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EFFICIENCY!!

Ever the Goal of the Progressive
Manufacturer

EFFICIENCY!!

Ever the Need of the

Service Man

EFFICIENCY!!

Ever Necessary to
Flawless Reception
in the Home.

SPEED

Gives this and more....With
Radio’s Premier Tube Developments

TRIPLE-TWIN * TELEVISION * FOTO-LECTRIC
TUBES

Write for latest free bulletins—Turn to Page 256A
for our Card—Keep up with progress by contact with

$I>EED

St el

CABLE RADIO TUBE core.

230-240 NO.NINTH 3T. BROOKLYN.N.Y.
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'WIN FAME ﬁjﬁ

ir RADIO

Pon’t spend your life slaving away in some dull, hopeless job! Doa't be sat-
isfied to work for a mere $20 or $30 a week. Let me show you how to make
money in Radio—the fastest-growing, biggest field on earth!

JOBS LEADING TO SALARIES
OF $50 A WEEK AND UP!

2\ Jobs as Designer, Inspector and Tester—as Radio Salesman and in Service
L] . ' § and Installation Work—:as operator or Manager of a Broadcasting Station—

as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound Ex-
pert —IIUNDREDS of OPPORTUNITIES for fascinating, well-paid Jobs!

10 Weeks of Shop Training

At Coyne in Chicago

Youare given a thorough train-
ing in Radio at Coyne—in 10
short, pleasant weeks by
actual work on real Radio, Tele-
vision and Sound equipment.
We don’t waste time on useless
theory. We give you the prac-
tical training you will need.

All Practical Work at Coyne

You are not trained by book study
at Coyne. We train you on a great
outlay of Radio, Television and
Sound equipment—on scores of
modern Radio Receivers, huge Broadcast-
ing equipment, the very latest Television
apparatus, Talking Picture and Sound Re-
production equipment, Code Practice
eguipment, ete. You don’t need advanced
e

you—right here in the Coyne Shops
—the actual practice and experience
you’ll need.

TELEVISION

Is Now Here!

And TELEVISION is already here! Soon
there'll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can have a real
future in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television at
COYNE on the very latest, newest
Television equipment.

man. Here is a great new field of Radio
that has just started to grow! Prepare
NOW for these marvelous opportunities!
Learn Radio Sound Work at Coyne,
on actual Talking Picture and Sound
Reproduction equipment.

Coyne is 32 Years Old

You get Frece Employment Help as
long as vou live. And if you need part-
time work while at school to help pay ex-
penses we'll gladly do all we can togetit
for you if you will tell us your problems. Coyne is
32 years 0ld! Coyne training is tested—proven be-

ond all doubt. You can tind out everything ABSO-

UTELY FREE. JUST MAIL COUPON FON
MY BIG FREE BOOK, telling all ahout jobs—
salaries—opportunities. Mail the coupon—-NOW!

T e

H.C. LEWIS, President

Talking Pictures | gadio Division, Coyne Electrical School |

A Great Field

Talking Pietures and Public Address
Systems offer thousands of golden

500 S. Paulina St., Dept. 72-8H Chicago, lIl.
Dear Mr. Lewis:— I

Send me your Big Free Radio Book and l

ucation or previous experience. We give opportunities to the Trained Radio l all details of your Special Offer. I

H. C. Lewis, Pres. Radio Division Founded 1899 || Name...........ccoovveivinnnneeen.. |
o

Coyne Electrical School '.... ... .. .. .. |

500 S. Paulina Street Dept. 72-8H Chicago, 1llinocis
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SERVICE MAN - DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief

LOUIS MARTIN R. D. WASHBURNE
Associate Editor Technical Editor

CONTENTS OF THE
OCTOBER, 1932, ISSUE
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Radio in Europe Hugo Gernsback 201
NEwW DEVELOPMENTS IN RAD!O:
Describing the Latest Tubes Louis Martin 204
The New “K" Tube C. Bradner Brown 206
A Portable Phono-Radio Receiver-Recorder
Dr. F. Noack 207
The Latest Radio Equipment e 208
A Modern “3-Tube” Reflex Receiver. H. G. Cisin 212
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Operation and Service of Automatic Volume Control
Systems R W. S. Williams 211
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F. L. Sprayberry 216
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Raymond Shaw 220
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RADIO SERVICE DATA SHEETS:
No. 75: Galvin Motorola Model 61 Automotive Re-
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Clifford E. Denton 202
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Servicing New Receivers Floyd Fausett 233
Quasi-Optical Home Experiments. John B. Brennan 234
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Work .. J. 8. Williams 256B
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IN OUR NEXT FEW ISSUES:

ACOUSTIC FEEDBACK. 1In this article the author dis-
cusses the factors involved in obtaining howl-free, high-
gain microphone amplifier operation.

ONE-TUBE REFLEX LOUDSPEAKER SET. High-gain
potentialities existent in the new tube types become
dynamic in a novel receiver design that bids fair to
attract widespread attention.

CHURCH SOUND INSTALLATIONS. Technicians today
must be prepared to successfully handle a sound instal-
fation in any one of the 200,000 churches in the U.S.
The problems in this profitable field are discussed.

THE SPECIALTY TESTER. Service Men long have
wanted this instrument, which solves the problem, “What
was the resistance of that burned-out resistor?”; also,
it will indicate capacity values from 250 mmf. to 14 mf.

RADIO-CRAFT is published monthly. on 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 cobyright by permission of Gernsback
Publications. Inc., 98 Park Place. N, Y. C.

Text and illustrations of this magazine are copyright and must not he
reproduced without permission of the cobyright owners. We are also
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.

J. M. HERZBERG, Vice-President
I. 8. MANHEIMER, Secretary

H. GERNSBACK, President
S. GERNSBACK, Treasurer

Published by TECHNI-CRAFT PUBLISHING CORPORA-
TION. Publication office: 404 No. Wesley Ave., Mount
Morris, 1llinois. Editorial and Advertising Office: 96-98
Park Place, New York City. Chicago Advertising Office:
737 North Michigan Avenue, Chicago, lll. Western Adver-
tising office: 220 No. Catalina St., Los Angeles, Calif.
L. F. McClure, Chicago Advertising Representative. Loyd
B. Chappell, Western Advertising Representative.

London Agent: Hachette & Cie.. 3 La Belle Sauvage, Ludgate Hill, E.C, 4
Paris Agent: Hachette & Cie., Australian Agent: McGill's Agency
121 Rue Reaumur 179 Elizabeth St.. Melbourne
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Features of the
Scott Allwave Deluxe

- ===
15-550 Meters

Includes major European, Asiatic, Aus-
tralian. African, South American and
Domestic voice stations.

Single Dial
Tunes both R. F. and Oscillator cir-
cuits in perfect alignment automatic-
ally from 13 to 530 meters—without
trimmers.

No Plug In Cotls
Coils are not tapped. Entirely new
svstem—actually MORE efficient than
plug in ¢oils.

New Class A

Linear Amplifier
Gives perfectly uniform response to
all frequencies from 30 to 8000 cycles
at low as well as at high volume.

Twin Speakers

Give actual reproduction to the per-
fect, lincar output of the amplifier.

Non Oscillating

100 per ¢ent shielding enables use of
maximum sensitivity without annoy-
ance of oscillation.

The
SCOTT
ALLWAVE

DE LUXE

/5-550 meler

cfu/an/x.zz‘lyLoafyﬂb

OCTOBER.

There is no question—no doubt—no gamble in
the purchase of a Scott Allwave Deluxe. No
mere hope, to be followed by bitter disappoint-
ment. You KNOW—bhcfore you spend your
money for a Scott Allwave Deluxe—exaetly
what you are going to get in performance.
You KNOW vyou will hear England, France,
Germany, Spain, Australia, South America and
many more of the 300 intensely interesting for-
cign stations regularly rececived by owners of
Scott AllwaveDeluxe receivers. You know these
things, before you buy beeause this receiver is
positively guaranteed to give you actieal world-
wide reception . . .every day ... regardless of
which state you live in!

Why This Amazing Guarantee
Is Possible
Tt might scem strange that nooneelsecan offer
the purchaser such absolute certainty of satis-
faction on the subject of forcign reception. Yet
it is not strange when all the fucts are under-
stood, eeause. ., only the Scott Allwave Deluxe
has the clectrical characteristics that make

he ONLY zeceiver

poritively GUARANTEED
to give ACTUAL
world-wide reception

¥

possible an absolute guarantee of actual world-
wide reception, Only the Scott Allwave Deluxe
has a sensitivity of 4-1000ths microvolt per
meter at 1400 K. C.! That's one reason. The
second is that the Scott Allwave Deluxe is the
ONLY receiver having such a low natural
noise level that the 4-1000ths microvolt per
meter sensitivity can be used to yield loud, clear
reception over distances up to 10,000 miles!

Send for PROOF!

A great independent laboratory has eharted
the sensitivity, selectivity and tone of the Scott
Allwave Deluxe. ‘These charts PROVE, beyond
any question of doubt that the Scott Allwave
Deluxe will POSITIVELY give you the foreign
reception you want ... the 90 channel hroad-
cast selectivity you want, and the tone you
want. Send today for this convincing PROOF
. . . then, you will understand fully why the
Scott Allwave Deluxe is the only receiver that
CAN Dbe sold with a definite, unconditional
guarantee of actual, world wide reception. Clip
the coupon. Mail it at once.

THE E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Avenue * D

ept. RCl10 Chicago, Illinois

E. H. SCOTT RADIO LABORATORILS, INC.

4450 Ravenswood Ave., Dept. RC10 Chicago, HI.

Send me fully detailed technical description of
NAME. S—

STREET.
TOWN. R -

the new Scott Allwave Deluxe.

LSTATE.

1932
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Broadeasting Stations employ trained men con-
tinually for jobs paying up to $5,000 a yvear

-

Police Departments arc finding Radio a great
aid in their work. Many good jobs have bLeen
made in this new field.

Spare time set servicing pays many N.R.L.
men $200 to $1.000 a year. Full time men
make as much as §65, $75, $100 a week.

=== x

P oA

Talking Movies—an invention made possible
by Radio—employs many well trained radio
men for jobs paying $75 to $200 a week.

Television—the coming field of many great
opportunities—is covered by my course.

196

Many Make 50 to’100 a Week
in Radio -- the Field With a Future

My hook, “Rich Rewards in Radio,” gives vou full information on the opportunities
in Radio and explains how | can train vou guickly to become a Radio Expert through
my practical [Home Study trammg. It is free. Clip and mail the conpon NOW. Radio's
amazing growth has made Inimdreds of fine jobs which pay $50. $60. $73. and $100 a week.
Many of these jobs may quickly lead to salaries as high as $125, $150, and $200 a weck.

Radio—the Field With a Future

Ever so often a new business is started in this country. You have sectt how the men
and young men who got into the automobile. motion picture. and other industries when they
were started had the first chance at the big jobs—the $3,000, $10,000. and 15,000 a year
jobs. Radio offers the same chance that made men rich in those businesses. [t has already
made many men independent and will make many more wealthy in the future. You will be
kicking vourseli if you 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 heen created, and thousands
more will be made by its future development.  Men with the right training—the kind of
training I will give vou in the N.R.I. Course—have stepped into Radio at 2 and 3 times
their former salaries. Experienced service men as well as beginners praise N.R.I. training
for what it has done for them.

Many Make $§, $10, $1§ a Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one “that pays for itseli,” The day vou enroll |
send you material. which you should master quickly, for doing 28 Radio jobs common in
most every neighborhood. Throughout your Course I will show vou how to do other
repair and service jobs on the side for extra monev. 1 will not only show you how to do
the jobs but how to get them. [I'll give you the plans and ideas that have made $200 to
$1.000 a vear for N.R.I. men in their spare time. G. W. I’age. 110 Raleigh Apts.,
Nashville, Tenn.. writes: 1 made $935 in my spare time while taking vour Course.” My
book. “Rich Rewards in Radio,” gives manv letters from students who earned four, five,
and six times their tuition fees before they graduated.

Get Ready Now for Jobs Like These

Broadcasting stations use enginecrs, operators, station managers and pay up to $5.000
a year. Radio manufacturers employ testers, inspectors, ioremen, engineers, service men,
buyers. and managers for jobs paying up to $6,000 a vear. Radic dealers and johbers
(there are over 35.000) employ service men, salesmen, buyers, managers and pay up to
$100 a week. Talking pictures pay as much as $75 to $200 a week to men with Radio
training. There are hundreds oi opportunities for you to have a spare time or full time
Radio husiness of your own—to be vour own hoss. I'll show vou how to start your owil
business with practically no capital—how to do it on money made in spare time while
learning. My hook tells you of other opportunities. Be sure to get it at once. Just
clip and mail the counpon.

| HAVE STARTED MANY IN RADIO AT 2 a"% 3 TIMES

$400.00 $800.00 ‘ Chief
Each In Spare 5 Engineer
Month Time } Station WOS
T spent fifteen years uase traveling **Money could not pay for what I l“ha\e a I‘ljlil‘ Imslllonmaln(!] lj"“
% 7 alary as of Eu-
stlesman and  was  making  guold got out of your course. | did mot ﬁt‘lﬂ:lr n? Igt‘:llo Slznt)lon \\'0‘.\' T

woney but could see the opportuni- tore emering tadlo. my salary wa

know a single thing ahouwr Radle Barely $1.000.00 & year. It Is uow

ties in I lere me 1 am Lefore I enrolled. tat I have mu de $2,100.00 ear. Brefore entering
ot t I hase made more udlo. my work wias, more or less.
JIDO § o $800 In my share time although 2 drutgery—lt s now a pleasure
S everhulorg I liaxo my work keeps me away from home AIl of this b the result of the
made ore than $100 eaeh mon from 6:00 AN, to 7:00 DAL A\'“'f"l"'n_l":.nk ;mu-l_m ht ‘\:‘ur
and it really wa® your course that course is hy far the slmplest. ¢lear-

. Lvery word T ever read ahout your est I have yet geen. Yo got me
o Lol Mt T Cgs 11 found true.”--Mllton my  first  important  posiiion.”
el far NoRESC—T G Dalbaead. o SR A H. U, Lance. Radio Slatlon WOS,
Radio Sta. KY N, San Franelsea 1. Lelhy. Je.. Topton, [enmsylvania, Tefferson Clty, Missourl.
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You Can Learn at Home in Your
Spare Time to be a Radio Expert

Hold your job. Therc is no need for you to leave home. 1 will train
you quickly and inexpensively during your spare time. You don't have
to be a high school or college graduate. My Course is written in a clear,
interesting style that most anyone can grasp. [ give you practical experi-
ence under my 30-30 method of training—one-half from lesson hooks and
one-half from practical experiments with equipment given without extra
charge. This tnique and uncgualled method has been called one of the
greatest developments in correspondence Radio training. N.R.I. pionecred
and developed it. It makes learning at home casy, fascinating, practical,

Learn the Secrets of Short Wave,

Television, Talking Pictures,

Set Servicing, Broadcasting
I'll give you more training than you need to get @ job—I'll give you
vour choice, and not ¢harge you extra either, of my Advanced Courses
on these subjects—(1) Television. (2) Sct Servicing and .\h-rchandisiug.
(3) Sound Pictures and Public Address Systems, (4) Broadcasting,
Commercial and Ship Radie Stations, (5) Aircrait Radio. Advanced

specialized training like this gives you a decided advantage.

- - -»
Your Money Back if You are Not Satisfied
I will give you an agreement in writing, legal and binding upon this
Institute, to refund every penny of your mouey upon completing my
Course if you are not satisfied with my Lessons and Instruction Service.
The resources of the National Radio Institute, Pioneer and World's
Largest 1lome-Study Radio School stands behind this agreement.

Find Out What Radio Offers, Get My Book

One copy of my valuable 04-page book, “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 young men on the road to better jobs and a
bright future. It has shown hundreds of men who were in hlind alley
jobs, how to get into casier, more fascinating, better paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourseli to he a Radio Expert. The Coupon will bring you a
copy irce. Send it at once. Your request does not obligate you
any way. ACT NOW.

J. E. SMITH, President

Dept. 2KX, Nationa! Radio Institute
Washington, D. C.

Experienced
Radio Man
Praises
N. no lt
Course

“Iiefore taking your course, 1 had worked
at  Radio for over seven years, doing
qulte a bt of saivicing, but 1 realized
thut 1 was in need of better training.
From 1he flest bessn on 1 Dhegan 1o une
derstand  polnts hadll me  wondering,
The course has taugh what 1 eonld
not have learned otheewlse and 1 owonld
ner take mary th the price 1t hag
cost me, for the knowledge 1 have gained.
Tn a perlod of nine months, T have made
at least $3.500.*—C. J, Ntegner, 28 So.
Sandusky St., Delaware, Oblo.

RADIO-CRAFT for OCTOBER, 1932

- -- Mail Coupon Below
for Free Book of Facts and Proof

Act now and receive in addition to
my hig free hook “Rich Rewards in
Radie,” this Service Mannal on
DoClonL Cooand Battery Operated
sets.  Only niy students could have
this hook in the past. Now readers
of this magazine will reccive it free,
Overcoming hum. noises of all kinds,
fading signals. broad tuning, howls
and oscillations. poor distanee recep-
tion, distorted or muffled signals,
poor Audio and Radio FFrequency am-
plitication and other vital service in-
formation is contained in it.  Get a
free capy by mailing the coupon be-
low, ACT NOW,

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

T3 Course s not all rheory 1741
how you how o use my sperial Radlo
cutpment for onn ting experiments

¢ bullding cireults whieh  Nustrate

I mrtaut prineiples uscd fn stweh well-
W sers s Weslinghouse, Cleneral
Heonde. Phile R \ Vi
i Mujestic, and arhes Yiu work eut
; \ wit) har 1y of  th
A \ thi ¥ reg In our less ks
This 30-30 method of teainin

learni

hione e
Irireresting
faacinating,
inteusely
practical,

Clip and mail NOW for
FREE INFORMATION

J. E. SMITH, President
National Radio Institute, Dept, 2KX
Washington, D, C,

~ Dear Mr. Smith: T want te take advantage of your
Special  Ofter. Nend me vour Service  Manual  CTrouble
Shaoting in D.C., AC. and Battery Ses™ and your hook
“Rieh Rewands in Radio,” whieh explains Radio’s Oppor-
tunitics for bigger pay and vour method of Trdning men
at home in <pare time. [ ulerstand  thizs regquest does
not obligate me

“.\)I"

L----------_—---J
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96 PAGES

OF NEW DATA HAVE

BEEN ADDED TO THE

OFFICIAL REFRIGERATION

NOW e

OVER 1,200 DIAGRAMS
450 Pages

Flexible Looseleaf Binder
Complete Service Data

SERVICT MaMNLIAL

198

SERVICE MANUAL

To bring this useful service manual right up-to-date, Mr. L. K, Wright, the Editor of the
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely
new material on electric reirigerators. This new section, which totals 90 pages, has contained
therein dozens of new models of recent manufacture which have been placed on the market
during the past few months and in addition, information regarding improvements on older
models.  As usual every refrigerator has hceen accurately described from the viewpoint
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can
casily be made.

NO EXTRA COST FOR THIS MATERIAL

The addition of these new pages will not increase the cost of the book to those who order
their copy now. With the inclusion oi more pages, the OFFICIAL REFRIGERATION
SERVICE MANUAL will have over 1,200 diagrams an over 450 pages. Its flexible, loose-
leaf hinder accommaodates the extra pages very easily. When the material has been placed in
the manual, vou will have a complete 1931-1932 OFFICIAL REFRIGERATION
SERVICIE MANUAL,

Radio Service Men—Turn Idle Hours Into Profit by Servicing
Electric Refrigerators with the aid of this New
and Complete Service Manual.

HE idea of electricians, radio service men and other mechanically inclined men, servicing
refrigeration units is scli-evident and the thought has occurred to perhaps untold
thousands ever since electric refrigeration started.  Yet nothing was done, because the
average man knows little or nothing about reirigeration. Compared with servicing a radio
set or wiring a home ior electricity, the servicing of a refrigerator is absurdly simple,

once vou get the hang of it

The  OrrFICIAL. REFRIGERATION  SERVICE
Maxvar has heen edited by L. K. Wright,
who is an expert and a leading refrigeration
authority. He is a member of the American
Society of Mechanical Engincers, American
Society of Refrigeration ngineers, The
National Association of Practical Iingincers,
etc.

In this Refrigeration Manual every page
is profusely iltustrated: every reifrigerator
part is carefully explained; diagrams are
furnished of every known machine; special
care is given to the servicing end. The tools
needed are illustrated and explained; there
are trouble shooting charts, and other ser-
vice data.

Remember there is big money in the re-
frigeration servicing business. There are
thousands of firms selling reirigerators
every day and they need to be cared for
often. Iiventually there will he more re-

THE FIRST COMPLETE
REFRIGERATION
SERVICE MANUAL
EVER PUBLISHED

Clip and Mail Coupon
TODAY!

RADIO-CRAFT for
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frigerators than radios. Why not increase
your earnings with a full or spare time
business hy servicing retrigerators.

Here are some of the important chapters:

Intraduction  1ta  the Refrigeration Servicing
llusiness

History of Refrigeration

Fundamentals of Refrigeration

Description of Al Known Types of Refrigera-
tion.

Service Tools and Shop Lquipment

Motors

Tronble Shooting

Unit Parts, Valves and .\utomatic Fquipment

Makes and  Specifications of Units

Alamifactirers of Cabinets

Refrigerants and  ANutematic Equipment

and Many other Important Chapters,

Several thousands of copics of the Orrrcrarn
REVRIGERATION ServicE Maxuvarn have heen
sold: aud there still remains the greatest
opportunity for thousands more to learn how
to make more money in a short time through
openings in this new feld.

IGERNSBACK PUBLICATIONS, Ine.
96-98 Park Place, New York, N. Y,

| I enclose  herewk(h  my  remittance  for  $5.00
rheek,  stamps or Money  Order  aeeepted)  for

uc-m-sz"

whirh you are to seml me, postage prepafd, one I

e of the OFFPICILAL REFRIGERATION SER

VICE MANI“AL. together with the extra 96| |
|

|.
|
|
1
|
: pages of new material at no extra cost.
|
|
|
|
L
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The Seasons Bid Radio Sensation./”

95

(ompletely
Assembled

with Large

All the New
1933 FEATURES

HA'T a radie! One complete 16-
tube chassis with one dual-ratio 2
dial—new Super-Hetero- /
dyne circuit with a range of 15 to
550 meters . . . . STAT-OMIT {
Tuning Silencer . . . . New Class i
“B"” Push-Push Power Amplifier
. . Color-Lite I'uning b
Full band automatic Volume
Control i Duplex Duo-
Diode Detection . . . . Dual-
Ratio Single Dial . ., , . No
Trimmers, No Plug-in Coils, No
I"'uning meter or Neon light re-

quired . . . . Fractional Micro-

volt Sensitivity . . . . Dual }

Powered (2 separate power \ ;

Transformers) . . . . Absolute Tone Fi- Ty

delitv . .. 18 Tuned Cirenits New

Mercury Rectifier . .. Full-Floating Variable Con- " a

denser . . . . Low Operating Cost . . . . and many other s

sensational new features. The new Midwest 16-tube set actually ("

uses less current than previous sets of 8 and 10 tubes. .\ higger, better, v, ;

more powerful, more selective, finer toned radio than vou've ever seen hefore

« . . . offered at an amazingly low price direct from the hig
Midweset factorv. Mail the coupon or send name and address on a
postal for all the facrs.

Every Midwest set is backed

Decal Direct With Factory! SAVE by a positive guarantee of

satisfaction er your money

Don't be satishied with less than a Midwest 16-tube A. C. back. 30 DAYS FREE
radio. A receiver covering only the regular broadcast o O TRIAL in vour own home
waves 18 only half a set. lmprovements in short-wave uvPr TO nakes vou the sole judge.
programs have made ordinary broadcast sets obsolete. Midswest, now in its tweltth

The Midwest gives vou regular, foreign, police and ama- ’ successful vear, offers big-
teur broadeasts in one single dial set.  No converter or ger, better, more powerful,
Complete Line any extra units required. Q 0O more sensitive radios at low

of New Consoles Remember, you buy DIRECT FROM THE MAKERS. er prices than ever before.
ot it donteons Yo middlemen’s profits to pay. You get an absolute guar- TERMS The coupon or a postal
ne of artlstle fomoles  antee of satisfaction or monev back. You try any Midwest brings vou big new catalog
in |1 " ! X- 4 1 . . . - . . .

stens. Mali e copon 30 DAYS before yvou decide to keep it. Then, if vou wish, as low as aml‘complefc infor-

{“{i "':' L you can pay in small monthly amounts that vou'll scarcelv 5% DOWN mation. Mail it

d0% 050% onablgpow-  nigs Mail coupon for full details or write us a postal. NOW!

erful rudl y urdeiln

direct from the factory.

Read These Letters From Midwest Owners

BATT[RY Just two of the thousands of letters praising Midwest Radios.

RADIOS Gets France, Spain, IMaly, Japan  WEXK—W3IXAL—W|XAZ—W2XAF G .
Havo received foreign  short-wave 1 very much satlstied in every 5‘- A \0“‘\
statlons such as FYA, Franee: I!-:AQ way wlth my MIdwest radio. 1 heard U wh P -
Usin the New Madrid, Spaln; 12 RO, Ronwe, Mtaly Kydnes Saneday 3wl 8, M. ala ]
Af“ CELL and last bul not least, JIAA, Tokyo. WENK; WIXAL: WINAZ; W2N Al Yo net®
" Japan. I really think the Alldwest in the evening. O the regular band C\\c(‘“ A\
BATTERY set ls a miracle. have some 55 statlons so far. ot det?
Too wassitonal valuesie & A, P GRIDLEY. Aug. Balbl, 1427 Myra Ave, A ] nd
whe super-het for wandard. Sarasota, Fa. los Angeles. Callf “ » o5 W owe: o et co:‘vn\'
wave reception and o 9-tubg - & v 4 o | ahgeest <get
ALLTAVE. both udog the Investigate! Mail Coupon NOW! b Ced™™ et c-naf\‘\‘,‘ﬂ:}o% an
:}:‘: Alf.'CiL‘d‘ ?duln;:‘r, Get the Midwest eatulog  Learn the facts about Midwest 9. 12 and 16-tube ALL | ] ‘“\\0“‘ e \‘-\( 5“‘“\& s o
,_;“ ",:“'m r‘m' Cgpogﬂ WAVE sets. Learn about our sensatlonally low factory prices, easy jayiaen | I i e 1w
brings decails ':\h;‘ I NOW! plan and posliive guarantee of satisfactlon or money bhack. llon't buy any Y ﬂcw ‘“.,\ otieT"
. radio untll you get the bIg new Midwest catalog. Just sign and mall the R Rt

roupoil. or wrlte us a bostal.

MIDWEST RADIO CORP. ™.

DEPT. 111 (Est. 1920) CINCINNATI, OHIO
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SILENT TUNING---

The weakest carrier wave is registered on the
signal indicator and can be tuned with precision
and perfect silence without disturbing atmos-
pheric noises.

SIGNAL INDICATOR

A meter directly above the dial indicates, not
only the weakest signal, but allows the operator
to tune into a signal perfectly., Guess work is
entirely eliminated. Comparative signal strength
is indicated.

UNDISTORTED HIGH
AMPLIFICATION-:

Three stages of push pull with new system of
twin-grid detection allows tremendous undis-
torted amplification of the high gain I F.
amplifier. The handling power of this system
seems to be unlimited and tremendous volume
on weak signals can be had if desired.

AUTOMATIC VOLUME
CONTROL - ¢ -

There are two paramount advantages in good
automatic volume level. First, in tuning from
weak to strong signals; and secondly, in holding
a steady volume level on fading stations which
is so common in short wave reception. The
effect of this new Lincoln feature is so effi-
cient that a near-by stroke of lightning registers
only a muflled sound in the speaker; it has the
same effect on all sharp electrical interference.

NEW FIDELITY

Twin-grid detection preceded by push pull in-
put I. F. transformers and followed by two
stages of transformer coupled push pull stages,
produces an undistorted register of a wide band
of frequencies, giving a perfectly balanced out-
put with realism hard to associate with radie.

All of the new reactions in the SW-33 model
are what we all have wanted for years,—they
are here for you today—thanks to Lincoln’s
foresight in radio possibilities.

THE NEW DEVELOPMENTS

have made the new DeLuxe SW-33 just about as ideal a receiver as one
could hope to own. The use of five variable mu tubes controlled by the
new twin grid second detector and followed by two transformer coupled
push pull stages has opened the gates to new ideas of enjoyable distant
reception.

The signal indicator locates carrier waves which are difficult to hear;
many times the carrier is not being used or modulated as is the case in
transatlantic phone. The signal indicator registers these silent carriers
and enables you to be accurately tuned, ready for the voice to be heard.

WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES
ARE REDUCED TO A MINIMUM, AUTOMATICALLY.

Distant stations can be tuned silently, and volume then brought
up to desired strength (volume control does not affect sensitivity).
Perfect volume level on short wave stations is another great asset in
the new Lincoln. If you have ever tuned in a foreign short wave
station, or even many of our short wave stations in the U.S.A., you
will appreciate the great value of uniform volume level.

The performance of Lincoln equipment has been known the world
over for years. Its use by Polar Expeditions, broadcasting stations, both
domestic and abroad, U. S. Naval Station operators, and hundreds of
super critical DX f:lns, has proved Lincoln’s cxcepnonal merit.

Complete equipment consists of chassis, power equipment, auditorium
type speaker and complete set of laboratory tested tubes. Chassis is
finished in highly polished nickel over copper and presents a handsome
appearance. Precnsmn laboratory construction is employed throughout,
and every receiver is tested on distance before shipment.

Write for description of new developments and new sales plan which
overcome the present defects in the present custom built radio
merchandising.

LINCOLN

De fuxe Receivers

LINCOLN RADIO CORPORATION
Dept. RC-10, 329 S. Wood St., Chicago, IIl.

Please send information on []A.C. []D.C. receivers.

Name
Address

City State
Print name and address plainly
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“Takes the Resistance Out of Radio™

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

RADIO

HUGO GERNSBACK, Editor Vol. IV, No. 4. October, 1932,

IN EUROPE

An Editorial by HUGO GERNSBACK

OR the purpose of making an intensive study of radio

and television conditions as they now prevail in the
foremost European countries, I recently visited Ger-
many, France, England and Belgium.

Every facility was placed at my disposition, and in the
eourse of my travels I visited every important radio and
television laboratory on the continent. I also had numerous
occasions to personally operate a number of radio receivers
in all the countries visited.

In my opinion, the present radio conditions abroad may
be best summed up in a single word—*Deplorable.,” The
general quality of the European programs is, as a rule,
medioere. There are good features, and in some cases
excellent ones, to be sure, but they are few and far between,
What music there is, as a rule, is good, but European broad-
casts suffer from entirely too many talks. Surprising as
it may seem, there is no such thing as a continuous pro-
gram from early morning (545 A.M.) until after mid-
night (1 A.M.)—even by large stations—sich as American
listeners are accustomed to. Even the big stations go off
the air for hours at a time. There is also not the snap
and go to the average European stations that we are accus-
tomed to in America. They take things easy, and a few
minutes wait—anywhere from 3 to 10 minutes—between
programs means nothing to the European broadcaster.

But when it comes to radio reception in Enrope, the con-
ditions—to the American—are not only deplorable but cha-
otic. It is practically impossible to listen to a radio pro-
gram in the large cities, such as in Berlin, Paris, or London,
The amount of man-made interference is simply terrific,
and at pregent no steps seem to have been taken to remedy
this sad fltuation. Time and again I have tried to listen
to programs in these various cities, but found it absolutely
impossible to do so, particularly at night; but even in the
daytime, listening often became impossible. In the conntry
districts, conditions are somewhat better so far as man-
made statie is concerned, but all to no avail, because of
the present European radio chaos.

In the United States we have the Federal Radic Com-
mission, which polices the various wavelengths so efficiently

. that broadcasters must remain on their allotted frequency.

In Europe, there is no central authority to enforce this
prime radio rule, that is, that radio stations must stay on
their assigned wavelength. Berne (Switzerland) is sup-
posed to regulate the stations, but in practice, broadcasters
do much as they please.

The result is that there is a terrific amount of interfer-
ence between the stations where wavelengths overtap. This
naturally gives rise to heterodyne whistles, and onty rarely
is a program free from such annoyances. Of course, we
have heterodyne whistles on some of our stations in the
United States, too, but generally these stations are in what
is termed the “graveyard’” wavelength, below 250 meters.
In Europe, there are heterodyne whistles on the best fre-
quencies, and it is seldom that you can select a wavelength
that is free from this annoyance. This, of course. accounts
for the fact that the average receiver in Europe cousists
of but three tubes. When you talk to Europeans of an
eight, ten or twelve tube receiver, they cannot conceive of
such a thing. Indeed, if you had such a receiver in Europe
it would be useless. The amount of interference that the

higher sensitivity would bring in would make listening
quite impossible. I listened to a few six and eight tube
superheterodynes in some radio laboratories, and it was
absolutely impossible to keep the set on for more than a
few minutes as the din and racket was so nerve racking
that it became positively hopeless to listen to it.

Indeed, as a general thing I found that Europeans who
had been in the United States and who had owned or used
radio sets here, do not own radios in Europe now. The
explanation usually was that after being accustomed to
American radio reception, they found themseives unable
to listen to European programs with their eternal talks,
their accompanying noises, and preferred to be without
radios rather than listen to the assorted din.

I have never been a friend of our American radio prac-
tice whereby programs are sponsored by advertisers, and
where advertising blurbs clutter the air all too frequently.
Of conrse. in Furope there is little advertising on the air;
practically all broadcasting stations being owned by the
varions governments. However, after listening night after
night, for three weeks, to the European radio pande-
monium, I am certain that American radio listeners, if
they had bheen treated to a like experience, would forget
their present antagonistic attitude toward our radio pro-
grams and come to the conclusion—as T have—that after all
is said and done, American radio, today, is so far above
that of Europe, that a comparison becomes silly.

As I have mentioned before, the average European radio
set is composed of three tubes. In fully 80 percent of the
sets, regeneration by the tickler method is still being used.
This means that the sets produce the same sort of howls
and cat music that we had to contend with up to about
1928. Of course, since that time, we have not had sets
that whistle and howl, but in Europe, such sets are still
the usunal thing. The condition is aggravated also by the
fact that all European sets must tune up to the higher
wavelengths of over 2,000 meters, as some of the best sta-
tions are broadeasting on these frequencies. This makes
elaborate switching arrangements necessary, which switches
have not been worked out very happily in Europe so far.

Speaking broadly, it may be said that a great majority
of the sets are of the regenerative and tuned radio-frequency
type. Only very recently have superheterodynes been in-
troduced, but so far, only a very small percentage of the
receivers sold are what might be termed modern sets, such
as we know in the United States.

As to the general appearance of the sets, they are of the
1928 vintage, according to American standards, and they are
practically all of the table-model type. While it is possible
that someone is building consoles in Europe—I saw hun-
dreds of sets and operated dozens of them—I never glimpsed
at a single console during my whole stay in Europe. All the
sets I saw, with but one exception, had separate loud-
speakers, such as were in vogue in the United States in
1926-28, In Europe, the radio set is still just a radio set,
and no one scems to know what radio furniture is, such as
we know the term here.

Summing up, it may be said that radio in Europe today
is just about five years behind us, and it has been so ever
since it started abroad. It is also quite likely to remain
so, due to present economie conditions, and the slower
adaptability of Europeans to new ideas.
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VOLUME

LOCAL DISTANCE
WITC CONTROL.

Fig. A
Front view of the completed receiver.
schematic circuit below.

HILE there are many good re-

ceivers available today, at the

suggestion of Ranmo-Crarr, the

author constructed a 9-tube re-
ceiver of the superheterodyne type, util-
izing all the new tubes that would be
practically beneficial; a band-pass an-
tenna system, to provide sufficient selec-
tivity for those located in metropolitan
areas; automatic volume control; and a
diode detector. The sensitivity of this
receiver is in the neighborhood of 1 micro-
volt-per-meter, which should more than
satisfy the most ardent DX fan, and at
the sanle time enable distant stations to
be received with ease.

If the instructions given in this article
are followed, then the entire set may he
built for about twenty dollars, assuming
nothing in the “junk box” but a few tools.

The Circuit

A study of the circuit diagram of Fig. 1
reveals that a total of 9 tubes are used,
including the rectifier. Starting at the
antenna, a band-pass tuning unit feeds
the signal into the receiver proper. The
output of the first R.F. tube is loaded by
a choke, L4, which resonates at a fre-
quency just below the broadcast hand.
Coupling to the first detector, or modu-
lator tube, is made via a small, mica
fixed condenser, C24. With this resonant-

The designations refer to the

TONE
CONTROL

BUILDING

PT.

choke arrangement,
maximum output is
secured from the R,F.
stage, V1, over prac-
tically the entire
broadcast band.

Oscillator tracking is accomplished by
means of a series of padding condensers,
C3A and C4 in the diagram. However,
best results will not be secured unless
care has been taken in the construction
of the coils.

An interesting feature of this receiver
is the fact that the oscillator is coupled
to the first detector both conductively and
inductively; conductively by means of the
common resistor in the cathode leads of
the oscillator and first-detector; and in-
duetively through the physical location of
the two sets of windings, that is, the os-
cillator and first-detector secondaries.
Both of these coils are wound on the same
tube and separated by about 14 inch.

Extremely high gain is obtained in the
I.F. stages by virtue of the fact that both
the primary and secondary of ecach I.F.
transformer is tuned; and since there are
three such transformers, there are six
tuned circuits in the LF. stages alone.
In view of the fact that the receiver is
equipped with A.V.C., tlie sensitivity of
the various tuned stages varies with sig-
nal strength., This is so in the first R.FP.
and first I.F. stages; the second I.F. stage
is not in the A.V.C. conncection and con-
sequently works at high sensitivity at all
times. A local-distance switch is used, in
series with a resistor, 1114, to decrease the
gain of the sccond LF. stage.

AND OPERATING

AN ULTRA-
MODERN SUPER.

By CLIFFORD E. DENTON

The new Duplex-Diode Triode is used as
the second detector. (See description of
this tube in the Sept. issue of Rapio-CrarT.
—FEditor.) This tube, the 55, is fed from
the I.F. secondary, and has both plates
connected together in a half-wave connec-
tion; a center tapped I1.F. transformer
must be used for full-wave detection, and
since such transformers are not as yet
avaitable, the half-wave connection of this
tube was used. This is also desirable
since a greater voltage is available for
A.V.C. action, also secured from this sane
tube. Hence, this tube is a combination
diode detector, A.V.C. tube, and since it
is equipped with an additional grid and
plate, it also acts as an audio amplifier.
An especially interesting feature is the
fact that the diode portion of the tube is
resistance-coupled into the triode portion,
and the latter transformer-coupled into
the push-pull output stage.

A tone control, consisting of C20 and
R13 is shunted across the secondary of
the push-pull transformer to facilitate the
accentuation of the lower register, if so
desired.

The Automatic Volume Control

Automatic volume control is obtained
in a novel manner. Tube V6, tlie Duplex-
Diode Triode, supplies the voltage. Note
that the cathodes of both the first R.F.
and first I.F. tubes return, through grid
hias resistors R2 and RS, directly to the
cathode of V6. Thercfore, the bias voltage
appearing across R11 supplies the triode
portion of V6. The voltage across R10
supplies the potential for the tubes oper-
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Fig. 1
Complete schematic circuit of the receiver. Note the use of the new 55 in the second-detector circuit.
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RADIO-CRAFT always aitempts to bring before its readers '
the latest devices and the latest application of these devices.
To accomplish this, we have prevailed upon Mr. Denton to
This receiver uses. as
may be seen, type 58 tubes in the R.F. and |.F. stages; the new
type 55 Duplex-Diode Triode as combination second detector,
first A.F., and AN.C. tube; and two pentodes in & push-pull

construct the receiver described here,

connection.

A single evening's test convinced us of the tremendous sen-
Between the hours of 9 and
10 P.M., over 50 stations were logged. and without any inter-
Local stations were tuned out in a half &
degree on the dial, and a distant station tuned in on the

sitivity and selectivity of the set.
ference of any sort.

next channel!

We believe that this is the most up-to-date receiver ever
described that may be constructed at home.

ating under the influence of A.V.C. Man-
ual contrel of velume is obtained by vary-
ing the arm of the potentiometer R10.

The time of delay of the A.V.C. action
is about .1-second, the exact amount de-
pending upon the accuracy of the time-
delay circuit composed of R7 and CIZ3.
Additional isolation in the form of R3
and C26 decouples the first R.F. stage
from the remainder of the set.

Coil Data

Full constructional details of the coils
are given in Fig. 2. Note that the antenna
cofl in Fig. 2A is wound in honeycomb
fashion at one end of the tubing and is
held in place by means of collodion and
small pieces of adhesive tape. The three
coils on this form are all wound in the
same direction.

The first-detector and oscillator coils
are wound on a second form as shown in
Fig. 2B, a half-inch separating the two
coils. Care must be taken to place the
plate winding of the oscillator on that
end of the grid coil nearest the end of
the tubing, as shown. The list of parts
at the end of this article gives the name
of the manufacturer of the coils, in the
event the constructor desires to purchase
them.

winding data for the I.F. transformers
are given in Fig. 3. Kach of the windings
{both primary and secondary) consist of
800 turns of No, 36 D.S.C. wire on a
wooden core one-half inch in diameter.
Further spacing details may be secured
from Fig. 3.

Construction

The set is simple to construct although
there are nine tubes cmployed; simply
use care in mounting and soldering all
electrical connections. Chassis specifica-

Fig. 3
Winding details of the L.F. transformers.

RADIO-CRAFT for

SWITCH =,

tions are given in
Fig. 4, but must be
changed if material
other than that speeci-
fied is used. A cad-
mium-plated chassis
may be purchased fully drilled and folded
in accordance with the above specifica-
tions. Made of steel and with welded
joints, it presents an attractive appear-
ance.

Mount the sockets, hand-pass coil, elec-
trolytic condensers, four-gang tuning con-
denser, and the power transformer on top
of the chassis as shown in the photographs
in Figs. A and B. Place all tube shield-
bases on their respective sockets, and
after this is done, mount the intermediate-
frequency transformers. Be sure that the
third L.F.T. has its control-grid lead run-
ning down through the chassis to the
plates of the 55 tube. All other material
is mounted under the chassis. The fixed
condensers and the resistors are sup-
ported seclely by their leads: the two 1.
mf. bypass condensers and the push-pull
transformer are bolted down.

(Continued on page 237)

Fig.

Under-chassis view of the receiver.

B
The simplicity is evident.
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Complete chassis layout.
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HIS month
there are two
tubes that we
will deseribe.
The first of these

is of the automo-

Fig. A tive type: the sec-

ond, a special tube incorporating a power
rectifier and radio amplifier in a single

envelope. The latter tube, while it is not
commercially available at this time, indi-
cates quite clearly what the trend is.

The 89

The 89 is a triple-grid power amplifier
tuhe of the heater-cathode type recoimn-
mended especially for use in automobile
receivers or for other types of mobile
service., The triple-grid construction of
this tube, witlh external connections for
each grid, makes possible its application
as (1) a class A power-amplifier triode,
(2) a class A poweroutput pentode, and
(3) a class B power output triode,

80
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“Fig. 1
Plate-voltage—plate-current curves of the 89.

DESCRIBING

THE LATEST TUBES

A new universal automotive output tube and a special combination

amplifier and power rectifier complete this month’s description of the

latest tubes used in radio work.

By LOUIS MARTIN

The three-fold application of the §9,
shown in Fig. A, to audio power-amplifier
circuits is made possible by different con-
nections of the three grids incorporated
in the tube's strueture. Thus, one ar-
rangement of grid electrodes provides a
triode for class A service with a low am-
plitication factor. a low plate resistance,
and a high mutual conductance; while an-
other provides a triode with an amplifica-
tion factor so high that negative grid bhias
is not required for its operation as i class
B amptifier. A pair of 89's so connected
in a class B output stage is capable of sup-
plving a large amount of power with rela-
tively low plate voltage and with unusual
averill economy of power consumption. A
third arrangement of the grids muakes pos-
sible the use of the §Y as a class A power
output pentede capalle of giving large
power cutput with relatively small signal
voltage input.

In class A service, the grid of the tube
is maintained negative with respeect to
the cathode by an amount such that scme
plate eurrent flows at all times, and sueh
that the grid takes no appreciable current
during the most positive swing of the sig-
nal voltage. These operating conditions
are obtained when the normal bias cith-
it signal gives suflicient operating plate
current to permit the application of a
peak signal equal to twice the bias value
without reducing the plate current below
a certain predetermined minimum valne
under the toad conditions employed, or
without swinging the grid positive. Thus,
the value of grid signal voltage which can
e applied to any given type of tube is

( ._J;HE; 2.3 YOLTS O C

| PLATE VOLTS =B} * 163
| _GRID vOLTS = =17
| SCREEN vOLTS»Ecp-l6S
I

PLATE MILLIAMPERES (I})
8

30
20 7, Lo i 44 7
"——" =] ‘L"_LT % ;
=== wnm 25
[+] ::r 1-‘— - T 30

[+]
0 50 100 1S0 200 250 300 350 400 450
PLATE VOLTS (E})

Fig. 2
Curves illustrating pentode, class A operation.
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limited and this results in limited power
output. Theoretically. the maximum plate
circuit efficiency for class A operation is
50 percent, assuming a sine wave input
signal. The actual plate circuit effieien-
cies, however, are of the order of 20 per-
cent for triodes and %0 percent for pen-
todes.

Characteristics of the 89

Figure 1 shows a family of plate
voltage—plate-current curves of this tube
when operated as a triode, that is, when
the suppressor and screen-grids are con
nected direetly to the plate. The applied
signal is then fed between the control
grid and the cathode in the conventional
manner. In Fig. 2 is shown class A oper-
ation when this tube is used as a pentode,
that is, with the suppressor or third grid
connected directly 1o the cathode and the
screen-grid 10 some positive voltage higher
than the cathode.

In class B service, the tnbe is operated
so that the plate current is practically
zero with ne grid exeitation. When a sig-
nal of sufficient magnitude is applied 10
the grid, there will be no plate current
flow over a substantial part of the nega-
tive half-evcle. In other words, plate cur-
rent flows only during the least negative
excinrsions of the signal voltage. A eon-
siderable amount of second and even
higher order harmenie distortion is thus
introduced into the power output of a
single tube, However, with two tubes in
a balanced push-pull eircuit, the even har-
monics are eliminated from the power

SCREEN=Tho — — —
GRID 7
SUPPRESSOR) T
GRID j

{CAP)CONTROL—
GRID
HEATER ——
Top
HEATER ... VIEW OF

SOCKET

Fig. 3
Curves of the B9 as a class B amplifier.
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Fig. 5
Socket connections of the new 89,
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output. In such a circuit, therefore, two
tubes may be employed as class B ampli-
fiers to supply virtually undistorted out-
put,

In class B service it is possible to drive
the grids of the two amplifier tubes posi-
tive to a certain amount and still obtain
reasonably undistorted output, provided
that sufficient input power is available to
supply the grid current required by the
positive grids. This power is conveniently
supplied by a class A power amplifier
feeding the grids of the output tubes
through a push-pull transformer having
proper characteristics. Usually this trans-
tormer has a step-down ratio.

By designing class B amplifier tubes
with a sufficiently high mu-factor, it is
possible to operate them with zero grid
bias, and so dispense with hiasing resist-
ors whose effect would be to produce con-
siderable loss in seunsitivity because of
degenerative effects. Since provision for
grid bias is unnecessary with such tubes,
the entire voltage of the rectifier is avail-
able for plate supply.

Distinguishing features of this class of
service are that very high output of good
quality may be obtained with fairly small
tubes operating at relatively low plate
voltage: aund that unusual overall econ-
omy of power consumption is possible be-
cause the plate current is very low when
no signal is applied to the grid. To give
these advantages. the class B amplifler
circuit requires the use of two tubes in
a balanced output stage preceded by a
driver stage capable of supplying con-
siderable undistorted power and the use
of a power supply capable of maintaining
good voltage regulation regardless of the
variation of average plate current with
signal intensity. It should be noted that
the distortion present in the high power
output of class B amplifiers is usually
negligible, but is always somewhat higher
for the ordinary range of signals than
that obtained with class A amplifiers em-
ploying much larger tubes capable of
operating at the same maximum power
output.

Figure 3 shows a family of plate-
voltage—plate-current curves of the tube
when operated as a class B amplifier. In
the same curve, in dotted lines, the grid-

Fig. 8, above.
Details of the grid support and plates.

Fig. 9, right,
Schematic circuit showing how the tubes may
be used in a power rectifier circuit. With the
proper connection of the grids, which are self
biasing. the tube may be connected to a source
of A.C. and operated directly without a separate
rectifier tube.
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current characteristics are also shown.
Class B connection may be secured by
connecting the suppressor grid directly
to the plate and the screen directly to the
control grid. The input signal is then ap-
plied in a conventional manner as in all
triode tubes. An inspection of the curve
will show that high grid-current flows
when the plate voltage is low.

Figure 4 is an interesting set of curves
inasmuch as they incicate how the power
output and plate current varies when two
type 89 tubes are connected for class B
operation, which in turn are driven by a
single 89 in a class A connection. At A,
the transformer ratio between the class
A driver and class B stage is 2.4; the out-
put load impedance from plate to plate
being 9,400 ohms. In B of the figure, the
input transformer ratio is 3.7 and the out-
put impedance from plate to plate is 13,600
ohms. It will be seen that in the first
instance, the total harmonic distortion is
about 8 percent and at B, the harmonic
distortion is about 5 percent for maximum
signal input.

The base of the 89 is of the smalt 6-pin
type as shown in Fig. 5. Its pins fit the
standard six-contact socket which may
be installed to operate the tube either in
a vertical or in a horizontal position. For
horizontal operation, the socket should be
positioned with one filament pin opening
vertically above the other.

The D.C. resistance in the grid circuit
of the 89 operating as a class A amplifier
(either with triode or pentode connec-
tion) should not exceed 1.0 megohm it
self-bias is used. Without self-bias, the
resistance should not exceed 0.5 megohm.
The use of resistances higher than these
may cause the tube to lose bias due to
thie grid current with the reslilt that the
plate current will rise to a value suffi-
ciently high to damage the tube.

The direct-current requirements of class
B circuits are subject to fluctuation un-
der operating conditions. The power sup-
ply, therefore, should have as good regu-
lation as possible to maintain proper op-
erating voltages regardless of the current
drain. For this purpose, a high voltage
“B” battery or a suitably designed “B”
eliminator may be employed. If the lat-
ter is used, a rectifier tube of the mer-

(Continued on page 235)
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Fig. 6
External view of the amplifier-rectifier.

Fig. 7
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. THE NEW “K" TUBE

Fig. A
The “K™ tube, designed
especially  for  relay
work.
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Schematlc circuit showing the use of the K™ tube.
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The efficient use of relays demands a vacuum-tube that has been

designed specifically for such purposes. The author describes

such a tube in the article below.

By C. BRADNER BROWN

HE new “K” tube was developed
in response to the mneed for a
vacuum tube which would have

more favorable characteristies for
relay operation. The author having done
considerable experimenting with photo-
cell amplifier and associated relay equip-
ment has come to the conclusion that
the present high-vacuum tubes are not
eminently suitable for relay operation.
The main reason for this is found in the
inherent action of a high-vacuum tube,
When the grid voltage is changed, the
plate current is changed, the amount de-
pending on the change in grid voltage.
This change in plate current, however,
follows a smooth curve and therefore a
point will be found at which the relay
is pulled in with not quite enough force
to operate the armature. This point is
catled the “threshold” of operation and
when held at this current, the relay will
chatter, resulting in the burning or pit-
ting of the contacts. Even when oper-
ated at the point of grid voltage cut-off,
this condition will be found unless a con-
siderable grid shift is used to operate the
tube.

The thyratron tube offers a much better
characteristic for relay operation as the
action of the grid is to turn the plate
current on—meore in the manner of a
snap switeh. The type “K” tube is an
adaptation of the thyratron tube using
neon gas instead of the customary mer-
cury vaper, The conducting gas is the
secret of its peculiar characteristics which
will be discussed later, 1t was con-
structed using the elements of the old
type CG1162, because this tube has a
circular construction using a cylindrical
plate which considerably simplifies the
calculation of electrostatic field strengths
and surface densities, The operation of
the gas filled three-element tube is as
follows:

The electrons emitted from the filament
are accelerated toward the plate by the
positive plate voltage, These electrons
collide with molecules of neon, knocking
loose electrons from the outer rings of
the atomie structure. These released elec-
trons are also attracted to the plate and,
in turn, break up other molecules of the
gas increasing the electron flow until the
gas is thoroughly ionized. When it is in
this condition, there are plenty of free
¢lectrons in the tube, and the resistance

RADIO-CRAFT
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is very low which will result in the flow
of large plate currenfs. It is necessary to
use a filament which will withstand the
bombardment of the positive jons which
are necessarily released to be attracted to
the filament. The coiled tungsten fila-
ment used in the type “K” tube is admir-
ably suited for this duty as it is very
rugged and not affected noticeably by the
positive ions.

If the grid is made sufficiently negative,
the plate current will be reduced to zero
as all electrons emitted by the filament
will be returned to the filament by the
negative grid. The tube will be inactive
in this condition, but current will begin
to flow again as soon as the grid voltage
is reduced to the cut-off point. When
the current starts to flow, the tube will
ionize and its resistance reduce to almost
zero. Once started however, the grid i3
powerless to stop the flow of current as
the electrons are being released by the
gas itself and not by the filament. The
ionization can only be stopped by reduc-
ing the plate voltage to a value sufficient
to stop ionization. If alternating or pul-
sating voltage is used on the plate, this
condition is fulfilled at every cycle or
alternation. The output of a full-wave
rectifier particularly adapts itself to the
operation of the type “K” tube and was
used in the experimental relay hookups
which were set up to test the operation
of the tube.

The remarkable characteristics of the
type “K” tube are shown in the form of
a family of plate-voltage—plate-current
curves in Fig. 1. The sharp cut-off actioa
when the tube is operated with a negative
grid bias is extremely valuable when the
operation of a relay is to be considered.
The corners are naturally rounded off
slightly when used with rectified A.C.,
but this action is not noticeable in actual
tests. It can be seen that a sudden in-
crease of plate current from zero to some
positive value takes place when the nega-
tive grid bias is reduced past a certain
critical point. It is this “breakover” ac-
tion which prevents the chattering of
relay contacts and allows the use of much
more insensitive equipment than normally
is the case. Fig. 2 shows the ionization
characteristics in the form of a plate-
voltage—plate-current curve for zero grid
bias. The current increase to above 200

(Continucd on page 245)
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erman Radio Expo-
aown by the German
veral sets for the
acture of phonograph
suly one exception, these
uesigned that only an amateur

410 enthusiast could manipulate them
since they consisted mainly of the com-
pouents requisite to making such records,
and were not designed for convenient
operation by the layman.

This exception was the equipment in-
troduced under the name Schacktograph;
it is illustrated in Fig. A in finished form
and is the instrument sllown at the suc-
ceceding Leipzig Spring Fair,

The Schacktograph incorporates a radio
receiver chassis which includes a 3-stage
A.F. amplifier capable of delivering an
output of 2.5 watts; the output of this
section of the instrument feeds into a
magnetic reproducer which alse is part
of the assembly; then, there is the turn-
table and its associated motor; finally,
there is a microphone and a recording-
reproducing head. (To meet the demands
of German power systems the Schackto-

*Berlin Correspondent.
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By DR. F. NOACK*

® The idea outlined in this descrip-
tion of a novel German develop-
ment, introduced at Leipzig Spring
Fair, may be applied in man‘y ways.

RECORDER

this instance of bringing “the mountain
to Mohammed,” the only requisite is a
110-volt power line,

graph is designed to operate at 110, 127
or 220 volts, A.C.)

By means of a switching system it is
possible to arrange the eircuit for a num-
ber of services, to wit: (1) Disc record-
ing of radio programs; (2) disc repro-
duction of radio programs; (3) disc re-
cording of impromptu programs; (4) disc
reproduction of impromptu programs;
(5) radio program reproduction.

In this particular machine the cutting
needle may be steel, diamond or sapphire.
The magnetie reproducer may be converi-
ently disconnected from the circuit, and
the output run into a dynamic reproducer,
if desired; the field excitation current be-
ing supplied at terminals on the receiver.
The magnetie unit built into the chassis
is used not only to reproduce the radio
programs picked up by the set, but also
as a means of monitoring the audio out-
put of the A.F. amplifier portion of the
assembly, before or during the recording
of impromptu programs (such as singing
or talking by the operator or his friends,
ete.),

A device of this nature achieves a ver-
satility combined with utility that cer-
tainly places it in a class by itself. In

Fig. A,

The Shacktograph receiver-recorder.

FESSENDEN DIES

@ In the passing of Professor Reginald Aubrey Fessenden, who died July 22 at Hamilton, Bermuda. at the
age of 65 years. the technical world mourns the !oss of one of its most colorful pioneers.

Although of Colonial American ancestry—the family came to Cambridge, Mass., in 1628——Professor
Fessenden was born in Milton, Province of Quebec, Canada.

His experimental work with radio dates from the early '90s. when he first investigated ‘‘Hertzian waves®
and at that time held, against the opinion of other investigators, that these radiations. in their method of
propagation, bore a direct relationship to light: and that they traveled as ‘‘continuous waves” and not as
a “whiplash" action, He accomplished the radio transmission of speech by a commutator method in 1900.
at Cobbs Paoint, Md,; in 1903 the distance had been increased to 25 miles through the use of the continuous
arc. He instituted radio broadcast programs from Brant Rock, Mass., in 1906; a high-frequency alternator
of his design made this practicable.

Professor Fessenden's inventions include the loop antenna, silicon iron for transformers, high frequency
alternator. the heterodyne principle, automatic relay radio, induction telephony by means of a copper
diaphragm and exciting coil, Empire cloth. submarine telephone, echo-type depth finder, iceberg and sub-
marine locators. the tracer bullet, ultra.audio sound signalling, and three hundred others.

In the magazine series, “Men Who Made Radio.,”* appeared a short biography and cover illustration,
in colors, of Professor Fessenden.

A man of strong will, he fought to maintain his convictions and often against almost overwhelming
odds. He created a furore in the commercial world when, in 1925, he propounded the following oft-duoted
Law of Invention:

“No organization engaged in any specific field of work ever invents any important development in that
field, or adopts any important development in that field untit forced to do so by outside competition.™

A man of high ethics, Professor Fessenden contributed greatly to placing modern invention on a plane
by itself as a field worthy of the best efforts of an individual: in this connection he is quoted as follows:
“Invention is an art: just as much so as painting, or doing fine machine work.”

In Memorium, we again, humbly, quote Professor Fessenden: ‘“‘We shall be remembered for a hundred
things, our literature, our surgery, our medicine, our chemistry, our wars. But most of all we shall be
remembered for our inventions.”

* RADIO-CRAFT, January 1930, page 309,
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THE LATEST
RADIO EQUIPMENT

NEW NA-ALD SOCKETS

HREE sockets, all of the 6-prong type
Tare now available for consumer use from
the Alden Manufacturing Co. The type
illustrated at the cxtreme left is for base-
board mounting; that in the upper center

New Na-Ald sockets.

for subpanel mounting; and that at the
extreme right has a special flange suitable
fur subpanel mounting with two screws
that shown in the center having but a
single hole. They are known respectively
as types 486, 426, and 436.

LYNCH ANTENNA KIT

HE Scptember issue of this magazine

contained an article on short-wave col-
lectors. This article stressed certain types
of construction for the antenna in order
to efficiently receive short waves. Aunother
recomnmendation was the use of an an-
tenna coupler connected as shown in the
article—Fig. 2 at C—and pictorially iilus-
trated below. eduction of noise pickuDd
is accomplished by transposing the lead-
in by means of transposition blocks con-
structed as shown in the article and pic-
tured below. All of the above apparatus
are now available from the Lyneh Manu-
facturing Co.

Lynch antenna kit.
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RADIO CITY ADAPTERS

KW tubes mean new adapters, if test

equipment is to be kept up to date.
Shown below, at the extreme left, is an
example of a 5-hole te 3-prong adapter
suitable for use in tube testers, analyzers,
radio sets, in fact anywhere where tubes
are used. Manufactired by the Radio City
I’'roduets Co., they have been especially
designed to accommodate the Service Man
who must have the proper adapter at a
low cost, They are made in all types and
sizes lor all the new tubes including the
new 7-prong tubes which will be an-
nounced shortly.

R.F. CHOKE FOR THE 82

HE recently announced 82, mercury-
T\':l])O]‘ rectifier, functions because of the
ionization of the mercury in the tube. As
the voltage applied to the tube increases,
the mercury starts to ionize, slowly at
first and then more rapidly until the maxi-
mum enrrent flows., This rapid increase
in current gencrates high-frequency cur-
rents which must be prevented from en-
tering the radio set if efficient operation

-
|

Left, adapter; center, R.F. choke: right, 7-prong
socket.

is to be secured, Manufaeturers of the 82
recommend a small R.F. choke to be in-
seried in series with the “B” minus lead
between the power transformer and the
filter unit. Such a choke, manufacturced
by the Sun Radio Co., shown above at the
center, is rated at 2 milli-henries and is
capable of caryviug a current at 250 ma..
the rated value of the 82 rectifier.

NEW 7-PRONG SOCKET

LTHOUGH the new 7-prong tubes have
Anot been announced at this writing,
they are “just around the corner,” but
manufacturers have already produced the
socket in anticipation of future business,
as may be seen by reference to the photo-
graph above (at the extreme right)., The
socket illustrated has many desirable fea-
tures: the terminals are well spaced; riv-
eted to a single piece of Dakelite, and a
lasting, firm contaet is insured by the
fact that additional springs keep the con-
tact surface tight against the tube pins
at all times.

RADIO-CRAFT
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OAK S.-W. SWITCH

AK MANUFACTURING CQ., by
fecting an all-wave switch thall
noiseless in operation, has solved the pri
lem of “switching noise” for short-wavs
receivers and converters. This new switch

New Qak all-wave switch.

is said to have a lower contact resistance
than any other radio switeh now available
—actually less than .001-olim, The contact
is of the double surface-cutting type as
may be seen by reference to the photo-
graph above, and is silver plated to
minimize deterioration. Other important
advantages are a well-defined stop action.
Bakelite dielectric, and rust-proof cadmi-
um-plated frame.

NEW BEEDE METERS

HE Beede Instrument Co. announces a

new line of meters for the Service Man,
one of whicht is illustrated below. They
are low priced and some of the features
include a D’Arsonval moving coil move-
ment; large, laminated permanent mag-
nets: new method of gap spacing which
minimizes the collection of dust; and
sapphire bearings. They are made in vari-
ons sizes and sensitivities to accomnio-
date every purpose.

L
o~
=

New Beede meter.
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CROSLEY ROAMIO
ANY new and distinctive mechanical
features have been incorporated in
the new Crosley Roamio automobile re-
celver depicted below. This small receiver

The Crosley Roamio.

is contained in a gray-silver metal case of
a size small enough for easy installation
either on the floor in front, between the
driver and passenger; below the dash; in
the rear, either fitted snugly against the
driver’s seat or between the Dassengers
in front of the rear scat.

A new type antenna, slung under the
chassis of the car by two clamps, elimin-
ates the removal of the upholstery in
order to Becure a satisfactory antenna.
The tubes used are as follows: A '36 as
a combination oscillator and detector; a
w7 as A.V.C. and second-detector; a 89
as first I.F. amplifier; a ‘36 as second
1.F. amplifier; a 37 as first A.F. amplifier;
and a 41 output stage.

"OHM-SPUN" RESISTORS

0 HM-SPUN,” is the name given to a

O woven, new type resistor unit, manu-
factured by the States Co. It is a light,
non-inductive resistor. Instead of wind-
ing the resistance wire on an insulat-
ing form, it is spun in a plane, as
shown bhelow, so the current in adjacent
wires flows in opposite directions, thus
reducing the inductance to practically
ZoTo.

They are available in two types; the
type A for frame and the type B for flat-
surface mounting. They are 6-inches
square and available in sizes up to 1,000
ohms, !4 ampere each, in the type A
mounting

ﬁ
=
=

-

The Ohm-Spun resistor.
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MAGNETIC SPEAKER
AGNETIC speakers seem to be com-
ing into their own again, to judsge

from the number of receivers, especially
of the automotive type, that are making
tlieir appearance. As an aid toward Dbort-
ability, the new unique magnetic speaker,
shown here, fills a long-felt want, for it
is only 6Y'; inches in outside diameter
and but 3 inches deep. An unusual type
of rotary drive between the armature
and the cone is employed, which places
the resonant frequency of the driving
mechanism outside of the audible range.
The pele pieces are of laminated iron and
the rotary drive shaft is insulated elee-
trically and acoustically at both ends by

A small magnetic speaker.

rubber washers, to insure uniformn repro-
duction.

This speaker, a product of the Best
Manufacturing Co., is specially desirable
in portable receivers, or in any location
where space is at a premjum,

A UNIQUE YOLUME CONTROL

ECAUSE the ear is more sensitive at

the middle than at either end of the
audio register, it is desirable to vary the
volume of a radio receiver in such a man-
ner that the low and high notes are not
distorted. This feature is accomplished
in the new device manufactured by the
Allen-Bradley Co., shown below.

Here's a real volume control.
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VOLT-OHMMETER

THE Franklin Radio Corporation has
recently announced their new model 1
Voltmeter-Ohnimeter. Mounted in a
laminated bakelite panel, and housed in

An volt-output meter.

a hardwood finished case, this instrument
is designed for voltage ranges of 3, 30,
and 600 volts. and ohmmeter ranges of
0-10,000 and 0-100,000 ohms. When used
as a voltmeter, the instrument has a
sensitivity of 1,000 ohms per volt.

All necessary pin-jacks and push but-
tons are mounted on the front panel; a
414-volt battery for the ohmmeter is
housed in the case itself. Of course, pro-
vision is made for bhattery-voltage com-
pensation.

TWO-SPEED MOTOR
[TANGING from 32-1/3 to 78 R.P.M, is
accomplished by a single lever in this
phonograph motor produced by the Gen-
eral Industries Co., Ine. They are made

A two-speed phonograph turntable.

in two types, the model D for 10- and
12-inch records, and the model H for 16-
ineh records. All gears are enclosed and
run in oil.

Two additional features are the facts
that (1) it will not overheat in closed
cases and cahinets, and (2) absolute uni-
formity of speed under severe variations
of voltage fluetuations and record drag is
maintained.
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PART Il

N our last article in Rapio-Crart we

have seen how the new lapel micro-

phone makes possible free movement

of the speaker before the audience;
non-obvious pickup of his voice; and al-
lows sound amplification to be thus intro-
duced in places, and with individuals,
where microphonic amplification would
not be feasible heretofore.

We have a tiny button, almost invisible,
controlling the energy of many watts in
loudspeakers all over an auditerium or
convention hall. How is the transforma-
tion of the sound impulses into electrical
impulses from the lapel microphone
achieved?

We know already that the sound waves,
striking the membrane of the microphone,
produce a variation in the resistance of
this microphone because the carbon gran-
ules filling the space between the carbon
button and the actual membrane is
pressed more or less together, If a volt-
age is applied between membrane and
carbon button, the carbon granules will
be able to conduct more current than if
no pressure takes place. A sound wave
is nothing but a succession of variations
of the pressure falling upon the lapel
microphone. These variations, which are
almost proportionate to the sound energy
produced, are converted through this mi-
crophone as a variation of electrical
impulses.

Dependency of Sound From Microphone
Current

While there is, at present, no receiver
existing—the action of which is perfectly
linear to sound waves falling upon it—
it is possible by proper engineering to
select its electro-acoustical characteristics
in such a way that a satisfactory sound
reproduction is received. The first part
of this transformation from sound into
electrical energy takes place in the mi-
crophone itself, and from here, naturally,
the first control of the sound is affected.

Consider, for instance, the electrical
resistance of the microphone. By choos-
ing proper carbon grains it can be varied
from less than one hundred to several
hundred ohms. This resistance has to

*Consulting Physicist,
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A LAPEL MICROPHONE

In this, the final of a series of articles concerning the Lapel Micro-
phone, electrical characteristics and application are discussed, for
the first time, by Dr. Saxl, authority on physics and radio.

By DR. IRVING J. SAXL*

be matched to the impedances of the in-
put transformer, as shown in Fig. 1, the
best performance taking place if the im-
pedances at the output and input sides
have approximately equal vatues.
Another important item is the amount
of current sent through the microphone.
While it would seem probable, at first
glance, that the amount of current would
influence only the total quantity of elec-
tro-acoustical impulses transmitted
through the microphone, it will be readily
seen by reference to Figs. 2A and 2B that
not only quantitative but definite qualita-

tive chanyges of the transmitted sound take
place, in accordance with the amount of
current transmitted through the micro- Fig. A
phone, - 2

Figs. 2A and 2B show the frequency | 'H I_ 2 l
response characteristics of this lapel mi- I (111 2
crophone taken both at a current of 10 11 , ' 20
and 20 milliamperes passing through the T
microphone, It will be readily under- ]::l T wg
stood that the total acoustical energy T i L3
produced with 20 milliamperes is differ- i miE WY
ently distributed over the entire frequency '2E
range than it would be with 10 milliam- w0,
peres. It is especially remarkable that 8%
the production of the highest frequencies, 53
about 6,000 to 7,000 cycles, and the lowest 4
frequencies, have increased several times | 2 I
more than the maximum energy output, [ ;I ET“" °
which takes place at 3,000 cycles per sec- a000 s000 2000 1000 1
ond. This means, that by passing more EREQUENCv
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DIOCE AND ,R2 QET.-AMP.
AN.C. { (A.F.)
0.15 MEG.

V2

MANUAL
YOLUME
CONTROL 7
RESISTOR VALUES ARE APPROXIMATE AND
VARY WITH EACH MODEL RECEIVER.

Fig. 5

Circuit showing the method of operating a diode
detector and A.V.C. arrangement in one tube.

OPERATION AND SERVICE OF

AUTOMATIC VOLUME

CONTROL

SYSTEMS

This is the final article dealing with the operation
and service of automatic volume control systems.

By W. S. WILLIAMS

HE September issuc of this magazine
contained the first part of an article
dealing with the theory of oberation
of A.V.C. systems. In this issue, the
practical application of A.V.C. systems
will be discussed.

The hookup of a complete receiver us-
ing A.V.C. is shown in Fig. 4. This re-
ceiver was built by the author and ahl
resistor and condenser data are given. In
other types of receivers the bias voltage
and the plate resistor for the volume-
control tube will probably have to be
changed, and the best means of arriving
at the proper values is by trial.

We have considered the necessary
parts, the adjustment of the various op-
erating potentials and some of the
troubles encountered, hut have said little
about how the automatic volume control
worked. The A.V.C. tube operates under
conditions similar to a power detector.
That is, it is biased to cut-off, or until
no plate current flows. When a tube op-
erating under this condition has an alter-
nating voltage impressed upon its grid,
the bias is reduced by an amount equal
to the applied voltage during the positive
half of the cycle, and plate current flows;

the amount of current that flows bheing
proportignal to the impressed voltage.
Now, on the negative half of the cycle,
since the tube is already biased so that
no current flows, an increase of negative
voltage cannot produce any change in
plate current. This results in an inter-
mittent flow of current, which in the case
of the power detector, produces a voltage
drop across the primary of the first audio
transformer. In the case of the AV.C.
tube, this current, flowing through the
plate resistor, produces a voltage drop.
This voltage is added to the normal bias
afforded by the cathiode resistor and de-
creases the sensitivity., Now, with the vol-
ume-control tube operating under the same
conditions as a power detector, as sooh
as any signal is impressed on its grid
the sensitivity would be reduced and the
output would be very low. DBut as said
before, it is biased to cut-off and a little
beyond, and current does not begin to flow
until the signal is strong enough to pro-
duce a satisfactory output.
Diode A.V.C. Systems

The second type of A.V.C. to be consid-
ered is the diode or two-element detector.
In this system, a single tube serves both

as detector and volume control. A con-
ventional three-element tube is usually
used, one element being connected to the
cathode, while the other, either the plate
or the grid, serves as the anode (plate)
of a simple rectifier. In some instances
the plate and the grid are connected to-
gether and used as one element.

Since the tube functions as a rectifier
there is no gain, in fact there is a dis-
tinet loss which requires some amplifica-
tion before it is applied to the output
stage. In many instances, two or more
stages are used before the output stage.
The advantages claimed for this system
are better fidelity, ability to handle a
greater input, and the fact that the de-
tector also functions as a volume control.
This last sounds like doing the same
work with fewer tubes, but this is offset
by the A.F. amplification needed. As
for fidelity, it is doubtful whether a power
detector intreduces more distortion than
the extra audio stages. Besides, when a
tone control is used, fidelity becomes al-
most an unknown quantity. With refer-
ence to its power handling ability, one
cynical observer, after viewing a hookup

(Continued on page 229)
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The antenna and R.F. coil secondaries are wound with approximately 110 turns of No. 28 enameled wire; oscillator-grid coil, 85 turns of same size wire;

tickler, 50 turns No. 32 enameled.
between windings is 33 in.
Tuning condensers, .00035-mf.

condensers; the primary and secondary are spaced about 1.

Ali forms 1%, ins.

in diameter.

inch,

mf.; the variable section, a capacity of 200 mmf.
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The pscillator and grid coils are wound end to end (orids adjacent}; the spacing
The antenna coil and R.F. chokes consist of 400 turns of No. 38 wire, scramble wound on a bobbin '%-in. in dlameter.

The I.F. transformers were made at home by winding chokes as described and shunting them with 75 mmf. tuning
The fixed section of the oscillator trimmer d

has a capacity of about .00065-
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it may be located in

A very compact unit:
almost any convenient spot.

A MODERN “3-TUBE"
REFLEX RECEIVER

Here's a description of a "three-tube" receiver

which revives the once much-used reflex system.

By H. G. CISIN, M.E.

HE PZ pentode and other more recently announced tubes
offer many fascinating possibilities to experimentally-
inclined radio fans. These tubes may be used advanta-
geously in T.R.F. circuits, superheterodynes and prac-
tically all other standard circuits. Realizing this, it was decided
to try out some of the new tubes in the “reflex’ circuit: several
different combinations were tried, with very excellent results.

It seems as though the reflex circuit has Dbeen unjustly
neglected by radio engineers. Five or six years ago, the writer
had occasion to test a number of the reflex sets designed by
David Grimes, and even at that time. remarkable results were
obtained with the circuit. Taking advantage of the great ad-
vanees and improvements in vacuum tubes, it is now possible
to design a three-tube reflex, capable of outperforming a modern
four-tube T.R.F. receiver and superior to the old reflex sets
having six and seven tubes.

In the reflex circuit described in this article, a PZ pentode
serves the dual functions of first IL.F. and power A.F. amplifi-
cation; the first R.F. portion of the circuit being untuned.

A tuned ecircuit is used 1o couple the two R.F. stages. A
variable-mu type of pentode, the 58, is used in the second stage.
This is coupled by means of a tuned impedance to the detector.
The inductance is the secondary of a standard R.F. coil; the
capacity is furnished by the second .00035-mf. section of the
dual variable condenser.

One of the new general-purpose, type 56 tubes is used as a
detector. The A.F. output of the detector is reflexed (fed back)
through the type P’Z pentode, which is thus made to function
doubly—in the first instance, as an R.F. tube, and. finally, as
the A.F. output tube.

The 2,500-ohm field coil of the dvnamic reproducer serves as
the filter choke; this induetance js bypassed by two 4 mf. elec-
trolytic condensers; the capacity specified is sufficient for re-
ducing the hum to a negligible value.

The sereen-grids, cathodes, ete., of all the tubes are hypassed

Fig. 1

Schematic circuit of the receiver.
Note that it is, in reality, a four-
tube set, although only three are
used for recception; the fourth be-
ing a rectifier. A 58, a PZ pentode,
and a 27 are the tubes used in the
radio receiver proper; while a stand-
ard ‘80 is used in the rectifier unit,
Refer to the List of Parts for the

constants,

G TO 1O veurs, AL
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by small fixed condensers wherever thus assuring
smooth operation.

Volume is controlled by means of a 10.000 ohm ‘*tapered”
potentiometer connected in the cathode circuit of the type 58
tube. A fixed series resistor 11, limits the minimum negative
grid bhias.

An Amperite is employved in series with the primary winding
of the power transformer, This keeps operation normal regard-
less of line-voltage fluctuations and also serves as a protection

to the tubes and other components ol the receiver.

necessary.

Constructional Data on the 3-Tube Reflex

Six socket holes are drilled in the aluminum sheet hefore the
latter is bent to the size specified for the chassis. The hole
for the flush-mounted power transformer is also cut at this time.

After the chassis is formed, the wafer sockets are mounted.
One of these, the speaker connection socket 26, is mounted on
the rear chasgsis wall.

The power supply transformer, 31, is mounted next and then
the dual variable condenser 7, 17 and the antenna binding post.
1. No ground post is necessary, as no external ground is used.
The trimmer condensers, 7A, and 17A, are fastened in the in-
sulated framework at the side of the dual variable condenser.

The chassis is next turned upside down and the R.F. choke
2, and the three electrolyvtic condensers 25, 25A and 29 ave
fastened on the rear chassis wall, Fixed condensers 21 and
16, R.F. choke 20 and the potentiometer-and-switeh unit 12. 32
are mounted on the front chassis wall. The R.F. coils 6 and
15 are mounted on the underside of the chassis; dual condenser
8, % is mounted on the side wall. Finally, the various fixed
condensers. flexible resistors, ete. are fastened in position. These
are soldered as close as nossible to the part with which they
function. This reduces and simplifies the wiring.

Having completed the assembly, the set is now ready for the
wiring. A break is made in one of the leads from the primury
of the power transformer 31, and the switch 352 and Amperite
socket 33 are connected in series in this circuit. Diagonally
opposite socket ferminals are used for the Amperite, (viz: one
small prong terminal and one filament prong terminal).

The PZ tuhe uses a 5-prong socket. 'The control-grid con-
nection is made at the terminal separated from the other four.
Of these other terminais, the two center ones are for filament
connections. l.ooking at the underside of the socket, the plate
terminal connection is at the left, while the screen-grid is at
the right.

T.ooking at the underside of the 6-prong type 58 tube socket,
the two large terminals are for the filament leads. The next
terminal to the right is for the cathode connection and to the
right of this is the suppressor-grid terminal, which is connected
back to the cathode extermally: ie., at the socket terminals.
To the left of the filament terminals is the plate terminal and
the remaining terminal is for the screen-grid connection. The
control-grid connection is made at the cap of the tube.

The 56-tube socket is connected the same way as a *27. The

(Continued on page 239)
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Impedance variations of magnetic and
dynamic speakers.
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Fig. 5, left. A tuning fork baffie.
Fig. 6, right. Energy distribution from a
dynamic speaker.

ANY technical articles have been

written on various types of ra-

dio loudspeakers. To read and

understand this avalanche of
information would require considerable
offort and time. In order to obviate such
a tiresome procedure, this article has been
prepared. Although it is by no means a
complete thesis on the subject, it does
contain the basic principles behind the
modern loudspeaker. Some of the ma-
terial has been compiled from notes, while
most of the information has been taken
directly from engincering journals dat-
ing as far back as 1925.

We generally associate the dynamic
loudspeaker with recent progress but
though the speaker of today is really new,
the basic idea is not. As ecarly as 1898
Sir Oliver Lodge, the renowned English
scientist, was issued a Datent on this
identical thing. As a matter of fact, it
was he who made the first permanent
magnet dynamic type of speaker. In
Fig. 1 is shown a sketch of his idea. A
bar-magnet is used to supply a constant
field. The voice coil is suspended as
shown and when a fluctnating current
pusses through the coil it moves right and
left. Thus, a real dynamic speaker

SOME

w

INTERESTING

LOUDSPEAKER FACTS

Some preliminary loudspeaker data is given in this first of
a series of articles which will deal with the use of multiple
speakers in radio sets,

By ELI M. LURIE

was engineered over thirty years ago. This
same principle is used in the Telauto-
graph writing machine, the device nsed
in banking institutions, hotels etc. for
the reproducing of one's handwriting at
a remote location.

One of the greatest handicaps in the
design of a loudspeaker is inherent reso-
nance. At the present time there is no
type of speaker that does not have some
resonance. By this is meant the ten-
dency of the different parts of the speaker
to continue to vibrate after the signal has
stopped.

In the magnetic type of loudspeaker
the cone driven by a prime mover or vi-
brating reed, usually a brass or steel rod
of about 3/64-inch in diameter. A per-
manent magnet is gencrally the polaviz-
ing agent. Now the prime mover or reed
is a tuned mechanical system that has a
definite resonant point. This resonant
point can be varied by damping ov Hmit-
ing the vibration of the reed, but if damp-
ing is used in order to either raise or
lower the resonant point above or below
the audible-frequency spectrum, there will
naturally be a considerable loss in
intensity.

Referring to the diaphragm or cone of
the speaker, resonance will usually take
place at the fundamental frequency, ard
will always be accompanied by a series
of overtones which will vary in regard
to the fundamental; in other words, they
may be two, three, tive or six times the
frequency. In fact, there may not only
be even harmonics, but any odd number
as 3.6 times the fundamental frequency.
This, naturally, aggravates the resonant
condition, and in a way is similar to the
reed in that they are both tuned resonant
systems; the difference being that the

RESPONSE

DIAPHRAGM REED

]
FREQUENCY 8" DIA,
Fig. 1 Fig. 2 Fig. 3
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resonant positions of one will not coin-
cide with those of the other. 1f each is
allowed to vibrate separately, it is pos-
sible to draw two resonant curves of the
situation as in Fig. 2.

Harmonics in Speakers

In any electrical circuit where close
coupling between two separate circuits
exists, a resonant curve of the complete
unit will have two distinct humps. This
phenomenon is analogous to the combining
of both the reed and cone, which is gen-
erally done by fastening the reed securely
to the apex of the cone by means of a nut
and thread. The resonance curve drawn
for this combination will be that of a
composite vibrating system and will have
two humps similar to that of the two
tightly coupled electrical circuits. The
harmonies have not been shown; the ac-
tual effect of these would be to superim-
pose little ripples on the main curve.

Thus it can be readily understood why,
up to the present time, we have been un-
able to obtain flawless and perfect repro-
duetion. Perhaps it would be unwise to
say that perfect reproduction is impos-
sible, but it is true that, until we learn
how to entirely eliminate the natural ef-
fects of resonance, perfect reproduction
is very improbable. Efforts have been
made to design a speaker with a continu-
ance of resonant positions, the uitimate
idea being to approach the ideal by mak-
ing use of resonant points all over the
complete speetrum. so that the aperio-
dicity of the speaker will depend on the
resonant points and not on the vibration
that is normally associated with the cone
when in unresonant oscillation. The big
problem with such a speaker is to cause
the amplitude of vibration on the reso-
nant positions to conform to the applied
iaput in such a manner that a linear con-
dition between input voltage and bower
output is the result. Otherwise, the am-
plitude of some of the resonant positions
will be much greater than others, with the
resulting non-linear response character-
istic. The more resonant points that are
used and the closer together these points
are grouped, the closer the ideal condition
will be approached, provided of course,

(Continucd on page 241)
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THE WHY AND WHEREFORE OF

TUNING METERS

By L. VAN DER MEL

TUNING METER, as the name
implies, is a device used to
indicate when the radio re-
ceiver is tuned to the peak of

the signal (tuned exactly to reso-
nance). It is not necessary that the
device itself be a voltmeter or a mil-
liamneter; atl that is required is some
form of indication when the signal has
been fully tuned in. Tuning meters
are used in sets where the selectivity
is high, and therefore some means is
necessary to determine exactly when
the carrier is tuned in, so good quality
may be secured. (Especially useful
for short-wave work.)

In receivers of the superheterodyne
type, a hissing noise may be heard
when tuning between stations, which dis-
appears when tuned to resonance because
of the demodulation of the noise by the
stronger carrier. If, in such receivers,
a tuning meter is employed to indicate
exact resonance, clear reception is in-
sured. In any event, they are used in
modern receivers, and a knowledge of
where they may be used and “why” is
essential for good servicing.

The D.C. Meter

Most people are familiar with the ac-
tion of the ordinary D.C. milliammeter
used 80 eXtensively in modern radio serv-
ice work. It is commonly known that
they will not read A.C. Why? Refer to
the diagram of Fig. 1. Here is shown
an A.C. voltage applied to a D.C. nieter.
During the positive halves of the cycle,
the pointer of the neter tends, let us say,
to move up the scale to the right, and
during the negative half of the cycle it
tends to move off the scale to the left.
If the frequency of the voltage is very
low, the pointer of the mieter is able to
follow the wvariations of the impressed
voltage, although no steady reading can
he obtained. As the frequency of the
voltage is increased, the mechanical in-
ertia of the pointer prevents its following
the rapid variations in the applied voltage
so that its reading (if it reads any value
at all) is the average value of the im-
pressed voltage or current thirough the
mceter. In other words, any D.C. mcter
reads average values only.

The average value of the sine wave
shown in Fig. 1 is obviously zero, and
hence tite meter reads zero. Even if the
frequency is so low that the pointer is
able to follow the variations faithfully,
the avcrage reading of the meter is zero,
This leads us to the conclusion that just
because a D.C. meter reads zero does not

214

Photograph of a commercial tuning meter.

Note that
scale is reversad from top to bottom.
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Fig. 1, above. A typlcal sine wave.
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Circuit showing how the tuning meter may be
used in a supegheterodyne.
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necessarily mean that no current is
flowing through it—in fact, if the peak
value of the A.C. through a D.C. meter
is great enough, the nieter may burn
out while it is reading zero!

Where to Use the Tuning Meter

If the above is true, where, then,
may such a meter be connected in a
radio set in order to indicate the sig-
nal strength? Suppose it is connected
in the plate circuit of an amplifier as
indicated in Fig. 2. If the amplifier is
of the class A type, the plate current

the variations through the meter will in-

crease above and decrease below the

value of current flowing when no sig-

nal is received; furthermore, the
amount of increase is equal to the amount
of decrease, and hence the signal varia-
tions have no effect upon the normal read-
ing of the meter with no signal received.
Obviously, the plate circuit of a class A
aniplifier is no place for a tuning
meter.

If it cannot be placed in the usnal am-
plifier, let us see what happens in the
detector circuit. If the value of resistor
R in Fig. 2 be increased so the tube is
now a detector (which is the same as
connecting the meter in the detector cir-
cuit), the amount of increase above nor-
mal current (the increase being due to
a signal) is greater than the decrease
below nornmal (due to the negative half-
cycles of the same signal). The plate
current now flowing through the meter,
because of the signal, is shown in Fig. 3.
It is seen that the plate current reading
of the D.C. nieter has increased by an
amount A because of the signal, Thus
we may conclude that a D.C. milliam-
meter may be inserted in the plate cir-
cuit of the detector (power detector as-
sumed) and the meter may be called a
“Tuning Meter.”

Further, it should be pointed out that
if the detector eircuit in which the meter
is inserted is of the grid-leak and grid-
condenser type, the reading of the meter
will decrease with an increase in signal
strength which, of course, is contrary to
the action of power detector.

The Tuning Meter in A.V.C. Circuits

An examination of some of the more
recent commercial receivers employing
automatic volume control (A.V.C.) will
indicate that the tuning meter, if any,
is connected in the plate circuit of the
amplifier circuits, usually the 1.F. ampli-
fier in superheterodynes—which at first

(Continued on page 240)
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BUILDING YOUR OWN
A. F. CHOKE COILS

By C. H. W. NASON

ILTER chokes designed for a given

inductance require calculations far

ontside the abilities of the average

amateur. Before discussing actual
simplified design methods it might be
well, however, to discuss briefly the fac-
tors involved. Certain relations are in-
volved in the design of the magnetic cir
cuit which are briefly as follows:

Factar Equation Unit of Erpression
11 (1he magnetic

foree) 4 pi N1 dilberts per Cm.
¢ (the flux) u il A Maxwells

Gausses
Numeric value.

B (the flux density)  $/A
u (the permeabitity) B/H
In these equations:

1 = the magnetic pnth in cms.

A = the eross seetion of the core in sq. ems.

N = the nnmber of turns,

1 = the current in amperes,

pi=5.0416

1f we pass a gradually increasing cur-
rent through the winding surrounding a

magnetic material the relation of B to H
is as shown in Fig. 1A. 1If the current
through the winding is now decreased it
will not follow the original path of the
curve but will take another course as
shown in Fig. 1B. Thus for a given
value of H a twofold value of B corre-
sponding to Q and to R in Fig. 1B are
found. (This is due to the residual mas-
netism in the core and the condition is
known as “hysteresis.” Naturally, the
smaller this loop the better is the core
material for magnetic purposes.)

If with a fixed D.C. magnetizing force a
small A.C. voltage is superimposed, a minor
hysteresis loop appears as is indicated in
Fig. 1C. It is from the minor loop that we
determine the permeability of the core ma-
terial to alternating currents, and it is
N that we employ in calculating the in-

(Continuwed on page 243)
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For a given inductance and D.C. through the core, the number and size
wire may easily be determined by means of the chart above. For an (1]} 10
Iinductance of 20 henries, with 120 ma. through the core, 6,700 turns of 1000 2000 3000 4000 5000 6000 7000 8000
No. 35 wire should be used on the core indicated in Fig. 2. TURNS
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UCTING

ADAPTERS FOR

By F. L. SPRAYBERRY*

HE average Radio Service Man

views with dismay the ever chang-

ing design of vacuum tuhbes. Each

season sees new types differing in
design from previous ones. For a long
time the standard tube was of the three-
element type, the base of which used four
prongs. [lowever, the public demand was
for A.C. operation, and the four-prong
tubes available at that time were not
suited for operation on raw A.C.—this
was particularly true of detector stages.
Therefore, the five-prong tube emerged
and became a commercial product. At
least one was used in every A.C. operated
receiver.

The next major change in design was
the screen-grid tube. First there was the
four-prong 22 tyvpe which was to be op-
erated on batteries. It was not long
until the companion tube for A.C. opera-
tion was released; this was known as
the '24. The next change in radical tube
design was the power pentode or "47.

The present season sees a variety of
new tubes announced, several of which
have a six-prong base. There will also
be a tube having a seven-prong base. The
next will he a {3

Radio testing equipment is, as a rule,
designed to test the circuits of tubes in
general use at the time that equipment is
being manufactured. The manufacturers,
of course, have no way of knowing the
tvpes of tubes that will appear in the fu-
ture. As a consequence of the continued
change in tube design over a period of
several years, many fine pieces of radio
test equipment have become obsolete, as
they will not test the more modern tube
circuits.

Many Service Men think that it is neces-
sary to junk this equipment and purchase

new equipment. This is not strictly true.
Two courses are open to owners of old
test equipment. This equipment niay be
rewifed (old testers may easily he re-
wired and brought up to date), or; the
owner ot such equipment may use stand-
ard adapters making it possible to test
the new tube circuits. Rewiring is usu-
ally more expensive and for that reason
many Service Men prefer to use adapters.

The purpose of this article is to inform
owners of old test equipment just how
they may Dbring their equipment up to
date by using adapters. We shall cover
each well-known line in the following or-
der: Jewell, Weston, Supreme, Hickok.
Dayrad and Readrite. Data is given as
to the type of adapter required for each
of the most popular testers of these makes.
As these adapters are commercially avail-
able, they are best described by reference
to their regular (Na-Ald) stock numbers.

Adapters for Jewell Testers

No. 942, Fig. 1, is used with the 133
and 133A testers. It permits testing from
a five-hole socket. It is to be attached
to the regular test plug.

No. 945J, Fig. 2, is used with models
133, 133A and 137. The plate and grid
connections are crossed, the cathode be-
ing open. The adapter is placed in a five-
hole socket and the test plug in the
adapter. Refer to the instruction booklet
for these testers for the further use of
this adapter.

No. 952J, Fig. 3, may he used with all
Jewell models. It is a UX adapter having
a split-plate circuit with two 52-in. ex-
ternal leads for connecting a pair of head-
phones or a milliammeter in series with
the plate circuit.

No. 949K, Fig. 4, is a UX adapter hav-

* Service Counsultant, Nutional Radio Institute, Washington, D. C.
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Twenty-nine out of one hundred eighteen adapters are

described in this first of a series of practical articles.

TEST EQUIPMENT

CATHODE
CLIP

ing 8-in. leads from both filament ter-
minals. Used to test Kellogg “overhead
filament” type tubes. It is inserted in
the tube socket of the receiver. The fila-
ment leads are then connected to the
overhead filament contacts of the receiver.
May be used with Jewell Models 133,
1334, 198, 199, 408, 409, 444, 577, 578,
579, 581 and 660.

No. 932, Fig. 5, is a twin-adapter for
testing the circuits of types ’'22, '32 and
'34 tubes, using old-type 198, 199 and 581
testers. One adapter is placed on the test
plug and the other in the tube socket of
the receiver. The control-grid circuit
is completed with the lead provided for
that purpose.

No. 992, Fig. 6, is a similar adapter
to adapter No. 932 except that it is made
for types '24, '35, '36, '38, '39, '44 and ’51
tubes. It is to be used with old-type 198,
199 and 581 testers.

No. 974, Fig. 7, is for testing the cir-
cuits of pentode tubes. This includes the
types GA, LA, PZ, '33, 46 and '47. The
adapter is of the twin type; one-half goes
on the test plug and the other in the tester
socket. May be used with the models
198, 199, 408, 409, 577, 578 and 579.

No. 965 DW, Fig. 8, is used for circuit
tests on six-prong tubes such as the types
57 and 58. It is a twin-adapter, one-half
of which is to be placed on test plug and
the other in the tester socket. May be
used with models 198, 199, 408, 409, 477,

grid leads which are to be connected to
the tip jacks provided on the Jewell 444
Also tests types 41, 42, PA and PZH tube
circuits as directed above.

No. 964DS8, Fig. 10, changes a six-prong
plug to a four-prong plug, used with the
Jewell 660. May also be used with any
tester having a basic six-prong plug.

No. 965DS, Fig. 11, changes a six-prong
plug into a five-prong plug. Used with
the Jewell 660 May also be used with
any other tester having a six-prong plug.

No. 982, Fig. 12, is used with all tube
testers having a 2.5 volt socket. This
adapter is made for testing the type 82
and 83 rectifiers in tube testers only; do
not use with a set analyzer. It incorpor-
ates a switch for changing from one plate
to the other and includes the necessary
resistor. Use the type 45 socket in the
tube checker for the 82 and the type
"71A socket for the 83. Used with mod-
els 209, 210, 214, 534, 535, 536, 538, 540
and 597.

No. 944JY, Fig. 13, permits the reading
of plate current for the 2nd plate of an
'80 rectifier. May be used with the fol-
lowing Jewell testers: 198, 199, 209, 408,
409, 577, 578, 579 and 581.

No. 965CG, Fig. 14, may be used with
Jewell Models 214, 533, 534, 535, 538, 540
and 597 tube checkers to test the types
41, 42, PA and PZH tubes. The adapter
is to be inserted in the '36 socket, or any
five-hole socket wired for a filament po-
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578 and 579. By breaking the suppressor- tential of 6.3 volts. p|'N
grid lead this adapter may also be used No. 954 KPC, Fig. 15, is for testing the HERE
to analyze the types 41, 42, PA and PZH GA, PZ, '33, 46 and "47 type tube in Jewell ‘
tube circuits; connect the short lead to 209 and 210 tube checkers. It is to be
the control-grid stud on the analyzer plug inserted in a 2 or 2.5 volt (filament) four-
and the long lead to the control-grid pin- hole socket.
jack in the analyzer. No. 965KS, Fig. 16, is for testing the
No. 965DSW, Fig. 9, is for testing the types 57 and 58 tubes in the following
circuits of types 57 and 58 tubes. It is Jewell tube checkers: Models 209, 210, £- .l
a twin-adapter having split suppressor- (Continued on page 245)
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Constructional details of the new filament
transformer.

VERYONE who owns one of the

Hammarlund Roberts Hi-Q 29 re-

ceivers is familiar with their all

around good performance. The R.F.
coils are designed to be used with the
high-gain type of radio tubes and the R.F.
circuit is sufficiently filtered and shielded
to permit the use of the new type tubes
without adding any parts to it.

The Hi-Q “Master A.C.” model is de-
signed to use the 15-volt type of tube in
all but the last A F. stage. This tube is
both difficult to obtain and expensive.
Now, by making the changes described
here, the operating cost and expenuse of
tube replacement are reduced to a mini-

HOW TO

REWIRE THE HI-Q 29
FOR THE NEW TUBES

By HUBERT LEE FRAZIER

mum, also, the sensitivity and tone of
the receiver are greatly increased. Figure
1 is a complete wiring diagram of the
finished receiver and power supply, with
all the parts marked for identification.

Disconnect the reproducer and power-
supply unit from the receiver chassis and
remove both the power-supply unit and
the set chassis from the cabinet. Remove
the tubes from the power supply unit and
the set chassis, and begin the rewiring
of the latter unit first.

Rewiring the Receiver

Remove the wires from the socket
terminals marked P, F and F, connecting
the wires taken from terminals marked F
to the terminals marked P and G of Fig.
2, Next, remove the wire that runs from

To 110V THORDARSON POWER 2 MF 2
MF 4MF o1+1+1 MF g
Fu CYCLE AC - COMPALT R-171 | (sznvEs 400 _SERIES 200 SERIES 200 SEwIEs 900 SEAmE
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Fig. 2
Pictorial diagram of the revised HI-Q 29 receiver. A new filament transformer must be rewound
as shown in Fig. 3.

the post marked C on the filament wind-
ing of the power pack to the bottom of
the “C” bias resistor, and connect the wire
that was taken from terminal P on the
tube socket to the post marked C on the
filament winding of the power compact.
Now remove the wires from the posts
marked F on the power compact, and run
new leads from these posts to the socket
terminals marked F, The filament trans-
former is now disconnected from the A.C.
line cord. This transformer is either re-
wound according to instruction in Fig.
3, or is replaced with a new unit having
one 2.5 volt, 2 ampere winding, and one
2.5 volt, 7 ampere winding. Mount the
new or rewound filament transformer on
the power supply unit and continue with
the rewiring.

Connect the wires taken from the posts
marked F on the power pack to the 2.5
volt, 2 ampere winding on the filament
transformer. Upon tracing these wires
they should be found to connect to the
fahntestock clips numbered 5 and 6. These
are the filament supply leads for the last
AF. tube. Connect the two wires taken
from the filament secondary of the 15-
volt transformer to the 2.5 voit, 7 ampere
winding of the new filament transformer;
from the center-tap of this winding con-
nect a wire to the bottom of the “C” bias
resistor. The center-tap of the 2.5 volt,
7 ampere winding connects to clip No. 10.
Reconnect the primary of the filament
transformer and the A.C. line cord.

The power supply unit is now ready
for testing. Use a high-resistance type of

(Continued on puage 235)
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Fig. 1

Complete schematic circuit of the revised HI-Q 29. The old tubes have been replaced by the types '24 and '27.
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PROFITS VIA THE SERVICE LAB.

E have found, after a thorough

test over a period of six and

one-half years, that a well-

equipped service department is
an asset to the radio sales department as
well as profitable from a servicing stand-
point. These statements are based on
our operations as the radio service de-
partment and RCA Victor sales division
of a music house which has been estab-
lished for 27 years.

This laboratory, illustrated above, was
built with the intention of expansion
as business inereased and as improved
equipmient was hrought out. There are
ten (10) panels in use, most of them be-
ing either 12 x 12 in. or 12 x 24 in. The
connections are shown below. The first
panel reading from left to right is blank;
it was at one time a tube analyzer,

By M. C. MANCILL

hut was replaced with a Sylvania Vis-O-
Meter.

Panel No. 2 is a decibel meter which is
used to test speech amplifiers and audio
systems in radio sets,

I’anel No. 3 is a tube rejuvenator which
was used in the early days for rejuvenat-
ing thoriated-filament tubes; it is still
very useful, but to make it even more
valuable, six UY sockets have been wired
in for preheating, in conjunction with a
Weston 565 analyzer (which is kept in
the laboratory).

Panel No. 4 is a Leeds and Northrup
Wheatstone bridge which is used for
checking resistances and for making vari-
ous other measurecments.

Panel No. 5 is a neon glow tube with
a self contained power supply delivering
about 10 ma. at about 450 volts D.C. This

equipment is used for checking bypass
and filter condensers.

Panel No. 6 contains an 0 to 150V.
A.C. voltmeter and an 0 to 5 A, A.C, am-
meter. These are used for finding the
power consumption or current drain of
the set under test. This combination is
also very handy for locating intermittent
power pack trouble.

Panel No. 7 is a Standard Jewell ana-
lyzing panel.

Panel No. 8 is a grid-dip instrument or
resonance indicator which is used mostly
for locating variable condenser short-
cireuits.

Panel No. 9 contains an 0 to 10 V. and
an 0 to 250 V. D.C. voltmeter; also a
3-0-3 A, D.C. ammeter and an 0 to 100
mi. D.C. milliammeter. To these meters

(Continucd on page 237)
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Fig. A

Fig. B
Rear view showing the location of the component parts.

CAN hear some of you Service Men saying that you have

no interest in rejuvenating tubes since their cost has dropped

to the present low level; also, that you can make more money
selling new tubes—but:

First, how many of you Service Men, on a hurry-up job, have
found ome or more weak tubes in a radio set and discovered
that your stock in that kind of a tube was low? Of course, this
should never happen, but it dees! How handy it would be to
be prepared to build up those weak tubes;

Second, how many of you have taken a job where the cus-
tomer’s finances are low (and many are during this depression)
and the job must be done at the lowest possible figure at which
you can make a profit or you don't get it?

Third, how many of you would like to cut down your tube
replacenient costs when reconditioning sets for resale?

Fourth, also, how many of you have an unsatisfied customer
whose ninety-day guarantee has expired? My answer is to
rejuvenate, if the tube is weak, and impress your customer
with the fact that you know a thing or two.

To my knowledge no article on the subject of A.C. rejuvena-
tion has been in print and while it is known to a small number
of radiotricians, it has been jealously concealed from Service
Men at large.

220

HOW TO REACTIVATE

OXIDE-COATED
FILAMENTS

B vy SHAW

RAYMOND

Rejuvenated Tubes Stand Up

The author has been regularly rejuvenating A.C. tubes for
over a year at this writing, and most of the tubes so treated
are in service to-day. A charge of twenty-five cents is made
for each tube and a clean profit of many dollars has been made
during 1931. This has resulted in convincing customers of
his ability as a radiotrician and so has sent him many new
customers,

The time required to treat most tubes is from ten to thirty
seconds and the first figure is sufficient for most tubes; how-
ever, it takes longer when treating heater-type tubes. The
author wrote to the manufacturer of one of the best known
tubes asking if A.C. tubes could be renewed. They replied
“that there was no known method of reactivating A.C. tubes
as the oxide-coated filaments would not stand high-flashing
voltages without burning out.,” The latter part of their state-
ment is true, but as to the first part, the author had been suc-
cessfully rejuvenating A.C. tubes for over six months at the
date of their letter!

The Theory of A.C. Rejuvenation

The average vacuum tube has four important constants, elec-
tronic emission, plate impedance, amplification factor (mu),
and mutual conductance. All of these constants are governed
by one major element—the condition of the filament. If the
physical structure of the tube clements have not been altered
and the filament is intact, but does not emit the necessary
number of electrons, then the tube cannot correctly function
and is generally spoken of as having come to the end of its
life.

Now if we could forece the filament or cathode to emit the
proper number of electrons, then its life would be renewed:
this is exactly what we will do. Most Service Men are per-
Yectly familiar with reactivating D.C. tubes wherein no plate
or grid voltages are applied; but to reactivate A.C. tubes, high
grid- and plate-voltages are necessary and normal filanient
voltages are used on some tubes while others require twice
their normal filament voltage, In A.C. tubes, the abundance
of electrons necessary for their operation is due to an oxide
coating on the filament or cathode, depending upon the type of
filament or heater used in the tube. When this oxide coating
is burned away, sufficient electrons are not emitted for satis-
factory operation and the tube is useless. Application of high
grid and plate voltages will overcome this condition jn the
majority of cases by reconditioning this oxide coating and so
renew the tube's life.

Construction of the Rejuvenator

In an emergency, any high-voltage transformer (preferably
one with a 700-volt secondary) can be hooked-up, and the job
can be done without switches of any kind. But it will more‘
than repay the cost of parts and time to build a permanent
hookup if carefully assembled and housed, either in a portable
form or in any small box for shop use as shown in Figs. A
and B. An R.C.A. model 16 cabinet will do very well, as an
A.C. oscillator may also be placed in it and operated from the
transformer used for the rejuvenator.

In the portable outfit shown, the laminations of a defective
R.C.A. model 60 power transformer was used. First heat the

RADIO-CRAFT for OCTOBER, 1932

www americanradiohistorv com

» A


www.americanradiohistory.com

While tube reactivation is not new, nevertheless it is
generally conceded that the process is not a very suc-
cessful one with oxide-coated filament tubes. In this
interesting article, the author describes how to build
and use a device that really works—the editors made

exhaustive tests—and its cost is about five dollars!

CUT ON DOTTED LINES

% BEND
Fig. 3

DRILL ¥6 DIA HOLE
Breaking apart the phone jack.

N\

cased transformer (turned upside down) over a flame and
place it on two wooden strips in a pan covered with an old
can. (See Rapio-Crarr for April, 1931, page 492). Uncase the
transformer and as soon as the remaining compound hegins
to congeal, remove it; now carefully remove the laminations.
Place them in gasoline and leave over night to loosen the tar
coating: then wipe clean with cloth. If the primary winding
is intact, save it. In any case, be sure to count the turns of
the 2.5- and 5-volt windings so as to know the turns-per-volt
required when rewinding.

The high voltage winding was burned out in my case, so it
was rewound with No. 28 enameled wire and tapped for 200,
325, and 750 volts. (See Rapio-Crarr for Sept. 1931, page 166
on the “Design of Power Transformers.”) Then wind on the
filament windings, tapping at 1.5, 2.5, 5, and 7.5 volts, as shown
in the schematic circuit of Fig. 1.

Special Switches

White high grade push buttons were used in the portable
outfit, the author prefers special constructed switches (S5W 1
and SW 2 of Fig. 1) as very rapid-acting switches are required.
A miniature D.P.D.T. knife switch was used because no D.P.S.T.
switch was in the “junk box.” Refer to Fig. 2. The cross-bar
was removed. Two fiber rods 1, X 11, inches were slotted and
drilled for rivets made from No. 18 copper wire. These rods
made excellent handles when attached to the switeh blades;
the miniature switch was then mounted on a piece of baketite.
A phone jack was torn down and two of the springs were cut
to 1-inch lengths, as shown in Fig 3.

How to Apply High Voltages

In general, use the lowest possible voltage on grid and plate
that will give results. The high voltage to the grid and plate
must be flashed; never use voltages so high that the filament
turns white and emits a large number of sparks, because it
will burn out. Do not flash high voltages long enough or s0
rapidly as to turn the plate of the tube red. As a general rule,
begin using fashing voltages of 11, times the tube’s normal
plate voltage and, by steps, raise it to 2 or 2!, times normal

voltage. This may sound very difficult but it really is not, for
few tubes burn out except where excessive voltages are used
and then tlte operator is the only one to blame. Bul do not
become disconraged if wow burn out the filaments of the first
[ew tubes.

Table of Voltages to be Used

The author has successfully treated the following tubes at
the voltages as given:

Type of Voltage of Voltage flashed on
Tube Fitament Grid and Plate
"12A 5 200-400
'"T1A 5 200-400
26 1.5 200-400

'30, ’31, "32 25 200-400
45 2.5 400
'50 7.5 400-600

27, '24, '35, '51; apply 5 V. approximately one minute and test
before applying grid and plate voltages; then apply 200-400
volts if necessary.

Some '80’s will respond to the treatment; especially where
one plate shows full emission and the other, low.

Color the Important Thing

Set your apparatus up in a dark place, or at least shade the
tube from strong light, for you must watch the color changes
brought about in the spaces inside the plate and surrounding
the grid end jfilament. Most tubes show a blue-green color in
the above mentioned space when the desired results are obtained.
Better to test the tube frequently than to over-do the process.
Those tubes that develop this blue-green color are the easiest
treated. Some tubes will not develop this color but will show
a htuish color not very pronounced and still will show an O.K.
test, Experience, only, will fix in your mind the colors required
to develop fult emission from the tube.

Heater-type tubes of the 2.5 volt group should be treated with
5 volts on the filament from !, to 3 minutes and then tested

(Continued on page 250)
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THE SERVICE MAN'’S FORUM

Where His Findings May Benefit Other Radio Technicians

SERVICE MEN PREFER RADIO-CRAFT
Editor, Ran1o-CRAFT:

I have just purchased my July issue of
Rap1o-CrarT and 1 want to say it's a
dandy. Just the information and data
that most Service Men would like to have.

I am one who buys his radio magazines
after a glance through to see “What it
has for the Service Man.”

The Editorial, more dope on chmmeters,
circuits, latest equipment, two new tubes,
how to use a set analyzer, operating notes,
the Service Man's Forum, a simple oscil-
lator, Ranio-CrarT kinks, information
bureau and, especially, Mr. Silver’s article
on audio systems—and, just what I have
been waiting for, a tubc table.

It would make me go plenty far out of
the way to get the July issue if 1 didn't
purchase it next door.

1 spread the good news around and also
have been asked, “Did you get the July
issue of Ranio-CrRarT?”

There are three magazines most Service
Men buy: Rapio-Cuakr, Radio News and
Radio Callbook. Whichever has the most
data or, we might say, dope for the Ser-
vice Man, is taken along to the shop.

I feel that the majority of Scrvice Men

him to increase his income, it should be
realized that there are thousands of ex-
perimenters who have no commercial in-
terest in radio and to whom the thrill of
watching experimental ideas put into
practice means more than the lure of gold.
A few general-interest articles, and miscel-
laneous kinks serve to keep these folk
posted on “doings” of interest to them.
Let’s all shake hands, in Ranto-Crart, “for
the good of the order.”—Editor.)

"RAH! RAH! CORRESPONDENCE
SCHOOLI"

Editor, Rap10-CRAFT:

This is to bridge the space between us
and to pat Oscar Prescott, of Vinton, Iowa,
on the back. The sum total of my radio
knowledge was gained through a corre-
spondence course, augmented, of course,
by keeping up to date via the monthly is-
sue of RADIO-CRAFT,

A short time ago a Heritage radio set
(U. 8. Radio & Television Corps.’ old
model 80) was brought in to me to fix;
the thing was deader than any door nail
you ever saw, as far as reception was con-
cerned, although the speaker sounded

alive. Pulling out the first R.F. tube and
sticking the aerial into the plate 1recep-
tacle of the socket produced music, thus
lacalizing the source of trouble. Finding
it was a different thing.

Everything checked 0.K. down to the
volume control (which is a potentiometer
across the input—and in these models
with a serial number above 5050 the aerial
connects to the aerial). A few minutes
thinking gave me my answer—the slider
was not insulated from the shaft. The
shaft, in turn, made contact to the chassis
through a small metal plate used to sup-
port the unit. Therefore, the aerial was
completely grounded. 1 questioned the
owner as to other Service Men working
on it. Here is the rub:

The owner, fearing to trust his radio to
a correspondence sehool man in a village
of 1,200 people, had taken it to a high-
powered, well advertised service shop in
Appleton, 21,000 population, 40 miles
away. The owners of the shops are gradu-
ates of Wisconsin U. They had replaced
the original control with an Electrad unit,
but had overlooked that one point, and
the set came home worse than when it
left. Evidently, they had not tested the
set after making the repair.

One of several things 1

buy Rapio-CrarT, if they
have not already a sub-
scription. So I ean see, in
my light, that if you con-
tinue putting to press a
magazine such as your
July issue you certainly

ciation,

LA T .a" b“&,mg application blank. It is
your magazine every the official
month.

Remember, radio is our

HE Official Radio
Service Mens® Asso-
sponsored by
Ranio-CRrAFT, invites all
Service Men who are not
members of the Organi-
zation to write for an

ganization of this maga-

service or-

Official lape! bution of
the 0. R. 8. M, A,

zine and is maintained
solely for the interests
of Service Men. Mem-
berskip cards are issued
upon passing a written
examination
forwarded
Write for yours today.
The O.R.S.M. A, 98
Park Place, N. Y.

have done was to cut a
mounting plate out of
heavy fiber and, presto—
the job was done.

All this is no argument
against the residence
school, but just the samne,
you can get to know your
radio from a correspond-
ence course if you really

whick is
by  mail.

bread and butter and we

are not interested in ex-

periments, etc. We want more issues just
like your July number.

I write this as a matter of information
to you and for my own lookout; also, 1
can safely say, the lookout of the majority
of men who are in the service business.

Nothing is more disgusting thau to pur-
chase a radio magazine and find that
three-quarters of it are devoted to foolish
experiments for some office man in his
leisure hours.

Well, 1 bet there are plenty of us that
have your tube chart enclosed in cello-
phane and hanging over the bench for
reference.

AL. McNELL,
2315 E. 75th St.,
Chicago, 1.

(Thanks for the bouquet. Although we
try to present to the Service Man new
and original material on every phase of
this branch of radio which might enable
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study the material  fur-
nished pou. At least, you
can learn fundamental principles and
after that, it is up to you. So, therefore,
I say, “Rah! Rah!' Correspondence
School!” L. W. NYGAARD,
Box 36,
Gillett, Wis.
(And, we might add, three cheers for
“horse sense”—for who in this day and
age would expect to repair a radio set and
then turn it out of the shop without run-
ning an operating test on it! Apparently,
population hasnt a thing to do with rea-
soning ability. However, the fact that the
receiver left the shop without heing tested
may have been an accident. It so happens
that the Service Men may have thought
that the set was tested when, in faet, it
was not. Accidents will happen, even in the
best of families, and no one can be blamed
for making a mistake once in a while;
for the man who never makes a mistake
never does anything.—Eqditor)
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METALLIC
DEPOSIT

Fig. 1
Shake well before testing.

Prize Award

HOW OLD IS THAT TUBE?
By Leon J. Fox
AT the present time there is no way to
tell the age of vacuum tubes. When
the Service Man replaces the tubes in a
receiver he wants to be sure that they
will perform a reasonable length of time
in order to satisfy the customer. While
there are old tubes in the set that test
0.K., the Service Man does not know how
long they will last. In many cases he
may get a recall and will have to replace
these tubes free of charge.

Upon turning the doubtful tube upside
down and tapping gently, it will be no-
ticed that there will collect a deposit coat-
ing from the filament. After a careful
examination of a number of tubes of
known age, the quantity of this coating
will determine how long the tube has
been in operation. The heater-type tubes
will show less coating. See Fig. 1.

I have found that it is a good idea to
show this defect in the old tube to the
customer as a reason for replacement.

CURING RECEIVER HUM
By Randolph Mutschelknaus

NO doubt many Service Men have found

sets using electrolytic condensers that
will operate all right for halt an hour or
more, then develop an abnormal hum:
and after trying everything the manufac-
turer recommends to cure this hum, have
replaced the electrolytic condenser and
thus cured the trouble.

In the event that a replacement unit
is not available, the Service Man may be
interested in the simple procedure (ol
lewed by the writer in eliminating this
hum and giving the customer service un-
til a new condenser of longer life can he
eonnected into the set.

Drill a small hole in the top of the
condenser (through the hard rubber), as

L RHEOSTAT

GENERATOR

Fig. 4
A very neat device for regulating the charging
rate of the car battery.
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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
uhused manuscripts can be returned.

Follow these simple rules: Write, or pre-
ferably tyve, 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, ¢/o RADIO-CRAFT, 98 Park
Place, New York City,

illustrated in Fig. 2; turn on the radio
set and fill the condenser with distilled
water until the hum stops. Then, add
enough water to raise the solution level
in the condenser about ¥%-in. or more,
Seal the hole in the condenser top with
wax and the set is ready for many more
months of service,

De carcful not to towch the condenser
connections o1 the waler container (if it
is meaetaly, while filling, or you may re-
ceive a shock.

T

CONTACT

SEMI-CIRCLE
MOUNT

]

COUNTER SUNK
FLAT-HEAD
SCREwWS

.-"r ST0PS
L
Fi
|
¥
?? 3 ?{ i
SOLDER \ )
HERE SINK

Fig. 3, above.
A home-made switch for that analyzer or tube
tester is described.

Fig. 2, right.
Filling the electrolytic condenser with water,
similar to a storage battery, may reduce hum.
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MAKING A BI-POLAR SWITCH
By G. A. Sherwood

N Fig. 3 is illustrated the manner in

which the writer made a successful bi-
polar analyzer switch to meet an imme-
diate nced.

A series-parallel switch; two pleces of
copper: a small piece of '4-inch bakelite;
twenty, t-inch, 6-32 flat-head brass
screws; four, %-in, flat-head brass screws;
and two stop pins complete the list of
parts. Countersink the flat-head screws
1/32-in. helow the panel to prevent the
contact blades shorting two of the contact
points. The switch made by the writer
and illustrated in the figure had over-all
dimensions of 41, x 41, ins.

COMPENSATING CAR-RADIO
BATTERY DISCHARGE
By L. Z Tucker

HE writer, specializing in automotive

radio service, has experienced difficulty
in keeping car batteries correctly charged,
due to the fact that the cars often make
long runs, thus making it necessary to
adjust the generator (normally adjusted
to compensate for drain due to the radio
set being operated on short runs) so as
not to over-charge the bhattery.

To make generator adjustment easy
for the car operator, I now mount on the
cowl a 6-ohm rheostat of heavy-duty type
and run two wires to the generator, as
shown in Fig. 4. This resistor is con-
nected into the circuit by breaking the
field coil lead to the adjusting brush,
conpleting the circuit through the vari-
ahle resistor; then, advance the third.
adjusting brush on the charger to its
full limit. After this, the rheostat will
afford a charging range of 2 to 20 am-
peres.

7

CONNECTIONS
TO CONDENSER

™ HMOLE TO

ELECTRQLYTIC
~ CONDENSER

'
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

HE servicing of radio receivers is
becoming more complex with each
succeeding day. Manufacturers are
releasing new models so quickly that
the Service Man lias all he can do to keep
abreast of the different tube designs, tube
coupling devices, and automatie volunie
control systems. Eaeh problem has its
own solution and the only saving feature
is the fact that the same faults are found
in each model, the latest model receivers

providing as much food for thought as
their predecessors.
Philco 91

In a number of the new Philco 91 twin-
speaker receivers, the complaint of “no
control of tone” has been met. The same
four-point switch as used in previous
Philco models is emploved here, as shown
in Fig. 1. With the switeh in the “bril-
liant” position, there are no condensers in
the plate circuit of the first audio ampli-
fier tube. As the switeh is placed in the
next position, a condenser is added to the
circuit. The third and fourth positions
each add a condenser, so that in the “bass”
or “deep” position, there are thiree paral-
leled condensers connected from the plate
of this stage to chassis. However, in these
several receivers. as soon as the tone con-
trol was switched from *“brilliant” to the
next step, the tone became so muffled and
deep and the volume dropped so much that
it was impossible to understand any voice

By BERTRAM M. FREED

In the first set where this condition was

encountered, the tone control
oughly checked.

Each

condenser

was thor-
was

tested separately and euch proved satis-

Jactory!
stalled and

A new tone control was then in-
when this did not

help, the

original unit was connected into another

chassis and it performed in eorrect man-

ner, ereating a puzzle of “*how come?”’
Upon a happy thought, the Philco ‘37

tube (this
type. 6.3-voh
rectifier)

tubes,

receiver employs automobile-
discounting
in the first AF. stage was re-

the 80

placed and the tone control worked splen.
didly. Despite the fact that the tube had
been checked previously and found to be
normal in all respects. it would not func
tion in this stage; in the oscillator stage,
it worked perfectly. To satisfy curiosity,
the tube in question was placed in a num-
her of receivers of the same model and
the same result was obtained, “no control

of tone.”

have heen found.

encountered.
switch

all that is

first A.F. tube.
After the Phileo 91 has heen in opera-
tion for a short time, the dial mayv be

found to slip.

All in all, six of these tubes
When this condition is
necessary
the sockets of the oseillator and

is to

This receiver makes use

of a dialcord whose tension, or slack, is

taken up by

a coil

spring.

It is only

necessary to move this spring up one or
1wo steps in the series of notches cut out
in the dial to remove any slipping condi-

ordinary candle, rubbed into the cord will
also help to eliminate this fault.

Philco 90

The Phileo 90 receiver, in the pentode-
output models (See the circuit on pg. 160
ol the September. 1932, Ramo-Crair) has
furnished grounds for much distress 10
niany Serviee Men. The chief complaints
with this model inelude not only fading
or intermittent reception, as previously
described, hut also noisy reception. Roith
of these effects are caused by the AF.
coupling condensers.

This receiver utilizes three of these
hakelite encased units: one, coupling the
diode detector to the detector-amplitier
tube; the second. coupling the plate of
the detector-amplifier tube to the grid of
the first A.F. tube; and the last, coupling
the grid of the pentode to the plate of the
first AF. tube,

Their value is given as .01-mf., but .1.mf.
tubular condensers have been used for re-
placement with much success when the
former were not at hand. the value not
being critical. In several cases, however,
where the .1-mf, condensers were used, it
was found necessary to replace the first
A F. grid-leak resistor and sometimes. he
pentode grid-leak resistor, with 100,000-
ohm units to eliminate the tendeney to
motor-boat.

In this same maodel, the second coupling
condenser has been found 1mainly re-

broadcast elearly. tion. Rosin, or warm tallow from an  sponsible for noisy reception, although, on
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Schematic circuit of the Philco 91 receiver,

Fig. 1

The volume control has a value of 350,000 ohms: the tone control has one .05-mi. and two .01-mf. con-

densers; the field coils, a resistance of 3,200 ohms; and the filter choke. a value of 285 ohms.
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two oceasions, the third was the offending
member. This may be eliminated by ap-
plying the soldering iron to the lug of
the condenser. Usually, it will be neces-
sary to replace the unit. Any method
may be pursued in determining the noisy
condenser. although the writer has found
that removing each one. in turn, from the
circuit, and substituting a new condenser

is the most certain and quickest pro-
cedure.
Zenith 91, 92
The next receiver to be considered is

the Zenith 91. 92 superheterodyne; in
c¢hasses below Nos. 372, 334 and 301, 394,
respectively, we experienced no end of
trouble. The symptoms in this case, are:
ta) marked fading; (b) no dip-action on
the tuning meter. and; (¢) little or no re-
sponse on the local side of the local-dis-
tance switeh., A glance at the schematic
detail. Fig. 2, will disclose two resislors,
121. R2. whieh are connected in series
across the D.C. voltage output as bleeder
resistors, the values being respectively,
2.800 ohms and 3,600 ohms. These carhon
units. not capable of withstanding the
load placed upon them, are the source of
the entire complaint.

These resistors break down under load
and the electrical values vary, resulting
in the above-mentioned complaint. The
only remedy is replacement with resistors
whose rating is 10 watts or more. The
defective units are easily located, as they
are the two largest resistors mounted upon
the resistor strip. The other means of
identification will be the discolored or
burnt portions to be found on the resistors
as well as a collection of dust under the
units. such as is found under beds and
dressers in a bedroom, when the floors
have been neglected tor a few davs. (')

It must be mentioned that the last lot of
this model that was released incorporated
wire-wound resisiors of sufficient earrving
capacity in place of the troublesome car-
bon units.

Majestic 61

On service calls marked “'Majestic 61.7
a common complaint is “no reception.” or
“dead.” A check will often reveal no
plate voltage on the LF. tube or first-
detector and very low plate voltage, if
any, on the other tubes.

The use of the ohmmeter will show an
almost full short-circuit between the LF.
plate or first-detector plate—as the case
may be—and chassis. Unsoldering wires
will finally localize the trouble to 1he
primary of either one of the two LF.
transformers. A low-range ohnimneter.
capable of measuring the D.C. resistance
of the LLF. primary, will show the “short”
to chassis to be at the “B4" end of the
primary. The circuit is Fig. 3.

This short is caused by the breakdown
of the byvpass condenser connected from
the “B4-" side of the primary to the shield
can of the transtormer. The condenser
is sealed in pitch within the riveted shield
can of the LF. itransformer, and bhefore
the defective unit mav bhe removed from
the circuit. it will be neeessary to drill
out the rivets (so that the shield can may

RADIO-CRAFT for
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be disassembled), and to melt out the by-
pass condenser. ‘The transformer and
shield are then re-<ussembled; a Dbypass
condenser of sufficient voltage rating is
then connected exterually across the cor-
rect terminals.

No doubt, it is mueh simpler to replace
the LF. transformer, but this is a some-
what expensive proposition if a genuine
replacement is desired, although an or-
dinary high-gain 1L.F. transformer, peaked
at 175 ke. may be emploved, together with
an external hypass condenser.

If the entire shield is carefully insu-
lated from the chassis and the trans-
former mounted on the chassis by means
of insulated bushings or an insulated
strap, this will disconnect the shorted
condenser from the chassis. The second-
ary return of the first LF. transformer
does not connect to the shield can but
connects to the A.V.C. circuit externally:
the trimmer condensers hiave one side of
each connected to the shield can and the
other side connected to the plate and grid
of the primary and secondary windings.
respectively. The grounded sides of euch
condenser may be ddisconnected, and re-
connected to the “B|" side of the pri-
mary and the grid return of the second-
ary, so that each trimmer is ¢onnected
deross and tunes each respective coil in
conventional manner as depicted in Fig. 3.

Servicing this model, recently, two in-
stances were encountered where no sig-
nils could be obtained unless the A.V.C.
fvpe 24 tube was withdrawn. When this

full sensitivity but without any controt
of volume. The schematic showed the
function of the A.V.C. tube to he that of
varying the control-grid bias of the R.F,,
first detector and L.F. tubes.

As a similar experience with a Radiola
67 (described in the July, 1932 issue of
Ranto-Crarr, page 33, where an inopera-
tive receiver would perform without the
A.V.C. 27 tube) inspired further tests,
the control-grid circuit of the A.V.C. '24
was checked.

The wire connecting (o the control-grid
of this tube runs through a hole in the
chassis and is soldered to a small ter-
minal on a square, insutated strip directly
alongside the socket. A green wire, which
should have been soldered to this lug
wius moving freely ahout in the joint

(Continuved on page 251)
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Schematic circuit of the Zenith 91, 92 receiver,

was done, the receiver performed with used in chasses Nos. 373, 334, and 301, 394.
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The Majestic 61.
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A shorted I.F. transformer primary causes trouble here.
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75 Radio Service Data Sheet

GALVIN MOTOROLA MODEL 61 AUTOMOTIVE RECEIVER

{Incorporating a type 85 duodiode-tricde tube as a combination second-detector, automatic volume |
control and first A.F. amplifier.)

This autometive receiver inecorporates the  should eonsume not more than 2.25 A.: the  Chrysler: Rixht side of ear under cowl:
following tube combination: Tube VI, type voltage drop across  the 0,000-0him load Pontiae:  lLeft side of motor compartment
6 sereen-grid ax oan RO amplitier : V2, shonld he Detween 160 and 170 volts, pro- or vight side of car nmler cowl ;
type '39 variable-mu LI pentade as a com- vided the bhatrery voltage is exaetly i reSote : Blitto:
bination eoseillator and first-detector ; Vi, The following precautions should e ob- Llymuuth @ Left motor compaviment or
type "3 sereen-grid LI, amplitier: Vi, type served @ Do oqrot rentove the receiver seetion right side of car. under cowl;

N5 duodiode-triode as a comlination seeond- of the =et from the power pack, with the Cadillae : Ditte
derecror, automatic vohune control and ALK, set turned on: the DBR tube. V6, should limoln: Center of motor compartment or

amplifier s V3, tyvpe 41 high-mu speeinl auto. nor he removed from it socket unless the izht side of car. nnder eowl:

metive pentode second AR set is turned off.  Since the A7 supply is l~.|vl\.nd Ditio: (Light  1Lighe, left side
Hizzh voltages arve  obtained from the polar it is necessary 1o mahke eertain of motor compartinent.) :

storage Laftery of the car by meang of that rlie red wire connects to the pagitive Oakland, V&: Delow cowl on right side or

an interruper gystem and  step-up o rrahss terminal and the white wire 1o the nega- right =ide of car. under cowl: !
former. in the manner deserihed in the tive terminal of the atrery @ de ner operate Studebake Left motor comparcment or
Sept. 1952 issue of Rapio-Crary, pg. 15 the set with the A7 leads reversed. other- right side of ear. under eowl: |

] 152, wise the Elkonmle will he danwa Old=mobile :  Right motor cotpartment or
Following are the values of the com- repair. For this reason, the | fiuht Side of ear, under cowl:
, ponents of this modern radio set: Cou- the ear battery should he dounbic-check Auburn o Right motor compartment or right
densers C1, C2. C3, tuning condenser gang: means of 4 volimeter before the set is putg side of car. under cowl.

ion to 1I|e ('I'he “bulkhead™ is the partition in the

C4, CS coupling condensers; U5, €6, CT, into operation. { Reversed conne

L¥. trimmers; €O, (13, CI7 (]mm‘,-). 05 SN battery will be indicated by low “1 cnr whieh separates the motor compariment
mf.: C1o. 0.5-mf.;: Cil. 0.24-mf.: C12, 500 voliaze, spasmodic operation of the Flkonode from the driver's compartment.)
tie flashing of V6) Car manufacturer2 have furnished the

al place for the reproducer is face- following data r rding  their provisions,
out. with {1he reproducer flush with the i 1922 muudels, concerning autoinotive rudio
instrument boanrvd, but such a position s antennas :

mf.; C18, ClY, 8 mf.: C20. C2J, 0.1-mf.
Resisxtor 11, volume  control  potentio-
meter, 00-me ;0 120 R4, BT RS, 0L T-meg,

| mmf.; Crd, o02anf, ;0 Cih, .01 ml’.: cig. 1. aml

RS IH000 ohms kG 5000 ohms: 1 rl.l.'ll1|1‘_5il'il.|b|(‘ Tn 'Al.li'ﬂ of tlle. sp;vu'e' factor. ('lu'_\'slljl‘_: ool .n_n'!'enml \\:il:h l?ud-in and
BOO ohms: kY, OZ-mew.: R10, 50000 ohms ;1 herefore. the niest allernative is to leave provisions for “Ii" battery lox;
LLl, 0.7 anes. it at the xume level bhut to move it haek Duedge . Ditro;
It is not recommended that any repairs Lo '.“.“‘Ihu_“\-!l?ml' '"f' ool “l"'r”“‘.m'l . :.’P‘.\“m: ,“m'.': "
e made 1o a defective Elkonmde (imerrap- LI Lhine §3 ok goom Ih nqunl the ie: lpnouh: Mitlos

producer in that poRition. a oml method Reo: LFquipped with reof antenna  and
i= to faee the reproducer toward the floors leadd-in
with the front-edpe of the repro- Rockne: Ditto:
draingt  the instrument board and Studebaker ;. Ditto ;

- . the side against the side of the car, a posis Buiek :  All models, 86,00 additional for
A open buffer comdenser. €17, will be 00 Geiilable in most enes, antenna installation ;
1!"“"“"'" h-v, f:,“h”.“ ot the I'c('l_nwr. tirhe It pencrally uvecessitalexs two holes being Franklin : Reof antenna but no lead-in:
VG 1o stay ionized. A purple glow in the . theongh the ingtviiment  board  to Ford: Ditto:

tube is an indication of corvecr uwperation hold  the  reprodueer and  an additienat Cunningham @ Al models, additional eharge

ter.) Al sueh tits shonld he returmed
to the factory (Calvin Mfz Corp.. Chicago,
HL), or ro the manufacturers of the ]-
kouode (see label on umnit),

of thix Lype of rectitier ; a shorteld €17 CON-packet mm from the adjneent side of the for antenna installation,

dcnsq-r' will be  indieated by s|n|._l!"'|“' reprodn to the xide of the « Ihis Check the proposed antenna for ground
operation of the Elkonode. ax well as fuilwre  ju0ti0n is rather new 1o some installation by means of a 0-200 V. merer, of 1,000
of V6 to xlow. As a peneral vule. when oy hur irs acoustie propertles are superior  ohms-per-volt type. and a 200 V. battery.

spaxmodic operation of the Elkenode is  jecquse of the additional batlle effeet whieh  Even on damp days the leakaze should not
observed it s an indication that rhe Bl pagirg from the close proximity to the in-  oxcetd 2 V. Laek of prak 1esonance on the
konode is not feeding fnio the corveet Toads oo hoanrd, antenna erimmer indicates a leaky anceuna.
it either is nmderloa or everloaded; Following is a listing of the preferred or one having toe great capaeity: in zen-
two wdesirable conditions, locition for automotive rdio receivers to eral, an antenna screen uarea of about
Afrer the [llkenode has been removed, it he used in the 18931 car models speeitied:  sq. ft. will he satisfaetory,
may be tested by applyving 6 volts to the Ford., Muodel A Motor compartment on The dynamic reproducer may he checked
Inrge terminals, with pesicive polarity to the left side:; for o rabhing veice coil by applying 50 V..

the brown wire; it is alse weeessary to Chevrolet: Motor compartment on the left 60 eveles, to the twa outside or 13" term-
connect a H.000-0hm resigror across the red side or Welow the cowl v the rizht in- inals ot the omtput transtormer ; instead of
(or green) and black wires, together with side ; (For 1952 model, remove earburetor a clear, sready hum, a rubbing noise will
an Somf. clectrolytie amdenser and a volt- and air cleaner. temporarily.) ; I heard, if the voiee coil is not fJoating
meter, With  this  setup. the Llkonade Buick: Below the cowl on the right inside : entirely elear.
. _fGANGED TUNING CONDENSERS DUDDIOBE- TRIDOE POWER AT
ANT TRETT uﬁ'v'-'o'si """" Ty ea LEA DET?, AVC un PENTODE BYNAMIC -
( 7 i LUTOTRANSF. H
| Lt 36 '39 36 LET2 5 CHY, M REPROQUCER STEP-UP TRANSE,
# . -L .L S ¥ 1 *
3T A | ke e 36N m ) [l
(3] VX ¥y i xvax { : l
RE
A2 bt Kok nru\nun‘u l
”. )] \ =+ i . -
[l i TYPE BR
7 l | GANOUS
- i AM;‘KIFJE&
L4 i
A |
3 CHaznsy J ,:29 |
L. JA"CABLE B4 200, h ;
_VOLUME ro AN IBICARL pRlERT N 144
) CONTROL I | & ' N dl B CABLL
) I
)] h] J o5
¢ Lo
CONTROL PAMEL ] i I
oo
L]
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Radio Service Data Sheet 76

WELLS-GARDNER SERIES 062 AUTOMOTIVE SUPERHETERODYNE

(incorporating types ‘36, ‘37, ‘38 and ‘39 tubes; also AV.C)

Nutnerons mail-order houses sponsor this  unit are open so that readings are not made  ing eonuections of the installation have
; chassis muder their partienlar trade name : nnder  load conditions., heen complered—this ig extremely important,
I consequently, it is berter remembered iy To read the voltages ac the soekets the To adjust the antenna trimmer, tune in
its circnit connections than by the name [QITES pox. in moest eases, will have to n weak signal at the high frequency end
of the ehassis manufacturer, e removed from its mennting, In soue of the dial wirth the manual velume control

In the No, 062 Series autmmetive veceiver  instances, the eables, whieh may he atiached about three-quarters on,  On one emd of
the  following electrical values ave used ;10 the dash er ac other points, will have  the chassis hox is a small metal plate.  Ne-
Lezistar R, A-mex. ;. R20 7,000 ohms: to be removed,  The voltages can be rvemd  move the two serews holding  this plate.

1, 1 e, 4L 11E. L heme s 15, 1, at the sockets with a lang plug or with a Idiveetly under the hole in the chassis hox
om0 126, 1T, IS 2 mes 1L 1,000 paiv of lang, insulited test prods, is the antenni trimmer condenser serew,
olims : R10, 20000 ohims: RE1 15,000 oloos AT tubes must be ingerted and all units Adinst this up or dawn  antil maximum

K14, 300 ohis: R1%, 1,300 ohims. connected. ,\_ !1-l1:11 \\'1II‘|ﬂ'|-(-l' ll}u- contrel outrpuf is obtained.
voltages on VU, V3 amd V3, I signals nre Noixt, in some instanees, may be due fo

Condensers €1, CF, Ci equipped  with
trimaers, constitnte the tnning gang: 4
i the oscillator padding condenser : €5, CG.
Cro L trimmers ¢ €8, onti-mf. ot 02
mi. o G G 4o Cry, on2ani.; Cr2, -
CI8, 05-mr.: €13, C16. O.1-mr, ;. C17, -

reccived. grotnul the antem aud remove weik pickup caused by a poor antenna. ‘he
Vd oo take the other readings, action of the automatic volue control, due

The diode  current  establishes a  drop to the low pickup, catses the set to opernte
acrosg a4 resistor nerwork @ this potential at maximum sengitivity. thereby increasing
sed ax an additional bias potential on noixy reception. diue bhoth to external pickup

Ots 1-mf, VIS and V3, giving AV action. and internal conditions.
‘ - . . The full control potential is applied to Noizy operation ix also caused in some
Operating potentials are as follows: Fila- VILotwo-thicds 1o V3 and one-thivd to V&, fnstances by lovse parts in the car hody

ment potential, all tubes, 6 veolts,  Plate 3¢ (e wignal inerne
potential, V1,
V4. zero:

sex  jn intensity,  the or frame. These loose parts rubbing ta-
177 volts: V201730 volis; applied control potentinl is inereased, thus wsether  affeer the  wronnding  and  ciuse
VO, 34 volle: Vi 1589 votbrs, giving uniform ontput as =ei by the manual noisex, due to the rubhing or wiping action,
Scerveen-grid  potenrial, VI, Vi, 80 volts: volume control.  ‘The manual volume con- Tightening up the frame and body at all
V296 volts: Vi, zera: V5, 07 volrs: Vi, ) varjes the diode ALY potential applied  points and, in some eages, the use of copper
165 volts.  Control-zrid potential, V1o Vi, g vy jumpers. will eliminate noise of thiz nature,
Sovelts: V20T (depending apon ddial  set- The tone control is mounted on the dy- Loose lamps or wiring arc algo o common
Hng) 5 V4, zero: VS, 6 velis: V6, 155 namic  reproducer.  which derives its tield  cause of noixy operation,
volts,  Tlate cnrrent. normal, V1, V30 38 euuply from the storage hattery in the « Compensate for the increased battery drain
ma.: V20 0%ma. (depending upen  dial Aerinls are  pref 1 in the following  oecasioned by the radio set. by inereasing
Vb ozere: VO, L2 ma,: V6, 10 erder: Roof antenna @ tape antenna on roof the eharging rate of the ear generifor.
mat. All bias voltages must be read from (Thix is not very effective where a grounded After o week of ear operation. check the

cathode 1o ground, chicken-wire mesh remaing inside the roof) :  condition of the battery and re-adjust the
Do not elhieek the A7 and “R7 potentials plate aptenna (strong underncath the run- ellarzing rate accordingly.

at the multi-point gocket on the calide hend, ning  board) ¢ nnder-car antenna (A wire I'wo Tuses pre used on this receiver. The
as the pilat light mny be burned out when fastenssd from the right side of the rear 10 A, A" fuse is located on the multi-
the switeh ix turned off.  (This is due to  axie to the lowest point wder the metor, point socket: the 1/R8-A, “IR fuse, inside
the high indnetanee «f the speaker fiekd, rthen baick to the left rear axle, forming a the econtrel unit.  The pilot lamp is a
whieh will inerease the voliage at the break vV, At the vertex of the V ois a spring standard 6 volt No, 40 unit,

of the cirewit.)  Also, when the eable head to take up the slack, The lead-in is brought I'oor operation may he due to moisture,
and mulri-point socket gre taken off, the np from the verrex end.) | from env-wathings or storms, seceping into
connections hetween the chaszis and power Do not turn the set on until all the wir-  ntdesired plages.

DIODE DET. 2 AF1 PENTODE AF2
. ] 38
RI2
’e
v6 -
-~ X
R13 X1 X2 |
>
-
ch
>
-
7
______________________ SHIELD
ELIMINATOR '/e»AMD. =
BATTERY FUSE
i a4
- 180V,
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RADIO-CRAFT KINKS

Practical Hints From Experimenters’ Private Laboratories

Prize Award

SELF-VULCANIZED RUBBER IN
RADIO WORK

By 6. L. Garvin
N Fig. 1 are illustrated several ways in
whieh the experimenter may use self-
vuleanizing, tire-repair rubber in his radio
work.

A twenty-five cent can contains snfficient
material to make about 84 sq. ins. of
ruhber.

Out of this I am able to make rubber
“spaghetti.” rubber grommets, test-prod
and pliers insulation, and insulating plates
of any size.

Glue is not used—the secret lies in
tightly pinching the surfaces together with
pliers, then cutting along the seam with
scissors to make a neat-appearing joh.
This rubber juncture cannot be separated
—the rubber will tear elsewheve first.

REMOTE-RADIO OPERATION
By W. B. Matthews

N Fig. 2 are shown the circuits of a sys-

tem which I have set up between my
laboratory and my regular household set
whiell is located in another part of the
building. The eireuit was first designed
in order that T might make use of the
rather powerful A.F. amplifier with which
the set is equipped without either moving
the set to the lab., or impairing its value
for ordinary use.

By plugging the output of a short-wave
tuner, phonograph pickup. microphone
transfornier, or any other A.F. source into
jack A, it may be fed into the detector or
A.F. stage of the set. The jack contacts
close the cireuit from the battery, operat-
ing the relay (Rel. 1) which opens the
last R.F. secondary winding and applies
the input to the grid of the detector. In
this way, short-wave programs may bhe
picked up in the lab. and be heard from
the regular set speaker. Ii a plug is in-
serted into jack B. the relay (Rel. 2) is
operated and the output of the set
switehed back to the lab. to a speaker
connected to the plug in jack B. If the
plug is removed from jack A the armature
of relay (Rel. 1) falls back and the regu-
lar broadeast program may be heard from
the speaker in the lab. The set can be
turned on or off by operating the swiltch
S8 which eontrols the power-control relay.

The jacks and the control switch are
mounted in a panel along with other jacks
and equipment located in the lab. The
relays (Rel. 1 and Rel. 2) are mounted
in a small box located immediirtely back
of the chassis in the radio cabinet, as is
the power control relay.
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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
Craft” and their decisions are final.
used manuscripts are returned.

Follow these simple rules: Write, or
preferably type, on one side of the shect.
giving a clear description of the best radio
“'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
Dcpartment, ¢-0 ‘“"Radio-Craft,”” 98 Park
Place. New York City.

“Radio-
No un-

For the connection between the two lo-
cations, | use a small cable, but on a long
run it may he necessary to use a separate
pair for the output of the set in order to
prevent capacity feedback into the input
pair. Also, it is necessary to keep the
capacity between the two sides of the out-
put pair to as low a figure as possible to
prevent distortion.

Now for a few notes about the appa-
ratus. All three of the relays must he
wound to suit the voltage of the bhattery
supply. If thev are properly designed
their current cousumption ean be kept
quite low. For the power-control relav, 1
rewonnd an old automobile generator rve-
lav which I found had large enough con-
tacts to carry the set load. These contacts
are connected directly across the regular
set switeh. For Rel. 1 and Rel. 2 any
relays with suitable contact arrangements
will do. The contacts of Rel. 1, which
are normally closcd. are cut into the de-
tector control-grid circuit. Care must be
taken to make sure that the input is cut
into the grounded end of the R.F. second-
ary circuit so that the receiver's tuned
circuits will not be thrown out of balance.
Slightly different arrangements may be
necessary for different sets at this point,
or it may bhe wired so as to apply the in-
it to the first A.F. stage. In any case,
it is eonnected the same as a phonograph
pickup would be. Any type jacks with an
extra pair of contacts may be used as
shown in the diagram.

Many interesting uses of this or similar
arrangenents will suggest themnselves to
the experimenter,

RADIO-CRAFT
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TEST PRODS METAL) PLIER MANOLES
soLoeR r
1 — 1
RUBBER
LARGE NEEDLE )
~emesm=| LAY >
AFTER COVERING GROMMETS ?:;"'E,SECN
-D- > B = |
Fig. 1
Here's real efficient insulation.

OET. CIRCUIT

—0

L]

SPEAKER 5
o P —
D I ——

TN T 1uo)s]
B e g RELAY. 3 s I I "~

Fig, 2

You can make extra money with this idea,

REMOVE SUPPORTS AND INNER ELEMENTS

e

SHIELD GROUNDED
THROUGH NON-
MAGNETIC CORE,
~-A- MAY BE
GROUNDED
DIRECTLY

-Bi=

CUT HERE

SHIELD NOTCHED
TO ADMIT

SOLDERING LUGS
ON EITHER

SI0E  ° E——)

Fig. 3
Shielding R.F. coils—an important thing.

SHIELDING FOR SMALL COILS
By Wm. R. Thames
HE writer has successfully used screen-

grids from old ’22 and ’32 tubes as
shield cans for small R.F. choke coils.
Perhaps this idea will interest some of
the readers of Ranio-Crarr.

The details of this arrangewment are il-
lustrated in Fig. 3, at A and B.
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The Bulletin Board for

"THE RADIO 'TREASURE' FINDER"

Editor. Rapio-CRarT:

In the June issue of Ramo-Crarr, on pg.
716, you give the construction details con-
cerning a “treasure” finder. 1 had one
built just the way the article specitied,
using the parts that were supposed to he
used, but the resulting machine will only
work a little hit. It seems to me that it is
too short-wave. 1In other words, it will
work only when it is setting on metal—
it had to he setting right on the metal.

What could he the matter with it? I
sure would like to get it working as I have
spent quite a lot of money on it. If there
is anvthing you can give me light on I
sure would appreciate it.

R. L. RinnLE,
The Kiva,
Santa Rosa, N, M.

(Below is the comment of the author,
Mr. Clyde J. Fitch. Note that a slight
change in the wiring is necessary to ob-
tain satistactory results trom this practi-
cal metal locator; this ¢ircuit modification
is illustrated in these columns.—7echnical
Editor.))

CONCERNING WHICH MR. FITCH
REPLIES —

Editor, Ranio-Crart:
The treasure finder described in the
June 1932 issue of Ramo-Crarr has

aroused so0 much interest that the editors
have literally been swamped with in-
quiries-—and te answer these in a group—
this means has been taken so that others,
who may be interested, will not be con-
fronted with the same difficulties.

It is unfortunate that almost all who
have built the apparatus are disappointed
with the results (the letter of Mr. It. L.
Riddle is a good example). In

IMPORTANT NOTICE

In the interest of those readers who do not
like to mutilate this magazine, we have asked
our advertisers not to place coupens 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
te 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 lc whereas a letter now
costs dc.

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 vou.

Mail your card today!l Show the advertisers
that you appreciate their cooperation and
thoughtfulness.

to pass through the headset. Under this
condition the receiver would not work as
well as it should. The eorrected diugram
published hervewith wmust be followed in
building the insirument.

The apparatus as huilt by the writer
was tested by placing a piece of metal
about one foot squire near the receiver
loop, and while a perfect balance of zero
sound could not he obtained by adjusting
the angle of the loops, the presence of the
metal counld be delected by means of a
change in ihe quality of the sound. (There

Our Experimental Readers

is. of course, a change in volume, nt it is
very slight and the ear is not very sensi-
tive to slight ehanges in volume.) The
metal sheet could be detected at a distance

of four tfeet from the receiver loop; a
typewriter was detected at a distance of
Six feet,

Some who have used similar apparatus
state that it works better outdoors during
rainy weather. The reason for this is not
definitely known. Perhaps the buried ob-
jects, having better electrical contact with
moist earth, produce a greater etfect. In
one case that came to our notice a couple
of swords were unearthed; they were
ahout four feet below the surface.

One vriter states that he could get a
good balance of zero sound indoors, but
could get no zero balance ouidoors. Per-
haps hody capacity between his head and
the earphones unbalanced the apparatus
when his feet were in contact with the
ground. Wearing rubbers should prevent
this if this is the cause of the trouble.

Check «!! potentials with an aecurate,
high-resistance voltmeter. Make certain
that grid-lenk resistors R1 in Fig. 1 and
R in Fig. 4 have the eorrect values. Try
several tubes in their respective positions;
this admonition holds true particularly for
V1 in Fig. 1-——and (o nearly the same de-
gree, V3 in the same figure, Tryv revers-
ing the connections to the primary of the
R.F. transformer, R.F.T., in Fig. 1. Test
all of the condensers for short-cirecuit;
also, if possible, check them for their
ruted capacities—or, at least, for open-
circuit. Note that unless resistor R in
Fig. 4 has the correct value it will not
be possible to obtain a satisfactory audio
modulation note from the transmitter; in
fact, it mayv not he possible to obtain any
audible modulation of this section of the

metal-locator.

many instances we helieve this

CruyoE J. FiTcn.

is due to the fact that an error

TUBE BASE COIL AND

S0C KEY 4 PRONG Rt

¢

was made in reproducing the RET 139 AFT, 33

diagram of the recciver (Fig. 1 \’ G MORE TUBES? ()

on page 749) and therefore e Editor. Ramo-CRAFT:

are puhlishing the corrected c’3 As one who has leen inter-
diagram  hercwith. We were ested in radio for many vears
not aware of this error until L Lv3 (I was one of the subsecribers
quite vecently and were at a ( [ L ey to the splendid magazine “Ama-
loss to know why so many é T L pR— teur Work” at the time it

could not get the apparatus to
worlk.

In the original diagram, the
plate supply for tubes V1 and
V2 was taken from the plate
terminal of V3, instead of the

passed and recall that your own

e
[ [
2
,?‘ =
(&

BREAK

CONNECT THIS “Modern Electries” was sent to

ry/ LEAD subscribers to the first-named

publication by way of complet-

& o 3 3 r ing the periods for which they
CAdT ‘B= B4 PHONES had paid their respective sul-

Dlus “B” lead; this eaused the

plate current of all three tubes

RADIO-CRAFT for

OCTOBER,

scriptions to “Amateur Work”),

“Treasure' Finder circuit correction. (continued on page 238)
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41" @ G anyone. The ulti-
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s . ® on y on . mute test of an in-

?m & i 8 SW Sw/ = w  Strument is not al-
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é; ! ZE practical workability.

D 1> > The simplicity of a

;% ,'.;4 circuit, the ease with

Qr >a whieh it ean be built

m =)

X 1%} and used, the care
with which it must
be made are the fac-
tors that should be

e, kept in mind when
ig. Tl o h
Front view of the very versatile short-wave tester. building any piece of
equipment.

@ For some unaccountable reason, short-wave quen?u’f l]_a v " 8

receivers do not seem to enjoy the same up-to- and “trick’ e€ircuits

date testing that is being given to broadcast
receivers. That this may be due. in part, to
lack of efficient test equipment seems to be a
generally accepted fact. To overcome some of
the difficulties involved in testing short-wave
apparatus, the author of this interesting article
has designed and built the portable testing lab-
oratory described in this article.

This device consists of a vacuum-tube volt-
meter; a short-wave oscillator, which may be
made to include the broadcast band by the addi-
tion of the proper coils; an audio oscillator.
which may also modulate the R.F. oscillator if
so desired; continuity tester; capacity tester;
and may also be used for the measurement of
inductance. Aside from the above, the instru-
ment may also be used for an ohmmeter; as an
external voltmeter (either AC. or D.C.) and
as a D.C. milliammeter.

The entire unit may be built in a box 9%
x 103 x 3% inches.

OMEHOW, to a large number of
people, the idea of anything con-
nected with the word “laboratory”
immediately suggests expensive and
delicate apparatus which is far beyond
their financial and technical means. There

is no basis for this state of mind. Good
1 [Ty g .
Cﬁbf(E I K7 ﬁ—- s
A —2 T
2 e faatsielizllalla]l 4 %
- 2 WL
- YRR

13
50 TURNS,; LAYER wouND, EACH SECTION
" A.F. TRANSEORMER AS A.F CHOKE

3 [
T0 3Y3 TO R.F. CHOKE
OHM > B
SHUNT TO MODULATOL
c9 | i
2omE =
L@"A.F. ouTPUT

Fig. 2
At A, details of the choke; at B, method of
connecting T1.
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can never equal good workmanship and
proven design., The rest laboratory to be
described in this issue was built to these
ideals, It will perform equally as well
for anyone, so long as care is taken in
construction and adherence to the values
given. This unit, Figs. A and B, was
built specifically for one of the smaller
manufacturers by whom it has been used
both in the shop and in the field.

The Variable R.F. Oscillator

Keeping in mind that the oscillator
must be as simple and trouhle proof as
possible, the features emphasized in the
design were:

(1) One coil in the oscillator cirecuit,
This would automatically eliminate
bothersome feed-hack arrangements and
simplify the wiring;

(2) The circuit must be absolutely de-
pendable and must oscillate easily, since
the maximum available “B" supply is but
45 volts;

(3) Since the oscillator is to be cali-
brated, the frequency should be spread
over the entire dial, as the error in cali-
brating and reading is less.

The circuit that was finally adopted is
a modification of the Colpitt circuit shown
in Fig. 1. The stability of this circuit
depends upon both the value of the grid-
leak R1, and more particularly on the
size of the R.F. choke, RF.C. It was
found that with valies of R1 varying
from 5,000 to 100,000 ohms, the circuit
oscillated sharply, but only at certain
points. Using a 10.000-ohm leak, the os-
cillations centered about 4,000 ke.; a 100,-
000-ohm leak brought the circuit oscilla-

RAD!O-CRAFT
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PORTABLE
LABORATORY

tions down to 2,500 ke.;: but the tube re-
fused to oscillate above 5,000 ke. A final
value of 2 megohms was selected as giving
the best output for the different fre-
quenctes,

The same trouble was encountered in
the selection of an R.F. choke. While a
choke may seem to be excellent at one
frequency, it may Dbe very poor at an
other because of either too large a dis-
tributed capacity or, if this is not an
objectionable feature, too litle inductance.
It was necessary to make a choke having
high enough inductance at the lowest
working frequency and negligible dis-
tributed capacity at the highest frequency.
The final choke was a nine section layer-
wound affair having very low distributed
capacity and an inductance of 30 milli-
henries. This is illustrated in Fig. 2A.

The “band spread” effect was accom-
plished by having a fixed 60 mmf. con-
denser, C1, in parallel with the variable
50 mmf. condenser C2. This arrangement
necessitates the use of more plug-in coils
than are usually needed to cover the de-
sired frequency band. However, the ad-
vauntage of this method of tuning fully
compensates for the lahor involved in
winding the coils. The economy of the
circuit is shown by the fact that not more
than ¢ ma. is drawn by the plate of the
tube at any frequency.

Modulation of the oscillator is accom-
plished by supplying a pulsating voltage
to the plate of the R.F. oscillator tube
V1. The plate lead of the R.F. oscillator
connects to a tap on the A.F. choke. A.F.
1, in which is present the A.F. current
due to the A.F. oscillations generated by
the modulator tube V2. The osciliator
plate voltage is then modulated by the
A.F. voltage drop across the portion “a’
of AF.1. and hence the R.F. output is
modulated.

The output of the oscillator
through L1, C3 and R2 which form a
“dummy” antenna. The output is coupled
directly to the receiver under test. Values
for L1 and L2 are given in Table 1.

is taken

The A.F. Oscillator

There is nothing difficult in the build-
ing of an oscillator to generate audio
frequencies. The requirements are an
AF. transformer, a socket, a few con-
densers, a grid leak, and an A.F. choke.
The transformer T1 has a turns ratio
of 3:1; the primary is connected to the
grid aud filament of the tube. The sec-
ondary corresponds to the usual *“tickler

for OCTOBER, 1932


www.americanradiohistory.com

SHORT-WAVE

By H. HARRISON

coil” which provides the feed back from
the plate to the grid. The precaution
here is to reverse the secondary leads if
the tube does not oscillate.

The chosen frequencies of 400 and 2,500
cyeles are obtained by switehing either
to a .02- or .005-mf. condenser respectively,
by throwing SW1 to position 1 or 2. The
A.F. output may be secured separately by
connecting leads to the terminals marked
“AF. output.” The common coupling
choke A.F.1 may be the secondary of a
standard input push-pull transformer, or

ing the amplifier. that
is, s0 there is mno
alternating signal,
adjust the plate-cur-
rent reading (AMAZ2)
to the smallest read-
able value. This ad-
justment is made by
varying the potenti-
ometer R3. Note the
plate-current reading
and the grid-voltage
reading on the meter
(MA1) across the po-

C4 R2 Rl 'C3
o

a 6:1 AF. transformer with the primary : -
. = i i = $ PER OXIDE
and secondary windings connected in lentiometer. Now CORPEET""OE'R
series. The connection should then be Sfart the amplifier so
as shown in Fig. 2B, Switeh S§W2 con- that there is alter- Fig. B
trols the A.F. into the R.F. oscillator. nating voltage across e
the output winding.
. . . No. of ¢ Fo. of ¢ Wire o
Vacuum Tube Voltmeter The plate current meter reading is N S/ P A i
. changed. Keeping the signal voltage on.
The vacuum-tube voltmeter used in the | ) P g 3 . - > 1,600 2,650 o ty 26
L . o i adjust the potentiometer until the origi-
unit is simple to ¢nerate. The input ter- ) . . 2,640 3,250 20 18 29
fmals milst bé cofinedteg Nisougl &) cof nal plate current reading is obtained:
minais 1 nn i a - . 3,2 4,160 2
tiuu‘ous current - carrying cireuit ‘\\hich iehil “ijel \EGU) WENISEE JSNQucRcS, Yo - i ; "
5 -carry ¢ : . . .
) e B — original grid voltage reading from the 4,180 6,380 it ¢ 2¢
may be either a resistor or coil in parallel T ) ; . ; . )
. . z . . new reading. Their difference is approxi- 5,330 6,4 1 s %
with the input terminals, If there is no :
2 . R . i mately equal to the peak input voliage. 8,450 7,180 i 1 28
sueh input c¢ircuit, the input terminals e . . .
) Divide this reading by 1.41 or multiply 7,130 8,200 s " 2a
should be connected to a resistor of 1. : . -
. by .707 to obtain the R.M.8. (or effective) $.200 10,000 -
niegohm. The plate milliammeter should value. During the test. SW2 must be . . 0 1
ialso be properly adjusted before applying close(i ' 10,000 11,000 LS (] 20
the input voltage to be measured. To i ) 11,800 12,000 1 . 20
make these measurements, it is necessary The desired range of voltage measure- 12,800 13,450 . . e
to connect the terminals under test (as- MeNts may be obtained by selecting the 18,430 14,820 i . 2
sunie it to be from the output winding propers tap on switch SW4.  Multipliers ey T B = v = ) —
2 ' . - I ke
of a transformer) to the input terminals R4, 15, R6, and RT have values of 1,000, . = S— T ]
v e - » 1s [} dlamrtery - are S
of the V. T. volitmeter. Without operat- {(Continued on page 248) o |
3/8 %0 1/6 tneli. See taxt for further details.
R.F. OSCILLATOR A F. MODULATOR vACUUM-TUBE VDLTMETER
Ne 1 No2
C - - .
0601w _.&"R.r omnuvz? TRANSEORMER 3:1 . |r ‘o—
€8 .005-MF 30 €10
R2 500u~15._.3; Ly . " 2 : - |- 1MF
- e = TYYY s g R —J'J' I IR @ 1,000 OHM3 .
’ TR | RS 5
e S — WML L (3
€2 .00005-MF. . L2 y wour ™4 | 7 HE13E 5000 omrs A G
C1 . 00006~ MF, i"l“:: ]’ ’i_— SHIELS . 5w4 v sm;m'
. . e , s (6 .002-MF . " xoooo o»ms o-
€4 .0001-mF  wim 0 Sw.l 1153:'\' i A
zoooooms o .
R20 @_] R21
_ Jf2e L [ nets — o
— VWA OHMS
WESTON l NOZ6
BI-POLAR SWITCH Ne 25 Ne.24 I p— O N2Z3 +22%v
[‘rruppso coiL £ ( Wi e T (% = Ak Ya
L ]
+45¢ 7 1 LN ) ==
NS 6 - —Laah m — N 3 m— J 1 e 18@-- ~ fE Ne, 27
V& b NO 16 N2I17 N Y L |
® 93_?0":,.?”“ L@ o—I | 0-100 EE(.‘;;S _, 4‘ 0-1.MA R8 10,000 OMMS i ] (6ND)
.z MF A F.OUTPUT EXTDESNAL b MA 2 Oums / e MW N2 19, +10Y
Ris IR Rz cvmment 0-10 3 RS9 100,000 0MMS  no 20 4100V | ExTERNAL
300.000% 75,000 6500 looo TEST 1 oma g RI6 —AMAMAA % o.C
OMMS T OMMS OHMS T OHMS Ve [l—_l 1 R10 500 000 OHMS | vou TAGE
e 12\; v X NG N B s [ E Ve N221, +500v.| TEST
750V, 150V (3 15V, 5v + o— : COPPER-OXIDE R25 1,000,000 O4MS 6 22 4+ igp0Vv!
i _EXTERNAL 4.0 VOLTAGE MEASUREMENTS RECTIFIER AL e - J J
Fig. 1
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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 meaning: use only one side of the paper.

List each question.

Those questions which are found to represent the greatest general

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

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

Inquiries can be answered by mail only when accompanied by

25 cents (stamps) for each separate question.

interest will be published here. to the extent that space permits. Other inquiries should be marked *“For Publication,”™ to avoid
At least five weeks must elapse between the receipt of a question misunderstanding.
— —
SOUND_CONTROLLED RELAY should inerease to abont 5 ma, when thee micro menters whoe may ey one this eivenit arrange-

(172 Mre. 1. Youne. Allenrown, JI'a,

(Q. 1) Please print the schiematic civenit
of an amplifier system suitable for eperatring
n relay by whistling or hand elappine,

(A 1) Iy courtesy of Good News we 1e-
produee in Fig, Q. 170 a schematic cirenit of
this nature.

The following parts were specitied in the
original layout

plione i8 connected into eivenit and actuated.

lelay No. 1 is adjusted to close ar abour 2
mi.: Noo 2 at wbout 4 wma. The lacter vaine
is obtained by varying the contral-crid bins of
the Becond tube until the plate current is 2
ma.: then 4 ma, After adjustment at the
first and then second valuex, reduce the plare
cureent (o 1 ma.

An arrangement of this
light an illominared sign at

nartare, which  will
A whistle, and put

ment.
"MOBILE P. A. SYSTEM™
{1763 Mr. 1i. Costabile, Chicago, 111,
(3. 1.)  In the August issue of 1Rap10-CraFT

ix deseribed an
tem  amplitier

feedine a puir of
conpled civenir arrangement

fntevesting public address sys-
onsistinzg of a type 24 tube
Vs in push-pnll: a direet-
is u=ed,

One single-button micrephone @ it out ar the clap of llilll'lﬁ. is a4 ol money- 1Meaxe furnish the following data regarding
One microphone bntiery (two larve-size Nash- maker as o novelry attracrion. components of thiz amplitier: Haring of power
lizht cells) : transformer:  type of  resistors  used,  and;
One microphone transformer with o ratio of method of conuecting more than one  repro-
G0 to 1. approx. 7-PRONG TUBE SOCKETS dueer inta the eivenit.
QIle ALF. transformer. ratio 1 ro 1. approx.: (174)  Mrs. Lo G. Jenzen, Weelmwken. X, T, [ A 'I"Ilo pawer lr:ln.\'l'.nrmer used in this
g h”‘“‘ sockets (two (ype UY and one rype (. 1) Is there an  approved consrruction |10\\'P_|'!'III, _l”:‘-'h‘“(l(‘]“'.“ publie address Fyredn
UXo . ) . desizn for luses and sockets designed for 7o amplifier Qs pated at 200 wart=: the high-
Oue power rranstormer having a GO0 velt L ne (ybes volitge secondary delivers 750 volts each side
seeondlary. (’l'!-l.l'(‘l'-l:inlll(‘(l‘ one 2.5 volt wind- (ALY Iu Fig 174 arve ilustrated the 90 the center-tap.  Note the use ol separate
- Do aml eue 5 volt winding: Jarse and socker desizns approved by the Radie  Windings far each of the tlnments  (this s
’l‘\\'o sSnap su‘ln'hf“s: . Manufacturers Associntion,  The original illus- '"".‘-t SATY L0 OIII‘-III eovrect biag potentialsy,
I'wo ('omluu:m's z mf. 400 V. D.C.: Fration  was  made  available by courtesy of Fhe two @ 125-mes. amd  the two 0.]-.1114(-3.
One choke, 30 hy., 40 ma. ratinz: . Ilygrade Svivania Corp. resistors are rted gt 1oownte: the remaining
Oue potentiometer, 1D ohims=, 40 ma, rating; resisror unirs are ated at TH watts (in order
One potentiomerer. 1,000 oluns, 40 wn, ating., o to necurately maintaln correct values under
One resistor, H.000 ohms, 20 wirt vating load)
One resistor. 4 wati=, 1500 ohns: MODERNIZING THE FLEWELLING Additional veprodueers will vequire the use
One resistor, « watts, 1000 ohms SIMPLIFIED SUPER-REGENERATOR of individual entpur transformers.
(e resistor. 4 watts, 200 ohms: - -
One resistor. center-tapped. ) ohms : {1750 Mre, John Smith, Chillicothe, Ohio.
Two Western Eleerrie. Type B-26 holdins re- (1. 1) Wit would he the eircuit arrange-
lays. (G. LI, Type CL-2810-12450) ¢ ment for the old Flowelling implilied™ supey HYGRADE
Oue G. II. Master Relay, type CF-2030-1080- roweneralive receiver as redesivned to use rhe SYLVANIA
¢ - - A newer rypes of tubeg— -for ingtanee, the sereen MEDIUM
= d R = i ? [ S £ -]
Three Ladiotrons (two type 27 one type gl il
80}, (A1) We have uet had any mractieal ex- BASE
The relays are so adjusted that a low in- perience with his interesting civenit woditied
rensiry of sonmd will enuse one velay to acr in the manner sug However, we  e-
This in turn canses g power switch to €lo: produce in Fig. .1 the schematie circuit
The secoid =engitive reluy breaks the cnr proposed by Mr.o Ricard West, writing in 2 S1PIRS
throuzh the interloeking power switeh il recent igsne of the medio section of the New 125"
opens the 110 Y., A.C. cireuir, York Swun. +.003"
. - -
Adjust the slider on the 10.000 ohin resister A standard S-civenit tuner. 1. is nsed.  The i) °°- OtA
until the drop across the 5,000 alan resisior most inmpormnt portinn of the eciveuit is 1l 5,1
is mbont 155 volts, then adinst the slider of gril leak, the value of which must he varied .855" 1
the 1MW ohm potentiometer to obtain a hias mmil  satigfretory  operation i8 secuved wilh DI r
potentinl within 4.3 to 22 volis on 1he control-  the partienlnr tube sed. Nore 1thnt the .0nG- | ]
grid of the second-stage 27, Make provision mf. fixed condenszer must be of mica-inzulition ¥ / & 2 PINS
for rending the plate current of either tube rype, Coupling  transformer 'I' munst have a o2 _‘:lgg:_
during adjustments.  \With the microphone ont  very high-impedance primary.  Position 1 of Boggc’;':w Jar 0. DIA
of rhe circuit. the plate enrrent of the first Sw. is the usual conneetion ; position 2, snper- -
27 should be abont H mn.: the secowd then reseneration.
shuoald read about 1. ma.  The Intter value We will be interested to hear from experi- Fig. Q-174. An approved 7-prong socket design.
Tl T2 ‘27
I Y 51’0,10MEGS,
GﬂgUND TO “ , . 826 L
IF METAL CASE i ELAYneL
SW.2 1S UsED = ‘li ‘ Lo 5
x, 3 v2 . .
M'l'llll —T % X 82622 4 -—
> RELAY NE.
By x : 2
1000 Owmg 1~ OHMS
o 1500 oums 38 [+i3s
DHM! + v
u‘ [‘\.'. ‘AACA AAMAAAL HOUCIN S, L
VAWAPAAMVV RELAY o
b 10,000 TO
3 auMS. HEAD-
Sw.1 ® Dn(;);es
Xy Y TO LIGHT AMDLI-
F = ® ) FIER
s- " MASTER B+ My
- -
% ‘A‘I%“' RELAY - @ 4570 ,ﬁ,c
J X = 135 v
60 CYCLES T84 B2V A B8V
Fig. Q-173. Schematic circuit of a power-control circuit operated by audio sounds. Fig. Q-175. Flewelling *super-regenerative.’”
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SERVICING NEW RECEIVERS

By FLOYD

inerease his income, the active

radioman must keep himself  equipped to
render better service to more customers.  The
rmdioman  who fully appreciates this  funda-
mental factor of profitable radie servicing is
interested in  testing  equipment  whieh  will
assure less time-perv-job for service which s
bhetter than the service reuderved by his com-
pretitors,

Statisties reeently compiled by

N order to

Eanio-Ci

indiestie that only abour 9 of the owners
of manufactnred radio tnbe socket testers arg
equipped  with manufactured ogeillators, and

it is probable that most of the oxcillators in-
cluded in this 9% do not provide the neeessary
frequeneies for all thie newer superheteradyne
radios. 1t may, then, be conservatively con-
clugded that ner more than 9% of the owners
of radio analyzers are equipped for performing
hetter serviee with less  time-per-job. Thos
of the 99 elassificarion ought 10 complain less
aboul cut-rate competition and et the |-uhlu
know of their better facilitier for rendering
bhetter service.

Many radiomen righifully consiiller themselves
ax professional men, but professional pride or
ethies shonld not prevent their regorting t
ather than very modese advertising,  For i
stance, chiropractie docrors helieve in advertis
ing their training and elinical facilities, and
why shonld “radio doctors’ he less modest? 1x
there anything wrong with n radioman’s adver-
rising that his ix the ouly leeal service esial
lishment equipperd for meter adjustments of all
types of superheteradyne radios when hig cent
rate enmpetitors are not so equipped ?

]

The Supreme 56 Analyzer
The newer types of radies wilh 1L

pen-
todes. class A and elas=z I3 awmplifieation. mutinge
cirenits, ete., will introduce service complica-
tions which ake it necessavy that radiomen
keep up with the rapid developments of the
new radie iechnigne. and keep his eguipmen
up-to-date.  In adding to his equipmen!, he
must he interested in the equipment whieh is
desizned with the least likelihowd of obsol

cence.  he manufacturers of test equipment
are endeavering  to  desigzn apparatus which
will not become ohsolete in a ghort time, Mast
of the obhsalescence is due 1o rlie limitarions
imposedl by the =wirehing arrangemenis eni-
ploved. Furthermore. the moving paris  of
complleated  switehes  constiture a5 possible

source of trouble.
The SKupreme Medel 58 is an example of an
analyzer which eliminates these disndvantiges

by echminating the use of rotary and  push
Lutton swirches for eonnecting  the meter to
the various eciveuit®,  Faeh range «f the meter.
and each extended radio cirenit has it own
set of insulated terminalg, and any  degired
connection «an be conveniently made by menns
of the test leads provided with the analyzer,
The cathade ciremit. the tilament cirenit, the
top eathode connection of the new pin Wun-

dertich  tube. «ar any other N"qlllll'd circuit
may bhe taken as the reference e¢ircuit for
voliage measurements.

In the nsual analyzer with
switehing  areangements, o
provides the possibility of anly two reference
cirenits: that is, eathode and nezative dliment
IHeretafore, analyzers have |nmin]n-(l means for
connecting o self-contained 4.5-volt hattery jnto

it complieated
twa-way  switch

the (1) contral prid and (2% the normal jerid
eircuits for tube testing, The larest 6-pin and
T-pin mbes have  introdoeed  complications
which may require hattery connections into

* Chief I

sineer, Supreme Instruments Corp.

RADIO-CRAFT for

OCTOBER,

FAUSETT~

any one of live tulie cirenits for tube tests. In
the Model B6. the battery may be connected
into siny one of the six grid and plate cireuits.

Although the Suprenie Models 70 and 60
pscillntors were desizned before superhetero-
dyne radios beeame the rule vather than an
exception, there las not been a single super-
heterodyne desizned with an intermediate fre-
quency which eannot be accommodated hy tho
orizinal Nupreme woseillators which  pioneered
the harmenic principle of commercial nmull:um
tuning.

Sinee many radiowen already have hundreds
of dollars invested in testing equipment. they
are anxionx to have saeh eguipment ve-con-
structed o meet the testing  requirements of
the new G-pin and T-pin tubex awd  eirenirs,
vrrangements are being made for such remodel-
ing of older Supreme produets.  In addition,
new  ohmmeters,  volt-olimmeters.  resistance
decnde hoxes, eapaeitor leakaze testers, and
meterless  (nbe  checkers are biing added to
the Kupreme  line. 1t iz believed that the
materless  tube checker will mect a lonz-foli
need for a tube checker which can he operated
in eoninnetion with the meters of any  good
nalyzer, This meterless tube  checker  will
incorporate the cathode-henter leakame texe and
the capncitor leakage test of the ANN-1 Diag-
nometer, but will e available af a cost much
tess than that of tube cheekers of comparable
quality.

Resittance Measurements

The analyges of radio receivers by resisrance
measnrements  will,  undoubtedly,  be  recom-
mended in future radio serviee munuals. mud
the Supreme products arve designed to utilize
all of the advantages of these methods ag well
as affording the usnal potential and current
medsnrements during analyses,  For serviee on

radio receivers on whieh resistance data i not
published, a decade registnnee box hax been
designed at a low cost,  Thiz nnit can be
connectd eross an open resistor in oo recefver

and adingted for corvvect potentind amd current
values. when the adjustment of the deeade hox
will  indicate  the  proper resistanee valu
whielh should be permanently  connected in
place of the defeclive resistor,  Terminals are
provided for measuring the potentianl across
the decade resistors, so that rhe power requice-
mentg of a reguired rvegixtor ean he detevmined
as well as the olimic value,  This box covers
the entire range of resistanee values fonnd in
commercial radies. 11 is ebvious that, with
rhe  proper fesring  apparatns resistanes
analyees will 2reatly simpl and expedite the
handllng of vadin gepvice inlw It ix almost
imposzible for new dio develapients to make
ohmmeters aml deciide hoxer ohsolete,

Many  radiomen who do not already have
woml testing unltx are interesred in obtaining
all of the essentinl equipmenrs in a single port
able unig, sueh as the VAN-1T Dingnomaeter with
its improvements for aecommadating rhe new
G-pin and T-pin tubes withent adapters,  All

of the testing funclions required in practical
radio serviring are ineorporated in this unit.
inchiding a  stabilized  oscillator  with 1007,
madulation for covering all intermediate and
broadeast frequencies, “The oscillator, analva

tube checker, and olunmeter funetions of the
Hagnameter are =eparated fe that it is pra

tically impo=gilide to harin any
inndvertent cannections

of its parts hy

The ohmmeter rmances extend to  H00.0n0
ohms with a seli-contained 4.5-volr bhatrer
and hicher ranges are available with external
power. “The Diagnometrer power unit
a D.C. potential of 250 voltx for leak

cle. Some users of the AAA-] I)m"nmm-lm
keep records of overall measurements made on

cach servieedd receiver ar sever:al teni fre.
queneies before mmd  after adinstments, and
these  reeords  become  valuable for making

comparizons hetween receivers,
algo enables the radioman o
percentage of improvement in

Thiz proceditre
determine the
sensitivity  add-

instments in daytime and whether or not a
reseiver has  suflicient sensitivity for distant
reception ac nizht.  1r iz believed that such

servicing praetices with the best of equipment
will eontinue 1o enable active radiomen ta makw
money  becanuse of better scrviee rendered 1o
more Cistomers.
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Supply A}I .
your Resistor
Needs

Comme 1o resistor headquariers no matter
what your problem., Test for veurself the
monev-making devices the International
Resistance Companv provides for Service
Men.

METALLIZED Resistors for Replacement

WIRE WOUND RESISTORS FOR
METER CONVERSION

KIit Ne. 1 contalnlng
Kit XNa
Gri L Kt

and Wire Woundl
Motor Suppressor Iit

20 1-\att Metallized Unlt
2 contablning 20 2-Wgtt Melalllzed linh
ol nl £ 10 assorted Metalllzed

113
for 1. 6 ahd 8-evlinder cars.

I R C Resistor Replacement Guide

—a loose-leuf mamual which gives full reslstor data
abouf any popular  receiver AR order for 20
Metalllzed unita or Kit No, 1 or No. 2, brlngs you
the Guide FREE.  Or it wmay be bought

ingly
fur 31

I R C Color Code Chart

In R M A colors

tells instantly the resistance value
of any resistor

KM A cotor cwded FREE

I RC Meter Conversion Charts

They show how to hwui

yuur owh  tesi
at  astonishingiy

equipinent
smalkl ecost.  ree fur

the askbng.

Make Your Own Set Analyzer

Keep yeur cquipment up o diate swith the new

tubes A complete Instruction fuliler on the Spray
berry Set Analyzer will be sent without cost.

Feel free to wrlte nus at any thne. Get on our service
list and have the new 1| R C service helps as soon as lisueil,

INTERNATIONAL RESISTANCE CO.
PHILADELPHIA, PA. TORONTO, ONT.

1R\C Wetalli

and Preeision Wire Wound

RESISTORS
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Write
Today
for
Information

on

This

AUTO-DIAL RADIO

Quality, tone, selectivity, and power

Sensational

AUTO

. -
T o RADIO
COMPLETE $39.20—includes set, remoie -mnlml,

suppiressor klt, tubes and dynamic speaker. et only

§13.65.  Drealers wanled. Write today

J-M-P MANUFACTURING CO.. INC,
3358 Fond du Lac Ave., Milwaukee, Wis,

Mpr. SERVICE MAN -

Newly Made

Thank You — Our advertisement in the

September issue brought us hundreds of re-

plies, and NOW hundreds of copies
of “GorLp SeEsL Radio Tube Sales
Plans for the Service Man” are on

the way. Step to GoLb Skal. Radio
Tubes and Profits!

The tubes you need—for receivers, trans-
mitters, public address or television are

made by GoLp SkAL.

Gorp SkaL Sales Engineers have devel-
oped a special “Selling Plan” for the

Service Man. It's yours in return for

Fully Guaranteed the coupon.

ang,ﬂs{frcl Life

Licensed by RCA
And Double Tested Mail Coupon TODAY'!

An Experienced Staff
.Standm‘_d_Spocr'ﬁcan'onf

Best of Materials Used
New and Modern Equipment

GOLD SEAL MFG. COMPANY I
5 Central Ave., East Newark, N. J.

Please send me by return mail Speci-
fications on GOLD SEAL Radio Tubes

Name

STEPS TO GOLD SEAL
RADIO TUBES L e )

234

Address

|

|

|

|

I and your "Sales Plan” for Service Men.
|

|

|

|

: Ciy State

QUASI-OPTICAL HOME
EXPERIMENTS
By JOHN B. BRENNAN, JR,

Down helow that end of the frequency spec-
trom where the short waves are 1o be found,
there is a band of frequencies so short in wave-

| length that they are elassed as either light or

heat waves and are mwore correetly termed quasi-
uptica! frequencies.

In consequencee of the present popularity of
experiments and invessigations into the realm
of television amd the transmission of intelli-
gence over short distances by extremely short
waves, muceh attention has been focused on the

| various and unexplored usages of special types

of rivdiv apparitus and egquipment sueh as photo-
clectrie cells, crater lamps, neon tubes. straight-
line freguency audieo amplifiers, photo-voltaice
and other forms of lighr-sensitive cells, para-
bolic  refleetors, sound-operated light modula-
tors atd rthe whele gataxy of new aud unheard
of equipment associated with this flield of
investigation,

To that dyed-in-the-weol and ever growing

| group of serious minded experimenters who

are fast becoming sated with the rehaszh of
present (day offerings in the line of rudio
reveiver desizng, any new field of endeavor
whirh showsx promise of providing an outlet for
their pent up energies is enyzerly embraced,

It i= with the idea in mind of providing
such an outlet through the ageney of planned
home experiments in the quasi-optical field that
this deparninent, from this issue of Itadio-
Crarr on, is offered for your serious con-
sideration,

Faeh month, in this space, one simple ex-
periment will be described and explained in
detail. se that those of you whe have the time,
equipment aud inclination may find ont for
yourselves the marvelous commercial possi-
bilitles in the quasi-optical field. The experi-
ments will use only apparatus which ean be
earily and cconomieally constructed on  the
kitchen table. As an example of what may be
xpected  the following tentative experiments,
to be slescribed completely in later issues of
this department are listed and partially de-
scribed,

CARDBOARD WITH PHOTO
VARLOUS SiZED VOLTAIC
HOLES

FLASHLIGHT

MILLIAMMETER

A simple experiment to demonstrate current
variations with light intensity.

(1) Various types of light-sensitive cells
and how 1hey work : a simple phoroetectrie cell
and  amplifier to demaonstrate itz ability to
change light variations inte variations of elee-
trieal current,

(2.) A typical photo-electrie cell amplifier
amd how to huild it.

(3.) The uses of various kinds of lenses fo
concentrate, mavnify or focus sources of light
on photoelectrie cells,

(4.) How light may he hent throuxh a
quartz tube¢ to actuate a photoelectrie cell.

(5.) VForms of lizht modulators : erater tules,
neon tubes, their uses,

{6.) Mechanical light modulators.

And so the list mizht go on almost @
definitely.  Sutliee ir to <ay that the main pur-
pose of this department will he to explunin.
deserihe and demonsgtrate only those experi-
menis whieh the home experimenter ean dupli-
cirte at a minimum of expense and Izhor, to the
end that his store of knowledge and exporicnce
in this partienlar field of radio may he en-
hanced.

As an example of what ean Le done, the
following rather simple experviment iz outlined,
The parts required for it are: a finshlizht, a
Photo-voltaie eell, a milliammeter (0 to 5 ma.)
and some hits of connecting wire. i

Connect the two terminals of the phote-
voltaie cell to the two ferminalg of the milli-
ammeter. as shown in the nccampanging dia-
gram. 1t is possible that even the daylight,
depending upen  the light conditions under

(Continued on puue 47)
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MODERNIZING THE HI-Q 29

{Cuntinued from page 218)

voltmeter with a scale deflection of at least
00 velts, BLC,; connect the negative lead to
clip No. 12 und the positive lead to clip No.
11, A type 'S0 tube ix Inserted in the tube
socket and the unit is plageed into the AC
line. The “"no load™ voltnge rending should
be approximately 418 volts.  Note: Do not
eave the power supply unit turned on longer
than necessary to make this test,

List of Parts

Five Hammurlund No. ML 17 _00035-mf. Mid-
line condenscrs, C1, (2, ¢35, 4, O5;

One Hammarlund No, i) 29 coil set, L1,
L2, L. L4, Lo, L6

Theee  Hammarlund No. RFC 85 radle  fre-
queney ehokes, L7 LR LY

One Sangamoe Oae2i-mf, fixed mica condenser,
[N

One Sangamo 00025-mf fixed mica condenser,

12

One Yaxley wire-wound poetentiometer 1,500 to
100000 ohms, RN

Two Eleetrad 500-ohm
R2:

Two Thordarson type RB-300 audie transformers,
AFT1, AFT2:

One Thordarsan type =106 ¢hoke cofl, AFC:

Six Parvolt .J-mf, series 200 condensers, €4,
T UR, GO, CI0, C11

flexible resistors, R1.

Nae Parvoll 2 mf. series 400 filter condenser,
16 ;

One Parvelt 2 mf. series 200 filter condenser.
¢17

One P'arvolt 4 mf, series 200 filter condenser,
C18;

One I'arvolt 3. mf. bypass block, series 200,

C19;

One Iarvolt 1 mf, series 200 filter condenser,
cLo;

One Brarham metatlized resistor 2 megolnn, R4

One Yaxley 2-ohim center tapped resistor, R7;

One Yaxley No, 012 cable econnector and ecable,
Y.

One LX. Electrad Truvolt 111-Q 29 type re-
slstor ;

one Thordarson No, =171 power compacet, 11

One*  Federated  Purehaser  tilament  trans-
former, eatalog No, 2610 FI":

One Parvelt 4 mf. series 200 bypass condenser,
15

Two Yaxley No, 422 insulated phone tip jacks,

| P

Two by engraved

Two Benjamin No.

Four® Na-Ald bhase

binding posts, ANT, iXD;
40 I'N socket, VLG
monnting type Y sockets,

A R S AL W R I

One* Tru-test 10.000-0lim % watt  resistor,
R3;

One* ¢ midget variable condenser, 0005-mf,
UNL:

One* Scereen-grid cap eonnector and wire:

FEE-() 24, master foundation  unit containing
drilled and  enzraved panel three complete
aluminim <hields,
chassis,  Fahnestock elips. RBrackets, elips,
wire, serews, nuts, washers, and all necessary
hardware to complete this receiver,

One* steel <haft 22 inches long, 134 inch in
diameter,
* Inddicates additional parts other than the

regcnlar kit of parts necessary to construct
this receiver,

NEW

TUBES

(Continued from page 205)

cury-vapor type is recommended because it has
a low and practieably constant  space-eharges
voltage drop within its operating limitatinms,
As a furthor means of obtaining good reguia-
tion, the filter chokes and transformer wind-
ings of the <7 climinator shenld have as low
resistanee as possible. Tn the dexign of a
power supply for a class B amplifier, considera-
tion should be given to the peak current de-
mand of the amplifier,

A may be expeeted, the grid (No. 1 and
No. 21 of the &% s operated suffichntly posi-
tive 1o canse grid enrrent to flow ln its inpat

¢irenit,  This feature imposes a further re-
quirement  on the preeeding amplifier  stage,
It mwust supply not only  the necessary  input

voltage, bhut it must be capable of doing so
under  conditions where appreciable power s
taken by the grid of 1he elass IV amplifier tnbe,
Sinee the power necessary  to swing the grid
pusitive is  partially dependent on the plate
Tond of the class I3 tube, and slnee the cfli-
cieney of power transfer from  the preceding
stiage ix dependent on the teansformer design,
it is apparent that the design of a class IR
adio, power amplifier requires that moere than
anlinary attention be given to the effects pro-
dueed by the compoment parts of the cirenit.
These effects may be produced fo the firsg-stage
amplitier by the design factors of the pewer-
output stage. For this reason, the design of
a class 13 oandio amplitier with s dreiver stage
i somewlhiat more invelved than for a <
A svstem, and must bhe checked for each ehang.e
in the component parts,

The following ratings and characteristics
obtain: leater voltage, 600 volts: heater cur-
rent, A4-ampere: for class A triode operation,
plate voltage 160 control-grid bins, 20 volts:
plate enrrent, 17 ma.; load resistance for un-
distorted power output, 7,000 ohms; amplifica-

tion fictor, 4.7 plate resistance, 3,000 ohms;
mntial  eonductanee, 1LATO micromhos ; undis-
torted power output, 300 milliwatts,

I'or class A pentode operation, the following
characteristies  obtain:  Plate  voltage,
serecn-grid voltage, 150 control grid bias, -18;
plate  current. 200 milliamperes ;. sereen-grid
current, 3 millinmperes ;. power output, 1.5
witts: load mesistanee, S000 ohms: amplifica-
tion factor, 10 plate 1 titnee, R2.500 ohms
mutual condnetanee, 1.4H micromhos,

Combination Amplifier and Power
Rectifier

The first advantage of the nnigque tuhe to
e deserlbed is to provide an electron emitting
device having an eleetron producing avea and a
pluratity  of elertron emitting  cathodes  adfa-
cent to this aren.  Secomd. to provide a device
that ean be ussd in radie eircuits and in which
the filament or heater curvent, as well as the
plate, can be taken direct from a source of
alternating euvrent. Thivd, and this is a rather
unique  advantage, v powide g tube Iaving
a unlti-potential grid, that is, different parts
of the same grbld 1o have different petentials
with respect to the eathode,  Fonrth, te pro-
vide a self-binsing grid,

The sketeh of Fige 6 illnstrates the external
view of thix vather unigue tube, Fig, 7o 0s
aoplan view of the internal assembly o TIV s
an emd view of the assembly shown in Figo TA
TC s o eross seetion view along the line 43—+
of Fhr, 71 Fig. b iz a zectbon showing the
telitive positions of the elements; TE is a
cross section of Fig, 7D along the line 66—,

SA shows the insalating frame that siuppores
the clements ;. S shows one method of con-
tructing the olements, Two  schematie  cir-

euits showlng the application of this mbe are
wiven in Figo A and 91
(Cantinued on

paye 236G)

CORRECTION NOTICE

Due to an error in printing, the cost of constructing the Radio-Craft
Universal Analyzer was inadvertently printed as $28.00. A compre-
hensive investigation by Radio-Craft indicates that the average price
for which the parts may be secured is about $48.00.
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Prrilled and formed steel |

I8 |

The New Way
To Analyze
Modern Sets

Point-To - Point
Resistance and
Capacity Tester

Two cable plugs connect set
sockets through selector switch
to the precision volt-milliam-
pere-ohmmeter,—an exclusive

Readrite feature. Speeds up
tests without removing chassis.
Measures resistances up to
three megohms — D.C. Volts
up to 600 and milliamperes up
to 300. Also A.C. line volts
and capacity of dry and elec-
trolytic condensers.

A fine instrument in leather-

ette case. Complete with bat-
teries, test cords and full
instructions,

Send for Catalog
READRITE METER WORKS

Established 1904
17 College Ave. Bluffton, Ohio |
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Our FREE Tube Offer Extended!

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 your customers the advantagze of buving fimtquality licensed R.C.A.

tionally low. We cany the

tube

ix

replaceable within

(This offer is good until October 7th)

lavgest vaviely of tohes in the world,

three months,

tube you requive or we will make it for you.

COMPLETE STOCK READY FOR

IMMEDIATE SHIPMENT

providing the lilament is not burnt out,

tubes at prices that are excep-
wany  for special purposes, and every
We cither have

the

Order from ibls page-—Ltemit 20% whh order, balance C.0.1). Al prices
nre F.O1. FACTORY. Newark. Shipments go furward expreis or parcel Ol{
post.  No order Tor less than £5.00 accopied. - e
TYPE ANY QUANTITY
UX.20)A—Amplifier or deteclor . ........ .. .......... . ....%0.30
UX 226 —AC amnlifier .. 30 Extra
3;%% -AC amplifier or dnurlolrl : g ,‘,. b g(ol
—¥ame characteristics as 1714 on hmmu‘n # 'uneut '3 amp. 2
UX-17(A—T"0ver outpiut amp, for AC or DU operatien, atmj. 30 SPQCIal
UX-240 —iresigned for impedance and reslstance eoupling .40
UX-120 —Power amp. used in last stage of audio freq. .. .40 .
UX-199 —Detector and amp. tube. long prongs . .40 with
TYPE O UV-199 —Slandard base, has a 200\ hase, same -.-hal"ml el llr .ut 199 .40 every
Potassium i UV-199 —.Same chargcteristic: as LUX-199 only short pronmgs..... 1 ] k.
Photo Cell. 4”7 UX-112A—1"ower amp. tube for low cur. consump.. & am .40 order for
overall. §2.10 UX-112 —l'ower Amp. 12 2. .oveveniininsnennns A0 =
U X-200A-—-Detector tube recontmended for \\u.ak slsn.lh ...... .40 SDOO
UY-224 —AC sereen grid ampiitier .40
UX-245 —l'ower ampllifier . .40 of tubes
UX-201B—1/8 Amp. Ampllfier and lleleuor = .60 .
UY. 246 —I'ower amplitier R R T ) .60 we will
UY-247 —I'owrer pentode .60 .
WD-11  —Delector A, .60 give
WD-12 —lletectar A S - .60
UX-230 —Bry cell amp. and detector, 2 \olls . .60
UX.231 —Dry cell auvip.—last audlo stage. 2 volis .60 FR EE
3)\52:3 —Diry cell scrﬂ:? grid amp,, 2ﬂ \ul(s 3 gg
- -*ower Amplhier I'eblode, 2 c -
UX-234 —Sereen Grid DPentode ]Lil-‘ Ampliﬂ-l T .85 2 UY.227
UY-235 —xuper contiol screen grid am - .60
UY-236 —~creen Grld Nadlo Freg. .85 TUBES
UY.237 —Ddetector smnlltier . .85
UY-238 —VPavwer Aniplitier Pentode .85 For
UY-239 -DC RV, Pentode Amplifier -85 o
UY-551 —Varlable Mu ......... .......0... 60 multiples
UY-56 —A 1" and NK.F. .\mnliner and OSl'Ill.llﬂr a .60 of $5.00
UY-57 —& prong Sereen Grid WF. Anplltier and Deterlor, . ... .60 3"
TYPE V UY-58 —6 prong Vartable My WK.F. Amgplitier and .\uptr L-cleﬂur .60 proportionate
Telm:l'sion Tulre UX-210 —For power amplitier. high toltage = .10
114" sanare UX-222 —Ncreen grld radlo frequeney IR0 ............c...s 1.1 amounts
cathode, over- UX-250 —l'ower amp. used In last stake of audio fred. . 1.10 of free
all slze 27xges, Ballust lube lo prevent lubes in set {rom blewing out . 1,10
$3.85 Mpeclal super-senslilve Aadlo Freq. 201A. .60 tubes
Speclal super-sensitive ltadlo Freq. 201.A. .60 will be
Epeelal 171 AC % amp. extra couled filament—good for electric seis. 60 &
T-14 (20iA High Mu) high emiszlon ................ ) given,
Switeh tube, 201A or 112 or 171 double life .60
A(Ianler tuhe 226, 227, 171A. to convert bal. s 10 AC. each. Lo .60
UY-227A-—AC amplitier 6r detector, sanle as (but qulek heater).. .60
UY 228A—ACG screen grid amplifier, sanic as a4 {but qulck hca(crl“ .60
RECTIFIER AND CHARGER BULBS
125 MiL rectifying tube (I3, I1.} (Raytheon Typ€) .. ...... . .....oiimmeninnnnnnn ST e SR 1.25
6/10¢ aup. trlekle charger bull (Tungar Type) .......... s 2.00
2 amp. old and new type charger Lulbs (Jist $4, ﬂln {Tungar Tyne) 2.00
5 and & amp. c¢harger bulbs (list $%.00) (Tungar Type) ....... 3.75
15 nip. charger bulbs (Tungar Type) .................... 71.50
UX 866 —Hot Cathode Mercury Vapar Ialr- \\.lre Hectitter {1 2.7%
UX-280M—Hot Cathude Mercury Full-Wave HKectitier same as U 1.25
TYPE R UX-28IM--Hut Cathede Mercury Vapor Half-Wave Itectlfier. ... Ilgg
ho UX-871 —Hot {(‘athode Mercury Vapm Rechat A J
(-::ﬁfh:?-erl;“ g UX-280 —Full-Ware Reetltier for 1llgh 40
length 3-1/16”7. UX-281 —UNalf-Wave Ilertllier .. ....... . 1.10
$5.90. UX-282 —ull-Wave Mercury Vapor Rectdler. oo oo iuoniiniin it iinaiiiiaiasareaaaaaans i.1o
PHOTO CELLS T
IPholoelectrie cell, “'Polasslumi™ Type 0. ... ... ... . coiiieiiniiioranaan Sparton -8 |
I'hinteelectrie cell, “Caeslum® Type A, 4',&" ou-r.xll !englll ‘ .83
Photoeleetrle cell, '"Caesium’™ Type R, 3 1/167 overall lengih 3 .mon 2?3
TELEVISION TUBES \{n,,m, 85
Tellon Reflectron Neon Televlsion Tube. 17 Cathede Square Type c. Ketogg . 1.50
Telion Neon Television Tube. 13”7 Cathede Nquare Tyue v <403 Keltogg 2.00

Tellon Xean

Television 1ube, 17 Cathode Squure Type X...

.ZZ.2'|u

ARCO TUBE COMPANY, 40 Park Place, Nc“arl\ N J.

Be sure to turn to page 256 of this issue and read about the new
1933 OFFICIAL RADIO SERVICE MANUAL which shall be
published shortly. Turn NOW to the announcement.

SERVICEMEN' IMPROVE YOUR BUSINESS

KEEPING YOUR NAME BEFORE YOUR CUSTOMERS EVERY DAY

SR

nE e mom

236

Most people torget the dday, the stailon, the dlal
and hour of thelr favorite pregrams amlb will appr
ltadiominder Cards with spaces to record sueh Informalien.
They will be kemt for the longest time In any home. Give
Radlonilhder Cardr with your ad printed on te yonr customn-

ers or place o few In every hwme In your necighborhood
and they will mtly  remlnd the people of yuu and
thuas  think  arwl about  you.

There's No Better Way To Make

People Think of You Every Day

These canls are far superfor 1o business camls and thelr

cost Insignificant consldering the benelits you will derlve.
Ad of 5 Lines Printed for @3

A'rlal orders accepred for as liltle as
-
25
Each additional 100 Cards

100 Radiominders with your
50¢ Postoaid

Card size 34 x 5% Inches. Ad space 1 x 3 inehes.  rinted
atirartively on heavy Galden 1ot Brisio) ard, Use Ink and
handprint your copy and mail teday with remittance to

ROTH PRESS, 825 Sutter Ave.,, Brooklyn, N. Y.

L w
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NEW TUBES

(Continned from puge 255)

In Fig. ¢ a glase envelope is shown at 1,
the upper end of which is provided with a
serew  type of soeket counection having ter-

minals 2 and 2. whieh econnect 1o lilament or

Lheater leads 4 and 5 respectively, These leads
serve to suppor: the elemenis of the tube by
heing fastened 1o sleeves G the larter forming

an integral part of the insulating frame which

may be made of lava rock. poreelain or any
olther snitable material.

The horizontal pesitions of 7. Fiz. 8\ ame
provided with slots 8 adapted to receive the
heater elements. the endsz of whieh terminate
Sinto leads 4 oand S, When an o equipatential
cathode, =nch ax in the 257, 24 ete. is
desired, another elewment, 9 is provided. "These

carhodes are in the form of plates as Hustrated
by 10 of iz, 713 held into longinulinal slors
11 ax illustrated in Fig, 840 $he ontside faces
i these plates are eoated with an  electron
micting suhstance.

Part 5 illaxerated in
wirlt 4 vertical rows of
ceive the control grid.
the form of a cominuons
parallel positions cloxe to the cathode llow-
ever. where it is desired to plnce n negative
potential on this grid, the grid may consist
of 0 number ol thermoe-couples ench consisting
of twao ds2imilar wires ax illustrated in Fig
7C.

Iu this fi;zmee the positive and nezative metals
e shown councered alrernarely and indicated
as " and N respectively. Thus, when the cen-
tral roew of junctures ¢poines at which the dis-
gimilar wirex vonneect). i in the figure, hecomes
heated becinse of radiation by the heater 9,
the outer rows of junctures at C of Fig., 7C
will remain relatively caol 1hereby generating
a direet current in the grid. ilence, each
zrid wire will have a potential different from
its adiacent wire,

The plares illustrared in Fig. 8B survonml
the grid structure in 1he couventional nmnner.
These plares are connected by straps 13 and
rest against surface 14 of Fig 8.4,

When the tube is to e used in the cireuit
which is to rectify the A.C. applied, more than
two  anodes are required  us shown in the
schematie cirenirs of 9. Likewise, when
more than one cathode is desired, 1the scciionx
mey Lbe insulnted tfrom one sonother or sepa-
viade deads brousht out by each cnthmde.  The
adviantiges to be gained are quire obvions, Pirse,
this tnhbe may e used in cireuits requiring
wore than one xrid. each zrid having n dif-
ferent polential with respect 1o rhe eathode
bt all of them having a ecymmon input cir-
cuir,’ Necond, this device may be used in eon-
nection with well-known 1ype of battery coupled

Fig, 8\ provided
hules arranged o re-
This prid may be in

wire arranzed in

i=

Fig

AL amplitiers in which hias is requires.
With 1the deviee as described her. i1 ean he
seen that an fefernal thermo-clecerie potential
is derived ror use in sueh cireuits.

OF special inrerest 1o us are the diasrams
of Fiz. 9 A source of alternating voltage is
applied 0 the lteater # ns well as e the pri-

winding 18 of a tragsfermer. the see-
17, of which, hax a cenier tip I8,

conuected to one lead 19, of the 11.C, terminals
1Y aud 20,

The tube drawn in Fig. %A las
i

2. conneied in parallel as 2hown,

two anodes
which lend

into a seriex of condensers 21 and choke coils
22, before conneeting to the pointz 19 and 20,

It may e seen. therefore, that the 1weo out-
side terminals of Lhe secoudary 17 apply volt-
ave to the two inside plates, eausing a pulsat-
ing D.C. to tlow through the filter unit which
in turn is applied to the two plates 12 which
function in the normal manner. Fig. 93 dis-
closes the somewhat simitur Nl-wave reetitier
cirenit with the exeeption that the terminal "0
ix derived from a rap between  resistors
conneeted in series, The anodes are rounellcd
Lo the ontside terinals of rhe secoudary 17
and the eathodes 1a parts 23,

It wonlid he extremely interesting to note the
applieation to which this tnbe will he pur. for
it will evidently become o commercial produet,
It illustrates, as srated previously, thar the
frend in modern tube design hns been 1oward
a4 minimum of tubes and an increase lusensi-
tiviLy,

for OCTOBER, 1932
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AN ULTRA-MODERN SUPER.

(Countined
Wiring

The wiring should be
erade of push-back wire and all conneetions
carefully soldeved,  Wire the tilmment civenirs
of all tubes first, (wisting these leads toxether,
Then wire the plate-voltagze supply, including
the rectitier tube, clectrolyiic condensers, choke,
the secker wsed (op connections to the speaker
field. snd the voice-coil transformer. N ter
this portion of the wiring ix tinished, complere
all plate and plate-return leads to their re-
speetive secket and high-veltaze supply rerm-
inals.

The wrid circuits are wired last @ and he sure
that the conuections of this portion of the
cirewit are as shown in the schematic vireail,
Any deviation way precent the proper operd-
tion of the awtewmakic valwme conteol tube,
Study this portion of ghe civeait earefulfly and
follow the connections asg shown,

done with o rood

Speaker Selection

As the speaker field is a portion of the fitrer
cireuit, it ix important that the fleld have
the proper resistunce.  This cirenit has heen
designed so that considerahle variation in rhe
resistance of the field i= permissable without
upsetting the balance of the various volinues
used throughout the set. 1o uot use a field
with a resistance of less than 1000 ghms or
more than 2500 ahms,  ‘The phite voltage on
the pl of the LI, tabes, with a speaker
feld-resistance  of 2000 ohms, will be  just
mder  2an o velts ) speaker  tields  with  lower
values of presistanee will raise this voltage to
abont 250 velts,  §f the D, vesistanes of the
speaker Gkl is dropped bulow Ao ohms, rhe
tiltering action will he im ed and the applied
plate voltage will be too high.

e must be provided with an output

The s

trausformer to mateh the two pentodes used
in the output st No provision having
heen trade in rthe set for placing the outipug
transformer, it muxt he mounted on  the

speaker.
Testing and Adjustments

After the set has been compleiely wired and
chiecked. it is vendy for test.  Use an oscil-
lator and tune the intermedintes ro 173 ke,
When this lns been done, the =et ean he con-
nected to an anreana. and Sations tned-in,

Adjust the oscillator padd condengers lor
maximum  sensitivity over the broadeast i,
Condenxer €A ix nsed to 1rim the oscillator

tuning ar rthe high-frequency end ot the tuning
senle amd €4 trims this civenit at the low-
froquency end.  Use the slatted plates of the
ogcillntor  tuuing  comdenser, 3. foar  peints
hetween the high- and low-fregneney setlings
compensated for by CIA and G The care
gl i tuning the oescillator tuning condenser
will reflect in the over-nll gensitivity ot (h
receiver,

When the =et is properly adjusted, there
should be no difienlty in pieking up at leasy
G0 channels  withont any  interference from
adjacent statiohs,

Parts List

One ladio Condenser Corp. fonr-gang
unirs. with t(rimmers. type G644, C1,
Caa, 05

Two Micamold condensers, 760 mmf., type G636,
C4A, Ol

One Micnmeld varinble condenser. o to
mmf., type 2883 (4

Rix  Aceatesr variable  condensers,  0002-mi..
type BO38 (these are pare of the L. trans.
formers), ¢6, C7. C8. (0. Clo, Cl1;

Six Acratest tubnlar eondensers, .1-mf.,

Cle, CI6, CLT.

One  Aernrese  mbular  eleetrolytic  eotulenser,
trpe GG30, S0 velts. 10 mf, Ci18;

Twao Micamold condensers, 3230 nunf,, <19, C28

One Micamold condenser. .006.mf.. €20 :

Two Aeratest dry clectrolytic condensers, type
A308, s mf., C21, 22

One Acritest bypass comdenser. type 2807,
mf., C24

One Micamold condenser, 30 mmf., C24:

Two Flechtheim bypass comlensers. type G-
100.—

One  Acratest  band-pass
seribed,  rvpe
Li, L2, and L.23);

ranit
C2, C4

100

Cl4;

o=
2o

[Nl
tuning unit, as de-

b, IEFUT.1 (cvwsisting ef
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Une 1LF. ehoke, 1.4 Cl'his may be constructed
by winding 700 tnrns of No. 50 enameled
wire on a woalen spogl Y-ineh in dinmeter
and ¥-inch loug)

One Acratest  oscillitor-detectar
trpe HH08, Lo, L6, LT

Three Meratest LI, transformers, as described,
type 50K, LETL. LET.2, LTS nsist-
ing of coilx L, LY, Lin, L1l 112,

One  Acratest  L-watt  pesistor, 20000
1K1

Twao Acritest H-watt
RS

Threr  Aerntest S-watt
type a8G0, R, BT

One N aewatt G,000-0hm resistor. R4

One Neratest Jewatt, 2.000-0hm resistor, RS

One Acratest Lewitt resistor, 23, 000-0lims, R6

(hie Aceratest JOewatr, H00-ohm  resistor, R

tuning  unit,

ohms,
12,

resistors, 400 ohms,

resistors, J-megohim,

One
e

cwiir, To0-ohm resistor, RIS

waltt, .1-mey. resistor, 1112

ACratest
Neratest

| T
ohms.

200 ohins
40,000

Une Mcrntest 35

witt resistar,
Une Acratest

Wit resistor.

IFedernted  eadmium-plated  chassis
Aciatest power  Lransformer, (vpe

O test filter choke, 230 hy., CHLL

ane rotiry gnap switeh, SW.I

One Acrutest push-pull input transformer. type
LESE, AT

One Aceatest taning dinl. type 4047
FFour knohs tor the controls:
IMive serecn-grid elips:

Five Acratest tnbe shiclds, type 982
Five Cineh G-prong wifer sockers, fonr marked

“OH87 and one marked
One Cineh 4-prong wiater soe narkel CUS0T
Two Cinech J-prong witer sockers ugrked *
Gpe Cineh J-pronz wafer

<ockel marked CAGT
One Cineh 5-prong wafer

socket, nn marking:
One Alden S-prong pling with =hort ¢ap, 1ype
IS

Five feet of lamp cord and plug:
One Eby antenna-crouml strip, AL G
Four R type 58 tohes:

I'wo KR type 47 tubes:

One EIt 1vpe "'SU rectritier:

One 1212 tvpe 55 Duplex-Diode ‘T'riode :
One ER type 56 tube,

A SERVICE LAGB.

(Contivied from page 219)

miy be connected A7
required 1o text battery-op ted  reegiv %
tthe counections  from barteriex  are
brousht onr 10 hinding posts at the lower left-
Tmnd corner of the panell @ there ix alse in-
carporared i rotary switeh for checki the
plate voltages at the varvious terminals of (e
- supply.  There are two ewitches: one i
af AR, for the tilament and L7 a -
12001, swireh controls the “17 plus potential

S oawd O potentials

When the two =switches arve in the npward po-
sition they control the eurrent to panel No, 83
when they supply cthe necessary  currenl (o
I*auel No. 10,

Pauel No.o 10 i an WLV, oscillator which
tunes from 350 to 1,500 ke, This panel is alse
usedd for the transmission of phonograph ree-

the building.
all (he

ards picked up o other pares of
Thisx covers g gencral d riptina of
ntonnted panels.
The portable cquipment consigts of a <hielded
oscillwtor : microphone specelh amplilier used in

publie address work : a stdard dewell oseil:
larer : a G output meter: two Weston 560
tube checkeranalyzers,  1The G5« are used

by the outside Rerviee Mon.

The two heavy bare copper wives, running
paraliel nnderneath the panels, conneet to an
RCA antenna system on top of the reof,  'This

arvingement enables o set te be connectel at
any position on the bheneh.

I'he steel cahinets e used o honse 1 comn-
plere stock of resisters and other accessories
for which we are jobhers,

I'he public address equipment whieh consists
of ton Racon dyuamie nnjrs with output trans-
formers amd trumpets is not shown in the pho-
tograph,
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Start Your Career Today

in the world’s fastest-growing industry—

You can, if vou will, start vour carcer taday in
the world’s healihiest and fastest-growing industry
—RADIU. The biggest ami most talked of build-
ing projeet in 1he world—RADIO CITY—iz but aw
wlvanee sign of the inture this industry holds fun
the mun who gets staried in it today, while the in-
dustry is 2
still young.
The first
move is up
to you.
Readd  this
advartises
ment  care-
fully and
then  send
in the at-
tached cou-
P Butido
it mow.
Get started.

The three volumes of this library cover the entire
tietd of building, repairing and “trouble-shooting™
on modern radio receivers. The Library is up-to-the-
minnte in every respeet and ig based on the very latest
developments in the degign and manntacture of equip-
ment.  The rapilly-growing interest in short-wave and
television reception ix thoroughly covered in o com
plete section whieh deals with the construction of
this type of appuratus.

Radio
Construction
Library

INCLUDING CONSTRUCTION
OF SHORT-WAVE AND
TELEVISION RECE!VERS

By JAMES A. MOYER and
JOHN F. WOSTREL
Massachusetts Departmen®

University Extension,
of Education

Three Volumes — 1087 Pages, 6x9
605 lllustrations

VOLUME |: presents the fumdamental principles of
radio so clearly and simply that anyone of average
truining will be able to read, understaml and apply
them. It gives actual working drawings and lists of
materials for the construction of many typical sets.
VOLUME 1I: fully discusses all of the elementary
prineiples of rwlio construction and repair. An ex-
||lanu_lion of the necessary steps lor “trouble-
shooting,”” repairing, servicing and constructing radio
sets successfully.  Pruectical Wdata is also given on
antenna systen battery eliminators, lomd speaker,
chargers, ete. This vohine inclwles complete just rue-
uns for the constmiction aml operation ot shor.-wave
and television receivers.

VOLUME 1I1: covers the essential principles under-
Iving the operation of vacuum tubes in as non-
technical & manner as is cousistent with accurucy.
It discusses the construction, action, reactivation,
tasting and nse of vacuum tubes; and an interestinyg
section is devoted to remote control of industriat
processes; and preeision mensurements.

EXAMINE these books for 10 days FREE

This Library is not only 2 thorough home-study
course, hut a handy means of reference for the more
experienced radio experimenter. repair man, and rdio
s]lopowner. To these men. as well as to those who
desire to advance in the radio profession, this ofer
of & 10 days’ Free Examination is made.

Simply clip, fill in, and mail this coupon

Facuity,

EENEENRNEEE VcGRAW-HILL SSSsousmms
FREE EXAMINATION COUPON

MeGRAW-HILL BOOK COMPANY, INC.
330 W. 42nd Street. New York. o I

Centlemen:—Send me
TION LILERARY,
Free Examination,
In 10 days. and

r
i
i
i
: paid. M not
|
i
|
I
I
I
|

the new

RADIO CONSTRUC-
all charges

prepald, for 10 days”
1t zatlsfactory T will send $£1.50
$2.00 2 month until $7.50 has been
wantedd T will retarn the set at your
expense.

Name ..

Cliy and Siate .

I*osition

Name of Company 2 i ... 1C-10-32
(WRITE PLAINLY AND FILL IN ALL LINES)
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i Insure
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VOLUME CONTROLS

CLAROSTAT Replacement Volums Controls are
‘*Custom-Made” to exactly suit the receivers for
which they are offered. Not a makeshift Job
ot ldea.

The resistance, taper. shape and shaft are made
according to the proper specifications.

There is no delay in installing them, There are

no ¢omebatks when you use CLAROSTAT produets.

See the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages ol dope for
Send for your FREE copy.

service men.

CLAROSTAT Mrc.Co.

285-287 N. 6+n sT.BKLYN, NY.

TYNCH-

Noise~Reducing‘ Antenna Products

Solve the Interference Problem!
Practieally nolse-free results on all waves, long
and short allke. For rhe broadeast lisiener. the

shart wave and televislon expe enter  and the
“‘amateur.”  No serviceman should he  without
these LYNCH .antenna I'roducts which have proved
thelr abilliy. by test. to eliminate background
racket. ldeal for suburlis as well as |he most
congested elty areas. Very slmple to ““hook-up™
to any recelver,  DBetter performanee assured,
LYNCH Transposition Blocks

Extremely durable. Madde of nchite*’,

a new

LYNCH *‘U, S. Navy Stancard'’ Antenna linsulators
Prevent electrleal losa or leakage :erogs the am-
tenna Insulators,  Kit of 8., ... .. ....... .$3.60
LYNCH Commerctal Antenna lInsulators
Tatterned afier the ""U. %" but for use where
the tensile strengih of the U, 8. s not re
quired. Kit of 8., .. ... .... ot Jls
LYNCH "All.wave' Antenna Coupler
Secures best possible results wlilh any of the nolse-
reduclng untenna svstems recommended by us. . $1.50
SERVICEMEN—409, from above List Prices
Send order TOLDAY or write for nen,
illustrated and descriptive foider

LYNCH MFG. CO., Inc, 1775-RC B'way,, N.Y.C.

Radio Corporation’s Exclusive

materlal, recognizedd for 118 great resistance and

natural frecdom from  electrical losses.

Handy Complete Kit of 10 Blocks........... $2.50 ’
LYNCH Cage-Aerial Spreaders

Great plek-up qgualities and freedom from direc-

tional effect,  Also made of "Lynchite.”

Handy Complete Kit of 10... . ............ $2.50

Replacement Parts

Service Bureau !
Complete stock for all models. Write
for free parts list. Service data
available.

United Radio Service Co. x

Brunswick-Warner Bros. Building
619 West 54th St. New York, N.Y.
Big discount to Dealers and Serviecc Men
|
|

Be snre to read the announcement on Page
256 which tells about the 1955 Otficial Ladio
Serviee Manual.
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A LAPEL MICROPHONE

(Continued from page 210)

or less current throngh the microphone, we
nut anly change the veolume, but at the sume
time the piteh und guatity of the sound im-
pulsex.  ‘I'his is important from the repro-
ducer’s viewpwoint,

One Man Control

As mentioned in owr firgt artiele, this lapel
microphone  can e operated  independently
from the main eontrols by baving a small con-

trol device in the poeker of the speaker, It is
thus pos=sible Tor the speaker, rrom his own
location, to operate the output of 1he loud-
speakers  withour heing compelled to remain
near  the amplifier unit,  rthus  giving  him
preater freedom amnd making a4 second man

11

ng the curves ;s shown in Figs
LIt will be readily understoml that

even if a resistor is used asx a volhnme control
(nnd  a =mall variable resistor ean be easily
placed in a hex and earriel in one of the

pockets). not enly can the volume he changed
voluntarily by the =peaker, but in addition,
meang are given 1o him 1o cluinge the piteh
of hix voice ax may e necessary,

ln connection  with  the electro-acoustical
characteristies of  this small micraphane, it
might e well to mention the faet thar the
quallty of sound is also inflnenced by the direc-
tiem in which the current passes. 1L Intkes a
diference whether the eurrent ecmes from i
metial memhrone to the earbon granius or the
contrary—ihe resisrance changing with the i
rection in which the envrent passes.

Taking Sound Curves

These curves have been made hy exposing
the wmicrophone to the sound of n loud=penker
which was fed with the same amonnr af cur-
rent. atoalt fregnencies. After the electrieal
impulses eoming from the mierophone are -
plitied by an amplilier of practically  linear
characteristies between 20 ad 10000 oyeles.
they aire impregsed upon a mmeter.

These emrves show clearly that the geyeral

transmitting  microphone ig Jess =ensitive (o
the geneval frequency vange and alinost ex

cluxively pirched to one single frequeney which,
in our case, Is between 2000 and 3,000 cyeles,
Ie may be remarked that curve 1 of Fig 3
correspouds (o a two-bitton microphone, while
curve 2 of the same dignre is taken with only
one burton.  All these curves have been aciu-
ally mensnred and are independent o uny thit
may have appenred in commercial publications.

The Amplifier

The microplione hasg pelarized prongs so as

to make xure that the current tlows through
the wmicrophone in the right direction. The
prongs are plugged in the control-box carvied

in the pocket and connected from there to the
amplifier shown in g4 and A, As may be
seci, @ concentrated setup has made possible
the placement of the loudspeaker and the all
eleciric amplifying eguipmeut in one easily
transportable carryving cuse.,

The microphoue part of the equipment is

attached at the upper left corner of the hox.
This cquipment is small aud has thus (he
advantage  of  easy  transportability  which
means, for ingrance, that at an election talk
the speaker is able to have hisx pulilie-address
sy=rem with him, as if careying a suit ense.

aml opevate it all by himself. Arriving ac his
place of destination he simply pushes the pluy

in at the lewer-right of the case amd the
apparatue i8 ready for werk.

Figure 4 shows a wiring diagram of this
amplitier, Tlie rectitication of rhe current

takes pliee in two ‘81 tnbes.  'T'be input from
the mierophone is flirst amplitied by o screen-
srid rube whieh is resistance coupled to one
“4h tube.  The latter ix coupled by a trans-
former to two power tnbes of the 230 rype
whieh are wired in push-pull. the outpur of
whieh i fed over a transformer to the lowd-
speaker in the eiase.

Inzteadd of one loudzpeaker biing attached
to the carrying case, this amplifier ean he con-
neeted to a number of loudspenkers which can
be distributed throughout the hall and the

RADIO-CRAFT
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sonmnd of the speaker's voice carried to the
farthest corner,

Thus, simple as it seems in its final solu-
tion, a vastly improved means has heen given
to the speaker for amplifying his voice and
making his speech cl@r to ¢very person in
the andience.
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CRAFTSMAN'S PAGE

(Continued from page 229)

May I submit the following for your ecom-
ments as well as for the thoughtful considera-
tion of 1ube manufacturers?

‘There are on the market

totday numerous re:

ceiving ruhbies, 1o Le sure: the filamemt and
heater voltages vary from 13 to 13 aml in
certain cases even nmove. 1n the earhier days
of “all clecirie”™ receivers a cominon combina
tion of tnbes in a set included a type 27 de-
teetor, type 26 in the R.F. and first A
sl and xometimes two 26 tubes in pushe

pull in the secend AF. stage: (if indeed 1wo
2tages of transtorer-coupled awlio frequency
amplification did not round out the combina-
tion !t Jater on 1the *v1 and *T1A tubes came
into use in the output =tage,

'o =ay. definilely. as to how many scts there

are in uee todny. that use type 26 tubes, is
wside the point: in any eveut there qre thon
=amds upon  theusands of thein.  In addition

there are rhousands of engineers, experimenters,
timteurs nnd Serviee Men who use tubes of
the "2t rype in some eireuwit or another, ‘l'he
humn featuwre, of course, has bheen the drawback
to the more universal use of this tube.

With the advent. recently, of the types "I6

aml 0T indirect-hearer tubwes, whieh operate
with a heater volaze of 214 and with a eur
rent intens=ity of only one ampere, i forward

stride bas Leen made by our friends the tube
manufacturers,
(Continued on paye 215)
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A V. C

SYSTEMS

(Continued from page 211)

where a Jdiade detector was followed by four
stnges of adio (Ineluding the output stage),
remeirked that if the efficlency were to he
judged by the number of andlo stages, it had
to be able to handie o high input,

‘The manner of operation is simple,  Refer-
enee to Fig, 6 will show that one side of the
tnned secomdary coil Iz connected to the anmle ;
the other side is connected to the cathode
throngh two resistors, the same side of the
coil ix alke bypassed to the eathode which is
grounded to the chassis.  Ninee the tube func-
tions ax a rectifier, current can tlow in anly
one direction, from the anode to the cathordle,

The unrvectified half of the wave is bhypassed
thrmrgzh the small condenser U1, jitst mentioned,
The rectitled half of the wave {lows throngh
the two resistors developing a potential across

them, which varies with the strength of the
signal, One of these resistors (Re) is by

pussed with a fairly large condenser (C2) and
its voltage does not vary with the signal modn-
Iation.  This valtage 1s used to controel the bins
on the radio-frequency tubes. Fhe other re-
sixtor (1t has only a small comndenser across
it (Chr oserving as a radio-frequency hypass,
amd the voltage aevoss it varies with the modue
lation and is feid to the awmlio stage, The re-
sistor R2 serves to block radio-frequeney cur-
rents and keep them out of the aundio-frequency
cml of the channel,

Tlhe potentiometer in the griid eirenit of the
A tube sgerves the dual pnrpose of a gril
leak and a volnme-level control.  Re far now,
we have shown that a constant signat level
was maintained but have said tittle abont how
wreat  this Jevel was: usnally, it ix equat to
the maximum power that the output stage can
handle,  Ninee it is very seldom that sueh high
volnme I8 required, some means of reducing it
mist be empleyed,  ‘Fo achieve this end, one
of the familinr types of A volnme control
systems are used,  This applies any  desired
portion of the total outpnt 1o the outpul stape,
and when it is set for any desired level. it is
maintapined for all stations.  The only exeep-
tions being  those toeo weak to produee the
normal eutpart when a state of maxinnm sensi-
tivity exists,

Another type of volnme-level control is shown
in Fiz, 4, which consists of a varinble resistor
aeross the secondary of the input transforwer,

The Tuning Meter

‘e tuning nteter shown in 1Tig. 4 is morely
a millinmmeter mounted apsite down, It I8
monnted in this manner so thiat as resonanee
i< approached and the bias applisd to the con-
trolled tnbes beging to incrense, with a cobse-

quent rednetion of  plite corvent, the needle
will swing to the right, ‘This, resonnnee is

indicated by the polnt of maxinunm detleetion.
It atse gives some jdication of the strength
of the slgnal being veeecived, for the more power-

ful the siznal. the further to the right the
necdle will swing, and vice versa,

The meter may be pliced in the common
eathode lead as showit, or it may be Inserged
in the “B” common lead of the plale supply.
Another location s in either the plate or
cathmle lead of any one of the controlled tabes,
While there is no objection to the use of a
moving coil instrument, one of the Inexpensive
repilston  type Instruments s usually  used,
When a meter of this type is used In the
cathode cireuit, it will be necessary to reduce
the resistance in the cathode circeuit, by an
anonnt equal to the resistance of the neter,
to prevent the minimnm bias from being in-
creased to niore than the rated 3 vohts due to
the extra resistance of the instrnment.  The
meter shown in Fig 4 reguives 15 ma. for a

full-seale deflection ; §f it Is desived to e nsed |

with onty one tube, 4 meter that will show a
full-seale «detlection with a current of about 5

ma, shounhl be nsed.
This shanldt offer an opportunity for the
alert Xerviee Man to plek up guite a few

detlars. There are thousands of receivers in nse
that employ auntomatic-volume-control syvsteims
withont o tuning meter,  Most of the owners
of these sets will be glad to have their sets
nudernized by the addition of thix deviee,
Alignment Procedure

Alignment procedinre on recefvers using ALY,
o bas puzzled a4 grear many  Serviee Moen,
Obviously, an oatput meter cannet he used, he-
canse if o powerful signal is applied. the AL
V.U Keeps it at the same level regardless of
ordinary  adjustment of the frimmers. 1t Qs
possible to align o veeciver by ear, using a
signal too weak to operate the antomatic volnme
control, It this method is notorjonsty inacear-
ate, 1f the receiver is equnipped with a tunlng
meter simply ndjust for maximonm swing of the
needle, 1 tuning meter is not used, it will
lie necessary to o insert a milliiommeter in the
plate eircunit of one of the contrelled  tubes
alul adjust the compensators until it <hows
minimnm  current,  In some Wit will e
foumud that one of the trimmers does not affect
the meter,  This acenrs when the control tobe
ix coupled to the plate of the Iast R, 1, tube,
amdl the condenser that daes not affeet the
tuning meter thnes the input to the detector,
It will he necessary to use an output meter
to acearately adinsg this one, or it may be ad-
justed by ear: in most cases this is sieiently
acenrate,

It ix bhoped that this artiele will clear up
some of the my=tery that shrowds the whole
subjeet of mirtomatic volnme control, amd that
some of the readers of this article will feel
like tackling the job of hnikling an antomatic
volnme control into their next veceiver.

If siny puints hive not been nuude sntliciently
clesur Towill try to answer any letter in which
a stampels selfauldressed envelope is enclosed,

A MODERN REFLEX RECEIVER

(Continuwed from

wrif terminal is the one isolated freom the other
four.  Looking at the sovket from the nnderside
el working cloekwise from the grid terminnl.
the other terminals are eathode, tilament, tila-
nent, and plate, respeetlvely.

After the wiring is completed and checked,
the only adjustments necessary are at the trim-
mer condensers, TA and 174,

The "Thee-Tube Reflex is amply selective, has
enorutes volume and has remarkably fine tone

quality. 1t should he used with a high qual-
ity dynamice speaker ta realize its maximum
possibilities.

Top amd bhottom layonut views may be sceured
merely for the mailing costs—a cents,

List of Parts

One Cardwell Tial Variable Condenser, (000055«
mf, ench sectlon, type 217-C0 7, 17

one Electrad Tapered otentiometer, type Rl-
240-1% 12 with =witeh, 42

Two Eleetrad  Flexible ¢irid  Resistors,
ohis, 3. 11

one Eleetrad 1300-0hm Flexible Resistor, type
2 1300, 50
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Twe Jond-mif, type 1450 Aocrovax Mien Con-
densers, &, 2230

O Aerovex

Mica Condensger, . 00015mf., type
1450, 183
One Aerovox Metal Case Nesistor, J1-mf., type
200, 16

One Acerovox Duplex Metal Case Resistors, (-
mf, ench section, type 26021, 8 0

One Acrovex Metal Case Resistor, o-mf., type
200, 21

One Aerovex Dry Elecettolytie Condenser, 10
mf. type E-50-10 with mounting ring, 20

Fwo Aerovex Drey Fleetrolytie Condensers, 4
mf.. type ES-4 with mounting rings, 25, 250 ;

Two Find-all R Coils, G, 152

Two Trutest 1019 Chokes. 8 millihenries, type
S 1olb, 2, 240
One Fritest Power Snpply ‘Fransformer, De-

Laxe Model, type 20C-15120 31
Three Tratest 4-prong wafer-type sockets, 2a.
26 :

Trrtest

I'wao a-prong  wafer-type  sockots, 4,

One "I'rutest G-prong wafer-type socket 10
(Continued on puage 250)
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'WHAT YOU NEED
'TO SUCCEED IN

RADI

Couricsy of the Xational Broadeasting Company

Ranio is a highly specialized business. As
it develops it is hecoming more exacting
in its demands. But radio is the modern
field of opportunity for those who keep
step with its progress and pioneer in its

opportunities!

There is a great need for trained men
in the radio industry. There is no place
for untrained men. Experience must be
accompanied by technical knowledge.

A pioneer in home study, the Interna-
tional Correspondence Schools have kept
pace with the times and offer courses pre.
pared by authorities, which give practical
instruction in fundamentals and latest de-
velopments alike. The courses were pre-
pared and are constantly revised by the
Who’s Who of Radio!

Composed of 24 basic divisions, the Com-
plete Radio Course is designed to give
thorough instruction in the whole field of
radio. The 1. C.S. Radio Servicing Course
was prepared specially for men who wish
to become service experts, Study of it
makes possible leadership over competi.
tion. The I. C.S. Radio Operating Course
is vital to mastery of operating and
transmitting,

We will be pleased to send you details
of any or all of these subjects. Just mark
and mail the coupon—the information will
he forwarded without delay. Why not do it
today—now!

INTERMATIONAL CORRESFONDENCE

SOHOOLSE

Borx 6676, Scranton, Pa.

| Without cost or obligation, please tell me all about
the NEW RADIO COURSE

Name N |
Street Address _ - _

Oy Seate

1f youz reside in Canada, send this coupon 1o the In-

ter ! Correspond Schools fian, f.ud.,

Montreal, Canada
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BOOKS SENT FREE

New Edition Containing 100 Pages

A-C RADIO!

We're glad to send a set to your
home to examlne and use as FLEXIBLE
your own for 10 days—to show MAROON
you that here 13 the wmost up-to- VOLUMESq
date and complete wark on Elec- ‘:ﬁoo ) ll'ﬂ‘:f‘s- ':}—00
trielly ever published. Wrltten | lustrations,  dewso
hy CROCKER of Columbla U. ‘}:)“k,: .‘mnnch Look .
MILLIKAN of Callf. ~Teeh.” | JUET "fndey in Vol
-ILARRISON of General Elee- 8. Covers every sub-
trle and 26 other noted Elee- jeet In  Llectnelty—
trleal Englneers, Startg off with l.Iluhll. I’m}‘er, Trlam
elementary Flectrielty in simple, ission, . {iengritors,
non-technleal languare for the Motors,  Switchboards.
Ueginner and includes esery | ltadle, — Telenhone,
tnginecring liranch for use of | House Wiring. Rail-
experlg on the job. wavs, etc
Eleetrletty, the blggest industry In the world, continye:
to grow (h nost  rapidly And it offers hetrer jobs,
blgger salaries and o brighter future than any other
field. Every dodlar, every hour invested in learning Elec-

tricity will come back to you a thousang-leld. Learn In

spare tlme with these bosks at

one-fifth  the cost of trade
LOOK IT UP! QOutine for organlzed
Thousands of these , quiz-questlons  and &
sets are used as REl ) free consulifng member-
ERENCE  bosks  hy shiy the aAmeriean Technl-
men  employed 4 at  Soclety  included  without
electrical,  bullding extra cost, Il you mall coupon
construction and ?1‘; nimediately
lled lines. The JIFNY | AMERICAN TECHNICAL
INDEX puts  the SOCIETY
answers  to  20.000 %
questions  right at Dept. E-6

your Bnger tips. Orexel Ave. & 58th St., Chicago

——— T — ———————————— —

AM‘ERICAN TECHNICAL SOCIETY
1]

pt. Drexel Ave. & S58th St., Chicago
Please send for 19 days' free trial 8-volume set of Electrical
Fngincering just off the press. subject to return if I wish
tn. (1 pay the few eents expresa charges on receipt of
books, you pay express if refurned.) If | declde to keep
them, I will pay $2.00 after 10 days trial. then $31.00 a
montly untll $34.80, special advertising price, Is paid.
after which Dbooks becomne my property. Year's Consulilng
Mewbership to be included free
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fimployer's Address

You Can Become a Fast, Capable

RADIO OPERATOR at Home
CANDLER

“Passed amatear exams

with  3rd  lesson. E.
H 4 Miller, Taledo, 1lls
Scientific Method | “&ii™ Tour e
copy w.opm—k. Jd
In less than the usual time Yarris. Chicago.

you ean 9et amazing results.
Thousands of fast Radio operators taught by
CANDLER, FREE advice if you're *‘gtuek.”™
All guestions answered personally. MNo obli-
oation. If you are now a Radio operator ask
about ADVYANCED COURSE for SPEED and
Conying Behind. and *MILL" Course. FREE
BOOK will save you time and moncy. Tune
in on Candler Short Wave Station!

CANDLER SYSTEM CO., Dept. 47

6343 So. Kedzie Ave. Chicago. |11

110 Canal Stat’on
Chicageo, I1I.

Our new 1932 Radio Service-

man's Wholesale Price Guide

will be sent t0 you upon

request. Write, using your letter-

head or business card. Send for it today.
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TUNING METERS

(Continued from page 211)

glance seems to contradict the statement made
previons)y,

If it is recalled that the fundamental func-
tion of any AV.C. svstem is to increise the
sensitivity of the gmplilier for weuk signals
i decrease it for strong signals., the reason

for the connection hecomes apparent, {Nee
the article on AV.C, in this issne. To de-
crease the sensitivity of an amplitier. either

one of two methods are employed : (1) increase

the control-grid binx when variable-mn  tubes
are nsed, and (2) lower the screen-grid po-
tential  if  non-variable-mu  tubes arve used.
Fither methaod of contral reduces the plate

current  flowing in the amplitier stasez c¢on-
nected in the A V.G cirenit as 1he applied sig-
nnl inereages.  ‘Uhis decrease in plate current
redueceg the reading of the 10.C. meter which
is cannecied in the plate ecircuit of these tuhes
nd furthermore. the greater the signal trenzth
the more the A V.Co action reduces the plate
current and the less the meter reads. This
explainsg why the tuning merer reads fnll seale
with ne signal and reads less as the signal
increnses.

Rewardless of rhe sysxtem nsed, let us suppose
for the instant that we are turning the dial
f st oitdie set equipped with ning merer.
As we approeach “the extremiry of the side Land
ufl a carvier. very little action results, but as
WON ax wWe receive an appreciable signal (the
signal voltage necessary for action varies with

diferent  receiversy  the current throush the
tuning meter decroases ul therefore 1he me-

1er reiuls fo

N,

Whent we reaeh the peak of the

signal. the meter reads o v low value whicl
iNCreases a8 we  pass  exiact  resonance. he

lowest reading of the meter represcnts the best
setting of the dinl for that particnlar station,

If the meter is cannected in rhe plate eir
cuit of the detestor, rhe Lest position of the
tining dial s indiented hy the greatest rewding
of the tuning meler as explained above.

Various Forms of Tuning Meters

It is not necessary to have a milliammeter
connected in the plate eirenit in order to Lhave
a tuning mercr, IMme ‘Lune-A-Lite  deseribed
in the November., 1941 jssue af this magnzine
is an example of a so-called visual tuning me-
ter. ‘I'his partieular device consists of a glass
tube filled with neon gax and two elecrrodes.
It is conuected in the same manner as o milli-

anuuerer would be econnected. As the signal
increases, the gas jonizes, bot in 1his deviee
the height of the lonized laver varies. This

device ig used in xome eommereinl
and may also be secured separately,

reccivers

The Tuning Meter as a Trouble Indicator

Axside from the obvieus advantames of the
funing meree as oan indicating device, i may
be used, with a litle rtheught, ax trouble
indieator, If the ANVC wuhe of o receiver
be removed, the reading of rhe meler will not
climge s rthe strength of the applied signal
changes,  'Thos 1he reading of rthe meter is
an fmdication of the condition of the A.V.C.
cireuit.

A poor rube in 1he AV.C. circnit may be
determined by tuning-in stations of  varying
intensity and noting 1the change in volume. 1f

there is a radieal differencee in the volume of
two loud siations. 1then the A NV.C0 tnbe is not
funetioning. However. 1he methed ontlined
above is8 far more efficienr. If, upon tesr. the
VAL tube is found te be in good condition.
but the tuning meter does not funetion prop-
erly, in all prebability the resistors in the
ANC. cirenit are defertive and  should bhe
tested.

Ranges of Tuning Meters

Although tuning meters arve simply milliam-
meters used fn oa partienlar manner. neverthe-
less meters are muude especially for this purpese
usnally having an jnverted seale ax shown in
the photograpl,.  When used in the plate cir-
enit of a power delector. the range of the me-
ter used should be about 5 ma.  If the pointer
swings off «eale. then a shunt js necessary,
HNowever. with a2 5 wma. scale no shunts will

usually be required,
tContinued on
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“The
Television

Experimenters’

Magazine”

NOW 25¢ A COPY

GREATEST MAGAZINE
IN TELEVISION

IMELY deselopments in radle's latest wonder,
Telesision, arg qwbiished in  every issue of
TELEVISION NEWS -Mr, [lugo Gernsback’s lat-
est  magazine Hapid adiancement in this art
today is tbecoming a repetitlon of the radle
eyele  of yeurs agoe. Daily breadeasts are he-
comlng more numerous and experitnenters are
following In qulrk order iIn building 1elevision
seis for experlmental purpeses. Foresight of its
developrient. can | ieen  hy " the pioneers of
tadio—ihey  ure cqulpping themselies npow wlth
television experlence.

The urilcles published In TELEVISION NEWS

are of primary importance 10  experimenters—
they are simple In eonstruction, understandable
znd  reptete  with  dlagrams, photographs  and
fllustrations,

Interesting Articles in the Current Issue

Telesision In Furope.

Slghe and Sound Lroadeasting on One Wavelengih,
Visio-Telephony in France.

Antomatle Synehronfzatlon,

Teievlsing the Engllsh Derhy

A Two \Way tathode Ray Tube,

Conirelling Light with Metal Films,

Television by tlie Line Conatrol Method.

Heview of !ligh Frequency Heeelver Deslgn,

A Slmple Mirror Deum S
A Highly Accurate Lens e
Fointers on lens Dice Design,

A Neat llome Made Televisor.

An Amateur Television Transmitter,

SPECIAL
OFFER
COUPON

nner,

TELEVISION NEWS
t00 Park Place. New York, N. Y.

[ ) As per your Speclal Offer. 1 enclose here-
whih £1.253 (Capada and forelgn $£1.50) for which
enter uy  subseriblion 1o TELEVISION NEWS
for One Year. You will also send me VIRRKE the
tast two fssues. 1 nnderstand hat the regular
rate for such a subscription is $2.00,

T 1 Mail me z sammle copy of TELEVISION
NKEWSR for which I enetose 15¢ (U. 8. Stawbs
or cotn accelted).

RC-10-32

Name isésandimraesdlos s

Address

Cltyw s simi. sresesissssess. .. Slate.

for OCTOBER,
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INTERESTING LOUDSPEAKER FACTS

(Continved from paye 213)

position
and

that the amplitude of each resonant
is proportionnl or equul to the necessary
requiired values.

Case Design

Mueh progress bas heen made in the desixn
of aperiodie cones from which the nujority of
Fesonat positions have been eliminared. Pl
is the opposite extreme from that just men-
pioned @ for in this case. all possible (hings
that might possibly cause resonnnt positlons are
carefully eliminated. A few years npgo it wils
quite common o hear o distinet and anneying
paper rattle in the majority of cone lowd-
spenkers.  Amlysis showed thnt the seam in
the cone where the cone was ghied together wils
one of the most important reasons why this
pattle was prevalent.  ‘Lherefore an expensive
jrocess was developed rhat pressed the cntire

cone ont of a singl piece of material.  Lhis
immediarely  eliminated the resonance s

by the seam and almost all cones in speakers
today are made in this manner.

It was alse fonnd that the kind of material
nsed in the cone it=elf had a dirvect bearing on
the number of resonant positions.  Metals nsed
ag diaphragms abmoest always responded better
on the hizhs than on the lows and therefore
resulied inoa “'ting” respouse.  Also the anmount
of resonanee was high so that this is undonbted-
Iy the reason wiy merui cones arve not used
roday. 1t was found that a comparatively dead
substance was the best thing if it eould b
made into a substanee hard enongh to use. The
resenreh departiments of varions organizations
set to work. amd now one of the hesp cones is
that made from ordinary bhurlap bag material.

It was alko found that ecorrugating the cone
had a direct effect on the rvesponse characler-
istic obtainable, aud although this ix still a
question of dispute, it ix generally agreed that
corrugation does materinlly aid the rone qual-
ity. hut the main questions are, where, how
nuch. and what shape? lven the wire used
on the voice eoil of the dynamic speaker af-
fecis  the vesponse charaeteristic. The wire
uged in thiz coil iz usaaally wound on the coif
form and is of copper. lteeenily. experiments
have been made in which the wire iz aluminum

and is moelded dirvectly on the form, 1t has
heen fomud that a light meral is good but in-

creases tiie hissing type of background noixes.
The aluminnm just mentioned haz heen used
quire suceessfully,

The size of Lhe cone used on any 1ype of
gpeaker is of major importance. If we set
the reed of & magnetie speaker into vibration
without any cone or load eonnected 1o it. then
it most cerrainly wonld be badly underlonded.
Ime to the small amplitnde through which the
recd moves 1here wonlil be practically no air
displaeced and no sound of any consequence
would be henrd. I a small cone were applied
to the reed, it would still be nnderloaded and
there wonld he no low fregneneies.  As the size
of the cone is increased. the air dizplaced will
also inerense and will it the low freguencies.
Now. if an cextremely large cone were uged,
then because rhe fundamental frequency of the
cone is lowered with the increase in Lhe size at
the cone, amd also hecanse of the inlerent in
ertin of the cone itsetf, too mneh encrzy will
he expended In the lower freqnencies wilh the
re=ult that the higher frequencies will e over-
shadowed,

What. then, must we do to obtain a balanced
response? The answer is that we must match
thte acoustie impedance of the cone to thar of
the reed, ‘Lhis is done in most cases by tho

law of trial amd error. A large cone is nsed
in eonjunction with a long reed. A series or
response tests are made and then the reed is

shortened,.  More tesrs are made with different
combinations unril 1he law of rrial and error
has detinitely proved to the individual conduet-
ing the test just which combination gives the
hest response.

The amount of cnergy to he radiated also
s a diveet bearing on the size of the cone. If
we llave a condition where only o small room
i< 1o be supplied, then a cone of abont 14 to 18
inches in diamerer will supply a pleasing and

natural sound provided. of course, that the
motor unit Is well designed and  the  reed

RADIO-CRAFT for
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matches the cone. This size cone ig well able

to handle up to about 12 decibels with good
response,  or prenter power levels the cone

shonld be increased in size (o about 22 inches.

In the dynamic type londspeaker it is not
necessary 10 use such a large cone to yet good
low-frequeney response and the chief reason is
that the action of this 1ype of speaker is il
ferent than that of 1he magnetic, In the mag-
netic the reed snpplies the mative power to the
cone. wherens in the dynamic the cone 18 pushed
in such a manner as ta actnally pump air. This
feature in itself wonld not e especially ad-
vantageons il it wore not for the greater amph-
nde through which the dynamic speaker moves
in comparlson to thnt of the nugnetic, The
direction of movement of the powerizer in ecilch
1ype of speaker is alzo diffevent, ‘T'he recd in
the magmetie speaker actnates the cone with
A flexing or sweeping meovement. Fig 3 In the
dyvnamie speaker, the voice coil ix in a constant
nagnetie dield and the variation in ux eansed
by the signal in the voiee coil pruduces molor
action in aecordance with Lenz's Law.  The
voiee coil, 1therefore, is either sucked inte the
field or repelled ourwards, "Uhus the vone itself
follows the polsations of (he voice coil and the
emanating sound is produced thrmigh o piston-
like aetion.  “Fhe amplitude is 8o great as to
produce a much larger amonnt of displiced air
than (hat which would bhe obtained with the
saine cone i the maghetie type of loud-
speaker,

in  conjunction  with  this more eticient
method  of radiation, the norvmal and nsunl
impedance of the voice coil isx sneh ax to place
the speaker in the low jmpedance  cntegory.
This means that it is possible 10 connect the
voite coil directly to a transmission liue and
transmit the necessary energy 10 (he speaker
over this line withour a worry nhout crosstulk
If more than oue or two lines are nsed jn the
wame cable or run in the sanme conduit and
operated at similar volume s,

The priucipal  renzon  why the dynamie
speaker has become o universally prominent
and well liked, is undoubtedly due te the low
varintion in impedance with frequeney varia-
tion. ‘I'hiz would sound as uneoinecied as the
well-known chicken walking ncross the street
because it wanTed to get on the other side. yet
both reaxons are gquite correct and exacr.

The impedanee of the usual magnetic speaker
at 1.000 cyeles is roughly about 7,500 ohn
(IFig, 4). 'The impedanee of this =<ame speaker
at 6.000 cyeles may be ns high, if nor higher.
than 47,000 chms!  Can yvou imagine dexign-
ing a matching reansformer or gimilar device
that will alse vary its impedance in exacely
the same manner as the gpeaker? Iln order to
prodnee  linear rvesponse the autehing  (rans-
former would have to do just that.

On the other hand, the dyninic speaker has
only a very low impedance varviation over the
frequency  spectrunm. At 1,000 cyeles its jm-
pedancee is abont 14 ohms (Fig. 4). while at
6,000 cveles the impedance rises (o approxi-
ntreiy 40 olims—thig i< certainly diferent from

that of the magnetie =peaker. 11 is fuirly
easy to design oo omatching rvanstormer  that
will operate within 1hese limits., Of course

there is the macrer of the iron in the speaker
being o lictle diferent than that of the trans-
former, but in the dynamie type of speaker
the 1ransformer will only mismateh within 2
few ohms of the actnal true value while in
the nuiznetie =peaker the  transformer may
mismaleh by several thousand olims on the
high-freqnency end,  Dne to the iron inlhienc-
ing the inductance of the speaker wimdings
and also the indnetance of the transformers
and therveby, in tum, affecting the impedance,
it is seldom that a perfect mateh is mude
hetween the magnetic speaker entput matching
gransformer and the speaker into which it is
working. ‘I'hus this is one great handieap that
iz not present with the dynatic speaker.

The Use of Baffles

Let us assume that all the necessary re-
quirements have been complied with and now
we desive 1o install our equlpment in varions
locations. 'I'he tirst thiny to consider is the
I'nct that our lew-frequency respolise will de-
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Service Men
TAKE NOTICE

J. R. Williams, E.E.,* originator
and designer of such service instru-
ments as the Supreme Diagnometer,
Confidence English Reading Tube
Tester, etc., etc., is preparing com-
plete and minute details on the con-
stouction and use of all types of
service cquipment — mostly new
inventions. Nothing left out. Meas-
urement drawings and detailed
construction.

Within the next few months there
will be such releases as Condenser
Dielectric Leakage Tester, English
Reading Tube Tester, "Resonator,” a
| new method for peaking and align-
ing, etc.

You get this for $2.00 a year. !

Many months of research and de-
sign are behind each release and you
will save over $2.00 on each and
every construction.

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

All of this for $2.00 a year.

You will know the problems of
each device. Nothing to guess about.
The first release of an English Read-
ing Tube Tester with all latest tubes
is ready for distribution. Way ahead
of anything. Next comes a real con-
tinuity tester and condenser leakage
tester. No guess work as information
is complete.

Send your §$2.00 now to

J. R. WILLIAMS AND EONS,
519 Palm Street

Little Rock Artkansas

*Chief Enginecer, Apparatus Design Conipany,

. AMPERITE
improves radie; pro-

lects  paris. A money-nuker for
Service Men. Send $1.40 to Dept.
RC-10  for dealers’ samplc and
.rlcx lelps.
PERITE on
T 361 BROADWAY. NEW YORK
Self-Adjusting
| ﬁlTA@\E/CONTROk.
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The New PoOwEgRIZER
MICROMIKE

for Public Address Systems
and Home Recording

The MICROMIKE s a very sensl
tive, precision-boilt mierophone, small
in alze  and weight easily
and quickly fastened to the
clothlng, Thls M1KE when
attached. pernlts com-
blete freedom of nove
nient  and  expression.

Simply attached by a
thin, tlexlble. 13 foot
twisled cord which s
run to a connector. A
small  “"Mlkontrel”™ s
connected  between  the
amplifler and the
MICROMIKE it can
be hidden in the pocket
and romtrolled by hand.

The MICROMIKE is quick-
Iy avupted by euucators. pub-
lle speakerd and enlertalners
It 1s not a toy mlcrophone,

Front View

Lut fs extremely practical. It

has stretehed  alloy  dlaphrarkm, and 1s gold-plated—

finished In opal sliver. Consitucted to meet rlgld tesis,

Furnished with fastening clip. Combingd wltlh the |
"1':.‘“erlzer." the MICROMIKSE mukes an idedl portable

outfit.

PORTABLE PUBLIC ADDRESS SYSTEM

with  ortable 1Powerizer 171-32, womblete with Mlcromike
Mikontrol and all tubes .. $96.00 |

Micromike, $12.50

MICROMIKE and MIKOXNTROL sent prepald to any part |
of 11.5.A, unon Teeelpl of pri POWERIZER *ortable
Address  System shinPed anywhere in this couniry Upon
recelpt of $10.00 denosit, balance C.0.D. Guuranteed for
90 days. |
Send for our bulletins tovering portahle and permanent
public address and central radio systems.

RADIO RECEPTOR CO., Inc.

106 Seventh Ave. New York, N. Y.
Amateur and

FRE Servicemen's Ripro

Wholesale Guide [

Hot off the press! Chock full
the latest of everything for
the Radio Serviceman, Ama:*
teur, Experimenter. Detailed
illustrations; vital and interest-
ing facts. Valuable tips that me¢an money
in your pocket.
Astonishing Low Wholesale Prices

Hundreds of "Hot Shot” bargains at deep
cut prices that challenge all America. L

WRITE TODAY—A free copy of (his
record smashing book is ready for you, Write
for it today! |
BURSTEIN-APPLEBEE COMPANY

1408D McGee St., Kansas Cuy, Missouri

of

Keep nosted op the new Unle
versyl Droducts.  Get your copy
from your dealer.

New Items include the superfine
line of Bullet Type Mlcrobhones;
the new compact Torpedo Mleros
the Waleh Maodel “"W''; (he suner-
Mideet Mode! Y the sensational
2-hution, popular  priced “and an ultra-
modeen line of Transformers that wlll set the
pace for years to come.

Universal Makes Tomorrow's New
Developments Awvailable Teday! |

UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane, Inglewood, Calif., U.S.A.

hhanes:
senslitive

Back issues of Rapio-CRAFT can be had at
the regular price of 25¢ each. Mail remittance |
to Ramo-Crart, 98 Park P1, New York, N.Y.

AERO SHORT WAVE RECEIVER $ 6.45
AERO AUTO RADIO., Complete 39.50
AERO SHORT WAVE CONVERTER 12.50

Send for Complete Catalog
CHARLES HOODWIN CO.
Dept. X-13

4240 Lincoln Ave.

Chicago, Ill.

pend direetly on the size of the baflle that must
be used in conjunction with our loudspeakers.
I'erhaps one wonders just why o batlle is s0
necessary in order to obtanin good low-frequency
response,

Latlling is Dby
as carty as 1868,

no means a new idea. for
Lord Rayleigh, oue of the
the old mwasters. showed,

most  proticient  of
in an extremely buteresting experiment. it by
preventing the air on one side of a tuning

fork from circulating with 1hat of the other
side. the intensity of the sound frow the tun-
ing tork could he tremendously increased. Con-
sider  Fig, A= the tuning fork moves
towards L the pressure of the uir in this
direction will be inercased, At the smme time
1he pressure at A7 will be decreased due to
rie displacement of the ftuniog Tk in 1he
direetion of 1. Lhus there will be created
a difference of pressure between A" and "B7
and the nir of the bigher pressure will wove

1o that of the ilower. or the air at "B will
move fto AL Now this nrovement of air
from A7 o IV ix spoken of as the “Lateral
Motion of the Air™”

Lord Ruyleich found that by placing a piece
of enardboard in such o position $o0 as to pre-
vent the lateral motion aof the air. the sound
from the tuning fork wus greatly inerensed,
l.ord Ltaxleizh. however. wax not alone in his
experiments for. as a matter of taer, most of
his work was based on the results of the ¢X-
periments of the late DProfessor Niokes. o
indicate the importance of the climination or
the Interal motion. l'rofessor Stokes estingtenl
that in connecerion with iiddle U7 of the
pisno. i1 woendd he possible (o increase the out-
put 40,000 rimes by the complete elimination
of the lateral motion of the air. therehy s
ing the air in front of the nnnided sgring to
travel in a thin strip,

‘'he nbove however does not expluin why it

iz necessary to have n hafle for good low fre-
qheney  response, Iowever, i isx the preven-
rion of the lateral motion of the air that
hrings in those deep lows thar are so hard
to obtain.

Leferring 1o Fig, 6 in which is shown the
radiation curves of the various fregquencles.

viz o high. medium and low. 1t will he noticed
that the very high hegueneies are projected
in the 1orm of a beam while. as rhie trequency
is decreaged, the angle of radintion hecomes
larger until at the very low frequencies the
wives literally “ereep around the cone.” Now
the cone is similar 10 the tuning fork shown

in Fig. 5 in that it vibrates hetween two
points,  If a signal of any frequency is pen
ernted by the eone, it will move first in i
direction rownrds "L The pressure at L
will e increased while that at A7 will be
decvrensed. Sound travels at L1000 feet per
second.  The wave wenerated by the movement

rowards 137 will 1herefore travel at 1,100
fect per secoid in either a heam. o short angle
or ¢l will move around the face of the ¢one
depending on wherther the frequency is high,
low or anedinm.

At othe same instant rhiat this pressure wave
is ereated. the cone also c¢reates @ wiave on
its other side which i8 in exact apposite phase
te that of the tirst wnve, If the wpenorated
frequency is hizh. then ir will b projected in
a beam and the poxitive amd negative halr
wives will not meer. AR the frequency is
decrcased the waves will be radiated in accord-
aner with Fiz. ¢ se that on the lower f{re-
quendcies  the  positive  wave will have time
to et around to 1he hack of the cone and
caneel the wave toward “A"  \When thix hap-
penxs, of courge, we hear nothi and this is
exactly what happens when we «do uot use a
batlle.

lLikewise, it is evident that the effect of the
batlle ix limited to the lower freqiencies: for
on the higher frequencies the radintion ix in
an opposire direction to that of the neuative
wave due to the Leam effect at these frequencies,

SUGGESTIONS

The problem of what to charge for service
cnlls is as preat today as ever., Ramo-Crarr
would like to hear from wvarious Serviee Men
who have tricd different methods of charsing
the enstomer and found them to be successfl.

Remember. onty rhose who have real informa-
tion to offer shonld reply.
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A good name

in radio

Send stamps for charts showing
adapters to use with different makes
of testing equipment for testing all
the new tubes, including 55-85-57.58-
82-G-2-41-421Wunderlich and the new

seven prong tubes.

ALDBEN MFG. COMPANY
BROCKTON Dept. R. MASS.

—— DRUM DIAL CABLES —=y
42 strand genuine phosphor bronze
SPECIAL 1.OW PRICE
We stock at all times or will make
for you ANY DRUM DIAL CABLE
FOR 8 CENTS EACH
DRUM DIAL CABLE WIRE
Twisted....... .1V cents per foot
Braided..... ..l cemt per foot

Send for samples and
catalog sheets
PEERLESS RADIO PARTS CO.
Box 264
Wilkes Barre

Pennsylvania

S. GERNSBACK'’S
RADIO
ENCYCLOPEDIA

What the New Second Edition Radie
Encyclopedia Gives You
It gives you an explanation of every word
used In radio,

I 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
Arrangement

352
pages
9 x 12
inches

Weight

1
S. GERNSBACK CORPORATION, I
| 98 Park Place. New York. N. Y.
| Sen¢ me one eopy of the new Second Editlon I

8. Gemnshark’s Radie Fneyelopedia. 1 encinse here- I

| with $3.98, check or mMoney order preferred.
{Forelgn and Canada. addf 35¢ extra for postage.)

| Money refunded in faly 1t not satisfactory.

I Name i D sl

| NOATeRs) oo bbbl § Bcdilionn m Byl o coneanc 0. 0 |

| 3 [ 3 LT {1 T ——— |

i RC-10-32 |
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A. F. CHOKE DESIGN

(Continged from page

ductance of a transformer or choke, The factor
Ugee. I8 defined as being equal to AB/AIE or
the inerement in B divided by the corresponding
increment i B for a given AC, fiux. It may be
rendily =cen that the value for u,.. is something
quite different from the avithmetical vahre for w
obtainedt from the original B/H curve.  'T'his
valne Is not really a constant as it varies over
a range of A.C. flux densities,  The relation
of Wy, to the A, flux is shown in g, 1D for
two values of ILC. magpetizing foree,  These
values are for a partienlar core material and
are consequently not for design purpeses,

With ... determined for a given D.C. tlux
density the inductance of the winding may
be calculated from the equation,

4 pi A NT U
10x1
1t will e noted in Fig. 10 that the value
U,... increases slightly for the hicher valnes
of A flux density but the inerease has the
offect of slightly adding te the indnetanee ol

is therefore beneficial in ils
tuned cirenits are

the winding and
offeet exeept where sharply
involved,

I an air-gap be provided in a magnetie core
the DLC. ghur densitp will falt off Lot an in-
crease in the A.C. perwmcability  will obrain
Pheve i an optimmm value for this eelation
which depends upon the characteristies of the
partienlar iron chosen for the core materiak.
That Is to say: for some length of alv-gap.-
for sone substitution of a material having unit

permenhility for a portion of the magnetie
path the A, permeability will e at a maxi-
mum. Not only this. but the D, tinx density
may be varled over o wide range with bag
sliglit effoct upon the induetanee of the wind-
ing,

In most AV, transformers p  certain per-

centage of air-gap Is necossary (althongh jt i
provided in the case of the highest quality

transformers only), The air-gap may be dis-
pensed with only when the DG flux density
is at zero through the use of parallel feed
systems,  In push-pull transformers the b.C.
components are as<suled to cancel hut there
are high valnes of A.C. in_ the core and a
cortain amonnt of DO, is always present due

to tube Drregnlaritiexs w0 that an air-gap is
still essentinl te an cconmnieal design,
In order to offer a sevies of elhokes for the

average oxperimenter to constinet with a fall

knowledge  of  the  characteristies  that  will
obtain it is firet wecessary that @ particular
lamination be choken which will be arailahle

A core form which will offer a range

to hiw.

ss 000 WlLIbBE PAID TO

PROVES THAT THIS IS
not the actual photo of mysell
showlng my superb physique
and how the Ross S{:l:m has
ficreased my own helght to
8 fr. 3 3-4 Inches. Hundreds
of Testimonizls, Clients up
to 45 years old gain from 1 to
8 inches fin a few weeksl

Ne Applianees—No Drugs—Ne¢ Dieting. ROSS
SYSTEM NEVER FAILS. Fee Tea Doltars Com-
plete. Convinelng Testlmony and Pariienlars B
eent stam, “Allow 1ime for return mails acrusy
the Atlantle.”"
Scarbornuch‘ Enallnd

Autocrat Auto Radlo

67
175 te 550 Meleri

First in 1907
First To-day

(P, 0. Box 15)

Complete less
‘“B'" Batteries
But Plus

Complete accessorles Inelude nounting Drackets, [Humi-
nated dial, lock switels, remmie comrel, dynamic speaker,
6 RN (Llse.) Tuber, spark  stippressore, and  antenna.

Everylhing except *'13'° Batierles, Rmall amd compact 5% 7

x Rl x R, Distapce rmnge 100 to 1080 miles.
ralufog avallable. Send $2.00 deposit. Batanee C.0.D

AUTOCRAT RADIO CO., Dept. R.C.
3855 N. Hamilton Ave. Chicage, {1l

SERVICEMEN-DEALERS
Write for our Catalogue
Complete Stock of NEW
Radio Replacement Parts

Hard to Get Parts—\We have then.
your repalr -work for entlmate.-

Grant Radio Laboratories

6521-C  South IHalsted St., Chieago,

Hend us

1S
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in the neighhorhood of 30 henries for att
normal values of 1w, flux and which will at
the same time lend itself to an cconomical

design in so far as I, resistance Is coneerned
may be stehieved aroud the EI-11 lamination
of the Lamination Stamping Company (located
at Brackenridge, Dao

The dimensions of this core are as shown in
i, 2. The characteristics of a core having
a sqnare erosg-section are as follows:

Window meea, 37 o-s.-in.

Volume., 4,05 en.in. g

Core weight, 1,180 ths s

Aren. 494 s oem, or LT6G-sq. QL g

Lepgth of path, 1561 em. or 6,13 in.

Widding data frem the charts Is based on
the u=e of cnamel wire of the size indicated

and with glassine paper between layers,  The
ends  of  windings  should 1w =traightencd
with pileees of fiber and the core itself shonld
I protected  with  severat layers of brown
paper.

In forming
chould be ceut
dimensions  and

of wood
the eore
layer of

the
to

windings a picce
slightly less than
wrapped with one
string.  After winding, this string may e
pulled  ont and  the eoil removed  from the
wuadd form,  The values for the air-gap given
in the chart refer to the total gap aned in the
eaxe of EI laminations the gap at the center
and in each leg shonld he just half the value
read from the ehart.  Any machinist will lend
you a micrometer to assist in building up
wnfers of paper or of fiber to insert in the
legs.  'The holes provided in the core offer
ready meaus for mounting and for clamping
in position hy means of iron or brass straps
in methods which will readily suggest them-
selves to the experimenter,
Vartations from the «data
be achievedd by varying the “stack™ of the
laminations.  For double the staek (2 x K75-
ino the inducranee will he doubled for a given
eurrent  density and number of turns: while
the resistanee of the windings will be inereased
by but one-third.,  For one-half the stack spect-
fied, the inductance will he halved: and the
resistanee witl he reduced by about 16 percent,
We may thus achieve with this single type
of lamination any value of inductance np to
G hy with DoCos or up to over 200 henrles
where no DL.C, is employed.  The core materinl
employed in calenlating the charts was Alle-
gheny Super Dynamo Grade Steel 8heots and
the ealenlations are based on the assumptlon
that 1 volt of A is superimposed on the
D, for high AC. flux densities a slightly
higher inductance will prevafl,
As an examptle, let us suppose that we dexire
2 choke having an indnetance of 20 hearies at
a current of 120 ma, on the ecore specified.
Traclng through from the 20 henry line at the
left edge of the curve we find that this cuts
the 120 ma. line at G700 turns, We tind from
the wire size—resistance enrve. that the wire
slze for this number of turns is No, 35 enamel ;
and that the resisianee of the ehoke will be
1.100 ohms.  Under these conditions the xecond
chart shows that the ailr-gap is abont .045-in.
Thix means that 0225600 of insulating materinl
wHl be reqnired in each leg of the choke core.
Now, an efficient choke shonld not have a
registance so high as this unless designed for
a specifie purpose—for  instanee, let us sup-
pose  that a  receiver employing a 2.500-0hm
dynamic field in its filter system must he
usedd with an external speaker aml we desire
to replace the original speaker field with a
choke,  In this case we would work haeekwards
from the speeifications that our choke must
have a 2.500.ohm resistance,  On the hasis of
ceonomy, ket us see what we can do with our
chioke degign in ovder to reditee the resistance,
As we noted hefore, the height
of the core stack by 1007, inereases the in-
ductance of any form of winding by a like
degree,. On the basiz of 4 square stack we
start with an inductanee of 10 henries at 120
ma. Thix calls for 5000 turns of No. wire,
a tatal resistanee of 430 ohms, Increasing the
stack by 100% tikewise increassd the resistanee
by one-third., Our total resistance is therefore
600 ohms, Neference to the second chart jmdi-
cates a total air-gap of .035 in. or .0173-im.
in each leg.

in the eharts may

inereasing
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Order a set of the NEW

CENTRALARB
Motor Radio Suppressors

Today!

for the NEW Centralab Suppressors are actually
S0 to 5007 more efficient in reducing spark
noise than the average suppressor.

The generous 1',” of resistance material is blked
at a temiperature of 2700 degrees with its ceramic
jacket; both together forming a solid granite-like
unit. Simplicity itself!

And this very simplicity makes possible an un-
usually LOW price. Order a set today . . . one
for each spark plug plus one for the distributor.

Retail Price  Your Price

Set of 5 for

4 cylinder car $2.00 $1-10 net
Ser of 7 for

6 ¢ylinder car 2.75 1'50 neg
Set of 9 for

8 cylinder car._ . 3.50 1'90 net

LABORATORILES

CENTRAL RADIO

930 E. Keefe Ave.

T

Milwaukee, Wis.

[ e

i.]ll}l_l.

vau cannal

:f H.f:“um'
“1 *"’l £ f*l |.||||]4 ble boahk
- nather Ciarog
T EnL'ruuraml.m

'.u‘H'nl 1 this

All that is New in Radio is Listed
in this 100-Page Money-Saving
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} 1932 FALL EDITION CATALOG
: WE ARE HEADQUARTERS FOR
}
}
}
}
}
b
}
}
b
}

Public Address Ampli-
fiers and Installations

You Pay ONE PROFIT! Purchase Direct
From the Manufacturer! Our Amazing Low
Quuotations Will Astound You!

It will pay you to trade exclusively with
the house of ""Coast-to-Coast’ . . . write for
your copy of our fre¢ catalog today!

i il o e e S R

P S S S v

b

23R Wesl {7t NewYorkNY. _
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SEND NO
MONEKY--

Clip und mail to us the coupon below. We will send vou

either one or both books through the Express Company

for vour inspection. You have the privilege of keeping
or returning them.

If you want to have a complete set of all Radio
Diagrams. 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 In-

dustry. Every Ruadio Service Man and Dealer should have them available

for immediate use in his business. Professional set-builders and amateurs will
find them instructive and helpful.

.(::o:;amzfl(i‘l Wiring Di-gf!"'“ RN

Edition

Volume I, 1931

.1.9)1 Radig l.'“.' 5
S

T
Guide
i

CLIP COUPON AND MAIL TODAY!

Briefly outlined below are the “high spots”
that are to he 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 memhbers of the radio industry. This
assures you of its importance io those en-
gaged in radio and how valuable it is to
them.

Partial Contents

Wiring diagrams of radio sets manufac-
tured 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
Service Men. dealers, manufacturers, job-
bers. set builders and amateurs.

(Here are but a few of the subjecis covered
in the special course of instruction),

Power-Supply Systems

Amplifiers
Radio Phonograph

Antennae

Automotive Radio Equipment
Condensers Resistors
Detectors Shiort-\Wave Sets
Eliminators Speakers

Meters Tuhes

$4.50 Complete with Supplements

650 PAGES

(Complete with Supplements)

Over 1,500 Diagrams, Clarts
and Hlustrations

Flexible,

Looseleaf

GERNSBACK PUBLICATIONS, Inec.
96-98 Park Place. New York. N. Y.

I"lease sentt me for FREE inspectlon the books I have checked
below 1 umderstand | may exanine them earefully. and should 1
v the full cost.
carrylpg charges. This ofter i3 ol only in the 1.5 A
[ 1 Volume 1, 1831 Manual. with Subplement.
[ 1 volume I1. 1932 Manual. with Supnplements to Lo malled Free

o

declile to keen them. [ will

every $0 days. £5.00

[] BOTH IOOKS FOoRr §9.00.

NADI® g5 srotop i e deavars i oo s G Ear® s i f TETe

Y0 (1110 Oy S S — i R—y iy S |

City

He-1v

Binder,

9x 12 inches.

plus the few eeats for

£1.50.

NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME |
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Get Supplements FREE with the
NEW 1932 MANUAL

There is so mnch new material this Manual, that
a Service Man or dealer would be lost without it when
called to service a set. Information about new model
which have hLeen on the market only a few weeks ar
contained in this look. The 1932 Manual makes the
service kit complete.
I'he 1932 Manual contains a FFull Radio Service Gui
and a Conwplete Directory of all 1931-1932 Radin
Diagrams. atso models of older design.  Fveryone i
the Radio husiness shoull have a copy. Send for vour
i today!

Partial Contents of Volume 11

1

A step-hy-step analysis servicing a receiver whieh
embodies its design every possible combination
modern radio practice; it is fully illnstrated and thor
onghly explained. It is the greatest contrihution
the radio service field.
Chart showing the operation of all tyvpes of vacuum
tuhes. whether new. old or ohsolete.  An exclusive resnm
of the uses of the l'entede and Variable.Mu Tubes
and their characteristics.
Complete discussion of the superheterodyne and its
inherent peenliarities, special chapter on tools
used on superheterodyue circuits. Schematic diagrams
and circuits complete with color codings.
Impertant chapters on ecommercial aireraft radio equip
ment: new data on commercial short-wave receivers
aml converters.
Servicing and installation of public address systems
amd talking machine equipment.
Standardized color-cedings for resistors.
Operation of old and new testing equipment; tube
voltmeters, output meters, oscillators and  align
10(¢
\ full section on Midget radios—their design, circnits,
amd types. llow to service them most economically
ITundreds of schematic diagrams of older radio receiv-
ers which have never lLeen published.

nk pages for recording notes. diagrams and sketehes
these pages are transferahle to any part of the huok.
Coupon page for free questions and answers.

$5.00 Complete with Supplements
OVER 1,000 PAGES
(Including Supplements)
Over 2,000 Diagrams, Charts
and lustrations

Flexible, Looseleaf Binder,
9 x 12 inches.

NUMBER | OF - THE OFFICIAL RADIO SERVICE MANUAL
IS REPEATED IN VOLUME NUMBER .
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ADAPTERS FOR TEST EQUIPMENT

(Continued from pige 217)

md DHOT.
2.5 volt

214, 533, 534. 535,
The adapter is to be
n\cholo socket.

No. -2, Fig, 17, is for testing the Ma-
jestie G-2-8 and Ge4-3 tubes in the following
Luhe cheekers : Madels 200, 210, 214, 555, hid,

ane T 18 voaml 675,
No. 1K, is for testing the types 'S,
amd (ubes in the 209 and 210 dewell
tube checkers,

No. 00T,

ni6G, hn8, 540
inseried in a

7.

973,

g ey

iz, 1, is an
adapter for use in connection with
and 565 oscillntors,  Also used with
and GGO ser anslyzers,

No. 954118, Fig, 20, changes over 1 four-prong
plug to a live-prong plug.  Used with Jewell
444 or any set analyzer having n hasic live-
prong pluyg uging the Na- Ald lateh-lock feature,

output meter
Jewell 560
the 144

No. (- E1PFLL Pig 21, is for testing the Kel-
et overlend heater™ type tubes in the Jewell
ot analyzer comprising models 198, 199, 408,
400, 444, HTT, HTR. AN and 660,

No, 954IKG L, Fie. 22, is foe testing the first
weetion of a ‘I'ripleI'win mbe.  This adaprer

ix 10 be placed in a four-hole socket of the b
lester © the 46 socker for the 205, and the
LA socket Tor the 2050 May he used with
analyzer madels 200, 210, 214, 53 D4, Hag,
ao6. H0R DE0, K0T and 675,

No, OB4KG, Fig 2% tegls the second section

of the triplestwin tube.  May he used in all
the analyzer models listed for the No. D4 KGL
operatins direeriong are the sane s for the

No, 904K(iL adapter,

Nao. 044 PLETL Fig, 24, is for testing the type
&G4 tube in tube clicekers. 'This adapter incor-
porates a resistor to limit the plate current to
prevent damage to melers May e ||~e|l with
models 200, 210, 214, ". 35 8, 710,
597 and 675, Insert in 2

2.5 \olt si- l\t'l.

No. 96APG. Fig. 205, will alzo test the types
41, 42, 1"\ and PZH tabes.  lowever. it is
necessury 10 use the socket of the tester ordi-
narily used for testing the type 27 tube, or any
live-hole socker wired for 6.5 volts,

Noo ot Pl is used for resting the
05 and 85 duplm aligde triode” tubex. 1'lace in
a 27 sockee 10 test the 55 and and inoa "85 G
test the #5. May be used with the following
Jewell analyzer Maodels 208, 210, 214,
Ve, ' . 040, 397 and 675, o check
a0 tube.

Na, WGOKIL, e, "- is for testing the
five-prong  Wunderlich A" mlnc in the type
27 gocket of tesrers.  May be used with nll
Jewell instrunient models clesrrihv(l in connee-
tiion with the No. 965355 adapter,

No, UGIGG, e S0 is used for testing the
txpes 2t .md i rubes.  When testing the 29,
n=e a 2.5 volr tfiliment) sockeg: when testing
he GO, n=e a 6.2 volt, five-prong socket,  May
he used widh lln- lf\llm\m-- Jewell Moddels o 210
I i . T4, 59T and 670,

No, lrl—IL,I B, Pig. 29, is 1 to test the
Laytheon tepe DR 1ube which is nu de for use
in auto I liminaters, 11 iz 1o e placed
in the Ivpe "84 socket of tuhe checkers.  In-
luded in the adapter is a current-limicing re-

siztor af correct size. May be used with Jewell
msrnnnmne Madels 210, 210, 214, S840, G054,
25, BIS. S40, 7. oamd G750,
i praetically  completes  the data on
adapiers =uited to the necds of Rervice Men
who uwn Jewell test instruments: alsn. it con-
cludes the firer part of onr article on Adapters.
e anthor wilt e pleascd. indeed, 1o heav
from radio men who may wigh (o question any
of 1he sintements 1har have been made. or
who would like o obtain any additional in-
form:tion regarding the design or use of these
vory useful units,

the

THE CRAFTSMAN’'S PAGE

(Cuntinued fram puye

knows of a number of inghinges
wherein the oneampere detector tnbes have
heen substituted for the older types designed
for the 1% ampere drain: furthermore in
nearly every instance where such provedure s
woen followed in the caxe of an old receiving
get it has heen possille lo substitule o sec onil
fube of the new type in place of one of the old
type 26 tnbes (usually the firsr A 17, tube), aud
operate the heating featuve ol same from the
filmment supply winding of the detector tube
without ciusing pereeptible excess heating in
the transformer. (Adapters do the rrick D or
the sockets may be changed, where necess: 'y, )

With the abave mentioned facts s o basis
for further consideration of the subject | snh
mit that it would he a proficable venture rfor the
tube interests to offer. at an carly date, a tithe
of the 27 rype. desigued to operate tfrom the
1% volt winding of transformers intended fov
rype 26 tube supply. and with g drain of not
to oxeced the once-ampere demand of the present
tnhes, and also a sereen-grid tube operating on
the same current drain.

Ax onomatier at information the writer lad
at one time, &onwe tubes of the henter type
which were dcmgned for opclxnmn on a 11

The writer

238)

nit and whiech

a long time,

¢, M. DiLaxo.

sincoln, Neb.
(Although the plo|m=|l of Mr, Delnno will
wtrike o responsive chonl in rhe liearts of many
we question whether marhematical compulation
conld stand the strain of supplying ldentlfica-
tion fizurd
A any rate, Mr. Deluno has opiniens—-and
thar, certainly, is worth writing home about.
Sinee the ice has heen hroken, let us put o
reeard 1he following sngeestions: A T of di-
rect-h v tubeg (o be knowu az the “portable
serice” It ghould include tnbes of sereen-grid,
pentode nnd general-purpose type. it with an
envelape no Larzer thau is nsed for the Western

volt supply ¢€i operated very

satisfaerorily

Eleetrie 1ype N (No. 215-0) or “peanut” tube.
which ix the size of oue's little finger: thelr
lilnment ix rated at 0.25-amp, and 1.1 volts

the proposed series shoull wore near

mate our present U2-volr” series

2 ovolts), or pevhaps be designed for 11 volis
supply but a ¢urrent congumplion of ouly 60
ma.. or less,

Whar say - —manufacturers, experimenters, en
gincers and Nerviee Men 7 —Editor.)

THE g TUBE

(Continued from puye

milliamperes when joniziation took plice il
for this reason 2 limiring resistor must be
wsed to prevent the self destruetion of the
tube.

‘I'he connections for the operation of u relay
in a phatoclectric cell eirenit are =hown in
IFig. 3 uming a single stage set-up of the type
SI0T tnbe, A limiting tor of 3.2000 nhins
was used in the plate cirenit while a fi0,000-
and a 15.000-0hm porentiometer were used fo
obtain hing far the grid.  The potentiometer
was nsed to set the operating hink,  The zrid
leak fo he used depends entirely on the photo-
electrie eell used, atthough, as in all gas con-
{ent tubes, one fo 1wo megohms appear to e
{he maximum practical values, The relay used
need not be sensttive, as from 20 to 30 milli-

RADIO-CRAFT for

OCTOBER,
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amperes s available for
is necessary, it

aperation,  If more
ix obiainable by increaxing the
plate volinge, 1t iz pecessary to shunt the
relay with about one micrafarul of capacity
in order 10 aperate on the pulsating enrrent.

Operation was secured on light
thee photeelectrie cell of mueh lower
than  with any previeus amplitier tried.  1In
faet, the single siage here proved to he the
cqnil 0f the two stage direct-conpled amplitier
deseribed in the October, 1941 f’sue of Ranio-
CRAFT, T'he action was very positive, 1he relay
closing with a =nap. ¢

inpurs  to
inrengitics

Absolutely
any ise,
operalion.

no chatter conld be obtained in
even at the threshold of relay

1932
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Where There's Sy YOURS
Action— ithout extra
Every Day—And a Pay- i cost. t

day Each Week — You
Be the Boss!

Get

Into a Line

This excel-
fent sct ana-

nmln now while bundreds aro lyze r and
Jouklug for work where there isn't o
any. the radio service fleld can [ro”l’_]CShOOt
use trained men, With the proper | ¢r mcluded
tralning and the necessary euaulp< I |

ment you tan enler lhl‘S field upd} W1ith ol ‘;
make a comfortable living,  Wo )
include with our course this GO r S.e
modern  set anulyzer and trouble training.

shooter withouwt any exira charge.

This plece of eguipunent  has

proved to he a valusble help 1o our members. After

a brief perivd of training, you can lake the set analyzer

out on service calls and really compete with “old
nerg.”  We show you hew 10 wire romas for radlo—

fns1all auio sels=—build and install shor-wave reeefvers
—analyze and repalr all 1ypes of radlo sets—and ‘muany

mher nrofitable jobs can be yours

Tearhing you thls interesting work is our husiness and
we have provhded ourselves with every facillty o help
you learn quiekly yel thoroughly. If you possiess average
intelligence amd the desire to make real progress on
your ovn merils, you will he Inivrestedl,

ACT NOW-—MAIL COUPON

siart thls very minute!  Send for full details of our
plan and free booklet that explains how eashly you vcan
now ecash in on radlo quiekly. Don’t put it off! Wrile
loday! Send now!

F——_———,—,——————— — ———

I
!
|
|
Ll
i
|
l

RADIO TRAINING ASSN.
Dept. RCA-10, 4513 Ravenswood Ave..

Gentlenieti: Send mie detafls of your Enrollment
Plan and infornalion on how to learn 1o make real
money In radio quick.

of AMERICA
Chicage, 11l

|
|
|
|
By 17— |
|
|
A

A New

SHALLCROSS

Combination Multi-Range
A.C.

and

D.C.
Meter

using Type
No. 610
Shalleriss Re-
sirstor Wiy oml
the Wesion
Model 301
I'niversal
Meter.

This
Combination Meter
measures
4 D.C. Voltage Ranges
4 A.C. Voltage Ranges
4 D.C. Current Ranges

3 Resistance Ranges
3 Impedance Ranges

including Capacity, Induetance and a

Resistance Range,

Send 8¢ in slamps for Bulletin 152-1° which
containg @ diagrum of this cirewit and  in-
forination on its construction.

Iigh

Shallross Mig. Company
S S seEcaLrics

- l’ollqudlo Pa.s

,"\

L
SE5I5T008
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Presented on these two pages are the new

books of the RADIO-CRAFT
the most complete and authentic set of
volumes treating individualiy,

divisions of radio.

branches of the industry.

Book No. |
RADIO SET ANALYZERS
And How To Use Them

With Full Instruetions and Deseriptions
of Set Analyzers, Tube Checkers,
Oscillators, Ete.

By L. VAN DER MEL

This book explalns thoroughly the oper-
ationr  «f  set  analyzers, tuhe eheekers,
oscillators ami  other testlug  enqulnrhent.
For every rndio man this book 15 ex-
teemely  helpful, It covers every phase
of testing and gives you valuable short
cuts:  completely  1lustrated  wit hoto-

graphs and dbakrams to faeilitate the use
of modern testers
The following chanters briefly outllne

INTRODUCTION: THE AN-
Fundamentals, Switrhes. A,

the rontents,
ALYZER:

and  D.C. Yolimetcers Callbratlon  an
Drestgn: TROURBRLE SHOOTING  WITH
THE  ANALYZER:  Chlis-fieatlon of
Trouble. Amalysls of Troubles. Uses of
Varlons  Apalvzers. (are and Mainten-
ance; CONCLUSION.

Book No. 2

MODERN VACUUM TUBES

And How They Waork

with Complete Technical Data on

Slandard and Maony Special Tubes

By ROBERT HERTZBERG

MODERN VACUUM TUBES deseribes
the fundamental electron theory whileh 1s
the basis of all varuum tube operation.
and €oes progressively from the slmplest
two-element tubrs rlght up to the lLitest
bentodes and thyralfons, It s wrltten
in eclear, stinnle language and s desoid
of the mathematics which 1s usually o
confuslng,  Valua reference charts and
charueteristle  enrves  of  standand  and
special tubes are to he found. also dla-
grams of sockets and pin eonnertions.

Here are some of the chanters: ‘The
Edison Effert and The Electran Theory;
Eleetron Ekmitters and the lonization Er-
fect: The Three-lilectradle Tube; Vurimm
“Tube Chararterizti; Four- aml Five-
Element Tubes; Light Sensitive Cells and
Other Speclal Tubes

All

Book No. 3
THE SUPERHETERODYNE BQOK
All About Superheterodynes
How They Work, How to Build and How
to Service Them
By CLYDE FITCH

Theee Is no more (asclnating a subject
in the large array of radie clrcults than
superheterodyne eircuft.
a Nerviee Man or experi-

st-hand  Kknowledge ubout the
ronstruction of  superheterodyne  recelvers
13 very importamt The ook on NSujwr-

heterodynes gives wunderlvlng principles
of their ronstruction. right fromn the very
first set made.

The followlng I8 a short 1lat of con-
tents: Lasle Princinles of the Nuperheter-
olyne: The Oselllator: First  etector:
Ningte Dlal  Tuning Systems:  Intern-
diate  Amplifler: Necoml Detector. audlo
Amplifier aml Power Supply: Commerclat
superhetermiyne iteceiters: servicing
Superheterodynes

Clip Coupon and MAIL!

EW in the

BOOKS

Each bhook has been de-
signed to give radio men the opportunity
to specialize in one or more of the popular
The material
contained in these hooks will increase your

1

LIBRARY—

important
The

radio man;

Book No. 4
MODERN RADIO HOOK-UPS

The Best Radio Circuits
A Complete Compendium of the Most Im-
portant Experimental and Custom-
built Receivers

By R. D. WASHBURNE

It Is faselnating to the exneriinenter.
or ewen to the up-tn-date Servhre Man,
1o take a cemmiertiul set and to change
It Into one using o Ffannus hookub that
Is not found iIn amy manufaciured set.
Many excellent rircuits have never been

mereialized, but liited only to luve-
vt bullders. Thousamds of these papular
Alrewits  have heen  reaunested from  time
to thne. and In this book we have ln-

ided over 150 cireults. which Include the
furmous  I'eridyne,  Cash-Llox  A1°,-D.C
¥et and others

The cirtuits cover the following: Broad-
east Receivers, All-Wave Receivers, Short-
Wave Receivers, Converters and Adapters,
Teloevision Receivers, Home Recording Ap-
paratus, Automobile¢ Receivers, Audio and
Power Amplifiers. Power Units and Mis-
eellaneous Equipment.

Book Nso. 5
HOW TO BECOME A RADIO
SERVICE MAN
How To Get Started and How To Make
Money in Radic Servicing
By LOUIS MARTIN

The ambitlon of many men in radio

today 1¢ to become first-grade Nervies
Mun. 1t 13 pot as dittleult as one might
lirfleve. but it cannot he done in a few

hert montns.  Following very ecarefully the
wdvlee of Mr, Martin, who has Jeslt with
rhe problems of thousands of Nervice
Men, this beok deals very carefnlly wlih
the essentlal slages | the preparatlon
for nuatifying as a Servlee Man.

llere are the chaplers; The Minall In-
dePendent  Servlee Man: Advanced (om
1 18] Asperts: The Radlo Set; Neml-
nleal (onslderatlons; Advanced Nerviee
Irata.  Farh chapter i3 agaln sybdivided
to bring out tn minute derall every polnt
of importance,

Book No. 6
BRINGING ELECTRIC SETS
UP TO DATE
With  Pentodes, Multi-Mus, Dynamic
Speakers—Complete [nformation How fo
Modernize A.C.. D.C. and Battery Operated
Reeeivers
By CLIFFORD €. DENTON

In this country there are over ten mil-
lon _electrically operated recefiers that
could be modernized by Daclng in them
new  type  tube f1ew  stieaker ¢iuipment
minl  other nuwlern  {mprovements This
buslness of lmpraving old scts van go le
tho experimenters and Service yen if

vy wlll gquizkly Jumn into actlon.

Itead In this book by Mr. henton, how
easily You ran modernize any obsolele set
and with little adilltional cests.

. Here are the high lights of thls hook
Tubes  Avallablo for Heplacements: Klee-
trifying  Battery  Recelvers; Use of the
New 2- and B-Volt Tubes: Operating Nets
with SIngle Comtrof; Converslon of A.C.
Nets Into D.¢. and 1N.C. Into A.C.: Ie-
placing Ontput Tuhes with Higher Ontpug
Tubes; Tmproving Ol  Supers; Loftin-
;}]me Amplifiers; Adabters and Thelr
se.

GERNSBACK PUBLICATIONS,
I have ecircled below the numbers of hookg in the RADIO-CRAFT LIBRARY, whieh vou
are 10 send me, and have dedueted 206, for ordering five (5) hooks or more. 1 have Included
my remittance in full, at the price of 50c each, when less than five books are ordered.

Circle numbers wanted
Name

|
|
|
I The
|
[
|
|

City
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amonnt of my remittance is

INC.

96-98 Park Place,

2 4 7

Address

New York. N. Y.

|
|
|
(Stampr. checks or motiey orders accepted.) l
|
|
I

8 9 10
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an authority
each is thoroughly familiar with the field
which he represents,

| Cuts;

Radio{(raft

knowledge; you will find them a real help
in your work and they will contribute to
your money earning capacity,
books during your spare time at home.
authers of
known to evervhody.

Read these

these books are well-
Each one is an expert
on the suhject—

Book No. 7
RADIO KINKS AND WRINKLES

For Service Men and Experimenters
A Complete Cempendium on the Lalest
Radio Short-Cuts and Money-Savers

By C. W. PALMER

Tt often becomies necessary for expert-
menters and Nemjee AMen to rall ypon
their memory for some short cut or railio
wrinkle that will solve a problem aulekly
In business. “‘short cuts™ mean tlme and
meney saved. and to the Nervire Man
“time saved” means money earned.

This beck §s a cowpllation of Important

radlo kinks and wrinkles and discusses
only such ftems as are constantly used
tonlay

llere are some of the more important
rhapters tntroductlon;  Nervicing  Short-
Testiug  Equipment and Meters;
Tubes and Clreuits;  Yolume-
Methods: AmnbHfiers and  Phone-
Renrlucers; I"gwer Supnly  Edquip-

Vacuum
ontrol
kPaph

ent; Colls and 'Tunlng Circults: Short
Waves; Loud Npeakers; Tools and Ae-
eessories.

Book No. 8

RADIC QUESTIONS AND ANSWERS

A Seleetion of the Most Important of 5.000
Questions Submitted by Radio Men During
the Course of One Year

By R. D. WASHBURNE

There have beem wollected a wide varisty
of nuestlons whirh have come into nur
eldltorlal offires during the past two years,
iid  only  (hose  whose  answers would
benefit the majority of men engaged In
radlo have been inrorturated in this amaz-
Ing questlon and ansvwer book.

The tremendously loug list of toples
better exDlains the subects which are
treated.  Here are the titles:

Radlo  Servlelng; Recelver  Deslan;
Hinue Recording.  Televislon; Nound
Enuipment;  Nhort Waves;  Antennas;
Operating Notes: ‘Test Equipment; Tubes;
1ltra-8hoit-Waves: PPolice ltadlo; Repro-

durers: Nunerheterodynes; Autoinative Nets;
I'ower Packs: Automatic and itemote Con-

trol Derlees: Allgning I'rocedure; Photo-
electricity; Adabters: Measurlng Appat-
atus; liand-Setectors; Converters: Public
Address Fquitment: Alideet Sets; Oscil-
lators; P'honograph Plekuns.
Book No. 9
AUTOMOBILE RADIO AND
SERVICING

A Complete Treatise on the Subjeet Cov-
ering_ All Phases from Installing to
Servicing and Maintenanee

BY LOUIS MARTIN

Automoblle radlns are ub and coming,
and someune has to service them Droperly.
It thereforr behooves you to read this
Inmensely  Lnportant new  beek on  the
art ol Automobile Hadie. The book is
conclze. and full eof illustrations, photo-
graphs, diagrams and hookUbs,

Here are only a few uf some of the
really Interesting chabters: Introduction;
Automotive 1alio Installatlons: Comnplete
Descrintlons of Commercial  Autornotive
Recelrers: Servieing  Automotive Receiv-
ers: The Iznition System; (Grneral Ner-
vice Cunslderations; Effects of Tembera-

ture on Yower Supply;: Conclusion.

RADIO-CRAFT
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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 authentie, right-
up-to-the-minute and written so

that they are easily digested anid
c¢learly understood. Mail coupon on
the opposite page for your hooks.

Book No. 10
HOME RECORDING AND ALL
ABOUT IT
A Complete Treatise on Instantanecus Re-
cordings, Microphones, Recorders. Amplifiers,
Commercial Machines, Servicing, etc.

By GEORGE J. SALIBA

1f there is one subject that is fascinmating
to every radic man, it is that of lliome
flecorling. Of course, this volume is not
all on **llome™ recording, but the information
contained therein is hinportant te co ercial
radio men, studip optruors, eugineers and
others interested in this phase of radio.

The art of recording and reproducing
broadeast  selections is becoming mere im-
portant every day to rmadio men, cxperi-
menters amd Service Men.  Equipping dance
halls, auditoriums, ehurehes, restaurants aml
homes with  public  address and  amplifiers
brings muny extra dollars and often an
cxcellent meome.

In this book are found such topies as:
Short Ilistory of the Art; Mieropliones:
Recording Amplitiers: Cutting Heads; Tvpes
of Reconds: Commercial Machines: Adding
Recorders  to Receivers; Studio  Lavouts;
Mechanical Filters for Turntables.

BIG
DISCOUNT
OFFERED

In order to make it possible for everyone to buy
these books., the finy {(50) cents priee has been
made uniform for all volumes. You ean buy 1hese
bocks separafely, but you should take advantage
of our speclal offer:

When Five (5) Books
or More Are Ordered
Deduct 20%
from Your Remittance

Simply fill in the coupon helow,
us legether with your remittance.
or money orders accepted.

AllBooks Uniform

The books in

and mail it to
Cliecks, stamps

the new RADIO-

CRAFT LIBRARY are all
striclly  up-le-date, and
wtittenn by men who

know thelr suhjects

The rounnes are all
unlform size, 6 x 9
inches, and contain on

an mverage of 50 to 120
Mustrations, Each hook
is printed on line bouk
paper, and no expensg
has been spared to tnake
it an guistanding value,
for its editorial contents
as well asx from the
mechanieal stand.

neint,

RADIO-CRAFT

for

OCTOBER,

N.R.l. PRACTICAL LABORATORY
TRAINING COURSE

This supplementary laboratory course will
prove inviluable to the radio student regardless
of the branch of the husiness in which he in-
tends 1o speciatize. ag the hsic prineiples un-

derlying  the  fields of  servieing,  televigion,
sound pictures, aircraft rudio and commercial
operating are the same,  Ior example, the

sound projectionist, just as well as the Service
Man, must understand the operiation of viteutnn

tubes amd the resting of circuits, and both
must have a thoroush understanding of the

weneration and coutrol of electrieity,

The cowrse is 4divided inte tive =sections of
ten experiments each.  The first fection gtarts
with the simple detection of elecirie currents
by means of an carphone, and procecds through
the follewing further tests: to show how the
presence of an electromotive tarce can e de-
tected by 1he eve: to show that an can.f. has
polarity ;. to show 1 o magnetie field  is

alwilys asgocinted with cnrvent flow: 1o show
that a greater magnetic fielil is produced by
direct current flowing thrangh o coil wound
mooan iron core thon by the =ame  ¢nrrent
flowing throush an air core coil, to show the

different conduetivities
1y illuscrate the effect
duetion : to show hoew
by ehemieal aetion: to
storage battery
of electricity.

I'he second Dbooklet deals  speeitically  with
vaeuum tubes, how to test them and hew to
record their hehavior under various conditions
of tilnmeut, grid and plite voltage.  The eon
struction of several simple Dur useful  tube
testing insgruments is described and illustrated.

In the third instahoent the stwdenr is taken
fnro the more advaneed subjecta of tlhe gener
tion of low-frequency oscillatinns, the contyol
of freqiteney. the dynatron ascillator. the modn
lated 181, oscillator, the phenemenon of resou-
anee, ete.

The =ubject of detection or “demadulition™
ig treated at length in the fourth booklet.
Various types of detectors and detector cirenits
are congidered and the features of each e
scribed,  An excellent modulated oscillator ean
he nuide with the apparatux furnished to the
stndent of the eourse,

The fifth and last hooklet expands generally
on the subjeers previonsly ecovered,  The nse-
fulness of the vacnum-rmhe voltmeter is ex-
plained, a8 are numerous methods for using it
The experiments cover the following subjects
the action af the A output traonsformer;
amdio amplifieation with traneformer aml re-
sigrance-capacity conpling ;. Imilding  a  regen-
erdative recciver : awdding 1L amplitication : and
the effect of tuning the aerial circuir,

This course is well prepared and clearly
written, and is altogether devoid of the muathe-
nuttics  that confuses many  practical  radio
workers,

of diferent marerials:
of electro-magnetie in-
eleetrieiry ix generated
show the action of the
to show mechanieal renerntion

HOME EXPERIMENTS

(Continued from page 254}

which yort are comducting the experiment, will
be sufficient to cause a minute electrical current
Lo Now and register upon the meter.  lowever,
when the full foree of the rays of a tlashlight
are tlashed on the cell, a decilled deflection of
1he meter needle will he observed. denoting the
fact that due to n chemieal action within 1he
cell an appreciable electrical eurrent has Leen
caused to flow in the phaotoelectrie eell cireuit.
To demonstrate how variations in the size aml
intensily af the heam of lizht ean ehange the
current flow in the cell eircuit. it ix suggested
that the experimenier cut various sized holes
in a piece of eardhaard and then shine the
light from the flashlight throngh them, noting
Whe while, the ehange in current indicated on
the meter.  Alzo, picees of smoked glaxs of
varving density may be held before the beam
of light ta eause changes in the flow of cur-
rent.  Other experiments will siggest  thews
selves to the experimenter. The practical
knowledze to he gained fram this rather simple
experiment ix in the parallel whieli can he
dritwn between it and the rather claborate pro-
ceszee involved in the produetion of sound
from film as used in talking movies,

Next month: A gimple photo cell and am-

wplifter which may be used to  demonstrate
varintions in sound from an interrupted light
sotiree.

1932
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SPECIAL

“Pay-as-you-go>

OFFER

ERE Is a new, practical, plan by which you Can
start AT ONCE to become a

TRAINED CHEMIST

graduated Dby our lnstitute, without the obligation

of signing up in advance for your entire course.
{ By taking only one step ut 3 time—us your means
permit—you can give yourself the benetit of the
muost complete, thorough-going, up-lu-l]ne-mmute e«ll}-
catlon for skilled well-paying professional work, in
the most fascinating of all scientific fields, through
our fiainous

COUNRSE IN PRACTICAL CHEMISTRY

Qur course will give you i ull-:u-qmd applied
training fn both the theory and practice of Chem-
igtry—including inonzanic and organic Chemisury,
| quantitative and qualitative analysis.
| Under this new plan you pay only tor lessons you

order and receive at one time.

HERE S THE IDEA:
pays for one unit of
our Practical Chemis-

56-25 try Course.

(The eutire course comprises twenly units)

You may owder as many units at a time us your
puire and your spure time permit.

Size of Cabinet:

Height,
Weight 25 (bs.

22% ", Length, 1703”7

Over one hundred Chemicals and Apparatus

when you have completed the first five consecutive
units of your course, and order your sixth unit, our
valuable chemical experlmental laboratory outfit,
Cillustruted aheve) will be sent you free of charg~.

We suggest that vou (ry eut Unit Neo. 1. Mail
the coupon amd start vour training as a chemist,
You will receive by return mail the first group of
lesrong of our Course in Practieal Chemistry, with
full two months’ service.

CHEMICAL INSTITUTE OF
NEW YORK, Inc.

Founded 1921
HOME EXTENSLON DIVISION
19 Park Place New York, N. Y.

—_————————————y

CHEMICAL INSTITUTE OF NEW YORK,
19 Park Ptace, New York, N. Y.

(LT

at once Unit No.
Chemistey. 1

serviee

Please schd me
Course in  Fractieal
full two tionths”
natinns.

I 1 of your
| shall  receive
I in grading of my exami-
and 1he help of your instructars for the
| understanding of any problems pertaining 1o the
particular lessons,

| 1'lease send me the first unlt of your Course
] € o D, 1 will pay the posttman $6.25 (plus
I postage} upon delivery.

i

FOREIGN AND CANADA, REMIT BY

INTERNATIONAL MONEY ORDER
SVEIMO.  uamsoii il ol iihid e 28 61 il i cmmmm ) s
P [ TR o TS SNy PR =y ey [
|
! | Cly State s e
l | ne-10.32
— e e e s e e | S S e S e . e
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HERE

HOW TO BECOME AN

AMATEUR RADIO OPERATOR

We commissioned Lient. Mvyron 19
subjeet that
befor,  We chose Lieut.
made him pre-eminent in
the R.C.A. Institutes, and
subject.  lle i a member of the LLR.I.
Operators’ Association.

If yon Intend to
gventually, if vou wish
must got.

Thisx hook covers literally

Edity,

this line.  For many

hecome a lieensel cale
ta prepare vourselt

evervthiiime fr'om

and locid manner that it will be of great vilue to every student.

cory

tions

ADIOOPERATOR

and] secure a
U.5.Government License
tacludm,

Cergrsl Pade ?WI
Oursing snd Ansmers Caver s
L ocerde Er.mnukm

Licvr vwm;'p:. l:.gaov Ol]
News-
stands

SHORT WAVE CRAFT,
98R Park Place. New York City.

Gentlemen:
I ¢nciose herewitnh 30e for which please send

I me prepald. o copy of your new book. “"How to
Btecome o Radle Amateur and Necure a U. 8

I Qovernment  License.'” the hook to he sent to

I me fmmediately upon pahitieation.  (Nemd Money
Order. Check, Cash or new U. 8 Stamps. Teg-

I tster letter if It contains curreney or stamps.)

I ST R R T o S oo R

= Address ........... .. ... [ rr—
Chy Stuts

Edily heeause hiz Jong vears of experience in the amateur fielil have

in this capacity he ohtainel
(Institute of Radio Engineers), also the Veteran Wireless

Over 150
Hlustra -

U. N, Navy,
woulil answer KVERY possible question in mlch a

IT IN?

this
don

to write a book on
as has never been

Retired,

he was ingtiictor of
vast. knowledge

years

3

telegraphy at
and insight on the

aperator, it you wigh to take up phoue work
this important. subjeci—ithis is 1he hook von
“soup to nuls’ on the subjeet, in sueh a clear

]

Partial List of Contents

CHAPTER 1. Wuayvs and meyns of learn-
ing the code. A systewm of semding  and
receiving with necessary drill words is sup-

plicil s0 that yon may go rigin 10 work on

piprovedd methods,

CHAPTER 2. Concise, anthoritative aletin-
tions of mudio terms, nunits ol Jaws, brief
deseriprions of commonly used pieces of radic
guipmuwent.  This chaprer gives the working
terminology of the radio vperatar. A1l pmphie
symbols used  to indicute the various parts
of radio circuits are shown 8o that they may
be readily  recognized when gtudied in the
following ehapters.

CHAPTER 3. (General radio theory par-
tieularly ns it applies to the beginner.  The
electpon theory is briefly given, then wiayves—
their  ereation, propogation  and reecption.
Fundamental Liws of cleetrie eircaits, par
ticulurly those used in rmlin, are explained
next and typical basie circuit® are analyzed

CHAPTER 4.

ceivers thar are

Deseriptions of medern re-
beimg n=el with suees-

amateurs.  You are told how to haild and
| operate these sets, and how they work.
1
CHAPTER 5. Amateur transmitters. Dia-
grams  with  2peciticirions  are  furnished so
“onstruciion i= wade enasy.
CHAPTER 6. lPower equipment that may
e nsed with teansmitters and receivers, ree-

tiflers, filters. Lutteries, ote.

CHAPTER 7.
amatenr operators.

CHAPTER 8. Appendix, which containg
| the intermational Q" sinals,  eonversion
@ tubles tor referenee purposes, ete.

ftegulutions that apply ta

CLANSIFIED

ADVERTISEMENTS

CHEMISTRY

BECOME A TRAINED CIIEMIST. Thousands
of opportunities—fascinating carcer. Learn at
home. Complete experimental laboratory outfit
given. Write for big free hook. Chemieal Insti
tute, 19 I"ark Place, Dept. RC, New York.

INSTRUCTION
MEN-—Learn to service Electric Refrigerators.
Jobs open. BRBig opportunity. Write for hooklet.

National Tech. 4306 Euclid Ave., Cleveland, O.

EXCELLENT Money in Puhlic Address work—
system needed in every town—excellent sideline
for radiotricians. electricians, amateurs, etc. Our
home study course gives complete training in
theory, construction, and operation of public
address svstems and sound trucks. Special price
—$3.25 cash. or $1.75 down and $1.00 per month
for two months. Coninlete conrse sent with first
payment. Lincoln Engineering Company, 855 South
37th, Lincoln, Nebraska.

INVENTORS

PATENT YOUR INVENTION:
book, ‘“flow to Obtain a I'atent.” and '*Record
of Invention” bhlank. Ask us about how to
rotect your ideas, Deferred payment.  Victer
. Evans & Co, 620K Victqg Bldg., Washington.
Dy G

Send for FREE
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MISCELLANEOUS
SPANISH Representation — Executive of New
York export louse leaves shortly for Spain to
organize, radio department of their Spanish
branch. = Manufacturers of articles that can be
sold in suthcient volume to warrant appointment
of sales representatives on commission :,hould
eommunicate with Box RC, Radio-Craft, [*ark
Place, New York City. Shipments and )a)ments

c:é;l he handled with huyers or through New York
office.

RADIO

GUARANTEED MICROPIIONE
make or model—24 hour scrvice. Stretched dia-
phragm dJdouble lhutten repairs, $7.50. Others
3.00. Single hutton repairs, $1.50. Write for
1933 Catalog with diagrams. Universal Micro-
phone Co.. I‘hl“ lnglewuud, Calif.

I\EPAIRQ— \ny

TRANSFORMERS REWOQUXND, varnished. haked,
guarantecd, re.\son'lblc cost. SPEAKER REPALR.
ING, m'u:nenc $2.00 dynamic, voice coils,
fields. etc., rensmmhle chargcs Clark Bros. Racdio
Co.. Albia, lowa.

RADIO Qervnce Men \llcxlttunmPower transform-
ers, rewound or rebuilt. to your requirements.
Meyke Radio Service. 2624 Margaretta. Maple-
wood, Mo,

LET Us rewind your burned-out ma neti¢c hern
and cone units. $1.25 each. Flora Radio Service,
Flora, Indiana.

RADIO-CRAFT
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S. W. LABORATORY

(Continued from page 231)

0000 10000, and 200t phms, thus provid-
ing an excellent reading range of 1. 10 20
volts,  ‘The varintion of the proper grid volt-
nxe for each resistar s accomplished Ly the

2000ikphim potentiometer 130 Neodless to say.
the aecuracy of the rewding depends upon the
gecurney of the volimeter resistors to n large
extent,

Shown with the dingram ix the switely RW3
which is clesed during operations,  When 1his
switeh is apen, terminals 15 aml 15 are nsed
ta test for reststance valuwes, Phis will e exe
plained in (he fullowing seetion,

The "B0-type tubes are used in all the indi-
vidual units heenuse of their tow plate- and
filament-current  consamption.  T'he A" bat-
ftery is a 4.5 volt “C” battery. tesistiors of
41 ohms are in series with each tube filament.

Tests and Measurements

RustsTance:  The usual resistauce
zool for one partienlur range of rexigtance,
depending on the =ize of the hattery. A 4.5-
volt battery will give useful indications up to
100000 olims, but net above that, and nons
betow 1.0 ohms,  Inereasing or deereasing
the battery voltnee will result in  different
=atisfactory ranges: birt for any one battery
voltaze there will be upper sind lower limi
tatians,

The feature of this unit that almaost any
range from S0 ohms to 1 megohm cin be easily
vatenhited,  The porentiometer pravides

test iR

=

1

means of oltaiuing a variable voltage from
1. to 20 volts. The meter. MAL, may he con-
nected dnto any range hy conneeting, for ex
ample, the 10000-0him resiktor 16 <o that the
full-=einle dettection of MAt ix 10 volte, Il
potentiometer ix now adjustod to give a full-
geale  deflection, he resigtance  festing  (er-
minnls are Noxo 123 amd 15 (switeh SW23 epen),

Bupposze thar while testing o vesistor, the

of S-ma,
the total
However,

meier MAT shows a defleetion
applicd porenrial being 10 volrs,
cuit resistnnee 20,000 ohms.
the volrmeter cireuwit there is a
10.000 ohins (RG) and the value of (he re-
Sisnee wmder test is therefore 20,000 minns
HL,0000 o1 10.000 ahim=.  The same proecedure
followed for any range,  Neleet the range
by plugging e the proper resistance.  Adjust
the potentiometer 1R to give full-scale deflec-
tion at rhat pardieular range,  NHewd the seale
reading of MAL in milllamperes when festing.
and determine the value of resistange de-
seribwd above,

CAarMITY @ The capacity (ese is not as sim-
ple as the resistanee test ag it will be neces-
Sy to first determine the capacity of several
comndensers nnd then make 4 permanent record
o graph of the readings.

In this method it will be necessary te know
the current alvain of the copper-oxide voltmeter
(tnow composed of MA2 jnd either 1011,
RIS or RIHy at any peint. “This may he ob-
tained by dividing  the applied AC. voltage
reading at any poine by the seri¢s resistaner
for example: The A.C. indication i8 75 volis.
IT 1he i56-volt A.C. range is desired, a series
resistance of 75000 ohms s required (110
with the particular reetifier used : therefore.
the current taken hy the voltmeter is

1] 5
1 00t-ampere
R 5,000
that point.
The voltage

cir-
i
registance of

I=

is

as

iz,

nf
drop acrosz the condenser is
obtained Ly Hrst reading the line voltage srifh-
wiud 1he condenser, then reading the voltage
with the condenser in serics, and finally sub-
tracting the second reading from (he trst :
for example. the volinze ¢ across the con-
denser to he tested may be determined from

the relation
E Ix 1,000,000
¢ 6.28xf xC

and the capacity in mf, equals :

C I x 1,000,000
.28 xf X Ec

where Ee is the differenee in voltage reading :
f, the line frequency; ¢, the capaeity in mf. ;
and I, the current at the second resaling.

for OCTOBER, 1932


www.americanradiohistory.com

where
thousands look to find the
latest science news, con-
structional articles for
home work-shop and
money-making ideas . . .

EVERYDAY et

¢ience and &
Mechanics =

reemy 2 .
Neke 3 Do

-
P ]
ﬁ i
e ~ g

Over 450 Illus-
e ions

B pages—
1-Color  Cover

) 12 luches

Crmsmrey, WoOD A Mera CRITL Rapis homr by

1 do not hesitate to say that EVERY-

DAY SCIENCE AND MECIHANIUS 08
the finest m-ic‘nfiﬂ(--Il'(-hu'il'uf--ml’(;h(rm'('uf-(-un.-
structional musazine in the reld, Right up-
to-the-minute with news flashes of scientitic
events from all parts of the world.  Dozens
of vonstrucrional artieles for making useful
things for 1he shop, marden and home.
Many ideas from which you vin mitke things
to sell,

Get thix magazine at your newsstand to-
dav, Kead about the many cash prizes
which are offered for simple cxperiments in
photography. oddities in xcience. uses of old
auie  parts,  radio  experiments, recipes,
formutlas and others.

After reading your first issue. you'll agree
with us that EVERYDAY SCIENCE AN
MECHANICH is all that we elaim it to be,
and better.

A Host of Interesting Scientific Subjects—

RADIO CONSTRUCTION
TELEVISION METAL WORKING
ELECTRICITY PHYSICS
PHOTOGRAPHY ENGINEERING
AVIATION METALLURGY
WOODWORKING PUBLIC ADDRESS AND
AUTOMOBILES SOUND EQUIPMENT
PATENTS AND HOUSEHOLD AND
INVENTIONS SHOP HINTS
NEW DEVICES AND OTHERS

SPECIAL OFFER!
8§ MONTHS
FOR$1.00

Clip Coupon and Mail Today!

EVERYDAY SCIENCE AND MECRANICS
100 Park Place. New York, N. Y. RC-10

1 enclose herewith One Dollar for whieh vou
to EVERYDAY

(Foreign or Canadian suhseriptions nhot
accepted at this rate.)

RADIO-CRAFT for

are 1o enter my fubzeription

SCIENCE AND MECHANICS for the next Fight |
Months.

Name .. .cooooooiennn SRS
AJATeRs ... i e e s i T
City State.

OCTOBER,

Althiough  so  many  calculations may seem
tedious, it must be borue in mind that once
they are muae, they are perninent. The ca-
pateity is, of course. plotted aginst the second
rending,  This procedure is the sime for any
set of frequencies aned voltage. The torat volt.
meter resistance ix eaxily known heeause if the
rectifier is self-construeted, the required series
registor ean be measursl. Where the vectitier
is of commercial manufacture, the series re-
sistors are specitied for each range, A manu-
faeturer's curve usually acceompitnies the ree-
tifier. The particular rectificr used was made
%0 as to utilize the resistances indicated in the
wiring dingram. ‘The resistiance sizes will vary
with ench type rectifier, so do uet accepr the
values given as standard,

Ixprerasce : Having, in all probability. al-
ready caleulated the current drain of the vaolt-
meter when maklng the eapacity curves, the
computations for induetanees will be consider:
ably  shortened.  ‘The procedure for testing
induetanees is the same as thav for capavities.
Obtain readings before and afrer inferting the
c¢hoke ; then calculate the difference.  In th
ense of inductance. the drep acros=s it is due

to botl the reactguce and resistance of the
winding.  Measure the DO, resisrance of the
choke before testing.  The formula used fo
calenlate the induciance is:

EL2 -T2 R2
I2x £2x(6.28)%

)

Where 121, i the diference in voltage readings :
1. the current at siny point tsecond o uling
1:. the I.C. vesistance of the choke: f. 1he
ling frequency ;. and 1y, the inductance in
henrics.

l'owek: Pewer measurements may he made
by taking a known resisrance and obtaining
the voltage drop acress ir.  This is an excel-
lent way of computing power output of L.l
and A.F. circuits.  For example, let us elleu-
late the power output of the modilator @ Cone
nect a2 9,000-ohm resistor across the outpmt
terminals.  Connect the input terminals of
the VI, voltnetler across the resisior, Actu-
ally, then. the ALK output, the resistor, and
the VJILV.M. input terminals are in parallel.
First adjust the V.T.V.M, as outlined in its
aperation procedure ; st the modulator and
then ohiain the D.C. voltage change by vary-
the

ing Ko multiply this by 07 to get
12
MLS. value. The power output D equuls
'
vy

where 1 is the IL.M.8. value of voltaze.

General Construction

The componenls have heen o arrangzed that

many connevtions ean he neude directiy to the
liges on the paris themselves, I'he <ockets nre
plueed so  direct connections are nossible to
the condensers or resistors Rince there are
A laree nnmber of parts within a small =pace,
exaet  mechanical and  physical  spacing is
necessary. Take the time nnd care neeessiary
to Imild n gond piece of apparatns. It the
copper-oxide rectifier = 1o be construeted nt
home, test the individual juncrions and choose
those having the hizhest forward-backward re-
sistanee ratio.

The simplest mnnner to make the shnnts
116 nnd 136 is to wind a lenusth of (ine. copper
wire. about Neo. 20 or No. the resistance
per foot. for which. may be fonnd from wire
tabies, Measure the proper lensth eof wire
and wind it on any form, Erors of one or
two teel in length of wire will he neslicille,
whereas ligh-resistanee wire must he ahsolutely
cialibrated before being used.

Individual =hields are placed around the
oxeillator coil and the tining condenser,  T'he
shield for the comlenser is short and con-
structed s as to tit inte the case.  Lioth
shieldz are grounded te the “A—"" terminal
The omiput coil should he wound next to 1he
plate end of rhe oscillarory tank cuil. The
spaeings for all coilg s not critical. being be-
tween Y4-in and Y%-in.  Conract to the external
test posts can he made only by the hi-pelar
switch. LULefore testinx be eertain hat the
swilch i2 in its proper place.

(Continued on fuitowing peye)

e

1932

www americanradiohistorv com

qﬁe.TRANSMITTER UNIT
witshr 100 Uses ~

The Skinderviken
Microphone Button

MAKE

YOUR OW
LAPEL MIKE
OTHER USES:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTOGRAPH TELEPHQNE AMPLIFIER
{ Dicrograph ) LOUD SPEAKER AMPLIFIER
STETHOSCOPE CRYSTAL SET AMPLIFIER

HOME RECORDING OUTFITS

One Unit 95¢; two for $1.75
12.PAGE INSTRUCTION BOOKLET

containlng suggestions and diagrams for innumerable
uses. furnished with each Skinderviken Butten.

Tnis is the smallest microphone made. measuring only
3, inches in diameter. It is filled with the finest polished
carbon grains obtainable.

— ULTRA SENSITIVE —

EVERY AMATEUR SHOULD HAVE TwO0 OR THREE
OF THESE MICROPHONE-AMPLIFIERS IN
HIS LABORATORY

SEND NO MONEY

When the postman delivers your onler yvou pay him
for whatever you have ordered, plus postage,

PRESS GUILD. Inc., RC-10-32
16 Murray St.. New York. N. Y.
I*lesse mail me at onee as many of the following

skindervlken Microphene liuttons as I have indleated
One for 95c;
Two for $1.15:
Three for $2.50;
Fuur for $3.20
I will pay the poshinan the cost of the jtems specified
plus postage.

Nanie

BOOK BARGAIN

Special Sale of

2000
S. GERNSBACK'S

RADIO ENCYCLOPEDIA

1st Edition
\/ E have on hand 2000 UNBOUXND copies of

this valuable book, and we are disposing of
same at a price which does not even cover the cost
of the paper and printing. The books arc in first-
class comdition. sewed amd stitched bt wnbound.
You can put a cover on yourself or your bookbinder
an do it at a very small expense.
This indizpensable radio reference look contains

over 1930 detinitions. 549 photo reproductions
drawings. and diagrams. The size of the hook 1s
) hy 12 inches. It contains 168 pages. and is

printed on the finest hook paper obtamable. I'rac
tically every definition in the book is illustrated.
and all the subjects are arranged in alphabetical
order with numerous tables and charts distribmed
throughout the text.

PRICE PER BOOK, 69 CENTS

Do not send any mowey. We will send you the
hook and vou pay the postman 69c plus postage.
Cut out coupon, paste on postal card. and mail to:

ISKOR PRESS, Inc., 19 Park Place

New York, N. Y.

BARGAIN ORDER BLANK |
ISKOR PRESS, Inc.

19 Park Place
New York, N. Y,

[
I |
' |
| Please mail me 8. Gernsback's Radio j
| Encyclopedia. 1st Edition; Unbound. 1
| will pay I'ostman €% plus postage. I
I Nante i o paes a5 TS TSRS . :
| Address |
| City Sta ¢
eV Yo e e [ (S o |
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HEADQUARTERS
FOR MATERIALS

AND PARTS
FOR BUILDING

Electrical and Radio

TREASURE
LOCATORS

Mail Coupon TODAY!

o —— — — ——— ——————

GRENPARK COMPANY Dept. RC-10 |
245 Greenwich St., New York, N. Y. |

Fnelosed find 10¢ for whleh kIndly send me |
pamphlet on Treasure Finders.

»

Radio, Audie, Groun: Potential measurements, Hughes
Induction Balances and other types; Oscillators and

amplifying systems included.

We supply all materials nceded for
operating any of the reco;;nurd treasure finders.

The following standard circuits are described in our

bulletin:
No. 1. Ground Potential, Leap-Frog Method.
No. 2. Hughes Inducuon Balance Type A
No. 3. Hughes Induction Balance Type B
No. 4. Sensitive Hughes Inducton Balance
No. 5. Simple Super-Sensitive Hughes Balance
Circuit
No. 6. Radie Frequency Oscitlator Circuit
No. 7. Audio Oscillator Circuit
. 8.

Single Search Coil Hughes Induction
Balance with Audio Amplifiers

Combination Radio Transmitter and Re-
relver circuit.

Also accessories such as High Frequency Buzzers,

Audio Oscillators, Differential Current Transform-
ers, Two Stagm- Audie Awmplifiers, ete.

Neo. 9.

With all this apparatus you can locate buried treasures,
metal war relics, mineral deposlls, subterranean water
veins, buried gas and water pipes, and lost objects,

tools and treasures sunken in water, etc.

Write for pamphlet giving hnslory and theory on this
above circuits are described
included.

interesting subject. All
and explained. List of parts and prices
(Price of pamphlet 10c.)

S. W. LABORATORY

(Continued from preceding page)

Parts List
F'wo megohm grid leaks, R1, R19;
Jdne H0-ohm resistor, N2 ;
Une 20.000-phm potentiometer, RS ;
I'wo | 000-ghm resistors, 184, 113
One 3.000-0hm resistor, 15 ;
I'wo 10.000-0hm resigtors, 16, 18
One 20,000-0hm resisror, Iy :
One 100,000-0chm resistor, RO

One 206.000-0hm resistor, R10:
One BAog-ohim resistor, R12;
Oue 00-ahm resistor. 1135

So0.000-0hm resigtor, 1114 ;

olin re=igior, R15;

S-ohm resisters. 1116, RIT;

hree d1-0hm sror<, 118, R20, R21;

Oue 50-0hm resistor, R22;

Oue 1.-mewolun rexistor, R23;

Oue awlio transformer, any make, ratio
i L

One input jush-pull transformer as described:  pwy 112.¢.

AR
One L.IS. ehoke as descrihied, 1.IV.C.;
One copper-oxide reetitier
one 00006t fixed eoundenser. C1:
One 00005-mif, variable condenser, C2:
Three 0001-mmt, fixed condens 3.
One 002-mf. fixed condenser, z
One 02-mf. fixed condenxer, €7
One 05-mf. tixed condenser. CX:
One 2-mf. tixed condensecr, €9
One 1-mf. tixed condenser, €10
e S P ILT. Topsle switch, 8\W1
Twe 81
One 100 point hi-polar switeh, SW4

250

ST Togele switches, SW2 SWy

Two dewell, type 301, 0 1o 1,
M2

Two tube shields ;

Four tip jack plugs

One tip jock

One earrying handle;

Three type 30 tubes;

Thice 2215-volt BB batteries;

Two {5-volt ¢ hatteries ;

One dial and escutcheon ;

Twenty-seven binding poxis with insnlated top.

REFLEX RECEIVER

(Continued from page 239)
One ‘I'rutest plug, 2064A ;
One Trurest |- sion Dial;

Two Trutest Equalizers, capacity 2 to 35 mmf,

TAL1TA

One Trotesr Linding Post, 1:
One Nmperite Selr-A

ol txpe GA-5,

0 One LI

Nistor, 1 owate,

type M F. 415, 14 ;

{(Lurham) OO0 .ohm
Resistors, 1. watt, type M 4, 148, 24

One LIC (Durlamy 1, mes, Metallized
sigtor, 1, watt, type MK, 4, 19;

One Areturus type 56 ''nbe, 23

e Aretarns type B8 Tube, 10

€5 ane Areturus type 14 Ientode Pewer Oulput

Tubwe, 4

O \u'tln'ns type 180 IFull
Tube, 28

te Auminum Chassis, 1/16-in. material,
6 ox 2-in. high:

One Wright-IeCoster No

RADIO-CRAFT
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building and

Hi neters, M 1,

justing Line Voltayre Con-
(lilulmm) 500-chuine Metallized De-

Metallized

Wave Rectifier
10 x
205 Dynamie Repro-

ducer with 2.500-0hm Ilel(l and output trans-
former to mateh PZ% or 47 Iower Tube, 27.

REACTIVATOR

(Cuntinued fraw page 221

in your tube checker. If it Is not lllen 0. K.,
retarn it 1o the vejuvenutor and fash hizh
voltages to the grid and plare wchile still using
O ovolts o the filament.  First fash the grid
by pressing switch SW2 0 nmumber of rimes,
then Hash the plate by pressing switeh SWI
i number of times,  When the desiredt color
has been produee press botlh switehes simul-
raneously a number of times and then test the
tube in the tube checker. 1f the tube does
not now show a desired improvement, then
flazh at higher veoltazes.  Flashing must e
done by very shorr, snappy contacts until the
desired eelor is obtnined, hence the need of
expecially quick-aeting switehes,

As a peneral rule. the Go-volt tap is used
only on type N0 tubes. except after having
detinitely proven thar 400 volig will net do
the work : of course, 1,200 volts are used only
on 50 nbes.  Iligher veltnges can be used on
trinsmitting tnbes, from two to three times
theiv maximum plare operating voltages heing
required,  This is being done at some amateur
stations,

If flushing is continued after the blue-green

ceolor has arrived, thig enlur will grow recier

aml xo will the tnhe.

A large pereent of 26 tubes will come haek
to full life faster than probably any other type
of tube, and this ix well, for they are the
“weak sisters” among the AC. tabes.

The "12 and 71 tubes will not rejuvenate by
this method on account of the type of fila-
menr, bur 124 amd 71N respond readily,

As o may be noted by reference to the pho-
toxriphs, only a single 4-prong socket is
mounted  in the rejuvenator; an  addilional
adagpter ix used for Hoprone tubes, as =hown
in Fig. 4. The cirenit (dingram of Fig 1
slows connections for the use of 1wo sockets,
Merely leave one out if an adapter is to he
1 1.

(T'he following results were obtained in tests
conducted by Rap10-CrarT
1lefore
(in ma.}

After

Practical test of (in ma.)

1 ‘RO g ]

(one read lower than the other; now, both alike)

8 ‘24 4.5 3-

b 127 (not "12) 3-4.0 5-10

1 TN (mot'T1) 1517 2025

1 '35 dead G-10

4 '2G dead par

(as specified on a Weston test unlt)

[ 40 20-0 20-G
{par) (areruge)

s '10 40-3 40-8

List of Parts

Oue power transformer, either special wound
or any having 2.5, 5, and 7.G-volt filament
windings and 750 or more volis on the 11.V.
secondary, at 100 ma. ;

One four-hole tube socket ;

One tive-hole tnbe socket ;

Lwo foir-point  rotary switches,
RN I

Onue ACootopgle switeh, SW6H

Two special switches SW1 oand SW2;

One  AC. voltmeter, O-Tl/é voits  (not
litely necessary) ;

Two phone tip jacks:

One metal or woond hox

Five feet of double light-cord and plug:

One hakelite panel. 7 x 8 in.

SWiL and

nbso-

TUNING METERS

(Continwed from payge 240)

Wihen ttsgd in AL or L, amplitier cirenits.
they way e connecred usx in the skereh of
i, 2. They are connected in the plate return
leand of four tubes, the normal plate ecurrent
af each being about 1. wma. If suech is the
ense. the tull scale reading of the meter should
be about & ma, s0 asx the signal reduces the
plitte current, the pointer travels fowanl zero.
In other words, the full scale deflectiun of ihe
smeter should equal the sum of all the curvents
of all the tubes which pass throwgh (he weter.

In the cux¢ of the wgrid-leak and grid-con-
denser derector, the range of the meter shonld
be about 1. ma, since the reading decreases as
the appiied signal inereases, similar to the
case of amplifiers with A.V.C.
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OPERATING NOTES

(Continned fram page 223)
which was covered with rosin,  The tip of a
hot iron soon remedied this eondltion,

This bad jeint rendered the control-grid cire
cult of the A.V.C. tube open. thus cansing the
tube to draw so much plate current as 10 pass
an oxcessive conirol-grid bias on the fubes
whieh it controlled, producing the cffeet as
deseribed.

Motors 252,

A Jarge number of General Motors maodel
252 receivers, 4 ten-tube superhetermmlyne, have
heen servieed because of an aunoying, iater-
mittent lmzz-buzz (hat rode in, at rezular in-
tervils, above the signal level s the tnbes
checked perfeerly and rhe interference erased
when the aerial and ground wires were discon-
neeted and the local distanee switel was set
at leeal, shorting aerinl and grouund, jroap-
peared that the noise was external, Dint after
listening to several receivers in the sawe Dhuibd-

General ete.

ing, where no inferfereuce of (his nature was
picked mp, it was evident that the huzz-buzz

wias cansed hy tibe or somg part of the set,
Fareh tube swas substituted with one from the
kir and when the tirstedetecior 24 was re
placed, the interference was entled ! The orig-
innl tnhe L responded isfactorily  to all
neter tests, vel, had eaused the receiver 1o
e noixy,

Of the four 24 (uhes carrvied in ihe kit that
were tricd in this stuge, another wis found
that produced the me noise.  Becanze of the
design of this receiver. it is essential that a
tube of the correct characteristics be used as
the tirst-letector.

Brunswick 42

The autamatie mechanisi of the phano-
wriph part of the Brunswick 42 combination,
though relatively simple. still furnishes cause
tar eomplaint, 1 some ciases, it was round
that as soon ihe record had been lowered
nte position the pickup Lead had come
down upon the records, the Inechanism  re-
jeeted the record hefore it was played and
then another record was lowerwl, after which
thiz sequence of actions was repeated,

This ix nsunlly caused by ihe eycle swireh,
whaose blades or contaets do nor open when the
evele is oended. It s only necessary 1o lonsen
the twe serews holding this switeh in position
and adjust the switeh so that the contacts witl
disengage at the correct nuanent.

This same defeet will not permit the phono
mechanism o he switrehal off, withoue pulling
ont the line plug and the neehnnism will con-
tinue to reject unril this is alone.

On orher occaxions, the mechanisin will net
reject the records, bt repeals the same one.
‘Thiz ix duoe 1o the fner that The conticts on
the small switeh (that travels aleng with the

HE
and

tone-armd do not open because they have heen
sl oo elose together,  Here, these contaces
must he so adjnsred that when the tone-arm

and pickup head o the end of the record,
the plunger or trigwer of the switeh will open
the eentacts when the former engages with the

stop. Bither 1he =top will have to he hrought
in fnether by leosening 1l serew and  re-set-

ring, or the tension on the spring Conlact inusg

e reduced by loosening rhe 1wo nuts on the

screw that controls the tension,
Automobile Interference

Many paragraphs have bheen written npon

the  sitppre n of naise in autemelive radio

receivers. but there still arise  caxes, where

‘thing kKnown has been  rried with dircie

s, It is quite possible thar this inter-

ference may he eliminated hy having the motov
nud all wires and parts benearh the hood thor-
ougzhly  eleansed and  washed, especially  the
wires.  Jdust this. has eliminated noise that
tor many weeks had been eomhatted without
any resulis

The greasse and oil ax well as road-dust. eov-
ering the wires and moter, contain a certain
pereentage of enrhon and @raphite which will
canse many high-frequency leaks and  loszes.
inereasing  noise  and lmpairing  motor per-
formanee.
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P RINCIPLES

3 Valuable New Books

Formulas and Recipes
Radio — Mathematics

Presented here are three brand new hooks, of (-
versifierl  nature, which are most educational and
instructive. Fach book earcfully treats a subject
in full, and is prepared by an expert in the field
The hooks are well written aml thorouchly illustrated
te make the contents ensily learned. Get these books
prompt ly—inail coupon helow,

1. FORMULAS AND RECIPES
for the Practicai Man
This hook has been compiled by S. Gernshack, a
well-known author of practical instruetional manuals
in various scientific fields. It ix extremely helpful
and will show vou hew to save money hy making in
vour own home, at a fraetion of the regular cost,
the hundred :md one preparations which you wnow
huy for use at home ov husiness,
HERLE ARE PARTIAL, CONTENTS:

1. Adheshves: Glues, Cemeuts. 2 Cleansing: Staln Re-
mavers, Iileaches. 2. Meral Craft: tolorlng, Oxydizing,
Plaling, T'olishes. 4 Paints: Colors, Sialns, Varnishes.
& Qlasa-Warking: Cutilng. Drllllng, Borlng, Etelibng, En-
graving. 6 Woail-Craft:  Fireproofing,  Ackd-pronfing.
Waternroofing. Furniture P'olishes. 7. Inks: Sympathetic,
Invislble, Hectograph. 8. Thotography: Developers, bmul-
ion Fixers. 9. Antidetes far Folsons, Remedles for
Izarns and  Realds. Disinfectanis, 10. Preparatlun,
Manipulation., Handling, Mixing. Tables of Welghts of
Measures. Useful Tahles.

2, FUNDAMENTAL PRINCIPLES OF RADIO
Radio Simply Explained—Its Origin, Nature
and Functions
The hwok., written hy Louig Martin, has been pre-
pared with special consideration given to young mem-
bers in the radio profession, umd those who have
gained their expericnce in a haphazard fashion. This
rlio primer is a handy fuivlamental aid for “gheck-
ine up” and systematizing your knowledge of radio.
Rewardless of how much you know ahout the snbject.

vou should read this book.

HERE ARE TARTIAL CONTENTS:

Chapter I Fundamentals of Radio: Electrielty, Reslstance,
Iiatterles. The Magnetie Clreult, The Magnelle Fleld. In-
duetance, Condensers, A.C. Circults. Propagatlen of Hadle
Waves: Chapter il 'The Shuple lladdie Net, Single. Two,
and Three-Cirenlt Tuners, The Fattery Set, Vacuum Tubes,
Llectrie Sets. Iow! Rpeakers: Chapler 11l—IMagrams, How
te Read Them: Chapter TV—Amateurs and Hroadeast Sta-

tions, Talking 1"lctures, Televislon.
3. ELEMENTARY MATHEMATICS
for the Technician and Craftsman
This mannal haz been espeeinlly prepared for the

man who wishes to acquire a working knowledge of
the elementary principles of mathematies. A ecom.
plete treatment of the aubjeet is given hy the anthor,
Mr. C. Shainmark, with speeial attention to the use
of mathematies in Radio and eother teehnical work
for those who employ its formulas daily.

HERE ARE P'ARTAIL CONTENTS:
1- -Arlthmetiv: Addltlon. Muliplication, Subtraetion. DIl-
vision, How to Use Irecimale: 11-—Fractlons. DPercentages,
Ratin and Preportions; 111—I*nwers and Ttoots: IV -—The
Merrle Sycem: V—IUlow to Measure Surfaces and Volumes;
Vi-—Mathematies for the Manual and Technical Crafts-
man; V11— Rpeclal Marhematles for the Radio Technici
VII—Commercial Calenlations, Shori-eut  Arithmetie.
terest Calevlation, DMseounts;
X—Uszeful Tables.

All our books are of uniform size, 6 x 9 inches, and
contain 64 pages. The lLooks are printed en strong
paper with stitf colored covers.

Clip and Mail Coupon

In-
IN—Welghits and Measures;

0onAY!

PRESS GUILD INC.. 16 Murray St.. New York City. 15:C-10
Lnelosed find $............ for whleh me porvald
the following books:
Ne. 1]
No. 2]
No. 3
50e each. Postpald.

mail

Name

Address; dehs it
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A NEw FREE SErRVICE

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

67. RICH REWARDS IN RADIO

No one can read this heavy t4-page
book, printed throughout in two colors,
without realizing that the radio field is
a rich and large one. It points out in con-
vincing fashion that there are many op-
portunities in set servicing, broadcasting,
commercial radio operating, aviation, radio
and television, and it describes the ex-
cellent courses of home instruetion in
these subjects tliat the National Radio In-
stitute has available to ambitious men ot
all ages. Dozens of testimonials scattered
throughout the book indicate that the in-
struction is highly successful in training
capable radio experts. Nuationul Radio
Institule.

58. THE UPPCO A.C. CAR
GENERATOR

The problem of furnishing power to the
automobile radio receiver or portable pub-
lic address amplifier has becn attacked
from several angles by interested manu-
tacturers. The general trend seems 10 be
toward the use of the car's regular stor-
age battery for filament supply and of “B”
batteries, rotary converters and vibratov
tvpe power units for plate supply. How-
ever, the manufacturers of the Uppco Car
Generator go a step further and provide
i double generator which replaces the
present charging generator in the car and
supplies six volts D.C. for regular auto-
motive purposes and also 110 volts, 60
cveles A.C. for radio purposes. With this
power supply. the advantages of standard
A.C. receivers, amplifiers and associated
equipment may be enjoved with a mini-
mum of operating trouble and expense.
The generator is available in three models,
having outputs of 100, 150 and 300 watts,
respectively. The possibilities and ad-
vantages of the arrangement are ohvious,
Upp FElectric Company.

69. ARCO PHOTO CELLS AND
TELEVISION LAMPS

The increasing importanece being as-
sumed by photo-electric cells for a wide
variety of radio, electrical and industrial
applications makes it desirable for Service
Men and experimenters to develop a close
acquaintance with them, for eventuaily
they will encounter them in their every-
day work. For this reason the Arco bulle-
tin is worth reading, as it contauins some
readahle *“‘dope’” on the caesium type cell
and ineludes a hook-up showing how it is
used. The back of the sheet also ineludes
a handy reference list of some 60 tubes,
many of which are no longer considered

252

Radio(raft

READERS’
BUREAU

On this page are listed booklets,
catalogs, pamphlets, etc., of Manu-
facturers, Schools, Institutions, and
other organizations, which may he
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.

ﬂ

This Service is absolutely free to H
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 weritten. Order by number only.

he obtained from
Arco Tube

cannot
supply.

standard and
other sources of
Compuny.

70. NOISE-REDUCING ANTENNAS

This four-page reprint of an article on
noise-reducing antennas for short-wave re-
ception is very interesting and contains a
lot of how-to-do-it material that will be
appreciated hy practical Service Men and
short-wave fans. It deals with the use of
speciul aerials of the so-called “doublet”
t¥pe, with transpos=ed-wire lead-ins or
“feeders” wlhiich themselves do uot act as
aerials but serve onlv to connect the
actual aerial to the receiver. Since much
of the noise that aflects short-wave recep-
tion is picked up by the ordinary lead-in
(because of its proximity to electrical ma-

RADIO-CRAFT 67-74 |
Readers Bureau |
96-98 Park Place. New York. N. Y. '
|
|
|

-
I Please send me free of charge the fol-
| lowing hooklets indicated by numbers in

the published list above

RADIO-CRAFT
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chinery in buildings), this arrangement is
noticeably quieter than conventional an-
tenna systems, and is therefore well worth
installing in notoriously noisy districts,
Lynch Mfg. Co.

71. BRUNSWICK REPLACEMENT

PARTS
Service Men who have occasion to re-
pair Brunswick receivers, which were

widely distributed at one time, will be
glad to learn that replacement parts for
sone sixteen models are now available
from a reliable organization. This firm
has published a seven-page list of conveni-
ently indexed parts, for the following
Brunswick model numbers: 14, 21, 31,
S-14, S-12, 8.31, 15, 22, 32, 42, 11, 12, 16,
33, 17, 24 and 25. The number of each
part, a description of it and its price ave
all given. United Radio Service Co.

72. FOX IMPROVED SCUND
EQUIPMENT

The three technical bulletins covered by
the name above are of special interest to
individuals or firms engaged in public
address or theatre sound system work.
The first describes a new all-aluminum
trumpet horn and an adapter whieh per-
nits two or three horns to be used with
one dynamic¢ unit. The second deseribes
a heavy duty electro-dynamic speaker unit
having a capacity of 25 watts. The last
bulletin describes various exponential
horns for theatre and other indoor uses.
Fox Elcctric and Manufucturing Co.

73. AUTO DIAL RADIO

This folder describes a powerful auto
radio receiver using a ’47 pentode and
having an output rating of 21, watts. It
uses regular A.C. tubes of the 24, 35 and
27 varieties, which are easily replacable
at low cost. The speaker is of the full
dynamic type. The whole outfit is un-
usually compact and may be installed with
4 minimum of tool work on the car itself.
J- M-I Manufacturing Company.

74. THE LINCOLN DE LUXE 33

Radio men who have become slightly
fed-up on tiny midgets which have just
enough parts to make them produce sig-
nals will read this description of the
Lincoln Model 32 receiver with relish.
Here js a 12-tube all wave receiver, tuning
from 15 to 550 meters, with all the fea-
tures that advanced radio engineering
technique has made possible at the pres-
ent time. It is a superheterodyne, of
course. with automatiec volume control,
visual tuning, twin grid detection. double
push-pull andio, ete. Lincoln Radio Corp,
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‘““Round the World®>® Reception

Worlil  widde

reeeption with the new  “Powertone” lt's fine constraction (which includes a main 00015
lmtrery operated shortwave weeiver is an aceomplished Hammarlnd  eondencer)  gives you complete  assurance,
fuet.  Letters from  enthusiastic customers verify the of deperdalide round the world  performanee  throughout
fact that they have received more distant stations on 108 to come,
this receiver than on any other two or thiee tube tiubwes wsed in this reeeiver ave 10232 nnd 1-233
receiver, which are nsed advaniereously and economically in this

N requires no exaggeration ta crente enthusiasm for receiver.
the new “Powertone” two tube ghort wave reee The tuning range of th “IPowertone’ receiver s
The “Powertone’ short wave veceiver handles the broa from 14 meters up 1o breadeast  land  with plug-in
casl hainl as well as the short-waves. e enile.
I'rice which include< four coils RC 503A Qur Price $9.95
Priee eomplete with set of matched tubes. RC 5048 Our Price 12.50
St of full sized lantteries tor above receiver 3.50

OXFORD DYNAMIC SPEAKER
CHASSIS

Oxiond Speakers are consimeted to give mpmduc-

tion is near perieet @8 possible—=they have long een
known te give radio’s finest tone qualities.  The
mast dvanecd  prineiples  of  speaker wign far

dyuamies have heen ineorporated in Oxford Spoakers

Those  that hear  recognition a1 the  three-point
suspersion  balance: permanentized eontrolled  dine
Phivagm; moistureeproof coil tmountings; and inertia

counteracted const metion

AC Malels—147 Awditovinm Speaker.
uging 280 reetifier ‘No. RC 177—%10.00
12” Concert Dynamie, using 280 ||-rtlﬁor.
No. 178 8.50
97 Midget Dynamie, using 2310 ncuv- -1
No. RC179-—— 7.50
D.C. Models — 14" Speaker, 500G aluy
field No. RC 180— 8.95
117 Speaker, 25000 ohm
field No. RC 181— 4.95
9” Speaker, 2H00
ficlil No. RC 181— 2.45
Al 97 Midgets are suppliel with hum Inlaneer.

BALDWIN DYNAMIC CHASSIS

POWERTONE DIRECT COUPLED
AMPLIFIERS

= =
ANl the latest features in amplifier design have

heen incomporated in this direet coupled amplifier.
Input, terminals for pennitting  phonowgraph  aftach-
ment,  amd i Elition, by atraehimg  the  proper

microphone transfoaner, aleo dry cell hatteries.
micruphone anay be usid for public address wark.
Any type of receiver exn be conneeted to the input

terminals  wit frar of luss of encriy,  These

amplifiers are for use with dyonamie speakers,
Amplifie :~'u|||l|.\ ficld eurrent, of 2300 ohms fo

dynamie  speaker: Resistoms are furnishal  wl

D.C. xpmhi-:s .lre wsed.
volls, A.C.. 60 eveles,
Mol RC 24 sex 1—394 1
Ouiput iz rated at 3 waits,
No. RC 245—0ur Price $10.95 (less tubus)
Exactly the sane amplifier. but cmploys power
pentode in pince of the 245 tul utpt s
rated at 2.5 watts.
Nu RC 246—O0ur Price $12.95 (less tubes )
Madel RC 230 nses 1—224, 1—250 and 1—2%
Consumption is 85 walts; maximum undistortel nut-

Amplifiers opernte on 110

245 and 1 —28%0

6 watte,  Gain tated at 100 exveles, b
main at 1000 eveles. 52.5 dh: gain at 10.000 exveles.
51.5 Input. dircet to 223 control grid; outpui

direct frn 250 plate
No. RC 250—-0ur Price $15.25 (less tuhes)

R.C.A, VICTOR HAND
MICROPHONE

JENSEN DYNAMIC SPEAKER
CHASSIS

Tho tane and  quality of lh("(- reprodurers are unsuf-
sassed, WL reproduce  Taithfully  under most trying
condltlone. These speaker outnuts are available for all
new type tohes as well as (he old

A.C. Types. -7 Jr. Audltorl

{13 pletured) uses 280

rectifvlng  (ibe  In comjunction wihih 8 fd.  electrolytle
whirh 1nsures mninunm hu

JINS]
A.C—DR Dry Rectifier ... No. R 184—5§14.95
AN 1§ Jr. Audit Tube Rectitier..Ne. R 185— 9.95
An=-1] Uoneert  Jdr. Tube  Itert..No. R 1B6— 7.50
n (1] I Fiehl.........No. R 187— 6.95
1.: 1 b 1) Fleld. . No. R 188— 7.50
1 Miblget 2500 Ohos _No. R t89— 4.75

FARRAND INDUCTOR DYNAMICS

Farrandd  Tniluet
sneaker  availahle
I or bailery o

WII take iyl

the finest
AC,

r o dynamle,
anywhere  for
rated]  eets

puseer anil repro-
] a1y the fine-t
bna neake

¢ will,
I l;L',ln;: A FARRAXD INDICTOR

PYNAMIC you are mnking afe In
tinent,  heeguse  these  zpeakers  will
i any of the new out tubes as

W II 1 ‘n- I type oulpul  tube

the IFARRAND

I\I’Ii'l‘lllt ]'\\\\IIC Is that 1t has a frel‘ilnmln;_ cone,

; = 5 o ! tends to Dbring forth 1he spew musle with
_T]”" wicrophone s furiished r‘ e Halel Absolutely will aot hlast or rattle
with the latest  model  Ral I'tease stute type o er or pnwer e: nwhen ordering.
&6 ITome  reconling  Super- e ] E:‘ di ,::’ :g :3;:’?3?
Tleterdyne  Reeciver and  Ame-
plifier. No not confuze thisg
o it (e e tepe | T-C-A. “OVER-SIZE" INPUT PUSH-
4 as it can be used for many pro- PULL AUDIO TRANSFORMER
5 fession md  commercial  ses e fully
3 i a
;' Jit i singl 1 to mike™ shiclded, highly aterac-
i wi “ metal finish,  Its 'Jl:‘:l . ld.—n:ll m‘:
2 1ot wth ie 61,7 ml e sub-panel  sttneturo
1 » mounting, by rirtue of
rst ]ml equipmer four r"'i""‘”"’" ) lier
aat con lug ter ha 3y el
The Introduetion of the BALDWIN pame need not i wmnting  col
le further discussed. No. RC 417—Our Price $2.75 LS Al
Froom the heginning of Ralio, Baldwin has bren Ill,:',_,nl;f-“'_,";: 'wr.';' l,
pioneer in rawdio  teprodueing  equipment. We = A i ==
newd no further praise in reeommending o Buldwir F_ra“kl“‘ Transmit- :\ masslve  unlt —
Speaker for nny pnrpose in regnnl to vadio. ting Keys and Buzzers isurfue 3W Inches x
A.C. uging 280 Tube Tteet. Practice Set o nehes x inches
3 e al nmall velghs
| N°-_ RC 410—OQur Price $6.95 For those who want to prace l'."_ pnund:l” welgs
1.C. 2500 Olun—110 Voltg, tlee code, sewding anid receielng. Windings are rendered fmpervlous to molsture.  Thils
No. RC 411—Our Price $4.95 thiz small practice set Is recomn mnlt can alse he used an exeellent eonventional all-
D.C. 2500 Olim—110 Valtg Fieli, Less Stawl, tendesl A small dry cell § e ALF. translermer.
No. RC 412—Our Price $4.00 reuired  to operate  buzzer. We highly re-‘nmeml the use of this highly eficlent
.C. 2500 Ohm—110 Volls Fiell, Less Ontput e e R o Il O Rl T
Trans No. RC 413—OQur Price $3.25 No. RC 301—Buzzer only, 69¢ ‘ No. RC 900—O0or Price—$1.35
All offers are F.O.B. New York, and subject to prior sale. Terms: A deposit of 209 is required

with every order.
order.

Balance may be paid on delivery.

Or, deduct 29, if full amount is sent with
Mention catalog number when ordering.

GRENPARK CO., > "
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HOTEL DIRECTORY OF || ey HorbLiNTre |

THE
THE RADIO TRADE || THE

FLANDERS |

The Hotels on this page > patronized by the Radio Trade. '
page arc palromzed by = S 133 W. 47th Street through

Make them your Headquarters. to 48th Street

One of the Finest Hotels in
Times Square

— Attt sl e ol it sl i sl — e Single Rooms with Adjacent
Rath .$1.50 and up
| | Single Rooms with Bath._ 2.00 and up
| Dauble Rooms with Batk.. 3.00 and up
| | Suite—2, 3, 4 People........ 5.00
| co M' N 6 ‘ Special u.eu, Rates
| T CH Ic 6 o ‘ IFRED W, BIZEL, Resident Muanager |
TO A —
| WORLD'S FAIR-SITE i 2
' |
8 : T ¥ : OME this Fall . . . see |
O re T =i} = Ly the Century of Progress

BisMARCK HO f-'-

| . : v i 'r-'? : in the making. The Plane-
| - - tarium . . . aquarium . .

1 : ) Ft. Dearborn . . . and F|e|d l
Museum are complete. Many l
more buildings will be fin-
ished shortly.

l - - Notice how the Bismarck THE HOTEL
1. NEW BISMARCK HOTEL  10. One La Salle Street Bidg.  Hotel is centrally located

Palace Theatre 11. Continental [llinois Bank =
Metropolitan Office Bldg. Building ~ close to the theatre and MON ﬂ C ll A][R

A Oiaranalt Ereld Wholesale) 13, Bonrdof Teade " shopping districts near- |

(Marsha ie olesale . Board of Trade o s . - . .
3. Marshall Field Retail 1a. 1llinois Bell Telephone hotel h h . LEXINGTON AVE, 49th to 50th STS.
4. La Salle-Wacker Building  15. ChicagoCivicOperaBldg. ©st hotel to the Merchan- NEW YORK
5 Bujlder's Building 16. Butler Bros. ) d Mart d ﬂ'l + I |
_?. gp'lcag{n I"I’emcmle v Bl :}g SA:I:;:; 2|anetlarlum 1se artr . . . an e grea Bi _ ) o P )
. City Hall—County 9. . She auarium . irect te the ~Astoria
8. Steuben Building 19. Field Muteum Stadium where many con- rectly Uppost . aldorf-Astor
9.

Foreman State Bank Bldg. 20. Soldiers® Field ventions are held.

Inviting, outside rooms . . . comfortable and quiet. Wonderful beds that i 800 ROOMS

lull you to sleep . . . silent light signal in your room announces mail . . . H E Witl
soft water for your bath . . . and food that has a reputation the world over. ‘very Room ith Bath
Cheerful service that invites you back. l ‘ From $3.00 per ddy
|
Rooms with bath, $3.50, $4, $4.50, $5. and $6 | Attractive Rates by the Month

Rooms without bath, $2.50

Free to those who answer this advertisement . . .
a map of the Central West together with o map OTTO K. EITEL
of downtonn Chicago. Manager

Short walking distance from

Grand Central Terminal
BI‘MAR‘K HOTE ‘ and B. & 0. Motor Coach
Randolph at La Salle (s T Station. Ten minutes by taxi

from Penusvlvania Station.

Write for booklet with

downtown map.

American Home Cooking Served
&

in a Notable Restaurant

} A RADIO IN EVERY ROOM

OSCAR W. RICHARDS, Manager
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JUST OUT
Nothing
Like it
{08 )= in Print
D New
5 B HOOk-
ups

1000
Ilus.

100
Pages

.....
“.I'."-'!...""

ACTUAL
SIZE

found In any tio toxt book t Am th
8"x9 ,]/2 " m:"" echnical mativn listed “sn“' ! the {o.;
NEW FROM BEGINNING TO END. Jowling: Modernizing gld radic sets.—Repairing speaker
— E headghones.—Making superhets out of oid T.R.F. re-
ENTIRE ED”D"“AL R 1s-.NE-W ::ld tn—gu;]lstrucllarnl dal? for 2-volt battery receivers

<. Considerable spioe lias heen VETS.
no L e ¥ and automobile sets.—GConstructional data for the famous
COMPLETE TREATISE ON SHORT WAVES. £ " ONE.
ERE at Jast I8 the new RADIO AND SHORT WAVE  ‘inig mlone 1 worth its welght In kold. ALl the infor GERNSBACK “MEGADYNE" ONE-TUBE LOUDSPEAKER
TREATISE No, 25. Cuislders | e tion

2 ) 1 .—Sho ¢oil winding data.—Discussion

----- lon nevessary fur Shart Wave beginner to hecome B ™Y canerTs Pameivors wrid Ll I

' Ingtruetive than onr No. 20 jssue. If you had our regnlar i3 lncarpara sl tiils excellent. Treatise build them.—Amateur transmitters and how to construct

b i R fan ssSIUv the, g ot lieak No. 25 IS NOT JUST ANDTHER CATALOG. I twins  {hem.—Teleyision recelvers.—New comolete Radlo Craft
we publishi; hut the N Pieewhat a bouk! ENTIRELY re valgable amd up-ta Wormation than can hbe  Tybe Table —Numerous radlo kinks, ete., ete

WRITE TODAY. s nnt just another catalex hut a veritable mint of radio Due to great cost of this beuk. no
Enclose 1c for postaxe.

“ne p — b E . = : attention paid to postcards or let-
stin lue t 5
Book sent by return mail. nformation which will be of infinite and everlasting value to you

RADIO TRADING CO.

23 WEST BROADWAY NEW YORK
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"Announcing
+ The Pre-Publication Offer of the

1933
Offictal The importance of the last two OFFICIAL RADIO SERVICE MANUALS to
HRadio Service those engaged in the Radio Industry has been shown by the fact that over 52,000
Manua) ‘ copies of both editions have been purchased and are in use by manufacturers,
jobbers, dealers, Service Men and experimenters, Incessant demands have en-

Complete Dicectory
P

931933 Radio Recereers couraged us to publish a new and bigger Service Manual for 1933,

Full Radio Service Guide

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.
™ o o Advanced orders are now being accepted at a most attractive pre-publication price
of $4.00. Immediately upon publication of the new Manual this price shall be
withdrawn and the Five Dollar sales price shall prevail. 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 centains

THIS SPECIAL cash or unused U. S. Postage Stamps.
OFFER IS VOID The following are partial contents of the 1933 Manual:

AFTER 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-
SEPTEMBER 24+h 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

OVER 2,000 section of valuable service data on superheterodynes.
Values of resistors and condensers, to aid in replacement work.
ILLUSTRATIONS 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.
OVER 700 PAGES 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
9 x 12 INCHES

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

FLEXIBLE ’ servicing game.

Servicing information on interference elimination, with practical data and many

LOOSELEAF examples of interference prevention.

Automobile radio installation and servicingt—hints on automobile radio in general.

LEATHERETTE Complete data on servicing all known, commercial, automobile receivers with
short cuts to get quickly at the seat of the trouble.
COVER Service kinks, servicing short cuts, and miscellancous 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.
gszvgsuggic;h;y?‘tLCAY‘I;:aN'S‘.' Lon Complete index and .Cross-il’ldex' to _makc it easy for you to find almost
anything pertaining to service instantly.

T am enelosing herewith my remittance
of $1.00 for which you are to sénd me one

1933 Official Radio Service Manual

FREE
QUESTION
AND
ANSWER
SERVICE

In every ¢opy 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
rmentioned 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.

copy of the 1933 OFFICIAL RADIO
SERVICE MANUAL at the special pre-
publleatlon price of $4.00 each. 1 under-

il ue i Dol ot i THE OFFICIAL RADIO SERVICE MANUAL
FOR 1933 COMES TO YOU COMPLETE

is vold after September 24th.

:\“:::ss ................ T THlS YEAR_NO SUPPLEMENTS
L MAIL COUPON NOW
256 RADIO-CRAFT for OCTOBER, 1932
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OVER-THE-COUNTER SUGGESTIONS

The whistles blew and the bells rang,
And the deor opened with a bang.
There was I, leaning “Over the Counter”
Offering suggestions to an old “Brass
Pounder.” ;

Anyhow, a customer came in for an 80 tube
and I suggested .an 82, because the 82 tube
is becoming very popular as a replacement
tube for the '80 and 81 types of rectifiers,
as it is more efficient than either of these
two tubes, especially on heavy drain sets,
and is less costly than the latter. However,
to obtain best results with this new rectifier,
a tube shield is required; also, a small choke
of about 2 millihenries, with a current ca-
pacity of 250 ma., must be placed in series
with the common lead of the power trans-
former as shown in Fig. 1A. The resistance
of the choke must be low; approximately 50
ohms.

When using the 82 to replace the '80 tube,
1 would suggest that an 8-ohm resistor be
used in one of the filament leads to cut the
potential to 0.5 volt. Although the current
requirement of the 82 is 3 amperes, the fila-
ment winding for the '80 will stand the
overload.

In the case of the ’'81 type tubes, the
secondary winding must be checked to see
that no more than 500 volts is obtained on
each half of the winding; then, the filament
winding must be checked. If the transformer
is made by a good manufacturer, then the 7.5-
volt winding wil! stand the overload; other-
wise, 1 recommend a small 2.5-volt trans-
former rated at 6 amps. at a cost that will
still effect quite a saving. Figure 1B shows
how to connect an 82 to replace one '81;
and Fig. 1C, two 82's to replace two '81's,
both using 7.5-volt windings. If a 2.5-volt
transformer is preferred, the resistors shown
in the filament winding must be omitted. The
82 tube, a shield and choke were sold. The
smiling report next day was, “0. K., Jack!”

By JACK GRAND

In this department Mr. Grand passes on
to RADIO-CRAFT readers many new
thoughts and ideas he encounters in his
daily over-the-counter contact with radio
technicians who come from all over the
world to one of New York's oldest retail
radio establishments.

Fig. 1. At A (top) is shown the 82 replacing

an '80; B (center), the connections for re-

placing an '81, and; C (bottom), recommended
wiring for replacing two type "Bl rectifiers.

1
: PLACE
———POST CARD——— = = POST CARD =
HERE E HERE
E. H. SCOTT RADIO LABORATORIES. INC. : SUPREME INSTRUMENTS CORPORATION
Dept. RC10 ;
- 1933 Supreme Bldg.,,
4450 Ravenswood Avenue v
CHICAGO, ILLINOIS : GREENWOOD, MISS.
1
-

POST CARD——

e == ———POST CARD=—— =~

CABLE RADIO TUBE CORP.
230-242 North 9th Street

BROOKLYN, N. Y.

Here is a good money making idea for the
Service Man who owns an oscillator. Recali-
brate radio receivers to read in kilocycles or
meters—as most newspapers and radio mag-
azines list the stations. Thousands of set
owners, especially those fishing for distance,
would like to dial for stations as listed in
these periodicals.

It gets hot, a resistor does, particularly if
it is placed too close to the base or other ob-
jects that will not allow it to dissipate heat,
even if the power rating of the resistor is
three times what it should be-—correct
figuring, say some of our good engineers—
and others.

The flood of the best toned, longest-dist-
ance getting sets, consisting of four and five
tubes “built at a price” as high as $7.95;
opens the market again for wave-traps.
Some salesman will admit that they are
slightly broad near a powerful station.
Yes sir! It appears now that all stations
are powerful with this type of set.

Mr. S...... who is connected with one of
the largest untilities in this country dropped in
to say ‘hello” and at the same time to pur-
chase a 2-watt neon tube. We all know that
you can’t read a newspaper by the light of
a neon lamp so I asked him what he was going
to use it for. He told me that an inexpensive
method used to determine the efficiency of
various tubes in the detector and audio eystems
is to use a neon lamp. The neon lamp is con-
nected across the output of the receiver, The
glow on the plate of the neon lamp will be
greater when the more ecfficient tube is used.
In some sets where the amplification is poor,
the output transformer should be disconnected
for this test. This ought to be Zood news to
some of our thrifty friends.

Improving the radio-frequency stages, when
yout power tube already overloads, is just like
adding another load to the old gray mare when
she can’t even pull the first load.

J. E. SMITH, PRESIDENT

National Radio Institutée

Dept. 2KX
WASHINGTON, D. C.
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EASILY BUILT 0-800 V. PEAK VOLTMETER FOR RECTIFIER WORK

TESTING filter circuits to determine the
correct condenser to use involves a con-
sideration of “peak voltages.” To measure
peak potentials requires either a wacuum
tube, an electrostatic voltmeter, or an os-
cillograph; these are rarely found outside
well-equipped laboratories. Here is a simple
means of constructing a peak voltmeter
which will indicate the peak voltages of the
entire filter circuit of any standard radio
receiver.

+
E
Ve
o}
= 1
"zz—o"f k. g,
SEC,
-g- RIPPLE
VOLTAGE
+ : c
o ¥ il | I o
N A A T e s e
0 P Vav
- Trme |
Fig. 1. At A is shown the waveform at the

output of the rectifier, and at B the waveshape
as 1t might exist on the first condenser of the
filter circuit.

The output of a rectifier is pulsating direct
current, as shown at A in Fig. 1, The effect
of the filter condensers, imposed across the
output, is to smooth out these wave pulsa-
tions. At B in Fig. 1 is shown a waveform
such as might exist on the first condenser
of a filter circuit.

Condensers have a maximum or peak volt-
age rating. This has reference to the maxi-
mum instantancous voltage, as shown by Vp
in Fig. 1A. The peak voltage of the output
may be measured by a voltmeter, as shown

*Chief Engineer, Mallory-Elkon Division
P. R. Mallory & Co.

T e ey e - A e - - o um .

Supreme Instruments Corporation,
1933 Supreme Bldg.,
Greenwood, Miss.

Send me, free of cost or obligaticn, the 1933 SUPREME SERVICE
- catalog, now ready.

INLEITINE s e« o i i s 2 i i i B £ i

T o i P BRI S
iy L States. o h

Oy - Address ...

L s N T s S R e e

Address ..................... e B M LN Town. ...

J. E. Smith, President,

" National Radio Institute,

Dept. 2KX, Washington, D. C.
ear Mr. Smith:

I want to take advantage of your Special Offer.
Send me your Service Manual "Trouble Shooting in D.C., A.C. and

By J. S. WILLIAMS*

in Fig. 2, by adding the average D.C. volt-
age (Vav in Fig. 1B) to the A.C. compon-
ent, shown by the ripple voltage-line in the
same figure.

A D’Arsonval (ordinary D.C.) meter will
give the average, or D.C. working voltage.
The A.C. component, the R.M.S. ripple volt-
age, is the R. M. S, value of some A.C. volt-
age which will give the waveshape in ques-
tion (ripple voltage) when it is imposed
upon a smooth D.C. voltage eqpal to Vav
(Fig. 1B). 1Its frequency is 120 cycles, for
a rectifier operating on a 60-cycle input.

Voltages across rectifier circuits naturally
vary with the line voltages applied to the set.
Line potentials reached in service are some-
times as high as 135 volts. Because of this,
voltage measurements in condenser tests
would be made with 185 volts applied to the
set. Or, if the measurement is simply to
determine what voltages the condenser must
stand, lower voltages may be increased to
an equivalent of 136 volts, by multiplying
by the following constants: 110 V. 1227;
116 V., 1.174; 120 V., 1.126; 125 V., 1.080;
130 V., 1.038.

The maximum voltage ratings of, for in-
stance, Mallory-Elkon condensers are: 450

4 MEGS,

7.5V, FILAMENT 81 JEWELL
TRANSFORMER PATTERN
CENTER -

TaPPED

110v.
€0 CYCLES
ACLNE

Fig. 2. The connections of the peak voltmeter.
The entire voltmeter is easily mounted in a
portable case, with cord, ready for service.

volts, D.C.; 475 volts, peak; 25 volts, R.M.S.
ripple.

With 135 volts applied to the set, none
of these voltages should exceed these values.

The peak voltmeter described here is suf-
ficiently accurate for all test work of this
nature. In addition, it is low in cost, easy
to construct, and it is usable on either D.C.
or A.C. as designed; the range is 0 to 800
volts.

Only five parts are needed, as shown,
These are: One 7.5 volt center-tap, filament
transformer, T; one '81 type tube, V; one 1
mf, 1500 V. condenser, C; one 4-meg. re-
sistor, R; and a Jewel pattern 88, 0-200
micrometer, M.

(Since the voltage and current in an A.C:
¢ircuit are continually varying in value and
reversing in direction, it is evident that the
equivalent to an equal unit of steady diregt
current is really some value between the
maximum and minimum values of the A.C.

In order to establish the units of alternating
voltage and current on & common basis with those
of D.C., an ampere in an A.C. circuit is defined
as that rate of current flow in an C. circuit
which will produce heat at exactly the same rate
as one ampere of steady D.C. This is the effee-
tive or r. m. 8. value of the A.C. and is equal to
the maximum or peak value multiplied by 0.707
(for a sine-wave potential) ; also, the effective
voltage 15 equal to 0.707 times the maximum
voltage (for a sine wave).

The heating effect of D.C. is proportional to
the square of the current (12R). If we consider
the instantanecus values of current flowing at
varjous intérnals during a cyvele of A.C., then
square them (heating effect), then find the aver-
age of these values (average heating effect) and
then extract the squaré root of this average value,
it will be equal to the D.C. that will produce an
identical heating effect. The effective value of the
current obtained in this manner is 0.707 times the
maximum value. Since it is the ''square root of
the average or mean sauares’ of several current
values during one cycle, it is abbreviated root-
mean-square. or r. m. s.

This subject is very nicely covered in *Radio
Physics Course,” by A. A. Gherardi.—Tech. Ed.)

E. H. Scott Radio Laboratories, Inc.,
' Dept. RC10, 4450 Ravenswood Avenue,

Chicago, Illinsis,

Allwave Deluxe,

Send me fully detailed technical description of the new Scott

Cable Radio Tube Corp.,
230-242 North 8th Street,
Brooklyn, New York.

Gentlemen:

Battery Sets" and your book ‘“Rich Rewards in Radio,” which ex-

plains Radio’s Opportunities for bigger pay and your method of { ) SPEED Radio Tubes (
I understand this request does (

training men st home in spare time.
not oblizgate me.

) SPBED Television Tubes (

Please send me current bulleting without charge or
obligation on the items checked:

) SPEED Foto-Lectric Tubes
) SPEED Triple-Twin Group
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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

BUILT”

the dealer of a real profit. In quantities, the discount is 50%p to TRIAD Dealers and Servicemen.

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.”

PREMIUMS

The announcement made in our "ad" last month practically cleaned out
our stock of the $18.00 Hammond Electric Clocks which we gave free
to Certified TRIAD Dealers and Servicemen with their first 50.00 order—
$25.00 net, There are a few left.

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 Official Radio Service Manual or Radio Encyclopedia with each
Dealer or Serviceman's initial order of 40.00—$20.00 net. No radio
organization is complete without copies of all these important books.
Read the publishers’ advertisements which tell you all about them,

CERTIFIED

TRIAD

TUBES TRIAD wmmmye s

My money ovder or check for $20.00 is attached. In
=5 r,t'mn T \\'n%lml{lf L’;‘Pl"fl;“.‘ll::h 'l‘l!l.\lll ’I'l'l:ri’.i.}mllslu-«l rrd:'r?:
s s - the regular AD 11 List amounting te . leas 5
The TRIAD Line ls‘cﬁnplete_ It 1ncludes all types difcount. 1 am albo to recelie, ABSOLUTELY FREE. the
P manual  checked below

. H [11930 OFFICIAL RADIO SERVICE MANUAL.
of standard Tubes as well as Photo-Electric Cells Ll T o o

0.0 [ 21933 OFFICIAL RADIO SERVICE MANUAL.
Televnslon Tubes. [ 18 GERNSBACK™S RADIO ENCYCLOPEDIA.

CERTIFIED TRIAD TUBES are licensed by L

. . Address
RCA, and are sold at the same list prices.

City

My letterhead or business eard is attached
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the pictorial

INDE X

to the new

1933 CATALOG

No. 56
Set
Analyzer

No. 18
Counter
Tube
Seller

Ohmmeter
o No. 77 No. 88
B | Universal ¥ Leakage
Analyzer Y Tester and
Converter D.C. Volt
Meter

SUPREME DIAGNOMETER e, 70,

20. {)sc oot ® AAAl @ 1 combin,  Oscillator-
AC.—D.C. eventeen modern testing instruments and combina- _
Volt-Oh tions of instruments that speed and simplify the science Ou*PUf

o=\ of radio servicel The answer to Mr. Modsrn Radie. ~COhmmeter
Milliameter Man's demand for "Supreme” engineering leadership

No. 62

in all his equipment . . . a demand born of the bril-

i

— Tube Testing liant, indelible way the DIAGNOMETER wrote the

. name SUPREME across the horizon of the radio service
Power Unit worldl No matter when you plan to modernize or add No. 40
£ to your equipment, send the coupon NOW for the Portable
— ! 1932 SUPREME catalog—now ready—and free of cost er
or obligation. Eube
Checker
e
No. 44 p 4
D.C. Volt- No. 60 i
Ohmmeter Handy sy
No. 57 Oscillator -
Decade L7 ad

Resistance Bridge
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