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A COMPLETE RADIO SERVICE FOR DEALERS
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LEARN RADID

FOR YOUR TRAINING

‘ P A“H[RY(HJ GRADUATE

I am making an offer that no other school has dared to do.
T’ll take you here in my shops and give you this training
and you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
Your payments. There are no strings to this offer. I know
a lot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

r o - ) . = - .

=

A scene in the big, busy Radio Shops at Coyne. Here you see

fellows working on real Radios—not reading about them from

books or lessons. This is TIIE way to prepare for the big-
money field of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TITOUSANDS of TELEVISION

EXPERTS! The man who learns Television no

w can have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Iere is a great new
Radio field just beginning to grow! Prepare NOW for tliese wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-cuts—lay-offs—unemployment! Don’t be tied down to
an untrained man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here’s your chance of a
lifetime to get it! HMundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way—not by books,
but by actual, practical work on actnal Radio, Television and
Sound equipment. Here at Coyne you'll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture inachines, Code transmitters
and receivers, ete. In 10 weeks you can step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and serviece them. You actually operate great Broadecast-
ing equipment. You construet Television Receiving Sets and ac-
tually transmit your own Television programs over our mod-
ern Television equipment. You work on real Talking Picture
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machines and Sound equipment. You learn Wireless Operating on
actnal Code Practice apparatus. We don’t waste time on useless
theory. We give you the practical training yowll need—in 10
short, pleasant weeks,

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training istestel—proven beyond all doubt. You can find out every-
thing absolutely free. Just mail coupon for my big free book!

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. B3-8H Chicago, Ill.

__Mail_goupon Today for All the Facts

H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. B3-8H Chicago, IIL

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tell me all about your
special offer of allowing me to pay for training on easy monthly
terms after graduation.

|
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IN OUR NEXT FEW ISSUES:

A PORTABLE SERVICE KIT. Do you know how to tast tubes without

recourse to a meter? If you don't, now is the time to refer to the
article, “The Meterless Tube Tester,” in the January, 1933 issue
of RADIO-CRAFT. Once you have fortified yourself with the in-
tricacies of this modern idea in tube testing, you are prepared for
the "finishing course’ on a complete test equipment incorporating
this method of testing. In addition, the instrument incorporates a
resistance and capacity bridge, a multi-voltmeter and multi-milli-
ammeter, and & set analyzer circuit. One of the most important
observations in connection with this unit is that it doesn't require
the Service Man to gallop to the nearest Ford or "Chevvy” agency
for their best figure on a "serviceable, low-priced used car''—the
kit is really portable!

HOW TO MAKE TRANSFORMERS. Gather unto yourself plenty of
enthusiasm, brother, because we are going to give you some hot
construction data concerning transformers—and how! A prom-
inent manufacturer has consented to prepare the material especially
for the readers of RADIO-CRAFT, so give him a big hand, fellows!

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, 53.00 a year to cover additional postage.) Entered at
the post office at Mt Morris, 1il.,, as second-class matter under the act of
March 3, 1879. Trademark and copyright by permission of Gernsback
Publications, Inc., 98 Park Place, N. Y. C.

Text and itlustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription
to these magazines may be taken in combination with RADIO-CRAFT at re-

duced Club rates. Write for information.
Copyright 1933, GERNSBACK PUBLICATIONS, INC.

HUGO GERNSBACK, President
S. GERNSBACK, Treasurer

J. M. HERZBERG, Vice-President
I. S. MANHEIMER, Secretary
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Mr. E. H. Scott is shown
here aboard the R, M. S.
Maunganui, en route to New
Zealand. On this 20,000-mile
cruise to the South Seas he
made constant tests of broad-
cast band reception under
greatest difhculties.

Consistent, clear reception
with loudspeaker volume of
stations all over the U. S. A.
is the definite, verified rec-
ord of Mr. Scott’s spectacu-
lar test, which included ship-
board operation under most
trying circumstances.

~rom Al Over e World Comes
MORE AND MORE PROOF
‘. 4 | of SCC uperiority

WHEN A RECEIVER consistently, day in and day out, year

A

. ‘ ’ .. !

18| el ° } after year, receives the universal acclaim of owners scattered 23 !

i " ~ i o i ! ]
= from one end of the globe to the other for the most startling ___

IN FAR-AWAY SIAM spectacular performance in all radio history . . . THAT N CENTRAL EXICO

From Lakon Lampang, Siam, Mr. MEANS SOMETHING! Baron v. Turckheim reports daily
George Wyga tells of natives who Upon the world-wide, unassailable, documentary endorse-  recepcion of broadcasts from Ger-

called priests to expel devils which s : : many, France, Spain and Australia.
they believed kept his SCOTT silent Xirii\c;éx%le[g)m]n of SwHitrEn, verlﬂ'el:] reports CI‘-f' SCO:TT *The tone is faultless,” he writes frolm
when it had two faulty tubes. He is eluxe owners everywhere . . . this reCEIVEr  pf.,ico City, and then adds, “This is

“pleased with the set.” rests its case. my first great radio.”

The few expressions reproduced here are typical of those
which pour in upon us continuously. They give an inkling
of how this laboratory-precision custom-built receiver stands
with its owners.

World -Wide Reception Guaranteed

Because the SCOTT ALL-WAVE Deluxe is constructed by skilled
engineers to give the very brand of performance reported

fidelity of reproduction, sensitivity almost beyond measurement, se-
L Jectivity to conquer the congestion of broadcast the world around
A FAMOUS BAND LEADER - it carries the strongest guarantee ever offered. It is guaranteed |N THE PHILIPPINES

) == to receive daily, with Joud speaker volume, short wave broadcasts
Columbia Chain listeners all know 00" iei00 10,000 miles or more distant . . . and its every part U. S. Army Sergeant Frank Sublette,

Frank Westphal and his music from ! bes) i for i Fort Mills, Cavite, P. L, says, “Rus-
Chicago’s W BBM. He says of his o TE ) LR i e sia, England, France come in just won-

SCOTT, “Such marvelous tone qual- derful. Will b h =
clowt ot . € SCOTT RADIO LABORATORIES, Inc, i Wil neve by ay ot e

ity is a delightful revelation . t
not only rivals nature, it is nature.’ 4450 RAVENSWOOD AVE., Dept. C-13, CHICAGO, iLL. tropic reception is “tough.”

SEND COUPON AT ONCE FOR COMPLETE INFORMATION

E. H. Scort Rapio Lasoratortes, Inc.
4450 Ravenswood Ave., Dept. €13, Chicago, Ill.
Send me at once, without obligation, complete
information regarding the SCOTT ALL-
WAVE Deluxe, including performance
PROOFS, technical data, etc.

L o i

The SCOTT ALL-WAVE Deluxe gives
perfected performance on all wave bands
from 15 to 550 meters. It incorporates every
worthwhile development of radio engineer-
ing, including Automatic Volume Control,
Visual Tuning, Static Suppressor, etc. For

all technical data, price quotations, and per- Narme, » sy st bras | 8 S5 bhaistgs
formance PROOFS, send coupon. Address: as s sk 55w i Ol b
Gily i o AL AT b State. . ...
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| WiLL TRain You AT HOME

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

.My book, “Rich Rewards in Radio,” gives you full information on the opportunities
in Radio and explains how 1 can train you quickly to become a Radio Expert through

£
Breadcasting Stations employ trained men con-
tinvally for jobs paying up to $5,000 a year.

Police Departments are finding Radio a great

aid in their work. Many good jobs have been
made in this new field.

v

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.

e - = =

ossible

radio
week,

Talking Movies—an invention made
by Radio—employs many well traine
men for jobs paying $75 to $200 a

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

4

my practical Home-Study training. It is free. Clip and mail the coupon NOW. Radio’s
amazing growth has made hundreds of finc jobs which pay $50, $60, $75 and $100 a week.
Many of these jobs may quickly lead to salaries as high as $125, $150 and $200 a week.

Radio—the Field With a Future

Ever so often a new business is started in this country. You have seen how the men
and young men who got into the auiomaobile, motion picture and other industries when they
were started had the first chance at the big jobs—the $5,000, $10,000 and $15,000 a year
jobs. Radio offers the same chance that made men rich in those businesses. It has already
made many men independent and will make many more wealthy in the future. You will be
kicking yourself 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 been created, and thousands
more will be made by its future development. Men with the right training—the kind of
traiming | will give you 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.L training
for what it has done for them.

Many Make $§, $10, $15 2 Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one “that pays for itself.” The day you earoll I
send you instructions, which you should master quickly, for doing 28 Radio jobs common in
most every neighborhood. Throughout your Course I will show you how to do other
repair and service jobs on the side for extra money. [ will not only show you how to do
the jobs hut how to get them. [I'll give you the plans and ideas that have made $200 to
$1,000 a year for N.R.I. men in their spare time. G. W. Page, 110 Raleigh Apts.,
Nashville, Tenn., writes: “I made $935 in my spare time while taking your Course.” My
hook, “Rich Rewards in Radio,” gives many 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 engiueers, operators, station managers and pay up to $5,000
a year. Radio manuiacturers employ testers, inspectors, foremen, engineers, service men,
buyers and managers for jobs paying up to $6,000 a year. Radio dealers and jobbers
(there are over 35,000) employ service men, salesien, 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 of opportunities for you to have a spare-time or full-time
Radio business of your own—to he your own boss. I'll show you how to start your own
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 coupon.

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

I spent fifteen sears a3 traveling
salessnan and  wps  ntaking  good
moncy but could see the opportuni-

ties in Radio.
for I

than ever beforo.

Bellevo me, T am
have made moro
I hase
month

not sorry,
money
made more than $400 cach
and It really was your €Ourse that
brought me to this. I ean't say too
much for N.R.1.°°—-J. G. Dahistead,
Radio Sta. KYA, San Francisco, Cal.

"Money could not pay for what 1
I did not
a single thing about Radio
beforo I enrolled. bui I have made
§800 in my spare timo, although
iy work keeps me away from homo
6:00 AM. to 7:00 DML

Fvory word 1 ever read sbout your

got out of sour course.
know

from

tourse T have found true’'—Milton

I. Leiby, Jr., Topton, Pennsylvanla.

RADIOG-CRAFT

$400.00 $800.00 | Chief
Each In Spare \ Engineer
Month Time (¢ Station WOS

~

Il have a nlee posltion apd am
etting a good salary as Chief En-
rineer of Radio Station WO0S. Re-
fore entering Itadlo, my salary was
barely $1,000.00 a year. It Is now
$2.400.00 a year. Before enlering
ltadlo, my work was, more or Ieéss,

drudgery—Iit 1s now a pleasure.
All of this 13 the result of the
N.R.I. training and study. You Zot
me my first finportant position.'’
H. H. Lance. Radio 8tatlon WOS,
Jefterson Clty. Missourd.
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10 BE A RADIO EXPERT

Act No

You Can Learn at Home in Your
Spare Time to be a Radio Expert

Hold your job. There is no need for you to leave home. 1 wi}l 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. 1 give you practical experi-
ence under my 50-50 method of training—one-half from lesson books and
one-half from practical experiments with equipment given without extra
charge. This unique and unequalled method has been called one of the
greatest developments in correspondence Radio training. N.R.I. plonegred
and developed it. It makes learning at home easy, fascinating, practical.

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

T'll give you more training than you need to get a job—I'll give you
your choice, and not charge you extra either, of my Advanced Co_m:ses
on these subjects—(1) Television, (2) Set Servicing and Merchandising,
(3) Sound Pictures and Public Address Systems, (4) _Broadcasung,
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced
specialized training like this gives you a decided advantage.

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

Find Out What Radio Offers.” Get My Book

One copy of my valuable 64-page book, “Rich Rewards in Radio,” is
free to any resident of the U. S. and Canada over 1§ 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 n blind alle
jobs, how to get into easier, more fascinating, better paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickl
and casily fit yourself to be a Radio Expert. The Coupon will bring you a
copy free. Send it at once. Your request does not obligate you in
any way. Mail coupon in envelope or paste on post card. ACT NOW.

J. E. SMITH, President
Dept. 3GX, National Radio Institute
Washington, D. C.

Experienced
Radio Man
Praises
N. R. l.
Course

*Before taking your course, I had worked
at Radio for over sevemn years, dolng
quite a bit of servlelng, but I realized
that I was in need of better training.
From the first lesson on I began to un-
derstand polnts that liad had me wondering
The ecourse has taught me what I could
not have lesrmed otherwlse and I would
not take many times tho prlee it has
cost mo. for the knowledge I bave galned.
In a perlod of nine months, I havo mado
at least $3,500."’=—C. J. Stegner, 28 Bo
Sandusky 8t., Delaware, Ohlo

RADIO-CRAFT for JuLy, 1933

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

Act now and receive in addition to
my big free hook, "Rich Rewards in
Radio,” this Service Manual on

C, A.C. and Battery Operated
sets.  Only my students conld have
this book in the past. Now readers
of this magazine who mail the coupon
will receive it free. Overcoming hum
noises of all kinds, fading signals,
broad tuning, howls amd oscillations,
poor distance reception, distorted or
mufiled signals, poor Audio and Radio
rrequency amplification and other
vital service information is contained
in it. Get a {ree cop{",y mailing the
coupon below. ACT NOW.

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Fxtra Charge

My Course 1z not all theory. T
show you how to use my special Radle
equipment for conducting  experlments
and building efreuits which Iilustrate
important princlples used in such well-
known sels as Westlnghouse, General
Electric, Philco, R. C. A.. Vietor
Majestle and other You work oui
:\}-‘lll:‘lgs;'uur mvr:] :mnd many of the
you rea n our lesson hooks.
This 50-50 methed of training ..;.nfea
learning 5t
13h1e ensy.
interesting,
fascinating,
Intensely
bractical

Clip and mail NOW for
FREE INFORMATION

J. E. SMITH, President,
National Radio Institute, Dept. 3GX,
Washington, D. C.

Dear Mr. Smith: Please send me your sample lesson
“Trouble Shooting in D. C, A. C. and Battery Sets"
and your book, “Rich Rewards in Radio,” which points
ont the opportunities for spare-time and full time jobs
in Radio and your famous 50-50 method of traini
men to hecome Radio Experts through home study
understand that this places ine under no obligation.
(Please print plainly).

Name......ooeeeeeeeeeerconecve Age.......
Address e
Cityo oo, - e State...........



This

Radio’s GREATEST

Servicing Book

The Most Complete Directory
of Radio Circuit Diagrams
published!

]
Radio ¥
Manest
-
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In ONE VOLUME of over 2,300 Pages

Extra Heavy Cover—=Looseleaf Bound

Buy this Big Volume on our

A"vp")

DEFERRED PAYMENT PLAN

Here are two of the most surprising announce-

ments that we have ever made to the radio trade

and we know that it is such mood news that

every radio man will be greatly enthused.

FIRST—that the three editions of the OFFI-
CIAL RADIO SERVICE MANUALS have
now been combined into one big volume of
over 2.300 pages.

SECOND—that this new single volume of con-
solidated radio eircuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan—and at a big savine.

It is needless to say how valuable the OFFI-

CIAL RADIO SERVICE MANUALS have been

to members in every branch of the Radio In-

dustry, and how many thousands of each edi-
tion have been sold to manufacturers, jobbers.
dealers, Service Men and experimenters. But
we must emphasize this one fact: Service Men
now realize that they are tremendous!y handi-
capped without the full set of Gernsback Man-
uals. So much s0. that those who have pur-
chased only one or two volumes, are NOW OR-

DERING THE MISSING BOOKS. They want

their files to be complete.

The complete book gives you a volume of over

2,300 pages with over 5500 diagrams, charts

and photos. There are absolutely ne pages or

illustrations or diagrams duplicated. There is
no radio book published today which is so mod-

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefully
at the illustration of the complete editien on
the top of page. It measures 9" wide, 12"
leng, 4%~ thick.

Included in this velume is a complete radio
servicing course. This course covers every step
needed to learn the servicing business . . . from
starting in business . . . materials needed . . .
and how to go about servicing receivers and re-
pairing other radio eguipment. This course in
itself. is actually worth the price of the entire
baok.

Our new plan now enables every radio man te
rel this single volume—a Complete Directory of
all Cireuit Diagrams, of over 2.300 pages. on
deferred paymeuts. You can order this heok
immediately—yret it in a few days, and use it
while you are doing servieing work. You can
mnke the first few calls pay for the entire cost
of the book.

For you to get this book is quite simple and it
is sent te you as soon as your order is received.
You pay for it in small monthly amounts which
can bhe taken from your earmings. If you were
to buy the three volumes separately, the total
cost would be $17.00, including the supplements.

2.300 Pages

0VEB 3.000 Illustrations

TINIS

IS THE GREATEST

SINGLE

VOLUME RADIO BOOK IN PRINT TODAY

Now you ean get the

1931 OFFICIAL RADIO SERVICE MANUAL,

with Supplements,

1932 OFFICIAL RADIO SERVICE MANUAL.
with Supplements,

the 1933 OFFICIAL RADIO SERVICE
MANUAL Complete
at a big saving.

THE SPECTAL NEW PRICE FOR ALL THREE
MANUALS. WITH SUPPLEMENTS, IN ONE
VOLUME, WITH HEAVY BINDER IS ONLY

$14.00

You buy this book this way-

Send $3.00 with order—

Pay 15.00 to Express Company upon receipt of
book.

Send 33.00 thirty days after receipt of hook.

Send $3.00 sixty days after receipt of book.

Total $11.00.

IF THE ENTIRE AMOUNT IS SENT WITH

YOUR ORDER, WE WILL ALLOW YOU A

10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

and

Mail Coupon Today!

GERNSBACK PUBLICATIONS. Inc.,
95-98 Park Place. New York, N. Y,

Gentlemer
In aceerdance with your Speelal Offer, 1 enclose
herewwith #3.00 a: first payuwent toward the One-
Volyme Radloe Manual.  Piease forward it to me
promptly Upon recvipt of the book shall pay
mpany $£35.00 ’ days fater I shall

D0 y
and sixty  days

ou  $3.00, after receipt of
book. I shall send you my last payment of $3.00.
If you want to take advantage of the Special Dis-

count of 109 remlt only $12.80 with this coupon.

Name

GERNSBACK PUBLICATIONS, Inec.

96-98 Park Place

Z A I IS

|
New York, N. Y. |
Wl_____————a—————————
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SUMMER RADIO

An Editorial by HUGO GERNSBACK

precedents, radio generally sinks to its lowest level, at

least, so far as the business end of the industry is

concerned. The old “saw” that there is no radio busi-
ness worth speaking of in midsummer still has its fol-
lowers. Yet, many large volumes could be published in
direct refutation of these so-called facts.

It is true that, as a rule, during the past few years the
sales of radio sets have always fallen off in the summer.
That is true, however, only of radio sets and not of other
radio merchandise, which is becoming more diversified every
day. It is also true, that, where five years ago people did
not listen in on their radio sets in the summer time, they
are listening in now, for the simple reason that modern
sets, being more powerful, easily over-ride the static, and,
therefore, make summer reception practically as perfect as
winter reception, except during the height of thunder-
storms.

So far as Service Men and others who wish to make
money out of radio this summer are concerned, the woods
are literally full of opportunities if you only look for them.

Public address systems and amplifiers are still in their
infancy, and the surface has not yet been scratched.

A few weeks ago the Court of General Sessions, the old-
est court in New York City, became more modern than any
other court in New York by installing a public-address
system to carry the voices of witnesses to the jury boxes.
Jurors had always complained that they were unable to
hear the testimony, so that the judge interested a friend,
who is an official of a large radio corporation, and the am-
plifier installation was made. If it is successful, all New
York City courts will ne doubt follow suit, and it won't
be long before every large court in the United States will
be thus equipped with public-address and loudspeaker sys-
tems. Here is another marvelous amplifier outlet, and the
wide-awake Service Man and dealer should know what use
to make of this information.

In all our cities, both large and small, we have seen
portable public-address systems invading the sidewalk.
This invasion is particularly true of some of the large
drugstores, where demonstrators are no longer “voiceless,”
as they have been for generations. Nowadays, the demon-
strator sits behind the window with a microphone in front
of him, and hanging outside, well over the heads of the
passersby, is a portable amplifier which projects his voice
to the passing populace.

The novelty, alone, causes many people to stop and listen
while they wateh the demonstrator. The demonstrators,
of course, do not build these amplifiers themselves—they
buy them somewhetre, or have them built to their specifi-
cations. There seems to be a good market for this type of
amplifier, and its use is inereasing by leaps and bounds.

The portable public-address system will be in use in in-
creasing quantities this summer at all resorts; most con-

THIS is the time of the year when, judging by former

cessionaires, who have stands of some sort, have use for a
public address amplifier, because they can make their voice
heard on the sidewalk, in front of their stands, which they
could not do as efficiently otherwise. It is the same with
hotels, large dining rooms, in the country and at the sea-
side, where, because of the economie condition of the coun-
try, it is not possible for the smaller hotels or restaur-
ants to hire even a mediocre orchestra. By means of a
public address system, music can be played all over the
hotel, and excellent music can be furnished by means of
electrical transcription. Indeed, a portable public address
system is now made which combines an electric phonograph
and pickup working on either A.C. or D.C. The whole sys-
tem weighs less than 50 Ibs. and can easily be carried.

On the smaller inland lakes, boats can be readily equipped
with public-address systems and commercial announce-
ments can be made for the merchants and hotels of the
resort, and usually enough advertising of this sort can
be picked up to make it worthwhile to run the boat all
summer. The restaurants and general stores usually
patronize this sort of advertising because it gets results
for them.

Then, of course, millions of dellars will be spent this
goniing summer in modernizing obsolete sets by using the
avalanche of new tubes which have recently been brought
out. These tubes are now on the market, and some of the
tubes lend themselves admirably to modernizing of old re-
ceivers and giving them such power as their owners never
dreamed of. Much modernizing of this type can be done
without extensive re-wiring of the sets, but merely by using
adapters or making minor changes in the wiring.

Many country hotels of the resort type will also find in-
creasing use this year for the small “cigarbox” type of
radio set. These sets are low in price, and perform well.
They are easily transported, require no aerial installation,
and are ideal for camp and bungalow use too. Every Serv-
ice Man this summer should carry with him a demonstra-
tion sample of one of these sets, and if the demonstration
is made on the spot—which is easy to do, as most up-
to-date camps and bungalows are wired for electricity—
immediate sales should follow. These sales should be quite
good, because the demand for a low-priced radio set for
camp and bungalow always was good in the past, and would
undoubtedly have been better if the prices had been lower.
This year, no such obstacle exists, and the prices are no
doubt lower than they will be for many years to come.
Prices now are definitely on the upgrade, and it does not
take much salesmanship to convince a prospect that never
again will he be able to buy a good radio set at the figure
he can buy it at now.

Radio this summer can be made quite good if only you
go ufter the business, and use a little imagination. There
are still excellent opportunities, and those who follow them
up will find that radio is not dead in the summer.




HOW TO BUILD
THE NEW

"TREASURE"
FINDER

After ten years of research, the author has
built and used the 'Treasure' Finder de-
scribed below. The fundamental principle
of operation is well known, and is the basis

H you are in-
terested, build it now!

for many measurements.

E. FRANKLIN SARVER

OLD, in small deposits, is ex-
ceedingly difficult to locate.
Fortune tellers, doodlebug op-
erators, and other fakers con-

tinue to fleece the public and reap a
harvest from unfortunate persons who
are willing to spend the last cent they
possess in an effort to locate buried
treasure.

Fortune tellers can prove none of
their ridiculous claims, and, therefore,
should be discredited and shunned by
sane people. Doodtebug operators
using plumb bobs, Spanish dip needles,
and other such devices, are either out
and out swindlers or fanatics who have
lost their reason. Then, there is an-
other class of investigators who have
constructed electric inductance bal-
ances that will actually locate metals

burfed- a few inches underground.
These men, for the most part, greatly
exaggerate the power of their equip-
ment; sometimes selling a five-dollar
piece of cheaply constructed apparatus
for as much as two-hundred dollars.
Some of them won't sell the equipment,
but charge lucrative wages for a day’s
work with the device.

Cold Facts

Strip gold of its currency value and
consider it, for a few minutes. for
just what it is: an ordinary piece of
metal; a substance which, scientifically,
is one of the ‘deadest’” of metais. A
piece of silver or copper has a high
electrical conductivity; gold is not as
good, in comparison. A piece of iron
can be magnetized; gold is non-mag-
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Fig. |
Schematic circuit of the '“Treasure’ Finder, See the List of Parts.
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The device in the hands of the author,
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Note the distance between the
ground and the loop.

netic. Several other metals can pro-
duce electric currents by galvanic ac-
tion; gold does not. Most metals react
violently with acids; gold reacts with
only two. A piece of iron left to na-
ture will slowly change its form and
unite with other elements of nature-—
it will rust; gold is too dead to rust.
Since gold attracts nothing, repels
nothing, and is only a fair conductor
of electricity, it is therefore difficult
to locate when buried. The only meth-
od I have been able to discover, after
ten years of careful research is to set
up a high-frequency electromagnetic
field of considerable power, keeping
the electric field strength at a mini-
mum, and then determining the distor-
tion of the magnetic field pattern by
metal objects which are within this
field.

Theory of Operation

The device to be described consists
essentially of two radio-frequency
oscillators. One of these has a fixed
frequency of oscillation, and we shall
call this the fixed oscillator, or
“monitor” (see Fig. 1); the other
oscillator is variable, its frequency be-
ing determined by varying character-
istics of the inductance in its oscillat-
ing circuit. This latter we shall call
the “floating oscillator.” (See Fig. 1.)

The monitoring and floating oscil-
lators have their grid eircuits so cou-
pled that when they are oscillating
at different frequencies, a third fre-
quency is produced within the audio
spectrum in much the same manner
that an I. I", is produced in a super-
JuLy,
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FEATURES

tions that usually confuse builders.

generating eddy currents.

ten times two feet, or twenty feet.

(I) Uses a basic circuit—no tricky connec-

(2} Will locate any substance capable of

(3) I+ will locate substances at depths de-
pending upon the size of the locator coils.
If a coil two feet in diameter is used, the

system will locate metals at a distance of

{4) The parts used in its construction are ob-

tainable at almost any radio parts supply
house
heterodyne. With the exception of the

coils of the floating oscillator, the two
oscillators are completely shielded.
The high-potential wires are very care-
fully choked and bypassed so that all
high frequency ecircuits are strictly
localized; this is of vital importance
to the successful operation of the
instrument.

In operation, there is a high fre-
quency electromagnetic field of force
set up by the inductance coils, L1 and
L2 of Fig. 1. When this field of force
strikes an electrical conductor—any
metallic object—eddy currents are set
up in the metallic object of such polar-
ity that they repel the electromagnetic
field of the floating oscillator, thus
changing the electrical characteristics
of the inductances L1-L2 to the
extent that the natural period of the
floating oscillator circuit is altered.
The monitoring oscillator, however,
continues to oscillate at its fixed fre-
quency, and, consequently, the fre-
quency of the beat note (difference be-
tween the two frequencies) being
reproduced in the phones is changed.
Unfortunately, there is another vari-
able in the floating oscillator ecircuit
which will cause a change of fre-
quency: the electrostatic field, which is
varied by capacity change. This elec-
trostatic variable must be kept at the
lowest possible value because the elec-
trostatic field at the frequency we use
does not penetrate the earth but plays
on the surface, making the earth one
plate of a variable condenser and the
coil L1-L2 the other plate, so that any
change of position of the coil L1-L2
will eause a change in the audio beat
JuLy,
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note, making the device unstable and
unusable. This undesirable effect is
minimized by carefully choking and
shielding. It will be noticed that there
is an electrostatic shield around L1-
L2 (see Fig. 2). At first thought it
would seem that this shield might ab-
sorb a great deal of energy. It is,
however, constructed of a piece of
copper screen wire, and does not make
a complete loop: the ends of the shield
are separated by a distance of one
inch, the open end being placed op-
posite the cabinet; the wire grounding
this shield to the cabinet is soldered
to the shield and cabinet at the near-
est points. This coil shield greatly re-
duces the electrostatic field, but does
not materially reduce the electro-
magnetic field. Further reduction of
the electrostatic field is accomplished
by grounding the copper box to the
body of the operator by a bare copper
wire soldered to the box and wrapped
around the handle in such a manner
that the operator’s hand is always in
contact with it.

The circuit is comparatively simple,
but nmust be very carefully constructed
with precision parts, and all wires must
be carefully placed and tied firmly in
position using paraffine impregnated
twine.

It will be noticed by a study of the
values of the component parts of the
floating oscillator cireuit that the fre-
quency of the floating oscillator is
comparatively low. I have found that
higher frequencies extend to greater
distances, but that the earth, par-
ticularly if it is wet, will reflect so
much energy that the advantage gained

1933

Fig. A

Photograph of the '‘Treasure'’ Finder completely assembled.

Fig. B
Photograph of the "Treasure'” Finder with the lid removed.

is more than offset by the losses in the
soil; and further, if the frequency is
too high, the earth will act as a piece
of metal, with the result that erroneous
results are constantly being obtained.
Another important point is to keep the
frequencies of the two oscillators wide-
ly separated so that they will not be
inelined to drift into step and produce
zero beat.

Using the Instrumant

In adjusting the instrument, you will
find that as the trimmer condenser on
the monitor is varied, a beat note will
be heard in the phones. Increase the
trimmer capacity until zero beat is
reached; then increase it just a little
more until a beat note is heard at
nearly the lowest audio frequency.
Then adjust the regeneration control
until the monitor just barely keeps
oscillating. At this point the instru-
ment is most sensitive, Jf the instru-
ment has been carefully constructed,
it showld produce a moticeable change
of piteh in the phones when a piece
of copper, equal in dinmeter to that
of the field coil L1-L2 is at a distance
of ten times the diameter of the eoil.
In other words, if you are using a two
foot coil, as shown in Fig. 2, you should
be able to determine the presence of
a piece of copper two feet in diameter
at a distance of twenty feet.

Much, however, depends upon the
operator, his familiarity with the op-
eration of the instrument, and the
sensitivity of his ear to variations in
pitch. By experimenting, you will find
that by changing the adjustment of the
trimmer condenser on the monitor, you

9



TREASURE FINDERS

For three years RADIO-CRAFT has run descriptions of metal locators called "Treasure"
Finders. The term "Treasure™ Finder is not completely descriptive of the function of these
devices. The apparatus described in this and previous articles on the subject may be used
just as successfully for the location of sewer pipes as for the location of gold. You may ex-
plore a certain bit of territory for hours—or even days or weeks—and finally locate a shovel.
We wish to emphasize this point merely because hundreds have written in demanding to
know how the device may sift scrap metal from gold. Any metal locating device is inca-
pable of sifting—it can only determine the presence of substances which are large enough

and good enough conductors of electricity to work the apparatus.

can cause the audio frequency to either
increase or decrease when metal is
present in the floating field, depending
on which side of zerc beat the note is
brought in. I find that much more
satisfactory results are obtained by ad-
justing the trimmer, C1A, so that the
pitch increases when metal is brought
into the field. Be sure to adjust the
floating-oscillator trimmer, C2A, so
that a change in piteh caused by metal
entering the field of the floating coil
will be in the opposite direction to
the change in pitch caused by a ca-
pacity change when the hand is
brought near the field coil. Operation
in this manner makes it possible to
swing the coil slowly from side to side
over the ground and disregard fre-
quency changes going slightly down
the musical scale, because you will
know they are caused by ground ea-
pacity; a rising pitch will always mean
the presence of metal directly under
the field coil.

Construction Details

With reference to Fig. 1, coils L1
and L2 each consist of 8 turns of No.
26 D.S.C. wire, 24 inches in diameter.,

L1 is separated from L2 by a distance
of % inch. The physical layout of
this eoil is given as previously stated
in Fig. 2.

The coil L3 consists of 80 turns of
No. 26 D.S.C. wire on a form one-
inch in diameter. Separated with a
small dise from L3—about % inch—is
L4, which consists of 20 turns of Neo.
26 D.S.C wire. All coils are close
wound, Do not use varnish or shellae
on the coils; use a clear lacquer to hold
the turns in place after they have been
wound. With reference to the coils
L1 and L2, carefully tape them, after
they have been wound, with one layer
of strong linen tape, treat with lacquer,
and then put the screen shield into
place around the outside of the coil;
now cover it with a second layer of
linen tape, tightly wound, and then
lacquer the entire assemibly. These
coils may be made from seasoned hard
wood: a glued type, all wood hicycle
rim makes an excellent form. The
construction details of the assembly
are illustrated in Figs. A, B, and 2.
All dimensions are labeled thereon,
and you should have little difficulty in
constructing same,

List of Parts

Four coils, as described, L1, L2, L3,
L4;

One Aerovox fixed mica condenser,
.00025-mf.; Ci;

Two variable compression trimmer con-
densers, 220 mmf{f., C1A, C2A;

Three Aerovox .002-mf. fixed mica
condensers, C2, C3, C8;

One Aerovox fixed condenser,
mmf,, C4;

Three Aerovox mica condensers, .5-
mf., C5, C6, C9;

One Aerovox, 40 mmf. fixed mica
condenser, C7;

One Electrad, 500,000-ohm
Rl

One I.R.C, 1 meg. grid leak, R2;

One LR.C., 10,000-ohm resistor, 1
watt, R3;

Four Trutest, type H10102, 5.5 milli-
henry chokes, RFC1, RFC2, RFC3,
RFC4;

Three four-prong sockets;

Three Amperites, type 6-30:

Four flashlight cells;

Two 45-volt portable “B” batteries;

One pair telephone receivers;

Three type 30 tubes;

One case, as per construction details.
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THE N. R. I.--PHILCO
SET TESTER

meets all the requirements of modern service work has been

developed by engineers of the National Radio Institute and

the Philco Radio & Television Corporation. This excellent
instrument permits the isolation of the defective circuit and the detec-
tion of the defective part, and the use of point-to-point voltage or re-
sistance measurcnients, regardless of the type of receiver. The use
of complicated and troublesome adapter plugs has been entirely
avoided.

The carrying case measures 113%x7%x8% inches, and includes all
of the following:

(1) A shielded signal generator covering all frequency ranges from
105 to 2,000 kilocyeles; direct reading dial, calibrated in ke.; shielded
lead for connection to all types of radio sets; batteries self-contained,
for testing A.C., D.C., battery, and automobile receivers.

(2) Rectifier type output meter with five ranges; universal output
adapters with 36-inch leads for making connections to all
types of output tubes.

(3) A.C. voltmeter: accurate A.C. voltage readings are
obtained through the use of different scales for low and N T o S
high range readings. Calibrated to 0-10, 0-20, 0-100, 0-200 - if’i « 4 ?,‘ '_"
and 0-1,000 volts. : .

(4) D.C. voltmeter, with 0-10, 0-20, 0-100, 0-200 and
0-1,000 volt scales. D.C. scale is black, A.C. scale is red,
for quick identification.

(5) D.C. milliammeter, ranges 0-.5-, 0-1, and 0-100 ma.

(6) Ohmmeter, 0-1,500, 0-150,000, and 0-1,500,000
ohms. Accurate readings as low as 2 ohms.

(7) Tube tester, providing accurate performance test
using signal generator and output meter.

(8) Capacity meter. .01- to 2 mf. range, using 60 cycles,
AC.

The basic meter is a 0-.5-ma. jewel pivoted milliammeter.
When used as an A.C. or D.C. voltmeter, it has a sensi-
tivity of approximately 2,000 ohins per voit. A simple sys-
tem of tip jacks permits quick selection of any desired
scale range.

The complete instrument weighs only 12 pounds. The
case is strongly constructed and will stand the abuse to
which service equipment in general is subjected. Inside view of the tester. A shield, not shown, surrounds the oscillator section.

POSTAL "UNIVERSAL" AUTO KIT SET

UNIVERSAL five-tube midget superheterodyne
A that can be used on either alternating or direct

QN unusually complete and versatile “all-purpose” set tester that

current at 110 volts, or on six volts D.C. for

car operation, has been brought out by the
Postal Radio Corporation. For automobile service the
set may be mounted on the car’s instrument board and
conirolled directly by its regular knobs, or may be
placed on the engine bulkhead and operated by remote
control from the steering colunin through a flexible
drive shaft.

For A.C.-D.C. house cperation the tube filaments are
connected in series; for car operation, they are put in
parallel. The first tube is a 6A7, acting as a combined
oscillator-first detector. This feeds into a 78 I.F. ampli-
fier, which is followed by a 77 second detector and a
type 43 output tube. A 25Z5 rectifier tube is included
in the power supply circuit. The intermediate amplifier
is tuned to 465 ke.

The receiver is self-contained except for the **B” sup-
ply for auto service. Chassis and dynamic loud-speaker

(Contmued on page 55) Here is how the Postal set looks when installed in a car.
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LATEST RADIO
EQUIPMENT

RESISTOR KIT

LEADING resistor manufacturer
announces a new kit of l4-watt re-
sistors placed in a handy box, as illus-
trated below. There are twenty resist-
ors in all, ranging in values from 50
ohms to 3 megs. The individual values
are as follows: 50, 100, 250, 500, 1,000,
1,500, 2,000, 5,000, 10,000, 20,000,
25,000, 50,000, 75,000 ohms, and .1-,
.25-, .6-, 1, 1.5, 2, and 8 megohms.
It is interesting to note the change
in construction that resistors have un-
dergone in the past few years. Not
many years ago all resistors were
made in the cartridge type—a grid-leak
mounting was necessary to hold the
unit in place. Now, the end caps are
replaced by pigtails, and the pigtails
furnish the sole support for the unit,
which is, incidentally, quite sufficient.
The variety of sizes now available is
a godsend, too.

{101)

The resistor kit.

INTENSIFIER-SUPPRESSOR

NEW little device, designed to con-

nect in the antenna circuit of radio
receivers, has been produced and is
now procurable. The device consists
of two rotating concentric tubes coated
with copper leaf on the inside; it
is manipulated by twirling the two
tubes, as shown in the illustration be-
low.

According to the manufacturers, the
maximum capacity of the condenser is
.001-mf., while the minimum capacity
is practically zero.

ELIM=-STAT
FUIMINATES STATIC LIAE NOISES PURISIES RADIO RECED TION
MANES ANY SET TUNE SHARPER(=

Intensifier-Suppressor. {102}

CONDENSERS

'I'HERE is now generally available a

new line of condensers suitable for
requirements where the voltages range
from 200 to 7,000 volts. A photograph
of one type of unit, designed for use
in aireraft or portable transmitting
service, is illustrated below.

These units, of course, are built in a
large variety of sizes between the two
limits mentioned.

. Py
’r\sﬁM&

O mPut vy

A condenser.

(103)

MIDGET DYNAMIC SPEAKER
AWELL-KNOWN manufacturer is

now in production on a new midget
speaker illustrated below. The unit is
but 5% inches square and 2% inches
deep, including the output transformer,
The field coil of the unit shown has a
resistance of 3,000 ohms, and its output
transformer is designed to feed from
a single output tube.

No doubt, the speaker is available
for various tubes and circuits.

Only one type is shown below,

New midget speaker,

{104)

Name of manufacturer of any device will be sent on receipt of a self-nddressed. atamped envelape.
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NEW METER
N the instrument field there may now
be procured by any one a low cost
type 531 D.C. or A.C. meter of the
magnetic-vane type suitable for panel
mounting. The D.C. type is illustrated
below.

New D. C. meter. (105)

NEW SOCKET
TO meet the variety of uses, there is
now a new socket of unique de-
sign. In mounting, it is pressed and
turned, and the job is finished. No
rivets or screws are necessary.

Circular socket and template, (104)

NEW RESISTOR

TI{E type L unit, designed for mul-

tiple mounting on a stud, as shown,
is now available. Because they are
precision built, these units are espe-
cially valuable for decade, bridge, and
test apparatus.

"Multiple'" resistors. (107}

Kindly give (number} in description under picture.
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OHMMETER

AN ohmmeter, designed specifically
for circuit testing, is marketed by
a firm, is now available, and is il-
lustrated below. Known as the Model
402, it is adaptable for use by electri-
cians, Service Men, and mechanies. In
two ranges, it is capable of measuring
resistances from .25-ohm to 2 meg-
ohms. The instrument is housed in a
black metal case and measures 5%
inches wide, 82 inches high, and 2%
inches deep. The scnsitivity of the
meter is 1,000 ohms per volt and is of
the d’Arsonval type.

An ohmmeter—nothing else but. (108)

THE AUTONATOR

AKING no drain from the auto bat-

tery, and having no brushes, collec-
tor rings, commutator, or wire-wound
armature to require service, the Auto-
nator, now manufactured and gener-
ally available furnishes 110 volts,
60 cycles A.C. in automobiles, trucks,
buses, etc. for the operation of radio
sets, and P.A., systems.

It is designed for operation from the
fan belt, and provision is made for the
regulation of voltage at all speeds. The
Autonator is available in six sizes: 50,
100, 150, 250, 350, and 500 watt rat-
ings.

The device is illustrated below. As
may be seen, it is completely housed
in a strong case and is equipped with
the pulley required for driving. It is
very easy to mount.

A generator. (110)

————

"RADIO MODULATOR"

ASERVIGE Man may avail himself
of a very novel device that converts
any radio set into a public-address sys-
tem. The modulator consists essen-
tially of an R.F. oscillator medulated by
the Heising system by a microphone or
phonograph; the output of this modu-
lator is then connected to the antenna
and ground posts of the radio receiver
which amplifies and rectifies the modu-
lator’s outbut in the normal manner.
Thus, it becomes entirely unnecessary
to “revamp’”’ the receiver to use it for
P.A. work. Two type 27 tubes are
used: one as the oscillator and the

other for the speech amplitier.

In view of the fact that the modula-
tor is grounded and placed in a shielded
container, and because the antenna is
disconnected from the radio receiver
while the modulator is in use, radiation
is reduced to practically zero.

An interesting application of this de-
vice is its use in demonstration booths
in radio stores. The device may be set
up by the demonstrator so that its out-
put feeds several sets. The one which
reproduces the customer’s voice most
naturally is the best set.

Thus, the customer sells himself.

Photograph of the radio modulator.

for JFUNRYS
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A BRIDGOHMMETER
FTER much research, there has
been designed a novel resistance
bridge suitable for the measurement of
resistance from .1-ohm to 10 megohms.
This device is not an ohmmeter—it is a
Wheatstone bridge designed for rapid
manipulation, so necessary in modern
service work. An interesting advan-
tage is that it may be cither A.C. or
battery operated.

|
b
iz

8ridgohmmeter. (I111)

TUNING CONDENSER
LARGE condenser manufacturer
now has made available a new

“double end” condenser known as the
type 516. One rotor may be blocked
in any position. They are available in
many sizes.

"“Double end" condenser. (112)

LAPEL MICROPHONE
LLUSTRATED below 1s one of two
new types of lapel microphones pro-

duced by a large microphone manufac-
turer. It is light, noiseless, and
housed in bakelite.

Lapel microphone.

(113)



NEW
TUBE DATA

Of the several new tubes now available,

almost all are designed to

oscillator and first-detector in superheter-
odynes, resulting in increased gain.

LOUIS MARTIN

RELATIVELY speaking, of the
several new contributions to the re-
ceiving tube field that have been
announced during the past month,
only one is radical enough in design
to merit detailed consideration. The
tubes, however, will be described
in alphabetical order for easy refer-
ence,

2A6—New Duo-Dicde Triode

The Eveready Raytheon Corporation
announces a tube almost identical in
construction with the type 75 deseribed
in the April issue of this magazine.
This new tube is known as the 2A6
and differs mainly in the filament
rating which is 2.5 volts at .8-ampere.
The 75, referred to above, is a 6.3-
volt, .3-ampere tube.

The characteristics of this tube fol-
low: plate voltage, 250; grid bias, —2
volts; plate current, 1.2 ma.; amplifica-
tion factor, 100; plate resistance, 90,-
000 ohms; mutual conductance, 100
micromhos. As will be noted, the triode
section has a high amplification factor
cqual in value to that of the 75. The
socket connections for this tube are
shown at A in Fig. 1 and the

replace the

(Data courtesy RCA, Sylvania, Ravtheon. and National Unlon.)

several advantages: first, the trans-
lation  gain—intermediate-frequency
voltage divided by the R.F. signal volt-
age—is greater in the 2A7 or GAT
than when separate tubes are used;
second, more complete isolation be-
tween the R.F., oscillator and L.F. cir-
cuits is secured; and third, the fre-
quency of oscillation of the oscillator
is much more stable than in the more
conventional arrangements. This latter
1s due to the faet that the frequency
of oscillation is independent of the
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Fig. 1
At A, socket connections of the 2A4: at 8, for the
2AT, bAT; at C, for the 2B7, &B7; at D, for the 4F7.

load on the oscillator portion of the
tube, a characteristic whieh is eommon
to all electron-coupled oscillators.

It might be well to reconstruet this
tube and analyze its action. Fig. 3A
shows a heater, a cathode, a grid, and a
plate, similar in econstruetion to a
27 tube, with which we are all
familiar. In such a tube, we know that
the signal is applied between the grid
and the cathode, and, furthermore, we
know that the positive swings of the
signal increase the plate current and
the negative swings of the signal de-
crease the plate current. Instead of
making the plate of a solid piece of
metal, suppose we construct it of two
rods, connected together, as shown in
B of Fig. 3. We know, of course, that
these small rods will not collect as
many electrons as would the solid
plate, shown in A, but we do know
that this tube will funection exactly
as that shown at A. Our new tube
may now be connected in the conven-
tional oscillator arrangement, as shown
at C of Fig. 3. So far, the only
change made was in the physical con-
struction of the plate. Suppose, we
now put another grid and our old plate’
inside the tube, as shown at D. Our
tube is now divided into two distinct
parts: the triode unit shown

plate characteristics in
Fig. 2.

2A7 and 6A7—Electron-Coupled
Converters

These two new tubes are
5-grid, eleetron-coupled de-
tector - oscillators designed
especially to replace the
more conventional oseillator
and detector tubes in super-
heterodyne receivers. These
tubes are similar in elee-
trical charaecteristics, except
for the filament rating: the

o

g

e i
WILLIAMPERES

2A7 is rated at 2.5 volts at
.8-ampere, and the 6A7, 6.3
volts at .3-ampere. Com-
bining the funections of oscil-
lator and detector into a

at C, and another grid and
plate. If we connect grid
No. 1—shown at E in Fig.
3—to an oscillator circuit,
connected as shown in 3C
and grid No. 8 to a radio-
frequency signal, the final
connection will be that
shown at E. The two coils,
shown to the left in this dia-
gram, are the usual oscillator
coils used in the conven-
tional superheterodyne; and
the two coils, shown in the
center, are the conventional
first-detector R.F. coils,
while the two coils to the ex-
treme right constitute the
first I.F. transformer.
Thus, we see that grid No.

single tube of the construc-
tion illustrated here offers

14

Fig. 2
Plate characteristics for the 2A&; note the load lipe.
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1 is the control grid for the
oscillator, while the two rods
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A series of drawings pictorially showing the construction and operation of the 2A7 and A7 tubes.

—called the awnode-grid—act as the
plate of our simple 3-element tube,
shown in B. These rods are known
as grid No. 2. The third grid which
we installed and which we connected
to the R.F. coil is known as grid No.
4: grids 3 and 5 merely surround this
grid in order to shield it from the plate
and from grid No. 2. This shielding
results in a high plate resistance, com-
mon to all tetrodes, gives a high gain,
and also prevents interaction between
the signal section of the tube and the
oscillator section.

We may now trace out the complete
action of the electron-coupled conver-
ter. The cathode emits a copious sup-
ply of electrons which are attracted
mostly by the positive potential of
grid 2. In view of the fact that the
cathode, grid 1, and grid 2, is produc-
ing oscillations, the electron stream
passing through the two rods is varied
at the frequency of oscillation of this
section of the tube. Since grid 3 is
interposed between G2 and the plate,
those electrons which do pass it are
further varied in intensity because of
the signal applied to grid 4. Now, grid
4 is biased exactly as an amplifier, and
because of the interaction of the signal
and the oscillator, only one-half of the
signal causes current to flow to the
actual! plate. In this manner the elec-
tron stream to the plate—and hence,
the plate current—is varied: first, by
the oscillator; and second, by the sig-
nal. Consequently, the LF. produced
is equal in frequency to the difference
between the oscillator and the signal,
and flows through the first [LF. trans-
former primary.

In connection with this theory, it
should be pointed out that enough
electrons must exist between grids 2
and 8 so that the plate current may
be increased due to the positive parts
of the signal even though the oscillator
grid may be negative. In other words,
that space in the tube between grids
2 and 3 becomes a wirtual cathode for
the signal portion of the tube. This
idea is represented by the sketch at F
in Fig. 3. The signal grid, G4, is so
constructed that it has variable-mu
characteristies. This condition enables
the tube to be connected in conven-
tional A.V.C. circuits when other
A.V.C.-controlled tubes are of the 58

iype.
If, in a given circuit, an AF. os-

for LA

RADIO-CRAFT

cillation is experienced when using
this tube, it is probably due to too
much feed-back for the values of grid-
leak and grid-condensers employed.
Under these conditions, the coupling
between the oscillator coils should be
reduced or the value of the grid-leak
lowered. The amount of L.F. obtained
from the tube may be controlled by
a variable negative voltage on the
modulator grid—signal grid—which
may he obtained either from a sepa-
rate supply or from a variable resistor
in the cathode circuit. I‘urther con-
sideration on this point will be given
later.

The range of control-grid bhias re-
quired to control the L.F. signal should
be governed by the screen grid—G3
and G5—voltage. With 100 volts on
the screen grid and -3 volts on the
signal grid, the range of bias voltage
may he from -3 to about 50. If the
screen voltage is below 100 volts, then
the maximum variation in signal grid
bias must be somewhat less than 50.

Figure 4 shows the variation of mu-
tual conductance with variations in
modulator-grid volts. It is seen that
the mutual conductance decreases
quite uniformly for hias veltages in
the neighborhood of 20 volts, which
means that the I.F. output varies uni-
formly with corresponding variations
in grid bias. With reference to Fig.
3E it should be mentioned that the
value of C should be greater than 50
mmf., in order that undesirably high
voltages are not built up in the plate
circuit; if such voltages do build up,
degenerative action will take place, re-
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THE TUBES AT A GLANCE

2A6—Duo-Diode Triode 2B7, 6B7—Duo-Diode Pentodes

This tube is the same as the 75, but These tubes have a diode detector and

has a filament rating of 6.3 volts. Plate 2 pen'rode‘ amplifier in one envelope.

voltage, 250; grid bias, —2; plate cur- Thcfy are similar except for the filament

rent, 1.2 ma.; amp. factor, 100; plate rating: 2.5 volts for the 2B7 and 6.3 volts

resistance, 90,000 ohms; mutual cond., for *_l"e 6B7. The pentode may be an

100 mmhos. amplifier feeding the diode, or vice

versa.
2A7, 6AT, E\ecfron-Coup|ed 6F7—COscillator First-Detector

Oscillators This tube is a triode and a pentode in a

Replaces oscillator and first-detector in  single envelope. The triode section is

superheterodynes. The 2A7 and A7 are  the oscillator and the pentode the signal

the same, except for filament rating: amplifier. Hence, this tube replaces the

2A7, 2.5 volts; 8A7, 6.3 volts. See text  conventional oscillator and first-detector

for the characteristics of this tube. in superheterodynes.
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Two circuits showing how the 2A7 or A7 tubes may
be connected.
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An interesting draw?nq of the 2A7, 6A7.

Fig. ¢
A family of plate voltage—plate current curves for
the 2B7, 687 tubes.

in Fig. 6. This curve shows the rela-
tion between the translation gain and
the load impedance of the resonant
plate eircuit. It is seen that it is pos-
sible to obtain a gain of well over a
100 with this tube—a gain far greater
than that attainable with any other
previous detector-oscillator combina-
tion.

The socket connections for this tube
are illustrated in Fig. 1B and twe cir-
cuits illustrating its use are shown in
Fig. 6. The circuit of A is similar to
that shown in Fig. 3E. The only dif-
ference lies in the use of additional
resistors and condensers. Condensers
C are .1-mf. bypass units; resistor R
is the bias resistor for the modulator
section of the tube; R1 is the grid leak
for the oscillator section, and its value
depends upon the screen voltage—
voltage of grids 3 and 5-—applied.
R1 should have a value between 10,000
and 25,000 ohms when the sereen volt-
age is 50; a value between 25,000 and
50,000 ohms when the screen voltage
is 75; and a value between 50.000 and
100,000 ohms when the screen voltage
is 100. Resistor R2 should have a
value of 20,000 ohms when the plate
voltage is 250. This resistor is used
to prevent the anode-grid, G2, from
overheating and becoming red-hot—
when the oscillations are feeble and
the plate voltage is high.

The circuit at B of Fig. 6 is similar
to that shown at A, except that the
current for both the screen and the
plate flow through the anode-grid coil.
This system results in increased sta-
bility of output especially at the low
frequency end of the scale, although
both systems 1 and 2 are very stable.

The following ratings and character-
istics for this tube obtain:

Plate Voltage ) 250 max. Volts
Screen Voltage (Gritts Nos. 3 und 5)_.100 max. Valts
Anode-Grid (Grul Ne. 2) .250 max. Volts
Control-Gris (Gria No. 4) 3 min.  Volis
Total Cuthode Cutrent . . 14 max. Ma,

Typieal Operation:

Heater Yoltage.. ... .6.3 Volts
Plate Voltage. ... .. ...250 Volts
Screen Voltage (Grids Nos. 3 and ). 100 Volts
Anode-Grid (Grid Ne. 2) .25 Volts
Control-Grid li(}rid No. 4) -3 Volta
Oseillator-Grid (Grid No. 1) Resistor 50,000 Ohms
Plate Current. .. 4.0 Ma.
Serecn Current .2.0 Ma.
Anode-Grid Current .. 3.5 Ma.
Oscillator-Grid Current 0.5 Ma.
Plate Resistance 0.3 Megohm
Conversion Conductance . A5 Micromhos
Conversion Conductance at —42.5

volts on Grill No. 4 2 Mieromhos

The following tabulation gives suit-
able values for different voltages on
the electrodes. The value of the grid
resistor, R1, for the oscillator is also
_‘iven:

Plate 8.G. Voits  Anode-Grid Grid

Volts (G3 & G6) Volts—G2 Resistor, R1
230 100 250 50,000— 100,000
250 5 100 25,000 50,000
250 50 100 10,000— 25,000
100 a0 100 10,000— 25,060

A pictorial view of the 2A7 or 6AT
tube is shown in Fig. 7.

The 287 and 6B7—Duo-Diode Pentodes

The name ‘“‘duo-diode pentode” re-
veals the multiplicity of possibilities
that such a tube presents to the design
engineer. These tubes—they are iden-
tical except for the heater rating—
are designed for performing simultane-
ously the functions of detection, ampli-
fication, and automatic volume control.
These tubes have a single cathode
structure. The emitting surface on
the sleeve in two sections: one for
the diode, and the other for the pen-
tode unit. This construction permits
independent operation of the two sec-
tions and accounts for the flexibility
of the tube. This tube takes a 7-
prong base, the socket connections for
which are illustrated in Fig. 1C. Types
650, 75, and 85 tubes utilize a diode
construction similar to the 2B7 tube,
so that the important difference lies
merely in the use of the pentode am-
plifier section, In the previous duo-
diode tubes, the amplifier section was
a triode, and its use was therefore re-
stricted to A.F. amplification. If such
a tube is used in the R. F. section, un-
controllable oscillation is bound to re-
sult. This undesirable effect has been
eliminated by the introduction of a
pentode unit, and it is therefore suit-
able for operation in R.F. circuits; that
is, the pentode may feed the diode, or
the diode may feed the pentode. The
former use is, of course, preferable,

The diode section is admirably
adapted to detector service, A diode
system is characterized by high rec-
tifying efficiency, furthermore, with
proper choice of load resistance, it is
possible to maintain the distortion of
the rectified signal at a minimum.

There being two diode plates avail-
able in these tubes, they may be used
in either a full-wave or half-wave cir-
cuit. In the latter arrangement, one
plate only, or the two plates in parallel,
may be employed. Compared with full-
wave operation, the half-wave arrange-
ment will furnish approximately twice
the rectified voltage. In the latter
case, carrier-frequency filtering will
be necessary. Filtering is, however,
advisable in both cases.

Conventional circuits for a pentode
are applicable to the pentode section

]
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Sin ditferent methods of using the 2B7 and 4B7 tubes. Automatic volume control is not obtained with all cireuits.
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of the 2B7 and 6B7. The cut-off
characteristics are midway between the
sharp and variable-mu types, which
permits moderate gain control by
means of proper grid-bias variation.

The cut-off point and the ability to
handle the larger signals may be
altered by the choice of screen volt-
age. A satisfactory method, applicable
in many ecireuits, for utilizing the
benefits of extended cut-off is the use
of a series resistor in the screen volt-
age supply. This scheme automatically
produces an increase in the voltage ap-
plied to the screen whenever the grid
bias is made more negative. The
choice of resistor wiill depend on the
supply voltage and, also, on the value
of grid-bias employed. In any case,
the screen voltage should not exceed
125 volts for a grid bias of —3 volts.
For larger negative grid-bias voltages,
the screen voltage should be limited
to 200 volts.

The pentode section may be used in
an A.F. resistance-coupled circuit to
provide high gain. The grid bias should
be obtained from a fixed voltage tap
on the D.C. power supply. The re-
sistanee in the grid circuit should not
exceed 1.0 megohm. Suggested oper-
ating conditions for this service are:
plate-supply voltage, 250; screen-grid
voltage, 50; control-grid bias, —4.5
volts; plate load, 0.2 megohm; plate
current, 0.65-milliampere.

The controlling bias voltage for
A.V.C. may be obtained in several dif-
ferent ways; and furthermore, the use
of this voltage for regulation of am-
plifier gain is not restricted to a single
method. The rectified voltage, which
depends on the R.F. or LF. carrier
input, may be obtained from the volt-
age drop caused by the rectified cur-
rent flowing through a resistor—R1 in
Fig. 8—in the detector circuit of the
2B7 or 6B7.

Other arrangements include: (1)
the utilization of one diode for the
single purpose of A.V.C., thereby
maintaining the sensitivity and time-
delay function within the A.V.C. e¢ir-
cuit; and (2) the use of the pentode
section of the tube as a D.C. amplifier
to furnish the requisite control volt-
age—amplified A.V.C.

Figure 8 shows six different methods
of connecting the 2B7 and 6B7 tubes.
The values of all parts and the par-
ticular connection of the elements are
shown on the drawings. In cireuit 1,
the term ‘“‘regulator voltage” is the
variable bias inserted between the grid
returns and the cathodes of tubes
under A.V.C. action. Figure 9 shows
the family of plate voltage, plate cur-
rent curves for the pentode section of
this tube; Fig. 10 shows the relation
between control-grid voltage and dy-
namic characteristics; and Fig. 11, be-
tween screen-grid voltage and dynamic
characteristics.  The following char-
acteristics for the pentode section of
this tube obtain:

Plate Voltage. 100 180 250 250 (Max
Screen Voltage . . 00 75 100 125 (Max
Grid Voltage. 3 -3 -3 -3
Amplification Factor 285 840 800 730
Plate Resistance .. 0.3 1.0 0.8 0.65 Meg.
Mutual Conduct-
ance. 950 8§10 1000 1125 Mieromhos
RADIO-CRAFT for JULY,

Plate Current. 58 3.4 6.0 9.0 Ma,
Screen Current. 1.7 0.9 1.5 2.3 Ma.
Bias Voltage. . .....—17 =13 —17 —2i Volta

The &F7—First-Detector—Oscillator Tube

The 6F7 is a vacuum tube consist-
ing of a small triode and a remote
cut-off pentode. Both of these tubes
are enclosed in the same envelope.
The primary purpese of the 67 is to
serve both as the osecillator and first-
detector in a superheterodyne receiver.
The triode elements and the pentode
elements are entirely separate except
for a common cathode sleeve; the ac-
tive emitting area for the triode is not
the same as the emitting area for the
pentode. A 6.3-volt, .3-ampere fila-
nient is employed to heat the cathode
of the tube.

The pentode portion of the 6F7 con-
tains a variable-mu cut-off control
grid, thus permitting the output of the
first-detector unit to be volume con-
trolled. The triods portion of the
6F7, while small, is nevertheless a very
satisfactory oscillator tube. The ap-
plication may well be of the sane gen-
eral type as employed with separate
oscillator and first detector tubes. As
the triode has its cathode eonnected to
the cathode of the pentode, it will
prove convenient to return the cathode
circuit through a portion of the oseil-
lator coil to ground, thus introducing
into the pentode some of the oseillator
voltage, thereby affecting the desired
mixing.

The triode characteristiecs of this
tube are as follows: plate voltage,
100; grid bias, -3 volts; plate current,
3.5 ma.; mutnal conductance, 450
micromhos; amplification factor, 8.0.

In typical operation the following
characteristics obtain: pentode plate
voltage, 250; pentode plate current,
5.5 ma.; pentode sereen voltage, 100;
pentode sereen current, 1.5 ma.;
triode plate voltage supply (through
50,000 ohms), 250; triode plate cur-
rent, 2.75 ma.; triode grid leak, 100,-
000 ohms; conversion conductance,
550 micromhos; plate impedance, 600,-
000 ohms.

Figure 1D shows the socket connee-
tions for this tube and Fig. 12 a
typical civenit connection. It should
be noted that this tube is not an elec-
tron coupled oscillator of the same type
as the 2A7. The view, showing the
internal is

construction, given in
Fig. 13.
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Fig. 11

Relation between screen-grid voltage and dynamic
characteristics of the 2B7, §B7.
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An actual photograph illustrating the size of the rectifier unit.

APPLICATIONS AND CHARACTERISTICS OF
COPPER-OXIDE RECTIFIERS

B.R.
HILL*

HE practical measurement of al-

ternating currents has, heretofore,

been made by three types of in-

struments: the electrodynamom-
eter, the repulsion or attraction iron
vane type and thermo-couple—d’Ar-
sonval type. The electrodynamometer
type has a system of stationary and
moving coils without iron in the mag-
netic circuits; the repulsion iron-vane
types have a stationary coil, a mov-
able vane and a stationary vane. Some
types of this movement consist of a
stationary coil and a single, movable
attraction iron vane. In the thermo-
couple—d’Arsonval type—a thermo-
couple is heated by the alternating
current and the resulting thermo-emf
is measured by a d’Arsonval instru-
ment. Now we have a fourth, prac-
tical A. C. instrument known as the
Rectox type. It consists of a copper-
oxide rectifier and a d’Arsonval type
of instrument. The alternating cur-
rent is rectified and then measured by

*Mecter and Instrument Section, Westing-

house Electrie and Mfg. Co.

-— AVERAGE VALUE AS
ACTUALLY READ BY
{ReCTOx

YIS
" + |

EFFECTIVE {(Am3) D.C.
VALVE AS READ BY  QUTPUT
THE USUAL TYRE 0F
AC.METER . SCALE OF

AECTON 15 CALIBRATED

TouEaD TMi§

Fig. I, above
A simple skelch showing the connections and cali-
bration of Rectox instruments,

Fig. 2, righ

t
A curve showing the relation between the resis-
tance of and the current through Rectox meters.
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the ordinary direct-current d’Arsonval
instrument.

The energy consumption, or the
power required to operate the pointer,
in the previous types of alternating-
current instruments is much more than
that required for direct-current instru-
ments. This is because, in a direct-
current instrument, the magnetic field
is supplied from a strong permanent
magnet, permitting a comparatively
small current in the moving coil. The
higher energy consumption of alternat-
ing current instruments has been an
application handicap for a long time,
especially, where the energy consumed
by the instrument would seriously
change the circuit conditions, particu-
larly in radio measurements. The Rec-
tox instrument has successfully solved
this problem by embodyving the high
sensitivity features of the d’Arsonval
type in an alternating-current instru-
ment.

Rectox Rectifier

The rectifier used in the Rectox in-

strument is a product of Westinghouse
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engineering and research. It is speci-
ally designed for instrument use, the
requirements of which are consider-
ably different from the usual well
known battery charging applications.
The rectifier units are plates of cop-
per which have heen oxidized on one
side. Copper, when oxidized on its
surface, has the peculiar property of
rectification, allowing current to flow
much more readily from the oxide to
the copper, than from the copper to
the oxide. The copper plates are as-
sembled and held firmly in place, under
constant pressure, by a sturdy clamp,
and the entire unit is impregnated to
seal it from moisture and corrosion.
It is interesting to note that the size
of these rectifier units is considerably
smaller than the usual battery-charg-
ing unit. The relative avea of the cop-
per oxide plates greatly affects the per-
formance of rectifier instruments; the
proper area of plate has been deter-
mined after exhaustive research.

The assembly of copper plates is
made to give full-wave rectification for
all instrument applications. This is
accomplished by assembly of the plates
into four sections in reverse order and
connecting to the instrument as shown
in Fig. 1.

Operating Characteristics

The Rectox instrument has certain
characteristics which makes its appli-
cation to measurement of alternating
currents somewhat critical. For this
reason its operating characteristics
should be carefully considered in any
application for measurement purposes.

This class of instruments differs
from the usual alternating-current
types in that the torque and deflection
JULY,
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The copper-oxide rectifier is

in modern test equipment, and is so little under-

stood, that the editors are pleased to present this

excellent discussion of the uses and limitations of
copper-oxide rectifiers.

Rear view thowing the rectifier.

are proportional to the first power of
the current. Therefore, it measures
the average wvulue and mot the etfec-
tive value of the alternating-current
wave. The scale is, however, calibrated
to read effective, or root mean square,
values of a pure sine wave. Conse-
quently, such instruments read cor-
rectly only on sine waves and have
serious errors on other than sine wave
forms. These errors can be compen-
sated for in readings, provided the
wave form is known from which a
correction factor can be applied; or,
the instrument may be calibrated on
the wave form with which it is used.
The resistance of the Rectox is a
function of the current flowing. This
characteristic is shown in Fig. 2. When
a rectifier-type millianmeter is con-
nected in a circuit, it affects the circuit
conditions because of its added resist-
ance, like any other instrument; also
the changes in the circuit depend upon

ENEEEEEEERREEEEE
140

—— + —+q—J—T—1]___+__
120 ——— — -
100 f——— = e
'?'\_}:] |

00 —ﬂ—i - 2
—r—t +
e
Ll

€0 - 20 iy AC ——L‘T-—
__iﬁ_ =
|

RESISTANCE 1IN ONMS

40 f—4———— .
o I T T
=T —1 l T
'l 1 A 1 e
-20 0 +20 +40 460

TEMPERATURE-DEGREES CENTIGRADE

used so extensively

the value of current passing. This dis-
turbance of the normal circuit must be
recognized if the milliammeter resist-
ance is a large percentage of the total
circuit resistance. If the circuit resist-
ance is relatively high, then this change
will result in negligible eiffects. The
instrument always correctly indicates
the actual current passing through the
circuit; but the magnitude of the cur-
rent may depend upon the non-linear
value of the instrument resistance.
(The actual resistance of the Rectox
varying with current.—Editor)

The readings of Rectox instruments
are quite free from frequency errors.
Tne reading may be expected to de-
crease about 2 per cent per kilocyele
up to 35.000 cycles, where different
conditions occur. Because of capacity
effects, this type of instrument is not
recommended for radio-frequency
measurements. It is, however, reason-
ably accurate throughout the audio
frequency bands.

The effect of current upen the re-
sistance of a rectifier unit has been
previously discussed, but the copper-
oxide unit also has the property of
changing its resistance with tempera-
ture; and, furthermore, the amount of
change due to temperature depends on
the amount of current passing. Tem-
perature resistance curves are shown

in Fig. 3. We have, therefore, a very
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Fig. 3
Cutve thowing the rcla'?on between the resistance
and the temperature of copper-oxide rectifiers,
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Fig. 4
An interesting curve showing the relation between
the efficiency and A. C. input.
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Front view of the new instrument,

complex relation between current,
temperature, and resistance. As a re-
sult of these conditions, a great deal
of skill is required in designing a Rec-
tox instrument to prevent errors aris-
ing from temperature changes,

Tests show that the effective resist-
ance of a copper-oxide rectifier de-
creases as the temperature increases.
Therefore, if a rectifier instrument
should be used as a low-range volt-
meter, without suitable temperature
compensation, the voltmeter might
read as much as 20 or 25 percent high
at a temperature of 40° C. It is for
reasons of this kind that little success
has been met in trying to adapt Rectox
units to standard direct-current in-
strunients. Much better results have
been obtained by use of specifically de-
signed combinations of instrument and
rectifier, in which proper temperature
compensation has been developed.

Like all devices of its kind, the ef-
ficiency of the copper-oxide rectifier is
less than 100%; in other words, if 1
milliampere A.C. is passed through it,
the resulting rectified current available
for operating the indicating instrument
is usually 8/10 of a milliampere, or
less. The typical current efficiency
curve for a rectifier instrument is
shown in Fig. 4. Furthermore, the cur-
rent—efficiency ratio (D.C. current out-
put divided by A.C.current input) is af-
fected to some extent by temperature

(Continued on page 42)
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A view showing tae Simplicity Analyzer Unit as a separate instrument. See Fig. A.

BUILDING THE

SIMPLICITY
ANALYZER UNIT

A description of an adapter unit which,
when used in conjunction with the versatile
volt-chm-milliammeter, enables all tests to

be made.

SOL. D. PRENSKY*

OST radio men, in getting
their equipment, have had the
good sense to supply them-

selvas with basic testers for
general purposes, such as voltmeters,
ohmmeters, milliammeters or combina-
tions of these. It is equally good sense,
particularly now, in the interest of
economy, to put this general purpose
meter to wo-k as a set analyzer, by
building a separate analyzer unit to
be used in conjunction with the meter
unit, and connecting the two individual
units by two removable leads. The
Simplicity Ana.yzer Unit, which was
designed for just such a purpose, ef-
fectively fulfills the switching fune-
tions of an analyzer. It affords a
means for bringing any kind of meter
job up-to-date, without touching the

sinstructor in Paysi:s and Radio, New Utrecht High
Belion

Fig. B

Rear view of the analyzer unit with all components
marked.
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wiring. It attains simplicity because
it sticks closely to fundamentals, -and

avoids multiple switching arrange-
ments which would complicate the
circuit.

This design results in making a per-
manent arrangement for analyzing any
tube among the wide varieties now on
the market, including the new (tubes
with seven clements, without wusing
adapters in the anclyzer. In addition,
it is capable of meeting the threut of
the strange hybrid tules yet to come.
It seems that “the sky’s the limit” for
new tubes, and such being the case,
simplicity is all the more to be desired
in spite of the obvious drawback of
having two separate units instead of
one. This apparent disadvantage is
easily overcome by mounting the two
units in one box, as in Fig. A. The
Simplicity Unit is mounted in the cover
fitting a Weston model 663 Volt-Ohm-

meter. Such a combination is easily
£y
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Fig. 2
Mechanical layout of the panel of the Simplicity
Analyzer Unit.
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portable and results in an analyzer
that is both simple and basically per-
manent.

Regarding the type of companion
meter for this unit, it need be only a
double range voltmeter in order to
analyze set voltages. However, it is
much more satisfactory to use a volt-
ohm-milliammeter combination for
complete set analysis. Such a combina-
tion meter allows for tube voltage and
plate current readings and, if desired,
resistance values for point-to-point
testing through the tube socket. If the
meter has A. C. voltage ranges in ad-
dition, other readings may be obtained,
such as filament and line voltages, rec-
tifier plate voltages, and output meas-
urements. These A. C. readings may
be considered refinements, not neces-
sities. It 15 enough, at this point, to
report that for the actual set testing
done with this unit, the writer used
the D. C. volt-ohm-milliammeter com-
bination of the type illustrated, and the
performance was very satisfactory.

Description of Cireuit

The circuit diagram is shown in Fig
1. In working with any socket connec-
tions, there is one point that is im-
portant to keep in mind, namely socket
prong numbers are standard for all
sockets, regardless of how the tube
elements shift around in different
cases; therefore, the whole business is
greatly simplified if one learns the
standard method of numbering socket
prongs. For example, filament or heat-
er prongs are always Nos. 3 and 4; in
a T-prong socket keep these larger
holes at the bottom of the circle (when
looking down from the top of the
socket) and start counting with No. 8
(H) at the lower right, and go clock-
wise to No. 4 (H), and then Nos. 5,6,
7, 1 and 2 (P). Number 2 is always
the plate prong on all sockets. Thus,
for the 4-prong socket, starting again
with No. 83 (H) and going around in
the direction of the hands of a clock,
1933
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FEATURES OF THE
ANALYZER

(1) May be constructed for ap-
proximately thirteen dollars.

(2) Is available in kit form, if de-

sired.

(3) Facilitates point-to-point re-
sistance and voltage mea-
surements.

(4) It is a complete analyzer
when used with a volt-ohm-
milliammeter.

(5) lsf l:eady for the 8-prong
ubes.

we have No. 4 (H), No. 1 and No. 2
(P). Notice that Nos. 3, 4, and 2 keep
their same meanings, while the other
numbers will have varied meanings
depending upon the type of tube used.
The cap is always the control-grid, G.
Referring to Fig. 1, the numbers on the
taps of the selector switch Sw. 1 have
the same meaning as the prong num-
bers, with the exception of Nos. 3 and
4 {H-H) which are taken care of hy two
separate binding posts marked H-H.
Thus, if the switch Sw. 1 is turned to
tap 2, one side of the external volt-
meter—which is connected to posts V
—connects to socket connection No. 2
(P) of all the sockets. This not only
clarifies the actual wiring work, but
also makes it very easy to organize
and interpret socket connections by a
chart. The other side of the voltmeter
is connected through the reference
switch Sw. 1A to either K {for heater
tubes) or F (for filament tubes).
Switch Sw. 1B is then pushed to read
the voltage between the two selected
points. Switch Sw. 4 is a reversing
switch for use when measuring nega-
tive voltages. Since we are not using
points 3 and 4 on the selector switch
for the heaters, tap 3 is called *“3-cap”,
and is connected to the grid clip (GC),
measuring grid voltages for tubes
with caps. Tap 4 of the switch—
note the absence of the socket number,
which indicates that taps 3 and 4 are
not numbered corresponding to the
socket prongs—is called ‘4-Chassis”
and is connected to binding post CH
from which an external lead. ending
in a spring clip, connects to any ¢on-
venient part of the chassis. This gives
K to CH or K to ground voltages.
For current readings make use of
the current button Sw. 2 and grid-
shift buttons Sw. 3 and Sw. 3A. Tje
leads from the mihiammeter go to
binding posts MA. The meter is au-
tomatically connected in the plate cir-
cuit of the tube by pressing Sw. 2. A
correct reading of plate current, ob-
tained in this way, is a sufficiently re-
liable indication that all the other
currents in the tube are normal, mak-
ing it wholly unnecessary to compli-
cate the circuit with other tube cur-
rent measurements. Switches Sw. 3
JuLy,
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Fig. A
View showing how the Simplicity Analyzer Unit may be installed in a cover of a Weston model 53
volt-ohmmeter.

and Sw. 3A are grid-shift buttons,
which, when pressed, insert the 4%-V.
grid-bias battery in the proper grid cir-
cuit while the plate current is being
read. Sw. 3A is used only for tubes
with caps, otherwise Sw. 3 is pressed.
The change in the plate current read-
ing, thus obtained, gives an indication
of the condition of the tube. That is
all there is to the circuit, and yet
nothing essential to analyzing has been
oniitted.

Construction Notes

The mounting of the parts on the
panel, as will be seen from the photo-
graph, Fig. B, takes little space, and
even though room is provided for a
possible 8-prong socket, the result is a
small, compact job. The panel used
here measures 5% ins. by 81s ins., and
may be mounted in a shallow box, 244
ins, deep—it is small enough to fit in
a Weston model 663 volt-ohmmeter

cover, In the latter case, the small
4%-V. battery easily fits into the cable
compartment. Both the panel and
these boxes are available together with
the kit of parts. Thus, the analyzer
unit can readily be combined, both
electrically and mechanically, with
practically any type of general purpose
meter.

As for the actual wiring; different
colored wires help to keep the circuits
clearly defined; be sure that the wires
in the 5-foot cable that carry the fila-
ment current are heavy enough—at
least No. 18-—not to cause excessive
voltage drop.

Procedure
Voltage and Current Measure-

(A)
ments:
With the analyzer plug in the set
socket and the tube in its correspond-
ing analyzer socket, insert the tips of

(Continued on page 48)
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Fig. A
A top-of-chassis view of the modern receiver.
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Coil and socket details of the superheterodyne

power transformer-less receiver, deseribed in the April
1933 issue of RApIo-CRAFT, in the article entitled, “How
to Build a 110-volt, Transformerless Receiver,”
prompted the writer to perfect another universal-current-
operated, power transformer-less receiver of vastly improved
selectivity, sensitivity, power output and tonal fidelity.
Sufficient information is contained in this article to en-
able anyone to build this transformer-less receiver with
ease, speed, and complete success. Because all construc-
tional details are given, such as top and bottom view
(Figs. A and B, respectively) all component parts em-
ployed are properly identified, and a schematic diagram,
Fig. 1, makes it easy for a novice to quickly assemble and

THE wide interest shown in the original 5-tube T.R.F.

*Chief Engineer, Coast-To-Coast Radio Corn.
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BUILDING A POWERFUL 9-
TUBE "TRANSFORMER-LESS”
A.C.-D.C. SUPERHETERODYNE

A construction article giving details of a

powerful 9-tube superheterodyne of the

"universal" type. Operating voltages and
currents are given.

LEON J. LITTMANN, E. E.*

wire this receiver; this set design provides the Service Man
with a new and lucrative means of income. In fact, this
receiver should do much to revive the once considerably
profitable custom set-building industry, for this “super”
successfully eompetes with many high-priced, standard
brand radio sets, with the advantage of enjoying a much
lower production cost and, therefore, a more attractive
sale price.

By utilizing a ecircuit which does not require a power
transformer, several advantages are obtained. First, the
initial investment is considerably less; second, the weight
and size of the chassis are reduced (the entire chassis
weighs only 14% pounds and is but 12 ins. long, 10 ins.
wide, and 8% ins. high); third, the possibility of trans-
fornter breakdown is entirely eliminated; fourth, operating
and maintenance costs are reduced.

Due to the extremely high efficiency of the new types
of tubes incorporated in this receiver the normal rated
output of the set is obtained with a sensitivity of better
than 0.25-microvolt-per-meter.

This receiver has an undistorted power output of 8 watts.
To attain 8 watts of undistorted output, not only a push-
pull output stage was necessary, but also tweo type 25Z5
voltage doubler rectifiers were required. The latter are em-
ployed in a unique manner to provide both “voltage
doubling” and dynamic speaker field excitation, with this
receiver connected to a 110 volt A.C. light socket. The
demand for radio sets having a self-contained, high-gain,
and high-quality A.F. amplifier such as is incorporated in
this receiver and suitable for successful microphone, phono-
pickup and recording applications, is increasing; only a
relatively small number of receivers already built contain
an audio amplifier having the necessary gain. and sufficient
freedom from distortion to be useful for making high-
quality recordings. Therefore, there is the possibility of
selling, not only the receiver, but, also, all the additional
equipment for these applications.

The Circuit

As shown in Fig. 1, the antenna is connected through an
isolating condenser C1 to a litz-wire, bank-wound band
selector L1 which feeds into the grid of the first tube, V1,
which is a type 78 variable-nwu, triple-grid R.F. amplifier.
It is mainly through the use of the inductance unit L1,
which is capacitatively compensated to assure even gain
on both the high and low radio frequencies, that 10 ke. sta-
tion separation—the ideal figure—has been obtained.

Full gain from this first R.F. tube is realized by using
a very high impedance load, L.2a. A very small condenser
C. of a few micro-microfarads is mounted on the same coil
form as L2a and acts as an R.F. coupling condenser be-
tween V1 and V2. The inductance in the grid circuit of V2
is tuned by section Cg3d of the gang condenser, is wound
on the same coil form as L2a; the shield can is common
to both.

One of the latest developments in superheterodyne re-
for JULY,
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ceivers is the new type 6A7 ‘“pentagrid converter” tube:
it is incorporated in this receiver as V2, This tube acts
not only as a first—detector and R.F. amplifier, but also
as an electron-coupled oscillator, and simultaneously as an
LF. amplifier. The circuits evolved for use with these new
tubes and employed in this receiver include an oscillator
eonnection which assures a constant output from the oscil-
lator over the entire broadeast band, a condition that is
not usually attained with the use of individual detector and
oscillator tubes. The construction and use of the corre-
sponding R.F. components are thereby simplified, permit-
ting the oscillator and I.F. inductances to be housed in a
common, shielded unit, indicated, in Fig. 1, as L3. As the
coupling between the detector and oscillator circuits takes
place inside the tube, the factor of eritical mutual coupling
between the oscillator and detector coils is entirely elim-
inated. The oscillator tank circuit consists of tracking
condenser Cgd4 and tuning coil L3a. Details of coils L1,
L2 and L3 are shown in Fig. 2.

Note that the new GAT tube requires a special small-size
socket; the 78 uses the old “standard” socket. To permit
even those who have little or no knowledge of these new
tubes to follow the diagram without difticuity, socket de-
tails are shown at A and B in Fig. 1.

The first I.F. transformer, L3, has its primary and sec-
ondary windings tuned. to assure high gain; the LF. is 175
ke. A similar I.F. transformer couples the second, tyvpe
78, variable-mu tube, V3, into the type 85, automatic vol-
ume control, duo-diode second-detector tube V4. The lat-
ter is resistance coupled into a type 37 first A.F. tube,
V5, which feeds through a push-pull transformer into two
type 18 power pentode output tubes, V6, V7.

The two type 25Z5 rectifier tubes, V8, V9, are connected
in parallel and employed as voltage doublers. With this
arrangement a current of 110 ma. is available, at 240 volts
when the set is operated on 110 V. A.C.; this voltage is
necessary in order to approximate the maximum output
from the two, type 18 tubes, V6, V7. However, as all the
other tubes are designed to perform with practically the
same efficiency at 110 volts as at a higher plate voltage,
an inspection of the circuit will disclose that tubes V1
to V5 have always about 110 volts applied to their plates,
whether the receiver is operated on D.C. or A.C.; a switch-
ing arrangement accomplishes this.

This switch, SW.2, is a combination D.P.D.T., and D.P.S.T.
unit, located at the rear of the chassis. When the receiver

(Continued on page 42)

Fig. B
An under-view illustrating the smail parts.

The author clearly describes a ""man's size"
radio set designed on the power transform-
er-less, A.C.-D.C. principle of operation
which made the "ultra-midget' sets so pop-
ular last year. Added features are the use
of A.V.C., voltage doubling, tone control,
the pentagrid (electron-coupled) converter
tube, phonograph pickup connections,
band-selector, two type 18 power tubes in
push-pull, and two type 25Z5 rectifier tubes.
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The schematic circuit of the receiver. Note the use of the very latest tubes available. Truly, a8 modern get.
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BUILDING THE

"FIND-ALL" CAR RADIO SET

Construction details of an automobile receiver that may be used

in the home as well.

H. G. CISIN

It uses the latest tubes available and has ex-

ceptional tone quality.

EVELOPMENTS in the design of
automobile radio sets during the
past year have been extremely
rapid. Improved automotive-

type vacuum tubes have recently been
produced, and other components, such
as R.F. coils, and variable condensers,
have been reduced in size and in-
creased in efficiency.

Because of these extensive improve-
ments it is now possible to construct
a simple five-tube tuned R.F. receiver
having the high sensitivity and power
required for automotive work.

Below are listed a few of the fea-
tures which make the Autovox desir-
able for the motor car:

(1) It is especially designed to
have high sensitivity, so that it will op-
erate efficiently, despite the unfavor-
able antenna conditions usually pres-
ent in automotive installations.

(2) Through the use of the duplex-
diode triode it is possible to equalize
carrier signals to a desired predeter-
mined point by setting the manual vol-
ume control. Automatic volume con-
trol also compensates for any variation
in the carrier signal strength, when

tuning from weak to strong stations,
or when passing from an unfavorabhle
to a better location.

(3) Two audio stages assure ample
power output without overloading or
distortion. Class B amplification in the
last audio stage provides an undis-
torted power output of well over 2
watts.

(4) A 5-inch dynamic speaker
gives unusually fine tone quality for
this type of radio receiver. Volume,
also, is great enough to meet every
requirement of automotive work,

(5) The circuit used is simple,
hence the set is easy to construct. The
two R.F. stages are tuned. Super con-
trol {variable-mu) R.F. amplifier pen-
todes are used in these stages. The
85, duplex-diode triode, is used as a
detector. The first audio stage uses
an 89 as a class A triode amplifier.
The detector stage is untuned, but is
coupled to the first audio stage by re-
sistance coupling. The output stage
employs a 79 tube, which combines, in
one bulb, two high mu triodes designed
for class “B" operation,

{(6) The receiver, including the dy-

A top view of the chassis illustrating the mounting of tha parts.
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namic speaker, is extremely compact.
It is designed to fit into a stand-
ard metal “sub-midget” e¢abinet, 9%
inches long, 4% inches wide, and 6%
inches high. This compact size assures
maximum adaptability to all makes of
motor cars. Four ‘“B” batteries are
required (provided an eliminator is not
used), and these may be mounted in
a metal case, similar to the set cabinet,
and placed directly behind the set. The
complete unit may then be hung on
brackets from the under side of the
instrument. Insulate the set from the
car; the only connection is at “A—" in

the schematie, through the amperite
(39).
(7) The car storage battery 1is

used to supply filament current; less
than two amperes are required, and
the connection may be made from the
instrument dashlight. The ground
connection is mmade at the battery, and
hence the only other connection to the
set, aside from that for the “A’ sup-
ply, is the lead to the car antenna,
Elimination of remote control and of
wiring to “B” batteries, simplifies in-
stallation. Furthermore, the set may
be removed readily for replacement of
tubes or other serviecing.

(8) The circuit includes special
protective automobile type fuses in the
“B"” line, and regulating and protec-
tive automotive amperites in the “A”
line. A motor radio suppressor kit
does away with all motor ignition in-
terference.

(9) The chassis is of rigid, durable
rust-resistant steel, and the eabinet
is of steel, copper skin-shielded to help
cut out interference pick-up.

The metal chassis is available with
socket and other important mounting
holes drilled. Holes fitted with smooth
eyelets are provided in the top deck

WHASHS DLTAILS
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Essential details of the chassis,
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The "Find-All"” Car Radio Set

This receiver has the following fea-
tures:

(1) High sensitivity—making it suit-
able for auto use.

{2) Diode detection with automatic
volume control.

{3) It is equipped with a "real” dy-
namic speaker of the midget type.

(4} The circuit has been simplified
so that it may be constructed easily.

[5) Uses special coils designed for
small space and high efficiency.

of the chassis for connections to the
volume contrel, switch and dynamic
speaker. There are similar holes in the
rear chassis wall for the aerial con-
nection and for the hattery cable.

Constructing the Set

The five wafer sockets are mounted
first. Then the chassis is turned up-
side down and the coils (1) and (12)
are mounted. A single right-angle
bracket is used to hold both coils. A
thin circular metal plate of brass or
aluminum 1% inches in diameter is
placed between the two coils in order
to serve as a shield. Coil (10) is
mounted next, in a plane at right an-
gles to the other two coils.

The fuse retainer (37) is fastened
to the inside rear chassis wall by a
thin metal strap. The No. 16A am-
perite (39) is similarly fastened to the
side chassis wall. The input trans-
former (33) is mounted on the un-
derside of the chassis, as close to the
speaker cone as possihle. The untuned
R. F. transformer (20) is mounted as
indicated on the “bottom view.” This
transformer consists of two nearly
identical coils wound so as to resonate
at 550 meters with the internal capaci-
tances of the tubes. The coils are
mounted back to back, so that the
windings are approximately '%-inch
apart. All other parts, which go be-
low the chassis, are fastened in place
while the set is being wired. The pig-
tail terminals of these parts are sol-
dered directly to the socket terminals
or other parts with which they function.

The set is turned right-side up and
the dynamic speaker is mounted by

An under view showing the location of the smaller parts,

the combined volume control and
switeh and the dual variable tuning
condenser are mounted. In placing
these two parts, make sure that the
shafts line up with the holes provided
in the metal cabinet. The Find-All
is now ready for wiring. The filaments
are wired in first. The negative fila-
ment line is grounded directly to the
metal chassis, which serves as a com-
mon negative return.

All the positive filament socket ter-
minals are connected together with a
common lead going to switch (38).
The other side of the switch is con-
nected to the “A’” plus cable con-
ductor. Grid circuits are wired, then
plate circuits, cathodes, bypass con-
densers, negative returns, primary of
antenna coupler, and, finally, the dy-
namic speaker 6-volt field. In wiring
to the various socket terminals, study
the diagrams of the socket connections
carefully hefore going ahead. In wir-
ing socket (26) for the 85 tube, note
that the two diode plate terminals (the
ones directly opposite the large fila-
ment holes) are connected together.
In wiring socket (30) for the 89 tube,
remember that this tube is here used
as a triode, so that grids Nos. 2 and 3
are connected together and tied to the
plate,

A two-conductor shielded auto radio
cable is recommended for the connec-
tions to the “A” supply (the car 6-
volt storage battery). If the “B” bat-
tery is to be located at a distance from

should also be used. For suppressing
motor radio noises, many suppressor
kits are available. These kits usually
consist of individual spark-plug re-
sistors and a distributor type resistor.
Kits are supplied for four, six, or
eight cylinder cars.

In view of the fact that the auto-
motive radio receiver is subject to
jolts, jars, and shocks as the car travels
over the road, it is very important to
use rugged and sturdy tubes.

The Find-All instrument is a power-
ful five-tube automobile radio receiver
employing the very latest automotive
type tubes. The circuit calls for two
super-control R.F. pentodes, a duplex-
diode triode detector, an 89 in the first
audio stage and a class B twin ampli-
fier, 79 tube, in the output stage. Au-
tomatic volume control is a feature of
the circuit. The receiver is so com-
pact that it can be mounted below the
car's instrument board, thus doing
away with the need for remote control.

List of Parts

One variable condenser, shielded,
.00035-mf. each section, (5), (16);

One Find-All antenna coupler, (1);

One Find-All R.F. choke, (10);

One Find-All immpedance coil, (12);

One Find-All untuned R.F. transform-

er, (20);
One Electrad 500,000-ohm tapered
volume control. type R1-203-P,

(22), with switch, (38);

méans of right-angle brackets. Finally, the receiver, a shielded “B’” cable (Continued on page 45)
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<«—WALL OUTLET

densers.

A front view of the point-to-point capacity tester as designed by the author.

POINT-TO-POINT
CAPACITY
TESTING

A detailed description of a device used
for the point-to-point testing of con-
A comprehensive test pro-
cedure is also given here.

ALLEN BEERS

VERY Service Man is familiar
with peint-to-point resistance servic-
ing, whereby effective resistance val-
ues ‘in a circuit are determined by
measuring between tube socket term-
inals and the chassis. It is the purpose
of this article to show how conden-
sers that are connected in a radio cir-
cuit may be measured for their actual
capacity and tested for open circuit
by employing the same procedure used
in resistance measurenient.

Locating an open condenser in a
radio set is sometimes a tedious job:
tracing through the wiring for the
suspected unit, disconnecting it, and
applying a high voltage between its
terminals or bridging a condenser,
known to be good, across its term-
inals, are the usual processes followed.
This method is not only awkward but
takes considerable time., The method
to be described is fast: the condens-
ers do not need to be disconnected;
the chassis does not need to be re-
moved; and the current through the
capacity tester will do the tracing for

ciate these advantages, especially when
a test is to be made on a receiver
troubled with cutting off, after it has
been in operation for some time, so
that the test must be made quickly
while the chassis is still warm. Of
course, not all condensers may be
tested in the manner to be described;
nevertheless, a surprisingly large num-
ber can be tested. Included among
these are many that are in common
use and develop the most trouble.
As every Service Man knows, the
capacity of a condenser may be meas-
ured hy passing A. C. current through
it, the condenser offering a certain
amount of reactance to the flow of
current, the amount of which is de-
termined by the size, or capacity, of
the condenser. This current may be
shown by the deflection on a meter.
The meter is then calibrated by meas-
uring various size condensers of known
capacities; the meter deflections are
then put down on a chart for refer-
ence. The same procedure is used
with an ohmmeter when measuring re-

you. Every Service Man will appre- sistors; but D. C. is used, and, of
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A pictorlal view shoewing how the point-to-point capacity tester functions.
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course, D. C. will not fiow through a
good condenser. With the capacity
tester, A. C. is used, and A. C. will
flow through a resistor as well as a
condenser.

Now refer to Fig. 1A. It will be
noted that a 50,000-ohm resistor
shunted by a .5-mf. condenser is lo-
cated between the K socket terminal
and the chassis. It is desired to test
this condenser between the K term-
inal and chassis. There are two paths
for the A. C. current to flow through,
as can be seen: first, the condenser;
and second, the resistor. Most of the
current will take the path of least re-
sistance, and that path, in this case,
is the condenser, as will be shown
later.

The Chart

From the above, it may be seen that
point-to-peint capacity testing depends
entirely on the path of least resistance,
and some means must be found by
which this path may be determined
at a glance. To accomplish this end,
a chart is made of the readings of
various size resistors and condensers,
using the A. C. supply of the capacity
tester. The chart is shown in Fig. 2.
This chart shows us the comparative
meter readings between different size
condensers and resistors, from which
the path of least resistance may be
quickly determined. For example
note from the chart that under Range
2 a condenser of .5-mf. will give a
meter reading of 90 (all readings are
taken on the 1,000 V. scale of a univer-
sal meter), a resistor of 50,000-ohms
will give a reading of infinity. Com-
paring these two readings, we see that
the condenser forms the path of least
resistance: that 50,000 ohms is suf-
ficient resistance to prevent all but a
small current from flowing through
it; consequently, the current is forced
to flow through the condenser, and
we obtain a meter reading of 90,
which corresponds to the capacity of
a .5-mf. condenser. By further ex-
JULY,
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TESTING

point resistance measurement,

POINT-TO-POINT CAPACITY

There is no doubt about the fact that point-to-

with a voltage and current test, furnish a fairly
complete test of the usual radio receiver.
make the test more complete, point-to-point ca-
pacity testing should also be used. This article
explains in detail how condensers in radio sets

may be tested without disconnecting them.,

in conjunction

To

”~ -

\Hlar'f““ I

 am i

A rear view of the modern tester.

amination of the comparative readings
of Range 2 in Fig. 2, and with the
explanation just given, it can be seen
that any condensers measured with
Range 2, which have resistors from
20,000 ohms and up connected across
them may be measured directly for
actual capacity.

A few comments on how the chart
is used may be in order. Note that
there are three separate capacity
ranges. Each of these ranges has a
comparative resistance range; that is,
each capacity range is capable of read-
ing the resistance, in ohms, of various
size resistors. The capacity measure-
ments of Range 1 are from .00025-
mf. to 1-mf. The resistor measure-
ments of Range 1 are from 1,000
ohms to 5 megs. Range 2, capacity
.1 to 4 mf.; resistors, 55 ohms to 15,-
000 ohms—infinity at 20,000 ohms.
Range 3, capacity 4 to 16 mf.; resis-
tors, 30 ohms to 2,500—infinity at
3,000 ohms.

From this data and from the chart
it can be seen that Ranges 2 and 3
will be used mostly where a condenser
is in parallel with a resistor; Range 1,
where a condenser is in series with a
resistor. Now note Range 1. This
range is capable of measuting practi-
cally every size resistor used in a re-
ceiver chassis above 1,000 ohms, and
is very valuable in locating open con-
densers. First, note that any con-
denser from .25-mf. and up will read
full scale on Range 1. Therefore, if
a 100,000-ohm resistor be located in
series with a .25-mf. condenser, and
both units are connected between a
tube socket terminal and chassis, and
it is desired to test this condenser for
open circuit, it can be seen that Ranges
2 and 8 cannot be used: Range 2 will
read infinity at 20,000 ohms, while
Range 3 will read infinity at 3,000
ohms. Now, by noting Range 1, it
will be seen that a resistor of 100,000
ohms will show a reading of 500; a
.25-mf. condenser, if 0. K., will show
full scale, as the current will pass to
JULY,
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the chassis through the condenser. No
reading indicates an open condenser.
We may say, therefore, that a con-
denser of this capacity connected in
series with any size resistor in Range
1 and located between socket terminal
and chassis may be tested for open
circuit—the meter reading depending
on the value of the resistor. For ex-
ample, if the resistor were 1 meg., a
meter reading of 70 would be ob-
tained; if it were 50,000 chms, a read-
ing of 650 would be obtained. Any
condenser that reads full scale on
Range 1 naturally offers no reactance
to the flow of current—if it did, the
meter would not read full scale.

The above two examples concern
two conditions found in any radio cir-
cuit, and are: a condenser in parallel
with a resistor connected between
socket terminal and chassis; and a con-
denser in series with a resistor be-
tween these points.

It is desirable to know the eifect
between condensers and choke coils,
transforners, or any winding with an
iron core. Therefore, meter reading®
of chokes, transformer primaries and
secondaries of known D. C. resistance
values are taken for Ranges 1 and 2.
These are shown in Fig. 2. Note on
Range 2 that a choke coil of 300 ohms
D. C. resistance will give a meter
reading of infinity; also, that a trans-
former secondary of 2,200 ohms will
give a meter reading 330 on Range 1.

Range 3 will read intinity on all
iron-core coils. It is clearly seen that
it will be a simple matter to measu®
condensers in parallel with filter
chokes, transformer windings, speak-
er fields, ete., by simply comparing
the readings of these units with the
readings of the various condensers.

The higher reading is the path of
least resistance. For example: if a
.05-mf. conidenser were shunted across
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an A. F. transformer secondary of
2,200 ohms resistance, by referring
to the chart, Range 1, it is seen that
meter readings are 900 for the con-
denser and 330 for the coil. The
higher reading of 900 for the con-
denser shows the condenser may be
measured.

In making a point-to-point capacity
test it is a good idea to forget about
the functions of the various units, as
this only complicates natters. We are
dealing with the path of least resis-
tance; therefore, the only factor taken
into consideration is the resistance, or
reactance, of the various units.

Before making a point-to-point ca-
pacity test there are a few points to
bear in mind. First, condensers and
resistors vuary in value, by about 10
percent, above and below their rated
values; therefore, if a resistor were
10 percent above its rated vulue and a
condenser connected in series with this
resistor were 10 percent bhelow its
rated value, a ditference of 20 per-
cent would result; therefore, allow
sufficient margin to work with. For
example: note from Range 1 on the
chart that a condenser of .02-mf. gives
a meter reading of 640; a resistor of
60,000 ohms gives a meter reading of
630. Now, were these two in parallel,
it is clear that a positive test could
not be made. Second, the test depends
entirely on the path of least resistance;
and, third, trace the eircuit thorough-
ly from socket connection to chassis,
as several circuits may exist.

Tracing A Commercial Circuit

Following is a point-to-point capac-
ity test made on a standard commer-
cial receiver chassis. The model used
is a Philco 90, Baby Grand with a
single 47 pentode in the output stage.
Fig. 1 shows the arrangement and

equipment required for the test. The
schematic diagram of the receiver is
shown in Fig. 3. Remove the tubes
froni their respective sockets: and dis-
connect the line plug, aerial, and
ground. Glancing at the schematic
diagram, Fig. 3, the first R. F. stage
has condenser 35 located between the
control-grid, G1, return and chassis.
This presents one circuit to chassis.
Looking still further, it is seen that
there is another circuit through the
R. F. transformer windings, the tun-
ing condenser, and the compensating
condenser. Further examination shows
a resistor circuit, also—resistor 36—
this circuit goes further, but let us
stop here and consult the values so far

‘involved,

Condenser 35 has a value of .05-mf.
{The tuning and compensating econ-
densers cuannot be measured with this
type of ecapacity tester, which elim-
inates this circuit.) Resistor 36 has
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The schematic circuit of the tester.

a value of 490,000 ohms. We now
have two circuits from tube socket
terminal G1 to chassis: one through
C35, and the 'second through R36.
The question of which offers the path
of least resistance is determined by
referring to the chart, Range 1. Note
that the meter reading for a .05-mf.
condenser is 900, while the meter
reading for a 490,000-ohm resistor is
approximately 160. Comparing these
two readings, it is seen that the con-
denser is the path of least resistance,
and, therefore, may be measured.

Insert the analyzer cable and plug
between the R. F. socket and the point-
to-point unit, Fig. 1B; and rotate the
switch on this unit to the G1 position.
Range 1 of the capacity tester is used,
and the meter is connected to pin
jacks + and L. Close the line switch,
Sw. 1, the “Adjust Switeh,” Sw. 2, and
adjust the meter to full-scale deflection
with the knob marked “Low” on the
lower right-hand side of the tester.
Open the adjusting switch, Sw.2, and
the test is completed. A reading of ap-
proximately 900 is registered on meter,
which shows €35 to be normal. If
C35 were open, a meter reading of ap-
proximately 150 would be had, since
the current is foreed to go through
R36 through R15 and R16 to chuassis;
the total resistance being 592,000
ohms, which will register a meter read-
ing of approximately 150.

With analyzer plug still in the R. F.
socket, examine the schematic again
to see if there are any further tests
that can be made from this socket.
Following the G2, sereen-grid, circuit,
a resistor 49 is in parallel with con-
denser 30 between the R. F. socket
connection and chassis. The value of
the resistor is 70,000 ohms, and that
for the condenser is 1-mf. Now noting

(Continued on page 50)
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PLANS FOR CONSTRUCTING A
HOME RECORDING CUTTING HEAD

Complete construction details for making your own cutting

W. C. CHENEY

head suitable for operation directly from the radio set.

HAVE found the cutting head to be
described to be superior to many
manufactured ones. It is much more
powerful and the adjustment of the
rubber washer tension on the tone arm
makes it possible to emphasize or sub-
due the low tones of the voice, which,
in some cases, is highly desirable.
For use as an electrical pickup for
playing home recorded records, it is
necessary to place a eounter weight on
the support arm that will leave a
drag of about an ounce on the record.
In most cases where it is used as a
pickup, a step-up transformer will have
to be used. A standard output trans-
former used to connect the set to the
voice coil of a speaker is satisfactory
for the purpose. The output of the
unit must be connected to the heavy
winding of the transformer, and the

fine winding to the set, in the conven-
tional manner.

Construction Details and Sketches

The first step in making the cutting

View of the head with the cover removed.

head is to dismantle a Baldwin “Rival”
unit. Unsolder the driving rod from
the armature; remove the two screws
which hold the pole pieces, which will
release the bobbin, Remove the wire
from the bobbin and rewind in even
layers, to the original size, with No.
23 enameled wire. The cutting head
may now be operated from the out-
put transformer leads which energize
the voice coil of the speaker—the
change from radic to recording may
be made by a double-pole—double-
throw switch. Solder the leads from
the new winding to the same lugs to
which the old, fine-wire winding was
attached. The driving rod, which was
formerly attached to the diaphragm, is
now attached to the pivot arm, which,
in turn supports the recording point.
(Continued on page 45)
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BUILDING AN

A. C. OPERATED V. T.
VOLTMETER
C. B. BROWN

In this interesting article the author describes a vacuum-

Photograph of the back of the panel, showing all
parts,

VACUUM-tube voltmeter is

one of the handiest instru-

ments that the experiment-

er can have on hand. With
it, potentials can be measured without
disturbing the circuit to which the in-
strument is applied. Most vacuum-
tube voltmeter designs, however, have
been made in portable form by the in-
cluston of battery supplies. The auth-
or constructed such a V. T. voltmeter
using a 99 tube, but results were far
from satisfactory, due mainly to the
running down of the batteries when
the instrument was used much. It
was decided to completely redesign
the old V. T. voltmeter and make it
operate from the 110-volt A, C. mains.
At the same time, it was considered

tube voltmeter that operates directly from the A.C. sup-

ply.

Complete constructional and technical data are

supplied. Range from.l-to 300 volts.

desirable to have the instrument en-
tirely portable.

When the problem of redesign was
first broached, a careful survey of the
available types of tubes was made in
order to select the best for the pur-
pose. An 80 was chosen for the
rectifier and a 56 for the voltmeter,
for the simple reason that an extreme-
ly stable system was absolutely neces-
sary, and that the maximum current
drain should not exceed 30 mills.

model is quite suitable.

An 0-1 milliampere Weston meter
is used as the standard for this volt-
meter. It is connected through the
tap switch, Sw. 3, to the proper re-
sistors. A good meter must be used
for this unit, as the V. T. voltmeter
is not any more accurate than the
meter used to read the balancing volt-
age. Although any range desired ¢an
be used, the author suggests the fol-
lowing:

The ecircuit is shown in Fig. 1. The R6, 2.000 ohm res. for 0-2 volt
voltage is supplied from the rectifier- range.
filter system, part going to the plate R7, 10.000 ohm res. for 0-10 volt
of the 56, and part going to the vol- range.
tage divider for the negative balanc- R8, 100,000 ohm res. for 0-100 volt
ing voltage. A 1,000-ohm variable range.
resistor, R2, supplies the balane¢ing volt- RY, 300.000 ohm res. for 0-300 volt

age for hiasing the 56 to cut-off, and
a 4.000-ohm’ resistor, R3, acts as a by-
pass for the plate ecurrent when the
56 is at cut-off. The 7,500-ohm volt-
age divider resistor, R1, is a tapered
volume control, and is arranged so as
to utilize one contrel for the entire
voltage range from 0-200 volts. Care
must be taken to see that the low re-
sistance end is at the low voltage end
marked L, in the diagram; R4 is in-
cluded so that the voltage may be re-
duced slightly. The plate voltage
should be adjusted to 90 volts.

A novel use of a new development
in the radio field does away with an
expensive plate milliammeter. A Read-
rite tuning meter is used as the cur-
rent indicator in the plate ecircuit.
Sinece the tube is operated at or near
cut-otl, an accurately calibrated meter
is unnecessary. The only requirement
is sensitivity, and the 0-5 milliampere

range.

A separate S. P. D. T. switch, Sw. 2,
is included to allow the use of this
accurate voltmeter for external work.
Thus, it is not necessary to tie up an
expensive meter for the exclusive use
of the vacuum-tube voltmeter. The
use of the blocking eondenser, C1, was
found to be so handy in the old de-
sign, that it was included in the eir-
cuit. A S. P. S. T. toggle switch,
Sw. 1, is arranged to short the con-
denser when it is not used.

Construction and Operation

The bakelite panel is used as the
base of the instrument, and all parts
mounted to it. Figure 2 shows the
construction data for the metal sub-
panel and transformer braces. These
parts were made from heavy galvan-
ized sheet iron. The tuning meter is

(Continued on page 52)
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LOCATING AND CORRECTING
TROUBLES IN PHONOGRAPH

Here are some valuable notes on the proper adjust-
ments to make on the pickup units of phonograph

PICKUPS

combinations to make the results worth while listening

to. Furthermore, by following the author's sugges-

tions, you can "'cash in," too.

R. F. LAMBERT

ALES of radio phonograph combinations have thrust
upon the radio technician the responsibility for serv-
icing and repairing the pickup unit and its asso-
ciated parts. Many radio technicians seem to pass up

this work entirely, judging by remarks heard in many
homes. No one is better fitted to maintain such equipment
than the radio technician, and there is opportunity here
for a profitable effort that should not be overlooked; which,
if properly handled, will work out inte a nice little dellar
and cents balance at the end of the column.

In spite of its small size and apparvent simplicity, the
pickup unit has its weakness, which, after it has given
very satisfactory service for some time, will eventually
show up and will require attention.

The alert radio technician, when encountering a radio
phonograph combination, should always inquire whether
or not the record reproduction is satisfactory. It is sur-
prising to note how often one hears this remark: “As a
radio receiver it worked fine; but as a phonograph repro-
ducer, it no longer gives good results.” This information,
of course, to our way of thinking, is good news, as right
now we are all looking for more work.

The purpose of

audio frequencies. Such a filter generally consists of an
iron-core inductance of about 200 millihenries connected
in series with a fixed condenser of from .004 to .006-mf.
The later types have eliminated the filter, since the pickup
arm is so well counterbalanced that the pressure at the end
of the needle, against the record, is applied in such a man-
ner as to make friction noises almost inaudible.

Pickup Troubles

Before operating with screw drivers and pliers, be sure
that proper tests have been conducted in the receiver to
prove to your own satisfaction that the radio end of the
set is free from defects and that the radio reproduction is
normal.

Distortion heads the list when it comes to classifying the
most often received complaint. In a few isolated cases, the
cause for distorted reproduction was due to nothing but
the use of old and worn out records. Many customers seem
to forget the very important fact that, in order to do jus-
tice to the electrical pickup unit, it is necessary to use none
other than electrically cut records. Records salvaged from
the old phonograph simply will not do. After records have
been in use a long
time, they usually

this article is not

to go into details VOL. CONTROL  INPUT TRANS| vOL. CONTROL

covering the de-
sign of the pick-
up  unit, but
merely to cover,
in a general way,
the troubles

usually  encoun-
tered and the
methods used to

overcome them.
Although some of
these notes may
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number of times,
distorts the sig-
nal picked up

refer to sonie specific receiver, they may be applied to the
majority of present-day commercial receivers. Suflice it to
say that most, if not all, of the pickup units encountered
in our daily service work are of the “low impedance type.”
See Fig. 1A. [Impedances vary greatly in various pickups.
The exact location of the pickup output terminals in the
receiver and the niethod of controlling the volume have
resulted in almost as many ideas as there are different
pickup units, For the exact location and methods used,
we refer you to the diagrams of commercial receivers
shown in the OFFICIAL RADIO SERVICE MANUAL.

Once in o while you will run across pickup units which
are of the “high impedance type.” The output terminals
of these pickup units are generally shunted with a series
resonant circuit, commonly called a “scratch filter.” BSee
Fig. 1B. The purpose of this filter is, as its name implies,
to eliminate surface noises caused by the needle. The val-
ues of the scratch filter were chosen so as to cut oil the
noise frequencies, without seriously impairing the useful
1933
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from the record. It is desirable, therefore, to first check
this item carefully, and the best and quickest test is te play
your own perfect record, which should be carried along
especially for such purposes. This record will serve an-
other very important and practical purpose, nanmely to
prove to your customer’s own satisfaction, after having
contpleted a repair job on the pickup unit, that your work
has been properly done and to preclude any possible argu-
ment to the contrary.

The first thing to do, in servicing a pickup unit, is to
check the speed of the turntable. If a speed indicator is not
available, the speed can be checked by placing a strip of
paper under the edge of a record so it will just project be-
yond the edge of the turntable. Play the record in its
usual manner, then place your finger where the paper will
strike it, and then count the revolutions made by the turn-
table for one minute. Be sure to have the pickup unit in
its normal playing position, so that the retarded action of

(Continued on page 4})
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

N RADIO servicing and repair work,
common sense, coupled with practi-
cal experience and a good working
knowledge of receiver circuits and
electrical tests, will enable a Service
Man to diagnose and repair any trouble
in a radio receiver quickly and effec-
tively. While the radio set analyzer is
a great aid in speeding up this work if
the operator is capable of intelligently
interpreting its readings, too much
stress should not be placed upon its use
because of the many oeccasions when
this instrument will not reveal compli-
cations, and a diagnosis will be impos-
sible unless other means are employed.
The repair of radio receivers through
point-to-point resistance measurements
is deservedly becoming more and more
popular, with some of the more promi-
nent manufacturers falling into line by
printing the D.C. resistances of all in-
ductances on their schematics. How-
ever, even with this testing procedure,
various situations have arisen where
knowledge of the mere rudi-

BERTRAM M. FREED

frequency amplifier, each component in
this portion of the receiver was care-
fully checked with an ohmmeter. The
arrangement coupling the R.F. stage to
the first detector is an R.F. choke in
the plate circuit that is capacitatively
coupled to the first-detector tuning coil
by means of a single turn, one end of
which is free, as shown in Fig. 1A. The
purpose and value of this coupling ar-
rangement lies in the uniform gain that
is secured over the entire broadcast
band. This advantage is lost and the
gain at the lower frequencies will suf-
fer, should the resistance of the indue-
tance in the plate circuit be too high.
When this R.F. choke was measured
for D.C. resistance, a reading of over
4,000 ohms was obtained. As this value
was uncommonly high—the resistance
of most R.F. chokes having been found,
from past experience, to vary from 50
to 150 ohms—a closer check was made.
Finally, the trouble was traced and
found to be caused by a cold-soldered

regularly because of blown fuses that
it was becoming a nuisance. All con-
ceivable causes for this condition were
checked without success; reception
could only be restored by replacing the
fuse. Finally, one set was encountered
with the additional symptom of a
“smelly” power transformer. Because
of the three type 46 tubes in this re-
ceiver, two power transformers with a
pair of 83 mercury rectifiers are util-
ized to meet the unusually high current
requirement.

A quick test of the power unit—
which, in this instance, was the lower
transformer—disclosed that one-half of
the high-voltage secondary was shorted.
This short was found to be caused by
the breakdown of the high-voltage buf-
fer condenser connected aeross this por-
tion, resulting, of course, in a blown
fuse. No fault was found with the
transformer, although it must have
heated up considerably at the time of
the break-down, producing that char-

acteristic odor. When the

mentary principles of radio
theory has not sufficed, but a
fuller comprehension of the
finer points was essential in
coping with the difficulty.
With all the new tubes and
complicated circuits making
their appearance, the Service | pen
Man must keep abreast of
the times or be left on the
wayside.

Philco 70
An unusual situation was
recently encountered on one 4000
of the Phileo 70 models, em- [ € ™
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BUFFER CONOENSERS
fereictiiee. | 1B. Although the manufac-
turer specifies .07-mf. as the

buffer condenser was discon-
nected from the circuit and
a new high-voltage .l1-mf.
unit installed, as well as a
new fuse, the repair was
complete.

In almost every subsequent
case where this constant fuse
blowing was met, a search
for a leaky or short-circuited
section of the four-section
buffer condenser block was
made. These condensers are
connected as shown in Fig.

-

ploying type 35 tubes, and
the model 470 with type 24
tubes. The complaint in this
instance was no reception on frequen-
cies below 760 ke., with low sensitivity
above this frequency. This state of
affairs would lead one, at first, to sus-
pect shorted condenser plates as the
condenser gang was tuned to the lower
frequencies; but the symptoms of
weaker response on the higher frequen-
cies and noiseless action where recep-
tion ceased tended to overcome this
presumption. At any rate, this unit
was examined, but no fault could be
found with its action. The routine
socket analysis was then made—the
tubes were previously checked on a
tube-checker—without the disclosure of
any apparent voltage discrepancies,
whereupon the chassis was removed
from the cabinet so that continuity and
resistance tests could be accomplished
more easily.

As the nature of the complaint
indicated some defect in the radio-
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Detail drawings of the receiver analyzed in this article.

joint on one of the choke pigtails. A
hot soldering iron soon remedied this
defect and the receiver performed as
well as ever.

This added resistance in the plate
circuit made so little difference in the
voltage impressed upon the plate that
the discrepancy could not be noted with
the set analyzer.

On this same model, where the lower
frequencies are received 10 to 20 ke.
above the correet dial setting and diffi-
culty is experienced in aligning the low-
frequeney padding condenser, the fault
may lie with the small bakelite auxili-
ary condenser that is connected across
the padder. An open-circuited con-
denser here has been found to cause
this irvegularity.

Atwater Kent 812

A large number of Atwater Kent
model 812 receivers were serviced so

RADIO-CRAFT for

capacity, the value is not
critical, and .1-mf. conden-
sers may be used, provid-
ing the working voltage is over 400.

Stromberg-Carlson 38

A Stromberg-Carlson model 88 re-
ceiver was serviced some time ago be-
cause of the complaint of very weak
and distorted reception, the cause of
which later proved to be both interest-
ing and unusual. The receiver was
tuned to 710 kec., and resonance was in-
dicated by the visual tuning meter,
whose action and needle swing were
normal. This latter circumstance elim-
inated from our calculation the possi-
bility of some defect in the radio-fre-
quency stages, and since the set oper-
ated exactly as would one with an open
voice coil or output transformer sec-
ondary, attention was concentrated on
this portion of the receiver.

Although it would not have been
necessary to unsolder the voice coil
leads from the output transformer to

JULY, 1933
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make separate continuity tests—be-
cause in this receiver the latter unit is
mounted on the chassis and i1s connected
to the speaker by the conventional plug
and socket—the old reliable and speedy
“click” method was used. Each of the
type 45 power tubes, when removed and
replaced in its socket, produced a loud
click in the speaker, indicating an out-
put stage and reproducer that was
functioning, but not necessarily one
whose voice coil was in perfect align-
ment. Proceeding with the test, the
first audio, 56 tube, wus removed to
perform the same “cliek” test, und, to
our surprise, the receiver burst into
operation with volume that was not far
below that of normal! As the volume
control -——a double unit — which had
previously been set at the maximum po-
sition, was slowly rotated to reduce the
volume, a series of loud clicks, caused
by movement of the contact arm over
the carbon piles of the Bradleyometer,
was heard in the speaker, as if high
voltage were impressed upon the con-
trol. When the 56 tube was re-inserted,
the same weak condition resulted.

The chassis was removed from the
cabinet; a close visual inspection of the
first audio stage revealed that the lead
connecting to the grid prong of this
socket, which ran close to the plate
terminal, was shorted to the plate
prong, whose edges are very sharp.
This short placed the full plate voltage
of the audio tube upon the grid, but
because of the high resistance—.25-
megohm—volume eontrol in the grid
circuit, no appreciable drop in voltage
output was noted; but most of the sig-
nal was bypassed to ground with the
tube in. When the tube was removed,
the signal passed directly to the
primary of the push-pull input trans-
former—without the amplification of
the first audio stage. This portion of
the schematic is illustrated in Fig. 1C.

RCA Victor 11, 21
A rather frequent complaint on the

RCA Victor models 11 and 21, which
are identical except for the dial ar-
rangement, is a noticeable and annoy-
ing hum, which may often be inter-
niittent. The usual quick procedure
followed by many Service Men in locat-
ing the cause of hum-—that of removing
each tube conmencing with the detec-
tor, and working toward the output
stage, and noting the presence or de-
crease in hum occasioned by such with-
drawal, was employed. As soon as the
pentode—a 47—placed directly to the
rear of the 80 rectifier, was removed, a
severe motor-boating developed, which
could not be duplicated when the other
47 was withdrawn.

WHAT THIS DEPARTMENT
IS FOR

I is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written, in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kink that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,
at regular space rates.

The speaker leads were unsoldered
and the chassis was removed. After a
good deal of testing of condensers and
of point-to-point resistance measure-
ment, the trouble was found to lie in
the 1. megohm carbon resistor, con-
nected from terminal No. 6 (chassis)
to terminal No. 3 on the phono pickup
terminal board, which was shorted to
terminal No. 4. This resistor is encased
in black spaghetti, and the pigtail is
connected to the third terminal. Be-

cause of vibration or jars, it shifted
and shorted to terminal No. 4, produc-
ing the hum. The remedy is obvious.

When abnormal hum is encountered
on these models, all that is necessary is
to short terminal No. 8 to terminal No.
4 with a screwdriver. If the hum does
not increase and the set motor-boats
when the 47 tube behind the 80 is with-
drawn, then the carbon resistor is the
guilty member.

On these same receivers, noisy tun-
ing, motor-boating, oscillation on the
higher frequencies, and the inability to
tune to resonance has been traced to
poor condenser-gang rotor contaets.
Cleaning these contacts will clear up
the difficulty; but to prevent a recur-
rence, it is best to solder a pigtail from
the chassis to the rotor shaft.

RCA Victer 77

A stubborn case of fading was expe-
rienced with one of the RCA Vietor
model 77 receivers. It was not the
gradual decrease in volume usually as-
sociated with fading complaints, but a
sudden sharp drop in reception which
soon returned to normal, with which we
were confronted. The set had already
been serviced for the same reason on
four different occasions.

The chassis was removed and set up
for operation so that a check could be
made when the fading developed. After
some ten minutes, it occurred—which
was sooner than expected. Taking pre-
cautions so as not to disturb any part
of the set, the condenser coupling the
detector plate to the first audio was
bridged with a .1-mf. unit, but nothing
happened. The screen and cathode by-
pass condensers were next checked
without results (an open-circuited con-
dition in any of these units would cause
the fading) ; but when the first-detector
grid filter condenser, connected from
the secondary return—which is in the
A.V.C. circuit—to chassis, was shunted,
the volume came up again to normal.

(Continued on puge 49)
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Radio Service Data Sheet

MOTOVOX MODELS 10A ALL-ELECTRIC AND

(The model 10A car-radio set is a superheterodyne; the model 10E receiver is a T.R.F. set

Latest in the ear-radio line of receivers de-
veloped by Motormeter Gauge & Equipment
Corp. are the Motovox All-Electric model 10A,
and the Battery-Operated model 10E.

The model 10A 5-tube set installation in-
¢ludes the following items: chassis, remote tun-
ing control, reproducer and harness, antenna
lead-in, filter bypass condensers, suppressors
“B” unit and harness; a superheterodyne cir-
cuit is utilized.

The model 10E 5-tube receiver includes the
following equipment: chassis, remote tuning

control. reproducer and harness, antenna lead-
in, filter bypass condensers, sSuppressors; a
T.R.F. circuit is used.
Meodel 10A
Tube Cath.* SG.** Plate**
Type Volts Volts Volts
Vi 2.0 85 180
V2 2.7 85 180
V3 2.1 85 180
V4 4.5 . 50
V5 13.5 166.3 158.5

*Measured to ground: **to cathode. Readings

taken with a 1.,000-chius-per-volt meter: “no
signal” setting of set. Total drain, 31 ma.
Model 10E
Tube Cath.* 5.-G.** Plate*t 45+
Tybe Volts Volts Volts Volts
Vi 60 135 1.9
vz 59 134 3.0
V3 - 59 134 3.0
V4 35 40 63
V5 16.0 165 155

*Measured to ground ; **measured to cathode.
Use a high-resistance meter. Drain, 19 ma.

Sensitivity of models 10A and 10E, % -micro-
volt-per-meter ; power output, 2.25 w.

Since the intensify of signal strength deliv-
ered by the antennn to the receiver is directly
proportional to the height und effective length
and inversely proportional to the resistance of
the antenna. it is necessary to use every pre-
caution to obtain an effective auto-radio an-
tenna installation. Thus, only a low-cabpacity
shielded lcad-in should be wsed; also, the anten-
na should not come cluser than 3 ins. to any

-
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both instruments include AV.C.)

metal-work. A counterpoise antenna is used
in an automobile since no actual ground is
available. The height of the antenna is, there-
fore. equal to the distanee between the flat
plane of the antenna und the body of the car.
Consequently, the most efficient acrinl is one in
which the e¢apacity of lead-in and aerial
matches the antenna stuge of the receiver,
covers the largest possible area and is as far
removed as possible from the body of the car.

The following instructions pertain to the in-
stallation of the model 10A set. After mount-
ing the power supply, run the separately
shielded red lead, in the reproducer, to terminal
No. 3. Next, connect the red lead in the radio
cable to the "B 4" terminal in the supply and
the yellow lead to the ““B—"" terminal, making
certain that the shield of the calle is anchored
by the mounting clamp provided in the power
supply. Neow connect the black, yellow-tracer
iead of the tuning control along with the yel-
low lead from the power supply terminal No.
2 to the ungrounded or ‘“hot” post of the bat-
tery. Connect the black lead from terminal
No. 1 of the power supply to the grounded
battery post. Make certain that the connec-
tions (o the battery are correct. Do wot pull
forward the switch underneath the tuning con-
trot until the receiver has been plugged into
the harness, otherwise, the power unit will be
operating without a load.

Installation instructions which apply to the
model 10E receiver are as follows. Connect
the yellow lead in the “B” harness to the nega-
tive tap of the 180 V. battery (four Burgess
type 2308 batteries). Next. connect the maroon
lead to the * 445" tap, and the red lead to the

180" tap. In this line is a %-A. fuse.

The sensitivity control on the model 10E set
is located in the bottom of the receiver. After
tuning the set to a no-signal position near
1,400 ke, turn the sensitivity control right, or
clockwise, to “stop.”” then back it, counter-
clockwise, until the static level becomes very
high. This is the point of maximum sensi-
tivity, to exceed this will result in lack of
sensitivity and A.V.C. It is recommended that
this contrel be set just below maximum sensi-

250
MM F

250 Mur

I0E BATTERY-OPERATED

incorporating a manual sensitivity control;

Due to the eurrent interest in Automotive
radio installations the following information
concerning car antennas is furnished through
courtesy of Motometer Gauge & Equipment Co.
Although most of the late car models are
equipped at the factory with an aerial of some
type, earlier cars will usually require the serv-
ices of a technician acquainted both with the
technidue of handling car upholstery and the
demands of good antenna design.

Tt is recommended that No. 14 or No. 16
mesh copher or Ralvanized screen be used. Do
not forget to clear the dome-light by 3 ins. In
fastening the lead-in to the screen, a No. 18
insulated wire should he used and if the aerial
is copper screen it should be soldered around
two adjncent sides so that a good electrical
connection is assured. The sereen should then
be securely tacked at all points possible, mak-
ing eertain that it is not grounded to any
metal part of the top. Conceal the lead-in and
repPlace the top, soldering the end of the No.
18 wire to the short shielded lead-in which is
provided with most sets, making sure to in-
sulate the soldered joint well; ground the shield
to some part of the metal body. Keebh the un-
shielded portion of the lead-in. that is, the No.
18 rubber covered wire. as short as possible so
that the shielded lead-in actually enters, if pos-
sible, the metal corner post, eliminating the
possibility of spark pick-up by the unshielded
lead.

Top construction may be divided into the fol-
lowing Bencral classifications:

Open and Convertible. Loosen the top slightly
preliminary to putting it back and weave a No.
18 insulated wire around the border between
the top and the flap. giving in all a total
length of about 60 ft. of wire. Then bring
down the lead-in in the manner described
above, and re-tighten the top,

Screen Wire Tops. Clip a 3 in. border
around the top. Lace the ecenter sereen to the
edes, using raw-hide.

Standard Fabric Tops. This type of top will
be found most frequently. Use a wire screen, as
deseribed, removing it 3 ins. from all metals.
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GENERAL ELECTRIC K-40A, PILOT B-2 AND EMERSON 20A AND 25A A.C.-D.C. SETS

Gereral Electric Model K-40A Pilot Model B-2 Emerson Models 20A and 25A
C.-G “-(- Plate Plate ,j,"he (‘:;’”" S"G: 5'““' Plate Tube Cath, 8.-G. Plate
Tube s Volis An Type olts Volts olts Ma. Type Volts Volts Volts
Type D.C. AC. AC DC AC.DC. AC DC. V1 4.0 58 99 0.8 Vi ® 10.5
Vi 2.5 1.5 100 50 200 100 8.0 5.0 V2 1.5-30 44 99 4.0 Ve 25 110 110
V2 5.0 3.0 9 45 100¢ 50f 0.2 0.l v3 2.5 41 41 0.2 VS ’
V3 18.0 9.0 180 % 17¢ W 4.0 70 ; 3 5 10.5 110 110
] V4 110 99 9 25.0
V4 15 30.0 20.0 B " R ; o
The control- and suppressor-grid voltage for Only an indication possible. Readings
*Impossible to measure on ordinary volt-  all tubes is zero. will change materially regaridless of type eof
meter; on 25 cycles the voltages will be This superheterodyne receiver incorporates power supply. Volume contrel full on, tun-
lower than those on 60 cycles. Voltares are several interesting desizn features. One of ing control set for 550 ke.. and the antenna
measured to cathode. These firures are for the half-wave sections of V5 is used to sup- outside of set. Use a meter of 1,000-ohms-
set adjusted to maximum volume: line po- ply direet current te the field coil of the per-volt type.
tential, 1156 V., 60 eycles A.C,, or D.C. dynamie reproducer; the other seetion de- Excessive heat may injure the set: do not
Note the use of a voltage doubling con- livers the high voltage required by the tube place it en a radiator or against a wall.
nection of rectifier V4; on A.C. the power circuits. To reduce the hum level of the The models 20A and 25A vary only in the
cutput is greatly increased. Undistorted set a hum-bucking coil is incorporated in the cabinet desizn. Reuardless of the length of
power output on A.C, 0.55-W.; on D.C, dynamie reproducer. Resistor R2 is part of antenna used, do not leave any of the an-
0.15-W. Power consumption, 50 W. at the power cord. tenna wire curled inside the set as this may
115 V., A.C. Since the frequeney range is It is not necessary to adjust a circuit- cause circuit oscillation. To operate the set
540 to 1,710 ke., it is possible to receive changing switch when changing from one on a 220 V. line use a limiting resistor in
police broadeasts on wavelengths below 200 current supply to the other; tube V5 is in the line. On 32 V. systems use three 45
meters. the cireuit at all times. V. “B” batteries, a 32 V. limiting resistor.
Check power line characteristics and the po- The rated sensitivity of the model B-2 and a separate attachment plug; the regular
sition of Sw, 2 Lefore connecting the set to the  receiver is 100 microvolts-per-meter: the  power cord is not used. For 6 V. operation
power line: disconnect the set before touching power output is 0.9-W. On A.C. or D.C. the only the three "B batteries. and an adapter
the chassis. I'ne power consumption is 0.4-A. cable and plug are required.
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AN

IMPROVED POWER CRYSTAL SET

For the crystal enthusiast the author offers a simple ""breadboard" set having the follow-
ing features: Only two "B" leads for all "B" and "C" voltages, regeneration, phono-
graph pickup connections, broadcast and police-wave reception, loudspeaker operation,

FRANCIS R. HARRIS

and single-dial tuning.

AST month we described in this de-
partment, a “power crystal set”
utilizing a erystal feeding a
screen-grid tube which, in turn,

fed a tvpe 31 triode. Those of you who
built this set probably found that it
would bring in powerful locals on the
speaker and quite a bit of DX on the
headphones (after the locals had signed
off), with the remarkable tone quality
one usually associates with the crystal
detector. But you found, also, that
the set was rather broad in tuning,
and that it required quite a powerful

B

'/"B-HBSV"

station to obtain really good loud-
speaker reception; alse, in time, it will
be found that, due to the taps on the
“B” battery putting an uneven drain
upon its various sections, the “B” bat-
tery will wear out unevenly, and some
sections will require replacing long be-
fore others.

It is not our intention to apologize
for these faults, they were unavoidable
if we were to keep the design simple
so that the beginner would have no
ditliculty in assembling the set; in fact,
this design in the past has been con-

g
2 VOLTS

MAGNETIC
REPRODUCER

Fig. A
‘Breadboard view'' of the breadboard receiver deswcribed in this article.
ANT. L1 CRYSTaL OETECTOR,D SCREEN- PENTODE POWER SUPPLY
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Fig. |
Schematic circuit of the set. See Fig. A for the placement of the parts.
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sidered “standard”—that’s why “B”
batteries have an intermediate tap at
22.5 V., and “C"” batteries at 1.5 and 3
V. However, a few simple changes in
the circuit will eliminate all the above
difficulties and give a set that will de-
liver the utmost in results with the
combination of a crystal and two
tubes. These changes will be incor-
porated in the same layout as the orig-
inal job so that those who have built
the breadboard set deseribed last
month will be able to rebuild it, with
the minimum of trouble, into the im-
proved model.

Requirements

Taking the faults in the order men-
tioned, let us see what we can do ahbout
them. First, there is broad tuning.
There ave several ways of correcting
this fault: We could, of course, add
tuned stages, but this would lead us
entirely away from our simple eireuit
and hence is automatically ruled out;
we could add tuned stages without am-
plification, which would lead us into
band-selectors and severe loss of sig-
nal strength, all very well in multi-
tube circuits where we have power to
spare, but again out of the question in
our simple circuit; or we can go back
to the old stand-by of regeneration—
the process of taking some of the en-
ergy from the plate circuit of a tube
and feeding it back into the grid cir-
cuit of the same tube—which results
in a tremendous increase of selectivity,
or sharpness of tuning, and at the
same time increases the signal strength.

Now, for the second point, lack of
power. There is only one feasible way
to overcome this: Use tubes with
greater amplification. For our first
stage, we must continue to use the
type 32 tube since there is no tube
avatlable at the present time in the
two volt line with a greater mu, or
amplification factor. But, for our out-
put stage, we can use a much better
tube, the type 33, which has a mu of
70, against 3.8 for the type 31, and a
power output of 700 milliwatts, against
185. Of course, the tube requires
somewhat more plate current, but its
efficiency in this regard is much great-

(Continued on page 47)
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READERS DEPARTMENT

A department in which the reader may convey his thoughts to other readers. Included

in this department are letters, kinks, short cuts, and experiments.

Send in your ideas.

A "SPEED" POWER PACK CHECKER

Editor, RAp10-CRAFT:

I have a rather large radio service
clientele and complete meter equipment,
but still 1 find that the little device il-
lustrated pictorially in Fig. A and by
diagram in Fig. 1 is about the handiest
thing in my bag of tricks for quickly
locating trouble in power packs.

(The general idea involved is that
of the “Speed Tester” described in the
November, 1931, issue of RADIO-CRAFT,

Fig. A

Photograph of the "spe’e.d;' power pack checker,

:;= f, iTr| ] %
r.: B -;}L.’ _I'?-_-- nl
1 L et

in the article, “A Speed Tester for
Radio Service,” by R. Douglas Clerk.
However, Mr. Cover’s idea of using an
inexpensive lamp as the indicating de-
vice is novel. Further, he advises that
the entire device was developed by him
without knowledge of any previous
work in this direction.—Technicul
Editor,)

To use the device, insert the regular
rectifier tube in the socket, place a 6
V. lamp (a regular 6 V. dial light is
ideal for this) in the miniature socket,
and insert the device in the regular
rectifier socket of the radio set, as
shown at 1B. Tuirn on the receiver and
observe the brilliancy of the 6 V. lamp.
If the set is working properly, the lamp
will barely light. This is assuming
use of an average receiver; if an un-
usually large set is used, the lamp will
be brighter. If it lights at more than
half brillancy, it shows an overload on
the rectifier tube which can usually be
traced to one of the bypass condensers.
In case of a severe overload, such as is
usually caused by one of the filter con-
densers shorting, the lamp will, in all
probability, burn out. If the rectifier
tube has no load, the lamp will, of
course, not light at all. In using the
method outlined abhove, no meters are
endangered by measuring current which
may be excessive.

If the current is found to be under
the limit which the rectifier tube can
handle, the 6 V. lamp may be discon-
neeted, and the leads which are in
parallel with the 6 V. lamp connected to
a suitable (0-150 ma.) milliammeter.
After noting the current, all the tubes
may be given a qualitative test by re-
moving each of them, one at a time, and
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Fig. B
The real-estate office radio shop of Mr. George Smith of Los Angeles, Calif.
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noting the difference as measured on
the milliammeter.

Of course, if the trouhle is found
to be caused by a shorted condenser or
an open circuit, it is necessary to re-
move the chassis for repair. Here,
again, this little device proves its
worth. If the trouble is due to a
shorted filter condenser—or some other
short—which overloads the rectifier
tube, the trouble may be located easily
by using the following procedure.

Remove the chassis and connect the
speaker in the regular manner. Con-
nect the two leads from the device to
a 250 V., 50 W. clear lamp. This lamp
requires approximately 250 ma. to light
it at 250 V., so that there is little
danger of burning it out. Turn on the
set. The 250 V. lamp will burn at
about one-half brilliancy in case of a
direct short, and at increasing brilli-
ancy, depending upon the severity of
the short. Do not leave the set turned
on more than a few seconds at a time,
under these conditions, as all the power
is going through the rectifier tube and
associated equipment and may cause
damage if left on too long. The pro-
cedure recommended is to disconnect
some suspected part and turn on the
receiver. If there is no change in the
brillianey of the lamp, this particular
part may be considered as normal.
Each suspected part is checked in this
manner until the short or other trouble
is discovered.

C. WiLL1aM COVER,
1618 Hoge Awve., Zanesville, Qhio.

(Continued on page 43)
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THE DX LISTENER'S FORUM

This department is devoted exclusively to the DX radio listener of the broadcast band.

In this

department are letters from those listeners who achieve unusual results in long-distant reception.

We invite all readers of this magazine to forward their list to us for publication.

lists will be published.

Only the best

TOPPING, EH, WHAT?

If you Atlantic scaboard residents cam’t “wet
California on the loudspeaker,” you better chase
right on across ""the pond” and listen-in to the
reception of which your English cousins may well
boast! As proef, we submit to the DX-fan read-
ers of Rapio-CrarT the following two letters, by
Messrs. ‘"Chestnut’® and R. T. Coales. respectively,
reprinted from the April 21, 1933 issue of that
well-known English publication, WorLbp-Rabio.

To the Editor of WORLD-RADIO:

In reply to Mr. Rhodes. may I submit a pos-
sible non-technical explanation?

I have a similar receiver and no 'phones. I
tried for America early in February and got
little between 12 and 1 A. M. About February 9
I tried in the early morning and received twenty-
six stations, and on February 12, between 2:30
and T A. M., I received fifty-four, including
KvX. Hollywood.

I naturally decided that conditions were better
after, say, 2 A. M.. but a fortnight later little
could be heard, and on one oceasion six stations
at R7-8 at 3 A. M. faded quite suddealy to
nothing at all about 4 A. M. Little has been
heard since the middle of March.

The fact that conditions are extremely critical
ig further evidenced by the faet that, althourh
over sixty stations have been heard, and fifty-
two identified in twelve attempts,
the twenty or so heard on a fair

Miami Beach. 2: WLW, Cincinnati. 2. Also
(once only) : WIAX, Jacksonville: WLAC. Nash-
ville; WISV, Alexandria: XEAW, Reynosa.

WCAU has been the most consistent station
and has been heard on every oceasion that the
Atlantic has been “bridged.” So well was this
transmitter coming over on February 12, that
when I retired at 4 A. M. it was easily picked
up on an ordinary little one-valver, whieh I have
in my bedroom. The strength was R35, and it
was 100 per cent intelligible on speech—a severe
test. The set used is a 6-valve superhet. (S.G.,
Osc., S.G.. D., 2 L.F.); 'phones were worn, but
most of the above stations have provided fair
L.S. reception. R. T. COALES,

Southsea, Hants,
April 11, 1933.

OK, AMERICA!

Editor, Ranio-CRAFT:

While looking over my past issues of your
wonderful maga:ine. I ran across your ‘“‘want
ad" for DX records.

[ got my “Midwest 16™ about the 12th of De
cember, but until about January 25. [ did no
DX-ing on the broadcast band, confining my
efforts to the short waves almost entirely.

very much to hear from your readers about
aerials and ground.

[ use the Radex and Newark Evening Newa
to et unheard stations.

All my best catches [ report to the station
heard and request verifieations. On all foreizn
countries enclose a reply coupon.

I have raised 83 frequencies at noon about

Christmas time.
RS M ALLAN E. KNAIN,

Northweod, N. Dak.

"DX AS IS DX"

Fditor, RADIO-CRAFT :

I will give you a little of my experiences re.
reception.

One afterncon in January last, on 23 meters,
heard calling Tokio, then through this station
came a voice which [ would have wagered was
Floyd Gibbons, having heard him the winter be-
fore. through the N.B.C. It was him all right,
relating his experiences in the battle area: he
must have been speaking from Mukden.

In the same month from RW15. Khabarovsk,
70.65 meters. heard the most perfect English, “as
she is spoke.” It was a lady. and believe it or
not, she was talking of the five year plan and
the “profligate idle rich.” Those were her

words: and, oh. a lot more which
made me think that that country

night are never all the same. KDKA
has been received only twice at R3:
even WTIC only three times. but
then at R8-8! WFAA, WCCO,
WHO, KOA, and WEEI have not
been heard. nor has any Chicago
station. vet WJIJO has been heard
from just bevond Chlcago. Once.
when fifteen stations were heard,
they included a 100-watt (on 1.210
ke.) station. loud enourh to recof-
nize dance tunes. alse coming from
WNAC, and again WHK. Cleveland
(1 kw.)., and WDRC, Hartiord
{0.5-kw.}, have been fair signals
when neither WTAM, Cleveland. nor
WTIC, Hartford, both 50 kw. sta
tions. was even audible.

Altogether, it seems quite possible
that little should be heard. even
after several attempts, purely by
coincidence.

Finally, can any of your readers
identify American stations on 236
and 238 meters. and Spanish-speak-
ing stations on 274 and 234, all of
which have been heard at least twice?

CHESTNUT. Sudbury, Wembley.
April 7. 1933,

It is unlikely that much more will be heard of
the trans-Atlantic stations until the autumn, and
it would be interesting if correspondents from
different parts of the British Isles would send
you their complete logs for last winter. This
should give an idea as to how locality affects
the reception of certain stations. At this house.
for instance, it has been impossible to log KDKA
or any of the Chicago stations. My list of sta-
tions identified is as under. the figures glving
the number of different nights on which each
station was heard:

WCAU, Philadelphia, 41: WBZ. Boston. 28:
wJZ, Bound Brook, 26; WABC. New York, 24;
wWPG, Atlantic City, 20; WTIC. Hartford, 19:
WGY. Schenectady, 16; LR6, Buenos Aires. 16:
LR3. Buenos Aires, 15: LR4, Buenos Aires, 10;
WEAF., New York., 12; WAAB. Boston. 11:
WNAC. Boston. 10: WOR, Newark, 9: WTAM,
Cleveland, 9: WRVA, Richmond. 6: WKAQ,
San Juan., 6; WOAI San Antonio. 5;: WWL,
New Orleans, 4; WOWO, Fort Wayne, 4:
KMOX, St. Louis, 3; WAPIL Birmingham. 3:
WLWL, New York City, 3: CKAK, 2: WBT.
Charlotte, 2; WCCO, Minneapolis, 2: WIOD,
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In our issue of November, 1932, we asked our readers to
contribute letters giving the results of their DX experiments,
This department is to further efforts in this direction.

There has been an increasing interest of late in long dis-
tance reception, particularly in the broadcast field, and there
seems to be a race at the present time between owners of
broadcast sets and short wave sets to outdo each other in
DX performance.

Many people probably do not realize that thousands of
broadcast listeners are making records almost daily, and even
broadcast reception from Australian stations received in the
United States is not impossible today.

In this department, we will publish monthly letters from
DX listeners relating to their experiences.

We shall try to publish as many of the letters as we can;
but it may be impossible to publish all of them.

We would be glad to have your comment on this new
department.

e e e S S ———— -]

But. since January 25 to April 8, I have
Josed 391 stations of which 30 are in Canada:

are in Diritish Columbia. and includes 1 of
25 watta. 1 of 50 watts, 4 of 100. and 1 of 500
watts. I have heard 11 Cubans. and 11 Mexieans
of 50 watts and up. [ also have recorded 8 in
Australin. 1 in New Zealand, 1 in Venczuela,
S. A, and 1 in Honolulu?!

Of those in Australia. the two weakest came
in best. 4BH, 200 watts and 4BC, 600 watts,
both in Brisbane.

2YA in Wellington. N. Z., is the casiest to wet
and the most consistent perfermer from the
‘“under side.”” 1 get them every night, or morn-
in® rather. between approximately three A. M,
to 4:30 or so, if the station isn't too bad.

I've had 500 watters from both coasts, Canada,
and Mexico.

I must say that 100 watters and 50 watters on
the east coast come in lots better than the west
coasters. of the same power. On the morning
of April 2, WIEJ. Hagerstown. Md., 1.210 ke.
completely blocked out ull other stations on that
frequency.

I would like very much to say that I have a
very peor antenna, as | put it up when it was
—18° and I wanted to get through. 1 would like

RADIO-CRAFT

will have to be reckoned with sooner

or later. By the way, I had RWI15
all last winter and that was the only
time I heard the English language
spoken. On 25.20 meters FYA, 103
Rue de Grenellee Paris. the last
month or 8ix weeks is coming in

fine. but. here’'s the bugbear, and

I am sure most DX-ers will feel the

same. As there is absolutely ne
sense in a code station sending the
letter V, 26 times, then his call once,
it got so monotonously rewular (he
kept it up for ten minutes, that [
know of)}, I quit and tuned in
G58SW, where T found pretty much
the same situation; both these code
stations are owned by RCA at
Bolinas, Calif. VK2ME, Sydney. 31
meters, up to July 3 last. used to
come in between 10 and 12 P. M.
every Saturday very fine—sinece then
he changed to nine to eleven P. M.:
up to 10 o’clock it is poor but after
that he is ok, signing off with that
eerie sound of the laughing jackass,
severai persons having heard it over
my phone.

On the 25 meter band, code smothers FYA,
G5SW. 12RO and VE9JR. The 31 and 49 meter
bands are ok. There is an amateur in Auvburn,
Mich., W3JR, who must have power to burn
comes in here around three P. M. with a bang.
Just what i3 DX these days?

My idea is, to be able to listen in without hav-
ing to stay out of bed. for that is the only way
a B.C.L. can' reach out—or is it? Take these
itations in the order as received here: KDKA,
W2XAF, WIXAZ. W3XAl. (am only quoting
these four. as a child could tune them in any
day)—so much wallop behind them that the
control has to be cut down considerably. Any
time between one and nine P. M, People listen-
ing won't believe it wntil the eall is announced.
Jas. HEbLEY,
1er 23-W..

North Vancouver,
B. C.. Canada.

HERE YA BE, CHARLIE!

Editor. Rapio-CPaFT:
For the DX-ing fool from Long Island: if you
will listen-in between six and seven P, M. any
(Continued on page 52)
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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, magatines, etc., cannot be sent C. 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.
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COPPER-OXIDE DETECTOR—
ADAPTER FOR TYPE 80 TUBES

(200) Mr. Lester Grey, Chetek, Wis.

(Q.) Is it possible to use a copper-oxide rec-
tifier as a radio detector? These rectifiers are
used in conjunction with D.C. meter movements
t0 make an A.C. meter.

(A.) Meter-type copper-oxide rectifiers are
not suitable for use in detecting the minute cur-
rents used in radio broudcast reception. since the
efficiency of such reectifiers in this service would
only be a very small fraction of one percent,
due to the very pgreat bypass, or condenser ac-
tion which the large, parallel surfaces present.

However, by following special design, it is
possible to produce a ‘‘radio” detector of good
efficieney. Such a device, known as the Westec-
tor, is commercially available in England. A
technical deseription of the design character-
istics of copper-oxide rectifiers for use in radio
receivers appears in the October,

o e

A refinement of this idea is now available
as a commercial unit. the Shure model 99
Radio-Modulator ; the schemalic eircuit is shown
in Fig. Q.201B. This instrument is designed
to make any radio set part of a ‘I system.
(This radio-madlulator and an A.C.-D.C. ultra-
midget receiver would muke a good portable
combination for public address work of lirht-
duty type, such as addressing show-window
crowds, ete.--a combination which could be op-
erated on A.C., D.C.. or batteries. by using a
battery-operatf radio-modulater with self-con-
tained power supply.)

This highly-perfected circuit is essentially that
of a Hurtley oseillator with Heising modulation.
To prevent radiation, particularly where the an-
tenna system is multiplexed for the operation
of several radio broadeast receivers, the an-
tenna connection is removed from its connec-
tion post on the set. only one lead being connect-
ed to the set antenna post. (The shielded an-

shop power is A.C., and the set to be tested
is designed for D.C.?7

{A. 1) That's an easy one: the hard part is to
work it the other way 'round—to test, for in-
stance, an A.C. phono-radic combination in a
shop equipped only with a D.C. power system.

To solve the first problem, use either a motor-
generater, or some form of converter. Practi-
e:l converters are of two types, the rotary and
the vibrator.

To obtain an A.C. supply in a D.C. district
for testing A.C. equipment is no® quite so easy;
the success of the attempt is partially dependent
upon the demands of the A.C. equipment
Thus, it is a fairly simple matter to test a radio
receiver desined to operate on a 60 cycle sup-
ply, through the use of a motor-generator, or
some form of “inverter’”: but, to obtain ex-
actly. and continuously, the A.C. supply required
for good operation of a phonoxraph unit will
require the careful selection of a motor-gener-

ator unit.
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A schematic eircuit, recommended
by AMATEUR WIRELESS, for the
use of the Westector as a diode-type
rectifier, is shown at A in Fig.
Q 200: a circuit, for the domestic
design, full-wave type, recommended
in the Proe., 1.LR.E., is shown at B.
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CLASS B TRANSFORMERS
8 IN CLASS A*

(203) Mr. J. Gregorka, Little
~g--| Falls, N. Y.
(Q. 1) Please advise whether class

D B, A. F. transfiormers can be used
x in a class A prime eircuit.
RELAY {A. 1) Class B, AF. transformers
T may be used in class A prime cir~
cuifs.

(Q. 2) Has any real, simple ma-
terial on clags B amplification been
published in Rapio-Ciearr? If so,
when and what information as
contained in the article?

i
BaTTERY

stoek, Va.

(Q. 1) What is the difference be-
tween the Philco model 6 automo-
tive radio receiver, and the model 6F?

(A. 1) The former uses a d¥namotor type
of "B supply. as illustrated and deseribed in
the June, 1933 issue of RADO-Cra¥T, the
latter uses a vibrator-type *B" unit, the circuit
of which appears in Fig. Q.201A.

(Q. 2) Is it pessible conneet a microphone
directly to the antenna and ground posts of a
radio set, talk into the mike, and have the
sound come out of the loudspeaker? If not,
please explain.

(A. 2) Since R.F. transformers act as a
ghort circuit across the microphone matching
transformer, this circuit is not practical. How-
ever, by connecting the microphone so as to
modulate the output of a tube oscillutor, the
output of which feeds into the antenna and
ground posts of the set, good rexults may be
obtained. In fact, this arrangement is sub-
stantially a variation of the modern, A.F. mod-
ulated R.F. service oseillator.

Fig. Q. 201A. Schematic circuit of the model 6F "“B"' unit.

of full-wave rectification.

tenna and ground lead cable furnished with this
radio-modulator is 50 ft. long.)

The main advantage of this system is that
there becomes available, not only the wxain of
the AF. system of the radio set, but also, the
gain of all the R.F. stawes. (Of course, in
superheterodyne receivers, the gain in the LF.
cireuit is also obtained.)

SOURCES OF D.C. AND A.C.
POWER

(202) Mr. Wilbert L. Misner, Vintondale, a.
(Q. 1) There nre times when it is necessary
to take a radio set to the shop in order to re-
pair it most elliciently. Now. this is all right
when a fellow has A.C. in his shoh and brings
in an A.C. set. but, what is he to do when his

Note the use

(A. 2) One of the first articles to
appear in this magazine on class B
amplifiers appeared in the July,
1932, issue of RADIO-CRAFT in an article by Me-
Murdo Silver entitled, ‘““Pentode, Class B, or
Triode Audio Systems—Which?' This article
treated in detail the advantages to be gained by
the use of these three methods of amplification.
Statistics were given to show the relative sensi-

tivities of the methods when distortion is con-

sidered.

The interesting coneclusion drawn by Mr. Sil-
ver is the fact that by using a new proportion
of voltagfes applied to an outbut tube, a type of
amplification akin to eclass A prime may be
secured that gives larZe gain with small signals.
Now, it should be remembered that in the mod-
ern ¢lass A prime systems, such as used by
Zenith, the grid eurrent is excessive, 80 that elass
B input units must he used if distortion iz to
be avoided.

(Continued on page 40)
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Fig. Q. 200, above: Diagramatic illustration of the
manner in which a copper-oxide rectifier may be
used as a detector in a radio receiver.

Fig. Q. 2018, left: Shure mode! 99 radio modulator.
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SERVICING AUTOMOTIVE
RADIO SETS

(204} Mr. H. J. Overcamp, Paterson, N. J,

(Q. 1) Are there any data available on the
servicing of auto-radio sets? | know that much
material has appeared in past issues of this
magazine, but is there some sort of compendi-
um?

{A.1) "Automobile Radio and Servicing,” by
Louis Martin, is, as the sub-title of this 64-
page book published by Gernsback I'ublications,
Inc., states, A complete treatise on the sub-
jeet covering all phases from installing te serv
icing and maintenance.” However, several car
radio set manufacturers are now offering recom-
mendations which, although they are intended
for the specific use of technicians who may be
called upon to install their particular receiver
models, are directly applicable to equipment of
different manufacture. Consequently, the writ.
er has compiled some of the more interesting of
this useful data, and presents the information
with due credit to the individual source.

Thousands and thousands of *A.C.-D.C."” sets
have been sold. many of them with the recom-
mendation that, through the use of an adapter
they could be installed in automoliles and ober-
ated directly from a set of “"B™ batteries or a
“B" eliminator, ahd the car A" hattery, and
others without any such additional sales in.
centive. Into the first class falls the Sentinel
model 561 receiver described ad illusrated in
this issue. The manner of conveniently install-
ing this ultra-midget set is illustrated in Fig. 1.
Additional data is given below.

The receiver may be mounted in any conveni-
ent place in the automobile such as: (a) the
robe rail in back of the front sest: (b) between
the dashboard and windshield frame, or (e¢) on
the underside of the dashboard head. It is well
to remember that the further the set is from
the motor the less the ignition noise is likely
to be. The receiver should be so mounted that
it does not strike the body through bouncing or
road jars as the cabinet may be damaged if the
set is permitted to swing freely. The mount-
ing brackets. shown at BB, have lugs on both
ends which shoull be hooked between the wind-
shield frame or robe rail or wherever the set is
to be mounted, and the bottom lug hooked to
some part of the body or body hults and the
slack in the straps taken up by adjusting the
adjusting-buckle se that the set is held rigidly
in position. The four studs provided should be
screwed into the four threaded holes in the
back of the chassis. Each of the strap mount-
ing brackets has two holes into which the stud
shoukl be inserted and by pulling upward on the
straps the stud will be locked into position.
Pushing the strap downward will unlock the
studs and permit removal of the brackets.

It is very important that a good aerial system
be used with these diminutive sets as a small or
ineffective aerial will result in poor reception.
A simble aerial installation that will give good
results can be had by using about 50 ft. of
stranded, insulated wire and running the wire
under the car, back and forth between the two
running boards, using care not to stretch the
wire too tightly us the bouncing of the car will
bLreak the wire. An aerial in the top of the
ear and insulated from the body will in most
instanees be an excellent one. Many of the
latest model automobiles are factory equipped
with this type aerial. A strap-type or plate-
type antenna mounted beneath the automobile
will generally be effective. The closer to the
ground this type of aeriul is permitted to ex-
tend the greater its efficiency.

Interference can be minimized to a point where
radio reception is not materially impaired but
do not expect to absolutely eliminate every noise.
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or interference from spark plugs, coils and gen-
erator. The location of the aerial will greatly
cffect the amount of moter iuterferenee picked
up. The further away from the motor the aerial
is located the less the ignition neoise will be.
If after correct installation of noise suppression
accessories, ignition interference is encountered,
the following may be of henefit. If the motor
interference comes in together with a rather
loud station program, insutficient grounding of
the motor may be the cause. Bonding the mo-
tor to the chassis at several places and shielding
the ignition lead from the high-tension coil to
the ignition switch may help. A faulty ignition
coil and dirty or corroded terminals in the dis-
tributor will cause noise. A condenser con-
nected between the hot side of the ammeter and
ear chassis will in some cases help in reducing
the iwnition interferenee. Ignition noises should
be distinguished from that of other types of
interference. Ignition noises will only be heard
whet the motor i3 running. Noises that are
apparent only when the car is in motion may be
caused hy locse connections in headlizhts, dome
lights, or “A" battery or "B eliminator, or
nearby electrical interference such as power lines,
strect ears, ete. As the “‘peewee’” receiver does
not have automatic volume control. more or
less fading of the signal will be noticed when
the car is in motion, particularly in cities. due
to the continusal changes of the signal strength
caused by shielding from street cars, street car
lines, telephone and telegrabh lines, steel bridees.
trees, geolowical formations, etc., or when passing
under bridtes and viaducts. This lack of A.V.C.
is a thought to bear in mind when installing
the receiver chassis, since placing it in a posi-
tion conveniently reached by the person who
most frequently uses the car, the driver, renders
it a simple matter to compensate for major
changes in volume by a simble twist of the
manual volume control.

While it is possible to use "R’ latteries in-
stead of a "B eliminator, it is not recommended
that these be uscd as the life of the "B" battery
will be very limited. IHowever, if “B" bat-
teries are used, it is recommended that only 90
volts of battery he connected to the receiver. (In
this nstance it may be well to note that speeni.
heavy-duty ““B" batteries, especially designed for
use in cars., are now available. One manufac-
turer's product is illustrated and deseribed in
this issue. Author.) A further consideration of
which the Service Man should take particular
note i3 that neither the DB’ batteries or the
set should be placed in a position where the
heat of the motor (or, when used in the win-
ter. the ear heater) ecan affeet these components ;
the former would have short life due to the in;
creas¢d corrosive etfect of the acid and the
evaporation of moisture, and the Iatter would
tend to hreak down due to faults developing in
the electrolytic and paper condensers. and the
reproducer.

If 4 “B" eliminator is used, it should bhe de-
signed to deliver 125 volts at (for the Sentinel
set) 60 ma. The eliminateor should ineclude o
relay: a separate hot A" lead should he run
direct from the A" battery to the hot "A’ lead
of the eliminator and a second. separate lead
from the hot “A" lead to the receiver. If. in
stead. a single common ‘A" lead is used for both
the ‘B eliminator and set, there is a possibility
of noise interference from the eliminator, due to
coupling in the lead.

For those universal-current sets not equipped
with G-volt adapters. and which therefore fall
into the second class, G-to-110 volt converter
will be required.

At A in Fig. 2 is shown the method of mount-
ing the Pierce Airo DeWald auto-radio remote
control unit with respect to the receiver. for best
operation of the contrnl: the procedure is ap-
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plicable to most sets incorporating a mechanical
control cable,

The receiver should be mounted on the rear
dash under the cowl, preferably on the right-
hand side. Using the template furnished. drill
four holes into the rear dash for the receiver
mounting. Insert four belts for the housims
and, with the ail of spacers (if required), at-
tach the receiver to this panel. Prior to mount-
ing the remote contrul to the steering bost, re-
move the serews from the face of the housing
and loosen the hexagonal nut on the key switch.
permitting the housin® to slip off. Slip the
drive cable sheath back over the cable, permit
ting the cable to enter the drive shaft. Tighten
the two set screws on the drive shaft coupling
only. Now, insert the cahle sheath into the
coupling on the rear frame, tighten the set
screw and replace the housing.

Next, insert each hulf of the clamp through
slots on the left side of the housing, at the
same time placing these in Position around the
steering column. Fasten the clamps by means
of a screw, lockwasher and nut, and adjust the
drive to the desired position. Turn the coupling.
located between the receiver housing and U™
bracket on the left side of the set, clockwise
as far as possible; niso, set the dial on the
remote control at 100,

Then, insert the drive cable and sheath throush
the bracket-bearing on the receiver housing. The
drive eable which extends beyond the sheath
should enter the coupling and be locked in posi-
tion by the set screws. Care must be taken when
nssembling not to change the setting of the re.
mote control or the tuning condenser. Finally,
insert the 5-prong pluir, extending from the re-
mote control cable, into the socket on the left-
hand side of the housing. The yellow lead is
connected to the hot A" battery terminal: the
black lead is connected to any, low-resistance.
grounded part of the chassis or, preferably, di-
rectly to the grounded terminal of the car hat-
tery.

At B in Fig. 2 is illustrated a new automo-
tive-radio tool. After deciding on the lecation
of the ‘'B" supply and radio chassis container
cans, for the ["ord-Majestic model 114 receiver.
it is necessary to cut a hole 6 1732x99/32 in.
long, with a 11/16-in. radius at each corner.
To make these cutouts, drill a hole in each
corner of e¢ach layout and cut out the center.
A chisel sharpened as shown at B has been
founidl to be very efTective in making these cut-
out in ears having a metal floor. This chisel
should be approximately 1/16-in. thick at the
cutting edge and should be sharpened as indi
cuted, By following the layout exactly, the re-
sultant hole will be alightly larger than the
layout. (This makes a better job than does the
usual cold-chisel and hammer procedure.) This
is desirable. as il permits an easy installation of
the containers. If the floor of the car is con-
structed of wood. the cutouts are easily effected
by using a keyhole saw.

A "B hattery container is furnished with the
Franklin maodel 200 receiver. In mounting this
can, be sure tht you check underneath the floor-
lioards to sce that there are no brake-rods.
mulfllers. storage batteries or other parts of the
car located directly below the space in the floor
boards. The correct method for locating the
position for the container is to hold it against
the floorboards from underneath the car. drilling
four small holes up through the floorboards at
the four corners of the box. to serve as exact
cutiing ®uides. In some cases it will be neces-
sary to fasten hiraces underneath the floorboards,
at the edge of the can, to strengthen the floor
of the ear. due to the fuct that sometimes the
location for the hattery container necessitates
cutting through the whole width of one flour board.
Securely wedae or shim the batteries into place.
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WORLD-FAMOUS COYNE TRAINING IN

- ELECTRICITY

Y NOT The Ordinary

Correspondence
Course
The 1,000 page COYNE

Standard Reference Set, with
its more than 1500 illustra-
tions, is NOQT the usual cor-
respondence course. It is so
arranged that, instead of get-
ting one or two lessons a
month from which to answer a
few simple questions, you get
the whele complete volume at
once, so that you can refer to
advanced sections and different
branches of electrical work at
will, going ahead as fast or
slow as you please. And the
book itself is always valuable
for constant reference and re-
view.

No Previous Experi-
ence Needed To
Succeed

Advanced education or pre-
vious experience is not needed
to make a success of COYNE

Electrical Training. Every
thing is given in simple, easily
understood language, illus-

trated thoroughly by photo-
graphs and diagrams. If you
ean read and understand simple
English you can learn all about
the operation, care, service,
repair, ete, of practical elec-
trical equipment from this
great book.

Immediate Profits
From This Book!

You will find it possible to
learn to do real electrical jobs
almost immediately upon re-
ceiving your COYNE Standard
Reference Set book. There are
many excellent opportunities to
earn good money from spare
time electrical work right in
your own neighhorhood while
you are studying. This is not
idle talk—but the actual expe-
rience of others no brighter or
more able than you. If you
have pep and initiative, you
ought to be able to make this
set pay for itself many times.

RADIO-CRAFT for

JuLy,

Available For

HOME STUDY

The practical, simple, easily understood instruction material that has made
COYNE famous for 34 years is NOW—for the first time in history—available for
YOU to study AT HOME'! Never before has this instruction material been avail-
able for any but regularly enrolled resident students and graduates of COYNE.
But now, compiled by the entire COYNE staff assisted by many of the world’s
outstanding electrical firms, this rich store of electrical knowledge is available for

you in convenient book form—to study at home.

FREE CONSULTATION SERVICE INCLUDED

Every owner of this wonderful book—The Standard COYNE Reference Set—will be entitled
to the privilexe of freely consulting with COYNE Expert Instructors in the solution of any
electrical problems that may arise in studying and using this home training set during an

entire year's time.
as testified by hundreds of working electricians

Here’s Why I Am Taking This Step!

It means a wreat deal to me to break a tradition and change a well-estab-
lished policy after 34 years. That's what I am doing when I offer COYNE
Training to you AT HOME, instead of ONLY here in our great shops. But
these are unusual times. and have created unusual conditions. Many ambitious men wlao
rr:ml‘lieu{,rvlclr:;n. at CtOYNB lnow—pmpfarlnn: llile:m;lres for a ugeful. profitable lite work
i ity—cannot come Dbecause of finaneia iMculties. T1 i3 oy thousht that. b,
oftering thls COYNE Training to them for lisme study at ridiculovsly {uw priec, llh:y‘ will
bo sble to earn fram what they learn. and soon he fiuaneially able to come to COYNFE
!:!lt-r it they deeide they still want thls superlor electrical training that 1s known (b
world over for ils practicalness and thorourhness. Not that getting thig book me in;
ilnsnib:“ye:mk:cr t:.lcnmle rtu C%\’iNEb o llllt is simply my hope that the knowledge and
A A RN onl L W o v ,
that can con nly rromrlltrndlu:lre o:l CO\'N:!"“"" Fou to want the complete iralntng

U. C. Lewls, President.

This feature alone is worth many times the small price of the book . . .
who have made use of this unique service.

Don’'t Delay~~Get Started VOW?!/

This big book of more than a thou-
and payres —crammed full of practical
electrical knowledge illustrated by more

00

than 1500 photographs, diagrams, ete., x>
shows you how to do real electrical WITH ORDER 4*0‘2,
job_s, of every kind from installing $2 A Month <3
switches and wiring houses to connect- Until full pri s?%i\.&p
. L 3 L. U tul £l
ing. testing, operating and repairing of 212 in |:ri:f’ bé-\"‘@‘b?
A. C. and D. C. motors, controllers, g’j“’;.f‘f,;;‘"’ o‘q}‘bQﬁ’ e
generators, and switchboards. Get it ’ e"‘é-"‘qq@ozoo
AT ONCE - you'll be delighted with the SEBe
ense and yuickness with which you o 2T S
. . O & @
learn and ean get to making real money & o“.,‘}"-b' &
out of spare time electrical work. Send e‘,“z%‘?ox Qq?,{:g A
your order on the coupon NOW! o ® = :
AR "%
O g
$ O +¢°=="\.L
¢ P AESE
ey S "Q“z“\
PSS \-Q oD
O I TSP
ELECTRICAL SCHOOLS .55 <, 849 ,a‘;‘,m“
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500 S. Pauli Sy \‘-:.c"‘g_@o‘v"e 0"‘4“'(?\\ & /
. Paulina Street, >TSS Fp o>, .
A W VSO P :
Dept. B3-85 Lo T S5 S
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Ilustration
shows elim«
inator with
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plug at-

tachments
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Her t t s A « ice e
madle he type of uoizes t f auses dlscoiafort
to 2 1y it @ minimum
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deser| i
resul Cnn be conr a five min Supnlied with 73
feet of whielded lend J
Service Men and Denlers add this monev-making radio

device 1o your line—iustall the Dumont Eliminntor in every
ome where you call 1o «ervice the set. A lifetime of service

s guaranteed for every Dument Fliminator.

SERVICEMEN AND DEALERS!
compleir bi  trplacerhient oo

o i ot gy 1 =
ope Write talay.
Clip—Mail Coupon Today!

} DUMONT ELECTRIC CO.. tne.. Dest. RC-7
9 453 Broome Street, New York, N, Y. 3
1 Frclomedt horeuith ruu will G elivk or moner ordor for 1285 §
4 e e e 5001, fon o it T TR ¢
1 ™ nK.
1 N :

Addrenn

New LYNCH

RESISTOMETER

FREE
with 8 Handipaks

The New LYNCH Heslstometer. the landiest serv-
Ice unit ever derlsed, can now be had FREE with
LYNCH Handipauks. This ty the most popular and
practical service package cver ofercd.

Now—in a jiffy—you can measure accurately the
resistance value you are to replace—with the new
LYNCH Resistometer.

Any value s obtalned by the handy combinations
made Ppossible by LYNC Handpaks. Euch
ttandtpak contalns ten assorted One or Two Watt
Reslstors of the Mctallized Type.

Complete Reslstometer and four No. 1:
three No. 2 and one No. 3 Hundipaks. te
Dealers _and Servicemen:  (ldst  Price
221.00) Your Cost.... ....310.00 Net.

Free Descriptive Folder Upon Request

LYNCH MANUFACTURING CO., 4nc.

§1 Vesey Street, New York, N.Y.
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A 9-TUBE SUPERHETERODYNE

(Continved from page 23)

13 operated on D.C. one of the voltage-doubling
condensers, C13, is shorted out of the circuit,
and all the tubes from V1 up to V7, inclu-
sive, as well as the speaker field, are placed
across the 110 V. line: thus. the rectifiers can
be used to filter out D.C. commutator ripple,
ete.

For 110 V. operation the filuments arve wired
in the alphabetical sequence of A to K. and
connected to the power line at these lettered
points. as shown in Pip. 1.

Since the total power consumption of this
receiver at 110 wvolts is about 55 W. on D.C.
and about 60 \W. on A.C.. for 220 V.. A.C. or
ND.C. operation. it is but necessary to place
a 75 W. resistor of 280 ohms in series with the
hne cord.

“or 6 V. operation, all the filaments should
be connected in parallel and type 41 or 42 tubes
should he employed instead of the type |8, For
32 V. operation. tubes V1 to V5 should all be
lelt connected in series, and paraileled with the

seond group of tubes in series, consisting of the
two type 18 and one type 37 (V5). Of course
“B" batteries should be employed to obtiin the
remaining voltages, when the filaments are bat-
tery operated.

As a final check on the completed receiver
the followiny tabulation is furnished. These
tube operating voltage values will vary slightly
with individuai conditions of line voltage, tubes

and apparatus used. Values are for R1 at
minimum, and with no signal. .
Line Potential. 110 V., A.C.
Tube Plate Cath. 8.-G. Plate
Type Volts Volts Volts Ma.
Vi 115 20 3 3
Vs s 60 2 5
V3. 115 90 3 3
V4 15 3
Vs 110 4 6
Ve, V7 210 220 30 15
Line Potential, 110 V., D.C.
V1 100 3 5 2.5
var 100 4 60 15
v3 100 5 2.5
Vi 14 2.5
V5 95 5.5 3
Ve, V7 95 9 100 20
*Anode-grid potentisl, 115 V. on A.C. and

100 V. on D.C. The control-grid voltage of ail
tubes is zero. The voltage of one set of cathode:
of V8 V9 is 120. and the other is 240, on A.C.:
on D.C. both sets measure 110 V.

List of Parts

One 4-gang condenser, suberheterodyne type, 350
mmf., Cgl, g2, g3, g4:

One Remington filter choke, 200 ohms, 125 ma.,
30 hy., Ch:

One band-pass antenna eoil and shicld, 1.1

One even-gain interstage R.F. coil and shield. L2

Oune 176 ke., LF. transformer and oscillator e¢nil
composite unit. with ghield. L3

One k., LF. transformer unit, closely-coupled,
L4

One Remington
type 6153, T

One 11 in. electrodynamic speaker wwith 4.000
ohm field coil and push-pull pentode ocutput
transformer;

One mica condenser, .006-mf., C1

One Coast-To-Coast 1 mf., 200-V. paper con-
denser, type 1227A, C2

Five Coast-To-Coast .1-mf.. 200.V. paper
densers, type 4227, C3, C4. C5, C10, Cli

One mica eondenser. 300 mmf.. Cf;

One mica condenser. .001-mf., C7;

One Coast-To-Coast cartridge condenser,
200 V.. type 4225a. C8:

One dry electrolytic condenser, 5 mf., 35 V.. C9:

One dry electrolytic triple condenser unit having
a speeial dual 16 mf., 175 V. section and an 8
mf.. 400 V. sdction, C12, C13. Ci4:

One Coast-Ta-Coast cartridge condenser, .05-mf
200 V.. type 4225a, C15

One Coast-To-Coast multiple-condenser tone con-
trol, type 5515a. C17

One Clarostat 10,000-0chm  potentiometer with
special taper, 400 ohm minimum resistance and
switch Swl., Rl

Three Lyneh resistors, 250,000 ohms, 1%,-W., R#,
R7, R2;

One Lynch resistor, 300 ohms, 1%-W., R3:

One Lynch resistor, 10.000 ohms, ',-W., R4

Two Lyneh resistors, 500,000 ohms, 14-W., RS,
R

One Lynch resistor, 2,700 ohms, %.W., RS:

One Lynch resistor, 10.000 ohms, 2-W., R10:

One Lynch resistor, 3.000 ohms, 1-W., R11:

One Lynch resistor, 210 ohms, 2-W., R12:

One Couast-To-Coast resistor, 20 ohms
R13:

One twin-post connector biock for pheonograph
pickup. ete., J1:

Two miniature 5-prong wafer sockets, S5, S10:

Seven miniature 6-prong wafer sockets, S1, S3,
S4, 86, S7, S8, S9:

One miniature Special 7-prong wafer socket, 52,

One Coast-To-Coast combination D.P.D.T. and
D.PS.T. jaek switch, Sw2;

One ghost-light tuning dial and 6 V. pilot light

One Coast-To-Cozst drilled metal chassis, type
E20:

Mixcellaneous hardware, knobs, wire, cables and
plugs, 1 A. fuse, ete.

push-pull input transformer

con-

.02-mf.

2-W.,

COPPER-OXIDE RECTIFIERS

(Continued from page 19)

and, also, by the absolute value of current flow-
ing. Fig. 5 shows this characteristic. This again
results in a complex situation involving tem-
perature, current, and efliciency; and a si-
multaneous study of all of these variables is
the only means by whieh errors from temper-
ature variations can be minimized. For ex-
ample, with certain values of current flow-
ing, the efficicnecy of an uncompensated recti-
fier instrument may drop from 80% to 75%
during a 40° C. temperature rise. This would
result in lowering the calibration of the in-
strument 6% at the higher temperature if
no steps were taken to secure temperature
compensation.

Summary

The majority of the above discussed errors,
characteristic of rectifier instruments, can
he minimized by careful design and by tak-
ing advantage of the Opposite effects of cer-
tain errors. However, it is important that
the instrument be properly designed to oper-
ate with the copper-oxide rectifier. It is
therefore, not advisable to try to apply a cop-
per-oxide rectifier to an existing d'Arsenval
instrument which has net been designed for
this application unless changes are made to
provide proper moving coil resistance, tem-
perature compensation, and swamping reeist-
ance. If the errors are properly cared for in

RADIO-CRAFT

the desixn of a complete rectifier instrument,
reasonable uccuracy can be obtained.

The chief advantage of a rectifier instru-
ment is in its high eensitivity. By usc of
the rectifier principle, alternating-current
voltmeters may be made with a very high
resistance per volt. Standard voltmeters are
available in ratings as low as 4 volts with =
sensitivity of 1,000 ohms per volt, 1.5 volts
with 2,000 ohms per volt, and even .5-volt
with 5,000 ohms per volt. Below four volts,
rectifier voltmeters should have a resistance
of 2,000 ohms and, better still, 5,000 ohms
per volt. in order to properly compensate for
the errors discussed above. Milliammeters
and microammeters of low ratings are also
available.

Rectifier instruments are rapidly finding
their plaee in the radio field for the measure-
ment of such quantities as outbut of ampli-
fiers and oscillators and power level indicators.
The user of these instruments should bear their
characteristics in mind, particularly their ac-
curicy, when used under various conditions.
Rectifier instruments are a valuable contri-
bution to the science of radio and they are
continually finding new uses in this rapidly
advancing art. Possibly the further develop-
ments in research and engineering on these
instruments will tend to minimize their pres-
ent errors and make them still more useful.

for JULY, 1933

- g



READERS DEPARTMENT

(Continued from page 27)
A "REAL ESTATE" RADIO SHOP

Editor. RaDp10-CRAFT:
In your November issue, you show a phato
of a taxi-stand radio shop. Well, for your

Western readers, I am enclosing a view, Fig. B, |
of my “Real Estate” office radio shop. Tell the |
boys to come on and let's see what their shops |

look like.
GEORGE SMITH.
Smithy's Radio Shop.
11125 S. Main St., Loa Angeles, Calif.

(First it was the taxi-stand radio shop: how,
it's the real estate office radic shop: what
next?—Techniecal Editor.)

FROM WYOMING

Fditor, RADIO-CRAFT:

It scems as though every state in the Union
gets a word in for RaDio-CRAFT except Wyoming.
Well here’s one from the little town of Lusk,
Wyo.

{ operate an independent service shop and do
real well. I'm always looking for service short
cuts and many items in the columns of Rabio-
CraFT fill the bill. I have a tip that con-
tains a real surprise for any oene who tries it.
Remodeling old sets is in order these days,
especially converting old sets for the 2 V. tubes.

Recently, 1 converted an Atwater Kent meodel
67. As every Service Man knows, this is a
T-tube set utilizing a speaker whose wvoice eoil
connects to an output transformer. Of course,
for 2 V. operation we discard this speaker for
1 magnetic unit. However, the ordinary mag-
netic speaker will not have enough voelume when
connected to the voice-coil-matehing winding of
the gutput transformer (the two large prongs in
the speaker socket conneet to this secondary).

Clip the two wires leading from the output
transformer to the two large pronits near the
transformer, splice a piece of wire on each
lead. and connect one lead directly to the plate
of one power tube and the other lead directly
to the plate of the other power tube. Leave
the primary of the output transformer con-
nected to the plates (us it was) in order to
furnish a load in the output circuit of the
power tubes.

1 used 31's in the output stare, and 135 volts

of battery.
We get enouxh daytime volume to spare. and
the tone is as clear as a bell. The only other

changes were to short out the filament resistors
to the screen-urid tubes. The “B™” battery dyrain
is 12 to 14 ma.; A" battery drain, 63.amp.
(-afe for air-eell)

Rat L. WONOFRLY.

Rox 321, Lusk. Wye

1933 SERVICE IN THE "STICKS"

Editor, Raplo-Crarr

Received my first issue of Rapio-CrarrT O. K
Now comex the important question: What will
the rural radio Service Man have to buy to beat
the many modern and different types of radio
equipment found throughout the country?

Some of the leading manuflacturers no longer
furnish voltuge charts, but add the fellowing
to their manuals: "“Voltage socket readines are
not to be relied upon.” What will we do?

The radio Service Man is ecalled upon to fix |

a 1933, 7-tube midget with his 1932 tester and
about ten adapters hanginy out of his pockets:
the owner expects modern service in these mod-
ern tinies and the coming year will see many

rural Service Man “'stuck.” Last year we
could use a set of tubes from our kit of "‘stand-
ards.” fill out a voltage reading chart. and then
decide if we had to take the chassis home:
but mow. the owner looks at you if you tell
him vou will have to take his meodern radio
to the shop. and you ave lueky if a kick does
not land on your--frequency! There are not
many rural Service Men of good standing who
cean afford a $250 test kit to carry around on
the rough country roads.

[ am sure that a good article written by an
authority, on radio servicing and its problems
presented the rural Service Man would be
welcomed by many of your readers.

RoseErT Rogens
Arendel. Qua., Canada.

{0. K. Rogers—you've sold us the idea.)
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The New

Westinghouse Instruments

meet all radio vequirements

In the new line of
panel instruments,
types MX and NX, are
ratings t0 meet every
need of the radio ex-
perimenter, engineer,
or service man. Rec-
tifier voltmeters with
resistances from 1000
up to 10,000 ohms
per volt are standard.
Rectifier milliam-
meters and micro-am-
meters are included—also many rat-
ingsof radio frequency ammeters and
milliammeters.

New ideas in design and construc-
tion are used. Permanent magnets
of high grade tungsten or cobalt
steel are welded to the soft iron
pole pieces in accurately aligned

fixtures. This results
in permanenraccuracy
and uniform scale
spacing.

The iron core,
movement, and jew-
eled bearings are
mounted on a die-cast
single frame for easy
removal of themoving
element as a unit.

The matte silver fin-
ish dials are made
of metal in order to prevent warping.

The 214-inch type MX is mounted
in the panel withaclamp,andthe 313-
inch type NX with three bolts through
the flange. Moldarta cases are used.

A new catalog on MX and NX
instruments is now available.
Request your copy from—

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.

ROOM 2-N T 79546 EAST PITTSBURGH, PA.
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The new autenna |
will positively inerease the
pickup and performance of any auto
radio,
Easily installed in any automobile
either sedan—coupe—roadster—or
cabriolet.

TWO TYPES TO CHOOSE FROM

RUNNING BOARD i ROOF TYPE
(5ix5%) £1.95 List | {36x26) $4.50 List
OTsS— 1. $1.15 Net | LOTS— 1. $£250 Net
10. 1.05 Net 10 240 Net
25 85 XNet | 225 Net

Y d 2).....
CASH WITH ORDER OR C.0.0.

IMMEDIATE SHIPMENTS
WIRE OR AIRMAIL ORDER TODAY
_ Agents and Distributors IVa".rfd_

M & H MANUFACTURING CO.
112 Canal St Boston, Mass.

X XXX IO X X XK XX MR IR I

ORTABLE
Public Address

SYSTEMS

Profits thix summer nre to he mude from installntion
of Portabie Public Address Systems. They ure
needed in churches, nuditoriums. re-taurnnts, stores,
outdoor picnis grounds, ete.  For every nesd. M1LES
enn supbly Power Amulifying Equipment, Complete
equipment for automobile: . or D. C. line,
current supply and Univerwal A, C.-D. C. receivers.
Out-put in watts from 134 1o H00.

SPECIAL —Comyplete AC-DC Junior TPortable Public
Address 8y~xtein—Net price w dealers snd service men,
$21.00 complete.
Bend us your
Bystemn for antoinobiles.
naticfnetorily filled,

Miles manufuctures—Portnble Public Addrens Bysteins: Exzpos
aential Homa, Trumpets. Burlicn! Lapel and Broadeast “'Mikes''y
Power Amplifie, “Cuhnerto bhohe” " Announcing’’ and * De
tectaphone” By ri Microphone Stauds! Trunsformers: Phoo
Electric Reluys everything in lhe Bound Equipment ficld.

Write for interesting literaturs describing comrdete {ine Mile

MILES REPRODUCER COMPANY |

244 W, 23 St. Dept. RC New York, N. Y.

3
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USE OHIOHM
SPARK SUPPRESSOR SETS

for eliminating lgnition Inter-
ference on Automobile Radios

For 4, 6 und 8 cylinder cars. Furnished
complete with condenser and necessary
spark suppressors, Lasts the life of the
car. Special naen-shorting. and temper-
ature and vibration resisting features.
Cash in on this growing market.

THE OHIO CARBON CO.

Cleveland, Ohio

pocifications for Power Amplifier
Every reduirement can he

RADIO SERVICE MEN
Be sure to read the announcement on Page 48
of this issue, which ftells about the new
ORSMA BULLETIN. It is the most up-to-the-
minute news tabloid for all radio Service Men. I
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! supports becomes hard and

LOCATING AND CORRECTING PICKUP FAULTS

(Continued from page 81}

the needle on the record will he taken into con-

sideration while the revolutions are being
counted. The standard records turn at 78
reveolutions nper minute. On later phonograph

combinations, there are two speeds provided : one
for the standard record speed, and a slower
sbeed of 33'% revolutions per minute for the
long-playing records. 'The speed control mech-
anism is provided with a control lever to give
either of these two speeds. It might be well to
mention the fact that the necedles for the long-
plaving records are specially desitned for use
only on these records and eannot be used on the
standard yccords.

Quite often the speed adjustment slone will
not remedy the distortion. It is then generally
possible, by listening earefully to the sound
coming from the speaker, to localize the source
of the distortion. First, ascertain whether or
not the hih and the low notes are being heard,
if conspicuous by their absence, it is zenerally
due to the armature being off center.

If there is a rattle on certain notes and
blasting on the low notes. the trouble may be

| menerally traced to worn out, or deterjorated,

rubber damping blocks.

If a vibrating and crackling noise is heard
while the record iz heing played, it may be
mainly due to the fact that the base of the
pickup, near where the needle is inserted, is
magnetic, and attracts small particles of iron.

Sharp, cracking sounds, not unlike static dis-
chiirges, very often may be traced to loose con-
nections in the pickup unit,

Weak magnets will also cause low reception
and distortion: although it is not probable that
you will meet with this condition. It is merely
mentioned here for the simple reason that we
have had cases where some of our customers
had heen tampering with the pickup unit, and
in removing tie maxnet, did not place a keeper
across the poles.

Before going into details concerning the
proper adjustment of the armature, replace-
ment of the rubber dampers, and removal of
iron particles, a brief discussion of the arma-
ture and the rubber damping blocks is in order.
In all present-day pickup units it has been
found necessary to use some sort of damping
on the vibrating armature. Naturally, every-
thing has a natural, or inherent, period of vi-
bration, and if this vibration of the armature
is not stopped. or damped. in some way. it
would hit the pole pieces and thus cause dis-
tortion. The exact methods used to overcome
this 1endency to vibrate varies, to some extent,
in the different makes of pickup units. In gen-
eral, this damping is accomplithed by mount-
ing pieces of soft rubber tightly between the
pivot supports, as well as placing a rubber
damping block between the pole pieces. Thus,
the armature is left free to vibrate between the
pole pieces, but is damped by the rubber mount-
in at its pivot. As with all rubber appliances
the best service is obtained when used fre-
quently. If the pickup is used infrequently,
the rubver dampini blocks and rubber pivet
unpliable, and this
fact usually causes the armature to mave to
one side, where it does not move freely. There
may be other reasons, of course, such as have
ing the pickup unit repeatedly left to rest on
the needle or on top of the- record, instead of
letting it hang free on its proper support after
each record has been played.

It mixht be of interest to know that there is a
method which do¢s net use rubber for dampinge,
In this particular medel a specially compounded
oil is ured instead of rubber. for damping pur-
poses. However, it is safe to state that most
of the present-day receivers employ the rubber
damping method in their pickup units.

Now let us check up on our results obtained
from testing the pickup unit by the sound meth-

If the test indicated that the armature
was jmproperly centered, then this part must be
ardjusted. The sequence of disassembling the
necessary parts for making this adjustment will
differ according to the various types and mod-
els. However, certain wmeneral reduisites apply
to all pickup units. Remove the outer cover
case by removing the cover screws and the nee-
dle holder serew. Mark the magnet pole pieces
and the magnet with a red crayon pencil. so that
when they are replaced, they will be in their
original poesition. Remove the magnet, and
place a piece of soft iron across the poles. Fuil-
ure to observe this precaution will result in a
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loss of magneto-motive force which will impair
the sensitivity of the pickup unit. Loosen the
two round-headed screws in the armature adl-
justing plate with a small screw driver. The
small piece of metal, holding the damping block,
should now be moved until the armature is
properly centered between the pole pieces. The
armature should be held in the exact center of
the magnetic field—exactly halfway between
the magnet blocks. Judging the center by eye
is, in many cases, sufficiently accurate for this
adiustment. When certain that the armature
is properly centered, veplace all parts of the
pickup assembly. It should be noted here that,
in a good many cases, on certain models, it
will not be necessary to remove the magnet and
pole pieces to make this adjustment.

If the armature is found to be rusty, a re-
placement i3 recommended: but if a new part
cannot be obtained quickly, a temporary repair
can be performed by seraping off all the rust
and rubbing all surfaces with very fine emery
cloth. (Do not coat the surfaces with il to
keep it from rusting awrain, as oil has a deteri-
oruting effect on the rubber dumpers.)

To test the armature for centering, the cover
piate should be replaced and the instrument
turned on; then, while playing a record with the
volume control turned on full, lift the pickup
unit from the record and move the finger across
the needle point. both to the right and to the
left. The same sound should now be heard in
the speaker, rerardless of the direction in
which the finger is moved. If the sound is not
the same. but wenk on one side and strong
on the other, then determine which side gives
you the weakest reception. If the sound is
weakest when moving the finger to the right,
the left adjustment screw should be loovsened
and the rubber pivot support., or adjusting plate,
forced over nearer to the armature. If the sound
iz weaker when moving the finger to the left,
the right-hand serew should be loosened and
the rubber pivot support. or the adjusting plate,
forced nearer the armature. It is advisable
always to make the above-mentioned test first,
after the turntable speed has been checked and
adjusted, hefore any attempts ure made to re-
place the rubber padding. as in a gooed many
cuses this is the ohly adjustment necessary.

If our test indicates that the trouble is due
to faults in the rubber dampers, then these
pads should be carefully inspected.

If badly deteriorated or hard, they should be
replaced. The old rubber should first be com-
pletely removed hy scraping the parts elean with
a knife.  Specially made rubber pads may be
procured from the manufacturer of the particu-
lar pickup unit that you are working on. If
such a set of rubber pads are hard to obtain,
any first-class, good, live rubber—such as part
of an automobile inner tube—will do very nice-
Iy for the damping block between the pole
picees. and the thin portion of a4 baby's rubber
nipple may be used by cutting out two strips to
act us rubber pivot supports. The exact size of
the rubber pads required may easily be de-
termined by ecarefully noting the size of the
old rubber pads and then you can make exact
duplicates.

The same general rules for disassembling the
pickup unit, as previously deseribed for the
armature adjustment, should be followed when
replacingg the rubber dampers. After the mag-
net, pole pieces, coil, and the armuture have
been disassembled, all metal purts should be
cleaned free from all necumulations of dust and
grit; place the new rubber pivot supports in
their proper place: and reassemble the pole
nieces. the coil, and the new rubber damping
bhiock between the pole pieces. Now center the
armature and tighten up the screws jn the ad-
justing plate. The next step requires some sort
of a clamping device, such as a small vice or a
“C” eclamp. After the assembly has been re-
placed on the pickup arm, and you are sure that
the magnet poles are against the proper pole
picces, the assembly should be placed in the
elamping device for the proper tightening of
the pole pieces. The proper amount of pres-
sure to be applied depends on the type of unit
you are working on. When working on RCA,
G. E. and RCA Victor pickup unMts, the use
of clearance tool will aid greatly in making
proper adjustments of the pole pieces. This
gauge may be constructed of metal by making
one as per the detail shown in Fig. 1C. The
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cut out portion slips over the coil, and the
two legs slip in between the pole pieces. After
the pole pieces have been clamped together, the
bolts holding these picces should be tightened
up. Then remove the pickup arm from the
clamping device and take out the gauge. The
pickup i3 now reassembled and the cover plate
replaced. Before this is done, make sure that
the magnet clamp is in its proper place. If the
clamp is not in its proper place. it may force
the front cover to one side. If this should
happen, it will, in all probability, touch the
needie-holder screw, and this, in turn, will pro-
duce a rattling noise in the speaker.

In removing the pickup assembly from the
motorboard, you may be temipted to loosen the
two pivoted set screws which are loeated on
ecach side of the pickup arm just above the
top of the base. The adviee is: “Don’t do it!"
The proper method is to disconnect the two
output wires under the motor board. then re-
move the wood screw holding the base in place.
and lift the whole assembly off the board. The
reason for doing it this way is to avoid tam-

pering with the set screws which are held in
place inside of the arm with lock nuts. While
working on this part of the unit, the lubrica-
tion between the pickup arm and the base
should be checked over. If the bearing surfices
appear to be dry. a small amount of vaseline
should be applied so as to insure free motion
of the arm.

Particles of iron found at the base of the
pickup unit ean be removed with a toothpick.
or still better with a vacuum cleaner.

The radio phonoxrabh transfer switch should
always be inspected, and the contacts kept clenn,
although there is nothing to be gained by ex-
cesive filing and ecleaning. In some cases. it

might be found neeessary to hend the spring
contacts to insure better compression. since
any imperfect contact i materially inter-

fere with good record reproduction.
Very little trouble has been eneountered with
the motors. In most cases when the motor has

1 tendency to stall or lose power, that it
necessary is to apply a little oil to the bear-
ings.

THE "FIND-ALL"

AUTO RECEIVER

(Continued from page 25)

Two Truvolt wire-wound 350-ohnm pigtail re-
sistors., type PG350. (7). (18);

One Truvelt 1.000-chm flexible resistor. type
2GB1000. (31):

One Truvolt 2.000-ohm flexible vesistor, tyne
2GB2000, (24);

One Aecrovox .0005-mf. mica condenser, type
1467, (23):

Two Aerovox .01-mf. cartridZe condensers., type
281. (25). (28):

Five Aerovox .l-mf. cartridge condensers, type
281, (4), (8), (14). (15). (19):

One Aerovox .25-mf. cartridge condenser. type
281, (3):

One Aerovox .5-mf. cartridge condenser, type
281, (32):

One [LR.C. 30.000-ohm. . watt. metallized re-
sistor, type F-%, (6);

Three I.R.C. 250,000-0hm, 14 watt, metallized re-
sistors. type 1-14. (25A), (27). (29):

Two I.R.C. 500,000 ohm. % watt, metallized re
sistor, type F-%, (2), (21}

One Amperite, No. 16A, (39):

Two Acratest 5-prong wafer-type sockets. type
4063, (9), (17);

Three Acratest 6-prong wafer-type sockets, type
6934. (26), (30}, (34);

One Acratest 5-inch dynamic speaker with push.
pull output transformer. having primary of

7.000 ohms. total impedance to match plate-to-
plate impedance of 79 tube., six volt speaker
field for operation from car storage battery.
(35). (36):

One Acratesé push-pull input transformer, I to
V4 ratio.—primary to secondary. (33):

Five Acratest screen-grid clips. with leads. type
3892 ;

One Y-ampere automobile type fuse in spceial
retainer. (37):

One roll of solid core hook-up wire;

One shielded auto radio “A" cable.

One shielded auto radio “B" cable

One metal chassis, 9% inches long x 4% inches
deep x 1% inches high:

One piece of No. 18 D.C.C. wire, 1%-inches lons.
wound over with ahout 13 turns of No. 18
D.C.C. wire, closely wound, (11):

One I.R.C. motor radio suppressor kit, type M-4,
6, or 8:

One metal cabinet 9% inches lonz x 4%
wide x 6% inches high:

Two type 44 super control R. F, pentode tubes,
(9, (17);

One type 85, duplex.diode triode.

One type 89 tube, (30) ;

One type 79 twin amplifier tube. (34)

‘Three 43-volt “'I3"" batteries. No. 6905. or Acra-
test auto "“B" eliminator No. 198.

inches

(26) ;

HOW TO MAKE A CUTTING HEAD

(Continued from page 29)

The pivots of the pivot arm must be sharp
and in perfect line. Unless you are experienced,
the pivots and the vee groove in which they rest
had best be fitted by a jeweler. 1 was charged
thirty-five cents by a local watchmaker for this
Job.

The two screws with the soft rubber washers
under their heads, shown at D. are now drawn
up s0 as to hold the armature in the exact cen-
ter of the space between the pole shoes. 1 have
found that the best way to make this adjustment
is to connect the cutting head to the radio set in
place of the speaker voice coil and tune in =2
Joud station. To adjust the armature pluce the
unit on a board or on top of the radio cabinet,
which will act as a sounding board. Now ad-
just the two screws until the voice and musie
come in clearly.

When used as a cutting head. considerable
weight is required to properly record on the
blanks. I have found that the proportions
shown at I are best suited. Also, of all the
blanks which I have tried, the composition pre-
grooved ones sgive, by far., the best results. The
regular needles supplied with them are the best
to use.

The sketches at K and J show a type of
support that may be used to mount the unit,
althourh other types may be used. The only
vital thing is to see that the unit moves with
perfect freedom and with no lest motion. The
cutting head should be set at an angle of about
fifteen degrees to the plane of the record.

The support arm is of brass fixture tube
—shown at F-—and is split the full length on
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the botiem side. The arm. shown at H. join.
ing the head to the support arm is made of
soft aluminum, ene-quarter inch thick. The
counter weight. shown at G, is of soft lead and
is placed flush with the back end of the sup-
port arm. This not only aets as
weight. but also damps out vibration,
otherwise might induce resonance.

The yoke, at A, supporting the pivot arm. is
made from a soft brass plite one-eighth inch
thick. The slots in the ends fit under the screws
which held the pole shoes to the magnet.

The vee slot in the bottom of the yoke must
be in the exact center and parallel to the sides
of the yoke. It must be small, sharp and ¢lean.
It is advisable to have a watchmaker cut this
slot.

The pivot arm at C is approximately the
shape shown. It also i3 made of soft brass and
as light as consistent with strength. It is the
only hard part to make and requires consider-
able patience. At D. T silver soldered the staff
to the base, at B, thus saving considerable filing,
that would be necessary when making it from
a solid piece.

The soft rubber washers, shown at D, which
go under the screw heads holding the pivot
arm were cut from a piece of automobile tire
tread.

One may save a lot of work in making the
knife edge on the pivot arm by threading
through two, six-thirty-twy screws and dress-
ing to n sharp edge. care being taken to keen
the edges in line. This is clearly shown at E.

which
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A SET-TESTER ADAPTER

Continued from page 21)

the external meter into the voltmeter binding
posts of the analyzer, binding post V, and
insert the other two ends into the 250 V., D.C.,
range of the meter.

We are now ready to measure the tube volt-

awres.  This procedure will best be iliustrated
by relating the results obtained with a type
8 tube. This example will also explain the
suse of the Socket Connection Chart. which tells
which tube elements are conneeted to the
standard  socket numbers on  the selector

switch for each tube given,

Turn the selector switch, Sw.l, to the No, 1
position, reference switch, Sw.l1A. to K, and
press button Sw.1B to read voltare. This test
gives 100 V. for position Ne. 1. which is the
screen-grid  voltage. Proceeding 1o No. 2
(P} and pressing button Sw.1B for each time

thit we read voltage, we et 245 V. for the
plate voltage. For 3 (cap). we get an almost
imperceptible backward mov:ment until we
reverse with Sw.4, and change to the next
lower voltage ranie on the meter. This gives
us 6V. for the contrel-grid voltage. For posi-

tion 4 (CH). we read —8V. giving us chassis-
to-cathode wvoltage. For position No. 5. we
et no reading, gince this is K to K voltage.
IYor position No. 6, we read —8V., which is the
voltage from suppressor-grid to eathode (in
this particular set). And finally, since this is
only 6-prong tube, we get no reading for
position No. 7, and no reading for No. 8, which
is reserved for an 8-prong tube.

Having finished the voltare readings, we re-
move the jeads and connect them from the
MA terminals of the unit to the 25 ma. range
of the meter. When reading current. the

| svlector switch and all the other voltage switches

Position of 8. 1
Tupe of Tube — — s
| B
No. Prongs Snmple Tube 2 .1’ | & ' 7|8 é JS;
| t | ! <%
| —je]|—| [=:
| 4-prong 15. 243, etc. G|r| |cal F
5-prong 27. 506, etc. G| P l CH | K K
5-prong 35, 36, cte. S| PGICH|IK K
Sprong 47. 3%, ete. . G| P..[CH 8 [ | ¥
6-prong 41, 2A5, ete. S|P _.ICH K|G| K
6-prong 55. 75, cte. ... (D2 PIGICH | K (D1 | | K
6-prong 58. 6D6. ete... . 8 | P/G/CH | K |83 | K
7-prong 50 {8 P ICH K |S3 G| |K
7-prong 2B7, 6B, ete. | S | P|G|CH 5 D1 bz | K
i ] I

(Sw.1, Sw.l1A, Sw.1B, and Sw.4) are auto-
matically disconnected from the circuit, thus
allowing no chance for eross connections. To
rend the plate current. now, all that is neces-
sary is to press the current button (Sw.2). In
our example we get a reading of 7 ma. Since
this tube has a ecap, we press the gridshift
button, Sw3A, keeping the current button
down. and we read 6 ma., giving us a plate-
current change of 1 ma. This completes the
voltare und current readings for this tube, and
the same procedure iz repeated for the other
tubes in the set.

The meaninga for the numbers on the se-
lector switech are piven below in the sample
Socket Connection Chart. For the mest fre-
auently wused tubes, these meanings will he
mastered very quickly with use.

CONDENSED SOCKET CONNECTION CHART

a

Note: G, grid; P. plate; 8§, screen-grid; 83, suppressor grid;
DI, first diode plate; D2, second diode plate; CH.
chaasis; position 8, spare.

A complete chart, such as this, will serve
as a handy reference for the newer type tubes
with their many different socket connections.
It can be prepared from the information given
in Tube Characteristic Charts furnished by the
various tube companies; or, better yet, from
the “Handy Reference Index' which was pub-
lished in the Marech issue of RADIO-CkAFT,
and which gives the soeket connection for al-
most all tubes. A chart, compiled from the
latest data for all the new ‘ubes is also
furnished with the kit of parts for those who
wish this informution in convenient form.

(B) A.C. Measurcments:

If A.C. ranges are uvailable on the external
meter, the following measurementa may be
made:

Use the other two binding posts, H-H, to

get the heater voltages.

RADIO-CRAFT

For the 80 rectifier tube. the A.C. voltage
per plate may be measured at settings Nos. 1
and 2 of the selector switch, with the reference
switeh, Sw.1A, =ct to F.

For output meter work, the voltmeter bind-
ing posts, V, will furnish the plate and cathode
connections with Sw.l set to No. 2 and SwlA
set to K.

(C) Rectifier Testx:

‘The nlate current of one plate of the recti-
fier is obtained in the regular way by pressing
the ecurrent button Sw.2. However, the best
test for the rectifier is to substitute a good tube
in its place and to compare results (comparing.
for instance, the plate current of the power
tube hefore and after the substitution is made).
Substitution s the best service method possibie,
if used with diseretion, especially for the rec-
tifier tube.

(D) Resistanee Measurements:

To measure the resistance between any socket
prong and cathode the voltmeter bindink posts
of the unit are connected to the ohmmeter
range of the meter and manipulated in the same
way as for voltage. Thig allows measurements,
like chassis-to-cathode, to be made through the
socket without resorting to test prods.

A word about the 7-proni socket situation
would be in order here, ns there are two sizes
of T-prong sockets on the market, namely the
large 7 to fit the 59 tube only. and the small
7 for the newer tubes like the 2A7 and the
2B7. From reliable sources we learn that the
policy for the future 7-prong tubes will be to
use the small 7-prong socket exclusively. For
this reason the analyzer plug used here fits the
small 7 =ocket. and uses a 7-7 adapter for the
59 tube, to make it useful for the present and
future 7-prong tubes. Al-o, the plugs and
udapters are of the small kind to fit the new
type of close fitting shiclds. The 7-prong
socket used on the analyier unit itself is a
7-7 combination socket and takes both large
and small 7 prong tulis without any adapters.

In conclusion, it is to be noted that the use
of the unit idea for the analyzer and meter
sections offers a very flexible arrangement
that may be used in many different ways. For
those starting from scrateh, both units may be
built on panels of the same size to take ad-
vantage of using a carrying case to fit both.
Others may be huilt to fit the cover of the
meter unit they already have, by merely using
a slichtly deeper cover. For those wha own
volt-chmmeters without any milliammeter
ranges, we susgest that it will be well worth
the cost to add 0-10 ma. and 0-100 ma. ranges
by installing two shunts, two pin jacks, and
a toggle switeh. The effectiveness of any com-
bination chosen will naturally depend on the
merit of the companion meter job: and, al-
though the cost of buildinz the analyzer units
is comparatively small (about %12 or $£13, this
unit ean richtfully take its place beside the best
of meter outfits.

List of Parts
One 8-point tap switch, non-shorting type, Sw.1:
One 3-position switeh, Sw.1A
Two Leeds push-button switehes, type SC, Sw.1B,

Sw.2;

Two D.I'.D.T. push-button switches, Sw.3, Sw.3A:
One D.P.D.T. toggle switch, Sw.4;
One NaAld 4-prong socket, type 424, VI:
One NaAld 5-prong socket, type 425, V2
One NaAld C-prong socket, type 436, V3:

One NaAld combination 7-prong socket, type
477, V4,

One NaAld 7-prong analyzer plux, type 907
WLCA ;

Three NaAld analyzer plug adapters, type DSA,
-4, 7-5, 7-6:

Four Tri-Leeds binding posts, two red and two
black, V, MA.:

Two plug binding posts, H.H;

One pin Jack and control.grid clip, G-C;

One push-type binding post. CH;

One spring clip;

One Leeds panel, 53 xB

One complete tube chart.

The accessories are:

One 4.5-volt “C” battery:

One Leeds portable cuse cover (optional):

One Leeds case, 8% x8%x3 ins. (inside di-
mensions) ;

©One NaAld analyzer plug adapter, type DSA,
7 to 7 for type 69 tuhe eonly (optional).

inches ;
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A POWER CRYSTAL SET

(Continued from page 16)

er. Furthermore, the 33 requires a control-
grid potential of only 13 V., as against 22 V.
for the 31, to obtain the rated power output.

For the Jast point, that of uneven wear
on the batteries, we can Use series resistors
to drop the total battery veltage to that nec-
essary for the screen-grids of V1 and V2: and
an additional resistor to supply grid-bias for
the vower tube, V2, thus eliminating the "“C"

or #rid-bias battery: quite a considerable
advantage, Screen-grid and “C" bias volt-
ages are now obtained ‘‘automatically,” and

drep in “B” voltage is automatically cempen-
aated in the sereen- and control-grid circuits.

Construction

The position of the parts is very well shown
in the photograph, Fig. A, and is almost ex-
actly similar to the original layout. A *3-
circuit tuner”, takes the place of the antenna
coil at the left, and a 5-prong socket is sub-
stituted for the 4-prong at the extreme right.
For ease of control and shorter leads in the
present model, the tuning condenser has been
moved to the extreme left and the 3-circuit
tuner mounted on a small panel just beside
it; but these are the only changes from the
original layout. About the only other point
of importance to avatch is the connection of
the electrolytic bypass condenser C6 across
the V2 grid-bias resistor R5 This condenser
must be comnected with the positive end to
the filament post of the sochet. 'The positive
end will be found marked in red. If this
condenser is connected in backwards, it will
be ruined rapidly: which observation holds
true for most types of electrolytic condensers,
The resistors and condengers specified are all
of the pigtail type, and these pigtails, if prop-
erly soldered. will supply all the mechanical
support required. But be sure that these pik-
tails, and all other wires, are properly soldered
to ood, clean surfaces, using a hot iron and
rosin  flux. An improperly soldered Jjoint.
either loose or held only with rosin, can sup-
ply the builder of a radio set with a greater
assortment of rattles. scratches. and noises
than any other single cause. And in addi-
tion, they are mighty hard to locate: so play
safe, take a little more time in construction
and be sure that each joint, as you make it,
is rizht—then if trouble develops later the
joints will be one place that you will not
have to suspect. And secrew everything down
tight to the baseboard:; if necessary. use in-
sulated staples to hold down long runs of
wire, and you will not be troubled with
shorted batteries or get 135 volts across the
filaments of the tubes—which doesn't do them
a bit of good!

Use a definite system in your work.
assemble all the toels, wiPe, and parFts you
require: then do all the mechanieal work.
Mount some sort of a pointer on the tuning
condenser as shown in Fix. A, and mount the
tuning coil on its little panel. Serew each
piece of apparatus to the baseboard, following
the layout in the photograph. Next wire the
filament eircuit and test it by putting a tube
in ench socket with the ““A"” battery connected.
In daytime the filnment will show enly a
slight giow. Do mnot permit the filament po-
tential at the tube to excced 2 volts.

Next wire all the plate and sereen-grid eir-
cuits: and finally. the control-grid circuits. As
you put in each wire mark it out on the
diagram with a red pencil because one wire
teft out will prevent oberation of the set. and
it is usually quite difficult to loeate the miss-
ing wire, especially for the beginner.

Fahnestock clips are used for antenna and
ground connection. A couple of leads are
used for connecting to the and terminals
of the “B” batteries: two more are used for
the — and 4 terminals of the “A’ cell. These
four leads are conveniently identified by means
of taws. DBe sure not to reverse one of the
"B" batteries when connecting the three in
series: connect the terminal of one cell
o the of the next. ete.: there will remain
only one and one 4 terminal for connec-
tion to the two "B leads from the power
erystal “breadboard” set.

The most difficult job will be the tapping
of the coil for the police signals; but if care
i3 exercised in pushing out the thirtieth turn
(from the tickler end) and scraping it clean

First
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before the smaull wire is soldered fast. it ean
he done. Be sure to place a piece of fiber
or bakelite under the wire before attempting
to solder it. or else the celluloid form may
take fire, even if the wires are only charred,
the coil will be rendered useless.

The suck J1 shown in the control grid ecir-
cuit of the first tube, V1, is intended for a
phonograph pickup and may be left out if no
pickup is available. A microphone tranaform-
er may be connected to the plug, in place of
the pickup, and used in c¢onjunction with a
microphone and battery for “home broadeast-
ing.”

A 2 mf, condenser will be required at C
if the "B’ batteries get too weak, or if a
“B” eliminator is used for the “B™ supply.

Operation

When the last wire is marked out on the
diagram, the set is ready, presumably., for
operation, Place the tubes in the sockets. con-
nect antenna and #ground, and plug
headphones or speaker if you have no phones.
Then connect the "A” battery and check the
filaments to sce that they light properly. Con-
nect one wire to the “B” battery and flip the
other on the other ““B” contact: a loud eclick
indicates that the eircuit is free from shorts
and grounds. Make a permanent connection
with this wire. A loud huzz in the speaker
indicates that the little wire in the ecrystal
detector is not making contact with the roller,
and should cease when this contact is made.
Plug in the phonograph pickup. if you have
one, and start the record. If everything is
correctly wired you should be rewarded with
clear, undistorted music of comfortable room
volume. If you have no phonograph pickup,
a good way of checking the audio system is
to put a moistened fingker on the control-grid
(the cap) of the first tube; the result will be

in the |

a loud hum or buzz if everything 18 normal. |
Another test is to bring a wire carrying al- |

ternating current close to this first control-
#rid lead: a loud 60-cycle hum from the speak-
er indicates correct operation.

Now pull out the plux which connects to
the phonograph pickup and get your patience
all primed up. because you're going o need
it. On one end of the erystal detector is a
little knob., moving this knob baek and forth
and in and out makes it possible to adjust
the contaet between the little wire inside the
detector and” any part of the erystal eylinder
in order to find the most sensitive point and
to allow the continued use of the erystal
should a burst of static burn out one point, as
it sometimes does. With headphones on.
move the tuning dial slowlw from one end
of the seale to the nther and at the eame
time ""fish’” faer a sensitive spot on the crystal.
A light contact. with the wire just barely
touching the erystal will be found to be best.
This operation will result in considerable rat-
tling and secratching in the phones. but you
will eventually hear music or speech. When
you tune in a station. leave the crystal at
that point and bring it in as loudly as pos-
sible with the tuning dial, then leave the dial
set and experiment with different contact

points and pressures on the erystal unti] the |

best resylts are secured. When this peint
is found you ean search for more stations
with the tuning dial and regeneration control.

A word albout this regeneration control may
not be amiss. It will not cause loud squeals
in the phones. nor will it radiate from the
antenna to cause interference in all the neigh-
bors® sets (except, possibly at the very short-
est wavelengths). It is not strongly regen-
erative—the energy feedback is only enough
to sharpen up the tuning slizhtly without in-
terfering with the "ecrystal tone quality.” It
can be used. also, as a volume control. since
in one position the feed back is in phase and
will aid the inecoming signal. and in the op-
posite position it will buck the incoming sig-
nal.

The direction of the signal path through
the erystal will affect the regeneration, and.
therefore, the twe wires leading to the mount-
ing jacks for the crystal must be tried two
ways and left in the one that gives the best
results. An off-on switch may be connected
at X. in Fig. I. if desired.

(Continued on following page)
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WITH CENTRALAB
MOTOR RADIO
SUPPRESSORS

An automobile distributor re-
ports 11.8 miles per gallon with
his car equipped with ordi-
nary suppressors. The mileage
jumped to 15.8 m.p. gal. an in-
crease of 349, with CENTRA.
LAB.

Sell Centralab Suppressors for
complete customer satisfaction.
Insist upon them for original
price 40c

equipment. Retail
each in all styles.

Cen

CENTRAL RADIO LABORATORIES,

XSO LRI

HBoeks and lectures on the marvelous
accomplishments of the Photo-electric
cell must inspire you, but only hy experi-
ence with the actual device can you get
the FEEL of a Photo-cell: only by own-
ing and working with the tools of Photo-
electricity (a complete kit) can this sci-
ence become powerful reality rather
than the intriguing mystery that it must
be to you now,

Years of experience manufacturing
Photo-cells and allied instrumen®s have
placed us in a position to supply the
most dependable apparatus known. The
Kit we offer consists of only the highest
guality merchandize: a Photo-electric
cell, amplifyink tube., magnetie reluy,
condenser, resistors. socket: everything
that is essential for the ideal unit,
thourh your problen: is to contrel illumi-
nation., deteet burglars. eount articles in
production, guard machinery or accom-
plish any of the innumerable Teats whiech
are practical for Photo-cell control.

Our price is an achievement in itself.

$8.00 the complete kit.

The Clark Instrument Company
Camden, N, J.

PP TR

230 E. Keefe Ave. Dept. C Milwaukee, Wis.
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AC-ROYAL-DC
Universal

19551

f.0.b. N.Y.

4-tube set-
complete.

uses 78-77-43-25Z5—§9.95

5-tube set—uses 78-77-43-two 25Z5—

$10.95 complete.

¥-1b. model—has full dynamic spenker
—hand rubbed walnut cabinet—automo-
bile outlet—self-contained aerial--can
be used en 110 V. AC and DC-—all | |
cycles, 6 and 32 volt farm systems.

These fast moving values have earned
quick profits for live dealers. Sell two
to a customer at this low price. Di
rect-to-dealer policy insures full dealer
profits. Order sample now.

ROYAL RADIO, INC,,

215 W, 125th St., New York City

MAILING LISTS

Pave the way to more sales with actual
names and addressea of Live prospects.

Get them from the original compilers
of basic list information—up 10 date—
accurate—guaraniced.

Tell us about your business. We'll help
you find the prospecrs. No ob.
lication for consultation service,

60 page Reference

Book and Mallins
PG

Gives counts and prices on
8,000 lines of business,
qhows you how to get special lists by ter-
ritories and line of business. Auto lists of
all kinds.

Shows you how to use the mails o sell
your products and services. Write today.

R. L. POLK & CO.
Polk Bldg.—Dertroit, Mich.

Branches in Principal Cities
World’s Largest City Directory Publishers

Mailing List Compilers. Business Sutis-
tics. Producers of Direct Mail Advertising,

TO ALL RADIO MEN!

The advertisement which appears on
page 5& of this issue is extremely im-
portant. Everyone should turn to this
page NOW and read it carefully.

SERVICEMEN!

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE

wrlte tor our new 8-page Catalog folder tree of Charge

76 Wasninglon Street Breoklymn, N. Y
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Troubles
For the benefit of the nmovice we give be-
low a short tabulation of the most commeon
troubles and supgested remedies,

No Signal or Noisc:
Filaments not lit. Check.
‘B battery polarity reversed.
Speaker jack making poor contact.
‘B hattery line open somewhere.
Bias resistor R5 defective.
Tubes making poor contact in sockets.

Loud, Rough Buzz

Contre! grid line open somewhere, perhaps
at erystal deteetor.
Motorbouting (the term is
of the sound):

Worn-out batteries, n 2 to 4 mf,
{(C, in Fig

exactly descriptive

condenser

i . 1} aeross them will sometimes stop i THE BIGGEST NEWS-MAGAZINE lN

Bypass condenser open somewhere,

Weals Signals

Incorrect screen-grid voltage on the first
tube. Try ditferent values for R4 as com-
mercial resistors have mnot alwavs the value
marked on them

Open bypass eondenser, either C2 or C6.

Poor set locatinn: poor antenna or pround.

Poor dctector, 1), or ineorreet adjustment.

Tubes below par.

Batteries Jow.

Defective headphones or reproducer.

Lesky condensers (partieularly. C3), or off-
valee resistors.

Reversed “A" c¢onnections.

Tickler reversed.

Shorted turns at tap S on coil L1.

In the List of Parts several items are listed
for epecific reasons: eubstitutions may be
mnde at the diseretion of the construetor. For
instance, the crystal detector was selected for
its flexibility of adjustment—the cat-whisker
may be adjusted io touch any part of the
crystal’'s surface, and then the Ppressure ad-
justed ““to a T"—nn important facter in ob-
taining maximum sensitivity. The 3-eircuit
tuner is of small-spaee type: however. it was
selected for the design of its tickler eoil which
may be rotated 90° either side of zero coupl-

| ing, thus permitting in-phase or out-of-phase
| feedhack.

The specified batteries fit on the
baseboard.
List of Parts

One Gen-Win type 301. nir-wound, 3-cireuit
tuner for 350 mmf. tuning condenser, L1

One variable condenser, 350 mmf. (tuning uita}),
Cl:

Two Concourse fixed condensers. 200 V.. 0.5-
mf. (screen-¥rid bypasses), C2. C4;

One pig-tail type miea-diclectrie fixed condenser.
.01-mf, (ecoupling unit). C3;

One uig-tail type mieca-dielectric fixed condenser.
350 mmf. (blate load resistor bypass), C5:

One Concourse (ry electrolvtic fixed eondens-
er, 25 20 mf. (srid-bins bypass), Cé

One crystal detector, D

One closed, single-circuit juck (for phonograph
plekup). J1

One open-cirenit jack (for headphones or mag-

THE RADIO INDUSTRY

Issued Monthly for Radio
Service Men

This new magazine is filled with inter-
esting service information; plans of
the Association; Service Men expe-
riences; answers to inquiries about
servicing; hints on making extra
money in the servicing field, in short,
it is a magazine written for and by
members of the ORSMA. It is
the woiece of the Association in which
the problems and suggestions of the
individual members are presented for
review and discussion among the fra-
ternity. It is a magazine for, of and
by the Service Man, edited by the staff
of RADIO-CRAFT Magazme sponsors
of the OFFICIAL RADIO SERVICE
MEN’S ASSOCIATION.

In appearance this BULLETIN is
made up in the style and size of a
tabloid newspaper. It contains up-to-
the-minute service information. A
partial contents of the average issue is
found below:

EDITORIAL Adv:j:l tothe young Service Man—
w to get »
SER\ ICING E.\ PERIENCES: The methods ured
to overcome unusual and difficult aervice joba.
SERVICE MEN 'S EQUIPMENT -Favorite teat-
ing units of "‘vere ' Service Men.
EX ’OSING THE SERVICE ‘C\ PS": A continu-
1he war against dishonest service work.
TI |£ SERVICE MEN'S OWN FORUM:  There the

||zw- an problems of the members may

red.’
ELECTRIFYING AND MODERNIZING OLD RE-
CE IVERS

An a nource of income for the Serv-

MAI\ING MONEY AT SERVICING :—Methods of
advertising and eutlndnng business employed
by successful Service Me

THE RADIO SERVICE f\!EN S BUYING GUIDE:

A clasaified directory of radic manufacturers
and aupply compan-ei which allow special dis-
counte to mber

THE QUESTION BOx -Questions asked by

rvice Men and the anawers

EMPLOYMENT SERVICE: - Ads inserted by com-
panies in need of Service Men and Mensbers
locking for employment.

Subseription Rates for the

ORSMA BULLETIN

netic reproducer). J2:
One porecelain base, 8. P. D, T. knife switeh, ORSAMA Non-Meni-
Swm 1g Membors bers
One type 32 screen-grid tube (first A.F.). V1 50¢ one year $1.00
One type 33 pentode tube (second A.F.). V2 $1.00 two years 31.75
Two clips, Ant.. Gnd.: $1.50 three years $2.50
One dial for C1 $2.00 four years $3.00
One knob for L1 (tiekler) ; $2.50 five years $3.75
One baseboard (a “breadbeard’), 10x14x35, - Price of Single Copy 10c
in. thiek;
One Lynch resistor. lmeg. 0.5-W. grid voltage- 9 Co—
dropping unit), R1 Subscription Blank
One Lynch resistor. 0.25-meg., 0.5-W, (plute | — — = = e e ——
loud resisior), R2; Executive Secretary O, R. S. M. A,
One Lynch resistor, 1 meg. 0.5-W. (leak), R3; 98 Park P'“l“'- N“‘”“Y‘"" e —
. » JIeiost ikt my tance o i
One _L-""ch resistor. 5.000 ohms, 0.5-W. (screen please enter my ’ubs(:PIPtinll to your BULL I‘?l[l\‘ ‘lf)r
2rid voltage dropping unit), R4; - !'Lu:- I |
One Lynch resistor, 750 ohms. 0.5-W. (grid | gh‘,‘;:' Cortificate T i‘;““‘ ation and my Member-
bias unit), R5; ar .nrln r;cl;l .n.hnlnen;{her hutl \\l.ll.:ld I(I)kenms rgtl-u;e your
One Amperite filament ballast resistor. with |  #pbplieition blank 1o Joln the 0. R. 8. M. A, {(no
mounting. type 3-1, or & 10-ohm. rheostat. [e==0 duesHlta] be [RAldRbY, )X
R6: Nume - -
One roll solid push-back hookup wire;
One No. 6. 2 V. storage cell, “A"; Address p——
Three No. 762, 45 V. batteries, "B ;
| Clty e . . Btate....cccom o
Cne phone plug. B
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OPERATING NOTES

{Continued from page 33)

A new .05-mf. condenser—the correct value—
was installed, and the chassis replaced in its
eabinet. This unit is riveted to the chassis and
located to the left of the volume control. The
schematic of this receiver is shown in Fig. 2.

Fading in
been eliminated by replacement of this con-
denser, or similar units eonnected in the same
manner in the RF. and LF. stage; the R.F
condenser is Jocated on top of the chassis near
the antenna coil, and the other near the second
LF. transformer.

RCA Victor 79

The automatie phonograph control mechanizm.
phonograph volume control. and the remote cable
have been the subjects of numerous service com-
plaints in this set. The automatic phonograph
has been the chief offender because of the many
required delicate adjustments, some of which
will be described.

This instrument utilizes remote control,
prising  two motors, located at the
proper that are actuated by conveniently ar-
ranged push-button switches; onv motor is used
for tuning and eontrol of volume for both radio

com-

and phono, and the other for driving the multi- |

contact change-over switch for radio. phono.
and for hoine- or radio-recording. The remote-
control box performs the following funections:
switches the receiver ''on” or “off,” controls
volume, selects any one of four pre-determined
stations, and causes phono-radio change-over.

When depressing the radio or phono huttons
either at the remote-control box or at the re.
ceiver to change over from radio to phono opera-
tion, or viee-versa, fails to produce any re-
sponse, it is likely that the 2.5-volt pilot light
under the indicating lens on the left side of the
phono board is defeetive. This pilot light or-
dinarily lights aup when either of these two
buttons or the radio or home-recording buttons
are depressed until the change-over switech has
reached the desired position.

The phonorraph veolume contrel is part of a
dual unit: one section of this contrel is used for
radio. This unit has given much trouble be-
cause of nomisy operation. The counection to
the movable arm of the control is made by a
wiping contact which rests against a lug in the
center of the cover, and which iz insulated from
this lug. It is very simple to pry off this cover
aml elean both the lug and wiping contaet. A
hetter repair, and one that will last indefinitely.
is to install a pigtail between these two points.

Several cases have been reported where the
buttons on the remote-control box have failed
to respond when pressed unless the box is held
in certain positions. This has been traced to
a break in gne or more wires in the flat remote-
control cable. This break is usually found within
two feet of the control box and mere often
than not, just at the point of entry. To dis-
card the whale cable because of this defect is
ridieulous and unnecessary. but it has been done.
The cable may be cut away at the break after
the insulation has heen slit down from the lugs
and each lead marked, so that the proper con-
nections may again be made.

The automatic phonograph mechanism used in
the RCA Victor model RAE 79 is the same as
that used in models RAE 26 and RAE 59, Al
though the difficultics experienced with this
mechanism are varied and numerous, they may
be classified under five headings, but only those
causing the mast trouble will be discussed.

(A.) When the record makuzine swings
across into pn:ition, the vecord i= not deposited
upon the turntable. but is carried back with the
marazine. This condition is usually caused by
the incorrect position of the reeord transfer
lever, which may be adiusted by loosening the
two serews at its base and shifting the lever so
that when a record is pluced against the tweo
ping on the lever, with the Iatter in a horizontal
position. the record hole is above the spindle.
Finally, it should be ascertained whether the
lever will clear the reenrd when the latter is
deposited upon the turntable.

A weak spring in the top of the spindle may
also cause the same complaint.

(B.) As the record magazine returns to posi-
tion after having deposited a record upon the

turntable, the bottom record or records are
dislodged.  Invariably, this complaint is due
te an incorrect adijustment of the magazine
RADIO-CRAFT for JULY,

over twenty of these models has |
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UNIVERSAL
SUPERHETERODYNE @

For Farms—Ships

And Ideal Auto Receiver

Cn be ins d anywhers in sn Surans ol “ 5 w
Jif Wikl arerate g E NTe
Wit SOt W Cl0Tu and schedialn .m.. diaxes
COMPLETE KIT

Mg bl met A\ Arciurue, or bae-

Genuing Walnut Cahiet

Repular Price. .

SPECIAL ﬂiPEK "The atwve it Comi

COMPIL. ETF ET ul lirted nbove. temdy wperat

Pastal Aum
Post. B }.,gn-!y 1o Ouerabe

IMMEDIATE BELIVERY: All orders shipped within two hours
in full |

POSTAL RADIO CORP.

Cable Address “POSTALRAD,” N. Y.

| 135K Uberty SL, New York, N. ¥,

Auto-
\\ .limll Cabinet.

AL
lery or Delen
oftice—farm=—camp—hospital

artis
B

1er peced

zan A,\ \

AUTOMOBILE.

Build Your Own Auto Superhet

—City Apartments

Gel actually eight |ube performance with thiz powerful
A.C.-D.C. ar Battery Superheterodynr. “tillzes the latest
SAT | igtid  converter a couibined oscillatgr  and
modulator, 78 intermediate, 77 second detector. 41 or 43

and _the Wew 23Z5 Full-\Vave Volt-
age Doubling  Rectitier., Desifned by Thonas A, Cross-
ey, well-known radio engineer. 1 nconditionally Guarsnteed.

MNote Special Features
Dynamle speaker—Tone eontrol—Illuminated Vernler Dial—
-13attery, ami 32-volt Qutlet contained. Genuine inlaid
I'nHee slenals—8 pounds 10 x 6% x 4%"

No ground or outside acrial neeessary. Net works on
110 voll—130 volt—220 volt. all freduencles, D.C., Bat
Systenns 'an Ve usedk in an auto—motor bout—
-bedromn—den--hotel—seashore.

as . power amplitier.

4-TUBE UNIVERSAL AC-DC
OR BATTERY RECEIVER

mnected in A

I v}
E wtor. Ench kit supplied

..$11.95
495
2.60
{1830
5y
“r.ms

$3.
5|u.15

d. ut C. 0. D.. orremit
mplete kit $11.80
{With Tuhs!
COMPLETILL READY TO
OPERATE .$12.80

roller. The locknut of the roller should be
loosened and the roller adjusted so that it is
not only at right angles to the record magazine
shaft. but it should be raised so that it will just
touch the magazine when it is empty and pass-
ing through its eycle.

(C.) Occazionally, the record is rejected and
the mechanism repeats its cycle as soon as the
pickup lowers onto the record. Stating only
one major reason for this complaint is difli-
cult becavse of the many eontributing ecauses
At any rate, main causes are listed. The four-
finzer lever is mounted and operated on a riv-
eted Joint. This rivet works loose. making the
lever shaky and often dislodging the long finger
of the lever so it swings into position against
the flat side of the cluteh pawl. starting an
other cyvcle. The lever must be made steady by
hammering down the rivet, bult not so much a
to cause the lever to stick. At other times, it
has been found that the four-finger lever spring,
whieh is abont an ineh long and one e¢nd of
which is fastened to a stationary post, has in-
sufficient tension to hold the long lever in place
against the eluteh pawl. Part of the spring
may be eut off to increase the tension. Usually.
however, the mechanism may be closely ob-
served in operation without records or turntable,
and the long finger of the four-finger lever may
be bent slightly up or down so that it engages
properly with the elutch pawl without slipping.

(D.}) The mechanism continually trips 2
cannot be stopped even thourh the "off” button
has been pressed and the line plug has to |
removed to stop it. This state of affairs
caused mostly either by improper adiustment
of the switch actuateéd by the bracket attached
to the rear of the slide or incorrect timing. As
soon as the mechanism has finished its cyele.
the contacts of this switeh should open, and
close only when the mechanism has tripped.
If this switeh is found at fault. it may be
shifted into pasition by lvosening the two mount-
ing screws, one of which rides in a slotted hole.
In the event the setling of this switch is cor
reet. it most likely that the gears are
properly timed. a correction for which is simply
deseribed in the RCA Vietor munual

(E.) Pickup onto outer smooth rim
of record, but either does not slip into the firs
groove or slides across several grooves. ‘Thi
condition is almost alwaye caused by insuffi-
cient or too much tension of the flat spring
which presses agmainst the tone-arm locating

[

is

lowers

lever. The spring may be bent slightly one way
or the other to secure the necessary tension
adiustment.

1933
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——WANTED!——

Jobbers-—Mail Or-
der Houses and
Representatives in
all territories.

i TWO FAST
MOVERS
Free Edge Cone
and Voice Coil As-

semblies.
And—
Field Coils for all

Dynamic Speakers.

o

supply and remedy your Speaker

We can
needs.

Speakesr Mftrs. Since 1521

Leotone Radio Co.
63 Dey St New York, N. Y.

A
GREAT
BOOK

. e 122 ages
a yLdl' of Iwepserv-
ice data,
up-to-date by
three supplements a year. Mail your dol-
lar now 1o Dept. ﬁ Ten days’ trial,

Money back il nut .mtz.rfed
175 Varick St. Nexw York, L'V

ELECTRAD

KLEK SOCKETS
\ FOR AMPLIFIER. RECTIFIER,
AND TRANSMITTER FPANELS
Will put your tubes in front
where they can be scen and eas-
ily changed.
£,5,6,7 Prong Posatpaid $2.00
KLEK-SOUND-EQUIPMENT
3923 momtrosc Ave., Chicago, HI.
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What are
the 25Z5,

former and
tenting ALIL
At laat,
Translormer
265.00

43, 148,
tubes to check?”

new Nu-Ald 50T R adabter in the 24 wocket of your
pressnt tube checker.

just what you were waiting for.

YOUNEED TUEYS0TRADAPTER

you goink to do when You et one of
ete.. cte.. high filament voltage
llere’s how. Just uxe the Lrapd

The_self-contained trans-
switch in the 950TR is de«igned for
10. 12.6. 14. 15, 256 and 30 volt tules.
150T R

Tube Checking Adanter. List Irice

20TWLA

™

$74DSA  975D3A

ﬁ

978DSA go7psa

—

Composile 5-7 socket.
4STE rame ns 457 but has

cantuctn.

for (he 59
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437 recelven the aniall bieed 7-pi
437EA lur all small b
mime a9 43TEA
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425 five-contact socket with 1 19/3}
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&8

Componite
S67E sume nn G67 but has”

UIP YOUR ANALV!ER WITH THIS

I. C AND BRING IT UP
DIAGRAMS AND DIRECTIONS
REE wITH ALL ORDERS.

90TWLCA New Sinall 8ize Seven Pronk
Nu-Ald Latch Logk Anulyser Plug with Twin
C. G. Huadle and five fcet of EIGIT wire
cable attnchrd,

SENT

QOTWLCA (asdescribed) List prico..$5.50
SOTWL Sama without cabla Lint
price ....%3,50
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the 976DSA and for the 59 sevea contact
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Iheme four new SMALL SIZED :asociate
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panel & and 1 14732 mo ng hols
spacing 3 akl 4. 5. mne nenng
tubes, 1renits common—sll
others islated—hys e cohincts.
Listprice. ... .. ..... ... ..
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! be had on meter.

CAPACITY TESTING

(Continued from page 28)

Range 2 of the chart, a 1 mf. condenser will
give a meter reading of 280, while a 70,000-ohm
resistor will read infinity. It is clearly seen that
this condenser may be measured on Range 2 as
follows.

Rotate the switch on the point-to-point unit
to the G2 position, Fir. 1B, Remove the meter
lead from the L position to the H-M position.
Throw the T.P.D.T. switch, Sw. 3. to the M
position. close the adjusting and line switches,
adjust the meter to full-secale deflection using

the H-M knob, open the adiusting switeh, Sw. |
be ob- |

2, and a meter reading of 280 will
tained, which corresponds to a 1 mf. eondenser.
Again, looking at the schematic with regard to
this cireuit, it will be noted that resistor 50,
of 25,000 ohms, is in series with any further
path leading to the chassis, and as this test is
matdle on Range 2, shewing a meter reading of
infinity from 20,000 vhmsg up, it is plain that no
current will pass through this 25,000-ohn: re-
sistor ; therefore. condenser 30 is measured for
its actual capacity.

‘There are other condensers in this chassiz that
may be tested using the same methods described.

To test the first AF., the analyzer plug is
inserted in this socket. The test is to be made
on condenser 30 (note: there are two condensers
in one can both numbered C30), which has a
capacity of .25-mf. and is loeated
P socket terminal and chassis. See Fig. 3. Ex-
amining this circuit, we find that there are tweo
dilTerent circuits to chassis.
is pulled out.) One circuit is from the P con-
nection through a resistor of 25.000 ohms, R26,
through a .25-mf. condenser, C30, to chassis:
the second circuit is throush resistors K26 amld
R27—a total of 50.000 ohms and continues on
through ceondenser 57 of 6 mf. to chassis. Not-
inyr the values involved, it ias plain to see that
Range 1 must be used.

Therefore we refer to Range ! of the chart
and note that n resistor of 25,000 ohms will give
a meter reading of 790, a resistor of 50,000
ohms will give a meter reading of 650, and a
25-mf. condenser. a  full-scale reading. As
stated befure, n condenser that will rvead full
senle on Range 1 will pass whatever current
flows to it throush the resisior with which it is
in series. This being the case then. the path
of least resistance will be from P throush R26
and C30 to chassis. The meter reading is
790, which is the reading of a 25.000 ohm re-
sistor. H26. If this condenser were open,
current would then flow from P through R26.
R27. C57 to chassis, and a reading of 650 would
which is the reading of a
50,000 ohm registor, R26-R27.

The next test is made on condenser C23, of
.01-mf. Candensers so connected in a radio
set are the cause of considerable cutting o,

and it s very useful to have some means of
testing  them quickly. However, test leads
will have to be brought into use here. ‘These

are connceted to the capacity pin jacks of the

tester. Sce Fig. 1C. The test is made be-
tween the I socket terminal of "Det. Amp." and
the Gt terminal of the first AF. stage. It is

important here that there be sufficient resist-
ance between Gl and chassis, and chassis to P,

make sure that the current doesn't travel
hy either of these paths. Consulting Fig. 3, we
sec that between Gl and chassis there is R25
aml C24, a total resistance of 210.000 chms, the
resistince of R25. From chussis back to the 1"
terminal of the "Det. Amp.” socket the cireuit
is through C24 (note there are 4 condensers in
one can all marked €24 in schematic) and R21.
The total resistance is 51,000 ohms, the resist-
ance of R2i. Therefore. the total resistance of
the circuit Gl to chassis, and chassis to P,
would be 291,000 ohma.

The capacity of C23 is .0t-mf. this being the
cupacity under test. The resistance in the test
is 291,000 ohms- —call it 300,000 ohms.

To determine the path of least resistance, we
again refer to Range 1 and find the following
readings: a .0l-mf. condenser. 390; and a
300.000-0hm rvesistor, 275. Therefore, condenser
(23 may be tested for open. If a reading of
275 is obtained. it will show C23 open, as 275
the resister circuit reading
The next tests are made in the second A.F.
tube socket, the first of which will be the tone-
control condensers, C31. The speaker plup is
disconnected. The test is very simple. as these
three condensers are alone between P terminal
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CLASSIFIED
ADVERTISEMENTS

Advertisementz Jn this settion are Insetted at the
vo:t nl ten ecents per word for each insertion—name.
inflfals and aditress each count as ome word. Cash
diould  accompuny all classified  advertisemen® un-
lrss placed by a recoknized advertising apency. No
Ivss than ten words are accepled.  Advertlsing for
the August 1933 jssue should be recelved not later
than .dune Sth,

DOGS
BEAUTIFUL Registered bull pups, §15. Bull-
dogs. 501-RC, Rockwood, Dallas, Texas.
INSTRUCTION
CANADA'S Oldest and best equipped radio

schoul offers complete course covering Radio,
Television, Sound Amplification. ete. Approved
by leading radioc manufacturers. Ne¢ duty or
cxchange to pay. Radie Colleze of Canada,
Limited, 310 Yonge St.. Toronto.

RADIO
MAGNETIC Speakers rewound and adjusted.
21.25. Radio Service, Flora, Indiana.
GUARANTEED “Pocket Radio,”” $2.00. Cata-
log, 10c. Neil Tasker, Shamokin, Pa.
TRANSFORMERS REWOUXND, varnished,
baked, guaranteed. reasomable cost. SPEAKER
REPAIRING., magnetic $2.00-32.50; dynamic,
voice coils. fields, etc.. reasonable charges. Clark

Bros. Radio Co., Albia, lowa.

ATWATER KENT Power packs with shorted
condenger banks repaired chean. Build a con-
denser tester. complete with plans 25e. Tests
to 50 mmf. S. J. Lyon, 2039 So. Lawrence,
Wichita. Kansas.

CRYSTAL Set—somethin® new. Separates all
stations. Operates speaker. Blueprint, 6 oth-
ers. 25¢ coin. Modern Radiolabs.. 1508 23rd
Avenue, Oakland, Calif.

erystal
making in-

CRYSTAL Radio fans. ‘'"Melomite”
improves reception. 25c¢. Set
struections included. Selective' crystal set
$1.00, with phone $1.85 postpaid. Melomite,
7123 Fairmount Station. Kansas City, Mo.

SCHUMACHER Fivxed crystal
tive. Extra loud. _Adjusted
Permanent. $2.00. Schumacher.
St., Pittsburgh, Penna.

ultra sensi-
for distance.
58534 Forbes

new superheterodyne eir-
cuit. 5 tube A. C. operated receivers. Latest
developed model. Newest tubes, long range,
fine tone value and selectivity. 25c¢. Barreto
gadio Laboratories. 13 Peck Slip, New York
ity.

MR. PROGRESSIVE
MANUFACTURER

You realize that
humidifying  appa-

tu- ix a necesxity
ih  the Amcrican
honve, and you know,
too, that the publie
will soon realize it.
Just us stores, thea-
trex. offices  aml
homes  are  being
Tuiile with air eorn
ditioners, so the older
homes will dermand
lizht, inexpensive
linmidifying deviees.
Buch an artlete will
he a1 money-maker.

A new invent
{putent npp"l ntior
in progress) subpin
this need. und its
manufaetarine  cost
i% 20 low that it ean
b wold profitably at
35.00 It ix elen
trically opernted. practical, deorative. so cmunbuet that
it iy be nttractively combined w a luinnt it not only
hinidifies the air, Init may be used to perfume it.

This invention is for sale on a cnsh-nad-royalty basis
which will attraet the progressive manufacturer to whom
this is addrewed

For information, write to
HERMAN YOUNG
96-98 Park Place New York, N. Y.
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Build

the New Electrified
A. €. “DOERLE"™
2-Tube Receiver described

completely in the
July issue of

Short Wave Crait

25¢ A COPY
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At Al 4-Color Cover
Large 47x12” 1In Size
Newsstands Over 200 ihlustrations

l{.\l‘IDLY increasing each day are the number of ex-
perlments in  the Short-Wave fleld—developments
which are bringlng to this branch of radlo thousunds of
new ‘'thrill seekers.’” [Experimenters, as in the early
days of Radie, agaln have the opportunity te bring about
stirring  new inventlons. Read, fan SHORT WAVE
CRAFT, the Experimenter’s Magazine, how you ean build
your own Bhort-\Vave Sets, both transmitters and recely-
ers. SHORT WAYE CRAFT is exclusively a short-wave
magazine—the kind you have wished tor so long.

Feature Articles in the July Issue

The ""Ace tligh' Band-Spread 3, by Howard Mc-
Entee.

The Electrified A. C. ""Doerle’” 2-Tube Receiver.

Ultra Shor: Waves Guide Airplanes in “"Blind
Landings.”’

Latest European $-W Circuits, .

Plenty of 2 and 3-Tube 8-W Sers for the ‘"Begin-
ner,

The ““Air Rover”” 2-Tube Receiver—Uses 2-volt
tubes of the screen-grid and pentode types.

2-Tube Combination Regenerative-Oscillodyne Re-
ceiver, by J. A. Worcesier, Jr.

SPECIAL OFFER COUPON

SHORT WAVE CRAFT
98 Park Place, New Yaork,

GET
] As per your Speclal Ofter, 1 enclose £1.00 (Canada
and foreign $1.20) for which enter my subscription teo
KHONT-WAVE CRAFT for 8 months. {1 understan]
thal your rexular rate for a Fear's subscription ls 22.50.)
0 Mall me a sample copy of SHORT WAYE CHAFT for
which 1 enclose 15¢c (U. B. Stamps or coin accebted).

N. Y,
ACQUAINTED OFFER

Name ...

Address

..... Biate. . ———

Clty.
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and chassis. The point-to-point unit is set on
the P contiuct, Range 1 i3 used, and the tonc-
control knob located in the lower deft-hand
corner of the radio set is rotated to its respec-
tive positions. The followin meter readings are
registered : 390, 640, and 780, which correspond
to capacities of .01-.02- and .03 mf. One of the |
filter condensers, CB7, 18 tested next. The |
capacity being 6 mf., Range 3 is used. The
tester is set for Range 3 by throwing the T. P.
D. T. switeh Sw. 3 to the H position, and the
meter is conneeted to 4+ and HM pin jacks.
The point-to-point unit s set on the K contact.
which is the screen grid of a 47 tube. The test
is made between K and chassis: the speaker plug
is disconnected. Close the line switeh, Sw. 1,
and the adiusting switch, Sw. 2, then adjust the
meter to full scale. Open the adjusting switch
and the test is complete. A meter reading of
315 should be obtained, whieh is the reading of
a 6 mf. condenser, I

This completes the test. By using the meth-
ods described, it is surprising to note the num-
ber of condensers that may be tested for opens |
and for their actual capacity between the tube |
rocket terminals and chassis. It is beyond the
scope of this article to take in every combin-
ation of resistor and condenser encountered:
however, suflicient combinations were coveredl
for the average Service Man to fully grasp the
idexn

The Tester

Figure 4 is the schematie circuit of the
capacity tester used in these tests. Switch Sw. 1
is the line switeh:; Sw. 2 is the adjusting switch;
and Sw. 3 controls the threc test positions: that
is, when in the O position., the L range is
being used with meter connected to pin jacks
4 and L, and R8 is the adjusting rheoestat
for full-seale deflection. When in the M posi-
tion, the M range is being used: the meter is
connected to ** + and H-M” pinjacks. and R®
is the adjusting rheostat: also, R4 is shunted
across the meter, a3 may be seen. When Sw. 3 is
in the H position, the H ranrxe is being used
the meter is connected the same as for posi-
tion M, and RY is also the adjusting rheostat.
Resistor R5 i3 now connected across the meter
and R1 is shunted across R9. These three
ranges, L-M-H, represent Low, Medium, and

Hirh capacity, and correspond to Ranges 1, 2, |

and 3.

Resistor R1 is shunted across R9 on range H
to protect R9, which is not eapable of handling
the heavy current of this range. Resistor R7
is a limiting resistor used to protect the meter
from full tine voltage being accidentally applied.
Hesistors R4 and RB shunt the meter on Ranges
M and H.

The e¢ircuit is very simple and no difficulties
should be encountered in constructing it. It has
no meter built in with it. This was omitted
purposely, for it may be used with any 1 M.A.
meter of the rectified type; and, as most Service
Men have such a meter already conneeted up
ax a combination output, volt, ohm and mil-
liammeter, they may make use of this capacity
tester by simply connecting it to the 1 ma. A.C.
movement of the meter.

If no provision is included in your combina-
tion meter for thi connection, it may be done
by bringing two leads from the A.C. side of
rectifier to pinjacks. The capucity tester is then
connected to these pinjiacks as shown in Fig.
1D.

Attention might be called to R1, R2, and R3.
These resistors handle heavy currents and, there-
fore. must have a rating of 20 watts. When
using the H range, or Range 3, make your full-
scale adjustments quickly. and don't leave Sw. 2
closed for long periols of time with the switch
Sw. 1 elosed. This range wuses considerable
current, and resistors R1, R2, and R9 may be
damaged. A momentary switch may be used for
Sw. 2 hut this type of switch requires the use
of both hands to make the full-scale adjustment
—a toggle switch requires only one.

One 100-ohm resistor, 20 watts, R1: one 150-
ohm resistor, 20 watts, R2:. one 750-ohm re-
sistor, 20 watts, R3: one Weston or Van 100
ma. shunt, A.C., R4; one Weston or Van 500 ma.
shunt, A.C., R5: one 4,500-ohm resistor, 1
watt, R6; one 75.000-ohm ecarbon resistor, 1
watt, R7: one Eleetrad 50,000-ohm rheostat, R8;
one Electrad, or equal, 400-ohm rheostat, R9;
two 8. P. 8. T. togrle switches, Sw. 1, Sw. 2;
One T.P.T.T. 3-position key switch, Sw. 3; five
pinjacks; one bakelite panel, 6x3%x inches:
one bakelite wall receptacle, single screw mount-

ing.
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*
nno
A The Greatest

ADVANCE IN TESTING IN-
STRUMENT DESIGN SINCE

1929

A radical departure f
tional—a new era of radio servicing os
p itself-

PRICES 60%, LOWER

*
WRITE TODAY—FOLDER 333
*
SUPREME INSTRUMENTS CORP.

465 Supreme Bldg.,

ance®

the conven-

Greenwood, Miss.

-

MANUFACTURER can have no
L% pgreater faith in his products than
to guarantee their faithful operation,
and with such a guarantee Tobe con-
densers are sold.

Tobe condensers are
plainly branded with our
trade-mark. We do not

manufacture any con-
nSTARTON ¢ denser which does not
ConpERstf bear the TOBE label.

i Accept no condenser as

a TOBE or made by
TOBE if it does not bear
our trade-mark.

The replacement by-pass condenSer,
shown above, is only one of our com-
plete line of Sparton replacement
by-pass condensers available in %4,
1%, and 1 mfd. sizes. All Tobe Sparton
replacement condensers are inter-
changeable with the units originally
supplied by the receiver manufacturer,
They embody the famous Surgproof
construction and are impervious to
moisture,

‘If your jobber cannot supply you, write

Tobe Deutschmann Corp.
Canton, Mass.
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Two New 25¢ Short Wave Books
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Theze new hooks w | I,r- weleomedd by all .I ort wiave experimenter .'r-q_, “.
short wave huh 1 wive enthusiasts, une as onr forier 1wo , —
bonks HOW To |t 'll ll \\D OPERNTE SHORT WAVE RECEIY n g}
ERS, und 1TOW TO BECOME AN AMATENR RADIO OPERATGR -S[mR ;- 4
were welromed by thousmmls of our short v friends. iBf IWAVE §
In confurmity with the times these hooks have been priced at ¢ jer glNNfRS \
n i 1 r by " twn
[0S e volumes coura tremen 1o of informatie ] ,{ OO’(
\ ) d [tusteatio hecn cliosen Kive @
\ ,ut\l abmost Ir heta !
ou hiake s ng ks {F ey
and we know trom \ L Y
thusiasts that son wl K liese ik H .

Ten Most Popular Short Wave Receivers.
How to Hake and Work Them

e whe wish b thes

LAFT hia

of lhunvleumpl!l! wor
from the m plest one Luybe ut i
Complrte [ 1o make o
humanly |-uu[|-l¢ tu de
Contents
2 R F. Tentode ‘“ receiver  haq two  stage of TRF 24 v
Ferfiver that re: 12,5t 1¥ DeLuxe
innew: luhrAj er Caw - W
he - Ve J"ll‘..n Stmnl-Hy
od—Ehort Wuve ) dyne—-Cont 'ocket BW recel
My Idin of 1-giud 8W ucelvar—A Goad “One-Tuber.
IMPORTANT

YHERE IS NO DUPLICAYION WHATSOEVER BETWEEN TH{S
ND QUR OTHER VOLUME —*'HOW TO BUILD aND
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d reference b

nod overything worthwhile knowing « Vo in this
nad g
ui L
1ients m Brief
Gene teal w re .; ‘,ml., of Tta

Linrt Woave Cal ala—1 \a o
hort Wave se e I.J,,_ e a1

Tunins 8 \ah: s—Rrkeniration r A
or BW Neta—(: £ Speaker 1 Lnarnifid Code \Wave Longth
and KilocYele Wirlng Chart—iinka in Bhort Wave Counrfuciion.

Each book contains 40 pages—over 75 illustrations—25§c each
Not sold on newsstands—Mail Coupon Today!

SHORT WAVE CRAFT

96-98 Park Place, New York City,
Gentlemen:
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Wave Receivers. How to Make and Work Thum

ml me prepaid,
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i ropy of your new book **Ten Most Poepular Shert

D I enrluse herewlih 25¢ for which please send me prepadd. a copy of your new bouk **The Short Wave Beginners

I:] l um-logc 58 for which nll ase send me, prebaid, your two hooks,
and The Short Wave Beginner's Book.’

to Make and work Them,"
{Send money order. check, ar cash or new U 8. stamp
Name.........otmrvi.

Cly......

“Ten Most Popular Short Wave Receivers. How

IRteggister letler I It containg curreney or stamps.)

Address

State

y In your community there are dozens of

electric  refrigerators to be servicel.

Many need immediaté repairs which ecan

be made aulrkly. with little expense—and

which you ean repafr with the aid of this authori-

tative Refrigeratlon Service Manual. MaKe many
extra dollars. together with other repatr work. FElec.
tric refrikeration servicing 13 a well-paying bosi
ness—start in your mnre «Ime—bemre Ium.' you \\Hl
devote full time to Johs puys
smali coit of the 0[-‘1-‘[CIAI. REFIHGEHA’I‘!U.\'
SERVICE MaNUAL,

96 Pages of New Data
Have Been Added to the
OFFICIAL REFRIGERATION
SERVICE MANUAL

To bring this uselul servica manual right up-tn-dute.  Mr. L
Wright. the editor of the OFFICIAL REFRIGEKAT

1CE MANUAL. lias added n wesblih of n
reirigeratorn. nnd older modrin as well. An
has beon neeurntely desctibed (rnin the
din&ramn to illustrate the chsehtisl PAte. 80 -nmltned I||1I rflhurn
ean esaily made. additing of theas new pages wlli not
ereane Lhe comt of the ook \u thuse whu order their o m\w

Here Are Somie of The Important Chapters:

Introduction_ to the Rafrigerntion
Borvicing Business.

Jnlary of Relrigerntion.
ameatnls of Refriceration.
Description of All Keown Typra

llnlnnn.unm
Moto
'I‘rouble Bhooting
Unjt Parts. V-Ive- and Automatie
Equipment.
Mnkes nnd Specificntions ml Unita,
Manufacturers of Cabine!
Hefrigkerants snd Aulonmnu Equlp-

ment nad Many Other lmporisnt
Chapters.
OVER 1.200 DIAGRAMS
450 Paxes

Flerible Looseleat Binder
Complete Service Data

Mail Coupon Today!

| GERNSBACK PUBLICATIONS, Inc. RC-733 |
96-98 Park Place, New York. N. Y.
f "I enclose herewith my remittance for $5.00 |
(check, stamps or Money OQOrder uccented) for I
| which you are to send me. postace prepald. one
ropy of the OFFICIAT, REFRIGERATION I
I SERYVICE MANUAT. together with the extra
I 96 pages of new material at no extra cost. |
| Name .. |
| Address |
| Clty State |
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Here’s a book
every Radio Man will
refer to dozens of times

every day—

 ADIO NOISES

and their cure
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A Valuable RADIO BOOK!

BRE is one radio book that answers every

conceivable question on interference. It
contains 76 pafes. B'%x11 inches. chock full
with wiring diagrams. drawings and photo-
graphs showing where interference originates
—how it is distributed. and how to eliminate
it.
every radio listener,

Send fifty cents in stamps
or cheel for this book.
RADIO-CRAFT MAGAZINE
96-98 Park I’ace New York, N. Y.

dealer and Service Man,

RADIO-CRAFT

This is a wealth of information necded by |
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THE DX FORUM

(Continued from page 38)

night, between CKGW and WWL, you wiil hear
G2LD on 812 ke.. if your set is very good: or
try for the 60kw. Stuttgart, Germany, station
on 833 ke.. after KOA signs off about 2 A. M.,
E.S.T. You should not have a hard time to find
them with your set. 1 had them twice in a week
on a 6-tube superheterodyne with a 75 foot
aerial! Let's hear from you.

P. J. Aumn, (WIEAF and WIFGJ),

3 Water St..

Mutnan, Conn,

A SUPERHET BAGS NEW ZEALAND

Fditor. Rap10-CRAFT:

Do not DX on U. 8. stations (these can be
picked up here in central U. 8. from ceast to
coast on any common receiver) ; however. fo
eigners of any ki will give you difficulty on
wvither short or long wave.

I do not log or ask for vertifications from
Mexicans a3 there are from 4 to 8 heard nightly:
XEW, though, is one nice station.

A few of my catches are YVIBC. 960 kc.:
RUS. San Salvador, 665 ke.: HJN, Bogota,
Colombia 690 kec.: and one reception of Poste
Parisien, Paris. on the morning of December 2,
at or near 1:30 C.8.T. This is a 60,000 watt

transmitter.

A few Cubans, CMCN. CMCD. CMK and
CMAF, were heard almost nightly until their
power was reduced from 1,000 watts to 500
watts,

KGU, Honolulu, 750 ke., also has been heard.

Also have picked up Canadians CKY, CKOC,

CFCO. 10AB. CKWX. and CKPR. Additional
stations heard: WKAQ. San Juan, Porto Rico,
1.240 ke.; 2YA. New Zealand, 720 ke.: 3LO.

Melbourne, 800 ke.: 2BL. Sidney. 855 kc.. 4RK,
Rockhampton, 910 kc.: 4BC, Brishane, 1,145 ke.:
3DB. Melbourne, 1.180 ke.

These stations were received on loud speaker.
using a Lincoln type S.W. 33 De Luxe receiver,
and wete received only after the U. 8. stations
were off the air on these channels. If I can be
of any help to the realers of Rapio-CrafT, drop
me a self-addressed, stamped envelope, and I
will be glad to reply.

C. R. ANDERSON,
1026 18t N. E.,
Mason Citu, lowa.

AN A.C.-OPERATED V.T.
VOLTMETER

{Continued from page $0)

also mounted on a metal brace arrangement
which carries the pilot light. The filter con-
densers are mounted at the rear with a metal
elip. The filter choke is mounted in the cen-
ter, on the subpanel. and is arranwed to just
clear the voltmeter. The tube sockets are also
mounted on the subpanel. It will be necessary
to bend the lugx on the B0 socket and mount
the socket flat with a piece of cardbhoard un-
derneath to prevent shorting to the galvan-
ized subpanel. The 56 socket is mounted on
standoffs made frem copper tubing.

The box is made up from light pine and
covered with auto top material. This makes
a light durable case which looks like a manu-
factured product. The best system of fasten-
ing it to the box will be found to tack it to the

inside edmes with small tacks which will not
quite go through the wood.
When the instrument is wired and ready to

zo, it may be tested as follows:

Set the voltmeter switch on the highest seule
available. Turn the balancing resistance, R2,
clockwise, as far as it will 2o and turn on
the 110-volt line switeh, Sw. 4. Then depress
the push-button switch. PB, and set the plate
current to a value elose to zero by means of
the resistance R2. It will be a good idea to
mark the position of the pointer of the tuning
meter with a heavy line for future reference.
Now release PB. Connect the pin jacks to the
potential to be measured. and reduce R1 until the
tuning nieter just reaches the original settinug
mark. At this point. the voltmeter's reading
is just balancing the external potential being
measured. In any case, the voltmeter selector
switch. Sw. 3, can be placed so as to use the
most accurate scale. Depress PB from time to
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FOR SALE,BARTER
| AND EXCHANGE

As an ald to our readers, all advertlsements to be
Inserted in this demsariment are acvepted at 2¢ a word:;
| name, address, street number. ele., cach counting for
one word. No adveriisement for less than fifteen
413} words accepted

The Publisher: are not responsible for dinlculties
arising out of the trudes. 1n this «depariment. only
advertlsements for private indivlluals can be ac-
cepted.

RADIO-CRAFT reserve
advertisement that conilic
maeuzine, Ren -
RADIG-CRAL'T

the right to reject any
‘-\t!!l the policry of th

Bwap advertlsements  to
06-93 Park Place, New York, N Y

Vsedd stormproof trumpets znd units.  Must be
reysonahle and jn good cundltion. Racun preferred.
State fyll deseription and lowest prire in first reply,
gharles Armbruster, 433 Sowth Center, Pottsville,
enna.

Wl exchance now Peetless Xlznugraph with six
rolls of tape for Anulyzer. Allwave Superhet or cash
Philadetphla, Penna

Jewnil Analy
sets and tube
Tube Tester.
barpaln on one or all. L.
Sireet, Ottumwa, lowa. Phone 2491

Have 72-Inch R.C.A. Vieter exponentlal horn, w
electrie and acoustie tone-urmm pliek-ups.  First eheck

r. Mode!l 447 with ada
Jewell 560 Oseillator
Write for detull

pers for new
nd Jewell 209
| glve ¥ou a real

32500 tykes i Crossman air gun. ealibre shoots
| fike a regular bullet rite, cost $17.50—will sell for
| $i.00. H. Ackerson, Islund Itoud. Rumses, N. J.
|

Stewart-Warner R-tube hroadeast set, tahle muodel
No. 80113, orivinal price $x8.50. WHI sell for $12.00
Kembert Short Wave Converter. 3 (ubes, iwith power
supply and automstie swhteling arrungenent, 10 1o
200 melers, brand new. nerer useld. cost 395,00, will
sell for #7.50. Zenith. model ZFE220 chaseis. 36 in
long. 10 tubes, T.W.F.. slightly used, inelulding
tubes. equipped with two horns. ecomes with model
ZE1 battery clinilnator, with Raytheon tube. also
Westinghouse Rectox trickle chalver. orlginal priee
$500.00. wlli sell for £iv.00. A. Nibarsky, 180 Rlv-
erside Drive, New York City.

f‘ One teivvision scanner combrizing synchronous mo-
tor., &0 hole scanning (ljce. first come, Mirst served.
{?.00. Ellis Ackerson. North Central Ave., Lamsey,

ULTRA-MODERN SUFER.  All hart
mous set mounted on @ cadmium-plite
partly wired, for sale. Oniy mwm
everything in exc-llent shape Set decerihed in Oc-
tot issue of this magazine. Price, £20.00. A real
I\'k Z. Martin, 415 Lefterts Ave., Brooklyn, New
ork.

for this fa
_chasshs an
factured parts used;

Complets sound advertizing fvstem. for automonile
Excellent ¢ondbion. H. C. Zeis, 1910 South Wayne
Ingfana

| St., Auburn

D. Kelly, 505 1lumilton |

The Best
NEWS
of the Year

will be found
on the

Inside

Back

Cover

of this issue
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time to check the original setting. making any
changes necessary with resistor R2 to mnin-l
tain this setting.

The tuning meter is rapid in action and the
inclusion of the checking switch. PR, obviates
the necessity for shorting the pin jack ter-
minals as in many designs. The rapidity with
which the voltage scales can be changed makes
it exceptionally handy, and since it is com-
pletely self-contained, it may be plugged into
a 110-volt 60-cycle line anywhere. This makes
a very compact instrument for the measure-
ment of any voltage, AC. or D.C., from 0.1- to
200 volts.

It must be remembered that this meter reads
the peak voltare, and when used on A.C.. the
result must be multiplicd by 707 to obtain the
rms voltage which is generally specified.

Because of its ecompactness and ease of oper- |
ation, this V.T. voltmeter has a great many
uses. It may be arranged with a douhle pole,
double throw switch to read both the input and
output voltages of an audio amplifier. The
characteristics of the amplifier ean then be ob-
tained by feeding a few tenths of a volt input
from a variable audio oseillator and checking
the output voltage. This is only one of the
many uses to which such an instrument may
be put, and the author leaves it to the ex-
perimenter to find others.

(The May, June, and August, 1932, and the
January, 1933, issues of RaDIO-CRAFT con-
tain a series of articles on the uses of the
V.T. voltmeter. This series covers most of the
applieations that are to be found in routine
laboratory and serviee work.—Editor.)

List of Parts
One Clarostat 7,500-chm tapered potentiometer,
Ri;
One Clarostat 1,000-ohm volume eontrol, R2;
One LR.C. 4,600-0hm, 2 watt resistor, R3; '

RADOLEK CO., 127 Canal Station, Chicago.

Gentlemen:  I'lease send me the Profit Guide.
am a Dealer (J Servlreman

I operate from Shop or Store from Home O

| I own the following Test Equlpment.

Name
Adlresx

'RCA INSTITUTES

One ILR.C. 100 to 1,000, 2 watt resistor (to be
adjusted until the plate-voltage equals 90, R4) ;
One I.R.C. 1 megohm grid leak, 1 watt, R5;

| One Lynch 2,000-ohm resistor. R6: L N . .
| One Lynch 10,000-chm resistor, R7: { Recognized Standard in Radio Instruction Since 1308
One Lyneh 100,000-ohm resistor, R8; - -
' ' ! ni ourses
One Lynch 300,000-0hm resistor, R9; Technlcal Trai ng C

in Radio and Associated
Electronic Arts

One .25-mf. tubular condenser, C1;

One .5-mf. tubular condenser, C2;

Three 4 mf, dry electrolytic condensers with
cardboard cases, C3, C4, C5;

Two I.C.A. S.P.8.T. toggle switches, Swi, Swi

One push button, type 2003L, S.P.D.T. locking

Practical Radio Engineering
Sound Engineering
Broadcast Transmission

type, Sw.2; Radio Servicing )
One rotary tap switch, 4 positions, type 1614, Commercial Radio Operating
Sw.3;
L ResidentSchools at New York and Chicagoe
[o] h riteh, ty 2003, S.P.D.T., =
i peuil. Ptiad STl s EXTENSION COURSES for HOME

STUDY wunder new “no obligation” plan,
with privilege upon graduation of 2 weeks'
intensive practical training without charge
at either Resident School.

Mail Coupon for Ilustrated Catalog
TN
iﬂ‘lﬁm 75 Variek Strect, New York, N. Y.
' N 1154 Merchandise Mart, Chicago. 111,

I Please send with no obligation to me:

( ) Illuystrated eatalog and informatlon about resi-
dent school courses.

One power transformer, 600 volts with eenter
tap. 40 ma., with one 5 and one¢ 2.5 volt wind
ings, T

One filter choke, 30 henries, 50 ma., CH;

One 5-prong socket, type 85, V1:

One 4-prong socket, type 84, V2

Three tip jacks, two red and one black;

One Readrite type TM-108, 0 to 5 ma. tuning
meter with pilot light, TM:

One 0 to 1 ma. 1,000-chm-per-volt milliammeter,
v-

One type 56 tube;

One type 80 tube.

RCA INSTITUTES, INC.,
Dept. RT-7

I ( ) Information about extension courses for study
50 CENTS A CALL I at home, together with illustrated catalog.
We reccived an interesting comment from one : Name.....,.. comsrmmnse USRI . Y | NSV
Service Man whe elaimed that so much varied
test equipment must be used these days that a | WANiTTs i - —
trailer is necessary. |
| Perhaps we had better set after our adver- Cits State.... .

tising department for trailer advertisinsg.

New!
UNIVERSAL MODEL “E”

Condenser Type Microphone

{ An/a
/| 50¢ Cali

T

)
= )

& / Amazing quality at s senmutionslly low Drice.
ﬁn- T 000 Bwivel Head with Automatic Burometrie Ad-
e o > ' justment Noa-Mictophonie

2-Btage  Amplifier

Tubes—Solid Bur Grating Diaphragm Proteetion

inum sod Chrome Plated—A®

createst value in microbhone history.

UNIVERSAL MICROPHONE CO., Lid.
424 Warren Lane
INGLEWOOD, CALIF., U. S, A.

1933 5¥



FILTERIZERS

lick your worst enemy
MAN =-MADE

S'T-A-T-1-C

The TOBE FILTERIZER KIT, as shown above, and easily
installed, as shown below, STOPS ALL RADIO NOISES

e 1‘5%\ - m».’s”tfy"" _ ﬁ——?'} Here IT is! The “Something to

lnnrsmv.q it /—ﬁ‘7\ N — = put on the radio set” that dealers

N o —m— AN x and Service Men have been looking

by e F,UEREWE ;5 Al | ~ for ever s_mce eruptions of man-

S AN "‘ / cé’%’éé? ' macle static began spoiling receiver

i ee N - ‘P'— roefovfg sales.

L 2 F,L,‘E%’ms _The Tobe Filterizer Kit keeps ra-

i i LEav N dio noises out of the receiver by the

< \ simple method of filtering the pow-

N er input to the set, providing an

e //;f/f A @ / aerial outside the field of radio

M-~ QF,L#L!’,;@,-,E — noise, and carrying broadcast sig-

.,L . e, 87 = : nals to the receiver thru a Filter-
Lv“‘ : e co'mcrso"_'._._ g ized lead-in system.,

g TO A GOOD GROUND = .

To any receiver — anywhere —
add the Tobe Filterizer. The re-
sult—instant relief from man-

Special Offer to Dealers and made static.

Service Men Everyone wants relief from ra-
Your sample Filterizer Kit is now ready at an in- le n01§e' The ’Fllterlzer' prov1des
troductory price of 52.75. Just attach this coupon this relief. Tobe’s greatly increased
to your letterheadf with your check or money order, appropriations for consumer ad-
including 15 cts. for postage, and we will send one g : ty-
only Filterizer Kit, complete with one antenna vertisement give you additional as-
Filterette RFI, 75 feet of Filterized lead-in wire, surance of a tremendous demand
and one RF4. This offer expires July .31, 1933. for this sensational new develop-

Positively no orders filled at that price after expira- ’ .
tion date. (Regular list price $4.65.) ment. Don’t be caught napping.

____________________________ Place your sample order today for
COMPANY, i i iver
PRk ﬁiﬁfgn'*'sﬁ CmCa::‘,Ylllinois. immediate dehvety.

Enclosed find $2.76 (plus 15¢ for postage) for which send me
at once one SAMPLE FILTERIZER KIT. as per your adver-

esgnent. NEWARK ELECTRIC CO.
Name = . DISTRIBUTORS of TOBE PRODUCTS
226 WEST MADISON STREET,
Address - CHICAGO,
1LLINOIS
City State ........oooeeeeiannns
1 ]
Ut
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BOOK REVIEW

HIGH-FREQUENCY MEASUREMENTS,
by August Hund. Published by the MeGraw-
Hill Book Co., Inc.,, New York, N. Y, First
Edition, 6x9 inches, 491 pages, 373 iliustra-
tions, eloth. Price, $5.00.

A very excellent book for any one interested in
obtaining data on high-frequency measurements.

The book starts with a discussion of the funda- |

mental relations in electrical circuits, followed by
a résumé of high-frequency sources. Following
this preliminary discussion, there is a complete
and authoritative discussion of measurements
An interesting chapter is the one dealing with
vacuum-tube measurements; this chapter brings
out the methods agreed upon by the Standard
jzation Committee of the LR.E.

To any one interested in obtaining a com-
prehensive treatment of high-frequency phe-
nomena, this book is recommended.

RADIO ENGINEERING HANDBOOK, by
Keith Henney, Editor in Chief. Published by
the McGraw-Hill Book Co., Inc., New York,
N. Y. First Edition, 4%x7 inches, 583 pages,
482 illustrations, flexible Keratol cover. Price,
$5.00.

In all the years of broadcast radio many, many
books have appeared which attempted to con-
dense all of the various sections of radio be-
tween two covers. Invariably they have failed;
they have failed simply because it is almost an
impossibility for one man to have at his finger
tips all the kinks that enter into each phasc of
radie. Keith Henney has solved this preblem
admirably by editing the numerous sections of the
book ; each section being written by an expert.
Thus, the book is a compilation of the knowledre
and experience of many experts and specialists.

The book is exactly what the name implies—a
handbook. It is replete with curves, tables, for-
mulas, all in condensed form for easy reference.
The discussions are short, vital, and clear. In
short, the book is intended for the man who
needs information quickly, and who is not will-
ing to wade through a maze of reference ma-
terial,

No doubt this handbook will go far townrd
helping the practical man in a practical way.

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, by Frank F. Fowle,
Editor in Chief. Published by the McGraw-
Hill Book Co., Inc., New York, N. ¥. Sixth
Edition, 4%x7 inches, 2§16 pages, numerous
tables, grapha, ete. Price, $7.00.

Any one who has even glanced at the previous
editions of the Handbook will appreciate the
enormous amount of material that is covered.

ANALYZER UNIT
May be used with the Multitester or any
volt-chm-milliammeter

Complete Knoctk-Down Kit with
Dlagram and Instructions. ..o

s105¢

FEATURES:
4.5-6-7-8-9 prong sor Selector switches—11 Paints
cach—for resistance and voltage measurements. }rovides
spares  for rnure—55 dlﬂrre]u rolm u! readmzs and -15
dltrerent av ocke
rid shif
switch.
e —pinte

wst for all tube
8ix momentary hush button

\lu'hes for current
Ten wire analyzer cahle
adapter inely etehied

te Super Test Unit, Model
Tad and Assembled..

’135¢

It is impossible to do justice to this book in a |

book review: it must be used to be appreciated.

The latest, sixth edition, is more than 30 per-
cent larger than the fifth edition, every section
is fully revised,—many arc éntirely rewritten—
there are several chapters on thermionic vacuum
tubes and ecircuits, and the book is more spe-

cialized. A thoroughly comprehensive treatment [

of clectrical engincering.

THEORY OR THERMIONIC VACUUM
TUBES, by E. Leon Chafice. Published by
the McGraw-Hill Book Co., Ine., New York,
N. Y. First Edition, 6x9 inches, 652 pages,
357 illustrations, cloth. Price, $6.00.

Since the appearance of Van der Bijl's Thermi-
onic Vacuum Tubes some ten years ago, there
has been no text that covered the vacuum-tube
field. During the past ten years the changes in
this field have been so rapid that any book that
could be put out would have become obsolete be-
fore it came off the press. This field, now, is
constant. True, new tubes are continually being
announced, but the point is that the fudamental
theory of operation is constant: a triode is still
a triode, the screen-grid tube will always be a
screen-grid tube, and the pentode will always
have three grids—provided, of course, that the
system of numbering used now is retained.

Chaffec’s new book is easily one of the most
comprehensive texts on thermionie vacuum tubes
suitable for radio Purposes that has ever been
printed. 1t starts with a complete analysis of
the electron theory as applied to vacuum tubes,
and then leads into a detailed aceount of the
action of tubes in radio. Detailed consideration

{Continucd on page 57)

THE POSTAL KIT SET

{Continued from page 11)

in a decorative
inches long,

walnut-finished cabinet
7 inches high, and

are
measuring 11
5 inches deep.

Thig outfit is available in both assembled and

kit form. The chassis is supplied already formcd
and drilled, and the parts may be mounted and
wired with little trouble. Ignition suppressors
and Protective condensers are included.
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The Last Word in TEST Equipment

NEW TUBE TESTER

Knoek-Down Kit with
Diagram and instructlons. .

o & LU

FFRATURES:

4-5-6-7-8-9 prong sorlcets. Tests all new tubes with-

oul ad:lpler: DARS()\\AL TYTE MOV'\G-COIL
METER Te 125 dierent  types tubes. GAR
TeST q]lORT TEST with pilot lluhl 2nd Dlate test
on all rectifiers. GRID BIAS TEST. imple to ober-
ate and read. Beautifub etched banei with all tube
numbers niarked. Lortable leatherette earrying case.

Tube Tes

e Dependal
d Asumbled

303 Wired

fommnce
.. BUD

LOUD SPEAKERS

Non\mL eficiency 2% to 27 watls
Deak capacity 50 watts! BUD'S
new diaplragin and volee ceil assem-
bly assure higher eflielency and fur
greater dependability! Write for lit-
erature on units, ail alumi-
weatherproof = “NATURAL-

" trumipets, Inicrophones. ex

ajr column horns.  Get de
lnil\ of FIVE-DAY FREE TliIAL!

BUD SPEAKER CO.

EREIFR} DORR ST
TOLEDO. OHIO-U.S.A.

AUTOCRAT AUTO RADIO

0 6 TUBE
— ——
@ o)
o B

Quality—Tone—Selec-

tivity and Power

List Price Complete $29.40
=—includes net. remote con-
trol. suppressor kit. tubes
mountink brackete. dynam-
ic wepemker.  Set only
£10.78, Also 456 Tube
Midgets with latent iubes
at low prices. Buy direct
from manufscturer. Save
up to 30%.
Autocrat Univereal A.C-D.C. 110 Volt 25-80 cycle. with latest
Tubes 1—6D6. 1—6CE, 1—43. 1—2525. usce Voltage Doubler Recti-
g;f’.’ﬁemiﬁn. Beclective. Dynamic Bpkr.  Walnyt Cub. Cowsl.
.75

Write toduy for our freq Catalod

AUTOCRAT RADIO CO.

3855 N. Hamillon Ave. Chitage, 111
LOW COST

FORDSON’S T Loweoer

€IX TUBE

Goldentone

TRADE-MARKE
Supcrheterodyno

s H 139
Su Tube
hessis snd
Dyn-mm
Bptakes

| Wieh automatio yolume control using tha new duples diode triode type 35
tube and with Class A power pentode usipg the hes seven-prong t3pe 59
Pentode {ubcs.  SEND FOR FREE CIRCULAR e —q

FORDSON RADIO MFG, conponnnouk

11700 Livernois A , Detroit. |
Send me FREE owul.r giving complete detaile nd Dticcs €n the
GOLDENTONE r |

Nime....
Addreza.
Cisy. ..

EASY WAY TORADIO

MAKE MONEY IN

New training method and service edquipment offer starts
you earning quickly. Covers all the latest developments
in radlo science, prepsring you quickly and thoroughly
for good positions or independent business Career. Send
'\0\‘ tor a!l partftulars to

Radio Training Association of America
Dept. RCA.7, 4513 Ravenswood Av , Chicago, lil.
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Service Men's Essentials
for All Members of the ORSMA

5 SERVICE MEN'S ESSENTIALS

VI‘HE OFFICIAL RADIO S8ERVICE MEN'S A.ﬂ.\'(_)(‘:l \"I‘IOS m ke A
. ; ' P r the une of ita 1

Tn ry te m

' A nd. v -

rmbirshi
%rrln%mtsv

Thils i 1o Certify Thial

3 Joseph & Waffer N o
1 Sty & mr_“f;":.; % No. | ORSMA LETTERHEADS

z e e ——
R Official Rodio Service Mer's Assoviation £ e
| B Bt T U Cut s Lo s iy ‘h;f
T ; No. 2 ORSMA ENVELOPES
.. TP A g = ok rh. - inheal 10 muteh the lott h Your 1

1, L00. 60c: por l(‘Oﬂ. £3.00,

No. 3 ORSMA SERVICE RECORD CARDS

No. [1—530¢ each a0 Tin in % A
lus e the s of car Daver & e t hich 1 Jushi 2t : -
(LSS WS (fox Hnslage) gl i R ol e I a.;u .'..; RO No. 1—60c per 100
pad of 50, 60c: per 10 Bads. cach of 50. 33 00. $3.00 per 1000

No. 4 ORSMA INSPECTION LABELS

The lnbel is to be filled in with the proper dutes. and Pasted inside the act or eabinet

- whers the customer will see it. 1t in n coniinuous reminder to him 1hat, when nervicr — — —
ooty :‘-:‘nmded he can call You xtuin.  The advantage is wpparent.  I'er 100. 50r: Ler LOOO. i ——
I P Bbe MW, S e
o t 2
No. 5 ORSMA LAPEL BUTTON
. At the inn of many & hand, 1abel buiton bentink the name nnd
emblem of the Assoeintlon line lnt-n denigoed. It sicnilies 10 your lellow membera that
Aldne. —_ ou bolonk to the snme Association:—and in addition it gives your eustomers & leticr
= on Py n of the M natore of yoour work.

o —— S —— ; No. 6 ORSMA BUSINESS CARDS

Thene nra furnwhed nn fine krade of paper in 1wo eatars with a blatter hack, Thus

the¥ present nn added lneentive 1 Yoor eustomers 1o keep thent in a [+ hlace.

3 o where they will §o the most cood. They ee printed with your name. nddress. nnd tele.
B e Dhane smid beng the atheial scal of the Amsocintion  Per 100. 78¢; per 1000, $4. No. 2—60¢ per 100

L $3.00 per 1000
o TR L - No. 7 ORSMA EMBOSSED STICKERS
:__ —T i T Ideal for use in scalind Packakes. envelobes. ete.. or for use on post ennds.  They cive

vour letters or earde 5 professional aspect, They sro sold in lots of 100 or more.  Pe
T per 1000, $85.00.

Sermand . 100,
= e, R ke i No. 8 ORSMA RUBBER STAMP

[ A haady udgh‘;on to an melmber -ueqnbn:;me‘;.; [n.eRru-: Igmlﬂ th:‘ntlmp‘bﬂrl
29 i o AL b b fiis atamp hna TeAny unes in 1o evecrday life of A Bereice Mon. 406 each. STEPHEN MARKO

—

- g Nos. 9 & 10 ORSMA EMBLEM CUTS

83 03‘[”1-]’ 12:\- S:;sp:-:c:f oﬁ'ﬂﬂl Th:-a "ﬂﬁ fnr printing. ndneﬂmnl etr., lrlklurnlnhrd intwa nly];-- lnllinim olem; 129 Br.ghton Drive
. . a. n t

N Iﬂnfl l:mo .?xe 1%Ly lu-. 750 cachi amall size. Sz in. “'m?'.-ﬁlﬂ'. g Tal 3-0672 AKRON, 0.

No. |1 ORSMA MEMBERSHIP SIGN -
A set of three of thess sikns. printed on henvy enrde. and luving holes Hunched in No. 6—75¢ per 110
arder to hang fn your otfice of state, and ure nold to members And asiCinte members. 34.00 per 1000

Tlie¥ are larka ennugh en thnt they are quite nrominent snd the two tone effeet makes
a very altractive® npbwarance.  Het uof three,

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A twg calor sign printed in Inrze letrers with Your name, address and telephone. with

the sesl of the Aasociarion. Tlis sitn is sy In quantities ol 25 or nore sod i ide RALPH C. REEDER
han®ing in ntorew. offices. ete.. for sdvertising hurposea.  Set of 25 parda. $3.00.
1131 So. Paxon Stect

No. 13 RADIO SERVICE MEN'S ASSORTMENT |
PACKAGE P e Towxs curonen
—

This includes nnn anld filled Iatel hution. 100 letterhends. 100 envelones, 50 arvice
tecutd eords, and lubeln printed with your naine sod addrina ns doeeribed (have. SETIHOULD BE INSPECTED
The whole x.mrlsnen! costa anly —$1.00—a worth-while saviug. Comblere. $3.00.

No. 14 ORSMA MEMBER CERTIFICATE

No. 5—50¢ each

A handsome dinlomadike certificate encraved oh wtiff vellum-bond The cortificate
is ierronally sizned by the resident und Evecutive Secretary and thefeorparation stainp
of the Amsocistion i pressed on & #val nttached to it. Your name. certificats No. 4—50c per 100
numnber und date of 7 ation nre lettered by hiand and the Certiticnte 1s mailed in a e
cardbonrd tube 10 insure sufe delivery, Euach 80c. plus 10c for postace $31.00 per 1000
- AT v
Mail This Coupon Today! |

[ — e — -

Application for RSM
Membership in A
Executive Secretary. ORSMA

98 Park Place. New York, N. Y.

Kindly send an application blank for

|
|
|
|
I
|
0 Full Membership | pataaln g | apes: | o ] —— - s | [ el it i 3
|
|
|
|
|
|
|

I OFFICIAL RADIO SERVICE \1EV'S ASSOCIATION e
|

|

|

|

i

| O Associate Membershin
|

|

|

|

|

|

I}

Y8RC Park Place, New York, N.

Please send me the fullowing RADIO 81 R\[Cl MEN'S ESSENTIALS which [ have w-
leeted frum this advertisement My renittan fur & s oenclosed,  Send remit
taney in furm of checli or money urder. Kegiater e er if it utding, cdsh, currency or
unused . 8. Postege Btaumps.

Name .. - P

Street or Box i .
Nime. ... ..... o T T T S—— PA———— CVIRSAEA NoO. a5 b oug ms g

Address i D e T A - City and Stane - PRERBpE e [ )

City. State....
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QOur Readers Say—

#The RADIO-CRAFT INDEX makes it easy to
find the exact location of any article or topic
which appeared in RADIO-CRAFT. Without
any loss of time. yon can locate Quickly, the ar-
ticle needed. This book is a hig help to every
radio man.'’

The
RADIO-CRAFT

INDEX

Ir cantains u thorough, alphabetical and topicul
arrangement of EVERY article and subject
which has beert published in all the issues of
RADIO-CRAFT from Juiy, 1929 to June, 1932

Raclio Men have conclusively proved 1o us the need and
Dracticahility for a he has ineluded in ft o
pretiensive and complet € of ev riicle has
thus far heen puhlished in RADIO-CHANFT. A hook
whirh has each tople so sub-diflded and cross-indexed
that a mere elanee at a subiect will pive you any num
Ler of classitieatlons and uses of it For example, ff

you look at tubes. you find under this tohic, varlous sul
titles. gemeral, power. transmitidng. photo-cells. testing
of tubes, hyratons. ete. Every article or notice in the

book has heen comsidered 30 deeply lmportant that when
you refer to a certain elassification, listed below the naln
tople. you wlll find perhaps a dozen or raore articles
treating the subject from different :wigles.  The auther in
eiach caze i3 given—uie exaet 1ssue in which the article
apneared. and on what pake t 13 to ve found. 80 ac
curately compliled. by C. \W. Palmer. one of radio’s fore
most writers. that in less than two minytes You can turn
to any urticle—needless to wade through all the lssMes
of RADIO-CRAFT hich have been published during the
Past three years
The RADIO-CRAFT IXDEX {5 exactly the same size as
the monthly magazlne—it has 24 pages, It can be con-
veniently kept ot file with the coples of the magazine—
ready for qulck refercnce. ‘The Index is Drinted on good
raper with self cuver

This Dbook 13 sold only by the publishers at 25c the
copy. Mall roupon below for your copy of the RADIO-
CRANT INDEX

Briefly outlined below uppears only a partial
conrents of the book

AMPLIFIERS— PATENTS—

N NN YSTEMS— PHONOGRAPH REPRO-
CABINETS— DUCTION AND RE.
CIRGUITS— CORDING—

CoILs AND TUNING— TOMER SUPPLY AND
COMPONENTS— RECEPTION—

COOPERATIVE LABORA
TORY —
OETECTORS AND

° REMOTE CONTROL—
SELLING AND MONEY

iy MAKING SERVICING—
BNECTIFIERS SET CONSTRUCTION—
INT SPEAKERS AND REPRO-
NTERFERENCE AND
HUM ELIMINATION— . DUCERS—
KINK S TELEVISION—
MANUFACTURING— TONE AND VOLUME
METERS AND TESTING CONTROL—
EQUIPMENT— JOOLS—
MISCELLANEOUS— TRANSFORMERS—
MOTION ICTURE JTRANSMISSION—
—  RECORDING AND SMITTERS=m —
PROJECTION— TUBES—
mUSICAL INSTRU LIST OF BROADGAST.
MENTS— SHORTWAVE AND
NEUTRALIZING— TELEVISION STA -
NOVELTIES— TIONS—
[ ]

ABSOLUTELY NOTHING WHICH HAS APPEARED

IN RADIO.-CRAFT HA

S BEEN OMITTED FROM

THIS VALUABLE COMPILATION

Clip and Mui

1 Coupon Teday!

e i P ST ]

stamps or meney nrder

1R

Name

Al

Cuy

Stata

i BOUGHT
1 STAND — ONLY

FROM THE PUBLISHERS THE COPY

1"ublishers of RADIO-CRAFT RC-733
96-98 Park DPluce, New York,
Enciosed you will find my remitiance of 2%¢ {check

to send me. Dosi
RADIO-CHAFT INDEX.

{ THIS BOOK CANNOT BE
ON THE NEWS-

arcepted) for which you afe
prepaid, ohe ecopy of the

25c¢

DIRECT

RADIO-CRAFT

for ST,

BOOK REVIEW

(Continued from page 55)
is miven to the rectification of small and larie
signals: a very complete chapter on regenera-
tion is included; also, a much needed chapter on
input and output admittances of vacuum tubes.
Every chapter is clear—nas clear as only an
instructor can make it. It i3 mathematical, in-
structive. and well worth reading.
ELECTRONICS. by R. G. Hudson. Pub-
lished by John Wiley & Sons, Inc., New
York. N. Y. Size 5%x8% ins.,, 135 pgs.. 45
illustrations. cloth, Price. $2.00.

‘It is quite probable that the advancement of |

science during the next quarter-century will re-
Inte more definitely to electronics than te any
other subject. Each step in progress may be
expected to suEgest practical applications of
electronic theory which will give man increas-
ing control of the forces of nature.

“This book is written for the reader who may
wish to know something about what is going on
and who has not heretofore given the matter
much attention

‘The above
Preface,
treatise,

is from the author's
non-mathematical

quetation
“Eleetronics,
iz invaluable.

MICROPHONES

By E. E. Griffin, Chief Engincer
Universal Microphone Company

One of the irritating topics in sound trans.
mission that frequently bobs up to trouble tech-
nieal men has been the confusion as to the re-
sistance of microphones and microphone buttons.

Yet the explanations are not complicated.

In some cases the D.C. resistance is bractically
the same as the A.C. impedance, while in others
it is entirely different.

Take the case of a microphone button in
series with a 114 volt dry cell. Considering the

| D.C. resistance of the mierophone as 200 ohms,

we will have a current of 74 milliamperes flow-
ing in this eircuit.

This value of 200 ohms D.C. resistance is also
its appreximate A.C. resistance or impedance.
The alternating current impedance of a carbon
microphone is not always its apparent talking
resistance, but rather the ratio of the power
absorbed by it to the square of the current
flowing through it.

The general assumption is that A.C. resistanee
of a carbon microphone is about 80% of its ap-
parent talking resistance.

‘ In the case of a two button micrephone. an
entirely different condition takes place. We have
one source of current, a single dry <ell, and the
two buttons of the microphone are in parallel
Thus the microphone presents a parallel eireuit.
each leg of which heing 200 ohms the total over-

resistance is 100 ohms, and thus with 1%
volts of battery in the circuit a total current of

15 mils will flow.

Its actual D.C.

resistance. as far as battery

supply is concerned, will be 100 ohms. Its A.C.
mupedance, however, as_connegted to the pri

mary of the micrephone transformer is entirely
different since the two buttons in relation to the
transformer are connected in series, thus pre
senting some 350 to 400 ohms A.C. impedance.
In regawl to the transformer. the mierophene
is now considered an acoustically driven A.C.

generator, with an impedance of approximately |

400 ohms, and thus the transformer in order to
efficiently mateh this value must have a primary
winding of approximately 400 ohms effective
impedance and must be provided with a center
tap to take care of the microphone’s D.C. exeit-
ing current.

This condition is adequately taken ecare of in
the Universal No. 1089, 0089 and 1152 trans-
formers and for the single button microphone a
number 0075.

Each of these transformers has an extremely
low D. C. resistance, with comparatively high
A.C. impedanece, which insures flat frequency
characteristies from well below 30 cycles to well
over 12.000 ecyeles.

A GIVE AWAY

It has long been said that he who buys in
quantity is able to take advantage of the liberal
diseounts usually given to those fortunate enough
to have the eash to buy in quantities.

The Arco Tube Company is giving away a
tube tester for every $50.00 purchase of their

|tubc:5. This tube tester was described in the
April, 1933. issue of this magazine, and may be
| referred to for more complete information.
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YOU NEED THIS CATALOG
.-+ SEND FOR 1T TODAY ,
ALLIED RADIO CORP.

833 W. Jackson, Chicago
Please send me FREE the new WORLD'S
AIR lssue of your Dealers’ Radio Catalog.

Name........
Address........
City. State....

AllicdiRac

THE NEW

SHALLCROSS

A.C. UTILITY METER

No. 685
CAPACITY
| M 0005 mtd. to 10 MId.

" This

A.C.

f AvENUE

INDUCTANCE

.5 Henrys te
Henrys

RESISTANCE

25 ohms to 5 medohms.
voltage
0-10-125-500-1000

1000 ohms per volt.

instrument is very easy to build.
The important parts required are a 1-milli-
ampere A.C. (rectifier type) meter and

SHALLCROSS Resistor Kit No. 685 with

imeter =cale.
Send 6¢ in stamps for Bulletln 683-P
describlng this usefui test Lpstrument.

| Shalleross Mig.lompariy B2

ELECTRICAL SPECIALTIES

10.000

ranges

the

BIG BUYS

® R.C.A. Universal AC-DC receiver com-

plete with 4 tubes

® RCA.

Lie., Super-het..

| DC receiver with 5 tubes........

@ Standard Universal AC-DC ree

i tubes

Free Bookle

Universal AC-
civer with

t, Short Wave Sets, Kits, etc.

$10.95
13.95
15

Fanning Radio Labs

377-87thse.

i Brooklym, N. ¥.

Sensitinly gipimg AUy

337 WEST MADISON ST,

TRADE MARM \_/nm-sr-mn
SHURE BROTHERS COMPANY

Manutatiurery- Engeneery
SN SHURE

MICROPHONES

+Pres.
CHICAGO, ILLINGIS
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Radio(aft FREKE

BOOKLET
SERVICE

READERS' BUREAU

On this page are listed manufacturers' catalogs
and booklets, chosen because they are of in-
terest to readers of RADIO-CRAFT. You can
obtain copies FREE by using the coupon below.

6. CLAROSTAT CONTROL HanNpBOOK. A larme
32-page bouk containing detailed specifications
of volume controls, attenuaters, constant-im.
Pedance controls, phonograph pickup faders, tone
controls, line ballasts, rheostats, potentiometers
and fix resistors of various kinds, together
with valuable circuit-design data. Contains many
diagrams and charts, and a guide of replace-
ment volume and tone controls for muny com-
mercial receivers. Ciarostat Manyfucturing Com-
puny, Ine.

6. MEASURING RESISTANCE BY TilE DEFLECTION
MeTiiob.  The conventional method for the meas-
urement of resistance involves the use of the
Wheatstone bridge, a costly picce of apparatus.
However, there are other methods which provide
a fair degrce of accuracy, enough for all prac-
tical purposes. The lemst expensive is the de-
flection method, which makes use of popularl:
priced milliammeters and fixed resistors. This
bulletin describes the method completely, and
should be very useful to Service Men and ex-
perimenters  with limited meter equipment.
Shalleross Manufacturing Company.

11. SurreME INSTRUMENTS. Contains lengthy
descriptions of the Supreme service instruments.
including the AAAL Diagnometer, which is five
instruments in one. the model 90 analyzer, the
model 40 tube tester and the models 60 and 70
oscillators. interesting to the Service Man he-
cause it tells how his work is facilitated by
ingeniously-designed test equipment that indi-
cates the condition of an entire set in a few
minutes. New test apparatus to take care of
the new tubes is also described. Supreme In-
strument Corporation.

19. A Baprism oF FiRe. Centralab fixed re-
sistors are made by forcing a carefully calibrated
resistance material through a plastic ceramic
material. and then baking both under terrifie
heat.  This bookiet describes the manufacturing
process in detail. and lists the alvantages
claimed for fixed resistors of this tybe. It is
interestingly written and illustrated, and makes
good reading. Central Radio Laboratories, Inc.

21. READRITE RADIO INSTRUMENTS. This six-
teen-page pamphlet contains some valuable hints
on the testing of electrolytic condensers, as well
as deseriptions of the full line of popular-priced
Readrite instruments. Worth having. [Keadrite
Meter Works.

76. THE COAST-TO-COAST “BROADCAST.” The
“Broadcast” is the Spring.-Summer 1933 edition
of a 100-page mail order catalox that is a veri-
table encyclopedia. Its listings are very varied.
and run from soldering lugs to complete 100-
watt public address amplifiers. Every article is
well illustrated and described for the benefit of
radio dealers and rvice Men, for whom the
volume is specifically intended. Coast-to-Coust
Ttadio Corporation,

RADIO.CRAFT

Readers Bureau

96-98 Park Place, New York, N. Y.
Please send me free of charge the fol-

lowing booklets indicated by numbers

in the published liet above:

5-104

by [T ——
Name ...l
(Ol S —— State.

(Please check the following)

am
(1) 7 Service Man (2) (J Experimenter
{3) J Dealer (4)
(5) [:L'Radio Engineer
{6) ] Licensed Amateur
(7) [J Professional or
Builder

This coupon will not be honored unless you
check off your clastification above.

Jobber

Amateur Set

-
|
|
|
i
|
|
|
|
|
|
|

AAUT L’ e ——— e ‘l
|
|
|
I
|
|
}

81. 1. R. C. RESISTOR CATALOG. This sixteen.
pare catalog deseribes a very complete line of
lixed resistors for radio purposcs. It includes
rull performanee characteristics, so that a Serv-
ice. Man or an experimenter with particular
requirement in mind can select exactly the right
unit for his purpose. A section in tho back
contains valuable data on the conversion of
milliammeters into ohmmeters and voltmeters,
and on the extension of voltmeter ang ammeter
ranges.  This cntalog is well worth saving
Ivternational Resistunce Company.

94. FELECTRAD Propucts. The newest and
latest catalog of Electrad products contains
twelve pages and lists many types of fixed and
variable resistors and five djfferent kinds of
amplifiers_ for public address purposes. The
pobular Truvelt resistors have bheen i
by the addition of insulating shields and heat
radiating covers, and a number of new sizes have
been added to the line. The catalog also con-
taing some valuable data on the spplication of
resistors to radio receivers. transmitters, ampli-
fiers and sound systems. and suggestions on how
to compute the value of resistors. A handy and
useful catalog. Electrad, Ine.

86. Tonk FILTERIZER AND CONDENSERS. The
Tobe Deutsechmann company js now catering to
the Service Man with an extensive line of filter,
by-pass and Jine eondensers and radio noise
ellminators. Their latest cataloy. deseribing the
complete line, has Jjust come off the press. A
full page is given to the new * Fjlterizer” hoise
climinating antenna system, an jtem of par-
tieular interest to Service Men because of the
money-making opportunities it offers. Tobe
Deutsehmann Corporation.

97. ArRCO TURE BULLETIN. A descriptive
folder giving full technical characteristics on the
complete Jine of Arco radio receiving and trans-
mitting tubes, photo-electric cells, television
lamps, hot and cold cathode tubes, eathode ray
tubes, rectifiers and charger bulbs. This can be
posted for easy reference. Arco Tube Company.

98. How 10 UsSE Noise REDUCING ANTENNA
SYSTEM ON BROADCAST WAVES AND SHorRT WAVES
is the title of the latest booklct on this important
subject. In addition to covering the theory. the
practical wpplication of the various noise-reduec-
ing systems available for broadcast and short
wave use, is deseribed alse.  Lyneh Mfg. Co.

99. AMFERITE CHAKT. Service Men will find
this chart very valuable, as it shows the correct
Amperite line voltage rexulator to use with any
of several hundred different broadeast receivers.
An aceompanying pamphlet explains how over-
loaded eondensers and resistors may be the cause
of erackling noises and poor reception. Amperite
Corporation,

100. WHOLESALE RADIO SERVICE CATALOG. The
new Spring 1933 Wholesale Radio catalog con-
tains 152 pages, and is prohably the largest
mail order ¢atalog of its kind in print. Tt is ex-
ceptionally complete, and includes everything
from soldering lugs to all-wave receivers. Tt is
of value to dealers, Service Men and experi-
menters for reference and ordering purposes.
Wiolesale Radio Service Co. Ine.

101. WESTERN ELECTIUC TUBES. A want long-
felt among amateurs in radio telephony is filled
by a eatalogue just issued by the Western Elec.
trie Company. The catalogue covers types of
vacuum tubes produced by this manufacturer for
use only by licensed amuteurs in radio telephone
transmitting equipments. In gll. 27 tubes are
deseribed. running from the smullest or s0-called
“peanut” tube to the 276A, which has a max |-
mum plate dissipation of 100 watts. Western
Llectrie Co.

102. AMFEUICA'S OLDEST Ranio SCnooL. This
attractive 16.page catalog describes the vATiOUs
course of instruction available at the RCA In-
stitutes. New York. Training is given in the
following suhjects: radio broadcasting. radio op-
erating. radio servicing, and sound aund public
address work. RCA justitutes, ine.

103.  MILES PUBLIC ADDHESS SYSTEMS.
cise B-page catalog |isting microphones, loud
sbeakers. power units, amplifiers, transformers
and incidental accessories. Miles Reproducer Co.,
Tae.

104, WESTON STANGARDIZED SERVICE UxiTs,
This folder describes a complete series of stand-
ardized service units, consisting of an analyzer.
tube checker, ascillator, volt-ohmmeter and ca-
pacity meter.  The units are of uniform size
and may be ecombined in single cases of various

A con-

sizes, depending on the requirements of the
Service Man.  Weston Llectrical [Inatrument
Corp.
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improved |

l supply system.

HUM ELIMINATION*

Because of cost requirements, lack of chassis
space, and plate supply voltage limitations, the
filter system for the power supply in compact
iranslormeriess a-¢ and d-c reecivers must be
small.  As a result, troublesome hum is often
encountered in these sets. However, a careful
study of the receiver eircuit and the arrange=-
ment of the chassis components will nearly al-
ways reveal a remedy for excessive hum.

Sources of Hum
The principal sources of hum in small receiv-
ers are:

1. The power supply system. in gencral, is the
most common source of hum. The necessity
of using low-capicity condensers and small
filter chokes may result in ripple voltage

igh enourh to cause audible hum.

2. The speaker-field coil is also A common source
of hum. Ripple voltages in the speaker-field
power supply are induced in the wvoice coil,
causing objectionable hum.

3. The pick-up of stray electro-static or electro-
magnetic fields is another source of hum.

4. The rectifier tube is sometimes the source of
modulation hum. The signal voltage entering
the set over the power line may be modu-
lated with the rectified a-e output from the

| rectifier, and then re-radiated, causing hum

in the set.

5. The filaments or heaters of the tubes may
under certain eircuit conditions, occasion a
small amount of hum due to the effects of
the cleetro-magnetic fields produced by the
a-c filament or heater supply.

6. In heater-cathode types of tubes, leakage be-
tweeh the heater and eathode, due to the high
a-¢ potential difference between them, may
sometimes cause hum.

The first two sources of hum mentioned are
undoubtedly the most eommon and the most
troublesome. A small amount of hum in small
transformerless receivers due to these kources
must be tolerated in order to obtain a small
size and low-cost receiver.

Location of Hum Sources

The first step in the eliminution of hum is
naturally the location of its seurce. By short-
ing first the input and then the output of each
stage successively, hum origzinating in any one
stage can be isolated. If hum persists after the
input to the last audio stage has been shorted,
the source of trouble mrohably lies in the power-
To determine if hum is (due to
ripple voitage in the speaker field, short the
output transformer or the speaker voice-coil
and note the results. Any hum whieh continues
s due to ripple voltages in the speaker field.

Hum Elimination

HUM DUE TO POWER SUPPLY
There are a number of steps to be tried in the
elimination of hum eriginating in the power-

| supply system.

1. In many cases, balaneing both sides of the
line to the chassis through condensers will
materially reduee hum. The cahacity of
these condensers should be about 0.1 uf.
The use of each half of the 25Z5 to supply
a separate load ecircuit will usually achieve a
reduction in hum. The speaker field can be
supplied from one plate and its cathotle, and
the plate voltage for the tubes ean be sup-
plied from the other plate and its cathode.
In a few cases it may be found that this ar
rangement. due to other circuit conditions,
causes hum. In such cases, the plates and
cathodes of the 2575 should be operited in
parallel.

3. In circuits which employ sep:rate loads for
the two halves of the 25Z5. un inerease in
the capacity of the conilenser by-passing the
speaker field may reduee hum. Of course, in

sets using both plates and cathodes of the
2525 in parallel, the filter condenser and the
condenser by-passing the speaker field are
the sime.

4. Perhaps the most effective, hut ulso the most
expensive. method of reducing hum due to
the power supply is to increase the capaucity
of the filter condenser. The maximum per-
missible size and cost of the condenser must
be taken into consideration when this is
done. However, increasing the eapacity of
the filter condenser has the further advan-
tage that an improvement in the regulation
of the power supply will result.

*Courtesy, R.C.A.
(Continued on following page)
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1t is sometimes possible to ¢liminate hum by
introducing into some circuit an a-c voltage
of equal value and opposite phase to the
ripple voltage.

HUM DUE TO SPEAKER-FIELD SUPPLY

An adjustment of the hum-reducing coil on
the loud speaker will usually result in a redue- |
tion of the hum to a satisfactory value. The
number of turns on the hum-reducing coil should
be approximately one-half the number of turns
on the voice coil. The resistance of the hum-
reducing coil should be low compared to that |
of the voice coil.

HUM DUE TO RE-RADIATION FROM REC- |
TIFIER TUBE

Modulation hum in small universal sets fre-
auently is due to the fact that the power lines
carry the sifnal voltage into the rectifier tube.
Here the signal voltawe is modulated with the
rectified a-¢ hum-voltage, and then. either re-
radiated to the antenna, or to other circuits in
the recciver.

A 0.05 to 0.25 uf. condenser across the power
line will usually remedy this difficulty.

HUM DUE TO STRAY FIELDS

The pick-up by radio-, intermediate-, or audio-
frequency circuits of stray electro-magnetic or
electro-static fields may cause objectionable hum
in the set. There are two steps to be tried in
the elimination of this hum.

1. Hum originating in any stage usually ean

be effectively removed by the use of a filter
in the erid. screen, or plate circuit of the
stage. or stages, at fault. This filter should
consist of a resistance of 10.000 to 250.000
ohms and a condenser of 0.05 to 0.1 uf.
Naturally. it will be desirable to use the low-
e:t value of resistance and capacity neces-
sary to accomplish the desired results.
A re-arranrement of the chassis parts may
<ometimes be necessary to eliminate hum
caused by stray fields. Parts and cireuits
carrying a-c voltages should be separated as
far as possible from parts and circuits car-
rying signal voltages. Stray fields from the
rectifier tube and filter choke will be picked
up by the detector or audio-frequency tubes
unless they arc properly placed and sepa-
rated. Any audio-frequency transformers
should be kept away from a-c¢ fields

HUM DUE TO FILAMENTS OR HEATERS

The a-¢ fields surrounding the filaments or
cathodes may sometimes cause hum due to their
control effect on plate current. In sets where
the heaters or filaments arve operated in series.
a rearrangement of the heater sequence may re-
duee hum. The heaters of the more eritical
tubes should be nearest the side of the line to
which the negative plate-supply is connected.
Usually the second detector is the most critieal.
then the mixer {first dctector), then the output
tube. Their heaters should be arranged in that
order with respect to the neuative side of the
ine. The heater of the rectifier sheuld be next
to the ballast resistor which ix connected to the
high side of the line.

In sets employiny a voltake-doubler arrange-
ment. the heaters of the most critical tubes
should be connected to the side of the line ter-
nminating between the cundensers of the double:
Also, if the speaker field s used filter choke
it should be placed in the nepative side at the

B supply to reduce the potential difference
between the cathoudes and heaters.

HUA DUE TO HEATER-CATHODE LEAKAGE

The severe conditions imposed upon tubes op-
erated with their heaters in series across the
line sometimes causes hum. The relatively high
potential applied between the heaters and the
cathodes may cause leakagze currents of sufli-
cient magnitude to cause trouble. To eliminate

hum due to these causes, the followinyg steps
should be taken.
1. The heaters of the tubes which are most

eritical to hum should be placed next to the
negative side of the line. Trying various
arrangements of the series heater connec-
tion will result in a combination having min-
imum hum.

If a rearrangement of the heater series fails
to give satisfactory results. it may be neces-
sary to enlarge the by-pass condensers around
the self-biasing resistors. Capacities up to
5 uf. are desirable in the detector and last
audio stage. Usually, low-cost low-voltage
condensers can be used.

In spite of the severe operating conditions im-
posed upon the tubes, troubles due to heater
cathode leakare are being steadily decreased by |
improvements in the tubes themselves.
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‘ AIREX, 67 Cortlandt St.,,

is the Emergency
Control!
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AD-A-SWITCH Contralsuver T0% of vol-
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thent
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2019 Calliornla Ave‘. Ft. Wayne, Ind.
World-Wide Two Tube Short Wave Receives
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I (. pulice ealls
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The I@dlo(r:aft Library Series covers accurately

every branch of Radio—and thoroughly. (oo

Presented on this page are the new books of
the RADIO-CRAFT LIBRARY —the most com-
plete and authentic set of volumes weating jndi-
vidually, important divisions of radio. Each book
has been designed to give radio men the oppor-
tunity to specialize in one of more of the popular

in these books will increase your knowledge; you
will find them a real help in your work and they
will contribute o your money earniog capacity.
Read these books during your spare time at home.

The authors of these books are well-known to
everybody.  Each one is an expert radio muan;

familiar with the field which he represents.
This is pcrhays the first real op) ortunity that
'Ou have ever had to build a ratrio library of
ooks that are authenuc, right-up-to-the-minute
and written so chat they are easily digested and
clearly understood.

Mail coupon below for your

branches of the industry. The material contained o authority on the subject—cach is thoroughly books.,
TO THE RIGHT Book No. | Book No, 4 Book No. 7 Book No. 10
WILL BE FOUND Radio Set Modern Radio Radio Kinks and Home Recording and
A SHORT RESUME Analyzers Hook-Ups Wrinkles All About It

OF EACH BOOK

And Hoew To Use Them

The Best Radio Circuits

For Service Men and Experi-
menters

A Gomplete Treatise on Instan-

- . taneous  Recordings Micro-
With Full fInstructions and De- | A Complete GCompendium of the Y
scriptions of  Set  Analyzers, Most  Important Experimental { A Complete Gompendium on the E';‘,',:',?e'rc?ﬁwrﬂf:ﬁi,am“”sﬁ:,,r:'
Tube Checkers, Oscillators, Efe. and Gustombuilt Receivers #I:nest Radio  Short.Cuts and icing, ete. : b N
oney.Savers E )

By L. VAN DER MEL

By R. D. wASHBURNE

By C. w. PALMER

By GEORGE ), saLipA

This book cxplulns (heroughly It 15 faseinating to the experl- Ir
the oPerallon of set  analyzers, | menter, or even to the up-to-date It often becomes necessary for | jo ru§2f{\:u:18g ":‘: 2‘:,:',’.;“ rl":i‘;
tuhe  checkers, osclllators  and | Service Man, to take a commerelal | experimenters and Serviee Men to man. it fs that of Home Re-
other testing  equipment. For | set and to change 4t Into one us- [ eall wpon thelr memory for st | sording.  Of course. this volume

every radlo man this book is ex-
tremely helpful It eovers every

ing a famous hookup that Is not
found in any nunufactured set,

short eut or radio wrinkle that
will solve a nroblem aulekly, In

is not all on “‘llome’ record-
ing. but the information con-

phase of testlng and &lves you | Many excetlent clreuits have ner- | business, "'short ¢uts™ nean time ained Y
valuable short euts; completely | er been eominercialized. hut lim- | and moncy saved, and to the Serv- {-“':{,';,,rtll,l(i"‘l,:ml; ',r,:]e".:"m;:'l’,d::
illustrated with photographs and | tted only to hnme  set bufldirs lee  Man  “rfme saved'’ means operators, engineers and others
diagrams to facllitate the use of Thousands of these popular eir- | money earned. interested in this phase of ra-

modern testers. Recently reprinted. | cujts hurel been requested from —_— dio.

time 10 time, and in this hook The art of reeording apd re-
we have inclimded over 150 clr- Book No. B producing broadeast se’!:mlons 1s
Book No. 2 cuits, which inctude the fumous becomIng more important every
Peridyne, Cash-Box A.C.-D.C, Radio Questions day to radio nien. experiment-
Modern Vacuum Set and others. A Alnswiers ers und Serwies Nen.  Equip-
Tubes an e ping dance nalls, ayuditoriums.
churches. redauranis and homes

And Hew They work

With complete Technical Data on
Alt Standard and Many Specinl
Tubes

By ROBERT HERTIBERG

MODERN VACUUM
tescribes  the  fundamental  elec-
tron theory which is the busis of
all vaeuun  tube operation, and
koes progressively from the sim-
plest two-element tubes right up
to the lutest penteies nd thyra-
tron: It is written in clear,

TUBES |

Book No. 5

How to Become a
Radio Service Man

How ta Get Started and How to |

Make Money in Radlo Servicing
By LOUIS MARTIN

The amhlilon of miuny men In
radio today ls to become a flrst
&rade Serviee Man. Tt s not as
diffleult a3 one might Lelieve, but
It eannot be done In a few short

A Selection of the Most Impor-
tant of 5.006 Questiens Submit-
ted by Radio Men During the
Course of Qne Year

By R. D. WASHBURNE

There have been collected a wile
variety of duestlnns which have
come Inte nur =idtorial offices dur-
ing the past two years. aml only
those whose answers would henefit
the majorlty of men ehgaged in
tutlio have been incorporated |n
thls amazing questlon and an-
swer hook. A tremendously long
| Hst of toples 1s treated.

with pubHe address systems and
amplifiers  brings many extra
dollars and often un excellent
income.

Book Ne. 11
Point-to-Point Resist-
ance Measurements

The Modern Method of Servic-
Ing Radie Receivers

By GLIFFORD E. DENTON

simple lunziage and Is devold of | Monthi.  Follewing very carefully -
the mathematles which js usually the adviee fif Mr. Martin, who I qe?ﬁkgmﬂie'::cufl.tcgmr’rlnelp“ MIhI:-‘:
S0 confuslng.  Valuable reference has dealt with the problems of el ldr 1o ity “l :
charls and characteristic curves | thouzands of Service Afen. this Book Ne. ¢ Tk BT T
of standard and speclal tubes gre | ook deals very rarefuily with the ) . e o, cl 1€
to bhe found. ulso dlagrams of | ¢xivntlal stages in the prepara- Automobile Radio comen'sven more diffigult w e,

sockets und pin conneetions.

tlon for guallfying as a Servlce
Man.

and Servicing

of resintors wre nnknown; and n
faerurers of man? stundard wets do

t
pura this informution on to Rerviee Men

' - A Gomplete Treatiso on the Sub- iy ook radis mes il Budicie

BHIR W 3 | Bock No. § et Goeriny “All Phqseswrom | SIS D St e aduil pgce »

The Superheterodyne lnstalling  to  Servielng and | 710 bool gute in halt. the tima wsunlly
L y Bringing Electric Sets | Maintenance Extheiont apmee s et deva
Boek | By LOUIS MARTIN cleinentury probiams and Lhe

All About Superheterodynes

Up to Date

Automohlle radios are up und

elaetricity as it in apphied to Hinfance
mirtnufements s that the Servies Man

with Pentodes, Multi-Mus. Dy- will hnve & comprehensivy ides e to ho
p A T . | coming. und semeonc hus tn ser 10 ove 1his Drobles

HowndThﬁyo wimk's"‘:f:a tTuheBmuIId ?:,",‘.::“Di“aﬁ::? gnmxﬂlgazmll:ﬂ fee them wroperly. It therefore | Beiow you vl v Pacilal ‘";:M the
! P | A.€. D. G and Battery Oper- hehooses you to  read L e = R s eI

od civers F mensely  important new  book on INTRODUCGTION. Advantages of R

By CLYDE FITCH I ated Receivers | the art of Automabtle I{I:.dlu.i T8 | sistanca Meanurems " inl?{.n.i".;f Berve.
There is no more faseinating 3 By CLIFFORD E. DENTON book 15 coneise L full of illus- | icing for Rudin Work: Busic Prinelplea:
ubject In the large array of radio v { trations, photographs,  diakrams | Methods af ey e A
ireuits fhan the famous super- In this country there are over | und hookuj: Vi howe Faint-to-Foint - Hesietnnea

wetermlyne eircuit,  \Whether you
re u Bervice Mun or experlment-
er, first-hand knowledge ubout the
ronstruetion of superheteradype re-
eivers s very Important., The
hook on  Superheterodynes glves
underlying prineiples of thelr cen-
truction, right from the very first
sel made.

ten million electrieully eperated
reccivers that could be maoclern-
fzed—Dby placine in them new type
tubes, new speaker cquipment and
other modern improvements.  Tirls
bnsiness of improving old  sets
tun 20 to the experimenters und
Service Men If they will quickiy
Jump into uetion,

A few of the really interesting
rhapters:  Intrasfuetion; Automo-
tive Radio Installations: Complete
Descriptlons of Commerclal Auto-
motive Receivers; Serviclng Autg-
mollve ecelvers; The Ignition
Rystemi; General Service Consider-
atlon=; Effeets of Temperature onh
Powar Bupply; Conelusion.

Tenmicements in Ty Hadio Set
usine Ohmmeter; Reeistance Mensure-
Wenfs using Modern Tester;

ting where Cie i
ahle und where Renintn re K

Houtine Testing where Circuit Dingr:
is Not Availsble und where Reistine.
ure Unkaown: 1ie Relation of Veltace
Testing Methodn to Renistance Meanure-
ment: APFENDIX.  Resistance Charta,
cle.

ALL BOOKS
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Know §

UNIFORM ' o

their subjects. The volumes are
t1usteations

nk valne. for frs editerial

Each book is printedl on fine book paper

RADTO-CRAFT LIRRARY are all stpictly up-to-date.

s, and eontain on an average of 50 to
and no expense Nas been spared to muke i
vontents as well us frone the miechanienl stutdpolnt

ull unlform size. x0

and vwritten by men who
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BOYS' THROW YOUR VOICE

under the bed or
]:ots of fun fooling
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THE VENTRILO

o little instrument, fits in the
mouth out of sight, used with
above for Bird Calls. eto. Anyone can useit.
A 16-page course on
All for 10c postpald.

friends.
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BOY AMATEUR ELECTRICIAN 10c
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ance from it

ed in simple ly,y " fon jing

JOHNSON SMITH & CO., »

¢ our MEW CATALOG malled on recelpt of 10cy &7 the De tuxe
<ioth binding 25c. Bigger and better than ever. Only book of
e kind in @uistence. Noarly 800 pages of sl the intest trichs in magic,
the newsst noveltiss, puizies, games. sporting goods, rubber stSmps,
d interesting books, curiositien In sseds end plants, #ic., uns)

. Remit by Caln, u

som®
PIIulO:.3Inv!5cnnd

H. Book comtains - Teasonr

“HO W TO PITCH.
isn-

ritchrm. written in aimpla
56 llusirations. 25¢ postp

Dept. 946,
acine, Wls.

EuRgEe,

Cmndlm money. |

Ord-r, Check or unused

whete. Ve pn-oriul yob perhutlg saie
for uulc

e Darta in sde
dunbln‘ all metal
el e b ks Front

parte nhu pnwd Batier

and rear u. Wn hl mm 10 ounceas
xpresa ooly,
e it iy Buioecd b7 LA 00 2,50

100-Shot Repoating Pist Repoating Pistoly » + ¢ +$5.00

NEW POWERFUL MODEL JUST OUT

2 5 c Add 10c for postage

and packing

The world'a biggest valus in mechanical
toys., A great big steam engina, messuring 7
inehea in height by 234 inches i m diametar (734

inches in circumference) for LY 25 cents]
You should see it run, too. It’a a revelation to
see the fly wheel apin nround at & Zreat rate
As s0OR as ¥ou “getsteam up.” Just light up,
fill the boiler with water, and in a fow minutes|
the engine is Tunning at tod mDeed. New
maodet Iun out, runs on nlcobol or canned heat

MORE POWER. Hsa fiy whesl for o
ping amall mechanical toya.

Fully Tested-=Guaranteed to Run

Tt ia foolproof. hatmless. fully tésted and guaranteed|
0 run. A sciestific toy thet illustrates tho Priaciplef
of the steatn turbine. Runs for bours on one Alling

BIG G STEAM ENGINE;:

WMAKE YOUR OWN

RADIO RECEIVING SET

sod operate ineds
pensive Radlo Bots; the ma hml- for which can be
putchased for & mers trifie. Also tells how to build &
short-wave Receiver for bringing in foreign Stations,
poLlcn . ships at_eea.cto. ONLY 15c. oostpeids

SII..EN'I' DEFENDER
Used by

Hece nmcem. de-

- tectives aherifls,
night watch-
menand others
as a means of
eclf-protectlon.
Very effective.
Easlly Ats the
hand, the fin-

gers belng grasped In the four holes.

useful In an emergene{ Made of alumi-

num they are very |ght.

than 2 ounces.

always ready for lnsumt. vsa.

25¢ each, 2 for 45¢ postpald, Catalop 10e.

’d
=
2

Rnl T-l-plmm. \hrh Indoors or Omdoon
ThD thys is merely m wery clever toy, 8 is quite
u .ervicq-bln for ahort distances as ths most ol.bonu

pparatus mada mnd it is much less liabls to get out of
el or to need Ad;u-:mun in {act it cannot be rene
dored inafcient unlass mu‘h {h-ndhd No lrwuhlmmu
battary, no intricate *| to

Ptactical use from on® mm to uother P
atairs, wround cornetsy ¢to. The paten lou.ndm.
disca tranamit nd receive the voies perluuy. making
it & really practical talking telephone. Dot oonsista

of two phones, transmission cord and full instrustionss

Price only 630 per »at posip

- I —
WONDERFUL X-RAY TURE
A wonderful 1ittle instru-
ment Droducing optical
fllusions both surpr:

apparently the bones of

bells, ﬁ:aur fAngera: the lead in a lead pencll, the

terfor openibg tn a p! and many
Othersimilaritiustons. fpelce IOc 3 for 25e.

Exploding Matches

. More fun thun fighting with
gour wifs, They look just like
ordinary matches bul explode
with » Joud baag when lit. 13
matches to » box. PRICE 104
per bos; 3 Boxea 25c, or T30

r dof. boses. Not qailable,

hipped hy Express only.

tia of the
"’"'3 h:.'h.ﬂ“

5 m o rﬂ:cn ncmn

fnors scrateh, and 8t wm-msr- I.cho boxes

for 28¢ or 3¢ per dozen. by Ezpress.

ANARCHIST BOMBS

One of thess glses vials
oD 1o a roem full of
people will cause more con-
uorndon tban 8 llmborger
'l'ie ameli actirely

Boxll.
gmﬂ Goxer.
Express.  Not Pre

EZING POWDER

very small amount of

lhll!o-d-r 00 the back of yous

beod end blow it Into the airy

#bd watch them ol withous

nowing lhl reason why.

[ n ear their res
muh oy mever aus

L)
the roal .ourc-. but think they
::h“ caught % ope {from

or.
&nd anetezing you yoursalf w

Al
Betwoen the I-uth1
il
be baving the time of nln

Pmc: 10¢, 3 for 28c, 78< por dozan, Shigped by
xgress._ Kot Prepuid. 770 pagelNavelty Cotalog IE

CA
MOTTO RINGS

Lote of barmless fun snd

‘musem‘bl’::d 'z| 'th d
rings. ] Do

ﬁnlll; “:i';e“;bg.ln: at

Aum)

num:lnid; s ':l’uu-;.d

Price 280, su.lPostpsid,

MAD MAGIC
£ 250 TRICKS
An exocellent littls

\ ParInr 'l‘r:l?nm‘l-rizu:g
;v" with. coins,bands

of water. Every boy ehould have onc.
well made—splendid valuo for the money. Sells for
ONLY 2S¢, with 10c extra for Doetake and
packing. Esaily worth double. Electric model 9f
4ama Engine alac crailabls. Prics 28c, postnoe I0e extra.|

ADDRESS ORDERS FOR ALL GOODS ON 'I'I'IIS PACETO

JOHNSON SMITH 8 CO. °5ic ‘Racine, Wis.,

Wonderfully| i

hlt
lomzhem Profu-Iy
illue, Bend postpd. to

any wmddress for anly
10c. I covkes fod
25¢ nnslp-ld.

S ——
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Hotel Directory of the Radio Trade

Make them your headquarters.

The Hotels on this page are patronized by the Radio Trade.

auflower

) P LY

,,,,,
',

On the Ocean at Manomet Point
One of New England’s Finest Resort Hotels

L] L] L ]
Surprisingly Inexpensive
NEW LOW RATES

Smooth Sandy Beach . Surf Bathing . . .
Warm Sea Water . . . Swimming Pool . .

Tennis Courts . .. Golf Course . .. On Hotel Grounds ol
UNDER SAML MANAGEMENT & ‘

MAYFLOWER HOTEL
HYANNIS

CAPE COD’S NEWEST HOTEL
CHARLES A. DOOLEY, MGR.

STREET & 7* AVENUE - A-¥y¢-

TWLINGHAST 5 ¢¢JO
ANNOUNCES
A NEW POLICY
ALL YOU CAN DRINK

Week days $2.00 Sawrday and Holiday Eves $3.00
Louis Russel’s CONNIE’S INN ORCHESTRA

Ne Sume
Corver High Cluss
Churge Rerue

NIESINH-

BACK ISSUES of
RADIO-CRAFT

which you might need to complete your files, can still be had at the price
of 25¢ per copy. Send us your requirements, together with your remit-
tance in check or money order.

RADIO-CRAFT 98 Park Place New York, N. Y.

THE
AMERICAN
HOTEL

275 ROOMS
WITH BATH

THE
ANNEX
226 ROOMS
WITH 8ATH

J1.50 Up

Jhe
AMERICAN "HoTEL
MARKET ar SEVENTH

The
AMERICAN ANNEX
MARKET ar SIXTH

Our Food has made

our Reputation
COFFEE SHOP OPEM
UNTIL MIDNIGKT

HELLO AMERICA!!
IT'S HERE

New York's Most Sensational
Cabaret Restaurant
reaTURING BETH CHALLIS

RADIO (WOR) STAR

VAL VESTOFF
Vanities Dancing Star
FTHEL ALLIS
Danseuse de luxe
VITO & PIRI
European Novelty
MEDISCA & MICHAEL
International dancers

JOE HERBERT, Master of Ceremonices

BOBBY SIRNFORD'S
“WHEEL OF DREAMS”

40 World's most Glorious Girls 40
3 complete shows nightly—7, 12, 2:30 A. M.

SATURDAY MATINEE LUNCHEON
with complete revue 65 cents
*
Monte Carlo Casino
48th Street West of Broadway

Reservations—Lackawanna 7111

NO COVER CHARGE EVER

—The Hoteiﬁt)yal“_

The HOMELIKE Hotel of Philadciphia

at Broad St. & Girard Ave.
Philadelphia, Pa.

Combines every convenience and home
comfort and—commends itself to peo-
ple of refinement.

WITHIN 5§ MINUTES OF CITY HALL
Rates as low as
$1.50 $2.00 $2.50—Single ]
2.50 3.00 & up—Double

We make it our business to please

Ask for Mr. Smith, Mgr.
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ICIOY 3 Stage High-Gain 7 to 20 Watt Output VlCtOl’
4/ Class“A”and Class“B”P.A. Amplifiers A

Available in a Variety of 1933 Improved Models for Universal Operation from
6, 110, and 220 Volts AC or DC.

Excellently Adapted for Sound Truck Installations, Call Systems, Window Sales Demonstrations, Inter-Office
Communlcahon Systems, Lectures, etc.

———— _— ”
et elareetog voninof" acapiiners, Tnc. 1N  PUSH. "Uu. A Mariaram: Aeplincation, Dae
an cxiensive serics o ampiifiers, in- ¢ . N *
corporating the latest type tubes to to Its Highly Effective Use as a Powerful
cover various modern innumerable am- PRE-AMPLIFIER!

plifier applications.

The huge output obtalned from these amplifiers
togother with  thelr high-caln  characterlstics
make them ldeal for mierophone. phiono. or radio
amplilication.  Specially deslened and OVER-
SIZED AC POWER TRANSFORMERS and aux-
fHary comiponents assure life-leng operation and
trouble-free performanee.  To fully mmlernize
these amplitiers, hoth a TONE CONTROL and
VOLUMIE CONTROL have been included. Thess
remarkahle amplitiers are sunplled i COM-
PLETELY FACTORY ASSEMBLED form, and
dye to the self-explanatory connectlon diagrams
turnished. any novice can aulekly commblete the
very stmple conneetlons in order to make either
of these ampliflers ready for operation. Highest
grade parls make up these very easlly assembled
kits—most all of the units having been made by
such  manufacturers as  Westinghouse, Vietor,

Every component part in these amplifiers was de-
skgned to carry a substantial over-load. to avoid
break-down ft3 generous conslructlon ean be
gleaned by its dlmensions of 13% Iu. long, 10%
in. wide. 6% in. tall. Mounted upon a sturdy
chassfis. fitted with all convenlence uch_ a3
speaker fleld Dprovision plug. Phono-Input Tap,
voice cail outlet ntug. tuner voltage outlets. etc.

ete. ‘ne AC operited amplifiers can (urnlsh
DC Field Current to a 2.500 ohm Dynamic
Speaker. It you desire to use any other type
speaker, we wlll lnclude a speclal 2.500 ohm
chake to supplant the speaker field 90c
additional.) Yoeu wili be linmensely thrllted b

the almost uncanny reprodueing qualities of
these amazingly powerful amplitfiers. We want
you to expeet the most. for, you will not be dis-

appointed! General Eleetrle, cte.. ete.
There is listed below a cholce of UNIVERSAL MODDELS for aperation Irnm any form of power, such as from 110 Voit AC, 2 VOLT AIR CELL installations, 110 volt Commercial
Lines, There is also availabie a special UNIVERSAL MODEL which may be onerau—d from either 110.volt AC-DC or from a Six VoIt Storage Battery driven motor kcnerator.
This latter model is ideal for use in SOUND TRUCKS, as It permits nmmna use from all AC-DC commercial lines as well,
CLASS ‘A" AMPLIFIERS CLASS ‘B’ AMPLIFIERS
110 VOLT A.C. CLASS “A*” MODEL
3 Stage 7' Watt Pentode Amplitier 1o Volt A. C. 53 Model
110 Volt AC 2A3 Models A a 3 Stage 20 Watt Push-Push Amplifier
3 Stage, 10 Watt Push.Pull Amplifier e L AL E . spt‘:glflqg'rlglnngu TUBES :mpLov:Q L an 1,
ﬂ.:l';IJlFll:.'\TICL\S TUBER FMPLOYED 58, T WATT Less $ o ‘_ W g 89 1 tube otk g e"
u h I AMPLIFIER  Tubes 8-45 ] B LGAIN “AT'17600" cchss
s VTR W'H paLa SPECIAL OFFER: Above Amplifler, Complete with set HG INPUT: For Phono. ouble’ B
nd ible Hutton 200 ohm :L,G:,"‘("'I::rﬂa’.‘&a;"&g'éa‘gﬁ?k type numbers desic- annlcle Amphﬂ-r Less Tubes and $18.
and Hadio Tunes siand ¢ 6.45 95
Compicte Ampllfier Less Tubes and s SgEC.AL OFFER:  Above Amplificr Complete with Set
Speaker 13-95 of Genuine Matched Tubes and TWO s3 o
SPECIAL OFFER: Above Ambliier Complete with Set ot WrIGHT BE COSTER CYRAMIC SPEAKERS 4.5
enuine Matched Tubes and One 1 sz; so
WRIGHT dedOSYER D’YEAMICk SPESA}K‘E?R 110 VOLT D. C 43 MODEL
(Additional Speaker §7.35) 3 Stage S Watt Push Pull Amph ier TWO VOLT—49 MODEL
27 ¢ St % W
2 Stage, 10 Watt Push-Pull Amplisier CLASS - ft 3 age 3% att Push-Push Amnhﬂer
TUBES REQUIRED 1—S7. 2—243. 1—523..§9.75 AMPLIFIER Tubes $9 75 r'{lm:s REQUIRED x—zu :—2:1 2—49, $7 25
UNIVERSAL AC—DC MODEL Universally Operated 6 Volt D. C. and 110 Volt A. C. Amplifier System
e ACCESSORY POWER SUPPLIES SIX VOLT—79 Push-Push MODEL
TWO Stale Push-l’u" Ampllher ‘:,‘l‘o C L 5 P I b B - L -.d- May nlsalbe con:nllglcly ogcra!ed trom 110 volts AC with
e Pousg oA S ppiosedl, oo T ) ) e ST R 3 STAGE 13 WATT AMPLIFIER
Valts AC. Output on 110 Volls Ac 5 WATTS TUBES REQUIRED: 1==237, 1==89, 278
Outbut’ on 110 Voits DC 2% WATTS. il lit & haticty i
Tubes Required: 11.50 aarary o s g st oalt
1—237, 2—43, 2—2515, $ g $17.50 s AMPLIFIER LESS TUBES . $16.8§

Additional Equipment?esigned to Match Above Amplifiers

Allen Hough 110 Voilt l}.lnlnl;‘urp;se P. : An}plciher WRIGHT Anzuc:ossp‘ll'aznlu: P Natior
e-Phono-Radio’ Con- DYNAM A R
A (% Phoys, Moser trol Unit Handles peak Toads of up 200 Ohm DOUble Button
——— O th Permits any Vol- ] atts- -idea or L H ho
. A A { Micro- all P. A. Ampllfiers. 11 icrop ne
@@‘ of 18 R. [.3 ite nny 2 ui':::ne;SDtecI:\r?n lnchL Diameter. Witl Remarkably kensitive
oltn taon e uper-Im- i 4 ro-
7 "l’ow(:slim, d:‘l)mc}ln’tun': posed over Pho- L SLEN ! IC NV-( l‘:ﬁnwl r{t':: 825‘1‘51]‘
$1.6§ table included E:d'l:ecorl‘z‘;p:' OUTPUT THANSFOIMER S -y B wor 001
B ~ 3
duction! Controls the Volume of The p of g sszs
e Ench (One Independently!  l1deal for " rit Value e
o i - Speeches with Musical Background, !
Phono Plck Up furnished by either Phono-Records
- or Radio Tuners!
Extremely y A nczlvuggarmm ::Ihlnicn of 1, 000 Universal Combination
-ann\:l’ :rluva.,d L " g:e:l‘:l%ep: e G Bae i ool $7-35 ®hono-Microphone and Radio Tuner
i 5 . Combination Model Equip. ey "ok MmshingTrakubonmer
’ $16.50 ped with TWO FIELDS i Li polica-
Equipped with Input Tone B Sixot orcration and cnolckiel Ansad,
EXTRA $595 Control 319 s0 n;.é::mlnv'c;:’s"a‘l H%e;aﬁloxgo;manﬁplillere;- 3 1 =
SPECIAL o e Sy P o | BT e tanery, $12.50 =

Universal Qutput Transformer 15 Ohm Secondary, Tapped at 8, 4, and 2 Ohms .. .52.75

All offers are F. O. B. New York, and subject to prior sale. Terms: A deposit of 20%, is required with every order. Balanca
may be paid on delivery. Or, deduct 29, if full amount is sent with order.

GRENPARK CO.’ Dept. RC 245 GREENWICH STREET,

NEW YORK, N. Y.
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JULY SPECIALS

'VERY month we list on this pnge certain STAR * items, which are

NOT LISTED IN QUR CATALOG. These are all specials of which
the quantities on hand are not sufficient to catalog them. Onee sold out,
no more can be kad. First come, first served. ORDER NOW, TODAY.

T
e o

No One Undersells Us'!

STOP SHOPPING. The lowest prices are right on this page. No one
undersells ua.  We meet any price on ANY NEW Merchandise. Order
direct from this page and save money- 100% satisfaction on every trans-
action. Take advantage of these special offers. ORDER NOW, TODAY.

Only

s10.85 Greatest Buy In America! ;.

% “PEERLESS” 7-TUBE SCREEN-GRID T.R.F. RADIO RECEIVER

Complete with Full Dynamic Speaker

Back View

B EVER tiere were a greater value [han this offered before, we have yet to see It.

The melectivity and sensitivlty of this 7-tube reeeiver due to its three tuned stages
are just uz shuarp us those of gn espensive Il-tube Buperheterodyne recelver. The
construction of this recelver is_hest described as “‘standurd.’”” Its circuit (s none
other than the “good old standby’™ TIF type wiich |s the most relluble und the
most foolproof eser desikned. It incorporuted two stakes of tuned K. amplifica-
ton using type "21 Bcreen-grid tubes: the pmwer deteetor Is a '84: & single stage
of AF voltage amplification utlllzing the tyvpe *27 fuhe, feed:= a 247 super-power
Pentode, the full wave rectifier 15 an '80. Ail provisions are made for supplying field
power far the 9 fnch genuine Magnavox, fully shleided full dynamic speaker. Iioth
eone and spider of 1his excellent reproducer are made of Llurtex to lmpruve the
kigh note response (briillanee) without impalring the low note production.

Tuning Is extremely simple, the tuned eireuits belng eontrolled by a single eentral
knob; a vernler drum-type illuminated tuning Qisi s emploved. ‘The second knob
contrels the on-oft’ switch and the IMIrd, the one on the right, volume control. Colls
tuning-condenser-sane. filter condenser bank, output choke and by-pass condenser
I;lankl are all individuslly shielded. The ehassis ftself 1: wmude of nun-magnelic
aluminuin.

The use of three tuned elreults, employing sereen-grid (ubes and high gatn T.K.
‘runsformers, together with caretul wiring. wnd by-passing, result in hMgh  sen

Front View

Limited Supply-—bnly as Long as They Last~Order Today

sltivlly.  Many of our salisfied customers inform us that a good variety of distant
statlons come in like locals, Tone duality, teo, is extraordinarily fine. Despite the maze
of new tubes recently thrown upon the markct. It ks generally conceded that for aver-
axe lome use 2 single 217 pentode subplies adequate power with the least distortion.

Why hulld u set when o complete recelver. wired and ready 1o use, amd complete
with speaker. can he booght al ths phenomenally low prilce? Here Is an excellent
opportunity for wide-uwake serviee men to “‘clean up.'” There are little more Lhan
100 of 1hiese recelvers Ich and at rhls low price. they are hound to give out In very
shorl order. Experimenters will find in this ehassls the laboratory °'monltor’ they
ave been walilng to huy “‘when things got cheaper.’” Remember that Lhe supply 1s
Hmited. Ilence. “‘first come, first served.’” The moral is don't delay, order today,
Overalf slze 21" x 8" x 8% (set only). Ship. wt, 45 Ibs.

List Price $75.00
NO.SP-2000 Peerless 7-Tube TRF Receiver
YOUR PRICE with speaker but less tubes . . $I 085
LIMITED SUPPLY—ORDER TODAY—TOMOR-
ROW MAY BE TOO LATE

% A TREMENDOUS BUY!

U. 8. Navy Airplane-Type Transmitter
and Receiver

TRANSMITTER @" : S0FT RUBBER

EAR CAPS HEAD
! ——
BREASY PLATE y .

A zerr

HEAVY
= ﬁusmutu
CABLE

Twe CIRCUIT 1)1 =
JACK o e

Doerle 12,500 Mile Short-Wave Set

Ailthough the Doerle is a low-priced re-
ceiver, yet it pulls in short-wave stations
from all over the world. REGULARLY, in
practically any lecation, not only in this
country, but aenywhere. Thousands of ex-
perimenters have built their own, and have
obtained miraculous results. All the usual
‘bugs” have been ironed out by us in such
a way that you may order every recejver
with full confidence, that “it will do its
stufl” anywhere. It is possible for us to
sell cheaper parts for the complete receiver
at a lower price. But then we could not
guarantee its performance. Therefore only
First Class Material Is Used.

This receiver

Only 300 at this Unheard-of Price

This mierophone and headset outfit
was built especially for the U, 8, Navy
Aviation Corps for plane-to-plane and
plane-to-ground communication. Con-
structed under rigid governmental
supervision.

The outfit consists of a low-im-
pedance carbon transmitter securely
fastened to a2 metal breastplate and a
set of heavy-duty, low-impedance ear-
phones provided with goft rubber cush-
ions. A specially constructed switch
on the back of the breastplate, controls
the microphone ecircuit. Twenty-eight
feet of heavy conductor cable, termi-
natin® in a special brass plug. is fur-
nished complete with this outfit.

The U. B. Government probably paid more
than $30.00 for each of these outfit Yet, a
fortunate purchuse permits us to sell them to
you at $1.95, COMPLETE, as shown In the illus

N SHORT
N WAVE

| TREATISE

140 EGim G210
Ot RADO ROVICEWEN
CADIOTRICIANS
CADIO DEALERS

AND [XPY RIMENTERS

tration uboye. There |5 no question but what
congiderable use ean be found for these delicate,
yet sturdily construeted instruments. Ship. wt.
of eniire outfit, 7 Ibs. List Price $40.00.

No. B7216 U. S. Navy Airpline-Type Over 100 New Hook-Ups,

transmitter and Receiver. .
YOUR PRICE.. .. . . . .. . 51.95 Ete, 1000 INustrations.

is exacily as

1llustrated.  Bi f aluml m 11 9 LA
RADIO AND SHORT il\c‘;:e:’:' base 9”; %'/.a l:‘:d:‘eu:.n Ii:insex n: maxlerlal‘l

used: 2 Hammarluni .08014 Condenser ; ! Car-
WAVE TREATISE ter 20 olun Hheostut and Switch! 1 standard
Dials: 3 Bukellie lLow Loss Sockets; 1 Micamold
:;;l.l’_uyw of th - o0] to h‘qunllzv‘l: Antenni 1(;0nden=ezr_: 1-.0001 mica

Bhott Wave Treatisc— 104 solid ) r 2 Tele o P .
s of useful inf = Grld Leak; 2 Telepnhone Plo Jucks: 1 Alumioum
mES, (:lla::ar:s .:‘n?l’mln:::;:'a(',:ﬂ;? Panel; 1 Veneer Raseboard: 1 Bakelite Kheostat

Awto  Trainsformer; Kurtz-Kaseh  Vernler
1933 kditio xed Carborunduin

iten .
]J.‘Zfél%""ﬂﬁg'fﬁgﬁ"gi!r’"“k in print—NO T IXnob; 2 double blading posts: 1 set of 4 Low

Tatee adorinl scetis 'Ilbnh'fung-» Loss Short Wave Plug-in Coils; 4-page jnstruec-
formation not found nnywhere dee  Seeci | 11on pamohlet and blue prints; 1 of Hard
conalderntion huw been given to the tutlio ware, Wire, ete. Complete shipping welght 5 lbs.

beginner fn 1hie isauc. Amonk the new No. 214t. TWO TURE 12,500 MILE DOEKLE
il::hmc-l Information listed nre the fullow. SHORT-WAVE RECEIVER. conipletely wired

and tested as per above specifications.
HERE IS A PARTIAL LIST OF
ENTS $8.9°

cons YOUR PRICE
No. 2141, TWO TUBE 12.500 MILE DOERLR
e Bl eion® a0 | BHORT WAVE RECEIVER KIT, with all parts
Tubes—Constructing a ‘' Yriple- Twin* as specifiel ahove. but not wired, with blueprint
Amplifier=—All about Superheterg: conneclions and instructlons for operation. Com-
e ConTnctng® 2 ToaTups | Plete shipping welkil 5 ine.

Short-Wave *‘Giobe - Trotter'™ Re- YOUR PRICE 57.70
i —%3.00 Pri; S O sm—
oo, dre e e aaa e No. 2142, COMPLETE ACCESSORIFS inelud-

ing the follﬂwlngzén‘.! sh.(‘ months nunrur{lte:d N!eg;lg
7 tren type No. tuhes; one set of No.

WRITE TODAY. Enclose 4 liratides Mutched Fealphones; 2 No. 6 stundard
cents for postage. Treatise dry cells: 2 standard 45-voll * batteries. Com-

= e 1 22 Ibs.
Zent by refurn Guml: plete shipping welght 22 Ibs 55.40

WE ARE A WHOLESALE HOUSE AND CAN-

If C.0.D. shipment is desired, please remit 209,
remittance, which must accompany all orders.
I full cash accompanies order, deduct 29, dis-
count. Send money ¢rder—certified check—U. §.

YOUR TRICE
ORDER FROM THIS PAGE. You will find spe-

NOT ACCEPT ORDERS FOR LESS THAN §3.04. Radio Trading co. cial prices from time to time in this magazine.
102 Park Place
stamps. New York, N. Y- same. Any excess will be refunded.

Get our bix FREE catalog for the greatest Radio
Bargains.

Should you wish goods shipped by parcel post,
be sure to include sulficient extra remittance for
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ANNOUNCING

1934

OFFICIAL RADIO SERVICE MANUAL

This new manual has been in actual preparation for several
months. The vast amount of important data, which we have
received from manufacturers who are assisting us in the
compilation of the book, leads us 1o believe that the 1934
Manual will be more valuable than any previous editions.

HE necessity of GERNSBACK many pages of the Manual open until the
Any timely “dope” which
we then receive will be included before go-

Manuals in the radio field has been
shown by the fact that the total

very last minute.

sales of the first three OFFICIAL

ing to press.
In preparing this new edition many of

As in previous years, the 1934 Man-
ual will also include a FREE QUESTION
AND ANSWER SERVICE. In each book
will be found 25 coupons, which en-
title you to free consultation on any radio

BADIO SERVICE MANUALS: inC‘IUd‘ the outstanding problems of the Service service topics. These coupons give you a
ing the new CONSOLIDATED EDI- Men have been considered—methods of complete mail service—questions on servic-

TION, now exceed 80,000

Radio Service Men and
others engaged in various
branches of radio know the
importance of such books,
and how they must depend
upon them for reliable in-
formation. Whether for
public-address work, tube
information or a circuit
diagram, the material
needed is certain to be
found in one of the OF-
FICIAL RADIQO SERVICE
MANUALS. The GERNS-
BACK Manuals have been
constantly used in refer-
ence work by leading radio
set manufacturers, mail-
order houses, jobbers, deal-
ers and, most extensively,
by Service Men, for whom
these books are invaluable,

In the planning of the
1934 OFFICIAL RADIO
SERVICE MANUAL many
things have been taken into
consideration. First, how we
could reduce our own costs,
and in turn pass these sav-
ings on to our readers.
Second, what information
not contained in previous
editions of the Manuals
must be incorporated in
the 1934 edition and would
be of utmost importance to
its users. Third, what ad-
vance information we could
print that would be useful
in the future.

Contents of the 1934 Manual in Brief

® Diagrams and service notes, more complete than sver before in
any MANUAL. Not merely the schematic hook-ups will be found,
but also chassis drawings s$howing parts layouts, positions of trim-
mers, neutralizers, etc.

Voltage readings for practically all sets, as an ald in checking
tubes and wiring.

@ ANl values of intermediate-frequency transformers used in super-
heterodynes, with the manufacturers’ own suggestions as to correct
balancing.

® Detailed trouble-shooting suggestions and procedure as outlined
by the manufacturers’ own engineers—in other words, authentic
"dope” right from headquarters.

@ Values of all parts indicated directly on all diagrams. WE WILL
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS
YALUES CANNOT BE OBTAINED.

@ A special section for reference to A.C.-D.C. cigarbox midgets.
@ A special section for referance to automobile radio.

special section for reference to public-address amplifiers.
special section for reference to short-wave receivers.

spacial section for reference to remote-control systems.
complete compilation of radio tube data, covering both the
old and the many new types.

A special section devoted to test equipment, analyzers, etc,, with
full diagrams and other valuable information.
® A complete list of American broadcast stations with their fra-
quencies in kilocycles; extremely useful in calibrating and checking
test oscillators and in calibrating receivers,
® Free Question and Answer Service, the same as in our last two
Manuals.

No theory; only service information in quickly accessible form,
o Absolutely no duplication of any diagrams; nothing that appeared
in any of the previous Manuals will appear in the 1934 MANUAL.
This we unconditionally guarantee.
® 4 handy, easily-consulted master index making Tt easy for you
to find aimost anything ptr'ainln? to your service problem in-
stantly. This index will include all the diagrams published in all
the previous GERNSBACK Manuals, as well as the 1934 diagrams.
A big convenience and time saverl

0000
> > > >

copies. servicing, the new equipment constantly ing and operating on any set or circuit

are answered promptly and ac-
curately by the editors. Re
member that, at the regular
rate of 25¢ per question which
is usually charged by radio
magazines, this service alone
is worth $6.00. And for the
Manual, we charge only $2.50
at the pre-publication price.

It is quite evident that the
1934 Edition of the OFFICIAL
RADIO SERVICE MANUAL
will be a decided improvement
over previous volumes, and
will even surpass the high
standard of the former Man-
uals.

SPECIAL OFFER FOR
LIMITED TIME ONLY

In extending this privilege
to our readers so that they
may save by taking advantage
of the low price of $2.50 which
is the pre-publication offer, we
have decided that the oppor-
tunity should be open only
until the 15th of July, 1933.
YOU SAVE A FULL DOL-
LAR BY SENDING YOUR
ORDER TODAY. The book,
as Usual, comes to you post-
paid and free of all additional
charges.

No need to delay sending us
your order—the 1934 MAN-
UAL, like its predecessors, is
a necessity in your business.
We strongly advise you to or-
der your copy today, and then
you will be certain to get one
from the first printing of the
book. The 1934 Manual will
be ready in about eight weeks.

Mail the coupon today.

After careful analysis we .
found that the total cost of producing
the 1934 Manual would be consider-
ably less than in former years, and
that at this time we could reduce the price
of the book te our readers. The Fourth
Edition of the OFFICIAL RADIO SERV-
1CE MANUAL will sell this year for $3.50.
The book will be published like the 1933
Manual—the volume will be sent to you
complete. BUT, AS USUAL, WE HAVE
A PRE-PUBLICATION OFFER WHICH
ENABLES YOU TO BUY THIS BOOK
NOW, AT A CONSIDERABLE SAVING.
The special price at which you can buy
this volume is $2.50. THIS 1S A REDUC-
TION OF 507, IN COMPARISON WITH
THE PPRICE OF LAST YEAR'S MAN-
UAL. It pays to order your copies mow!

Anticipating such information as may
serve future radio needs, we are holding

needed to cope with new tubes and sets,
and the other fields of radio, such as pub-
lic-address systems, short waves, auto radio
and others,

The illustrations in the 1934 Manual will
be more explicit than before; inasmuch as
the diagrams will not be limited to the
schematic circuit, but other illustrations
will show the parts layout, positions of
trimmers, neutralizers, etc. There will be
hundreds of new circuits included, and not
one from any previous edition of the man-
uals will be repeated. This we uncondition-
ally guarantee.

The number of pages in the new Manual
will exceed 400, with hundreds of illustra-
tions, including diagrams, charts, photos,
picture layouts, ete. The size of the Man-
ual will be the same as that of the former
volumes—9x12 inches, with a flexible,
loose-leaf binder.

RC-733

GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place, New York, N. Y,

:
|
Gentlemen: Enclosed you will find my |
remittance of $2.50, for which You are i
io send me One Copy of the 1934
OFFICIAL RADIO SERVICE MAN- |
UAL as soon as it comes off the press. |
I understand that 3$3.50 will be the
price of the Manual after it is printed |
and the pre-publication price of $2.50 |
will then be withdrawn. [Send remit-
tance by check or money order; or I
register letter if it contains cash, |
currency or vunused U. 8., postage
stamps. ] |

|

l

City. iooiiiiiiiiiciiiceeas e State............. |

[ et e e oy



Jewell & Weston Instruments in a Final BIG Close out. Each set furnished with Na-Ald X Y L single
adapter. A chart giving full detailed information goes with each checker. Also guarantee card from $29 75

Jewell Elec. Instrument Co. List price $125. Lowest price these were ever sold was $94. Until we
offered them for $39.60 and sold several hundred. The balance are slashed to

Jewell 214 Tube <el- Jewell 538 . -
Yer: eﬁni.‘hmi in cast wbe  seller. | The 214—536-—538 will test the following tubes

i ° Thi the
gl L Y 2A3 1124 33 42 57 81
dandylunig i Ouly every  dealer 2A5 120 84 44 58 82
g SN 523 22 36 45 59 83
$ 75 jord) g b 15 24A 36 46 T1A 84
two or more
at this apeeinl 19 26 37 47 75 85

e Qn 01A 271 38 19 77 89
price only 1 30 39 50 78 UX199

$2 975 10 31 40 55 80
wDl12 32 41 1]
Jewell 534 Panel tyve| Jewell & Weston |weion ses

75 tube seller: 36 sock- Meters Sct Analyzer
$29 ets; List $164. e §

$55 We have a complete | with 0 and 7

Jewell 536 — In
genernl nppeur-
ance sape ay the

tests the
same tubes ns the
538—only 15 left
at

Only 5 left. ... stock of panel type |tr.™ Liut
NAVY TYPE TELEGRAPH KEY instruments at regu- |{}'%, Gu
List $3.60. Navy lar wholesale prices. |Speciat price

knob—1%"“ Tung- Weston 663 Volt Ohm-| Write for Bulletin
sten contacts. meter $60 list Special |of the particular $5595

Whil ; g
they ast, $1.25 44" S oy [AECKIIcT

ested in.
Without navy knob . $1.10

JEWELL METER 700 of them, packed and shipped for export. The order was can- Standard H. F.
celled when the meters were on the pier. We bought them from Mid
the exporter. Look 6ver this list for values—all new, factory guaranteed, metal eased in- | [National idget
struments. i i _ Condenser—
2” flush mt. List 87. 2 Nﬂush mt. List $7.50 2" flush mt. List S?.ig.irbowcst price ever sold ;32 ];om:;jte fimau]ust.ion
o. 190 No. 135 0-68 M,A. 0-80 M.A. |ST % 0mm H
No. 135 AC.0 1%y 0-10 MA" €eg5  0-100 MA: o 2 e 17
0-5v.D.C. 0- 0-15 M.A, 2 0-200 M.A. 150 150 mmf 1,47
oty - oS1% gp 09285 L o:ias MA
s = 0-15 No. 135 0-3v. 16,000 ohms  ¢3 955 : | NATIONAL PRODUCTS
0714150 - 0-20 No. 135 0-4bv. 15.000 ohms Peaa ol L
o 0-150 LOWEST PRICE EVER SOLD $5.88 stock—narts, seta: for receiving
. No. 165 Thermo Couple R. F. Ammeter, | and transmitting. Get our
i Lowest price Lowest price $4.95. List $12.35; lowest sold $9.12; 0-1 | lewest wholesnle prices.
ever sold $4.46 cver sold $5.63 amp.—0-2 amp.
= National SRR 5 meter, 3 tube
National FB 7 Superheterodyne NATIONAL SW et —uring 5 36 sercen arid rex.
etector, interruption re=
The Sensational FB 7 Su- d ¥ in d 89
The Sensational FB 1 Su. The Popular SW 3 o o T T
wholesale prices. 3 l.‘ece“re.].s LVeRST ',{"'Lp';f;':ﬁ.'x ;e?:‘l‘.';ri:nltuliv;,ll:;
FB 7 Receiver, stripped. available in three mod- ply—cither I haiteries or A.C.
26.46 e operated power pack syitable.
FBX Crystal filter model. allsbesforz 12 \\;g:t Rg g‘:;.N"ﬁio:mlwlgfmﬂAu' v
$38.22 , RN will supply
With air tuned L E. tubes or 6 volt A.C.- |and D voltage. set 51470
42.92 D.C. operation. § 42 | vists2s. Buecial
All coil ranges, each. . ol ) 14
$5.88 Prices reduced to............... Bt moe i St at
5887 AB Power supply. Coils—12 sets ranging
$14.42 from 9 to 2000 meters No More Out-of-Date Equipment with the
6897 AB Power supply. at 40% and 2% off list

$2029 | price. SIMPLICITY ANALYZER UNIT
KENYON Tormens i e, Kenven vane | WESTERN ELECTRIC -

amateur and broadeast Quirement.
We carry a complete line of thi; | Si&pal Coros Type P-11 hend phones: never sold

equipment and will be glad Lo furnish bulleting and our low. below 87.60 n pair. Now ut a typical LEEDS Used with any general
o8t wholesale 1ifices on reudest. hurgain price. per Pair. of only. .$3.95 purpose meter.
KENYON REPLACEMENT POWER i

RANSFORMERS Makes a basically per-

Genuine Type C Baldwin

Phones
|1z.. MA: 5 volta, $2 25 $12.00 List—Mica diaphragmn. Limited quum-_t’;

manent and simple an-
alyzer.

in:

ing brackets and eonvenient soldering lugs.

Provided with universal m
& # vl i.hmm
¥ -l h || voliage. 700 volts C.T..

CT. 3 amp.; 235 volt
"f’E &R lluh e

104 anp

ave. 580 v nly 2 pair to stomer. B8i 1
1% v ,lu 42 mmp _l,ls &.T,fml T.Tlnmg 1.:;'\2?10'“(':‘.‘[. 31 75 lms::;lsed 4m}()"uhmnh:1l;hcrnc:lhl Jﬁ::eﬁ Bpecinl
1. 3

Tver ek volis : Will test ALL the new
ﬁP‘;‘K'.i oy gnl..l “{.“1_‘5'“?,.53,‘?','5',5.'['é‘““‘ Bvatin s $].75 Acme 2000 ohn featherweight phones . . 8115 tube circuits—Ilike the 8A7 and the 99 XYZ 9
“g';i"jl,l,‘,‘xaﬁ‘"l[';ﬁ‘ 5::’,,?';"2'_'-\9':;;'.“'&!.{_ 5“’“' 2 amp.; $] 75 Acme 4000 ohm featherweight phones 1.45 (if and when it comes out),
W3, i vlase. 1100 voite C.5 150 MTPTR voire 23 Kellosgi Amplion Single-Button Microphones. r

D votte, C.1. 245 imp.; 2.5 voita. CA. 10 ump.: 1.5 volts. $‘3 ’r75 ) ’;",'fw':':,,l',;: o mittar  r oot | Comptete kit of $1 25 Includmg 3 ana-
KTT. m ghna for fube checkers; Voituses svailuble: 11-15 g 78 $1.75 parts as shown in lyzer pluy  adap-

i L Higeh iy pe el ' article ters and chart
K-40. ¥or { tube midyets: prim. 135 Vol rr'usa yolts. at 40 MA: 5 General Radio Products ACCESSORIES

2 p.: Y rolis. ‘,.fx mi.: electrostntic shield

i = " erounded o ! $0.95 | we Carry a Complete Line of Parts in Stock. 4%v. amall C battery. ... $0.31
T e AT e ';'ﬁ'\\;?i'."-f'fr}.la‘:' - $]-75 Tri-Leeds quick-change test leads..... 0.35
K-90, o {ube rec. and power amp.. pri. 5 volta Leitherette Portable Case and cover.. 2.50
Er o S Ve G e 3 vola 32-00 Complete drilled panel available.
We do not publish a catalog. Lowest MAIL ORDERS FILLED SAME
current prices, quoted by return B— DAY
mail on all short wave apparatus. el Jorte of AU . C. O. D. Orders Must
Hundreds of other items at Big| 45D Vesey Street,New York City Be Accompanied by

Special Prices. New York Headquarters for Transmitting Apparatus 10% Deposit, Include Postage




