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Gain Analysis

Stage by Stage
Using as a basis an input
signal power ef 0.000.000,-
000,13 watts (about the
normal output of a Crystal
Microphone). The table be-
low shows the gain in each
unit of the amplifier.

Tubes Mu Db.
57, (either one)... 100 40
Wunderlich 9 19
53 Triode 25 28
Transformer .4 12
4 PP. 2B6..... 61, 16

Thus at the maximum us-
ahle eutput af 36 watts the
over-all gain is approxi-
mately 587,000 Mu (115
Db.).

Tube Specilications
2—57 Pentodes
1—Wuadevlich 21, v
1—53 a5 a triode
4—2B6 Power Tubes
2-—S5Z3 Rectifiers

Realistic Sound Amplification!

Combined Dual Pre- Amplifier and Power Amplifier

For every tvpe of " A Nervice—For Audiences up to 10.000 persons or Areas up to
30,000 squere feer

RADOLEK engineers have accomplished the
incredible feat of combining twe hiQh Qain pre-
amplifiers with a 36 watt power amplifier and
a single power supply cirenit—all in one A.C
operated chassis. Either pre-amptilier may he
used alone or beth may be mixed in any pro-
portion betore reaching the power sfage. In-
dividual mike tone controls govern each input.
A master toue control adjusts the output te the
acoustiesl eonditions within range of the speak-
crs.  Individual mitrophone volume controls mix
either input in any proeportion. A master vol-
ume conirol adiusts the output volume te suit
the audiente, Plud-in connections are provided
for twe crystal microphones and one phono or
radio circuit. One. two. or three dynamie speak.
ers may be plugged in sockels previded for them
or connected to terminals provided. Amplifier
supplies 40 watts feld current. Output trans-
former is tapped for 3. 6. 9. |5. 250. 500. and
1000 ohms. matching all standard speaker volce
coils and line eircnits.

PRICE

COMPLETE OUTFIT AS [(LLUSTRATED.
mcluding 230 tt. of 4 wire cable, )00 1. of 2
wire shielded eable. ten stamlard tested tubes.
2 Crystal Mlerophones with ring suspension. and

125" Shenkers Lt wrne. $2.50,00

RADOLEK has combined in this complete.
powerful. modern amplifier all the desirable
features required in amplification of sound tor
Public Address service. This new amplifier is
strictly afl electrie—no hatteries of any kind are
used. Crystal microphones. generating  their
own current from the sound waves they plck
up. deliver to the amuplifier erystal clear sig
nals. Two of these rugged medern ~"mikes” may
be used Simultaneously with this amplifier.
Either one may be ‘featured at a higher vol-
ume or will a different tone than the other.
This is the most desirable feature in orchestra
amplification. Alse. voice may be
against Phono or Radio background. ete

Plug-in cannections eliminate installation
errurs, A “level’” indicating meler tells the
operator lrow “‘loud " he §s amplifying the sound
at any instant. The power circunt is protected
with a standard fuse which will “'blow’™ if the
line ¢ord is inserted in any power supnly other
than 115 volt. 60 cycle A.C,

LIST

Amptifier with 10 Matehed Tubes. and dummy
piugs for speaker sockets. but without Canle.
Speakers. or Micraphones. Complete instruciions

for instailation and oPera $150.00

tien ineluded. List Price

hlended

Soldthrousgh all Radio Dealersand Radio Servicemen. Standard Dealer Discountsapply,

Features!

One or two Crystal Mikes

Gne or lwe Ribbon Mikes

Phone or Radio Input Cir-
curl

Mixes any Two Inputs

Individual Input Tone
Cont.

Master Overall Tone Con-
trol

Individual Input Vol.
Cont.

Master Overall Vol. Cont.

Plug-in and Terminal
Connections

Output Level Indicator

40 Watt 400 Volt Field Sup-
ply

36 Watt ““Clean’’ Output

Handles 3 to 8 Dynumic
Speakers

Practically Humless Sig-
nal

Very Uniform 40 to 12,000
cycle Audio Range

Fused A. C. Line Supply

May be connected in 10
minutes

Size 21 x117x107 high

Super Service Rubber Cord
for connection to 60 cy-
cle 115 Volt A. C.

Send for 24.-page Free Crystal Amp. Beok. De.
scribies in detzil the construction and uses ol this

ampiifier.
Name or Firm
Address

City

Please state

intended use
of Amplifier

Manufactured and Distributed by

THE RADOLEK CO.

584 W. Randolph St.

| Dealers and Servicemen:
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CHICAGO, ILL.
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WE DO OUR PART

FEATURING
ELECTRONICS
IN OUR NEXT ISSUE

The term “electronics” refers not only to the vacuum
tube as used in radio receivers, but also to other devices
that operate as the result of electron motion, wherever
found, and next month RADIO-CRAFT is going to feature

"electronics.”

Articles by leading authorities will contain valuable in-
formation on the latest applications of the vacuum tube.
Interesting practical uses z:r the photoelectric cell will be
portrayed and explained. There will be an informative
story on the construction of an A.C.-operated vacuum-
tube voltmeter. All of the usual RADIO-CRAFT depart-
ments will contain their quota of profitable and interesting
information for the wideawake Service Man and experi-
menter.

It is going to be a bang-up issue, one you will not care
to miss. We hope that beginners and old-timers alike will
read it from cover to cover and be helped by so doing.

RADIO-CRAFT is published monthly, on the fifth of the month preced-
ing that of date; its subscription price is $2.50 per year. (In Canada
and foreign countries, $3.00 a year to cover additional postage.}
Entered at the post office at Mt. Morris, lll,, as second-class matter
under the act of March 3, [879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EYERYDAY SCIENCE AND
MECHANICS. Subscription to these magazines may be taken in
combination with RADIO.CRAFT at reduced Club rates. Write for

information.

Copyright 1935. Continental Publications, Inc.

HUGO GERNSBACK, President l. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ill.
Woestern Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.
London Agent:
Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4

Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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HERE ARE A FEW EXAMPLES
OF THE KIND OF MONEY
' | TRAIN MY MEN TO MAKE

Clears $4500 in 18 Months

“Before taking your Radio

Course I was making $18 a week.

1 came here three years ago. In

about 18 months 1 made about

$4500 in Radio. I cannot say too

much for the wonderful help 1
have received from N. R, 1.*
Noel W. Ray,

619 Broad St.,
Gadsden, Alabama,

Spare Time Work Pays
$18 a Week

*T only do spare time Radio work
and average $18 a week. People

who in good times would buy a
new radiv, now have the old one
fixed.” r

Stephen J. Drapehaty, '
407 Wunderlich Avenue,
Liarberton, Ohio.

Now Owns Own Business
“1f I had not taken your Course
I would be digging ditches instead
of running my own business. One
wrek 1 made $75 on repairing alone,
and this doesn’t count sales. H =
fellow wants to wzet into Radio,
N. R. L is the starting boint.”
R. S. Lewis,
Modern Radic Service,
Pittsfield, HI.

You Get PRACTICAL EXPERIENCE
with Radio Equipment | Give You

My Course 15 not all theory. I'I! show you how to
use 3 special Hadio equibment mr_mmlln'linu experi-
ni nad Lanillang (‘irl'u]tsl\\hll'h illustrate imnortant

prite inles mw-ed_in such well-kn sels as Weating -
ht General Electrie, Phileo, R.C.A, Vietor, Maje
th. amd others. You work out with your ouwn hand

many «of the things vou read in
our lesson  hank This 50-h0
icthod of tiaining makes leare

mg at. tu Cdny intetesting
Fass 1nat i tensely Drac-
tical. Yim learny how cets

work. why they work,
10 make them work.

how

Find out about the World Famous Course that Pays for

1935

J. E. Smith,
President
National Radio
Institute

Free Book Tells How
Mail Coupon!

The world-wide use of Radio sets for home
entertainment has made many opportuni-
ties for you to have a spare time or full
time Radio business of your own. [ give
you instructions early in your Training for
doing 28 Radio jobs common in almost
c¢very neighborhood. Many N, R. L. men
make $5, $10, $15 a week extra in spare
time while learning. 1 show you how to
install and service all types of receiving
sets. 1 give you Radio equipment and in-
structions for conducting experiments, for
building circuits and testing equipment,
and for making tests that will give you
broad, practical Radio experience. Clip the
coupon below and get my free 64-page book,
“Rich Rewards in Radio"—it gives you a
full story of the success of N. R. I. students
and graduates, and tells how to start a
spare time or full time Radio business on
money made in spare time while learn-
ing.

Many N.R. 1. Men Make $5, $10,
$15 @ Week Extra in Spare Time
While Learning
Many of the seventeen million sets now in
usc are less than 509, efficient. 1 will show
vou how to cash in on this condition. T will
show you the plans and ideas that have
cnabled many others to make $5. $10. §15
a week in spare time while learning. Ford
R. Leary, 1633 Davison Read, Flint, Mich.,
wrote: “My part-time earnings while tak-

ing the N, R. 1. Course were $651.”

Get Ready Now for a Radio
Business of Your Own and for
Jobs Like These

Broadeasting stations use engineers, op
perators, station managers, and puy up te
$5,000 a year. Radio manufacturers use
testers, inspectors, foremen, engincers,
servicemen and buyers, and pay up to
$6,000 4 year. Radio dealers and jobbers
employ hundreds of servicemen, salesmen,

FREE: Radio Servicing Tips

Let me PROVIZ that my Course is clear,
easy to understand and fascinating to
study., Send the coupnon for a free lesson,
Trouble Shooting in D).C.. A.C., and Bat_-
tery Sets.” This interesting lesson Rives
132 ways to carrect commuon ltadio trou
lides. I am willing to send this book to
prove that you tuuv can master Radio—
Just as thousands
of other fellows
have done, Many of
them, without eten a
grammar school eduea
tion amd s Hadlo
or technlral experience,
have become Itadie ex
perts and new earn two
or three times thetr
former pay. Mutl
coupon now.

Please Say That You Saw It in RAD10-CRAFT
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WILL HELP YOU

START A SPARE TIME OR FULL TIME

RADIO SERVICE BUSINESS
WITHOUT CAPITAL

515

managers, and pay up to $5,000 a Yyear.
Radio operators on ships enjoy life, see
the world, with board and lodging free,
and get good pay besides. My book tells
you of the oppoertunities in these fields,
also in Aviation Radio, Television, Police
Radio, Short Wave Radio, Automobile Radio
and other new branches of this fast grow-
ing industry. Get it.

I Train You at Home in Your
Spare Time

Hold vour job until you're ready for an-
other., Give me only part of your spare
time. You do not need a high school or
college education. Hundreds with only a
commen school education have won bigger
pay through N. R. I. J. A. Vaughn jumped
from $35 to $100 a week. J. E. McLaurine
increased his earnings 100 per cent. The
National Radio Institute is the Pioneer and
World's Largest organization devoted ex-
clusively to training men and young men
by Home Study for good jobs in the Radio
industry.

You Must Be Satisfied

I will #ive yvou an agreement to refund every
perny of your money if you are not satisfied
with my Lesson and Instruction Service when
you vomplete my Training. And Fll not only
give you thoroush training in Radio principles,
practical cxperiente in building and servicing
sets, hut also Advanced Specialized Training
in the type of Radio work you choose.

Get My Free Book of Facts

Mail the canpon for “Rich Rewards in Radio.”
It's free to any ambitious fellaw over 15 years

old, It tells you about Radio’s spare time and
full time oppartunities; about my training;
what others who have
taken it are doing and

making. Mail coupon now
in an envelupe, ar paste
it on @ le post card

J.E. SMITH, Pres.
Dept. 5CX
National Radio
Institute
Washington, D. C.

-l

This Coupon is Good For e
FREE COPY OF MY NEW BOOK

J. E. 8:mitH, President,
National Radio Institute,

Dept. 5CX, £
Washington, D. C. W poou nar
Dear Mr. Smith:

Py

Without ohligation, send me the Serv-

fee Manual ani Your rree book about spare time and full
time tadie onpertunities, amd how 1 can train for them
(Please print plainly,)

at home In spare time.

Address

City..
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MAKE RADIO WORK MORE PROFITABLE
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=

Presented on this page are books of the RADIO-CRAFT LIBRARY SERIES=—a most complete and authentic set

of volumes treating individually, important divisions of r.aio.

Each book has been designed to pive radio men

the opportunity to specialize in one or more of the popular branches of the industry. You will find them a

real help in your work and they will contribute to your money earning capacity.

spare time at home,

The authors of these books are wellskknown to everyone.

subject—-each is thoroughly familiar with the field which he represents,

This is the first real opportunity that you have ever had to build a library of radio books that are authentic.
MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TQ KEEP THEM UP
TO THE MINUTE. Mail coupon below for your books.

Read these books during your

Each is an expert radic man; an authority on the

EBook No. ¢

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL

With Full Instructions and Deseriptions
of Set Anslyzers. Tuhe Checkers, 0Os-
elliators, ete. (Just revised.)

Beok No. 2
Modern Vacuum Tubes
And Mow They werk
. By RCBERT HERTZBERG

With eomplete Technical Data en Al
Standard and Many Speclal Tubea.
(Just revised.)

Beok No. 8
The Superheterodyne
Book
All About Superhetersdynes
By CLYDE FITCH

How They Work, How te Bulid aad
How te Service Them.

Book No. 4
Modern Radio Hook-Ups
The Best Radio Clrcults
By R. D. WASHBURNE

A Complete Compendium of the Mest
Impertant Experimental and Custem.
built Recoivers.

Book Ne. 3
Hew te Become 8
Radio Service Man

By LOUIS MARTIN
Mow fto oot started In the business of
servicing radies and how to make
money in this fleld.

Book No. §

Bringing Electric Sets
Up to Date

8y CLIFFORD E. DENTON

With Pentodes, Multi.Mus, Dynamic
Speakers—Complete information How
te Modernize A. C.. D. C. and Bat-
tery Odperated Receivers.

Book No. 7

Radioe Kinks and
Wrinkles
By C. W. PALMER
For Serviee Men and Experimenters

A Complete Compendium on the Latest
Radio Short-Guts and Money Savers—
These Kinks Are Great Timo-Savers.

Baok Ne. 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Selectlon of the Most Important of
5.000 Questions Submitted by Radio
Men During the Course of One Year—
They Are AN Answered by s Techni.
cal Expert.

Book No, 9

Autemobile Radio and
Servicing

By LOUIS MARTIN

A Comnlete Treatise on the Subjeet
Covering A1l Phastes from Installing
te Servicing and Maintenance. A Book
That is Greally Needed Today.
(Just Revised.)

Uniform LA

Volumea are all uniform slze, 6 x9 inches, and contain on an
All Books average of 50 ta 124 lilustratlons. Each book
paner and ho expensé has been shared to mako it an oustanding

is printed on fine

Book Mo. 10

Home Recording and
All About It
By GEORGE J. SAL!BA
A Complete Treatise on Instantaneous
Recordings.  Microphones, Kecorders,
Amplifiers,  Commercial  Machines,
Servicing, etc.

Book No. 1t

Point-to-Point Resistance
Measurements

By CLIFFORD E. DENTON
The Modern Method of Servicing Radlo
Receivers=—a Book Whiech Radio Sere
¥ico Men Have Referred to More Than
Auny Other,

Baok No. 12
Public Address
Installation and Service
By J. T. BERNSLEY

Modern Methods of Serviting and Install.
ing Public Address Equipment.

Big Discount
To You

Tn arder to meke it possihle for
everyone to huy these books. the
ity (30)  went  birice has  liren
wde uniform for all  volumes.
You can buy these hooke seps
rately, but you il
vantage of our specinl offer:

When Five (5) Books
Or More Are Ordered
Deduct 207, From
Your Remittance

Simply fil} in the coupon at left,
I jnall 1t to us fozether with
Tealtiomee,  {hecks, stamps

uf foncy orders accepted.

Mon,_-k N
m’:fmm
" -..”‘.‘_”’Si

i |
()

L

e

Essassasssne

I have circled helow the numhers o
hich you are o s

Name D

GERNSBACK PUBLICATIONS. INC., 99 Hudson Street, New York, N. Y.

/\x \? CLIP—MAIL THIS COUPON TODAYI

nd me, aml have ded

The amount of m¥ remlitance fis...... rretaaaaran (Stamps. checks of moncy or lers accepted.)
Circle numbers wanted: 1 2 3 4 5

Please Say Thuat You Sew If in RADIO-CRAFT
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f books in the RADIO-CTRAFT IMRARY SERTES
wh B cled 2% for ordering flhe (
included wiy remittance In full, at the price of Bdc each. when leod than fi ¢ buoks are ordered.

Addresy

serescerresacsctetatro st iabetiate

Here are the
subjects covered:-

set
Analyzers

'th!'!

Superhetarodyne
Cireuits

Radio
Hook-ups

Servicing
Business

Hodarni:ing
Electric Sets

Kinks
and Wrinkles

Guestions
and Answears

Auto-Radie
Servicing

Home Recording

Resistance
hMeasuraments

Public Address

books or nwra T have
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“‘Takes the Resistance out of Radio”’

Editorial Offices: 99 Hudson St., New York, N.Y,

HUGO GERNSBACK, Editor

Vol. ¥I., No. 9, March, 1935

MODERN RADIO BEGINNERS

An Editorial by HUGO GERNSBACK

HE radio beginner has been with us for over twenty-
five years, during which time he has gone through
various stages of evolution.
In the early years, when radic was called “wire-
less,” the radio beginner was then an amateur with a
spark coil and a coherer set trying to catch the elusive
dots and dashes. He in turn graduated into a radio ex-
perimenter, a successor to the radio beginner, and started
to play with crystal detectors, tuning coils, and simple
radio sets, in order to catch the first radio broadcast
which made its appearance about 1920. Still later, a new
crop of beginners came on the scene with the advent of
the vacuum tube, regeneration, and all that went with it.
One, two, three, and up to ten tube sets were built by
these beginners and radio became more and more com-
plex. The later beginner had to know more than those who
preceded him because the art in the meanwhile had
become more complex. New circuits were evolved—the
regenerative circuit, tuned radio frequency, superhete-
rodyne, super-regeneration, and many subdivisions of these
fundamental circuits. New and better tubes were placed
upon the market and the simple four-prong three-element
1ube gradually evolved into the complicated tubes of today
with six and seven prongs and grid caps, yet the end
is not in sight.

In the meanwhile, the lure to the radio beginner is
unabated. There are as many radio experimenter-beginners
today as ever before. I have frequently stated that there
are between 250,000 and 300,000 radio beginners and
experimenters in this country, and it now looks as if
this estimate might be increased considerably during the
next few years.

In the first place, an entirely,—and I may say,—a
totally new crop of beginners has come to life during
the past two or three years in the short-wave field alone.
These radio beginners are of a similar type to those exist-
ing in 1920 to 1925 and these ncwcomers are finding out
for themselves the thrill of distance, which those be-
ginners of 1923 never experienced. In those days, 500
miles or 800 miles was a fine record to shoot for. Today,
the short-wave beginner thinks nothing of receiving speech
and music from a station 12,000 miles distant. This is,
as a matter of fact, an everyday occurrence.

But we do not stop here as far as the radio beginner
js concerned because after all, radio receiving and trans-
mitting sets do not constitute all of radio today. The art
is much more complex than that. There is, for instance,
the radio Service Man, who does not fall from the heav-
ens as a fully matured Service Man. He too, has to be a
beginner at some time. He usually starts with a small
home-made measuring instrument and he may not be
at all interested in building a radio set, either for receiv-
ing or transmitting. He finds the sets as they are. He
teaches himself or is taught how to service such sets from

an electrical measuring and testing viewpoint. By means
of his meters and instruction book he soon finds out the
fundamentals of a radio set without ever having built
one himself., He is in the same class as an expert auto-
mobile repairman who has been taught the intricacies of
an automobile without ever having built or assembled one
himself. There are now close to 20 million radio sets
in this country that require servicing. There are graduat-
ing every year, thousands of radio Service Men, who start
as raw beginners, with nothing more than a meter and a
pair of test clips, and soon become expert in testing cir-
cuits.

Then we have the beginner in the publie address field.
This man too, is not interested in building radio sets
but is more interested in playing with sound equipment,
all of which is radie in another guise, He may build his
first two-stage amplifier or again he may not. All he will
be interested in is knowing what the circuits of the ampli-
fiers are and what it is all about, and from little begin-
nings he soon masters the intricacies of the amplifier art
and either becomes a public address expert or installs pub-
lic address systems. To do so, he need not be an expert
on radio sets, and indeed, he need never have built such
sets himself, although we know from experience that bet-

ter than 90 per cent of amplifier, public address, and
Service Men, too, for that matter, sooner or later will
succumb to the lure of building a radio set just for the

fun of it, and the minute they do so they, of course, be-
come beginners in this field also.

Then, we have still another type of modern radio be-
ginner who is interested only in electronics, that branch
of radio which is growing by leaps and bounds, and which
embraces many classes, from the photoelectric field to
distant or remote control.

The photoelectric radio art is particularly alluring to
the beginner because he can perform many spectacular
stunts with his photoelectric cell and his amplifier, New
uses are springing up every day and new applications are
found for photoelectrie cells almost daily. Nowadays, the
electronics beginner performs such stunts as opening the
garage door from a distance by means of the car’s head-
lights, opening doors the instant a person passes a light-
beam, turning on an electric lighting system by extending
his hand in the path of a pilot lightbeam, talking over a
lightbeam with friends at a distance, etc.

And best of all, the modern radio beginner, no matter
in what branch of radio he starts, will soon graduate into
a class where his former experience can be translated
inte dollars and cents. It is a fact, that by far the larger
percentage of radio beginners sooner or later cash in
on their experience and talents. Knowledge thus gained
is never lost. Every Marconi, every de Forest was once a
radio beginner—never forget that.
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THE RADIO MONTH

© M. Roschfeld.

The fate Dr. Watson with a replica of the first
telephone.

DR. WATSON-
MAKER OF FIRST
TELEPHONE-DIES

AST month marked
another mile stone
in the history of
telephony and radio,
when Dr. Thomas A. Watson, a close
companion of Alexander Graham Bell,
and maker of Bell’s first microphone,
died of heart disease.

Dr. Watson and Professor Bell be-
came acquainted during the latter's
early experiments. On the afternoon
of June 2, 1875, the two men were
working on Bell’'s “harmonic tele-
graph” when one of the transmitter
strings stopped vibrating and Watson
plucked it again, the plucking sound
being carried over the wires to Bell,
who then recognized the beginning of
the telephone.

“After having made the first tele-
phone and put up the first telephone
wire,” Dr. Watson said in an inter-
view, recently, “I also had the distinc-
tion of hearing the first words [‘Mr.
Watson, conte here; I want you!’] ever
spoken over the telephone.”

He retired in 1903 from active
business but always retained his in-
terest in telephony and in 1920 en-
visioned trans-Atlantic conversations
as only the beginning of development
in this method of communication.

The importance of the telephone
transmitter to the development of
radio, especially radio broadcasting,
can readily be appreciated by any
radio technician.
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RADIO "FINDS"
LOST FLIERS-
AND HELPS IN
RESCUE

{EN a giant Bos-

ton-Cleveland air
liner, towards
the end of last
month, missed its course and crashed
on a wooded mountainside some dis-
tance north of Utica, New York, radio
played an important part in finding
the four men aboard the ship.

The pilot of the wrecked plane,
Ernest Dryer, reported the condition
of the plane and what he considered
to be the approximate location. This
contact to the dispateh radio station
in Albany started an immediate search
and is probably responsible for finding
the injured men before the sub-zero
temperatures and exposure had caused
a fatality.

As soon as the distress call had been
received, radio stations in the United
States and Canada sent signals from
four different directions to aid the
pilot to find his exact location by
“triangulation.”” The use of these
beam signals is a distinct novelty and
perhaps the only case on record where
radio beacons were used to locate a
distressed ‘“ship” on land.

Finally, radio played an important
part in directing the squadron of res-
cue planes.

it is interesting to note that a
heated discussion, as to whether the
radio beam on which Dryer was sup-
posed to be flying, was turned off im-
mediately before the accident. De-
partment of Commerce officials at the
Albany airport finally decided that the
beam was on all that night.

Radio beam stations aided the marooned fliers to
find their exact location.

RADIO-CRAFT
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THEORIES OF
SOUND-UPSET

HE coming of the
new year also brings
news to sctence. Each
year the American
Association for the Advancement of
Science gives a prize of $1000 for “a
noteworthy paper” and this year the
award goes to Prof. Vern O. Knudsen
of the U. of Calif.

The prize winning paper describes
what are regarded as “epoch-making
investigations” in the fundamental
principles of the propagation of sound.

According to Prof. Knudsen, there
is reason to suppose that as sound
travels through air, collisions are
brought about between molecules. The
oxygen molecules become very execited
while those of nitrogen are more sta-
ble. The warbling of a bird, scarcely
audible in oxygen at fifty yards, is a
delight to the ear in nitrogen. Ap-
parently new molecules of hydrogen
peroxide are formed in our complex
air—which as you know is composed
largely of nitrogen and oxygen.

Peroxide? The word ties in so sus-
piciously with blond hair that one
imaginative commentator suggests in
a New York paper that jazz played in
the proper atmosphere may yet change
milady’s dark tresses to flaxen.

RADIO WAVES
VARY IN SPEED

NTIL recently, scien-
e tists have assumed

that radio waves

travel at the speed
of light—that is, about 186,000 miles
per second. Not long ago, the start-
ling news was heard that this speed is
not constant.

Last month, at the beginning of the
new year, an eminent authority—Dr.
Harlan T. Stetson—offered proof that
this is the case, and explains why.

Dr. Stetson says that this may be
accounted for by studies which “indi-
cate that the nearer the propagation
path (of the radio waves) lies to the
carth’s magnetic pole, the greater is
the retardation of the velocity of the
wave., Since the velocity of the
electromagnetic wave depends on the
density of the medium, it is believed
that conditions in the ionosphere are
seriously modified by the electromag-
netic field of the carth.”

He found that signals from Rugby
to Annapolis vary greatly in speed,
while those from Bordeaux do net vary.

for MARCH, 1935
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IN REVIEW

SHIPS IN DISTRESS
CALL FOR HELP
BY RADIO

ADIO, which has

IR served so many times

in recent years to

aid the passengers

and crews of disabled and sinking

ships, worked overtime last month,

when the storm-swept seas caused

three ships to founder and many more
to call for immediate help.

The steamer Sisto sent out an SOS
when she lost her rudder and propel-
ler—the liner New York rescued the
16 men of the crew after battling
many hours with the raging seas.

The Oakmor, also in the Atlantic,
reported her engines disabled and
drifting helplessly.  (She was able to
proceed, however, when temporary re-
pairs were made.)

The British steamer Ortegal, in the
Pacific, about 400 miles out of Port
Townsend, Wash., reported that her
deck. load had shifted in the heavy
roll and she was in immediate dan-
ger of capsizing.

When a volunteer crew from the
steamer Jean Jadot attempted to take
off some of the men on the disabled
freighter Usworth, the life-boat cap-
sized and 8 men, 2 of whom were mem-
bers of the rescue crew, were lost
in the violent sea.

At about the same time, officials at
Marseilles reported that hope had
been abandoned for the Schiaffino
XXIV, which was lost in the Mediter-
ranean.

In addition to these tragedies, the
Mackay radio service reported that
two SOS calls, blurred by atmos-
pheric disturbances were received, but
their source was not determined.

Freighter
Ascania.

Usworth sinking—view from deck of
Radio saved 30 of crew.

© Aceme.
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Radio is now such a vast and diversified art it

becomes necessary to make a general survey
of important monthly developments. RADIO-

CRAFT analyzes these developments and pre-

RADIO
CONCERNS
TO MERGE

ITH the tacit ap-
proval of Presi-
dent Roosevelt,
the Federal Com-
munications Commission came to a
definite decision, last month, and be-
fore Feb. 1, will recommend to Con-
gress that legislation be enacted to
permit a gigantic merger in communi-
cations—despite anti-trust laws.

Eligible under this merger are the
following: The International Tele-
phone and Telegraph Corp., including
Postal Telegraph Co.; R.C.A. Com-
munications, Inc., and Western Union.

At about the same time, it was re-
ported that the RCA Victor Co. and
RCA Radiotron Co. would be con-
solidated and be known as RCA Manu-
facturing Co., Inec.

BYRD LEAVES
LITTLE AMERICA

RADIOGRAM re-
ceived from Little
America, at the
middle of last

month stated that the Byrd Antarctic

Expedition intended to leave for New
Zealand and New York at about the
end of January.

The Little America radio station re-
ported that the explorers would stop
at Dunedin, New Zealand, about the
middle of February. Admiral Richard
Byrd said he hoped to reach New York
early in the spring.

Thus the interesting programs orig-
inating in the Antarctic wastes are
ended.

Admiral Byrd with his whole band of explorers is
returning to civilization.

1935
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sents a review of those items which interest all.

The 10 million volt discharge which identifies
station W2XAF's broadcasts.

A "CALL" OF
10 MILLION VOLTS
FOR W2XAF!

T A TION identifica-
tions have taken
some weird forms,
from bird calls to na-

tional anthems, but perhaps the most

unusual is the new signature of sta-
tion W2XAF—the short-wave com-

panion of WGY—in Schenectady, N.Y.

The “call” which started at the end
of last month, is that of 10,000,000
volts of artificial lightning and it
sings three crashing bars at the be-
ginning and end of every short-wave
broadcast signifying that Schenectady,
where the late Charles P. Steinmetz
competed with nature by manufactur-
ing his own thunderbolts, is on the air.

NEW RADIO
LANGUAGE
BASED ON
MUSIC

USIC has often
T been called the
“international

language’ as it is
understood by people of all tongues—
and it is on the basis of the musical
scale that Carlo Spartari bases his new
“radio language.”

This new means of communicating
with people who speak different lan-
guages provides 960,799 different
words made out of the seven notes of
the scale, as compared to half that
number in the English language—ac-
cording to the originator. Each word

(Continued on page 562)
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RADIO PICTORIAL

" i i

| Views of "new' broad- I
casting station KYW,
| Philadelphia. Lett, | v
| speech amplifier. | e
Above, general view, |
Below, counterpoise | '
!

and rod antenna, !
Right, control room.

{Photos: \Westinghouse
Elec. & Mig. Co.)

VERTICAL-ROD —
ANTENNA

KYW  Features (1 OF q) L v I
garier. Power TUNING HOUSE =

tion Capacity —
100%: Frequency
—99% kc.; Power
Supply—4,15¢ v,
3-phase, 60 cy-
cles; Power In-
put—277 kw. ({in-
cluding  lights).
R. . Qutput
Tubes—8-207s; . |
Modulator Qu t- SR
put tubes—4.848s; Class of Modulation—high level, class 8; Modulation Fide!- suppressor.  Monitoring Devices: (1) cathode ray oscilloscope; ({2) fre-
ity—<42db., 30 to 8,000 cycles. Main Rectifier tubes—&-857s; Main Recti- quency; (3) over-modulation indicator; (4) high-quality reproducer: (5) rectox
fier Qutput—12,000 V., 17 Amps., D.C.; Frequency Source—quarfz crystal osc.;  volume indicators; (6) misc. automatic monitors. Recently KYW moved from
Frequency Stability—.005%, or better; Tube Cooling—closed circuit of dis. its old home in Chicago. taking with it some completely new ideas in broad-
filled water; Tube Filament Supply—all A.C. (no generators). P. A. Tank casting equipment. Representing in the fullest measure the ripening years
Condensers—nitrogen pressure filled; Harmonic Reduction—uses static shield of radio engineering development, station KYW, whose call letters have been
and balance tank condensers; Method of Clearing Carrier Noise—magnetron familiar to the broadcasting world since 192, goes into operation at Phila-
delphia. Completely new facilities have
been provided for the station including not
only directional antennae, but also innova-
tions in the design, and location of the vari-
pue— ous elements comprising the new transmitter.
'{T‘q s A few features are: four vertical rod an-
. #ﬁ‘ﬁ - tennas, phased to direct the transmission into
. . Philadelphia and Allentown, avoiding inter-
ference with other stations in its channel
nitrogen-filled condensers in the tank circuit
% saving a large amount of space; cathode-ray
oscillograph check on modulation: entire ab-
sence of rotating machinery; one-man opera-
tion; duplicate, interchangeable frequency-
control crystals; and magnetron suppressor,
The high-guality amplification employed in
the new station results in exceptionally faith-
ful transmission of all input frequencies from
30 to 8,000 cycles, Philadelphia is fortunate in-
deed to secure the services of this highly orig-
inal, super-directional, sterling quality station,
RADIO-CRAFT'S Listening Post will welcome
any and all reports of reception of KYW's
ttansmission quality and distance covered.
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The above is a 3J-tube "bathroom radio'' in the home
of Hugo Gernsback, editor of RADIO-CRAFT (see his
editorial in the October 1934 issue "Radio in the Bath- ||
room”). Waterproofed entirely, neither steam nor wa-
ter can penetrate its interior. It hangs on the wall. The

Casing matches the bathroom color scheme.

Above, in center, is shown one of the quest room radio installations at the Hotel Lexing-
ton, New York City. Since the hotel installed this equipment in its 80! guest rooms and
10 private dining rooms, many comments have been received regarding the quality of
reception. This quality is due largely to the master receiver set-up. Each of four separate
high-fidelity receivers is tuned to a high.class broadcasting station. Since each receiver
has its own antenna system, and class A amplification is used throughout, the results are
extremely good,

At right is o novel device in the home of Hu?o Gernsback, editor of RADIR-CRAFT. It
consists of a clock-switch‘ A which automatically turns the radio B on and off at pre-
determined times. |t wakes him up in the morning, too.
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COILED

.

Left, a "tissue-phone,’
enabling the deaf to
plainly = hear speech
and music. Also it is
claimed to have a
beneficial and, in some
cases, restorative ef-
fect upon hearing. A
vibrating element con-
nects y a coiled
spring {wound on
air'') to radio repro-
ducer, The vibrations
act upon tissues and

bones of the ear.

Right, a "magic-wand’’
which controls the vol-
ume of a radio set or
shuts it off completely.
It makes use of pres-
sure of the fingers
(varying resistance be-
tween aerial and
ground) and an incon-

h SPRING

HOAN SPEAKER ——
NIT

At right, an exhibition model
of a "B eliminator. Using
a 2-element fube as rectifier
and an audio-transformer for
step-up voltage, it supplies
unfiltered D.C. for plate cir-
cuits. Below is a model of
similar construction designed
to illustrate the "Edison
effect’" or electronic emis-
sion. A milliammeter shows
current flow between fila-
ment and plate.

.

>
A very instructive and interesting exhibit representin the
history of the microphone recently was on display at %adio
City, New York ([right). The large parabolic reflector
types were used, with small telescopes, as “spot’ micro-
phones to pick up operatic voices from the stage. The
fourth from left is a type used to conceal the mike and
therefore reduce microphone fright! Fifth from left is the
studio type universally used for years in broadcast work;
the velocity fycre. extreme right, is now preferred. Each of
the other medels has its own history and at one time or

another occupied its ""place in the sun.™

spicuous switch

RADIO-CRAFT for MARCH, 1935
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to help new talent on
“microphone fright.”
graph records, After
exactly how his, or her,

3

pendulum of
to the cell,
ralay,
simple device

{L'ress J'hioto)

teﬂ, the London School of Broadcasting has been founded

the air get over what is known as
Each audition is recorded on phono-
the audition tha future star can hear
rendition would sound to a broad-
is listening to her own voice.

a9

e

-

B

o
- Aol

4

A

A demonstration model of a photoelectric cell in action. The

a clock-movement interrupts the light supplied

Each interruption causes the cell to operate a

in turn actuates

demonstrates the operation of all photoelectric
cells.

(Courtesy. The New York Museum of Sclence and Industes.)

a mechanical recorder. This
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A "DISTANCE-GETTER"—FOR A $1

6 OMM FILAMENT
RESISTOR $0.0}
136 F1, HY 36 WSULATED O00oeh. TUNING
WIRE . TWREAD SPOOL) CONDENSER. $0.0

(CELLODUANE SHEET, 2 METAL

PLATES, CORK, TENS|ON STRID,
SCREWS, METAL GUIDE STRIP)
-

3-ORCUIT TUNING
coi. $0.25
(Va 8. ne, 28 1HSULATED
WIRE; 1, 2Y1" 10 BOAR,
TUBE: L 2°CARDBOARD TUBE
PIECE OF WEAVY COOPER WIRE.,)

TUBE 30 TUBE
end SOCKET, $0.75 |
(PAPER. CLIPS SCREWS

WASHIRS )

'; ~— GUIDE STRiD

STATIONS LOGCED
ON CELLOPMANE

= _ - Gug Srwe

S —— pHoNE
= | compenser $0.0

TFAIL , waxED
\ w000, Tacesy
ANTI- HAND ! GRID CONDENSER $0.0 { :
Thoe ) GIORENS weeg pasesoaso
(cou“.:::s;)mn: GRID-LEAK $0.0 (57 14°x 172" ™uicx)
CIGAR-BOX WOOD, TACKS,
PENCIL MARK)
E HAVE always =
with us, a very
large class of

those who get a
tremendous amount of satis-
faction from accomplishing
something that the other fel-
low can’t do so well. Also
we have a large class of
those who take nothing for
granted but wish to be their
own bosses when it comes to
certain accomplishments. e

Nowadays, things are #--
made pretty easy for those
who wish to build a simple radio set, but suppose you were
on a desert island or in a very small community where you
could not buy the parts that go into a radio set; or sup-
pose you were a young man or a shut-in with very little
money with which to buy certain parts. What kind of a
radio set could you build?

Then, also, not so many months ago, a children’s cycelo-
pedia made a request to the editor of this publication
for a very simple radio set that any boy could build, from
things easily obtainable. Strange to say, he could not pro-
duce such a set for them on short notice simply because
none had ever been built.

All this brings us to the question, what is the simplest
radio set that can be built and also the cheapest?

The editors have given

Fig. 1
Picture diagram and schematic circuit used in this set.

"Build me the simplest possible radio re-
ceiver," was the order that came down the
line from the Big Chief, who continued,
"Just imagine yourself on a desert island
with only a standard radio tube and little
else for constructing the set." We here
present o the beginner in radio a set built
under these "Robinson Crusoe" conditions.
It picked up programs from Dallas, Texas,
1,500 mir;s away, the very first night!

means. To those the present
set has been dedicated.

Prime Requisites of a Good
Set %

Any radio set worth its
salt should have the follow-
ing characteristics:

(1) Absolute
cost of parts.

(2) Sufficient selectivity
to separate powerful local
stations, yet sensitivity
enough to give the beginner
plenty of distance (DX)

minimum

thrills.

(3) Easy to construct and operate.

(4) Minimum operation expense,

Making use of odds and ends (some of them new to even
dyed-in-the-wool hams); and using a little ingenuity in
putting them together, anyone can build this novel little
outfit.

How to Begin

Let’s take the set apart and build it up, one step at a
time. FEasy does it, so we begin on a sawed-off board
measuring anywhere from 5x14 ins. (the size used for the
set on the cover) to 8x20 ins. Finish it off as finely as
you please, or leave it rough. It pays to take pains, though,
and a well-sanded, shellacked
base, set aside to dry, gets

you off to a good start. Make

a layout on a sheet of paper,

this considerable thought

and experiments have pro- ANT T
duced the present beginners’ S flksag
set which should fill the bill [¢ [ k=207 \

full size — indicating just

30) & Prones l +

8o7

L L]
™/

so simple, that with the ex- ! 12

i

=
T
|
1 »
[
|
|
!

handsomely. It is, in fact, |
ception of the radio tube, E

where each part is to go.
This helps considerably
when you wire the set.

—a[o[o[a]s
%
)

ecverything is made from

The fixed condensers

o SRS eSS Dy
junk and parts that can be [ior e e 353-—.} ‘ccs, Y s - =2 needn’t scare you. They are
found in any house. Yet, 16 ¥/3 Qnis of the “postage-stamp” vari-
with all, the set actually SMIELD e ety, and are made from
brings in distant stations o) f’f’T ) (.& fe waxed paper and tinfoil.
from all over the country. N cuod:s A Strip the foil from a pack of

There has been no idea to
perfect anything on this par-
ticular set. It isn’t intended
to compete with the set that
uses standard parts, to be
sure. It is just a stunt to

e

cigarettes or a tea package
and smooth it out on a flat
surface with your thumbnail,
Cut six pieces, each 1x21%
ins, overall, with the shape
indicated in Fig. 2A. Cut

show what can be done with
practically nothing and
should be welcomed by those
youngsters from 8 to 80 who
wish to accomplish the im-
possible with very little

eight pieces of waxed paper,
1%x2 ins. For the grid con-
(‘:’"+ denser, place a piece of
\) T paper ¢n the set base in the
front center, then a piece of

(Continued on page 560)
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THE EARLIEST
LOUDSPEAKERS

The French magazine, La T.S.F. Pour Tous
recently published this interesting article on
the early experiments in voice transmission
which paved the way for modern loud-
speaker development... We are reprinting
the data especially for radio beginners.

HEN we speak of “loud-

speakers” we generally as-

sume the adjective “electri-

cal” because we have in mind
a device operated by an electric current
having the frequency of sound. This de-
vice is probably as old as the invention
of the telephone.

There are, however, other than elec-
tric loudspeakers and since time imme-
morial thought has been given to de-
velop devices intended to steer the hu-
man voice in a certain direction and thus
obtain an apparent amplification which
allows it to be heard at a greater dis-
tance and by more listeners.

A study of the ancestors of present-
day loudspeakers has not only a purely
historical interest; it may offer to the
research worker certain technical facts
which should not be rejected “a priori.”

The theatres of antiquity were of
the open-air type and had no roofs,
though they were provided with a “Ve-
larium” intended to protect the specta-
tors from rain and sunshine. The
acoustics of these ancient theatres could
have been admired by our modern archi-
tects and the principles, probably em-
pirical with the ancients, are still ap-
plied in the construction of the modern

Fig. B
The “‘mysterious box" or 'invisible singer’ com-
bining the acoustical pipe and large horn.

RADIO-CRAFT

for

talking picture houses and concert
halls.

Disregarding this fact, the voices of
the actors were not strong enough to be
heard by the entire audience of the
great theatres and the technicians of
those days searched for some means of
voice amplification. The Greek and Ro-
man actors, the same as the Chinese,
used masks provided with bronze mouth
openings, and it has often been sup-
posed that these mask# amplified the
voices. It is certain that the main func-
tion of these masks was to give to the
presented type the same appearance
during the entire play. Often when the
actor had to sing or to speak, metal
masks were used with wide-open mouths
while in pantomimes masks with only
slightly open mouths were employed.

Within the past few years have been
found examples of the so-called “Echea”
in the ruins of theatres of antiquity.
These are metal vases of a conical
shape, which were placed with their
openings toward the scene. They were
grouped in two or three lines, 13 units
per line, each line evenly divided by
them into 12 parts. These vases were
there for acoustical reasons and accord-
ing to the contemporaries served to am-
plify the voices of the actors. Instead
of metal reflectors, sometimes earthen-
ware vases, so-called “Dolia,” were used
(Fig. 1B). Some authors claim that
similar vases were used in many
churches in the twelfth and thirteenth
centuries and were intended to amplify
the preacher’s voice,

One of the first books on acoustics
was published in 1650 by the German
Jesuit Kircher (Musurgia Universalis)
“A Treatise of Universal Harmony.”
In this book, Kircher, who was an all-
around scientist for his time, tells that
the soldiers at Alexandria used voice
amplifiers made of spiral-shaped zinc
tubes and that their voices could carry
over several kilometers. This fact has
to be proven; however, the drawings of
his book give very interesting details.
Let us take, for instance, the drawing
shown in Fig. A, Here is shown a way
in which the human voice could be
heard at a great distance when a very
long acoustic tube was used and when
this tube which was particularly shaped
was terminated in a wall (which acted

(Continued on page 558)
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Fig. A
A giant loudspeaker of 1650—reproduced from an
engraving in Kircher's book.

"ECHEA” (METAL REFLECTORS)

A- “poLIuM”
- (EARTHENWARE RESONATORS)

Fig. |
The “echea” at A and the *'polium" at 8,

~ MEGAPHONE~

—=

lli
MOUTH- _.*
PIECE
¥ S0UND
WAVES
- - IFT ——8m8m»
Fig. 2, above

The early ancestor of the horn-type speaker in the
form of a megaphone used to instruct sailors on
shipboard,

Fig. 3, below
The hornless magnetic speaker built in 1879 by
Elisha Gray.

2 ELECTRO:
MAGNETS
CONNECTED
IN SERIES

Y -SOFT-IRON
DIAPHRAGM
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MODERN THEORY OF
ELECTRICITY

When radio beginners attempt to grasp the entire theory

of electricity at one sitting,

fused.

they become hopelessly con-
It is the purpose of this series of discussions to

lead our readers along in easy stages, until they really

grasp the principles.

PART |

AN ATOM ( COMPRISING MASS)

PROTON
(+ CHARGE)

ELECTRON
(— CHARGE)

Fig. |
Electrical constituents of an atom.

m

HE NATURE of electricity is not
really understood, any more than
the nature of thought.
Electricity is an unseen force.
Its presence ix known by its actions.
Yet a great deal more is known than
wus the case twenty years ago, and
fresh discoveries are being made every
day.

The modern theory of electricity is
termed the “Klectronic Theory.” This
is not so difficult to understand as it
sounds, and is of the greatest possible
help in explaining the action of tubes
and other electrical phenomena. OQur
present theory concerning the structure
of the atom completely sums up all
known facts concerning clectricity.

Scientists may form a mental picture
of an atom to help them to explain one
electrical phenomenon, which may be
quite inaccurate for dealing with an-
other problem, and a new mental pic-
ture of the atom may have to be
adopted.

The reader must realize that it is
impossible to indicate in a few para-
graphs all the difficulties and limita-
tions met with in the study of “Molecu-
lar Physics,” but a brief summary of
some of the modern conceptions of the
constitution of atoms may enable him
to get a good idea of what is occurring.

For the student to thoroughly com-
prechend the “Electronic Theory” and
its application in radie and sound
¢quipment he must stop to study a little
radio history which will date back in
this case to the late Thomas A. Edison.
As you will remember he was the in-
ventor of the incandescent electric
lamp, made luminous by heat, the first
of its type being commonly known as
the carbon filament lamp. This became
very popular as the method of illumina-
tion and was then used extensively in
offices and workshops. Although this
lamp was the greatest gift to mankind
its uses were limited to illumination.
In other words, just another light. We
will now turn our attentions to Prof.
J. 8. Fleming of England, who watched
with interest the dark film that began
to collect on the inside of the glass bulb
after the lamp was used, and nearing
the end of its normal life. This film
that collected cut down the candle
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Service Men—
Do Your Duty!

You old-timers are apt to con-
sider this issue of RADIO.CRAFT
too elementary to be worthy of
your notice. However, bear in
mind that every beginner today
is a real prospect for your serv-
ices tomorrow. Some of these
new fans, once they get a good
start, go places fast. So be good
business men, and give them a
real hand. Don't be intolerant at
their lack of technical knowledge.
Instead explain to them, in simple
language, the things they want
to know—or, refer them to this
"Beginners' Number" of RADIO-
CRAFT. Please each of these
men just once, and watch him
and his friends come back for
more. Come on! Let's go!

e e

power of the lamp which naturally jost
its efficiency und had to be replaced.

Professor Fleming analyvzed the film
coating and found it to contain carbon.
He supposed that the carbon was given
off by the filament, when the lamp was
in use, and with further experiments
he proved that when the carbon fila-
ment was hot it liberated minute par-
ticles of carbon that collected on the
glass walls of the lamp. This phenom-
cnon was, however, invisible in its ac-
tion, but in time showed tangible clues
of what was taking place in the lamp
when the filament was hot.

This discovery opened the gates to
unlimited possibilities regarding its use,
and revolutionized the whole science of
radio.

It will now be necessary to investi-
gate these small particles, to find out
their reasons in allowing themselves to
become detached from the body of the
filament and travel into space.

Matter. The students must first of
all understand that matter is anything
that occupies space and has weight.
The three forms of matter known to us
are under the following category:

RADIO-
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Solids—such as steel, iron, wood,
wax, porcelain, paper, etc.
Liquids-—such as water, mercury,

oils, ete,

Gases — such as hydrogen, oxygen,
air, coal gas, ete.

The construction of matter is fairly
well understood. Matter is composed
of myriads of distinet or separate par-
ticlex, with spaces between them. These
particles are termed molecules.

There are as many different kinds
of molecules in the universe as there
are different kinds of substances.

The Molecule. A molecule is the
smallest portion of any substance
which cannot be subdivided further
without its properties being destroyved.
It is the smallest complete and normal
unit of any substance.

The Atom. The molecules are made
up of smaller particles called atoms. An
atom is the smallest unit particle into
which matter can be divided by chemi-
cal separation.

A molecule may consist of one, two,
or more atoms of the same kind, or it
may consist of two or more atoms of
different kinds,

Thus two atoms of hydrogen (H)
will combine to form a molecule of
hydrogen (H:}). Two atoms of hydro-
2en and one atom of oxygen will com-
bine to form one molecule of water
(H:0). The number of atoms in a
molecule varies with the substance. In
a molecule of salt there are two atoms,
in a molecule of alum there are about
one hundred atoms, ete.

Ditferent kinds and combinations of
atoms can be arranged in an endless
variety of ways to form different sub-
stances—different kinds of matter. It
is believed that there are no more than
93 ditferent kinds of atoms; and niole-
cules of all known substances consist
of combinations of these atoms. The
next consideration is the construction
of the atom.

One conception of an atom is as a
nucleus, charged with positive elee-
tricity, around which revolve in fixed
orbits negative electrons, as planets
around a central sun.

An atom is thus pictured as compris-
ing from one to a number of electrons

(Continned on page 557)
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REPLACEMENT STATUS OF THE
NEW TUBES

The beginner in radio who has been stumped by the numerous tubes now available will
find this article an invaluable aid in learning just how they are intended to be used.

PART |

ENTAL indigestion is likely to
be the reward of anyone who
tries to assimilate all at once
the names and functions of the

large number of receiving tuhe types
which confront the beginner in radio
today. To the experienced radio man,
the problem is not so difficult because
he has been able to acquaint himself
with tubes as they came along, a few
at a time. But among these who are
starting from secratch, it seems to be a
common practice, as a means of break-
ing up the indigestible mass of available
information, to think of the newer type
tubes merely as improvements on earlier
types. This idea is proper to a certain
extent and can be a valuable aid to
memory; but it should be emphatically
noted that new tube types are improve-
ments meant to be used in new sets.
The general idea that new types are
meant to be used to replace the tubes
in sets designed for curlicr types is a
mistake and one to be avoided.

It should furthermore be remembered
that reputable tube manufacturers do
not permit earlier types te stagnate,
but take advantage of progressive man-
ufacturing improvements to keep tubes
of earlier designs up to date. Thus to-
day practically all tube types are made
with copper side rods to reduce grid
emission. This, and many other im-
proved constructional details do much
to keep the older tube types on a par
with the performance which can be ex-
pected from new tube types under the
same circuit conditions.

While earlier tube types are not in
general interchangeable with newer
tube types there are some cases which

*Research and Jdevelopment, Ri'A Radiotron o, Ine.

arise more or less by accident, where
a new type tube can he substituted with-
out harm te the new tube or the set
for a tube of an earlier type. Some-
times better performance results, some-
times not. Sometimes the new type can
be placed directly in the socket, some-
times adapters are necessary. Sometimes
there are only minor or no circuit
changes required, sometimes the nec-
essary changes are very difficult and
expensive. These questions of perform-
ance, adapters, and cireuit changes will
be taken up in following articles but
as an introduction to those subjects it
may be helpful to the beginner to de-
scribe some methods for classifying
tube types. It is necessary, of course,
to be able to identify tubes before their
interchangeability can be discussed.

One helpful factor in the situation is
the new tube-numbering system. See
Table L.

This system was standardized by the
Radio Manufacturers Association in
1933 and since it is a helpful scheme
for classifying tubes, it is a good thing
to understand., With this system, only
three symbols are ordinarily required
to identify a tube: a numeral, a letter,
and another numeral. The first nu-
meral indicates the filament or heater
voltage. Thus, the numeral 1 is used
for 2-volt tubes like the 1AG, 2 is used
for 2.5-volt tubes like the 2A3, 6 is used
for the 6.3-volt tubes like the 6A6, and
S0 Ol

The letter distinguishes one type from
another which has the same numerals,
Thus the letter in the type number is
the only thing which distinguishes be-
tween the identifying numbers of the
6A6, 6C6 and 6D6, These letters are
assigned in alphabetical sequence, start-

Table |

H. M. NEUSTADT*

Table Il
Identical Types of Tubes

Ciass of Tube 25V, 6.3v.
Heater Heater
Super Triode ..o 56 76
R. . Pentode ... 58 6D6
Pentode Detector ... 57 6C6
Power Pentode ......2A5 42
Twin Triode ......c.... 53 GA6
Pentagrid Converter..2A7 6A7
Duplex-Diode Triode.. 55 85

Duplex-Diode  High-
Mu Triode ... 2A6 75

Duplex-Diode Pent-
ode . iieenenens 2B7 6BT

ing with A for all tubes except recti-
fiers, for which the assignment is made
starting with Z, and working backward.
The last numeral indicates the num-
ber of USEFUL elements brought out
to terminals. Thus, the 2A5 has five
such ‘“‘useful’” elements: a heater, a
cathode, two grids, and a plate. The
suppressor is not brought out and
therefore is not counted.
Remembering this system, it is often
pessible to figure out something about
a tube from the type number. For in-
stance, the 2A3 must have three “use-
ful” elements brought out to terminals.
The tube is almost certainly not a recti-
fier because of the letter. It must there-
(Continued on page 357)

INDE X OF TYPES BY USE AND BY CATHODE VOLTAGE
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HOW TO READ

RADIO DIAGRAMS

One of the greatest difficulties that beginners encounter is understanding the wiring dia-
grams which accompany the instructions for making every receiver. These schematic cir-
cuits as they are called, are not nearly as difficult as they seem if they are taken apart
and studied piece-meal. This article will help the beginner to get started.

” CHEMATIC circuits are the f‘shorthand’ of the
technician. By their use he is enabled to tell at a
glance the manner in which various electrical units
may be connected; and, approximately, the effect

which one unit will have on another. The symbols in a

diagram are the simplest possible representation of the

various components of the circuit.”

The above quotation from the writer’s book “Modern
Radio Hookups” tells in a few words the entire purpose
of radio symbols—to attempt to present a schematic cir~
cuit in mere words without recourse to them would be so
short-sighted as to border on the ridiculous. Since the
budding radio man (or woman) cannot expect to “get any-
where” without a working knowledge of the more com-
monly used “shorthand marks” of the technician, we pre-
sent a compilation of representative symbols, showing both
the physical appearance of the unit and its symbolic equiva-
lent as used in drawing up diagrams. The following short
discussion will partially analyze the components repre-
sented in the numbered sections of the chart. After a little
study of this material the beginner in radio should feel
not the slightest hesitancy in analyzing the more simple
schematic circuits appearing elsewhere in this and sub-
quent issues of RADIO-CRAFT. With these words of intro-
duction we present the following symbol analyses and
RaADIO-CRAFT Chart of Radio Symbols.

(1) Aerials are many and varied in their physical ap-
pearance and arrangement, but in general the form shown
under ‘“symbol” is used to represent that portion of the
wire extending from the radio set that is most effective
in picking up the radio signal, whether it is a broadcast
program or a point-to-point contact. Particular types of
acrials often carry specialized symbols and where the
actual signal pickup portion (“flat top” under “physical”’)
of the antenna is at a remote point we often find that the
lead wire or “lead-in”” from antenna to receiving set is of
individualized type—thus, for instance, it may be a trans-
posed lead-in or shielded lead-in, and in either instance
be represented by individually distinguishing symbols.

(2) For certain types of work as, for instance, in lo-
cating sources of interference it often becomes desirable
to use a concentrated and portable type of antenna. One
of these is the “pancake” type (iilustrated) made as a
flat spiral of wire.

(3) A conncction to the earth (most conveniently
afforded by connection to a water or gas pipe) is indi-
cated by a series of parallel lines of decreasing length.
(In general, this represents the point of lowest voltage in
the circuit.) The same symbel also is often used to repre-
sent the metal chassis.

(4) Connections made to screw-type binding posts
are readily distinguished from connections made by
plugging a telephone tip inte a tip-jack. .

(5) Two short, parallel lines represent the two pieces of
metal foil separated by paper, mica, or other dielectric (in-
sulator) that comprise most fixed condensers, Units of the
electrolytic type, in which the dielectric is nothing more
than a “skin” of insulating metal oxide, is recognized by
the plus or positive mark used to indicate the high-voltage
or positive side of such oxide-coated “polarized” condensers

52¢
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(6) Where the metal plates of the condenser are ad-
justable or variable in their relation, the fact is indicated
in the schematic circuit by means of a diagonal arrow (or,
less often, a curved plate to represent the rotor section).

(7) For quick, convenient connection from one unit
to another it is customary te use a plug-receptacle or
“jack.” Numerous types are available but, in general, the
fundamental design is the same—a series of parallel leaves
provided with contact points that close or open, as the
case may be, when the plug is jabbed into position. The
immemorial appearance of headphones is readily recog-
nized in the symbol showing two circles joined by a half-
moon section (the headband).

(8) When the beginner first sees the symbol for a
condenser block he should not become panic stricken—
the long, unbroken heavy bar merely indicates the common
or grounded sections of metal foil of the several condenser
sections comprising the “bank’ or block.

(9) The appearance of a coil of wire is readily recog-
nized in the symbol if we consider that the wound coil
has been stripped of the form on which it was wound.
Where the coil has been wound in sections we find that the
symbol too, is “wound” in sections (9B).

(10) If two or more coils are placed in proximity to
each other the fact is indicated by the relative positions
of the two or more coils. The physical and symbelic
figures indicate that the primary has less turns than the
secondary. Thus a voltage step-up ratio is indicated.

(11) One of the most interesting radio devices oper-
ates on the principle that a variation in the coupling rela-
tion of two coils connected together will change the over-
all electrical value or “inductance” of the coil. The most
convenient mechanical arrangement is to wind one coil on
a form that will rotate within an outer form carrying
the second half of the wire. Crossed coils, with two ends
connected, represent this “variometer” at a half-way
setting.

(12) A great deal can be done without the radio man
ever seeing a meter, but on the other hand far more can
be accomplished with an instrument that will accurately
indicate the amount of voltage and current existing in
radio circuits. The case of the meter is represented by
a circle. The letter enclosed with the circle indicates
the type of measurement for which the meter has been
designoed—thus, M for milliammeter, V for voltmeter, ete.

(13) An audio-frequency winding ordinarily incor-
porates an iron core. Thus we find iron-core choke coils
to be nothing more than a coil of wire with parallel lines
(iron laminations) within or alongside the winding.

(14) The inductive coupling relationship represented
for R.F. or radio-frequency coils (and thus constituting
an R.F. transformer) by item 10 is equally applicable to
audio-frequency or A.F. coils and is indicated, as an
A F. transformer, by two coils common to which is an
iron core (parallel lines).

(15) Practically all radio devices designed for power-
line operation terminate in a 2-prong plug that fits into a
wall receptacle. This relationship is evident in the symbol.

(16) The resistive effect in a resistance unit is clearly

(Continued on page 559)
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Chart of Radio Symbols

PHYSICAL DESCrRIPTION | YMBOL PHVSICAL sscmo‘r ON L SymgoL | R:sngcnvg Ivogs ore vuggs 1
“ELAT-TOD® -1- I -l 3 (UNDERSIDE)
PORTION
@ PowER- 2-ELEMENT, DIRECT-
AERIAL NS HEATER
HALF- WAVE,
LD s |PLUG RECEPTACLE RECTIFIER
T2- -16- DIODE
FIXE
LooP RESISTOR
ANTENNA @ 3-ELEMENT, DIRECT-
' HEATER.
I FULL-WAVE
-3- -17- ‘ RECTIFIER.
VARIABLE Do
‘GROUND RESISTOR
(RHEOSTAT) @ 5-ELEMENT, INDIRECT-
HEATER , DUAL-PURPOSE
-4- -18- OR VOLTAGE DOUBLING
BINDING VOLTAGE % HALF -OR FULL-WAVE
POST DIVIDER. - TWIN- RECTIFIER
e ( POTENTIO- 3 o=
JACK METER) — m 6-ELEMENT,
5- q9- INDIRECT-HEATER.
5 WIRES + i DUAL -PURPOSE
FIXED NOT CONNECTED AMPLIFIER AND
CONDENSERS WIRES —‘l ouoogge. DETECTOR
ELECTROLYTIC CONNECTED __+__ ERIODE
CONDENSER 5
- 20, - ELEMENT,
J CDZYTSETCATLO 2 ﬁ. DIRECT - HEATER
VARIABLE ECTOR AMPLIFIER , OSCILLATOR
CONDENSER MULTI- LEAD OR DETECTOR
CONNECTORS @ TRICDE
PLUG SOCKET
— 7" switck'2! 5 - ELEMENT,
"LAM.E,,:T'Q’N'RO'- (POWER OR INDIRECT- HEATER.
EILAMENT - _.®_ (SCREEN-GRID)
HEAD SINGLE-POLE, R.F. AMPLIFIER
PHONES SINGLE-THROW SW.) TETRODE
8- 33
8 SINGLE- D 4
CONDENSER POLE - ELEMENT,
BLOCK MULTI - THROW f.’_‘ @ DIRECT- HEATER
SWITCK ~ .
To- -23- PENTODE
R.F. COILS DOUBLE- | = [4e
(MAY BE s 6- ELEMENT.
DOUBLE-THROW | o o o DIRECT - HEATER
m@ R.F.,CHOKE) SWITCH DUAL-PURPOSE,
8- FIRST-DETECTOR.
PmMAlzv -10- -24- PENTAGRID| AND OSCILLATOR.,
R.F. COILS CONVERTER
COUPLED FUSE
(R.F. 6-ELEMENT,
TRANSFORMER; INDIRECT - HEATER,,
|(ﬂEPuPRAﬂO) DIRECT- COUPLED
-11- -25- At Ct A.F, AMPLIFIER.
VARIOMETER CELL AND -I|:; ‘_.‘II!}- oUo-
(CONTINUOUS- BATTERIES TRIODE
LY VARIABLE skl
R.F. COIL) gt @ 5-ELEMENT,
DIRECT- HEATER.,
-26- CLASS B, A.F.
METER (MAY BE .
vOLT M(ETER' PHONOGRAPH o~ AMPLIFIER.
AMMETER ;9| VJI PICK UP TRIODE
OHMMETER ; ~ g
| ML aMMETER £70 @ 7- ELEMENT,
13- - AT
'i‘,’f‘ S aUBlo MAGNETIC QH U
¢ FREQUENCY SPEAKER DETECTOR AND
COIL (MAY oR -27- < 4 | pentope-| AMPLIFIER (OR
3y BE A.F. DYNAMIC : ‘(] TRIODE OSCILLATOR )
coi CHOXE) SPEAKER. | !¢
8- 7 - ELEMENT,
(ENCASED) | TRANSFORMER 28 k. INDIRECT - HEATER
(MAY BE AR Mtcnomor{ss SonsLe, OUAL - PURPOSE,
TRANSFORMER,| o OR (CARBON AMPLIFIER. AND
pWR TRANS. OR m‘*—uue PENTODE RECTIFIER.
FILAMENT TRAN ] gopsLe 1.owo0e
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FAMOUS 1-TUBE
CIRCUITS

Here they are—the foremost old-time dia-
grams on parade for the radio beginner!
Take your choice of circuits that thrilled dad!

ULTRA-AUDION. Undoubtedly, the most publicized cir-
cuit in radio is the Ultra-Audion—the probable genesis of
the rezenerative circuit., All-wave operation, from ’way
down to approximately 30,000 meters, may be secured us-
ing a set of plug-in coils and only one tuning condenser.

Without question, the receiver that long-
est held the spotlight of popular interest wuas the Am-
bassador or “3-circuit tuner” receiver. A judicious choice
of turns and degree of fixed coupling between coils P and
S. and adjustable coupling between T and §, results in any
desired degree of selectivity and regeneration control.
Winding data: S, about 65 T. No. 20 D.C.C. wire on a
tube 3 ins. in dia.; I’, about 5 to 15 T., No. 20 D.C.C. wire
(same winding direction as §; spacing, about !4-in.);
T, about 25 T. No. 28 D.C.C. wire of a tube just small
enough to rotate inside S.

AMBASSADOR.

INTERFLEX. Some vears ago Hugo Gernsback conceived
the idea of confining to a c¢rystal detector the rectification
action in a receiving circuit, and using a vacuum tube as
an AF. amplifier—coupling detector to tube without «
fransformmer. In this manner considerably greater volume
was seeured from a 1-tube, non-regenerative receiver. It
is particularly important that the “A” and “B” batteries
be connected as shown.  Incidentally, the Interflex illus-
trated is ideally suited as a high-fidelity receiver.

MEGADYNE. Of special interest to the technician is the
Megadyne circuit which utilizes a type 38 R.F. pentode in
preference to a triode (the 30, for instance). Note that
the use of a crystal detector in the grid circuit of a vacuum
tube as used in the original Interflex has been retained by
Hugo Gernsback in his Megadyne receiver. Follow the
schematic cireuit eooefly; the signal is applied to the screen-
grid and nof to the control-grid of the 38. Use only the
battery voltage indicated on the schematic eircuit. (A grid
leak from crystal-grid to filament may improve operation.)

HARKNESS REFLEX. When first introduced the Reflex eir-
cuit fired the imagination of the more advanced techni-
cians, Bt it remained for the Harkness Reflex to estab-
lish itself as prnl:dbl\ the moxt outstanding of the 1-tube
“jobs.”  The “sceret”—if it be such—whereby the Hark-
ness circuit outperformed other 1-tube reflexes is found
in the use of two tuned circuits, comprising “antenna” coil
L1 and “R.I.” eoil L2 and respective tuning condensetrs C1
and C2 (shown ganged for convenience),

FLEWELLING SUPER-REGENERATIVE. Some years ago it was
demonstrated that amplification considerably beyond that
which was ordinarily obtainable from a regenerative tube
circuit could be obtained by applying a “suppressor” fre-
quency to a tube circuit that had been permitted to oscil-
late violently., Termed “super-regeneration,” the Flewelling
circuit was one of the least complicated. A bank of miceu-
insulated condensers, Cl, €2, and C3, and an adjustable
grid-leak, R1, do the trick.

SOLODYNE. An importation from Englend, the Solodyne
achieved international prominence as a so-called “battery-
less” receiver. Ilowever, like the suit of clothes the travel-
ing salesman managed to camouflage into his “swindle

(Covtinued on page 562)
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“INTERNATIONAL RADIO REVIEW

THE MOVIE DIAL

NOVELTIES in dials have long been

one of the greatest seliing points
in radio receivers, abroad. Many trick
effects have been produced in order to
sell a certain manufacturer’s receivers,
some of which we have mentioned on
this page.

As we have pointed out before,
European stations announce their city
or town as a station identification, in-
stead of using call letters, as we do.

In a recent issue of EURoOPA STUNDE,
a German magazine, an interesting
version in trick dials appeared. As
shown in Figs. 1 and A, this consists
of a light, a long tube, a lens, an
opaque disc with the names of the sta-
tions cut in it radially, and a translu-
cent sereen on which the name is pro-
jected. Thus, as the set is tuned, the
station name appears as the signals are
tuned in. The set is also equipped with
a regular dial with an indicator.

The ambitious experimenter should be
able to duplicate this novelty in dials
without much difficulty,

THE RADIO BED

ECENTLY in RapIo-CRAFT, we an-

nounced a new radio set which at-
taches to the bed, facilitating bedside
radio reception; a luxury which many
radio listeners like to enjoy.

In England, now, the radio construc-
tors have gone a step further, actually
making the radio recciver as a part of
the bed, with the dials and speaker

Fig. |, below
The set-up of parts for the movie dial.

-

REFLECTOR STATION SELECTOR 015C

EACH month there are received
at the offices of RADIO-CRAFT
hundreds of daily, weekly and
monthly magazines originating
from all over the world.

SINCE the cost of subscribing to
each of these would be prohib-
itive for most radio men, we have
arranged with technical trans-
lators to prepare for our readers
reviews of all the really impor-
tant, new developments illus-
trated and described each month
in these publications.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

mounted inconspicuously in the head.
This appeared in AMATEUR WIRELESS
magazine.

The method of construction is shown
in Fig. 2, which includes scveral va-
rieties. So, all vou bed-loving radio
fans who would like to hear your fa-
vorite programs from the warmth and
comfort of your bed, should get busy
and make one of these novel installa-
tions. The details of the receiver, of
course, are left to your own choice.

Fig. A, left
The receiver containing the movie dial.

Fig. B, right
A remote control which uses the parts and methods

of the automatic telephone, machine switching and
selector dial.

Fig. 2, below

Here is one way to be comfortable and still listen
to your radio set.

for MARCH,
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THE AUTO-SELECTOR

ARADICAL type of radio remote con-

trol has just appeared on the
European market, according to RaDIO-
AMATEUR, a German magazine. This
device, as shown in Fig. B consists of
a telephone type dial mounted on a
small black box. This dial is marked
with the names of cities of 10 of the
most popular stations and to tune in
any station it is only necessary to put
yvour finger in the desired aperture and
turn the dial just as in dialing a tele-
phone number on cone of the automatic
telephones.

Another small knob on the front of
the hox permits volume adjustment.

This small control box, with a some-
what larger one, shown behind it in Fig.
B, comprises the entire remote control
unit which is used with a standard
broadcast set. The larger box is in-
stalled in an out-of-the-way place in
the house and outlets are installed
wherever desired.

This method of remote control uses
the methods of control utilized in the
automatic telephone, such as step-by-
step switching, ete.

ARMCHAIR RADIO SET

EVERAL months ago in Rabio-
CrarT, a picture of an armchair
set, in the form of a portable case which
clamped onto the arm, appeared as the
cover illustration.

(Continned on page 569)

Fig. C, below
An Australian radio receiver in a chair.
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RADIO DEBUNKED

In pointing out some of the apparent fallacies and dis-
crepancies in radio, let it be understood that no person-

alities are intended.

It is hoped that any one company

or individual which has "been taken for a ride" will take
the criticism as constructively as it is intended and not take

personal offense.

There is an old saying that "every knock is a boost'" and
it is hoped that our knocks will turn out to be boosts for
all concerned. At any rate everyone will agree that radio
terms and advertising can stand a "'clean up."

C. W. PALMER

HE RADIO industry, especially

that part relating to broadcast

reception, is so cluttered up with

misconceptions, fallacies, super-
stitions, ete., that it is high time some-
one undertook to debunk it. The word
“debunk,” dear reader, in case you do
not know, is a verb used to denote the
removal of nonsense or misstatements
from anything.

Se with trepidation as to the land-
slide which may descend upon our heads
from this debunking, let us start upon
our self-appointed task.

The first thought that comes to mind
is the myriad of statements and names
in radio which are so far from being
exact that they force themselves upon
the attention of any clear-thinking
reader.

Misnomers

How many times have you seen the
word “loudspeaker” or “speaker” and
wondered why a better word could not
be chosen? Obviously, it is not a
speaker—it reproduces bands and
singers as easily as the human voice.
(“Reproducer’ is a much better term.)

And this is only one of many such

One must not take radio terms too literally as
this sketch illustrates.

TUSH! TUSH. im A
SPEAKER | CANT 8
BE BOTHERED
WITH MUSIC
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If anything uses more wire in a small space than a
"wireless'' set, we should like to see it.

misnomers. A condenser does not con-
dense anything—it simply stores up an
electrical charge. A vacuum tube can-
not truthfully be said to be a “tube” as
it is not tubular in shape, except in a
very few and isolated instances.

And no doubt you have heard that
wretched expression “A.C. current”
which written in full means alternat-
ing current current; or, equally as bad,
“I.F. frequency” which is intermediate
frequency frequency! Or if you have

You have heard reproducers which are far too
"ripe' and more than "half tipsy.*

OH ! WHAT A HEAD
My BOSS £4/10 15 HAD 70

RADIO-CRAFT
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read any of the magazines published
across the big pond (in England) you
have been amused or perhaps angered
by the continuous repetition of the
word ‘“wireless.” If anything uses
more wire than sonte modern radio re-
ceivers, in such a small space, we
should like to sce it. “Wireless” went
out of date, in favor of *“radio,”
“y’ars” ago; (wonder if some folks
know the War is over?),

Another term which is most aggra-
vating is the use of the word “dry”
in connection with the electrical cells
used to ring doorbells and heat the fila-
ments of certain vacuum tubes. These
chemical cells are far from dry as you
can discover by taking one apart (the
same fact applies to the “dry” electro-
Iytic condensers)., And a single cell
does not constitute a ‘“battery” as
many writers seem to think—it takes
more than one cell to make up a bat-
tery. (One prominent battery manu-
facturer, though, has just introduced a
1% V., “dry” baftery. The term bat-
tery is correct in this case as it actu-
ally contains 4 cells in parallel. See
description in a forthcoming issue of
RADI10-CRAFT.)

Here is what the maker thinks of his set—and just
think it's all for $15.00,

1938

MARCH,

for


www.americanradiohistory.com

“What you need is a new set of Super-Ticklish
tubes''—the results are just as bad.

Radic "Boners”

Along the same line are such words
as catwhigsker—which neither comes
from a cat nor is it a whisker; resist-
ance-coupled amplifier—which is not re-
sistance-coupled but rather condenser-
coupled, as the resistors simply place
a load on the tube clements and permit
the direct potential from the battery
or “B” supply to reach the plate with-
out short-circuiting the signal current;
static—which is not static electricity
at all as students of physics can easily
explain, but rather “atmospheries”—
that is, natural or man-made high-fre-
quency disturbances. These currents
are very much “dynamic” when ampli-
fied by a radio receiver!

And then, there is the term “oscillat-
ing set,” as applied to a radio recciver.
Obviously the set does not swing back
and forth or vibrate, it is the parasitic
currents in the set which build up in
places where they are not desired that
cause the electrical oscillations. Words
such as this one are insufficient rather
than misnomers and there are quite
a few heard frequently in conversations

pertaining to radio. For example,
“superheterodyne” receiver should be
supersonic heterodyne receiver; and

“phonograph pickup” is really phono-
graph-recarding pickup.

Advertising Misstatements

But perhaps, these slips in applying
names to radio parts and cireuits are
much less annoying than the obvious
misstatements found in some radio ad-
vertisements (some of which make the
old “shell game” seem tame). How
many times have you heard the word
“mellow” linked to radio speaker ads?
What on earth has mellowness to do
with a device which must transmit
sound waves to a listener as nearly
identical as possible to the original
waves emanating from the instru-
ments?

Here is what one dictionary lists to
define mellow—*“soft and ripe; well ma-
for
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tured; soft to the touch, palate, ear,
ete.; genial; half tipsy.” You have cer-
tainly heard reproducers which sound-
ed far too ripe and almost completely
tipsy, but that is surely not what the
advertisers had in mind when they de-
scribed their instruments as “mellow.”
The same false idea is conveyed in
describing the reproducer as a “musi-
cal instrument.” It is nothing of the
sort. Reproducers (loudspeakers, to
you!) are required to reproduce music,
but they are just as often required to
reproduce noises and unpleasant sounds,
such as the sound effects used for dra-
matic presentations. The reproducer
of a radio set is no more a musical
instrument than is an open window or
door through which you hear musiec.

Bolognal

And speaking about musice, have you
noticed the quantities of nonsense in
some of the advertisements of vacuum
tube manufacturers? “Crystal clear
reception with ... s tubes.” “His
set sounded entirely different as soon
as he inserted .._....._...... tubes.”
“What you need is a new set of Super-
Ticklish tubes,” etc.

I do not mean to infer or suggest in
any way that all makes of tubes are
as good as another—they naturally
vary. Oeccasionally when a new tube
is substituted for an old one the qual-
ity improves, but this is generally due
to the fact that the emission of the old
tube has decreased considerably and
cannot handle the signals without in-
troducing distortion. Provided you use
the right type of tube and one with a
suitable impedance, the only difference
between various makes (in most cir-
cuits at any rate) will be in the
strength or perhaps in the life of one
make over another.

Paging Veracity
One of the simplest ways of loosen-
ing the aerial coupling to a receiver
is to connect a series condenser in the
aerial lead-in. It doesn’t matter much
how you make the small series condens-

Everyone will agree that a :Ieaning up of radio
claims would do good.
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Tone controls (?} do more harm than good—no
two people agree on the setting.

er—it can be the ordinary compression
type, a variable air condenser or it can
be a metal tube with a terminal at
each end, one part of the tube sliding
within the other, so varying the ca-
pacity.

The flights of fancy indulged in with
speakers and tubes are nothing com-
pared to the eloquent outbursts which
announce some of these aerial condens-
ers. I thought I knew a little about
condensers and the effect of placing
them in series with the aerial, having
used this little kink for a dozen or more
years, but those ads certainly taught
me a great deal I didn’t know before.

The Crowning Achievement

And talking about eloquent outbursts,
the following advertisement was com-
posed, printed and mailed to countless
unsuspecting radio set buyers by a
supposedly legitimate radio manufac-
turer:

“Steeped in a blaze of glory, adored
by millionaire and workman alike, the
B.ooweoeeoeeeoo... Rudio with its voice of
silver and case of gold is the seuson’s
sensation. Built, sponsovred, and strict-
ly guaranteed by three organizations
with combined plant area of fifty-two
acres, aggregate experience of over 100
years in manufacturing and merchan-
dising, it challenges the genius of an
entire industry. Its power plant is
made up of four huge tubes, the latest
multi-mu, screen-grid, power pentode
and full-wave rectifier, reinforced by
specially designed transformers, con-
densers, and circuits. Its exclusive Dy-
namic Speaker, the ecrowning achieve-
ment of sound engineers, has an elo-
quence so sweet and natural it gives
new and unheard-of beauties to tone.
Its gorgeous cabinet is a matrix of a
$5,000.00 carving from the skilled and
talented hand of Everett Worthington,
America’s foremost product stylist. The
standard model shown is done in
Studio-Bronze; also others in Antiqued
Platinum. The cabinet material, neither
wood nor metal, is the latest attain-

(Continued on page 563)
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SHORT-CUTS

IN RADIO
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“'Battery-ize' your crystal set for increased
sensitivity.

FIRST PRIZE

SING a battery in a crystal circuit

greatly improves the performance
of crystal radio sets, if you know how
to go about making the proper connec-
tions. Refer to the illustration above
for details. The electrostatic charge
on the .02-mf. condenser (C2) is con-
verted to a positive current when pass-
ing through the tuning coil. It is su-
perimposed upon the positive charze
that is starting to be rectified, thus giv-
ing tremendous gain of signal strength.
The tuning coil is made with a 4 in.
tube. Wind on 20 turns of any con-
venient size wire (No. 14 to No. 28)
and make a tap, soldering a connecting
lug on to which you can fasten a elip.
Or if you want to make a simple switch
use brass tacks and a piece of brass as
an arm. Then wind on 20 more turns
and make another tap, etc, until 80
turns are on the c¢oil. Condenser 1 is
an ordinary variable condenser, about

350 mmf., used to tune across the broad-
cast band.

The use of a small silicon crystal
(galena fuses too readily) and pointed
copper wire catwhisker will keep the de-
tector circuit resistance at a low value;
this will result in increased signal
strength and more selective operation.
The value of condenser C2 is an im-
portant factor.

Almost any “B” voltage may be used
but ordinarily 9 V. is about right; high-
er voltages tend to burn out the crystal
at the contact point of the catwhisker.

WALLACE LrIBER

SECOND PRIZE

ERE is a condenser test device which
is very useful, A leaky condenser
will cause spasmodie operation of the
neon tube. A shorted condenser will
show a continuous light; an open, no
glow; a good unit shows one flash—

An inexpensive condenser testing unit for the service beginner,

FIRST PRIZE ... ... $10.00

| SECOND PRIZE.... 5.00
THIRD PRIZE...... 2.50
Honorable Mention
EXPERIMENTERS: Three cash

prizes will be awarded for the best
“short-cuts” — time- and money-sav-
ing ideas—submitted by readers of
RADIO-CRAFT; Honorable mention
will be given for all other published
items concerning radio and its allied
fields.

Send us your “kinks” right away.

discard as poor or leaky if more than
3 flashes. This is a good test with
fairly high voltages. It works well wi:h
all except electrolytic condensers. Use
a 110 V. A.C.-D.C. neon glow lamp.
JAack GEIER

THIRD PRIZE

SKATE keys are a swell ally of the
Service Man if he knows how to
put them to use. The illustration shows
how the skate key may be “rebuilt”
for use as a wrench in turning square-
headed bolts and screws. Those who
have had occasion to work on some of
the carly Radiola models will appreciate
the value of this idea.
ITagris L. WRICHT

SKATE

®EY HERE

/cw OFF OLD

WELD OR BRAZE
SCREw DRIVER
N SOCKET)

SCREW ~
DRIVER,

L/ iy
VIEW
OF SOCKET

0

Above, "Johnny had a . . . ." skate key but now
it's a radio tool.

IST HONORABLE MENTION

S EVERY radio man has discovered,
changing 6- and 7-prong tubes in
their sockets is a nerve wracking pro-
cedure—a little misalignment and too
much pressure and away goes a flimsy
socket. However—making a check mark

Balow, identifying tubes as to their type and posi-
tion aids the nerves.

1 10 2 MEGS
LWATT

e
" JEST PRODS

L 10 2 MEGS
( LWATT

N

TEST
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[J () S A —
AC
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TUBE BASE f“D 4
PIN MARKING 1 //

S

U
! TUBE
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17 NUMBERS MaRK

STICK ERS)’

|
llr w _I,_
TUBE SOCKET PIN MARKING
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on the tube base before removing it
from its socket and another mark on
the socket mounting, as shown above,
eliminates this trouble. Also, identify-
ing each tube in the set by means of
marked pasters will greatly speed sub-
sequent service.
WALTER E. KEEVER

2ND HONORABLE MENTION

ANY times old “B” batteries are

discarded without thought of pos-
sible uses for them. Like lots of other
radio parts, there are uses for them if
you use some ingenuity and a little
thought. This idea has real merit, and
should appeal to those who like to
tinker with the family radio, or to Serv-
ice Men everywhere. Insulated tools
such as pliers and screw-drivers are
fairly expensive, but almost a necessity
for mueh radio repair work. You can
easily insulate your tools with an old
“B” battery! Take it apart and put the
sealing compound in an old can. Melt
it and dip your tools in. See Fig. 1.
Dipping several times, one coat on top
of another, gives the tool a good thick
coat of surprisingly high dielectric
strength. When the coating is thor-
oughly dry, scrape the compound from
parts you want exposed—and there you
are.

F. C. LEOFFLER

3RD HONORABLE MENTION
ANOVEL stunt which makes it pos-

sible to reclaim many faulty po-
tentiometers of the moulded type is
this: Remove the control and examine

WAX TO HERE -, |/ PLIERS
- i L

j _._-' i f..-.:=
L]

SCREW-
DRIVER

/

WAX TO
HERE

SCRAPE OFF

\WAX HERE

HEATED WAX FROM
OLD DISCARDED "B~
BATTERY

ittty

Fig. I, above; "'B" batteries insulate tools.

Fig. 2, below; volume-conirol repairs,

RESISTANCE

ELEMENT VOLUME
COATED ON A [y} CONTROL
FIBER ¥

STRIP

A

CRACK IN COATING FILLED IN WITH

INDI1A INK AND WHEN DRY SMOOTHED
WITR A SOFT LEAD PENCIL

RADIO-CRAFT for MARCH,

the resistance element to find out if
there are any cracks in it. Often this
is evident and the only thing wrong
with it. Use a pen and some india ink,
and fill up the crack. See Fig. 2. When
it is dry, simply rub it lightly with a
soft lead pencil. The resistance of the
pencil mark makes a fine substitute for
the original element.
JOSEPH KwaAcCz

4TH HONORABLE MENTION

MANY kinds of electrical devices re-

quire small multi-point switches
for proper control. Usually it is neces-
sary to drill holes in the pane! itself,
and devise some method of securing the
switch arm. Here is a stunt which not
only works, but works smoothly and
easily. You can make up as many
switches of this type as you desire, with
a different number of contact points on
each. They are easily interchangeable,
This is how to make tap switches out
of old volume controls, the kind with a
2% in. bakelite case. Holes for as many
taps as required are drilled to receive
the machine screws A; B are counter-
sunk holes made by drilling with a 14-
in. drill, %-in, deep. D is a piece of
brass Y%-in. wide and %-in. long shaped
as shown. This is soldered under the
movable contact C so it will drop into
holes B when the contact arm is over
the points A. This is a non-shorting
type switch, (Fig. 3A).

Fig. 3B shows how to make a short-
ing type. A strip of brass !i-in. wide
and about %-in. long is shaped like F
and soldered under the sliding contaet
so it must be long enough to reach two
contacts at the same time. A strip of
brass E is soldered exactly oppesite the
sliding contact and the wedge-shaped
piece D is soldered under this te drop
inte the holes B to make a positive
stopping point when the contact F is
directly over one contact A,

H. W. GALLES

5TH HONORABLE MENTION

WE AMERICANS are inclined to feel
that we have a corner on the “kinks”
idea. As a matter of fact, our foreign
cousins are every bit as resourceful
when it comes to doing things with
meager equipment. This is from Mexico.
We all know good methods of bending
aluminum for chassis construction and
what to do with old tubes and gadgets.
But how to cut square and rectangular
holes in a chassis for mounting trans-
formers and condenser blocks is a prob-
lem. Ilere's a good way and it makes
a neat job, shown in Fig. 4. Mark out
the rectangle and score it deeply with
a sharp tool. Then drill a hole in the
center the size of one dimension. Square
it up for a short distance with a file,
just so a hacksaw blade gets a good
grip. Saw both sides to the ends and
then bend the pieces back and forth
until they snap off. Smooth the edges

with a file and the job is done.
EMIL W. STREULI

(Continned on page 567)
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L __SHAPE OF F.

Fig. 3. Neat multi-point switches.

FIRST MARK THE RECTANGLE THEN
SCRATCH THE SHORT SIDES WiTH ANY SHARP
{oog POSSIBLE ON BOTH SIDES OF TWE SHEET

_____ s

NOW CUTA CIRCLE-HOLE
WITH ANY CIRCLE CUTTER,
DIAM. A LITTLE SMALLER

THAN THE SHORT $IDE OF YHBE RECTANGLE

FURTHER CUT THESE CARE -
FULLY WITH ANY (0OD FILE,

NOW IT IS AN EASY MATTER TO CUT BY HAND
WITH A HACK SAW BLADE ALONG TME DOTTED LINES

|
BENDING THE LOOSE 'WINGS "WITH THE MID OF PLIERS, THIS
WiLl SOON BREAK, FINISHING WITH A SMOOTH FILE TME
WORK LOOKS LIKE A FACTORY MADE JOB.

Fig. 4, above; square holes in metal.

Fig. 5, below; fo prevent blown fuses.
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BUILD THE 5-TUBE
ALL-STA R

Here's the latest in all-wave receivers!
5-tube, band-spread, 110 V., 60 cycle sup-
erheterodyne for home constructors, using
standard parts which are available from all
radio parts distributors. This easily built
little receiver may be assembled "piece-
meal'' by the frugal experimenter. A fine
set for the beginner—a laborer, after
l/2-hour's instruction built a perfect modell

receiver. Superheterodynes have proved their su-

periority in reaching half way around the world for

elusive and interesting short-wave programs. The
design permits the home constructor to not only enjoy
the most distant reception, but to obtain the thrill of ac-
tually building with his own hands a receiver capable of
such performance. The new set is a happy combination
of efficient design and simplified construction.

SUCCESS on short waves demands a well-designed

Analysis of the Circuit

The antenna coil is arranged for use with the doublet
or plain type aerial and ground. Three binding posts are
provided on the back of the chassis for the different an-
tenna combinations. The first tube is a combination
mixer and oscillator 6A7. A feature of this circuit is a
local-distance switch that throws an extra bias voltage
on the mixer tube for reception of local broadcast signals.
This increased bias sharpens the tuning and prevents
overloading the remaining tubes.

A double-tuned high-gain input LF. transformer, pre-
tuned to 370 kec., couples the plate circuit of the 6A7
to the grid circuit of the 6F7. This tube is a combina-
tion pentode and triode—in this circuit the pentode por-
tion acts as the L.F. amplifier, its plate circuit containing
the output LF. transformer.

The appearance of the completely assembled receiver, ready for operation.

534

The triode portion is wired to a separate shielded trans-
former, BFQ in the diagram, and serves as a beat-fre-
quency oscillator controlled by a special switch on the
front of the panel. The output LF. transformer is of the
double-tuned type particularly designed to match the plate
circuit of the 6F7 to the control-grid circuit of the 77
tube, which is employed in the second-detector position.

Filtering R.F. ''Transients"

A special feature of this circuit is the method of fil-
tering R.F. transient currents out of the audio circuit
by connecting the screen-grid of the 77 to the plate
through a high resistance. The customary pair of 500
mmf. condensers and R.F. choke in the plate circuit fur-
ther assure a clean audio signal reaching the grid of the
42 power tube. Resistance-capacity coupling employed
between the 77 and the 42 is utilized for maximum fidel-
ity in the audio amplification of the signals. The 42 power
tube operates on full voltage and delivers 3 watts maxi-
mum signal to the dynamic reproducer. An 80 tube and
standard type filter circuit make up the rectifier and “B”
supply. To secure adequate voltage regulation, a 1000
ohm dynamic-speaker field serves as the second filter
choke. To prevent reproduction of hum in the speaker
due to the presence of the A.C. ripple in its field, a
speaker is specified which contains a copper shield around
the field coil. This acts as an inductive shunt for the
A.C. component of the field current and prevents pick-up
of the hum by the voice coil.

The Construction

The assembly of the set is particularly simple due to
the small number of parts which are employed. The
“foundation unit,”” consisting of a drilled metal chassis
base and an etched and drilled panel, is supplied with com-
plete plans for assembly and operation. All parts and
mounting dimensions are clearly listed. Both schematic
and pictorial wiring diagrams are included.

The first part of the assembly consists nf mounting the
wafer sockets on the chassis. Size 6-32 -%-in. bolts with
nuts and lock washers may be used for this purpose. The
power transformer should be mounted next with size
8-32 1%-in. bolts. Lock washers should be used on all
parts fastened to the chassis to insure good electrical
contact and permanent position. The filament and plate
wiring which appears in the first pictorial layout (Part IT)
should be installed. Flexible tinned copper push-back
wire may be used on all circuits. The next step in the
assembly is the installation of the LF. coils and the beat-
frequency oscillator coil. All connections are kept as short
and direct as possible. It is well to mount all the parts
on the chassis before mounting the panel, as it is likely to
be scratched in handling.

RADIO-CRAFT for
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ALL-WAVE SUPER
"JUNIOR"”

CONSTRUCTIONAL PLANS—

The chassis is obtainable ready-drilled for the
specified parts, and complete constructional plans,
layout of parts and schematic circuit can also be
obtained. This receiver was designed by a group
of well-known engineers who cooperated in per-
fecting the circuit. It was the purpose of the de-
signers to enable the radio on to build a set

without "headaches.” Inquiries for blueprints, etc.,
should be addressed to RADIO-CRAFT,

A rotary toggle switch is mounted in the first position
on the left, looking at the front of the chassis. This
switch serves to shunt part of the bias resistance on the
6F7 tube when the set is used on distant reception. With
strong nearby signals on the broadcast band, this switch
is opened and the bias of the 6F7 is increased to prevent
overloading of the 77 detector.

The next hole in the front of the chassis is for the
oscillator tank condenser, Its position permits the use
of short direct wiring to the prongs of the oscillator socket.

A toggle switch in the center position below the main
tuning dial position is employed in the beat-frequency
oscillator circuit to shunt the beat note to ground when
it is not desired.

The detector “tank” condenser occupies the mounting
position to the right of the toggle switch. (The word
“tank” in a radio receiving or transmitting circuit denotes
a coil and condenser combination in which high frequency
currents are impressed and which builds up large values
of these high frequency currents; it is commonly used
to identify any tuned circuit, though.—Ed.) Here again
it will be noted that the connections may be very short
between the tank condenser and the antenna coil socket.

The volume control, mounted on the extreme right-hand
position, includes the A.C. power switch. A common error
in wiring volume eontrols is to attach the outside termi-

nal connections in reverse. This causes the volume to
inerease when the knob is turned counter-clockwise. Re-
versing the outside terminals corrects this condition and
secures the increase in volume with the normal clock-
wise rotation of the control.

The twin tuning condensers may now be mounted with
bolts through the holes provided for this purpose in the
deck of the chassis. The filter condenser is mounted last
on the back inside of the chassis with the common black
wire grounded. The colored wires are the positive leads
of the 4 mf. terminals. Care must be taken with the
speaker socket. The two large pinhole lugs must connect
to the filter circuit as in the diagram. The two small
holes are in the plate circuit of the 42 tube. The repro-
ducer specified in the List of Parts carries a plug cor-
rectly wired to match this circuit.

The Operation

The dial mechanism and the panel may be installed last.
When all the wiring is complete, insert the tubes and a
pair of the broadcast coils. Connect either a doublet or
conventional aerial and ground, in the latter case linking
the ground wire to the adjacent antenna post as well as
the regular ground post. Turn on the power and watch
the rectifier tube as it heats. A pink or purple glow at

(Continned on page 552)

The circuit of the S-tube band-spread superheterodyne with the values of all parts plainly marked on al! condensers and resistors.
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HILE many beginners like to layout all the parts

to be used in set construction en a board, in

plain sight, we feel there are just as many who

want to begin with a real modern, “chassis-
built” job. Actually, it is easier to build and operate an
up-to-the-minute all-electric set using the latest tube, than
to design and construct an old-timer. It’s up to you!

Here it is. It uses the 12A7 tube, actually two tubes in
one. Parts required are few and simple. Assembly and
wiring meed occupy no longer than one evening. And yet
it is pessible to tune mn short-wave and broadeast stations
(using earphones) from great distances.

There is nothing complicated about the construction of
this set. While at first glance it might seem quite com-
plicated, actually there is “nothing to it.” Just build the
instrument piece by piece, and watch how easily and
quickly it goes together.

Just place all the components in position, as per the
picture diagram, Fig. 1B, and the prhotograph, Fig. A.
Then, after studying the schematic circuit, wire up the
instrunment in accordance with Fig 1A. Only remember

A SIMPLE "1-TUBE"
ALL-WAVE
ALL-ELECTRIC SET

Here is a beginner's set which has the appearance of a
professional job—and it is just as simple to make as a
bread-board job. While at first glance it may seem com-
plicated, it is really simplicity itself. A special tube which
is really two tubes in one makes it possible to make this one
tube set all-electric.

W. GREEN*

in your stations to your heart’s content with the left-hand
knob, while varying the right one slightly. The center
knob tunes the antenna circuit. As you become familiar
with the operation you will have no difficulty with it. Keep
a careful record of just where each station comes in—it is
necessary when you bring your friends around to show off.

Don’t be too anxious to get Eurape or Australia the first
day. You'll get arcund to it after the first thrill wears
off. In any eveni, provide yourself with a “short-wave
log and call-book” obtainable on most newsstands, so that
you will not be wasting valuable time trying to get sta-
tions that are not on the air, or which are not received
well at the time of day you are listening.

List of Parts

Harrison duette chassis;

duette cabinet;

7 prong socket, 12A7;

4 prong socket;

electrolytic econdenser, double-4 mf;
potentiometer with switch, 50,000 ohms;

One
One
One
One
One
One

to use a hot iron {not red-hot), and resin-core solder, and One dial drive;
make certain that all connections to be soldered are clean. One dial scale;
The only accessories nceded ave one type 12AT tube (Contimired on page 570)
{which combines in one envelope a . . o
pentode of the A.F. output type, and a Fig. 1—Tha pictura and schematic circuits for the set.
half-wave rectifier), an aerial (almost -A- ( SMEGS 1247
any sort of aerial will suffice, but one |10 T i = R /O.1-MF . 40,000
built in accordance with the detailed |"\© == l m g 50,000 orms
information in the July and August, ’T; I '(o'""S { " 1ous
. B ~Fl 1 ) AMF.
1934, issues of RapI10-CrRAFT Wwill per- 00 200 ) r/_,l 1(200V.)
mit maximum efficiency to be secured L MME ; I ll
on wavelengths below 200 meters), and ® - T+—HH
a pair of earphones. The set will work i T [
perfectly without a cabinet, but a neat, 27 cuassis re -
siained cabinet keeps out dust and en- oV, . JOL-MF. s
L acDC

hances the appearance.

To operate: plug in the coil cover-
ing the wave-band selected. For be-
ginners we recommend strongly that
the broadcast coil be used first, since
tuning is much easier than for short
waves. Connect aerial, phones and
then plug into any house outlet (A.C.
or D.C.). Turn up the right-hand knob
slowly until a rushing noise is heard
in the phones. This is the most sensi-

tive point and makes a whale of a dif-
ference in the volume of signals. But
it is best to back off a little to the left
to clarify music and speech. Then tune

*Chlef Eng.—Harrison Radlo Co.
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PUTTING

"HIGH-FIDELITY"
INTO OLD SETS

In this article, the author continues his discussion, of prob-
lems encountered in obtaining wide-frequency response
in broadcast receivers, begun in the December issue.

WILHELM E. SCHRAGE

HERE is a great deal of discus-

cussion at present among ama-

teurs and Service Men regard-

ing high fidelity; with Service
Men often getting inquiries relative
to the reconstruction of radio receiv-
ers so as to obtain real high-fidelity
performance. Before starting with the
reconstruction of old sets it is im-
portant to know that in high-fidelity
reproduction a great many more phy-
sical and musical factors are invelved
than appear at first glance. It is, for
example, worthwhile to know that the
acoustical “boundry-line” of the mu-
sie instruments used today embrances
the tremendous audio frequency range
of from 25 to 15,000 cycles (see Fig.
1A)! In simple language this means
that there is an avdio range involved
that is three times as large as the re-
production range of the average sef
used today! However, this is not suf-
ficient reason to state that the new
high-fidelity receivers now on the mar-
ket, (with a reproduction range from
50 to 7,500 cycles only—the R. M. A.
rating for “high-fidelity” reproduction,
and a more convenient initial step in-

to this field by the manufacturers,
who do not wish to use all their “am-
niunition” at one time),are really not
high-fidclity sets.

What Constitutes High Fidelity?

Tests made in various laboratories
throughout this country and abroad
have shown that a larger reproduction
range than 7,500 cycles is not necessary
since only the musically trained ra-
dio listener can recognize the differ-
ence between reproduction compris-
ing 7,500 or 15,000 cycles. In looking
over the programs of the larger net-
works we find that in the case of
broadcasting station on the air for
10 hours, frequencies above 7,500 cycles,
appear less than 8 minutes of the
broadcast time (or 1.5 per cent of the
entire time).

As evidence of the desirable width of
frequency range required for high-fi-
delity performance, the United States
recently submitted to the International
Radic Conference at Lisbon dates and
facts which showed the quality of or-
chestral music, as judged by ten ex-

(Continued on page 554)
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THE LATEST
RADIO EQUIPMENT

Y
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A 25 TUBE, 3 SPEAKER
DELUXE RADIO SET (653)

HILE comparatively few peo-

ple will be able to own one
of these superb instruments, every-
one should be curious to know what
it is and does. While we can't list
all the features in these columns,
a few outstanding ones may be men-
tioned.

The set uses a 6D6 tube as a
shadow tuning meter to improve
weak signals. A 79 acts as a re.
lay for Q" circuits. Eight (count
‘em!) 45s in parallel push-pull fur-
nish the final output. A.V.C. em-
ploys one 6D6 and one 85, Three
5Z38 act as rectifiers. The other
10 tubes merely fulfill the normal
functions of any other set! Two
speakers handle the low-frequency
response, while a horn-type high-
frequency dynamic takes care of
the high end of the scale. ‘‘High
fidelity" can be varied by the user,
Unusual A.V.C. is found in the use
of an extra tube for “disappearing
delay” on weak signals. Tuning
ratios are 18:1 and 99:1, allowing
foreign broadcasts to be tuned in
casily. Naturally the cabinets en-
closing this radio behemoth are fit-
ting and proper in superb crafts-
manship. And the price? Oh, just
about the same as a good low-priced
new car!

HIGH-FIDELITY CRYSTAL
MICROPHONE (654)

{The Turner Company)
ERE is an instrument which
makes possible a high standard

of transmission, ecither in public
address or broadcast work. Although
having an exceptionally flat fre-
auency response, it sells at a very
moderate price. The piczo crystal
is mounted on a new resilient ma-
terinl which is impervious to heat
and moisture. Since the unit car-
ries its own field it requires no en-
ergizing circuit, which simplifies the
microphone hookup.

VOLTAGE REGULATOR
FOR 2 V. TUBES (655)

HEN using ordinary rheostats

for controlling voltage on “30
series™ tubes, it is practically im-
possible to keep from occasionally
giving them too much voltage., With
this device, an accurate voltmeter
(0-3 V.) can be snabped into cir-
cuit as often as desired and voltage
cotrected accordingly. Overall di-

Yariable transmitting coil. (&56)

mensjons: 416x3%x13, ins.
lite case.

Bake-

NEW DISTRIBUTOR SUP-
PRESSOR (656)

{Continental Carbon, Inc.)

DISTRIBUTOR suppressor with

several new and distinctive fea-
tures has just been announced, It
has a standard resistance of 10,000
ohms, which operates satisfactorily
without loss of suppressor efficiency.

A spring insert, molded into the
bakelite housing of the suppressor,
fits 1%.in. below the top of the dis-
tributor wetl, thus minimizing high
tension leakage. The insert is easily
adjusted with a pair of pliers to
fit any hole and with any desired
spring tension.

A convenient gerew terminal for
the cable provides a waterproof
joint. In addition the rubber cap
may also be fitted around the sup-
pressor for waterproofing.

VERY HANDY TOOL KIT
(657)

(Insuline Corp. of America)

1S Service Mcn's neutralizing

and aligning tool kit has been
prebared to include every combina-
tion of convenient tools likely to be
needed when adiusting all kinds of
maodern receivers. The kit consists
of 12 distinet tools, telescoped to
form only 4 units when assembled.
The entire outfit, including a neat
black case, fits in a vest pPocket.

ALL-BAND TRANSMITTING
INDUCTANCE (658
(Thordarsen Elec. Mfg. Co.)

OW IT is possible for hams and
commereigl operators alike to
cover nll bands between 20 and 160
meters with a single inductance,
This inductance is a helically-
wound coil of copper tubing, 47,
ins. in diameter, divided into a
numher of 4-turn coil units. The
induetance per turn is approximately
one microhenry.

NEW PAPER CONDENS-
ERS (659)
(Cornell-Dubilier Corp.)

BRAND new line of condensers,
suitable for use as a bypass or in
filter circuits. There are 3 series.
One series with cardboard contain-
ers is designed for a working volt-
arge of 450 V.D.C., with capacities

High-volt paper condensers. (459)

- it |

from 2 to 8 mf. Another group,
also in cardboard containers, has a
working voltawe of 600 V., D.C. with
the same relative capacities. The
third group in metal containers,
also with u working voltage of 600
V. D.C.. comes in eapacities ranging
from 4 to 18 mf. All are readily
interchargeable  with electrolytic
condensers of corresponding capaci-
ties and are of approximately the
same relative size and shape as
electrolytics.

MELLOW CHIME AN-
NOUNCES CALLERS (660)

HEY'VE dressed up the old door

bell. A single, carrying tone of
real beauty takes the place of the
former jangling gongs. A flat bar
of metal vibrates upon impact with
the felt-tipped core of a solenoid—
the action is “single-stroke.” Wir-
ing is just the same as for the usual
bell.

STEP-DOWN 220-110 V.
TRANSFORMERS (861)

OW available are two trans-

formers, rated at 125 and 250
W. respectively, to furnish 110 V,,
60 cycles, for radio operation in
220 V. districts. These models are
desixned especially for radio use, are
small and compact, and are equipped
with receptable on the secondary
and 9 ft. of cord on the primary.
Transformers are available in Sizes
from 100 to 5,000 W., (the larger
sizes for operating many sets at
one timel.  Also mude for 25 cyeles
at special prices.

TWO NEW HIGH-FIDELITY
SPEAKERS (662)

WO new speakers, large, sturdy,

attractively finished, and offering
something gratifying in tonal qual-
ity, are offered. Each is large enourh
for auditorium use and is recom-
mended  for program reproduction
in schools, clubs, hotels and as an
auxiliary spesker for midget sets,
It is claimed that one of these speak-
ers (A.C. or D.C. model) will give
a midget the tone of a console.
Frequency response is excellent from
50 to 6,000 cycles. Power handling
capacity is rated between 10 W,
and 25 W,

NEW 5-PURPOSE TESTER
(663)

(Radio City Products Co.)

COMPACT multi-purpose tester
designed to do a thorough job
on any receiver including auto radio
sets.  Any desired circuit or range
is available merely by moving the
selector switch to the etched posi-
tion marks. A tapered compensator
insures smecoth zero adjustment on
all ghmmeter ranges. Tt has 4 voit-
meter ranges (0-5, 0-50, 0-250, and
0-750) ; 3 ohmmeter ranges (0-2,000,
0-1/5 megohm and O-2 megs.) ; cur-
rent ranges from 0-50 ma. and from
0-1500 microamperes,
A sensitive 3j-in, D’Arsonval
moving-coil meter registers values
within 2 per cent accuracy.

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give {number) in description under picture.
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LATEST MIDGET LE.'S (664)

(Hammarlund Mifg. Co.)

XCEPT for their tiny size, these

transformers are claimed to be
every bit as eflicient as their larger
brothers. They are of the tuned-
grid, tuned-plate type, with lattice-
wound coils, impregnated. Tuning
condensers uare mica Ccompression
type on isclantite—adjustable from
top of can. Leads are R.M.A. color
coded and tagreed. Coilwecondaries
are either standard or center-tapped.
Built in 465 and 175 ke. styles,
Total overall size of can is 3% x
1-v/16 ins. square.

CONVENIENT HAND-
MICROPHONE (665

{Universal Microphone Co., Ltd.)
PARTICULARLY neat and light

hand microphone for low-power
P.A. systems; lunch rooms. hotel
lobbies and the like—where the
feedback condition is aggrravated due
to close proximity of spuaker or
from other causes, A handy switch
cuts in and out of circuit with a
flip of the thumb.

AN ACCURATE $4 OUT-
PUT METER (666)

{RCA Victor Co., Inc.)

N EXTREMELY compact little
device capable of accurately
measuring the output of any re-
ceiver has come to our attention.
It is simplicity itself. A tapped-
primary transformer provides for
eithet high or low impedance input.
Three binding posts allow for 1.,
4 or 6 ohms. A neon tube and a
potentiometor complete the outfit.
Adjustment of the potentiometer
until the tube lights is all the op-
eration nccessary. Scale on poten-
tiometer gives reading. This device
is sensitive and more durable than
some other types of meters.

VIBRATOR CONDENSERS
FOR AUTO RADIO SETS
(667)

{ Aerovox Corp.)

EPLACEMENT condensers for

punctured auto units. Made with
100 per cent all-linen paper, oil-
impregnated, oil-filled, and sealed-
in soldered steel cans. They are
built to stand up under the severe
treatment accorded units of this
type. Provided with mounting lug
and pigtail lead.

TWO DESK-TYPE MICRO-
PHONES (668)

URABLE, sensitive double-bute

ton mikes for use with P.A.
systems and for office call systems.
One maodel has a non-insulated base,
and is desizned to fced either A.C.
or D.C. amplifier. The other, in-
sulated, will work a universal A.C.-

“"Mellew"' door chime. (680)

b
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TYPE $130
VIBRATOR
CONDENSER

Car= Ok~ MrD

.

Auto-vibrator condensers. (667)

D.C. amplifier. Both are hand:omely
finished in black and chrome.

"WAVE-EQUALIZED"
CONDENSER MI.
CROPHONE (669)
(Shure Brothers Co.)

Y SOME careful engincering, the

manufacturers of this instru-
ment <¢laim to have completely
avoided “cavity-resonance’’ peak—

an annoying characteristic of some
microphones of this type. Hirh-
fidelity response is obtained in a
rather unusual way--by deliberately
avoiding a *straight-line response.”
and varying it to produce practically
even tonal quality throughout the
range (50-7.500 cycles). The stand-
ard bullet-type microphone and pre-
amplificr form is used. The dia-
phragm, carefully stretched in a
lathe-turned head, is entirely ex-
posed to the incident sound wave.
The units are carefully compensated
for barometric changes. Perform-
ance comparison charts show re-
markable fidelity to the full octave
spectrum of various instruments and
voice combinations. A quality job
throughout.

RECORDING UNITS (670)

{Electric Laboratories Co., Inc.)

HREE new units selling at very
Treasonable prices. It is possible
to incorporate them in an efficient
recording-reproducing arrangement
working through a goml amplificr
and reproducer. with excellent fre-
quency response between 100 and
5,000 cycles. The recorder is de-
signed to cut 96 lines per inch in
aluminum records at cither % or
33t% r.p.m. Furnished in 15 ohms
standard, and 200. 500 or 4,000 ohms
special. Only one 35-in. hole is
necessary for mounting. The pick-

To step-down 220 to 110 V. (4é1)

1935

HIGH -
FIDELITY
CONDENSER Al

MIKE "

2-STAGE
AMPLIFIER

New condenser microphone. {67}

up is correctly damped and balanced
and carefully proportioned through-
out. Furnished in any desired im-
pedance. Cutting heads are supplied
in five impedances, 15 to 5,000 ohms.
Output, approximately 0.6-V.

A DE LUXE VELOCITY
"MIKE" (671)

(Bruno Laboratories)

0 MEET the needs of broadeast

and recording studios. and sound
cquipment company and public ad-
dress apparatus users. there has
been developed a “‘deluxe” model
velocity microphene.

It affords a high degree of fidelity
due to the exceptionally wide range
of frequency response brought about
by the materials used and the cor-
rectly-designed case in which it is
enclosed.

Fhe powerful cobalt magnets are
used to preduct a strong magnetic
field in which is suspended a spe-
cially treated aluminum alloy rib-
bon. Cavity resonances have been
entirely eliminated by the correct
placement of the magnetic assem-
bly. It is generally known that ob-
structions at the back of the ribbon
will cause reverberations which tend
to distort and emphasize some of
the individual frequencies. A sound
wave striking the ribbon will con-
tinue to travel without impediment
and will not be reflected back by
the inner portion of the horseshoe
magnets as is design employed by
many makers.

(Continued on page 5%1)

Desk-type 2-button “‘mike." (668}
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reproducer.

Multi-purpose tester. (663)

Tiny LF.'s for midgets. (464)

Handy microphone set. (645)

Neon-tube output meter. (668)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

It 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 Kinks that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,
at regular space rates.

ATWATER KENT 84—EARLY MODEL

ET “dead” on receipt at the shop
(See Fig, 1, to which all text is re-
ferred.) Cause, three open chokes, one
of which, the antenna choke (130
ohms), will not necessarily cause a
“dead” set. The 24A first-detector
plate cheke (66 ohms in value) was
open, due to corrosion at the terminals;
repaired, it was O.K., and this circuit
then was O.K. The plate coupling and
IF. selecting choke (also 66 ohms) in
the grid lead of the 24A L.F. tube was
open internally (as was the antenna
choke) and was replaced. Antenna
choke was replaced. The normally
40,000-ohm bias resistor in the oscil-
lator (27) eircuit measured 60,000 ohms,
and was replaced. The set then appar-
ently in good order, was left playing,
after the usual resistor, coil, condenser,
and tube tests had been made and the
condenser contacts cleaned plus a reg-
ular alignment, The set was fine for
some hours, then became noisy, signals
faded, and the set gave all the symp-

toms of an intermittent open some-
where. The [.F. transformer, suspected,
turned out to be the source of trouble
with an intermittently opening primary
of about 78 ohms normally. Replace-
ment and realignment gave a perfectly
operating job and satisfaction.

GULBRANSEN "CHAMPION
JUNIOR"

SET received at the shop “dead.”
Trouble was found to be due to dou-
ble open, by corrosion, of the first A.F.
transformer primary leads within the
case or paper sheath. Remove trans-
former from set, carefuly take off outer
layers of paper and tape and the breaks
can usually be readily located. After
cleaning a fresh section of wire and re-
moving all traces of green corrosion
from the larger leads carefully solder
in place again, and retape and insulate
leads at points of attachment. The job
is then as good as new. (This must be
done if customer does not wish to pay
for a new transformer or if it is not
desired to use resistance or impedance
coupling.)

Operation restored, set was sluggish,
lacked elarity and “pep.” Cause, a 50,-
000-ohm resistor had been put in by
someone instead of a 4,000-ohm job, as
in Fig. 2. The supposed 20,000-chm
job measured 40,000 ohms, and the
other two also were way off value, By
replacing all four mentioned resistors,
cleaning all contacts and giving the set
an accurate alignment by oscillator and
output meter, after all bypass and filter
condensers were found O.K. a fine set
rasulted. JOHN MUEHLKE

TUBE BURN-OQUTS IN 32-V. FARM
SETS

OR some time I have been troubled
with tube burn-outs in a 32.V,

Fig. |
An Atwater Kent 84 (early model) goes ''dead.'” Three R.F. chokes were the trouble-makers,

- . DET 1,24

A F 24

N\
130 OHMmS, L 2

OPEN INTERNALLY
(REPLACED)
s

\

AAAAAA
VYWY

3 7
INTERNALLY 1 sdguong ~[-2
(REPLACED) (eacu) 1 1050 OHMS
~ {24 FLEWIBLE
40,000 OMMS ‘ ~ ‘i -
MEASURED gy T
©0.000 OHMsS o f e ¥ "
(REPLACED) » 0.4
MF
. / osc ocias-
27 TRIMMER
+
/* e o’a -
HIGH B+ i e

DEFECTIVE TUBES—

Are not to be considered as
the subject for an Operating
Note. It is assumed that all Serv-
ice Men test tubes when making
a service call. Their experiences
on the subject of testing tubes,
unless most unusual, are not of
sufficient interest to other Service
Men. Operating Notes should be
confined to those faults which are
characteristic of, and repeatedly
occur in connection with a par-
ticular model of radio receiver.

farm electric sets. 1T could match
the tubes for filament resistance and
also current but still in about two weeks
out would go a tube and it was usually
a new one at that. I checked the set
again for a short but found none. The
tubes used are of the auto-radio type,
6.3-V. 3-A., with the heaters wired in
series,

In testing these tubes for heater re-
sistance I found that they tested ahout
3 ohms when cold. Now that would
let 2 A, flow at 6 V., which would soon
destroy a .3-A., filament, but as the tube
warms up the resistance increases ra-
pidly to 21 ohms. Next I timed the
tubes to see how long it would take
from the time the current was turned
on, for cathode emission to start. This
varied from about 7 to 15 seconds, the
older tubes taking the longer time.

In these sets, if one tube warms up
in 7 seconds and the others take 15
seconds this would throw a very high
voltage aeross the quick-heater tube

(Continwed 0w page 572)

Fig, 2
Gulbransen ''Champion Junior." Another ‘''dead"
set—due to open A.F, transformer. Lack of ''pep"
was traced to off-value resistors.
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HOW TO GET
STARTED IN
P.A. WORK

The authors give you the benefit of years of
experience in the following article for the
beginner in this profitable field.

C. R. SHAW AND H. SEYMANN*

An  unus

val amplifier described in the text.

HE WIDESPREAD use of public

address equipment in this country

proves conclusively that there are

a good number of dealers, Service
Men and experimenters who are inter-
ested in public address not merely as
a modern necessity, but as a substan-
tial source of income as well. Nearly
all progressive radio dealers will tell
you that the rental, sale and installa-
tion of public address equipment is rap-
idly becoming the most profitable side-
line any radio technician can enter. In
fact its intimate relations with radio
servicing make it a perfect adjunct to
any radio organization.

A P.A. system gives you a new and
effective method of selling your serv-
ices to a shock-weary public. It enables
you to go out and seek your prospect
and deliver your message to the ac-
companiment of stirring music.

One of the most ingenious applica-
tions, brought to the author’s attention,
of this super-power advertising was
used by an aggressive N.Y. Service
Man who fitted his service car with a
medium-power sound system equipped
with an automatic record changer.
While he was riding from one call to
another, his sound truck was audibly
advertising the economy and reliability
of his service work. A brilliant sign
displayed his name, address, and phone
number. The autematic record chang-
er was set into operation whencever he
left the auto to either examine or re-
pair any set indoors. A series of pop-
ular musical selections interposed with
recorded announcements brought him
ntore new customers during his service
calls than he had previously attained
through direct-by-mail and newspuaper
publicity.

Another interesting incident comes
from a radio dealer who, with an ex-
pensive showroom and heavy stock on
hand, decided he needed some immedi-
ate =sales. Conservative newspaper
“ads” were used at first but while this
built good will it was not helping sales
rapidly enough. What he wanted was
something that would pring traceable
results from money spent in advertis-
ing; something that would tell a story;
that would attract attention and be

*columbia Sound Co.
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readily understood; in other words, a
moving, talking billboard—a sound
truck! Such a truck was purchased,
outfitted, and set into operation within
30 days—in 28 weeks he showed an
earning of over $3,000. Now he says
“Public Address kept me in business
last year.”

Selection of Equipment

Nothing will hold back the growth
of your P.A. business more than the
use of inferior equipment. It is a well-
known adage among P.A. men that one
unsatisfactory job kills all chances with
the clients, associates, and all auditors.
Correctly designed, high-quality equip-
ment is the only stimulant required to
pronmote this relatively young business,
and because of this no dealer or Serv-
ice Man should think of entering this
field without being willing to invest
some money in really good reproducing
equipment. It is well to bear in mind
that in order to get something out of
this business you must put something
into it.

Selecting the Amplifier

If we start with the assumption that
you will attempt to sell your services
wherever P.A. amplifiers can be used
to advantage, you will want to be rea-
sonably certain that whatever ampli-
fier you construct or purchase, it will
fill most, if not all, future rental or

(Continued on page 561)

A few of the methods of mounting reproducers in
portable P.A. installations.

circuit of the amplifier described.
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HOW TO MAKE A

SENSITIVE

INERTIA-TYPE

RELAY

FOR RADIODYNAMICS

F. D. ANDREWS*

FLOATING TO CONTROLLED
WERTIA CIRCUITS
IAPMRAGM \
_________ 4 | 'K
INDUTY 0 ——
LoNTROL v
VOLTAGE | I l
1
T |
i !
| !

/
/
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b o - -J POWER
J RELAY
MAGNETIC INERTIA
UNIT RELAY av.
Fig. |

The details of the inertia relay, connected to a
secondary power relay.

~SPEAKER

1)/

TO CONTROL
CIRCIT

AND
BATTERY

Fig. 2
The way in which the relay would be connected to
a radio set or amplifier.

ANY experimenters, when
working with ‘radio con-
trolled” systems have found
themselves confronted with

the problem of obtaining sensitive re-
lays capable of being actuated by the
very feeble currents available from
their radio receiving sets.

After several months of work on
remotely controlled devices, the writer
was able to assemble, from ‘junk”
parts about the shop, a relay which
was by far the most sensitive, most
dependable and least expensive for this
type of work. The description follow-
ing should enable anyone to construct
such an instrument without difficulty.

The Constructional Details
An old unit from a magnetic type

speaker is obtained. The diaphragm

actuating link is clipped off quite close
*Eng.: Andrews & Perillo,
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to the unit housing and at this point
is soldered a ring of brass or nickel
wire about %-in. in diameter. The
exact size of this ring is not at all
critical. The unit is now mounted on
a baseboard so that the movement of
the stem and ring is in a vertical plane.

The floating contact is prepared
from a piece of copper wire of about
No. 10 gauge, % -in. in length. To one
end of this piece of wire, an ordinary
pin is soldered while to the other end
is soldered a ring about %- to %4-in.
in diameter.

The support design is clearly shown
in the drawing and needs no further
description here than that the adjust-
able arm is equipped with another ring
of about the same dimensions as the
one described above and this ring is
linked with the one on the *floating
contact.”

The device is assembled as shown in
the illustrations. The pin of the ‘“float-
ing contact’”” rvesting in the ring is
affixed to the diaphragm link of the
speaker unit, so that it is free to move
up and down without hindrance.

One contact of the circuit to be
controlled is made to the support of
the floating contact and the other to
the stem of the speaker unit. This
latter cennection can usually be made
to the body of the unit itself as usu-
ally the reed is grounded. Input con-
nections to the device are, of course,
made in the same manner in which
speakers are usually connected; that
is, to the magnet coil.

How |t Works

It is plain to be seen that this relay
is of the closed-circuit type—the cirv-
cuit to the controlled device is closed
when the reed of the speaker unit is
at rest. Any audible vibration imposed
upon this unit will cause the reed to
vibrate in sympathy but due to the
weight and consequent inertiu of the
relatively heavy “floating contact” it
is unable to follow these vibrations.
This establishes a very high resistance
at the point of contact of the “float-
ing contact’” and the small ring mount-
ed on the speaker reed and the con-
trolled civcuit is virtually opened for
the duration of the vibration.

RADIO-CRAFT
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INERTIA-TYPE RELAY

One of the most interesting side
lines for the radio beginner and experi-
menter to enter is that of "radiodynam-
ics"—or the control of every imagina-
ble object, from a distance.

An interesting example of such con-
trol appeared in the July, 1934, issue
of RADIO-CRAFT, in the article, "A
Radio.Controlled Boat"; see also, "In-
troducing Qur Mr. Radie Robot”
{July, 1931); and Hugo Gernsback's
editorial, "Radio Telemechanics™ {Sept.
1934).

In most applications of radiodynam-
ics, sensitive relays are required to
perform the varied and intricate tasks
needed for complete control of the
object. These relays are ordinarily
quite expensive and it is with pleasure
that we find such a simple and yet
reliable unit as that described here by
Mr. Andrews—who has made numerous
radio robots and other intricate dis-
plays.

By means of this relay, devices cen
be operated directly from the output
of a radio set, and "“radio' control
by means of a small oscillator and
simple receiver is quite within the
sensitivity range of the relay.

It has been found desirable to limit
the current flow across the contacts of
this relay to about 0.05 A., as heavy
currents have a tendency to arc and
cause considerable annoyance. If nec-
essary to control heavier currents a
suitable relay ean be very easily im-
provised and connected as shown in
Fig. 1, with a suitable battery to actu-
ate the power relay.

If a fair amount of care is exercised
in the construction of this device it
will be found to perform in a highly
satisfactory manner. It can be used
in connection with either pulsating
D.C. or with A.C. on any current of
sufficient intensity to actuate a mag-
netic speaker. The output of A.C.
sets should be as nearly hum-free as
possible for best results.

The many uses for this super-sensi-
tive relay are numerous and would
occupy more space than it is possible
to devote at this time. In a future
issue some special applications will be
given.

MARCH,
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the necessity for a simple effective oscillator covering

not only the broadeast band and intermediate frequen-
cies, but also the short waves, for servicing and aligning
work,

The unit shown here has coils covering three fundamental
wave bands—3800 to 1320 kc.; 1500 to 540 kc.; and 380 to
132 ke. These fundamental frequencies can be supple-
mented, of course, by the stronger harmonics to cover the
frequencies between bands and the higher frequencies above
the 3800 extremity.

The unit operates from the 115 V. A. C. line, obtaining
not only the filament and plate currents but also the modu-
lation frequency from this source. It uses a single type
37 tube with a 350 ohm resister in series with the filament

(Continued on page 567)

THE popularization of all-wave receivers has created

A SIMPLE
ALL-WAVE OSCILLATOR

The Service Man and set constructor who works with all-
wave receivers has need for an all-wave oscillator which
is accurate within practical limits and which covers the
short waves as well as the broadcast band and intermedi-
ate frequencies without excessive recourse to harmonics.
Here is a fine one.

E. M. SHIEPE*

N w3 eno ¢ |
~
. T\i N\ WIRE PARALLEL T0 PLATE LEAD
i sg.&ag) ) QUTPUT POST
— 1

————————-————j

The circuit of the simple all-wave osciilator,

N L Rl ¢

A "3-in-2"
SHORT-WAVE SET

This two tube short-wave set gives the re-
sults of a 3-tuber—it's easy to build.

A. G. HELLER*
tube kit set is the use of plug-

ﬁN
in coils from the front panel.

No longer is it necessary to remove
the chassis from its cabinet or lift the
lid to change from one wave band to

UNUSUAL feature of this two

shield can

handles

another. The cails plug into a special
which thoroughly
the coil from the tube circuits and as-
suresx the user the best possible results.
All the coils have specially designed
which e¢nable one to remove
coils eaxily from the front panel. The

isolates

chassis and front panel

and have a baked crac!
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The wiring diagram of
the "'3-in.2"' short.wave
receiver

showing the
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(Continned on page 569)

WFT

for

RADIO-CR

www americanradiohistorv com

MARCH,

1935


www.americanradiohistory.com

s o
CRYSTAL
uNIT

0.5~ MF‘;,..

TUBE TYPES
45-50 47-42
T0 PllTES a1 f1
o "’"5 E ’ (] Q1 <] 25000 20000
i d OHMS OWMS
a 1 a
l’ 0.5-MF b —ct OL-ME  .03-MF
-A-
«25-mF ll TUBE TVPES
e 45-50 4742 245
TO PLATE [}

L1} Ri Rl
25000 25.000 20.000
OHMS OHMS OHMS
o} (o} <L
L05-mf.  OL5-MF .OI5-MF

T g e

J cl— -B-
-25-MF = TUBE TYPES
45- 47-42 2A
\(+] PLITE St J
OF TUBE

B = .= o e 30
28000 25000 20,000
L MS OMMS  OWMS

a a cL
ca— .OS-MF. OISMF.  DIS-MmF

-c-

ADDING A
"TWEETER" FOR
HIGH-FIDELITY

A high-frequency reproducer designed to
boost dynamic reproducer response to
8,000 cycles (commercial "high-fidelity").

tion of sound is concerning more and more people. The

average dynamic speaker is not capable of sufficient fre-
quency response to faithfully reproduce tones at the ex-
tremes of the audio spectrum, particularly in the higher
registers. This new “tweeter” was made to complement a
standard dynamic reproducer having a faithful response
curve in the lower register. The “tweeter” is 2 small high-
frequency crystal type reproducer. It is designed especially
to flatten out the response curve where the dynamic speaker
begins to fall off and to carry high-fidelity reproduction up

(Continucd on puge 570)

TODAY the demand for faithful and accurate reproduc-

Tlustrations, courte.y The Brush Development (‘o.

Fig. 1, left. Showing T [ ]'|
three ways of obtain- |
ing volume or fone E T TH

control. | | \",{' |

T H 'j q
F:‘,gd 2, right. Effect of I_ 1 ] i, | ‘f‘\
adding 'tweeter’” to
good dynamic speaker. 100 1000 10,000
FREQUENCY 1N CYCLES
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A MAN-BACK PUBLIC ADDRESS SYSTEM

The 1935 version of "the Sandwich Man" P.A. System

_— s |. M. Kuhlik and Paul Komroff*

EELIL ‘G that there was a real need for a satisfactory
methoxi of advertising local businesses, this portable
P.A. stem was evolved. Realizing that certain rural

tenltorles ™ here P.A. systems are particularly effective are
not equipped to supply the necessary power for the average
outfit, this € 470 system was designed to be carried by one
Uiy “hlc’lle ?I“ mvassing a territory. The set is entirely self-
Sont??ﬁe moit e unit in front carries a small spring-driven
1‘_’}:“ - t also ¥ designed to carry 3 records and a pickup.
1S unit a'80 €, tains the amplifier with all controls neces-
sary for operat. Th it ‘ies th cer 1
consisting of pOIOn ue }‘,eal m‘v "carl s H ¢ howel arn Y
‘table “A” and “B’ batteries as well as the
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permanent ma g-

= *Miles Reproducer Co.. ITuc.
net type dynamic

speaker. A cord TURNTABLE,
and socket ar- AMPLIFIER,
rangement con-

nects the 2 unoi]f?s PlCKUP‘ AND

so that they may CONTROLS

be disconnected

and more readily

transported. Con-
(Continued on
page 559)

Right, the 'one-man
broadcasting  station"
in action!

Fig. |, left, Schematic
circuit employed in
this novel P.A. system.
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by a well-known manufacturer, developed gver the past

six years as a result of intensive study of the different
classes of resistors to eliminate the drawbacks of the gen-
eral methods heretofore used.

A study of resistors shows that they fall into three
classes, namely: wire-wound type, carbon-coated or film
type, and carbon-composition molded type.

The first class is wire wound, and from a cost standpoi‘nt
can be disregarded.

The second class is the so-called carbon-coated type, in
which a thin film of carbon is placed on a glass or porcelain
rod or tube. In some cases this is spiralled to vary the re-
sistance. Briefly, this type has generally been discarded to-

RESISTORS are now made by an entirely new process,

HOW RESISTORS
ARE MADE

The radio beginner has no doubt wondered
how resistors are made. This interesting ar-
ticle tells how the different types are manu-
factured, including a new method.

«RALPH SAYRES

day, and spiralled units are not being made in important
quantities now. The film of carbon ig very thin, and there-
fore, very fragile and unsa¥e. Mechanically such a struec-
ture is undesiraple. Injlinies easily occur; adhesion of the
film to the supporfing surface is difficult to control; contac
is fragiie; ang transfer of heat energy depends on mechani-
cal rimitationg of the whole assembly. The current-carry-
ing capacity must nétessarily be a function of the area or
cross Section And when the mesistance is increased solely by
cutting down the thickness of the film ‘alrmdy very thin),
naturally the current-carrying capacity 1s impaired, and the
current density increases tremendously. This gives rise to
overheatin, localized®tresses and leads to ultimate failure
and bad characteristics.

The third class is the so-called carbon stick or composition
type. It consists of a mixture of a very small percentage of
conducting material (carbon) and an insulating material

(Continued on wage 568)

A PRE-AMPLIFIER FOR THE »
SHORT-WAVE RECEIVER

The operation of short-wave receivers can be materially
improved by the addition of a separate amplifier which
increases not only the volume, but also the selectivity of

the set.
H. B. RUSS

ANY radio fans who have been
bitten by the “short-wave bug”
find after a time that they have

exhausted the possibilities of foreign re-
ception with their sets, or find that they
eannot separate stations in certain of
the crowded sections, such as the 49
meter band or some of the amateur
phone bands. .
Many of these fans hesitate about
making or buying a larger short-wave
or all-wave set because of the expense
involved as well as the doubt which

naturdlly arises as to whether they )

r*lho circuit of the pre-

could get nmore stations oy better se-
lectivity with a new set.

These enthusiasts can surmount their
difficulties by the addition of a pre-am-
plifier to their present sets.

Pre-Amplification
The word “pre-amplification” ig al-
most self-explanatory. Pre-amplification
is that process whereby a feeble radio
frequency current (picked up via the

RADIO-CRAFT faor MARCH,

antenna) is increased in magnitude by
virtue of the associated ecircuits and
tubes in the pre-amplifier. Thus by pre-
amplification we have at once accom-
plished several important and desira-
ble results:

1. Very substantigl increase in signal

i
The pre-amplitier in s neat crackle fiimsiea box.
gain.
2. Consequent increase in sensitivity.
(Continned on page 561)

50 muF
Y/ 10PTIONAL)

amplifier is shown to the
right with the values of
all resistors and condens-
ers marked. Jhe coils
cover the bands between
14 and 200 meters.
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The appearance of the 10-tube amplifier,

s | P, KENNEDY *

WO OF THE many important

advantages of the new crystal

microphones are freedom from

background noise and perfect
electro-acoustic output. But these
are partially offset by the low out-
put level of the microphone and the
considerable loss in power experienced
with long transmission lines. Soon af-
ter the appearance of these micro-
phones on the market, it became ob-
vious that no ordinary amplifier had
sufficient gain to secure full output
with the crystal microphone. Any at-
tempt to mix the circuits of two crys-
tal microphones in the conventional
manner with ‘““T'” pads, caused very
high losses in gain and quality. The
use of an independent pre-amplifier,
such as employed with condenser
microphones, involved excessive cost
and greatly reducted the advantages

“Eng. Dept.—Radolek Co.

incorporating

of unity and convenient circuit ar-
rangements which P, A. men desire.

A new amplifier, of such high gain
and output as to seem fantastic, ap-
peared to be the only solution. Pre-
liminary calculatiens indicated that at
least 110 db. gain would be neces-
sary. The use of 18 and 36 watts
scemed desirable.

A crystal microphone operating in-
to a lead of 10 megehms is down ap-
proximately 35 to 40 db. and calcu-
lations indicated that the average
power output of a crystal microphone
was in the vieinity of 0.00013 micro-
watts.

An output of 36 watts, which is
practical from four of the new super-
triode 2B6 tubes, gave us the neces-
sary factors with which to calculate
the overall db. gain which the am-
plifier should have. The formula for
db is 10 log 1 of the output in watts

" A VERSATILE
10 TUBE, 36-WATT
P.A. AMPLIFIER

A revolutionary improvement in amplifiers

new ideas and new principles

in design. Dual input permits mixing of two
crystal or velocity microphone circuits, with
inindividual mike, tone and volume controls.
Practically humless output.

divided by the input in watts.

Thus: 36,/.13(10) 79 =276(10)9
10 log10 276(10)9 = 115db.

This meant that our amplifier must
have nearly twice the db. gain of
standard amplifiers. The manner in
which the theoretrical gain was ae-
tually secured proved an exciting ad-
venture in advanced scientific design.
Every factor was planned mathema-
tically and step by step; each stage
of the amplifier was developed up to
the level which was predetermined by
careful engineering.

The Input Design
The stability and high amplification
of type 57 tubes, at low plate and
screenrgrid voltages, made their
choice unquestioned for the first
stage of the new amplifier. The gain

(Continued on page 556)

The complete circuit diagram showing all values—as well as the three possible sources of input and method of mixing.
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1 MEMBERS'

FORUM

This department is devoted to members and those interested in the Official
Radio Service Men's Association. It is the medium for exchanging ideas,
kinks, gossip and notes of interest to those who comprise the membership.

A COMMENT ON STICKING
VIBRATORS

Rap10-CRAFT, ORSMA Dept.:

I have read the comment which you
published on vibrators sticking in
automobile radio sets. I work for the
Philco Radio and Television Co., and
have worked on vibrators.

It is advisable to change all defective
vibrators as it is hard to make a satis-
factory job repairing them in the shop.
I have taken many vibrators apart that
Service Men have tried to repair but
without success. The new type vibra-
tors should work longer than the older
ones, but they don’'t last forever and
should be a regular source of income
to the dealer and Service Man.

RiCHARD J. HAMME

This is one of many letters received
in response to the question which ap-
peared in a letter on this page, several
months ago. It is almost a universal
opinion among the members, judging
from the letters received, that a vibra-
tor type rectifier should be replaced
whenever trouble arises, however long
the unit has been in service.

As pointed out in Mr. Hamme’s letter
this mortality in vibrators should prove
to be a constant source of income to the
Service Man. But it should also be re-
membered that it will also be a source
of complaints and profitless repeat calls.

Only the best of such units should be
used for replacement purposes for this
reason.

OHM'S LAW WITH ONE METER

Rap10-CraFT, ORSMA Dept.:

There are many experimenters who,
in their daily work find the pressing
need for the determination of voltage,
current and resistance. Often, the par-
ticular measurement they seek is not
within the range of their instruments,
or what is just as likely, two meters
may not be at hand.

Here is a simple and effective method
whereby only a voltmeter or an am-
meter is necessary to determine the re-
maining current and resistance or volt-
age and resistance respectively.

All that is necessary is to obtain a
known resistance. This may be a new
electric light bulb, the resistance of
which is calculated from the formula:

E% in which R equals the resist-
R = W
ance, E equals the voltage and W is the
watts rating stamped on the bulb, A
piece of high resistance wire, an elec-
tric iron, electric stove or toaster, etc.,
may be used in lieu of the lamp. If the
wattage of these things is known, the
above formula may be used to deter-
mine resistance. But if the wattage is
unknown, it is necessary to use both

a voltmeter and an ammeter to prede-
termine the device’s resistance in ac-
cordance with the formula: R_E,

bi
where I is the amperage, and E and R
are the same as for the first formula,

When we have the known resistance
{and in order to obtain a wider range
of measurements, it is suggested that
several different resistance values be
obtained) the procedure to get a read-
ing is as follows:

If only a voltmeter is used, set up a
circuit as in Fig. 1A. This is a series
circuit where “X’* is the object of un-
known resistance and “k” is the known
resistance which has been obtained.
Take a reading with the voltmeter
across “X” by putting it in parallel.
Record this reading, Then take a read-
ing across “k” in a like manner and
record it. Substitute these readings in
the formula: Rx—EXXRk, where Rx

Ek
is the unknown resistance, Ex the volt-
age reading across “x,” Rk the known
resistance and Ek the voltage reading
across “k.,” For example if the volt-
age across “x” is 20, the value of
“k” is 30, and Rk equals 200, we have
Ry 29X 200 which equals 133.33

*=""30

ohms. The current in amperes, being

(Continued on page 658)

Fig. 1 Fig. 2 Fig. 3
Two ways of using a single meter to indicate volt- Here's a simple way. to check the operation of This soldering jron will not become corroded as
age, current and resistance. A.F. amplifiers of any type. quickly as usval.
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RADIO-CRAFT'S
INFORMATION BUREAU

SIMPLE TEXT-BOOKS FOR THE
RADIO BEGINNER

(808) Mr. Charles G. Post. Duluth, Minn.
(Q.) Can you refer me to a few bools on
radiv, written in a simple. nonstechnical way,
preferably with some elementary hookups and
constructional material? 1 am a beginner and
get confused with the books available.
(A.) This list should be just the thing:
Modern Vacuum Tubes
Radio Questions and Answers
Muodern Radio Hookups
Iadiv Kinka and Wrinkles
The Superheterodyne Buok
All of the above muay be obtained at 50 cents
a copy from Continental Publications, Ine., 99
Hudson Street, New York., N.Y.

USING NEON TUBE AS OUTPUT
INDICATOR

(309) Mr. John R. Davis, Baangor., Me.

(Q). Can you furnish a diagram of a simple
device for comparing outpbut powers of different
sels?

(A.) The circuit below is simple, but the
finished instrument is a wonder (ser photo on
the Latest Radio Equipment paxe). By connect-
iug' set voice-coil to any two of the three posts,
you are enabled to take care of any set im-
pedance,  Volume of set should be kept low
when making test to prevent AV.C. action.
In operation, you retard the indicator’s pot.
until a very dull glow occurs in the lamp. Pro-
ceed with the receiver adjustment, noting that
increased neon lamp brilliancy means better
tuning  condition of the receiver. DBy slowly
backing down the pot, {counter clockwise) un-
til lamp no longer glows, the set js functioning
at its best output.

KADETTE CIRCUIT

(310) Mr. Isaac Bramin, Denver, Colo.

{Q.) DPlease furnish circuit diagram of Inter-
national Radio Corporation’s "Kadette Jewel.™

(A.) The diagram appears in Fig. Q. 311

"SERVICE MAN'S ALL-WAVE
OSCILLATCR"

(Correction)

(311) Mr. G. A, Becker. 5341 Ewing Ave.
S., Minneapolis, Minn.

(Q.) Referrinik to the article in the January
issue of RADIo CRAFT covering an all-wave owse
cillator, wasn't there something left out of the
schematic diagram? Whete does the tuning
condenser come in?

(A.) We referred your inquiry to the F. W.
Sickles Company who reply as folkwas: "“The
condenser goes from the arm of the switch on
the yprid side, to ground or the common side
of the circuit. We also wish to advise that
the range is from 27 mec. to 110 ke.”

A corrected diagram appears in Fig. Q. 311,

"RAW MATERIAL" FOR TUBES

(312) Mr. Jacob Pierkopf. Warren, Ohio.

(Q.1) What materials are used in modern
radio tubes?

(A.1) For your information, and to enlighten
many experienced as well as beginning radio
hams, there are 83 many as sixty-two different
materials and nine gases used in the manufac-
ture of tubes produced by a leading manufactur-
er. Among the rarer materials are found: plati-
num, iridium, barium, silica. strontium, ecobalt
oxile, thorium nitrate, titanium, malachite,
miszeh metal,—yes, and even voleanie lava! These
rare ones are found in intimate association. in
the tube, wilh such lowly things as woodfiber,
tin.glyeerine and common petroleum. Thus you
may sec that the little zlass bottles in your set
deserve to he treated with rare respect, instead
of the snapping of fingers (and worse) sume-
times abuxing them.

(Q.2Y Will you kindly explain what is meant
by coated filament tubes, and what is the differ-
ence hetween oxide and thorium eoating ?

{A.2) This subject was covered thoroughly in
the August 1931 issue of Ravio CRAFT. Briefly:
Plain tungsten (used in early filaments) liber-
ates electrons to the plate with difficulty duce to
the high affinity tungsten electrons have for
that metal.  Oxide-coated filaments are of a
metal alloy, pins a uniform coating of certain

0.1-MEG Iov _AC-DC
GREEN; P .5 BLACK £
e e Y Ty N N
o [ 1%V
L 1/
BLACK-* el i
BLUE BLACK e
° o) 3 A doNE
YELLOW * T NEON GLOW LAMP I‘H
Fig. @.309. above 100 e 33;
Effective neon output indicators. i
T
Fig. @.311, above
Fig. ©.310, below : H .
Schematic diagram of "Kadette Jewel." Correction of oscillator circuit.
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SPECIAL NOTICE

Those questions which are found to rep-
resent the greatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a question and the
appearance of its answer here.) Mark such
inquiries, “"For Publication.”

Replies, mugazines, etc.. cannot be sent
C.0.D. Back issues of RADIO-CRAFT
prior to December, 1932, are available at
Oc per copy: except the following issues:
/29, 2 3.4,6, 7,9 and 11/°30; 5, 8 and
9/'31; and 10/'32, which are out of print.
Succeeding issues are still available at the
regular price of 25¢ per copy.

Inquiries to be answered by mail MUST
be accompanicd by 25¢ (stamps) for each
separate question: answers are subject to
subsequent  publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion issue, page, title, author and fizure
numbers), and draw a careful diagram
(m‘[ separate paper) when needed to ex-
plain your meaning; use only one side of
the paper. List each guestion. Be SURE
to =ign your name AND address.

Enclose only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers: or, in connection with
corf‘esnondmcv concerning corrections to
articles. as this information is mratis.

Individual designs ¢an be furnished at
an additional service charge. The fee may
be secured by addressing the inquiry to the
SPECIAL SERVICE department. and fur-
nishing COMPLETE specifications of de-

sired information and available data.

oxides, Oxides liberate electrons freely at rela-
tively low temperatures, in greater abumlance
than plain wire can «do. Thorium isn't really
a coating. It permeates the filament, hut oozes
to the surface at operating temperature.  Prac-
tieally all modern tubes have oxide-coated filu-
ments or cathodes.

CURRENT-CARRYING CAPACITY
OF WIRE

(313) Mr. L. L. Sander, Lus Angeles. Calif.

(Q.) I should be glad if you would tell m-
where a chart showing current-carrying capacity
of wires of various gauges can be obtained.

(A)) Since a wire will pass corrent untit
it fuses. we print herewith an interesting chart
(courtesy of General Electrie Supply Company)
showing current nevessary to fuse wires of Jif.
ferent gaures and materials. Note that a No.
40 copper wire will actually take uver 1.5 amps.
without fusing!

Current Required to Fuse Wires,
Copper, German Silver, and lron

B. &S, Copper German Silver Iron
Gauge Amperes Amperes Amperes
10 333.0 169.0 1010
11 284.0 146.0 %6.0
12 235.0 120.7 o B4
13 200.0 102.6 (3.0
14 166.0 R®3.2 530.2
15 134.0 7.2 12.1
16 117.0 60.0 3.3
17 9.0 50.4 6
18 82.8 43.5 25.1
19 66.7 43.2 20.2
2n 5%.3 29.9 1.9
21 10.3 25.3 119
) 41.2 21.1 12.5
23 34.5 T 10.9
24 2R.9 14.3 .76
25 24.6 12.6 .46
26 20.6 10.6 6.22
27 17.7 9.1 5.36
e 1.7 7.5 4.43
20 12.5 6.11 3.99
30 10.23 5.26 3.1l
31 8.75 4.19 213
32 7.26 3.73 282
33 6.19 3.18 1.8%
34 5.12 2.61 1.53
35 4.37 3.2t 1.33
36 8.62 1.86 1.0
37 3.08 1.58 R
32 2.55 1.31 AT
39 2.20 1.13 HT
40 1.86 95 56
for MARCH, 1935
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THE SIMPLEST SET

(314) Mr. L. A. Scott, Port Jervis, N.Y,

(Q.} What is the simplest receiving set pos-
sible to make which will work?

(A.) The simplest set which will produce
audible tones consists of only a crystal deteetor
and an earphone. Cireuit A" Fix. Q. 314C
will work, but B"” is better. This hookup
will actually receive strong signals as fur as
50 miles away. However. it has no means of
tuning one station from another. and would re-
sult in a hodre-podge of novise in a eity such as
New York, Adding a simple tuning coil, as
shown in *“C' allows better control althouxh
still there would be interference from neuar-by
stations. There is a little pocket set on the
market using a hookup like this. The tuning
coil is wound on a flat piece of cardboard, and
the whole set is only 4 ins. square and less
than an inch thick. It gives fine results if
you are close enoukh to a broadeasting station.
A photo of this set is shown in Fig. Q. 314 A,
and a cutaway sketch in Fig. Q. 3141,

"AMPERITE PRE-AMPLIFIER"

[Correction)

(315} Mr. Ross Baterman. Toledo. Ores.

(Q.) Was the circuit diagram of the A.C.
pre-amplifier on page 338 of the December 1934
issue correct? Also please give values of all
resistors and condensers.

(A.) Several errors crept into that diagram.
We are printing a corrected eircuit in  Fig.
Q.314. Thank you for catching this!

WHAT SPEED ELECTRICITY?

(316) James Ohrbach. Boston. Mass.

(Q.) A friend and 1 had a debate on the
subject of the speed at which electricity travels.
One contended that electric (and of  ecourse
radio) waves travel at the fixed speed of 186,000
miles per second. The other side presented the
theory that the econducting medium determines
this speed. What is the true state of affairs?

(A,) Until a few years ago we all had to
believe that electricity travelled at a definite
fixed speed, regardless of any retardation to the
current flow. Now we know better, and find
that in extreme cases, the actual speed of an
alternating current effect can be retarded to
only several thousand feet per second. As a
matter of fact, telephone companies use a
“phantom” or echo effect to prevent attenua-
tion in certain circuits. This means that the
phantom signal is retarded a measurable frac-
tion of a second. Thus a man can actually
hear his own voice echo after the directly
transmitted signal has reached his ear.

DOES MOON INFLUENCE RADIO
RECEPTION?

(317) Mr. Elmer Filsinger, Manhasset. L.IL.
N.Y.

(Q.) In a back issue of “Rabio MaGazINE” |
noticed an article expounding the theory that
the moon was responsible for much of the static
which mars our radio reception. The author
claimed: It is a theoretical fact that the moon
is charged with radium and produces lunar
radium rays which though invisible and travel-
ing with the speed of light, tend to penetrate
the earth’s atmosphere sufficiently to cause much
disturbance in radio reception.

"Proof of this fact was ascertained when ex-
perimentations showed that always when the
moon was directly overhead intensity of radio
reception dropped off censiderably. thoursh when
tes’s were made with the moon located on the
opposite side of the earth, the reception im-
proved tenfold and most of the disturbances dis-
appeared.”

Can you list any further experiments along
this line?

{A.) We can do no better than to quote from
a recent letter received from the author of the
article referred to by our inquirer.

"Regarding the theory of the moon's radium
rays I wish to say this: On my tour of the
world in 1931 and 1932 testing radio reception
in Europe. Asia. Africa and South Amecrica, I
found this theory accepted by such scientists as
Prof. Regener of Germany and Dr. Blackett of
England. The theory was accepted as estab-
lished just a year or so ago in this country when
Dr, Harlan T, Stetson of Ohin Wesleyan Uni-
versity presented his findings before an astron-
omers’ body.”
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CIRCUITS FROM FEBRUARY 1933-
FEBRUARY 1935

Having received many re-
quests from readers for sim-
ple circuits, we list here cir-
cuits of exceptional interest
appearing in two volumes of

RADIO-CRAFT. (Individual

copies, 25¢ each.)

| Tube

“A 110 V, D.C. ‘Megadyne’
1-38). May 1033, pg. 691.

** *1 Tube’ Crystal Superhet.”” {1-33). Septem-
ber 1033, pr. 160.

“Bexinners’ Crystal and Tube ‘Unit Chassis’
Radio Set” ({crystal and 1-33). October 1933,
pg. 212,

“The Beginner's ‘1-Tube’ Crystal Superheter-
odyne” (2 crystals and 1-WD11 in three differ-
ent circuits). September 1933, pg. 161,

' {erystal and

“The Schoolboys' 1-tube Receiver®' (1-30).
December 1933, pg. 348,
“How to Make the Beginner’s 1-Tube All-

Wave Set” (1-33). February 1934, pg. 466.
“How to make a One-Tube Loudspeaker Set™
(1-33). May 1934, pe. 656.

A Beginners' ‘All-Electric’' 1 Tube Set”
(1-12A7). June 1934, pg. 730.
*"An Italian One Tuber” (1-2A7). October

1934. pg. 211

“Build This Novel 1-Tube All-Electric All-
Wave Set” (the 12A7 tube performs three du-
ties). January 1935, pg. 405,

**1 Tuhe Loudspeaker All-Wave Set (The
‘Twinplex’)" (1-19). January 1935, pg. 420.

2 Tubes

“Now! Build the Megadyne ‘N’ Receiver”
(1-32, 1-33). April 1933, px. 604.

**How to Make the Beginner's Power Crystal
Set'” (crystal and 1-31, 1-32). June 1933, p. 724.

“An Improved Power Crystal Set'™ (crystal
and 1-32, 1-33). July 1933, p. 36.

“The DBeginner’s Crystal Superheterodyne’
(2 crystals, 1-30 and 1-33). September 1933,
pg. 161,

**The Beginner's
2-Tube Radio Set’” (1-33, 1-34),
pr. 292,

“—Now, As
speaker Set!”
1933, pr. 334,

“The Bewxinner's
2-Tube Superhet”
1988, pr. 342,

“A ‘Perfected’ 2 Tube All-Wave Set” (2-30s).
March 1934, pgr. 523

“How to DBuild the ‘Four-In-Two’ Short-Wave
Electric Set'" (1-6F7, 1-12A7). January 1935,
DE. 398. ‘

“How to Build a New 5-Meter Transceiver”
(1-37, 1-41). January 1935, pz. 406,

“A Short-Wave Band-Spread 2-Tube Portable
Set™ (2-308). January 1935, pg. 410,

3 Tubes

“Puilding a Battery-Operated 'Personal’ Re-
ceiver” (1-34. 1-32. 1-33). May 1933, pr. 657,
“How to Build the Ranio-Crart’'s Loon-Port-
ahle Roceiver’ (three tubes take place of four,

*Unit Chassis’ Crystal and
November 1933,

Predicted—a Pocket-Size Loud-
(1-6F7, 1-12A7). December

‘Unit Chassis’
(1-33, 1-1A86),

Crys=tal and
December

1-77. 1-61F7, 1-89). August 1933, pg. 73,
*““The DReginner’'s Power Crystal Set--with
R.F." (crystal and 1-34, 1-32, 1-33). Aupgust

1933, pe. 90.
“*The Emerson ‘Compact.” Rewired for Dry-
Ce'l 2 Volt Tubes.”” November 1933. pe. 278,

“Huw to Make the Beginner's ‘Pianatron’
(1-30, 1-1A86, 1-33). January 1934, pg. 404
“A 38 Tube Superhet. Reflex” (Austria).

March 1934, npe. 527,

“HBeginner's 3-Tube All-Wave Set” (1-34, 1-32,
1-33). April 1034, pz. 603,

“A  3-Tube A.C.-D.C. All-Wave Portable”
(1-78, 1-43, 1.25Z5). June 1934, pg. 734,

“The ‘Uni-Shielded’ Short Wave Three” (1-34,
1-32. 1-33). Junec 1934, pe. 735,

“A 3-Tube A.C. Short-Wave Set” (1-58, 1-2A5,
1-57). July 1934, pg. 28.

“The Circuit of the General Electric C-30 Stor-
age-Battery Operated Receiver (1-78, 1-77,
1-38). July 1934. pg. 33.
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Radio Service Data Sheet

CLARION NO. TC-31 5-TUBE A.C.-D.C. SUPERHET.
(Broadcast band only; 110 V. A.C.-D.C. operation)

This set is designed for operation on 110
V. A.C. or D.C. lighting lines. If the set does
not operate on D.C in several minutes reverse
the plug. The attached antenna should be laia
out on the floor or hung out of a window.
It may also be attached to an outside antenna
if one is available. No ground is required and
no attempt should be made to connect one as
this will result in blowing a house fuse.

Service Suggestions

Circuit: The receiver uses a superhet cir-
cuit. The tubes used are: type 6C6 as com-
bined oscillator and first-detector; 6D6. L.F.
amplifier; 6C6, combined second-detector and

OL-MF. —-
(<} |— OET.LE
'd A
| [

first A.F. amplifier; and, 43, output A.F,
amplifier.

Aligning the Set: Only in rare cases will it
be found necessary to adjust any trimmers,
If the volume is low, everything else should be
checked before attempting to align the set.
The only case where the fault is in the align-
ment is when both low volume and poor selec-
tivity are present. To align the LF.: set the
service oscillator to 456 kc., connect it to the
control-grid of V1, and adjust the upper screw
on the first I.F. transformer and the screw on
the second I.F. (small round can) for maxi-
mum output. Now set the service oscillator

to 1.400 kc. The signal should come in be-

7 8
LF DET.2 /9&1 [ G s
606 6C6

tween 15 and 20 on the dial. Adjust the two
trimmers on the tuningZ condenser for maxi-
mum output. Check at 600 kc. The lower
trimmer on the first LF. transformer is the
oscillator coupling condenser and should not
be changed.

Lack of Volume: Volume control partly
open. Antenna condenser Cl open. One or
more defective tubes. Check all voltages.

Hum: This may be due to one or more bad
tubes, open filter condenser or shorted choke.

Set Dead: See if tubes light, if not, one of
the tubes or the 200 ohm filament resistor is
open. If operating on D.C. and tubes light,

try reversing the plug.

o 4

RECT.

[

6~V
OMEY
{ewect)

AR A
LR

\J_HL

=
R2 AND SW=ONE LNIT L L =
I.F =456 KC MOV, 7 t 1 t t Y -
ac-ec” RLPiLoT SuunT Jeboums 1223 6D6 6C6 43 BCE

ERLA MODEL 4500 DUAL-WAVE T.R.F. 4TUBE A.C. RECEIVER
(Frequency range: 540—4,200 kc.; | stage R.F.; 42 output)

Band-Selector Switch: This receiver is de-
signed for operation on two different frequency
bands. The frequency ranges of these bands
gre: 1,720 to 640 ke., and 4,200 to 1,500 ke.

Selection of the desired frequency band is
made with the band-selector switch knob which
is located on the lower right-front of the
cabinet. When the band-selector switch is
placed in the maximum left-hand position the
receiver is operating on the 4,500 to 1500 ke,
band. For operation on the 1,720 to 540 ke.
band place the band-selector switch knob in
the maximum right-hand position.

To Align the Variable Condenser: It is im-
portant when aligning to follow the procedure
carefully, otherwise the receiver will lack
sensitivity and the dial calibration will be

incorrect.

(1) Connect the high output side of the
oscillator to the receiver antenna lead and the
ground to the chassis.

(2) Place the band.selector switch for
operation on the broadcast band: tune the re-
ceiver to exactly 1.400 kc. on the dial and set
the service oscillator frequency to 1.400 ke.
Then bring in the 1,400 kec. signal to maximum
output by adjusting the trimmer condensers
Jocated on top of the gang condensers.

Note: Generally the rear gang condenser
section trimmer has to be adjusted to minimum
capacity.

(3) Set the band-selector switch for opera-
tion on the short-wave band, tune the receiver
dial to exactly 4 megacycles and set the test

oscillator to this frequency. Then adjust the
trimmer condenser mounted on the coil located
on top of the chassis for maximum sensitivity.

Voltage table: line wvoltage, 115; volume
control, full on; wave-band switch, broadecast,

Tube Plate S.-G, Cath.
Type Volts Volts Volts
Vi 230 80 2
ve 90* 80 3.6
vs 220 230 164+
Read all voltages from socket prong to

ground unless otherwise specified. All fila-
ments, 65.8V.
*Read from 376 ohm resistor R. to ground.
*¢Comparative voltage is not true voltage
applied.
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STEWART-WARNER (R-127 CHASSIS) MODELS 1271 TO 1279 ALL-WAVE SUPERS

[Five tubes.

Range No. | [Broadcast) Alignment

(1) Connect a 400 to 500 ohm, 1 W. carbon
regsistor in series with the service oscillator
output and the receiver antenna lead. This
resistor must remain connected for all broad-
cast and short-wave adjustments in order to
secure proper alienment of the antenna stare.
Ground the receiver chassis and connect the
oscillator ground lead to the chassis.

{(2) (a) Tune in a 1,400 kec. service oscil
lator signal.

(b) Adjust trimmers No. 6 and 7 (range
No. 1 broadcast detecter shunt trimmer, and
range No. 1 broadcast pre-selector shunt trim-
mer, respectively) for maximum output.

{c) Retune and check trimmers Nos. 6 and

7. (Do not touch trimmer No. j since this will
change the calibration.)

t3) (a) Tune in a 600 ke. service oscillator
signal.
(b) Adjust trimmer No. & (range No. 1

broadcast oscillator padding trimmer} for max-
imum output.

(c) Retune, and readjust the trimmer.

{d) Continue this procedure for maximum
output meter reading. This procedure must be
followed or the receiver will not be preperly
alifgned.

(4) Repeat 2a, 2b. and 2ec.

Range No. 2 Alignment

(1) {a) Tune in a 4 mec. service osciliator
frequency, for maximum output reading.

6 000

e . : 100 1
N b pensost MMe 004 Ghms IF
o Jaasw 647 / € sy 6DB
== 3

Cs 3-23MMF,
CL+300-600 MMF.

e

Frequency range 530 ke, to 23 mc.)

(b) Peak-adjust trimmer No, 10 (range No.
2 detector shunt trimmer).

Range No. 3 Alignment
{1) (a) Tune to a 12 me. signal, for maxi-
mum output.
{b) Peak-adjust trimmer No. 12 (ranve No.
3 detector shunt trimmer).

Range No. 4 Alignment

{1} (a) Tune to in a 20 me. signal, for
nmaximum output.

(b} Peak-adjust trimmer No. 14 (range No.
4 detector shunt trimmer). Detuning trimmer
No. 14 and retuning the set until maximum
cutput meter deflection is secured.

Align padder No. 15 at 12 me.

3 O2-MF
DET. 2 bc ‘2‘% A.F

006-MP
i 600Y.

41 (238v)500Y

COLONIAL MODEL 652 5-TUBE BROADCAST-SHORT-WAVE SUPERHET
{Type 6A7 combined Det. | and Oscillator; type 75 ANV.C., Det. 2 and A.F.l; unique wave trap.)

The tubes and their functions are: 6AT—
Oscillator and Det. 1:; 78—LF.; 75—A.V.C.—
Det. 2—A.F. 1; 42—output AF. 2; 80—recti-
fier.

In order to prevent interference from 600-
meter code stations, when the receiver is lo-
cated near the coast, a wave-trap is incor-
porated in the antenna circuit. Although this
trap is shown in the diagram as a coil with a
condenser (L-C), actually it consists of two
multi-layer coils wound on top of each other
with one end of each coil unconnected.

The voltage drop across the 0.5—meg. volume
control,

The L.F. Stages:

R.F. Alignment (Broadcast):

(1) Couple test oscillator to green antenna
lead, leaving antenna connected.

(2) Set the service oscillator to 1,560 ke.

(3) Screw the oscillator padder condenzer
to approximately three-fourths maximum capa-
city.

(4) Turn tuning condenser all the way out.
Adjust oscillator trimmer for maximum output.

(5) Set the service oscillator to 1,400 ke. and
tune in its signal. Then adjust the V1 trim-
mer, on the varinbhle condenser nearer the dial,

Short-Wave Alignment:
(1) Leave oscillator coupled to green an-
tenna lead as for broadcast alignment.

(2) Set oscillator te 15 me. and tune in its
cignal.  Adjust trimmer on short-wave V1
coil, for maximum output.

Tube Yoltage Chart

All measurements are taken between chassis
and respective tube element.

due to the diode current of the 75 for maximum ocutput. Tube P'Iate S.-G. Plate
tube, is used for A.V.C. voltage. (8) Set service oscillator to 600 ke. and tune Tyve Valts Volts Volts
in its signal. Then slowly rotate variable con- 1 190 10 190*
Alignment Procedure denser and adiust padder, €1, until maximum va 220 0
output is obtained. V3 100 vene
(1) Set the service oscillator to 480 ke, and  Always use as low an output from the test A 2l = =
tune the LF. transformers. oscillator as possible. *O-cillator section.
LO1ME DYNAMIC REPRODUCER.
LF DET 2, AVC a00V. AFR2 .003-MF.
78 7[-" (JCH2 { 42 600V : 7

- -
f 50,000 OWMS, V3w

5
Yaw. r 1-31.._ L
. \ 'L
- L
5 o X v4
= MEG.
Yaw,

b

/K%L ;‘gg‘rlm. El‘:)
100 ONHMS & 'C\"“'_"‘""' T
é‘r 3w 0.‘,!'\,, ( i S os-msjlléj_w
o 50 MMF =
“"gr) @ . 2‘ 'ff ia_o_necr LY L ’:
[
) (] BWF,
Llén!r \ i

40000 aMF 003-MF.

t}fms 200V, 800V, y, ; Y

Yaw.

S 2 sw \I 210004M  4000MMS SO DHMS
I lov, FIELD COIL W /3 W,
A LFe 480 KC.
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X Be Sure to Buy Your Kit From }
X SHORT WAVE HEADQUARTERS *

Here's the Little Brother to the famous LOWEST “WHOLESALE" PRICES
ALL STAR! It costs much less to build Guaranteed when you buy from us. The COM-
but it's a Giant in performance. Even a PLETE kit of parts for the ALL STAR JR.—less
novice can build it. The greatest of all tubes and Speaker, only $27.03! 1f you prefer

" . send only $2.25 for Foundation Unit, pictorial
,-—:.,II home construction kits! layout, completely drilled front and sub-panel,
i e

wiring instructions, etc. You can buy the bal.
ance of parts as needed!

Cireuit diagram. parts list and data
sheet and complete deseription of this
amazing 5-tube All Wave Super.het’

Send for it today!

A |

Wholesale Radio Serviee Co.
100 Sixth Ave. Dept. C-35
New York. N.Y.

T Send me complete ALEL STAR JR. KIT at
e

O Rend me Foundation Tait complete at $2,25
O send me FREE Faits List, Data Sheet, et

Name .. ..

Adless

2 2 2 36 2 2 42 2 - 2 - 4
224 2 26 2 2 224 22 2 3 2 2 2

City & e Staten.

WHOLESALE RADIO SERVICE (0

NEW YORK ATLANTA
100 Sixth Avenue 430 W.Peachtiree St.N.W.
Local Branch 219 Central Ave., Newark, New Jersey,

st — Data — Schematic
1935 RADIO SENSATION!

A 5-tube Suberheterailyne, all-wave receiver capable
of world-wide rudio reception. Ity ranste is from 10
to H50 meters.

Sponsored by 11 world-famous manufacturers of radio

equibment.
end for 1835 184-Page Catalog

O RADIO CQ

Oxford 6” Speaker—_—..82.50
i bes

Sylvania Tubes ._.__.. 3.95 LAMDT 5T. NEW
178" Greenwich st.. New York, N.Y.
Plsase address corresPonhdence to Dept. C
Official “ALL-STAR" Cahinet
COMPLETE
Fits ALL-STAR JUNIOR or SENIOR!
PARTS IN STOCK _—
FOR THE —

Write for Free Diagrarm and Parts List

Radio Electric Service Co.

Available through Your Jobber
N. E. Corner of
th & Arch Sts.,
Philadelphia, Pa.

3145 N, Broad SU. 811 Federal St.
Pmlag:.mhla, C:'de:.n, 1748 Grace St.,

Crowe Mame Plate and Mfg. Co.
Chicago, Ill.

GOOD NEWS ABOUT THE NEW

1935 OFFICIAL RADIO SERVICE MANUAL

The 1435 OFFICIAL RADIO SERVICKE MANUAL is mou ready for delivery. Turn te the
announcement on paRe 570 of this issue, and read full particulars about this excellent book.

Please Say That You Sawe It in BAnio-CRAFT
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BUILD THE 5-TUBE
ALL-WAVE SUPER
ALL-STAR "JUNIOR"

(Continued from page 535)

the elenmiconts (a glow on the glass bulb g merely
fluorescence, and is not a fault in either tube or
circuwit) may indicate an error in connections
and the circuit should be checked immediately
for a short circuit.

If the tubes appear normal, set both tank con-
densers at 0 and swing the main tuning control
back and forth over its range. If no xtation js
heard, resct the tank condensers at 25 and try
again. If the set is wired correctly, one of the
many American hroadeast stations will he heard.
Once the receiver is working on the hroadeast
band, there should he no trouble in reaching the
short waves where the maximum efficiency of the
set becomes evident,

Performance

The performanve of the new set is excellent.
With the aid of the bheat-frequency oscillator,
selecting stations by carrier waves, the receiver
picked up 61 phane stations more than 2.000
miles away between 4 and 10 pam., on a Satur-
day night in Chicago. A plain “north and
south™ doublet with a 120 ft. lead-in and a 66 ft.
top span served as the aerial. The following
afternoon 38 of the same stutjons were received
on the dial settings logged the previons day.

American broadcast reception is the equal of
the majority of good, factory-made commereial
receivers.  As a test, a man who had never
built a radio, in fact, an unemployed laborer.
was employed to assemble g test model from the
preliminary plans. It took half an hour to teach
him to solder, and only % hours to complete the
assembly.  His only mistake was reversed vol-
ume control connections. The set performed as
well as the laboratory madel assembled by the
engineers who designed the circuit!

List of Parts

One Ohmite resistor, 300 ohms, Rt:

One Ohmite resistor, 3.000 nhms, R2:

Omne Ohmite res 50,000 ohms, R3:

Two Ohmite resistars, 20.000 phims, R4;

Two Obmite resistors, 500 ohms, R5:

One Ohmite resistor. 2-meg.. R6;

Two Ohmite resistors, .5-mex., R7;

One Ohmite resistor, 25.000 ohms, RS :

One Ohmite resistor, 1 mew., RY:

One Ohmite resistor, .25-mey.. R10;

One Ohmite resistor, 10.000 ohms. 10 W., RI1:

One Ohmite resistor, 15,000 ohms, 10 W., R12;

One Thordarson power transformer, type T-7078;

One Thordarson choke, type T-4102:

One Thordarson Foundation Unit ;

One Crowe dial. No. 123 ;

Four Crowe nameplates;

Two Hammarlund star variable condensers, type
SM140. C:

One Hammarlund dual variable condenser, type
MCD35X, Ca:

One Cornell-Dubilier eondenser, 3 scctions oxch,
4 mf., 450 V., Cl;

Twao Cornell-Dubilier condensers, .1-mf.. 400 V.,
c2;

Two Cornell-Bubilier condensers, .25-mf.. 400 V..
Ca:

The "6 in, speaker'' in the List of Parts. A plug
and 24 in. cord are provided.

MARCH, 1935
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Fuur Cornell-Dubilier condensers, 05-mf.. 400 V.,

()I:;:'a '('orm-ll-l')ul)ilicr condenser. .03.mf., 100 V

(l:n:) ‘(‘nrnelI-Dubilier condenser, 01-mf., 400 V.,
"

']‘\:.:'('nrm-ll-DubiIier mica condensers. 50 mmf.,

():e‘ -Corncll-Dubilier mica condenser, 100 mmf.,
[N

Two .CnrneII-Duhilier condensers. 10 mf., 25

V. Ch:

One sct of Meissner cails for each friguency
band. 540 to 1.200 ke range, 1100 te 2.300
heo range. 2.200 to 4,400 ke, range 3500 to

2400 ke. range, 7.750 to 16,000 ke. range. 13,5
to 30 me, range;
(dne Meissner input LF. transfarmer. 370 ke.:
Oqe Meissner output LF. transformer, 370 ke

One Meisser heat-frequeney oscillator ecoil;
One Melssner R.F. choke, 16 mhy.;
Gne Electrad potentiometer. with “log. taper™

switeh, 25,000 ohms. R1l:
One Oxford all-star 6-in. reproaducer with out-
ut transformer and 21i-in. cord and phiz;
One Belden all-wave aerial:

(e Belden all-star junior wiring kit
Three Erie Can tuhe shields and base:. 17.-in
nounting centers ;

Eirht Oak wafer sovkets, 1l4-in. mounting cene
t follows: twn T-prong sockets for 6AT
amd 6F7 tubes, two 6-pronyg sockets for 77 and
42 tuhes, three 4-prong sochets for the S0
tuhe, the repraducer plug, and the antenna
coil, aml one S-prong socket for the osdilla-
tor coil;

One S.1MS.T. rotary switeh;

(me S.IU5.T. torsle switch:

Three hnding posts (2 “antenna’™ 1 "ground™)

Three wrid clips;

Two bar hnobs for 4-in. shafts:

One RCA Radiotron or Sylvania 8A7 mix r-cascil-
lator tube:

One RCA Radistron or Sylvania 6177 combina-
i trinde-pentmle tnhe;

(ne RCA Radiotron or Sylvania 77 high-mn
pentode detector tube:

One RCA Radiotron or Sylvania 42 pentods

power tube;
One RCA Radiotron or Sylvania 80 rectifier tube
Mi.cellanesus nuts, bolis. soldering Jugs.

Operating Details

If all the wiring has heen installsl as the
I 1= ind’eate, you are now ready for a pre-
Einiaary te-t. Install all of the tubes cxcept the
tupe 20 tube.  Slip on the three tuhe shields at
thi- time but use care that the covers do not
pross< against the top terminals of the tubes.

T'luge in the speaker and a pair of tuning coils
v hich cover part of the hroadeast ranze. Turn
the <ot on with the volume control and oleerve
il all of the tuhes light in a normal manner.
Then insert the type 80 tube. watching the space
tween it: filnment and plates as you o so.
If a briilliant orange purple glow appears
there, it indicates an crror in your eonnections
and the immediate need for shutting off the
nower and tracing vour circuits. However, it it
i. .atisfactory. connect the acrinl and sround
and link the ground wire from the acrial ter-
minal nearest the ground post to the zround
pest. If wour work is done correctly. ¥ou shoull
lhe ahle to tune in hroadeast stations by
turnineg the oscillator tank condenser and rapidly
swerpin® the detector tank condenser hack and
forth.  After you hear the hisgsing sound of a
slation carrier wave, adjust the two tank con-
den-ers to the positions which give the loudest
al,  Fine tuning may be accomplished by
rotating the shaft of the twin tuning condenser.
If you hear only a eanary-like whistle during
the tuning process, it indicates that the BFO
switch is wpen and that it should be turned 1o
climinate the whistle, If no difficulty i: experi-
enced with local stations, onen the RO :witch
aml adjust the trimmer serew on ten af the
BFO unit until a whistling note of pleasing in-
tensity is heard. If the trimmers on th: LV,
transforn r have not Deen disturbed. wl-
justment will be found neeessary, as thes: un’tx
are pre-ti.ned at the factory to 370 kiloeyeles,
If they have been throwm out of adjustment,
1 ou may be able by careful adjustment 1o bring

or
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SUPERHE

BELDEN MFG, COMPANY—45647 W. Van Buren
St., Chicago, Ili,

CORNELL.DUBILIER CORP.—4377 Bronx Blvd,,
New York, N. Y,

CROWE NAME PLATE MFG. COMPANY—I747
Grace St., Chicago, Il

ELECTRAD, INC.—I75 VYarick 5t

N, Y.

ERIE CAN COMPANY—BI4 W. Erie 5t., Chi-
cagna, Il

HAMMARLUND MFG. COMPANY—424 W, 3ird

New York,

TERO
for World Widel3 Reception

10.550 Meters, or 540 K.C. to 30 M.C.
Easy to Build —Splendid Performance

Spousored hy

DYNE

St.., New York, N, Y,
OAK MFG. COMPANY—7I1'W, Lake 5t,, Chi-

cago, Il

OHMI?E MFG, COMPANY—636 N. Albany Ave.,
Chicago, Il

OXFORD RADIO CORP.—350 W. Huron St
Chicago, IlI.

MEISSNER MFG. COMPANY—28I5 West 19th
St., Chicago, lil.

THORDARSON ELECTRIC MFG, CO.—500 W.
Huron St., Chicago, Il

AMAZING PERFORMANCE!

Distant stations in foreign lands come
in on the ALL-STAR JUNIOR with splen-
did volume and clarity. The regular Amer-
ican broadcasts are available when you de-
sire conventional entertainment. Thrill
your family and friends with this receiver.

% ALL-WAVE Superheierudfﬁé—-..

SENSATIONAL DESIGN!

Equal to the finest professional type
communication receivers, yet you can build
it yourself without special tools or test
equipment. A soldering iron, screw-driver,
and pliers are all you need to build the
ALL-STAR JUNIOR.

CONTINUOUS BAND SPREAD—over
entire tuning range, makes possible
separation of hundreds of stations that
jammed together at a single spot on
ordinary receiver dial.

BEAT-NOTE OSCILLATOR—using the
new 6F7 tube, brings in DX carrier waves
inaudible on any other short wave receiver.
SUPERHETERODYNE CIRCUIT —Five
tubes in the latest design; does the work
of 7 tubes!

PRE-ADJUSTED 1. F. COILS—Tuned at
the factory to 370 k.c. No adjustment re-
quired.

ALL ELECTRIC—For 110-120 volt,
cycle standard A.C. house current.
STANDARD PARTS-—Ask your radio deal-
er or jobber for the ALL-STAR JUNIOR
Foundation Unit that includes drilled sub
and front panels, enlarged drawings of wir-
ing and pictorial diagrams. three step as-
sembly, and all instructions, Start with
the Foundation Unit. Buy the remaining
parts as you need them. For further in-
formation, fill out coupon below.

the
the
are
the

60

) o

ALL-STAR HEADQUARTERS
360 N. Michigan Ave., Chicago. Il.

Name
Address
City

Please send me Free Circuit Diagram, Parts List, and all information on the ALL-STAR JUNIOR.

State

Please Say That You Saoe It o Raptio-Cra¥T

www.americanradiohistorv.com
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* ALL-WAYE Superheterodyne ¥

A GREATER SENSATION
THAN THE FIRST “ALL-STAR”

* ALLIED *

LEADS AGAIN—FIRST WITH
FOUNDATION KITS!

! (&l *

Bullid the

lower.priced new

ALL-STAR  ALL-

WAVE JR. Tunes 10-

550 meters. A great 5

A tube Superhet that can be

asgeinbled at an amazingly low

pri:. Features Band-spread tun-

ing, world-wide reception, hre-adiusted

coils, beat-note oscillator. excellent tone guality, ete.

Easy to build. ALLIED is first with the FOUNDA-

TION KIT. Only $2.25 will start you building this

great set. Foundation Kit includes drilled front and

sub-panels, instructions, etc. ORDER THE NEW
ALL-STAR JR. FOUNDATION KIT TODAY.

SEND FOR DIAGRAM & PARTS LIST

AlliedYRadio

CORPORATION
833 W.JACKSON BLYD. CHICAGO, ILL.

O 8end mo FREE_Dlisgram and Parts List for buitd- |
iap the ALL-STAR JR.

1

! |
| 0 St o 21 008 532 0 NNV |
| deseribed above.

|

I

i

Name.

Address

|
|
I
]
4

s 11
fa 1 19
* ALL-WAVE Superhetersdyae *
Short Wave Receiver Kit
Tour the Globe—Build this receiver now
from the exact specified kit of parts as de-
signed _by the country's leading Short
Wave Engineers.
Write in for your cony of our New 1935 Catalog
—Everything mew, wlth an exclusive showing
of the latest In
CUSTOM-RUILT }
SHORT-WAVE RECEIVERS

Name C

Address
City.

M. & H.

State.

Sporting Goods Co.
512 Market St., Phils., Pa.——

Federated Purchaser, Ine¢.
is the logical source of supply for the
remarkable new
BUILE _YoOuWm ows

LISTAR J

*_

h | " 11
# ALL-WAVE Superheterodyiné ¥

FREE information and advice on hew
to build from engineering experts who
know how! Be sure to ask for your
FREE copy of our latest 1935 Catalog
—full of bargains in Radios, Parts and
Sound Equipment—at the Lowest Whole-
sale Prices!

Federated Purchaser,

Ine.
N Chicago Atlapta
252'?'"?"5? 1331 S. Mlch. Ave. 645 Spring St. NW

RADIO-CRAFT

them back into alignment by adjusting each
trimmer until you receive a distant station
loudest. Accurate adjustments must be made
with a Service Man's 1.F. oscillator.

Before attempting to receive short-wave sta-
tions mount the front panel and dial mechanism,
running the twisted wires from the dual pilot
lights to the H and H terminals of the type
77 tube socket. Try each pair of short-wave
coils in succession to make certain the receiver
is operating on all ranges. If you e¢ncounter
considerable electrical interference on the
ranges covered by the high-frequency coils, it
indicates a nced for a doublet all-wave aerial
recommended as optional equipment in the parts
list. When the doublet is used, break the con-
nection between the ground and the adjacent
antenna post but leave the ground wire on the
ground post.

Do not expect to get 12,000 mile reception
within the first ten minutes. It will require
two or three hours practice with the receiver
before you can bring in extremely weak dis-
tant stations. Maximum results cannot be an-
ticipated if parts other than those specified are
used. The oscillator tank condenser is very
critical in its adjustment. TUse it only as a
wave gelector and tune with the dual condenser,
When using the BFO circuit, tune for *‘zero”
beat or a deep toned note. Seek steady
“whistles” which are phone stations. Intermit-
tent ‘“‘whistles” are code stations.

READERS—

Send for your FREE supply

These handy post cards will make it
easy for you to answer any of the ads.
which appear in RADIO-CRAFT, and
without cutting any valuable articles or
data which you may wish to save.

Many times manufacturers request you to
“clip the coupon” when answering their ads.
Often this means destroying part of an article
on the reverse page you may need later for
reference. Save vour RADI10-CRAFT issues com-
plete. If you should ever want to see bound
volurmes, or certain copies of RADIO-CRAFT, the
resaple value of wuncut issues is very much
higher than that of mutiliated ones. Further
more, some numbers are already out of print,
and the earlier ones cost 50 cents apiece. So
send for a supply of these free post cards and
use them in answering all Rap1o-CRAFT adver-
tisers.

©ete}
GOI\“.m.m

I noticed in the_ e issue Of
RADIO-CRAFT your advertisement, and
would appreciate your sending me com-
plete information and literature, As a
constant reader of RADIO-CRAFT, | wish
to keep the copies of my magarzine intact.
and | am taking this means of inquiry
rather than mutilate my copy by clipping
the coupon or cutting out the adver-

tisement,
| am g—
| [S)::rll'cre Man 2 Shg;'pe‘?i,l:\::fﬂ
| Public Address Jobber
[ Profersional Set ﬁ o
Builder Engineer
Name

Bronx Philadelphia @ Jamaica
LU P‘lluhurlh

Please Say That You Saw It in RADIO-CRAFT
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"HIGH-FIDELITY" IN OLD
SETS

(Continued from page 537)

Perts. According to these observers. a reproduc-
tion of 7,500 cycles indicated a quality of 90
per cent. Likewise they agreed that quality
does not improve markedly as the reproduction
range is increased to 10,000 cycles or above. It
is also interesting to note that in the opinion
of these experts the quality of a selection with
the name “In a Village” actually decreased as
the frequency range increased from 8,500-15,000
eycles ; thus, too faithful a reproduction is some-
times considered detrimental to music enjoyment.
The noise level, (in addition to other impor-
tant factors, to be discussed later), is the real
reason for such high receiver cost. It is well
known that most of the disturbing noises appear
in the frequency range below 100 cycles and
above 4.000 cycles (see Fig. 113). In order to
throw out such disturbances very large filter
circuits are necessary in the power line.

First Steps in Improving Old Sets

The Service Man or amateur confronted with
improving the reproduction of an old set should
therefore first start by enlarging the filter cir~
cuits. A few electrolytic condensers (of 8 mf.
500 V.), a few of 20 mf. (of about 30 V. for
the filament circuits), and some added chokes
to the D.C., “B"” source will do more to improve
the reproduction of an old receiver than a great
deal of work on other parts of the set. These
fundamental improvements should be' finished
before the reconstruction of other receiver parts
is started. In making these improvements it is
important to select condensers which do not
~sing*’ while connected to the power line, even
when listening carefully. Electrolytic condensers
with such a *hobby” are tabeo. Service Men
waste their money and time in using such parts
because the desired high quality performance
will never be obtained if the noise level is not
kept down. The importance of first class econ-
densert is proven by the fact that one well
known company is using only the expensive mica
type condensers for their higher priced receivers.

Further difficulties appear in the R.F. section
of receivers by the so-called 10 kc. separation
(see RADIO-CRAFT, December 1034, page 339,
“Problems of High Fidelity Design™), ie. the
American broadcast band is over-crowded. All
stations with an air line range of over 100 miles
have a separation of only 10 kc. The so-called
local stations, however, obtained a separation
of 50 ke, from the Federal Communications
Commission which provides the possibility for
these local stations to furnish their listener not
only with the usual 5,000 cycle frequency band
but also with 7.500 cycles during the daytime
by use of limited power radiation. The Federal
Communications Commission has recently set
aside a frequency band above 1,500 ke. in which
the channel separation is 20 ke. permitting the
radiation of a 7,500 evcle band width at any
time of the day with full power (sce RADIO-
CRAFT, January 1935, page 396.)

Changing the Old Set

Methods for high-fidelity reception are avail-
able, but in trying to broaden the frequency
ranfe of an old set by damping the I.F. trans-
formers ete. there occurs an unpleasant prob-
lem due to the so-called 10 ke. separation. In
case the tuning of a receiver is broadened, (in
order to obtain a high quality performance), no
difficulties will appear upon tuning in the local
stations, because of the 50 ke. separation. There
is envugh space between two local stations (see
Fig. 2A), to avoid “monkey chatter” caused by
touching of side bands from nearby stations.

However, powerful far-distant stations with a
separation of only 10 ke. from the local station
appear sometimes in an adjacent channel as
loud as the desired station. In this case the
receiver with a wide open input channel will
pick up not only the desired local station but
also some parts of the side bands from the un.
wanted DX station, (sce Fig. 2B) resulting in
a so-called “one and a half station reception”
and terrible “monkey chatter.”

It is therefore very important to have a vari-
able input channel. Then, if there is a poe-
sibility of high-quality reception from a local
station with distortion from a powerful DX
station, the wide open input channel may be
used. In all other cases the input channel should
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he narrowed te eliminate ‘“monkey chatter.”
A variable input channel is furthcr very useful
if it is desired to pick up a certain DX station
from an over-crowded part of the broadcast
band. To apply the variable input channel in
all these cases it is necessary to have a variable
band width from 38,000 to 7,500 cycles.

The best way in which to obtain such a vari-
able input channel is by the use of an L.F. trans-
former as shown in Fig. 3. This type of LF.
transformer has the usual tuned primary coil
I’, the secondary S, and in addition a new third
coil T which is a so-called *“‘trap-coil.” The trap
coil with its trimming condenser C3 is further
connected with a variable resistor Rt of about
7.000-9,000 ohms., When applying the full resist-
ance of Rt the trap circuit will not absorb much
energy from the circuits P and S. Both cireuits
will have (according to their adjustment) the
rerular high main and a selectivity of about
3,000 cycles which is useful for DX reception
under even the worst of conditions. By decreas-
Rt the response curve of the LF. transformers
becomes flatter and flatter, and upon taking out
the entire resistance of Rt the LF. channel is
open for the passing of side bands up to 7.500
cycles,

The LF.T. "Tertiary’" Winding

In trying to reconstruct an old LF, transformer,
according to the new design some difficulties will
occur in the makeup of the “tertiary’” or third
coil for the so-called trap circuit. According
to obtainable information, there are no trans-
formers of this design on the market; there-
for it is necessary to construct such an LF.
transformer. This can very easily be done by
buying 3 LF. transformers of normal design.
Upon disassembling one¢ of these transformers,
two trap coils are available, By adding each
of the disassembled ceils to each of the un-
touched transformers, the desired three coil
transformer can be obtained.

However, not all I.F. transformers on the
market today can be used for this reconstruction
work. It is very important when buying the
three LI, transformers to look for transformers
having shielding cans of large height to avoid
undesired dampings of the added third coil
in case of normal assembly work. If the LF.
transformers are well adjusted (as to coupling
factor etc.) great care snould be used in adding
the third coil. Likewise care should be used
not te move the primary coil and the secondary
coil from their reciprocal distance (see Fig.
3B), thus saving much time later when the LF.
amplifier is lined up, and adjustments are to be
made on the LF. transformers. Generally,
this advice cannot be obeyed entirely because
some hew arrangements may be necessary to
obtain sufficient space for the added third coil.

The Condenser Methed

A simpler method to obtain an I. F, ampli-
‘fied with a variable band without changing
the I. F. transformers is shown in Fig. 4.
Parallel to the trimming condenser C1, of the
primary coil (P1), and parallel to the trim-
ming condenser C4 of the secondary coil (S2),
the fidelity control condensers C6 and C7 must
be added. Both of these condensers should be
ganged. By variation of the ranmed fidelity
condensers C6 and C7 the band width of the
I.F. amplifier can be varied within any limit.
One control condenser may sometimes be suffi-
cient to vary the band of the LF. amplifier.
However, one side-band will be cut down more
or less as shown in Fig. 5, In Fig. BA is
shown the selectivity curve of the untouched
I.F. amplifier. Fig. 51 shows how the cut
down of one side-band may appear by the use
of only one fidelity control econdenser. Fig. 5C
indicates the selectivity curve by the use of two
condensers according to the laiter described ad-
justment method. A small three plate midret
condepser may be used as a fidelity control
condenser, i.e. two stator plates, and one roter
plate as made by Hammarlund, or any other
similar design.

The adjustment of this type of I.F. ampli-
fier must be made carefully in order to obtain
govd results, First set the fidelity control con-
denser 6 at zero and condenser C7 at full
capacity, Then start with the scecond L.F. trans-
former, It may sometimes be necessary to cut
a piece of the rotor from C7 to sceure reson-
ance because C4 may have too large a eapacity.
Then adjust the first I. F, transformer (C6 at
zero} with an oscillator, by turning the two
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panged fidelity control condensers, the pass
band of the I. F, amplfier may be varied as
desired. The broken line in Fig. 5C indicates
the resonance curve of each of the controlled cir-
cuits, and the full line shows the resultant
band width of the I.F. amplifier, variable from
3.000 to 7,500 cycles.

Other Methods for "A.F. Band-Spread™ |

There are many other methods for achiev-
ing a variable band width but all are more or
less complicated arrangements, and do not fit
in for the reconstruction of old sets, since the
above described two methods are commlicated
enough, especially if there is a demand to
compensate for the loss of selectivity by bhroad-
ening the LF. pass band. This loss can be
compensated for by a decrease in the frequency
converter and I. F. tube bias, through the use

of the variable bias resistors as shown in Fig.
6 where Rl and R2 are ganged either with
the fidelity resistor Rt as shown in Fig. 3, or
with the fidelity control condensers C6 and C7
as shown in Fig. 4. The tubes of the con-
verter stage and the LF. stage must of course
have a variable-mu characteristic. It is well
known that a small variation in the bias will
change the output of a variable-mu tube, and so
change selectivity. The decrease so caused will
not materially effect the reproduction since high
fidelity reception, with a wide open LF. chan-
nel, can be obtained only from local stations,
and in this case there is enough energy provided
for sufficiently loud reproduction despite the
decreased output of the ‘*‘fidelity” controlled
tubes,

The Oscillator in High-Fidelity Sets

Another part of the receiver which must be
very carefully checked is the oscillator be-
cause of the necessity for greater stablity than
is commonly used if real high-fidelity perform-
ance is desired. There are many reasons for
oscillator drift, one of the first to be discussed
is the warm up of the receiver and especially
of the converter tube, To avoid this trouble
more or less it is advisahle to use a chassis
construction with “air condition” which simply
means the tubes should be so arranged that
enough air can be provided for cooling. The
most efficient manner in which to accomplish
this is by wplacing the tubes directly beneath
the top of the cabinet in a horizontal arrange-
ment as shown by BSome progressive manu-
facturers (Crosley model 173). The top-plate
of such a cabinet has slits. All sensitive parts
of the receiver (for example electrolytic con=
densers etc.) are isolated against heat radiation
by means of an iron shielding plate. Between
the shield and the tubes sufficient space should
be allowed for a strong stream of eooling air.
It may not be easy at times to reconstruet old
receivers in the above described manner but
if it is possible no Service Man or amateur
should fail to apply this important improve-
ment.

The best air conditioned receiver will not
entirely avoid oscillator drift, with its awful
boomy sound and screechy performance, un-
jess some changes are made in the oscillator
stage. A recommended improvement is the
use of a separate oscillator tube coupled to a
pentagrid condenser, meaning of course a step
back to the former superhet. design. but also
giving stability and high elass performance.
Coupling effects and pull-in effects often oc-
curring betwcen oscillator and R.F. circuits by
the use of a pentagrid tube may be avoided in
this manner.

A circuit of this type is shown in Fig, TA,

As oscillator a 76 tuhe is used, and as converter
a 6A7. This circuit will be not very very
strongly affeeted by extremely larfe incoming
signals and the drift will be negligible. This
circuit is used by Stromberg-Carlson on some
of their new receivers. Another very inter-
esting oscillator-converter eircuit described by
W. A. Harris (RCA) was recently shown at
the meeting of the IRE, in Rochester. This
circuit (see Fig.3B) *‘a parallel-push-pull-con-
verter” as named by the author with a dunlex-
diode-triode 85, seems to have some advantages
over the present pentagrid converter. While
this new circuit is not as yet used in industrial
receivers it theoretically offers possibilitivs of be-
ing used in radio sets during the comin® scas-
on.

More information on this very important sub-
jeet will apbear in forthcoming issues of
RADIO-CRAFT.
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Shhh!Shhh/

Individually TESTED
for NOISE

f,/
It Banishes Noise
For Life!

ELECTRAD
New QUIET

VOLUME CONTROL

Rtandard  Re-
Plurement Unit
with Powecr-
Switch aitached

EVER before was such uncanny
quietness made possible in a vol-
ume control. It required a radically
new engineering pPrinciple and individual
testing at the factory to assure its amaz-
ingly smooth, noiscless opera-
tion, which actually improves
with use.

Current is evenly distributed
over the flat outer rim of a
rigid Bakelite ring, upon which
gently glides a  special—alloy
floating contact shoe.

Molded Bakelite case, when
mounted, extends only V2 inch
back-pancl. Necw-type power
switch (approved by wunder-
writers) may be instantly at
tached or removed by
a single screw. Long,
casy-to-cu¢  aluminum
shaft. Al standard
replacement values.
v

Mail Cowupon for
F REE Descriptive
Folder, and 1935 Gen-
eral Catalog of Resist-
nrs for Every Purpose.

"

RESISTOR

Resiztance
elemeat
baked on
Sflat outer
Fim  uf
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ring

shoe

Floqling comlact
gl wirs orer remulance
element in atraight path

Electrad,

Inc..
178 Varick St..
New York, N, Y,
Please send new 1035 Re-
sistor Catalog herk  here
for folder on new QUIET Vol
ume Control.
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Not that I'm a softie . . .
but with my new shaft of
aluminum you can almost
“'bite’’ me off with a good
pair of pliers . . . in fact
a few swipes with a fle and
I'm down to the required
size,

Just another refinement that
makes it so much easier to
use me in a replacement
The mnetww job. And do 1 work
RADIOHM smooth? . . . ask thousands
nffers of scrvicemen the world
smoother over who always use CEN-
attenuag- TRA].AB RADIOHMS for
tion. ALL tbeir jobs. Don't_say
"Gimme a_Volume Con-
trol.”* Specify RADIOHMS
the npext time you stock up.

Radra Service Men
shoutd b o mesimber of the
o lnsnse of Roddio Servies Mem

Divisien of Globe Union Mig.Co.
MILWAUKEE wis.
RADIOHMS—RESISTORS

MOTOR RADIO SUPPRESSORS

When Ioakmg for trenble—CONSULT
“Actual
Troubles™

in Commercial
Radio Receivers.
The main velume,
which consists of
':' over 45 diagrams
and 200 puages,
i covers over 500
% different models.
! —The supplement
will cover 300
I more. This sup-
plement is free!
The author, Bert-
ram M. Freed. is
considered one of the foremost authorities
on Radio Servicing.
IT your jobher or Radio mall order hallse cannot sup
ply you with thls great IBook Value -Send Your order
hlli:‘;ely l;;aelll: guarantee if not satished after ten days.
Postpaid $1.0
SERVICEMEN'S PUDLISHING COo.
136 Liberty St., New York.

SERVICEMEN
AND DEALERS
These Kits contain
everything meceswary for
the efficient repair of
speakets. Al Xity backed
hy Maltiplex Guarantee
uf Quality
You c-n'l aﬂord to be

E\f‘]] ~IVF TFI!HITORY
PEN FOR JOBBERS

MULTIPLEX RADIO SERVICE, INC.
88-4th Avenue Brooklyn, N. Y.
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VERSATILE 10-TUBE 36-
WATT P.A. AMPLIFIER

(Continued from page 546)

of this tube was se¢t at 100 to care for long
mike transmission lines. Its output is con-
nected to a carefully engineered resistance-
enpacity coupler, with a 0.5-mey. potentiometer
volume control to supply the grid of the fol-
lowing tube. A tone countrol is shunted across
the movable arm of the volume control to the
chassis to prevent high frequency peaks from
overloading subsequent stawes. Also in this
position, suppression of the higher audio fre-
auencies at low volume does not cause the
“empty barrel” effect which is characteristic
of many sound systems.

Heretofore, it was considered impossible to
mix two erystal microphone circuits without
serious losses in signal strength., The solu-
tion of this problem brought about a new ar-
rangement in P.A. systems which is so simple
and lorical it seems impossible that it should
previously have escaped attention. A second
57 tube was employed in an identical circuit
to the first 57 for the other microphone. What
could be more logical? A ecircuit refinement.
wiving further elasticity in control, was the
use of a 1. mer. center-tapped volume cone
trol.  This provided the option of connecting
a radio or phono-pickup cireuit to the ampli-
fier without the phono circuit going through
the 57 tube. Thus the output of one micro-
phone may be faded out inte music from the
phono-pickup, while the other may be used for
announcements.

The problem of mixing the output of the
two 87 tubes was not so easy. Every type
of tube which could be used was carefully
analyzed from a theoretical viewpoint. The
solution lay in the well-known “*Wunderlich™
double-grid tube which presented every de-
sirable feature required for mixing the out-
put of the two 57 tubes. In the 'Wunder-
lich” 2% V. twin-grid tube, each grid has the
same radii with respect to the cathode and a
common plate. This tube not only served to
mix the two microphone circuits but secured
an amplification of 9 with the dJistortionless
characteristic of a triode.

Intermediate Stages

High fidelity, resistance-capacity couplm&'.
with a half-megohm master volume control in
the succeeding srid circuit gave complete con-
trol over the volume and gain of the ampli-
fier. At this point the voltage gain., or mu,
was only 900 or approximately 59 (b. above
the level of the microphone.

We needed plenty of good distortionless
amplification ahead of the power stage and
adequate handling capacity. Pentode tubes
with the harmonic distortion were rejected
without second thought.

Certain features about the 53 tube, which
is normally used for class B work. looked at-
tractive. In a test circuit, with its two grids
tied together for the input and its two plates
connected in parallel, gain curves were plotted
at different plute voltages, With 294 volts
on the plate and 6 volts rid bias. a maximum
mu of 25 was secured. The best results were
obtained with a high plate load impedance.

A special transformer had to be designed
to handle this signal and transfer it to the
¢rids of the push-pull-parallel 2B6 tubes. So
cfficiently was the design of this transformer
carried out that a wain of 4 was secured with-
out the loss of tone quality in the lowur re-
rister. Neutralization of the power silage
maintained the high frequency fidelity chur-
acteristic far beyond the range of ordinary
amplifiers.

Fig. 1
This chart shows clearly the performance character.
istics of the 34-watt crystal microphone amplifier.
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A master tone control was incorporated in
the plate circuit of the 53 to give complete
control after the individual circuits had been
adjusted to the correct balance.

The Output Stage

The power stage utilizes the new super
triode 2B6 power tubes in parallel-push-pull
with 350 volts on the plates. The siznal gain
with this arrangement is a mu of 6.5 (much
higher than any other power triode). The
power output is terrific. The 36 watts out-
put require an output transformer almost as
lurwe as the power transformer. It is de-
signed to handle transient peaks of 50 watts,
or 40 watts steady output. The ratio of
turns in this transformer was calculated by
taking the square root of 5000, which is the
net plate load impedance of the four tubes,
divided by each output impedance which was
desired. The first secondary winding was
tapped for 3, 6, %, and 15 ohm voice-coil eir-
cuits. The second winding was tapped for
250, 500, and 1000 ohm line circuits. The
wire in each section is capable of carrying
the entire output—hence the size of the
transformer had to be large to eccommodate
the ¢xtra heavy wire and insulation.

The Power Pack

The power-pack presented no particular dif-
ficulty: it had to be capable of handling &mout
200 watts and the output had to be absolutely
hum-free. The two 5Z3 tubes filled all the
requirements for rectification. Only the fila-
ment-type 5Z3 may be used. however, as the
voltage drop in certain makes of heater-type
6§43 is so low that the filter condensers are
endangered. A four choke, choke-input filter
circuit, with 1000 volt paper filter condensers
in the buffer positions, completely smoothed
out the 120 eycle ripple from the rectifier.

The push-pull input transformer picked up
a 60 cycle hum current from the magnetic
field of the power transformer and a novel
method was devised to cancel this transient
bickup.  One line of the A.C. power supply
proved to be 90 derrees out of phase with
this transient current. Connecting this side of
the A.C. line througzh a 50,000 ohm resistor
to one end of the transformer primary com-
pletely cancelled the hum which this trans.
former had picked up. The overall hum level
is lower than the finest A.C. operated home
radio sets.

The Speakers

A Dbleeder circuit of four 1000 ohm resist-
ors provided with taps, permits field supply
to four 1000 ohm speaker fields at 100 volts
each, It also aids materially in good regu-
lation of the plate supply, and 10 watts per
speaker field is secured The speakers should
be of the inductive *hum-bucking” type to
cancel the slight ripple of A.C. present in the
bleeder cireuit. Plug-in connections are pros
vided for instant connection of one to three
dvnamic speakers. The three line impedance
valyes of 250, 500, and 1000 ohms permit
the use of as high as 36 permanent magnet
dynamic speakers with one watt each, ¢r 72
magnetic speakers with 3% -watt each. The
magnetic speakers in this arrangement, with
the net impedance of the speakers matched
to the nearest output tap, would give each
about the sume volume as when used in an
uld-time  radio with push-pull 112A tubes.
Thiz would be sufficient for 3500 students in
a 72 room achool building.  With four 12>
in. dynamie speakers and suitable batfe mounta
inr tor directional effect, there should be no
difiiculty in bringing audible signals to 10,-
000 people ussembled in the open.

Fig. 2
Under-chassis arrangement and wiring.
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The Operation
Some interesting experiments which dra-

matically demonstrate the power of this am-
plifier may be made by connectin® a small
lenith of resistance wire across the low im-
pedance output of the amplifier. Slowly draw
a how over a violin string in front of the
microphone; it will burn the wire or heat it
close to the burning point. Let the micro-
phone hanz out of a window and pick up
traffic sounds two or three block away! Spar-
rows chirping fifty feet away from the micro-
phone can be heard clearly.

A 40-watt lamp bulb with 363 ohma (hat)
internal resistance desizned for 120 volt oper-
ation will burn brightly on either the 250
ohm line tap or the 500 ohm output tap with
a steady signal fed into the mike. It is in-
teresting tu cause the lizht to burn out. by
drawing a bow across a violin string close to
the microphone!

The opuration of the amplifier is cxtremely
simple. A ruby pilot light indicates when it
is turned on. The first two controls on the
left acdjust the volume of each input circuit.
The third control is the master volume ad-
justment. The power level meter in the center
makes the operator an approximation of the
volume output at any instant. thus permitting
manual compensation for various features pre-
sented hefore the microphone. The fourth
and fifth controls are the individual micro-
phone tone adjustments. while the last control
to the right is the master cantrol and switch
combined.

In addition to the crystal microphones, any
type microphone except the condenser variety,

which requires a polarizing voltage. may be
adapted to the input. Veloeity ribbon micro-
phones with guitable coupling transformers

verform excellently with a very desirable di-
rectional effect which is often necessary to
eliminate feedbaek. The maoving eoil micro-
vhones are satisfactory for wide ankle pickup
where feedback is not a factor.

For smaller installations than those requir-
ing 36 watts of power. a junior model of this
amplifier has been built, using only two 2Bé
tubes to xecure an output of 18 watts. The
overall zain of the smaller amplifier is about
5 db. greater than the 36 watt instrument.
All the other features are the same in the
junior model.

So far as is known this is the first unit
amplifier for dual microphone and phone in-
put which has been designed for euch bigh
pain without loss of quality. It is now avail-

able.

REPLACEMENT STATUS
OF THE NEW TUBES

{Continued from page 525)

fore be a triode. Furthermore. the last num-
ber does not allow for a heater in adidition to
three elements. These deductions together
with the first numeral, indicate the tuhe must
be a 2.5 V. filament triode. This is more in-
formation than can be deduced from the type
number of most other tubes numbered ac-
cording to the new system. but in all cases the
first number will supply the filament or heater
voltage, The advantare of the system is that
one faet about a tube will usually assist in
remembering other facts.

Another helpful factor in the situation is the
correspondence which exists between certain 2.5-
volt heater tubes and some of the 6.3-volt heater
tubes. These tubes--shown in pairs on the chart,
Tahle 1I—are identical except for heater voltage
and current.

(Note: Although descriptions of the new tubes
have appeared in Rapio-Crart as fast as the
tubes were announced. a summary of their out-
standing characteristics, which appeared in Oce
toher. 1034 issue is of special interest.  The title
is, “"How to Use the New Tubes.” The data
rchiduled to appear in the forthcoming issues is
more detailed.—Editor.)

With the aid of these two '‘memory short-
cuts”, and with the clear understanding that
new type tubes are not designed to replace earlier
iypes, it is hoped that the beginner in radio
will find helpful the articles which follow, on
tube substitutions.

1935

MODERN THEORY OF
ELECTRICITY

(Continued from page 524)

revolving at tncon-
arounil

interlocked and
in regular orhits

which are
ceivably #freat speeds

the positive nucleus. Thus it is apparent that
energy is associated with and locked up in
every atom. (Fiz 1)

The Proton. The nucleus may be thonght of
as u chare of positive electricity or 'proton”
concontrated at a point. at the center of the
atom, around which
in their orbits by it—revolve. (Fig. 1)

We know very much less ahout the positive
nucleus than we do about the electron. It may
consist of several positive units of charge—-or
positive electrons—locked together in some man-
ner by the help of the negative electrons, but
the nucleus as a whole must have a positive
charge to hold the atom together.

The Electron. It is believed that atoms are
made up of minute particles of negative elec-
tricity—termed “eleetrons”—and of a central
nucleus in which praetically the whole mass
of the atom resides.

The number of electrons in the universe ix
constant and unvarying, Electricity ean neither
be created or destroyed.

Eleetrons can be set in maotion and caused
to be maved from one location to another. thus
producing what are known as electrical phe-
nomena,

The “E. M. F.” But electricity or electrons-
can bhe neither made nor eradicated. It is
therefore evident that electricity can be neither
“produced” nor “generated” in spite of the fact

that the term ‘“‘gencration of clectricity® is
frequently used. When a statement is made
that “elvctricity is fenerated by a battery

"

or dynamo' what is reully meant is that the
battery or dynamo ix foreing some of this elee-
tricity. which is already in existence. to move.

It exerts an “electro-motive” force (ab-
breviated e.m.f) measured in volts, A battery
or dynamo does not gencrate electricity in the
wires connected to it any more than a pump.
which is impelling a stream of water in a pipe,
generates the water.

The dry battery and storage hattery are two
methals of excerting an electro-motive force, by
splitting up the substances used into atoms by

chemical scparation. This will be explained
later.

The dynamo ix another method of exerting an
e.m.f.. by cutting a <¢opper conductor with

magnetic lines of force: electricity and magnet-

ism are so closely associated that when one is |

present the other plays an important part. Our
next concern is atomic separation by chemical
process.

The existence of an electric current in any
circuit means that enerfy in some form is being
liberated at the generating source; and the cone
tinuance of thiz current necessitates the con-
tinupus  expenditure of energy. In the case
where the current is supplial by a dynamo driven
by a steam or Ras engine.
supply is the coal and the place where the energy
is being liberated is in the furnace. Coal con-
tains large supplies of energy, which it readily
liberates in the form of heat. and which, after
such transformations, may appear in a circuit
in the form of clectrical enerry. and is used for
lighting. running motors. energizing radio sets,
and can even be stored in batteries.

The coal becomes oxidized or burned up in
the process. and the quantity of enerpy that
c¢an be obtained is clearly limited by the amount
of coal consumed ar burned.

In most cells the fuel consists of zine and acid,

which are consumed. but which, instead of give [

ing out their energy in the form of heat. give
it out directly in the form of electric current.

A cell is in reality nothing more than a little
furnace in which zinc instead of coal is used
as a fuel, and in which the “burning™ is not
simple oxidation.

Primary cells consist of three essential con-
stituents for the production of em.f.. viz., a
positive plate, a newative plate. and an exciting
liqguid (termed the “electrolyte™).

According to the nature of the plates and the
liquid. a certain difference of potential  (or
»pal.””) i set up between the plates. When the
cell is on closed circuit, i.e., when the plates are
conneeted through an outside circnit. chemical
cnergy stored up in the cell is converted into
electrical enerwry.

the electrons—restrained |

the source of the |
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UP AND coming scrvice men know
ineflicient cquipmcnt means lost
time, inaccurate work and unsatisfac-
tory results. More and more, they are
turning to the Readrite No. 730 Tester
because it takes the gucss work out of
servicing and enables them to quickly
and accurately locate trouble spots.

The No. 730 Point-To-Point Tester is de-

signed especially for speedy and efficient

servicing. It is  extremely flexihle. Volt.

| age can easily be checked in any whe cir-
cuit.  Also measures resistance, capacity
and continuity. Tester socket terminals are
arranged according to RMA standards. It
is unnecessary to remove chassis from cabi-
net when localizing defects.

This tester includes two meters—one for
reading AC, the other for DC. These meters
are rugged, compact and accurate. Separate
meter ranges are made possible by connect-
ing to a single pair of jacks and using thc
selector switch. DC ranges are 15, 150.
300 and 600 volts. (1000 ohms per volt)
Milliamperes are 15 and 150. The AC
| voltmeter ranges are 10, 25, 150 and 750.
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At the dealer’s net price of $18.60
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EEHVI help

yourself fo

GREATER
PROFITS

There’s no doubt about it. I can help
ANY serviceman who is willing to invest
a lwtle time and study with the aim of
winning better jobs and greater profits.
And I can do it at a low price which will
amaze ou.

Sprayberey’s  Practical Mechanics  of
Radio Service will help you in a hundred
ways—just as it has helped countiess
others, many of whom found ordinary

courses too costly, too elementary or im-

practical for their needs. Certamly you
owe ir to yourself to investigate!

NEWS FLASH! jierat ne s
use of the CATHODE-RAY TUBE or OS-
CILLOGRAPH bave just been added to

the Sprayberry course—at mo increase in
cost to you, Don't miss them’

2548 University PL, N.W.

F.L. Sprayberry Wi s
Without obligation on my part, please
send details of your system. Also tell me

how I can get the new Sprayberry DATA
SHEETS (worth $3) at no additional cost.

Full Address .

SPRAYBERRY'S PRACTICAL
MECHAMNICS pific SERVICE |

““The reproduc=
tion had to be
faultless®®

“Wright-DeCoster Speakers have
proven even more successful this vear
in Hollywood at A Century of Prog-
ress, Their exceptional tone quality,
faithfulness of reproduction and
rugged dependability have made me
feel that Wright-DeCoster Speakers
are the hest possible. As our installa-
tion was in a large theatre in a Fair,
the reproduction necessarily had to
be faultless. Your Speakers fulfilled
every requirement.” (Signed) J. D.
Keener, A Century of Progress Inter-
national Exposition, Chicago, 1934,

Wright-DeCoster makes Reproduc-
ers for every purpose. Write for full
information regarding vour needs.

WRIGHT-DeCOSTER, Inc.
2251 University Avenue, St. Paul, Minn.

Export Dept. M. Simons & Son Ce.. 25 Warren St..
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The general action of any type of primary
cell may be briefly summarized as follows :

The negative plate, generally zine, dissolved
eradually in the electrolyte, liberating hydrogen.

The positive plate—copper, carbon, or platinum
—remains unaffected, and a film of hydrogen
®as accumulates over it. This collection of
hydrogen gas bubbles is called 'polarization.”
To prevent bolarization {(which inervases the
resistance of the cell, and sets up a counter
em.f.) a fourth substance is used—termed a
“depolarizer”—in the cell to absorb the hydrogen.
As we have seen before, however, the current
really consists of an electron flow from the
negative to the positive terminal. The conven-
tional way of considering the direction of the
flow of the electrie current is from the positive
to the negative terminal. Thus the negative
plate supplies the electrons, which flow from
it though the outside circuit to the positive
plate. and through the cell to the negative plate,
are set in motion by the chemical action of the
cell,

The e.m.f. or difference of potential (d.p.)
between the terminals on open-circuit depends
entircly on the substance used (the positive and
negative pilates, and electrolyte), and not on
the size of the cell.

A diluted solution of sulphuric acid in water
or a saturated solution of salammoniac gare
commonly used as electrolytes.

The resistance of the cell depends upon the
area of the plates immersed, their distance apart.
and the specific resistance of the liquid. The
larger the plates, and the closer they are to-
gether, the less is the internal resistance,

The advantage of a large cell is not in the
value of its e.m.f., but in its smaller resistance,
owing to the area of surface contact of the
plates; also, it contains more energy stored in
chemicals and lasts longer.

(This instructive article is published by cour-
tesy of R.T.G. NEwS).

THE EARLIEST LOUD-
SPEAKERS

(Continued from page 528)

as the baffle of our modern dynamic speakers).

Since the end of the seventeenth century,
mariners have used megaphones to transmit or-
ders, In 1670 units were built in England which
enabled the voice to be heard at several miles.
These horns were about 23 ft. long and about
2% ft. in diameter. Similar experiments took
place at the same time in France and it was
even estahlished that a relationship existed be-
tween the length of the horn and its carrying
distance. Even now mekaphones are generally
used by mariners to transmit orders against the
wind (Fig. 2). They are conical tubes the length
of which sometimes rcaches 3 ft. One end is
provided with a mouthpiece, while the other end
carries a short, large cone. The manner of
operation of such megaphone is quite compli-
cated.

The acowstical tube, in the shape of a eylin-
drical pipe in which sound waves keep a con-
stant energy. has also been well known for a
long time. Fig. B is a renroduction of an en-
graving which dates from the time of the “Di-
rectory.” It represents an amusing acoustical
experiment “The Voice of the Invisible Singer.”
A singer located on an upper floor of a house
sang into the mouthpiece of an acoustical pipe.
The sound was transmitted to an amplifying
box which scemed to be well designed and ap-
parently susbended entirely by wires with no
connecting pipes or other sound source. The
| listeners were naturally mystified as to where
the sounds originated.

The hornless loudspeaker is much older than
any of the primitive Joudspeakers made of an
ordinary telephone recciver and a conical horn.
As a matter of fact Elisha Gray built, in 1879,
the first hornless speaker which is shown in
Fig. 3. The diaphragm was made of soft iron
and emitted sounds when it was vibrating under
the influence of the electro-magnets shown in
the illustration.

It is highly probable that to these examples
can be added a large number of others just as
novel and perhaps of far greater antiquity, No
boast that the ficld is exhausted is intended.
While the word, “loudspeaker” (reproducer) is
of comparatively recent origin, it is certain the
device itself is not.
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ORSMA MEMBERS'
FORUM-

(Continued from page 547)
the same in the whole circuit (a series cireuit),

may be found from the formula I—=—, where

cither of the respective measurements of voltage

20
and resistance may be substituted as 1= or
133.33
30
I=—, the result being .15-amperes in either
200
care,

To determine the factors of voltage and resist-
ance with an ammeter, set up a circuit as in
Fig. 1B. Take a reading of the current pass-
ing through “x* by putting the ammeter in
series with it, and record the reading. Take
a reading through “k” and record it. Sub-
stitute in a similar manner in the formula

Ik times Rk

Rx = . where Ik is the amperes
Ix
through “k,” Ix the amperes through *'x” and
Rk the known resistance. The voltage may be
found by substituting in the formula E=R x I,
using either set of facturs as before.
ARNOLD WoLP

The applicationa of Ohm’'s law to radio prob-
lems are numerous. However, since many Serv-
ice Men do not fully realize just how this law
can be applied, we feel that the above informa-
tion will be of use to many ORSMA members.

TESTING A.F. AMPLIFIERS

RaADIO-CRAFT, OrRSMA Dept.:

For testing the A.F. stages of a radio set by
the stage-by-stage method, I use a test lead with
a series condenser of 500 mmf. connected to one
side of the 110-V. A.C. line.

In using this method, connect the other end
to the grid of the power tube, with the receiver
turned on, If you hear a buzz from the apeaker,
that part of the amplifier is O.K. Next connect
it to the piate of the first A.F. tube, then to
the grid of this tube. Then connect it to the
plate of the detector tube. As you move the
test lead from one point to another and you
hear a buzz at each point you know that part
of the amplifier is working.

This will give a general idea of the condition
of the A.F. stafes of a set. The method of
connecting the device is shown in Fig. 2.

Russen E. JamEes

A SOLDERING IRON KINK

RaDp10-CRAFT, OrRsMA Dept,:

In our shop, we use a method of keeping
soldering iruns tinned, which may be of inter-
est to members of the ORSMA.

The tip of the iron is bent almost 90 degrees
so that when it is laid down flat in the holder,
the bent end extends down into a well of solder
in the holder. The electric iron is always nicely
tinned in this way,

The well is nothing more than a piece of iron
about % to 1 in. in diameter in which a 3-in.
hole is drilled almost through, This iron dise is
then cemented on a piece of asbestos with
asbestos cement, as shown in Fig. 3.

At intervals of about 2 hours we drop a small
piece of rosin into the well, which makes solder-
ing easier and helps to keep the iron tinned.

R. D. Bexcey

SERVICE MEN'S UNION

RaA1m0-CRAFT, OrsMA Dept,:

1 live in Hamilton, Ont., Canada, and carry
on a radio service business of my own. Things
have been very tough in this town in the line
of radio service, especially regarding “price cut-
ting” by a lot of local companies and stores,

I think it is high time a local “Union” was
formed to put things back to normal.

For example a local store {not to mention the
name) recently laid off their two very com-
petent Service Men, who incidently were work-
ing for $10.00 and $12.00 a week, and adver.
tised for a Service Man. Their proposition
offered the Service Man 30c per call for local
Jjobs and 80c for out-of-town calls. Now, when
you figure it out at 7c¢ & street-car ride (for
you had to supply your own transportation to
and from the call) you made the large sum of
16¢c per call. A nice way to make money fast?



www.americanradiohistory.com

RADIO-CRAFT MARCH,

for

That is why 1 am taking this opportunity of
writing to you, I have been in business ap-
proximately 4 years, I used to be in partner-
ship with another local man but busincss was
so bad and johs had toe be done for next te
nothing so we had to give it up. 1 would like
to join the ORSMA,

D. W. CuiNe

This letter from Mr. Cline is only one of
numerous messages on the same subject from
all parts of the United States and Canada. The
service business is sadly in need of organization.
But this organization must be in the form of
local organizations banded together into a na-
tional organization in order to improve Dbresent
conditions.

The ORSMA offers the nation-wide organ-
ization, but our hands are tied, unless the
individual members in local towns and com-
munities group together and form local organ-
izations, much in the way that labor unions are
organized. If the members in any city or town
will get together, we will do everything pos-
sible to help the cause along, Let's cooperate.
fellows—for the good of every member.

HOW TO READ RADIO
DIAGRAMS

{(Continued from page 328)

represented in the zig-zag symbol of a resistor
and once memorized is never forgotten.

(17) Where the resistance value in the ecir-
cuit is to be varied we have recourse to an
arrow-head to indicate the moving contact arm.

(18) If it is desired to maintain the fixed
value of the resistor in one portion of the circuit,
while tapping off along the length of the resistor,
a third lead is required from the unit in order
to provide this '‘potentiometer” connection,

(19) Wires that cross but do not connect are
so indicated by a definite jump. A connection
can never be mistaken for a jump if. as shown.
a dot is used to represent the juncture.

(20) The rectifying properties of various
metallic crystals is usually effected by means of
a contact wire or “catwhisker” that lightly rests
upon the surface of the crystal. In symbolic
form the catwhisker and crystal are represented
by respectively an arrow-head resting on a
block; the crystal is mounted on a slab. For
connecting more than two leads a more exten-
sive plug-in device must be provided than is
represented in illustration 15. Thus, in illus-
tration 20 is shown, for example, a 4-prong
pblug and its socket. The solid metal prongs of
the plug are represented in the symbol by dots;
and the matching portions of the socket. by
circles.

(21} Imagine trying to draw the switch
illustrated under ‘‘physical,” every time you
wanted to represent an off-on switch! How
much more simple it is to draw an X within a
circle as shown under *symbol.”

(22) Unfortunately, the single-pole. single-
throw symlol represented in illustration 21 can-
not be carried out for a multi-throw or multi-
contact switch; hence the symbol, showing an
arrow for the switch arm, and the number of
dots necessary to represent the contact points
or number of “throws.”

(23) Where several circuits are to be
switched at one time a switch blade must be
provided for each circuit: in the symbol, a knife
switch is represented, connecting two circuits
into either of two additional circuits.

(24) To prevent the accidental burn-out of
valuable apparatus it is customary to wprovide
a fuse consisting of a strip of metal that will
melt before the current reaches dangerous pro-
portions. Both the screw (A) and plug-in (B)
types are represented by the same symbol

(25) The negative and positive terminals of
a cell are represented by, respectively, a short.
flat and long. thin line—two or more such groups
represent batteries.

(26} The magnetic type of phonograph pick-
up consists of an iron armature in relation to
a coil, the armature being directly connceted to
the needle. This relationship is indicated in
the symbuol, the armature and needle being re-
presented by an arrow.

(27) Reproducers are generally referred to
as being either magnetic or dynamie. The
magnetic type uses a diaphragm that vibrates
in the field of a permancent-magnet system;

1935

this is often horse-shoe shaped as shown in the
symbol. The dynamic type utilizes as a moving
element a coil of wire fastened to a parchment
cone; the magnetic field required for this type
of reproducer or '‘speaker’’ usually is obtained
from a field coil connecting to a source of direct
current. This rclationship of field and voice-
coil windings on a common core will now be
clearly understood from the symbol. |

(28) The microphones in use today are of
widely different tybes, but the carbon microphone
is in quite general use. Consisting of a dia-
phragm on which is mounted a carbon button.
the relationship is represented in this symbol
as an arrow-head in contact with a block
mounted on a thin line (the diaphragm) : where
two buttons are provided for contact to either
side of the diaphragm the ''double-button”
symbol is used.

Representative Types of Tubes

To discourse on the complete line of tubes
would only weary the reader. Suffice it to say
that '‘tube manuals” are available for a few
cents  from every tube manufacturer. These
manuals contain not only complete technical
charaeteristic data concerning the entire tube
line, but also in most instances considerable
clementary information to assist the beginner
in grasping the more essential elements of tube
construction and use,

The types listed under ‘‘respective types of
tubes” are merely shown as outstanding ex-
amples in the gamut of tube types.

A MAN-BACK PUBLIC
ADDRESS SYSTEM

(Conlinued from page 543)

siderable research was necessary in order to
produce a suitable amount of volume in a
compact unit light enough to be carried for a
considerable length of time, At the same time
it was necessary to consider the life of bat-
teries from an economy point of view. As a
result this outfit uses class B amplification,
employing the aircell type tubes. Inasmuch
as the ''B” battery voltage is fairly steady,
class B amplification produces unusually good
quality reaponse. A special arrangement is
provided to eliminate microphone feedback.
The novel circuit arrangement is shown in
Fig. 2. The input transformer couples a mi-
crophone and transformer pickup to the type
32 high gain tube. This tube is resistance-
capacity coupled to the class A driver tube (a
type 49) for use as a fixed bias to drive to
full capacity two type 19 amplifying tubes.
This hookup results in the very sufficient
power output of about 4 W, produced by only
135 plate volts. Also the use of but 4 tubes
results in good ''A’" battery economy (two |
No. 6 dry cells). The "B" batteries used are
of the portable type universally obtained. The
loudspeaker is of special design combining a
high ocutput with light weight. These man-
back P.A. units have been tried in and about
New York with considerable success. Passers-
by are attracted by music coming from the
sidewalk beside them and a sudden announce-
ment adds to the novelty of the arrangement.
The fact that the public can both hear and sce
(on the sign) the name of the establishment
adds immediately to the advertising value, The
alert Service Man will appreciate the pos-
sibilities for renting these man carried broade.
cast sets. perhaps to supplement an already
succesafully established public address busi-
ness, The entire system weighs only 32 lbs.
and since this is evenly divided up between the

front and rear units it is possible to carry
it for long periods without fatirue.

Compared tec the old army packs, weighing
from 50 to 60 lbs,, it shouldn't be too tiring:
especially when the carrier can get consider-
ably more amusement from using it than the
soldier gets from carrying his bed and board
on a day's trek! Seriously, the “P.A., sand-
wich man” does not present the pathetic
figure of his less animated predecessor, and
it would seem that the system should pay
well. An imaginative editor suggests incor-
porating a radio set in the device. and tuning
the set to a local station transmitting a pro-
gram suitable as “patter” for a emall army of
sandwich men, who would travel during in-
termissions to the next location, using their
own ‘“spiel” only in transit.
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GET THIS BOOK

AND

INCREASE YOUR
PROFITS

YOURS
FOR

RADIO SERVICE MEN! This book

will increase your profits, because in
it you will find all of the latest technical
information that is necessary for your job
. .. how to recognize tube and set troubles
. .. and most imporiant, how to solve these
problems to get fine, sure performance!
The book contains 104 pages . . . and is
crammed with useful information, Com-
plete data on all tubes, including types 15,
18, 255, 25Ys, 2z2, 46B1, and 182B, and
complete descriptions of over 90 types of
tubes.
This is Sylvania’s latest service help . . .
and it's yours for 10c! Take the guess
out of tube application! You can if you
send for this handy pocket manual.

YOURS! for 10c in STAMPS

HYGRADE SYLVANIA CORPORATION

Makers of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONIC PRODUCTS
© L, 5. Corp., 1933

Factories
§T. MARY'S, PA.
EMPORIUM, PA,
SALEM, MASS.
CLIFTON, N. ).

THE SET-TESTED RADIO TUBE

10c- TECHNICAL MANUAL-10c

Hygrade Sylvania Corporation,

Emporium, Pennsylvania. (B-20)

Please send me the new Sylvania Technical Manual.
1 cnrlose 10 centd in <tamps.

NAMO vt

Address ...

L E XL J— tommeeam
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HOW TO BUILD, TEST
AND REPAIR
RADIO
SETS

Raio boétruetion
Library

Encluding Televislon. .Short-Wave Recelvers and Auto

Radios. 3 Volumes, 5Vax8.—1177 pages. 561 lllustrations
This practical Library in CTICAL RADTO—
The  tubddmental  prine s of  radi presented in an
und rtatdable  manher, Hustrated  with workimg dia-
FRACTICAL RADID CONSTRUCTION  AND
AN—=Methds  of  lwesling lionble  and  receplion

t~ und making workmanlike repai PHacUsses mod-
Short-Wase Recelvers aml instal n_of hile

us fully.  RADIO RECEIVING TURES inelnles

utilerlying 1he oherdlion of all vacunm tybes and their
Use i reception, remote contrel and DPrecislon meusure-
nents.

1ieIns you to understand mwlern type receiving sefs—
full of constructlon data and practicsl kinks for the ex-

berinienter, 10 Days® Free Examinatiors
Easy Terms
BN McGRAW-HILL S
FREE EXAMINATION COUPON

e ——————
|

McGRAW-HILL BOOK COMPANY, INC.
330 W, 42nd St., New York.

Gentleren :—Sem | RADIO  CONSTRI'I-

TION

.
me the l
LIBRARY, il charges prepuld, tur 10 days’ [
'ree Examination. Il sati<tactory 1 will send $1.30

in 10 days, und $2.00 & month until $7.50 hss been |
pald. 18 not wanted | will return the buoks posthakd. l

Nume  Address
Clty aml Stave .

Position ...

|
|
|
l Name ...
|
!
|
|

Name of Company R(-3-35
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~BUILD, YOUR OWN—

hort Wave Receiver

-
5 Meter Transceiver

AS FEATURED (N JANUARY RADID-CRAFT
1CA «an supply you with Just what you
want threuch your Johber or favorite mail
vrder hore at a discount of 0% from
the 131 priees shown, \When you buy 117\
Kits or pans, you me a~sured of quality
and dependable perfarmanve.

ICAS METER
TRANSCEIVER

A quality transceiver
in 3 models; 2 volt,
6 volt or A.C. model.

So easy to build!
Made completely of
["A parts. (" £ cOmM-
lete  with  Iostructions,

disgrams, ete, List priees

trespeetively)

$19.50, $19.25,3.9.75

[_ICA SHORT WAVE RECEIVERS

.-.‘.

T

A whole line to thoose from: 1 aml 2 tube battery
sots, anit 3.1 and 5 tube AL Electrie models. Here
are the workl's easiest Kirs to build. Each comes
cumplerc with poim -1 nt diggrams,  Licensed
utder BUN amd) M palents.  List prices
$9.95 and up. Write lor fuets befere you build!

BIG NEW 1935 CATALOG

Kent on receipt of 10¢ coln or stamps 1o cover cost of
handling and nailise. Lists hundreds of parts, kits
il wecessories, Supply limited so send now to avoid
disappointment.

INSULINE CORP. of AMERICA
23-25Park Place, Dept. C-35, New York,N. Y.

RADIO-CRAFT

A "DISTANCE-GETTER"
—FOR A §1

(Continwed from page 522)

tinfoil on top of that, with a 1-in. tab project-
ing from one end. Then another piece of paper,

and the second tinfoil “plate” with the tap
projecting 1 in. from the opposite gide, That's
the condenser! A picce of cigar-hox wood a

trifle larger than the paper is tacked by the
corners (don’t get the tacks near the foil) over
the pile, Leave that for a while and build up
the phone bypass condenser (he same way, using
two righte and two left-hand "'piates™ allernat-
ing.

Now we tackle the grid-leak, which is simply
a high resistance path past the condenser. A
piece of cigar-box wood 1%-ins. long by 14.in,
wide is hlackened on top with a soft pencil and
then fastened lightly to the base with two brass.

headed  tacks or serews 1 in. apart. Don’t
tighten or drive down until connections are
made—Ilater,

A Novelty in Tube Sockets

The tube socket consists of 4 holes halfway
threngh the base as indicated (Fig. 2B} the
2 rear ones being slightly larzer than the others
(Y- and 1/16-in. will do). Contaet is made to
the tube prongs by means of 4 ordinary wire
paper clips, bent so that the smaller part makes
a spring contact with the prongs. Three of
these clips are fastencd to the base with washers
and serews (or nails for that matter), but not
driven all the way in. The fourth elip. bent as
shown, is lightly secured by the washer and
serew to be used as the "A—" terminal. And
50 we have the socket,—and a real good one, too!

And Here We Have the Tuning
Condenser

The variahle condenser, if carefully made, will
iune easily and well. Cut a piece of tin. copper,
brass or aluminum 21,x4'; ins. Take time to
smooth it gut flat, with sharp cdgzes filed or
sanded off. Punch a hole in the center of one
end. Shellac that portion of the base and one
side of the plate. When the shellac is thick
press down firmly in the place indicated.  Slip
& washer over a screw, twist the end of a 2 ft.
length of wire under the washer and screw tight.
Cut another plate from the same material
23 x4, ins., (not counting the half-inch square
tab at one end). Smooth and flatten as before.
Punch a hole in center of tab and screw a cork
on, with the end of a niece of flexible wire (old
lamp cord, or any wire not stiff) 12 ins. long
under the washer. Soak a piece of cellophane
3x5 ins. in water for a few minutes: then place
. it on the Jower plate, leaving an even margin
around  the edges. Fress down  tightly and
shellac the edres to the wamlen base. Guides
are fastened to the bage. They are simply strips
of tin fastened with thumb tacks, and serve
only to keep the movable plate an the right
track. A piece of cigar-box wood, 1.x1 ins.,
is screwed icith two screws in the position
shown. Tichtening or loosening the screws
serves to produce just the right tension on the
movable plate.

Winding the Coil

Now we tackle the three-circuit tuning ecoil,
and again it ix ensy if we take it one step at
a time. Get a cardboard tube 21, ins. in diam-
eter {baking powder. coffee, salt carton) and
cut with a razor blade toe 4 ins. in height. Be-
gin Y-in. from one end and wind on 30 turns
of No, 2R insulated wire (cotton, silk or enamel),
Bring the ends down through pinholes in the
tube.  Put little tickets on each lead indicating
which is which, sa that when the coil is mounted
vou will have no difficulty with wrong con-
nections. Next leave a wap of 'i-in, and wind
on 60 more turns. Dun’t break the wire here,
hut leave a 3/16-in. gap and cantinue for 30
more turns. Bring the ends down inside the
tube to the same end as the primary ecoil and
mark for identification. Punch hales in op-
pogsite sides of the tube in the center of the
3/16+in. gap te admit a piece of stiff wire used
as a shaft for the ““tickler” or feed-back coil
" This coil is wound on a 2 in. tube 1} ins.
| high. (Cut a l.in, piece out of a xeetion of the
214 in. tube, averlap 4 -in. and glue or tie in
place. or use a 2-in. tube if available.) Wind
20 turns on each side of the eenter. leaving
1z-in. zap for the stiff wire shaft. If flexible
“cord” is handy, attach 1 ft. pieces to each
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end of coil. Otherwise just leave ends that
long, Now straighten out a B-in. piece of stiff
wire (& package handle wire is fine) and push
it thruugh the hole in the outside coil. Now
a washer; punch through both sides of the
tickler at the center gap, another washer, and
the hack side of coil. projecting 1% -in. Sealing
wax on the shaft and inner surface af the
tickler will secure both very nicely. Shellac
all coils (althungh not really essential).

Now mount the coil in any way you like, so
long as it is upright. with the tickler near the
top.  Bring the 4 leads out at different parts
of the bottom of the tube to eliminate any pus-
sibility of short circuits. The tickler leads come
out at the top.

The shield in front of the eoil is a square
piece of any metal available, with bent-over feet
at the hottom and a hole punched to pass the
tickler shaft. At this point you ean make the
first complete connection. Bring the top end
«af the antenna {I.1) to one foot of the
shield, scrape off the insulation and seeure under
foot, bringing the end back to post Gt
(¥round). The shield should be ¥%-in. from the
side of the coil. Drive a cark on the wire shaft,
pushing it far enough to spring the shield to-
ward the coil rlightly. This provides friction,
necessary to make the tickler stay where you
turn it,

coil

Connecting It Up

One other item and we are ready to wire the
set, Wind 36 ft. of No. 36 insulated wire on a
thread =pool, securing the ends in slits cut in
spool end, and leaving 6 ins. free at each end.
This is the filament resistor, to reduce the 3 V.
dry battery to 2 V. for the 30 tube filament.
A long screw or nail holds the spool upright on
the base just to the right of the tube socket.
See Fig. 2¢.

Now for the wiring. Tf you have left the
proper lengths as instructed it will be easy, aud
no solder need be used if you don't have it.
Run the bottom lead of L1 to post A" (aerial).
The bottom lead of 1.2 (grid coil) goes to one
tab of the grid condenser and one end of grid-
leak. alongz with ane lend from the variable
condenser. Roll the foil around the wires and
press them tightly together. The top of L2 goes
to poet A4, where the other variable con-
denser lead joins it. (All ""posts™ are just plain
wond serews with washers.) One lead from the
tickler (L3) goes to once bhone post and to one
tab of the bypass condenser. The other e¢nd of
L3 goes to the tube plate clip. One end of the
spool wire connects to “A+." Run a wire from
the “"B—"" post to the other end of the bypass
condenser and then to "A—" (which holds one
socket elip.) The gmrid clip of the tuhe socket
woex to the £rid condenser and grid-leak. The
remaining end of the spool wire goes to the
remaining clip, “A4.," of the socket. The last
wire connects post “B+" to the remaining
phone post,

How to Operate It

Connect two dry cells in series (that is, with
the 4™ or center post connected with a wire
to the "—' or side post of the second cell) to
posts marked A4 and "A—" (the center
connection of a dry eell is positive). Conneet
the phone and 45 V. "I hattery to their respec-
tive screw posts and plug in the tuhe. Now all
you have to do is turn the tickler slawly and
move the condenser at the same time. There is
a slight click when tickler coil roes inte “oscile
lation.”  This is the most sensitive setting. A
little practice will onable you to tune ea
Use a pencil eraser to erase part of the wrid-
leak, a little at a time, until the tickler works
smoothly and programs are loudest. And there
you are! Good luck!

Fig. 2
Showing shape and dimensions of fixed condenser
plates at A, unique socket at B, and tube filament
resistor at C.

PAPER.
CLIps

FIXED CONDENSER
PLATE

o
RESISTCR

SOCKET
-B-
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* » supmlied with matching
Tansfobtnets  tor M0 or 500 ehm

tran~inisston lines. and
$15-00

4y L shiehted cuble.
Dealers Price
= ORDER DIRECT OR FROM YOUR JOBBER
24 West 22nd $§t.

New York, N Y,

O
MODEL

i ruE
LABORATORIE

KenRad

Radio Tubes

DEPENDABLE LONG LIFE

Ken-Rad Radio Tubes are made
to give clear, dependable recep-
tion. They satisfy customers and
build good will for dealers. Write
for full information.

THE KEN-RAD CORP., Inc.,Owensboro, Ky.
Division of The Ken-Rad Tube and Lamp Corp.
Also Mfys. of Ken-Rad Incandescent Electric Lamps

WHEN CHOOSING
A RADIO SCHOOL

RCA In-titutes, with its repn
tation established by 20 years
service, I8 wu institutlon recog-
blzed att honertant factor
in the radie industrey.

Whether eler ary radlo brin-
ciple [ vanced  sabiects,
aoltnd apdieations of  practical
talin enine R oat]
T is pepared to xive
v incruerion you need

SCHOOLS NEW YORK AND CHICAGO

fth medern stamdard ediipment

you

RESIDENT
EXTENSION COURSES FOR HOME STUDY

o wblidation” nlan
on Reduest.

uwler comvenient
Li-trated Catalog
Dept.

R.C. A. INSTITUTES, Inc. [}

75 Varick St., New York—1154 Merchandise Mart, Chicago

AGENTS WANTED!
MOTION PICTURE SOUND

Most fascinating field awaita live Radio Serv-
ice Men—quiclk. sure profity
ASK FOR FREE CATALQOGS
S.0.8. CORPORATION

1600 Broadway New York, N. Y.
Cable Address: “*Sosound’’ New York

1938

| A PRE-AMPLIFIER FOR THE
! S.-W. RECEIVER

(Continued from page 543)
3. Rejection of image or repeat spots
superheterodyne sets).
4. Considerable increase in selectivity.
5. Reduction of noise-to-signal ratio.

{in

Regeneration Used

This particular wunit comprises two tuned
starges. Now with the same number of =tayes, if
we could increase its cffectiveness to the extent
of auother one or two stages, making the aver-
all pre-selector an eduivalent of three or four
stares, then we will have literally raised our
receiver far above its class. This ean be accom-
plished by the proper use of regeneration.

The nnit utilizes two tuned stawes of high
gain type 38 tubes. the first stage being electron
coupled regencrative. Eleetron coupling  lends
wreatly to stability in operation. The rewen-
eration control is, of course, variable to obtain
maximum gain.

This control, if advanced past the point of
maximum reweneration, will altow the first stuwe
to oseillate; it is used at the point just before
oscillation  oecurs, never in the oxcillatory
position. The gain is very high at the point of
maximum regeneration, but falls off after oscil-
lation sets in.

The tuning unit is the popular itluminated air-
plane type dial with black backkround and
white graduations and pointer. The escutcheon is
oxidized silver. The reweneration eontrol is the
lower left-hand knob. The eenter control i= the
change-over switch. On the right is the double-
pole, double-throw, on-off switeh. Thix latter
switch in the off position throws the aertal from
the pre-selector to the receiver proper. The unit
contains its own filament supply and it is only
necessury to tup the the bositive plate supply
from the receiver with which it s used for
operation. The "B plus” may be obtained from
any point at the filtered side of the plate supply.
‘The nerative connection can be obtained from
the chassis or ground terminal on the receiver.
Any “B” voltare between 150 and 300 volts may
be used. Of course, a separate plate supply may
be used but it is not necessary.

The unit is contained in a heavy rauge steel
black-crackle finished enbinet 71,x434x10 inches.
It covers all wavelenyths with ample overlap
from 14 to 200 meters with three sets of built-in
coils, thus doinyg away with the undesirable
*plug-in” method. The olvious convenience of
this switching system brings itself to the foure
when ane s DX-ing over a wide range of fre-
quences.

A view of the pre-amplifier, showing arrangement
cof the few parts and their relation to each other.

Please Svy Tiut You Sww It in Rap10-CRAFT
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A SIMPLE,
INEXPENSIVE WAY TO
BRING MOST ANALYZERS

WESTUN Model 666 Type 1\
SOCKET SELECTOR SET

There’s no need for you to he handi-
capped with an analyzer incapable of
analyzing all of today’s radio receivers.
A small expenditure will bring it out
of the obsolcte class.

Weston makes it possible through
the improved Weston Socket Selector
Set which is readily adapted to any
and all analyzers. Simply attach the
Socket Selector Unit to the analyzer
«..and by use of the colored adapter
combinations vou are set for all pres-
ent duy 4- 5- 6- and 7-prong tube re-
ceivers.

I’'s a simple, inexpensive way for
you to hrowden the scope of your
present analyzer. Although, nothing
you can do with an old analyzer can
ever give you the dependahility and
profit-producing service that the new
Weston models illnstrated can give. A
bulletin describes all. Send for copy
«.Weston Electrical lnstrument Corp.,
599 Frelinghuysen Ave., Newark, N. J.

Model 665
SELECTIIE AdaLyZiR

Model 698
SELECTIVE SET SR ICLR

a modern W oeston
st servicer at ex-
tremely low cost.
The outstanding val-
ue in test equipmcent,

— available with ro-
tary switih for seloe-
tion of ranges — or,
with pin jacks, in a

ESTON ¥

adio [ustruments

-

Westasy ErpctriCaL INsTRUMENT CORPORATION

399 Frelinghuy«en Avenue, Newark, N. J.
Send bulletin on Weston Hadio Instruments.

Name

Address

City and State -
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Train Nowfor Ne

Get Into a Line
Where There’s
Action—Every Day—
And a Payday Every

Week—You Be the Boss!

Analyzer &
Resistance
Tester—
Latest
Design—

Right now while hundreds are look- Y_OURS

ing for work Whl;ra ll’;era isn‘t any, Without

the radio service fleld can use

trained men. WItit the prober Extra Cost
tratning and the necessary eduip-

ment. You can enter this field

and make a comfortable living.

We inchude with our course this modern set analyzer

extra charge.
piece of cqulpmenl has proved te he a valuable help to
our members. After a brict period of training. syou can
take the set analyzer out on service ralls and really comn-

and troubie shooter without any This

pete with **old timers.”  We show you How ta wire short-
wave recelvers—analyze and repale all types of radio
sets—arl many other profitable johs can be yours. Teach-
ing ¥ou this interesting work s our business and we have
provided ourselves with every facility to help you learn
guickly et thoroughly, 1f you possess average lIntelll-
gence and the deslre te make real progress on your own
merlts, you will be Interested.

ACT NOW —MAIL COUPON

Start this very minute! Send for full details of our plan and
free booklet that explains how easliy you can now cash inon
radio dquickly, Don't put 1t oft! Write today. SEND NOW!

| RADIO TRAINING ASSN. of AMERICA I
Dept. RC-53, 4513 Ravenswood Ave.. Chicago. Ill.

I C(lentlemen: Send me detalls of your Enrellment Plan

| and Information on lew Co learn to make real woney |
| in radio quick.

Name

|
I
Advlress I
|
|

S. A REAL QUALITY
* *

mpl1fler

THAT'S A KNOCKOUT
Rudio-Craft

As Featnred in February

This teruarkable kioh fdelity
Class A" Prime P.A. Ampli-
fier employs tulies exceptionally
Iuw in cost. and vet it deliver: an uul.émt of 30 watts.
The Marle Amplifier contsins 8o 1uny of the finer characteristics u-u-l'!{
found onl3 in most expensive eauipment. It features slepless tone eantrol,
#rerare Aum.free filtees. Wigh safely factor. full-ranps yolums control ond
scparale reire-roil outlet, R
T he frequency range at | he rated maximum power output. with » harmanio
content not exceeding 7% and » power varistion not exceeding 4 db. 2=,
is nhomt 50 to 12,000 cvcles.
The circuit of this highly efhcient Marlo Ampllfier has been eloped Ig
proficient sound engineera—it is deaigned to nperate on 105-120 volts A.C,
giring perfect perf under a dlvi {1n chas ia of rugg:
Ruto-bods secl—tinished in a Deautiful black crackle ersatul-like efiect.
Tubes used in the circuit are; 1.57: 1-56: 1-8A8; §-45: and 1-523.

AMPLIFIER—tompletely assembled, $22.5° NET

vired and festsde leas subes.

Spealsr squipment available at lowest poasible prices. Complete details semt
immadialely on requedd.
MARLO PRODUCTS CO. 16 Hudson St New York N. Y,

WET AND DRY ELECTROLYTIC
PAPER AMD MICA COMDEMSERS

RADIO-CRAFT

RADIO MONTH IN
REVIEW

(Continued from page 519)

means a complete thought in a conventional
language thereby making it possible to state a
150-word English announcement in eight words
of the *“‘radio” language.

This new tongue has been sponscred by radio
station WBNX in New York and, since its
inauguration last month, has created consider-
able comment among radio listeners who heard it.

A study of the language is unnecessary it was
explained by officials of the station., as code
dictionaries will be supplied to listeners. Less
time is encountered in using these dictionaries
than using any standard lexography and they
can be eliminated after one familiarizes himself
with the symbols.

A number of amusing inquiries were received
from listeners who heard the first broadcasts
and were unaware of the tests being made. One
of the inquiries made by telephone after several
minutes of the radio language during which
loudspeakers  emitted such sounds as SODO,
SOFA SOSO came from a man in Newark who
asked crisply., *‘So what?”

Among the numerous messages transmitted
was RE SIDOSI, which it was explained meant
"“Station WBNX in New York sends its gZreet-
ings for a joyous Christmas and a Happy New
Year replete with happiness and prosperity to
all.,” My what a saving of words!

FAMOUS |-TUBE
CIRCUITS

(Continuwed from page 528)

sheet,” the hecessary “'B” battery exists in the
circuit and is found hiding as part of the “A'"
supply. Correct balance between control-grid
and plate voltages is obtained by adjustment of
potentiometer R2. Do not exceed the rated fila-
mient voltage of the tube.

OSCILLODYNE. While this circuit is not an
old-timer, being less than two years old, it de-
serves to be classed among ‘“Famous Cireuits.”
It is a regenerative circuit, unique in that the
feedback is very much greater than that required
to produce oscillation. Fecdback is too great
to allow the electrons on the rgrid to leak off
sufficiently fast to maintain a constant grid
potential. The varying grid potential produces
a corresponding variation in the plate current.
with high amplification. Grid-leak, condenser
and tickler coil values are of extreme importance
in getting this result.

As will be noted in the schematic diagram. the
tickler coil contains as many as. or niore turns
than the grid coil. The grid condenser is very
small (only 50 or 100 mmf.) and a 3 meg. grid
leak is used. These values permit variations in
the grid potential, instead of the constant
potential usually found.

The Oscillodyne—a circuit of the super-regenerative

for MARCH, 1935

"OPERATING NOTES"
READER'S COMMENT

Editor, RADIO-CRAFT:

I note the publication of some of my service
notes in the Operating Notes department of the
last two issues of Rapro-Crarr, for which I
thank you very much. 1 have also noted several
errors to which I am ecalling your attention, in
this letter,

On page 373 of the December issue the note
under the heading *Philco-Early 90 and 20" I
note the name of C. S. Britton, instead of my
own,

On page 352 of the December issue the illus-
tration of hookups given as Fig. 6 are all in
conneetion with my notes, hookup B, being the
bias hookup of a Lyric model S-8, and hookup
C being that of an old-type 8-tube Lyric having
a 250 power tube. The notes in connection with
the B and C hookups mentioned above have not
been printed.

On page 447 of the January, 1935 issue, my
note under the heading “Vietor R-32" has no
name below it.

I presume that most of these errors are print-
er's and that you have the correct ‘‘dope” on
file, in case you haven't however 'I am writing
you these corrections. If you will look up my
original manuscript you will find that I am
correct, for I have checked over my service
notes, from which the manuscript was written.
I note that at the top of the page of Operating
Notes you state that upon publication the notes
will be paid for at regular space rates. and for
this reason I am sending you these corrections,

Hoping that you will accept these small cor-
rections in the spirit in which they are meant,
and that you may gee fit to publish other of
my notes in the future, I remain

Robert C, Hannum,
512 Hannibal Street,
Fulton, N, Y.

We deeply rerret the peculiar circumstance
that caused the error which Mr. Hannum has
brought to our attention, Some of the ‘Notes™
in question were '‘over run” from a preceding
issue, and in “pulling proofs” of this over run
the items became shuffled in such way as to
result in erroneous credits.

"1-TUBE SUPERHET”

We regret that the 1-tube suberheterodyne
receiver article announced for publication in
this issue of RADIO-CRAFT was not available in
time for the issue., However, it is expected that
experiments on this novel radio set will have
been completed in time for publication of the
article in the forthcoming issue. Your indul-
gence is appreciated.

®
RADIO-CRAFT INDEX

By Subjects, Issues and Authors, the July
1929 to June 1932 issues of RADIO-Craft are
indexed and cross-indexed, in a publication you
may obtain for only 25¢ (stamps or cash).

type. Less than two years old, but interesting to
the experimenter.
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RADIO “Here’s what I think

(cmBEELerﬁKmEy?ssn about N AT I 0 N A |-
UNION RADIO TUBES

ment in tone perfection. Other models, with
four or more tubhes, made to order at, ol course,

says Fred D. Kerridge
of Minneapolis, Minn.

added cost, come in exquisitely colored aluminum,
plated and sterling silver, or even jewel-studded
solid gold. In vivid modernized colors, too, or
in the raw. RBut also an ultra-gift model. its
cabinet finish a sleek, rich Black Diamond, en-
crusted with silver chrome. It is accluimed the
gem of the decorator’'s art. Specially encased
in gift boxes which, when unpacked, transform |
themselves into handsome paper baskets. The
B...... Radio, distinguished companion of the big
expensive radio sets, reposes proudly in the
homes and offices of America’s business leaders,
in the studios of eminent artists and musicians,
exclusive clubs and colleges, on pretentious
yachts, steamships, and elsewhere in the fashion-
able places and palaces of the world."—and all | ’
this for only $15.00 complete with tubes! | H
Imagine the rhetoric. had the set listed for g
$25.00! The mere thought staggers our com-
prehension !! |

The sooner the radio industry is rid of such
practices the better it will be for all coneerned—
the manufacturer, wholesaler, dealer, buyer and
in fact the entire industry.

The Inside Facts

This leads to the subject of selectivity as
claimed by various set advertisers—of course
every set is “‘razor sharp” or has “knife edge’”
pelectivity, but this means as little as some of
the perfect selectivity curves which the writer
has been privilered (7) to see. If these curves
could be believid, and the manufacturer obviously < ‘_‘('

“So far this year (1934), I have used about
800 of them, and to date, have replaced only
two tubes, "which is about 400 percent
better than any other tube I have ever used.
“1 am personally SOLD on National Union
tubes and I am selling only National Union.
“I have taken advantage of five of your shop
equipment offers, and they have certainly
heen a great help in my work . . . thanks to
National Union.”

Thousands of alert ag-
gressive Service Dealers
have joined the National
Union plan for better
service business. Why
not you?

SEND COUPONTODAY

; I jou; RC.338
expects the consumer to believe in their in-

tegrity, there ¢an be absolutely no improvement

made in radio receivers, at least from the view- NAT'ONAL
int of selectivity.

point o vity. ! #UN|ON*\

National Union Radio Corp. of N. Y.
400 Madison Avenue, New York City

Tell me ahout the National Union plan for merchan-
dising radio service, and free shop equipment.
Unfortunately, however, these supposed selec-

tivity curves are far from accurate and are quite RADIOTUBES | T TSR
deceiving to the prospective set buver. In a ALL RADH) tEPAIR WORK

group of scts tested by the writer with a GUARANTILD

laboratory set-up, only 40 per cent came any- \/ ................................
where near to checking with the published

selectivity eurves and of this number only a
mere handful were within 6 per cent of the
published curves.

Quite 2 number of sets are now equipped with
radgets which are politely called “tone controls”

USERS Say:
O

~—the ads heing so worded that the prospeetive

buver is led to believe that by simply turning a " r

knob you can adiust the balance of bass and THEY RE

treble to suit your taste or the acoustic condi-

tions of the room. In a very few cases (those I,'
in which more than one eontrol or knob is used)
the tone control does actually change the pro- S

portion of high- and low-tone output. A great
majority of the so-called tone controls, however,

HEN leading experimenters say they

are simple devices for removing what thigh- get mo!‘e stqtions, louder' SI.gna]S and
frequency reproduction there is! sharper tuning with these low-priced Ham-
Of course, any talk about adjusting the bal- marlund Coils than with any other coils, at

any price, you know they’'re RIGHT!
RIGHT in Q)erform(mce—RIGHT in price.

Four-coil Set (2 windings, 15-270 meters),

ance of bass and treble to suit the particular
music i 80 much bunk as all modern hroadeast
stations, especially those in the "hi-fidelity™
class send out music correetly and if the receiver

is really wmiving the faithful reproduction $3.00. Four-coil Set (2 windings, 15-270 :

claimed for it. we ean only spoil this by altering meters), $3.75. 40% discount to experi- {
the tone contrel. The only excuse at all for a menters. L L

tone control, and even here the need is question- 9 . ow-.

aple, lis {6 compensate far highslor lowSirequengy Hammarlund Coil Forms are ribbed f“or air- 038

absorption caused by furniture, drapes, etc., in spacing, huve easy-grip flanges and “Meter-

- el L Index” inserts. Molded from “XP-53" the COIL FORMS

e e 20 B o 5T R e DTN sensational new low-loss dielectric, without

A come 141 [¢] e allotle arti 3 ), 1

space and the debunking is only half done. 1 aritimdal solofing. oS! rongs, Eoo wadl. X and COIL SEIS
4 X prongs, 40c¢ each. 40% discount io ecxperi-

think, though that evervene will agree that a

oz

little cleaning up of radio claims would do = Phctomac
lot of good. - ———
1n "
> STAR"” MIDGET CONDENSER
TOLEDO SOUND EQUIP. LABS. Kdeal for Short-Wave Zeginners
(NEE "BUD") Exceptiona! in quality and low in price. Six types, in-
Toledo Sound Equipment Laboratories is the cluding single and double-spaced, for receiving and trans-
new corporate name under which the manu- mitting—tuning, balancing, trimming, ete. 8bc to $1.25
facturing organization formerly known as Bud each, less 40% to experimenters,
Speaker Company, of Tolede, Ohio, will hence- e — —_— =
forth operate. . HAMMARLUND MANUFACTURING CO.

The new firm name is more in harmony with

the greatly expanded operation of the Company FE4-EE W B3ediSit:, FNaw Wozh. I Y

B 3 . ) Check here and attach (0e¢ for 1935 S-wW Manual ef
:ggin:r}vln(:-:::m:orwanl:‘eilr:lg‘f)"m‘:nr:?::}teu:l:e :{ldmg?.d Sor Batian T“m’ d y 2 Nl povular circuits. G Check here for FRELE 1933
4 o = teneral Catalox
'n’:"zsd(‘:r);\p:'ny has recently moved into new b mmg!"a"un NiTie, o ——————
larger quarters, added much new equipment and PRODUCTS Address ..

numerous new items to the line. The officers and
executive personnel remains unchanged.

RC-2

Please Say That You Saw It in Ran10-CRAFT
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PORTABLE SOUND SYSTEMS

ELECTRO DYNAMIC

UNITS
CARBON MICROPHOMNES
AMFPLIFIERE

FT. ALL ALUMINUM
TRUMFETS

THEATRE USE

ACCEPT OUR
5 Day

FREE
TRIAL

You can try any
ToledoP.A.Equipment you need 5 days
under any and all conditions absolutely
without cost or obligation, Accept this
challengetoduplicate Toledo'samazing
performance and absolutedependabili-
ty at any price. Write for folder giving
complete details of free trial offer,
prices and descriptionsof Toledo's sen-
sational, advanced 1935 equipment.

TOLEDO SOUND EQUIPMENT LABORATORIES

Formerly Bud Speaker Co.
1146 JACKSON STREET ¢ TOLEDO, OHIO, U.S.A.

SERVICEMEN!

.su'p Ahead of the rank and file—

with ““CASE RECORDS
of BROADCAST
RECEIVER REPAIRS"

, @ ADD 10,000 Hours to your
experience!

@ ELIMINATE GUESS-

wORK IN YOUR SERV-

DONT PUZZLE YOUR
PROFITS AWAY

Your work Is already dnlw
recorded
> .‘

fur »ou in

$4.75

L
Eacli > RECOHRD  telis .I'II ol
repalir,
year.

First Supplement NDW READY!
Send cash _now amd reveive 1<t 3
And our AN
ER ADAPTER" also.

Refund on return of Manual within 10 days,

JOBS!

for ~atl-tictopy
PILEMENTED QUARTE Ill Y FREE for 1
. 3.00n models,

the FASTEST Terhnlqun known (o the Profesilon!

10% receiver makes . .

pplement with AN
ET on "BUILDING

CAPITOL RADI0O RESEARCH LABORATORIES. INC.

1503 2ist Street. N.W_, H. K. Bradford.
Washington, D.C. President

et wecevens PARTS

8 mfd. 00 v. cardhoapd efeetrolviies, per dozen $3.00

Spraxue Beeswax dips conpdener. Al (o 509 volt
workhe 1 to 5 =mibd., specis! assortiaent
bzen Tor 10
Higrade 1 wall Fesistors, 2 lazes for e 1,00
3% watt amplitier 110 v. 60 iv e wired 4.5

Uncle Dave's Radio Shack,
356 Broadway. Albany, N_ Y.

By Subjects. lssues and Authors. the July
1929 to June 1932 issues of RADIO-CRAFT are
indexed and cross-indexed, in a publication you
may obtain for only 25¢ (stamps or cash). Write
to us for this valuable 24 page reference; its use
will save you time and money!

RADIO-CRAFT

HOW TO GET STARTED IN
P.A. WORK

(Continued from page 541)

sale requirements.

As it is, the fundamental purpose of DA,
systems is to reenforce sound—and as most of
them do this—amplifiers in particular should no
longer he hought entirely from this standpaint
—we should consider details of versatility, adap-
tabiiity, simplicity of installation, and economy
of operation. With modern advances in engi-
neering design we should expect more of an
amplitier than merely "Will jt amplify?”

High Fidelity Reproduction

An ideal high-fidelity sound system must be
free from frequency, amplitude, and phase dis-
tortion. It must be uniformly responsive over
the entire audible range hetween 30 and 16,000
cycles, With this in mind. Engineers have per-
fected an amplifier (Fig, A) to such a degree
that its overall performance is limited only by
the frequency response characteristies of the as-
sociatid equipment (mierophone, speaker, ra-
dio tuner. or phono-pickup) used with it,

Inasmuch as different P.A. installations, rent-
als and applications usually require different
amplifiers—for cither 6 Volt D.C. or 110 Volt
A.C. operation—for high and low power output—
for indoor. outdeor, mobile, and portable work
—for ribbon, erystal, dynamic, condenser. in-
ductor, and carhon microphones—for hizh or
low gain—for radio and phono pickup, it is
best to sclect one amplifier that is suitable for
all applications and all methmls of operation.
The amplifier illustrated in Fig, A is typical of
such a system,

A casugl study of Fig. 1 will disclose the
ingenious circuit used in the construction of the
amplifier which comhines onto one chaanin a
three-position mixer, a hizh-gain pre-amplifier,
voltage amplifier, phase inverter, a high- and
low-power amplifier and a 110 volt A.C. power
pack as well as a 6 V.. D, C. power supply.

Economival operation at high powers is ate
tained by using a carefully desizned class B
audio output system composed of two chunnels
each delivering 12.5 watts. The dual channel
switch cuts the extra channel in or out of the
cireuit {(opens the filament and plate circuits
of the second channel) without affecting the im-
pedance relationship of speaker or speakers con-
nected to ecach of the universal output trans-
formers.

With this arrangement it becomes a simple
matter to economically keep within desired power
limits when it is being powered by a 6§ V. stor-
age baltery orf commercial power line.

When both channels are operating at the same
time, full 25 W, is easily attained with less than
5 per cent harmonie distortion (unnoticeable
to the ear). This audio power if used with
efficient apeakerg is sufficient to “Rood™ 20,000
to 30.000 square feet of outdoor area. or 8,000
to 15000 people in indoor gatherings.

for MARCH, 1935

To change from 6 V, storaxe battery opera-
tion to 110 V., A.C, or vice versa, it is only
necessary to set the A.C.-D.C. switch to the
desired position—no adagiters required—no tubes
to change—no plug or cable arrangements are
necessary. The mreat advantazZe offered by ihis
system i< that it enables you to operate the
same amplifier in your auto and then, for dem-
anstration purposes, take it indoors and operate
it directly from the 110 V. power socket,

A close examination of the A.C.-I.C, switch
will reveal how utterly foolproof the arrange-
ment actually is. The amplifier system eawnot
be damaged even though hoth the storage bgt-
tery and the power line are connected to it,
for only ome of these power supplics can be
used at a time!

The overall gain of an ampliier is of vital
importance, particularly when it is unwise to
canfine the operation of the entire system to
the use of carbon microphones.

As the use of rihhon (velocity), erystal, dy-
namic, induetor, and condenser microphones ar.
hecoming more and more popular and afford
hetter frequency responses characteristics than
carbon microphones, it is essential that a high-
gain pre-amplifier be incorporated into the sys-
tem o that the purchase of additional cquip-
ment will not be necessitated if and when ribe
bon or ecrystal microphones are to he used,
Fig. 1 shows how the first tube acts as a

high-gain pre-amplifier,
This new and approved use of the 6A6 as
a 2-stage resistunce coupled amplifier provides

a voltage amplification gain of 720 which hrings
the level of the weakest input device up to the
average output of a carbon microphone without
intradueing any hum into the input circuit. Of
course. this additional 2-stage amplifier is not
required with earbon microphanes or magnetic
phono-pickups and is therefore shunted out of
the amplifier cirenit by the 3-5 stage selection
switch, It can thus be seen that no matter
what kind of an input device is used with the
amplifier. there is more than sufficient wain (130
b, at 1.000 cyeles with five stages) to obiain
full power output with a ribbon microphoh
without any additional pre-amplification.

The self-contained 3-position mixer provides
for the mixing, hlending, and fading of any
one or more xignals into the other for use as
backzround or special sound efferts,  Of course,
the mixer cireuit is an optional feature and may
be omitted (it only speech amiplification is re-
quired} or, it may be altered to aceommodate
two or moere microphones, phono-pickups, ete,

Selection of the Microphone

While it is easy enough to design an amplifier
for a wide varicty of applications, such is not
the case with microphones. In fact. the particu-
lar advantages and dismdvantages of ecach type
of micrephone makes it rather ditficult to recom-
mend any one of the six most popular types,
{earbon, crystal, dynamic, inductor, eondenser.
velocity (ribbon))} for all passible applications.

As the amplifier will operate satisfaetorily

Here is a rather elaborate example of a P.A. trailer—in which a complete medlum power

P A. system is installed,

is interesting to note that the reproducers are installed in the

This particular installation contams a well fitted

“‘studio.” It
“head-ligh*s” on the top

of the trailer. These reproducers can be rotated to take advantage of the directional effect.

Hear Iy
:w:lm "d‘l‘;‘"umer ord»
5"" 12wy Br

% :_a; »
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with any one or all of the microphones. it be-
comes necessary for the purchaser to select one
or more, depending upon the intended applica-
tions of the system. The faollowing points should
be kept in mind when selecting a microphone:

1. Cost

2. Local acoustic conditions

3. Rugiedness

4. Frequency response characteristics

5. Sensitivity
Carbon microphones are the cheapest. but re-
quire the most attention and care. They cannot
be overated while in motion and introduce back-
®round noise or "hiss.”

Most troublesome local acoustic conditions are
rectified by using directional microphones—rib-
bon (velocity), dynamic, or damped crystal
mierophones.

Rugrredness depends more upon the individual
construction of the microbhone than upon its
type. With the exception of the carbon type,
all others are mechanically shockpreof. A well
constructed ribbon or dynamic microphone can
probably take the most punishment.

Qutside of the expensive multi-cell ecrystal
microphone. a good ribbon velocity microphone
leads all others in uniform frequency response.

Sensitivity is merely a matter of damping.
Any of the various types can be damped more
or less. Highly damped microphones are best
for outdoor work to prevent extraneous noises
from being picked up and amplified by the P.A.
system. These microphones also avoid audio
feed-back when the microphone is operated close
to the speaker.

Undamped microphones are best for indoor
work, particularly when the original sound or
sounds are to be picked up over a great area
with the minimum number of microphones.

For best results in any type of installation,
it is recommended that at least one ribbon,
crystal. and carbon microphone be on hand to
meet any kind of an emergency. A number
of difficult installations have been successfully
solved by using two different types of miero-
phones at the same time.

Selection of the Pickup and Turn-Table

For all around purposes it is best to use a
phono. motor and pickup that is capable of
playing both the 33!'4 and T8 R.P.M. records.
While an automatic record changer is not essen-
tial, it is a #reat help to the lone operator who
is forced to change the record while driving.

If the entire syxtem is to be universally oper-
ated it is essential that the motor be designed to
operate from both 110 V. A.C. and 6 V. D.C.
This is accomplished by using a 6 V. A.C.-D.C.
motor and a suitable 6 V. step down transformer
for 110 V. A.C. operation.

Selection of the Speaker

All of the audio power developed by the
amplifier must now be reconverted into sound
waves in order to be of any use. While the
speaker reprexents the last link in the P. A,
chain its function is of vital importance. and
under no conditions should any handicap be im-
posed upon the sound system by the selection of
an inadequate loudspeaker system.

Two of the most popular type speakers used in
sound cars are dynamie {moving coil) speakers,
and dynamic horn units and trumpets. The
exact type to use depends upon the kind of
P. A. work you expect to do. For high auality
reproduction of music and speech where volume
is not of paramount importance, good dynamic
speakers are sugfested. If volume alone is de-
sired, and where high-fidelity is not necessary (as
for reproduction of speech) dynamic horn units
are recommended. A happy medium may be
obtained by using a dynamic speaker together
with a directional baffle.

Rewardless of the speaker decided upon, it
should be purchased with an eve towards the
following points:

1. Efficiency: An ineflicient speaker requires
hisrher powered amplifiers to produce a given
volume of sound.

2. Sensitivity: Insensitive speakers eannot be
operated at low levels without introducing con-
siderable frequeney distortion.

3. Frequency Discrimination: For high-fidelity
work, a loudspeaker should have minimum fre-
queney diserimination or all of the care and

expense involved in selecting a high quality
amplifier, microphone, etc., will have gone to
waste.

4, Power Handling Ability: An important

factor in outfitting a sound ear is to use a |
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IN KIT
FORM!/
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ERVICE men who

want to build their
own instruments, or
who want to use instru
ments, that ecan be
made to fit special
space and installation
requirements will be
particularly interested
in  Triplett No. 1200
Volt- Ohm - Milliamme-
ter. Now, it is available
in kit form, and is de-
signed for use with
built-in job equipment.

Every necessary item
is included in this kit—
and all assembly de-
tails have been careful
ly worked out. All you
need is soldering iron
and a pair of pliers.
The complete kit in-

cludes these units.

Triplett Twin Meter .$10.33
Special Triplett Selector Switeh, net 1.67
Shunt Board for 1-10-50-250 milli~

ampere readings: 1500 ohms and

11, megohms, net 2.33
Re:istor board for 10-30-250500-1000

DC Volts and 50-250-500-1000 AC

volts and current limiting resis-

tors for 1500 ohms and 114 und

3 megohms, net ... e 4.83
.5 MFD Cendenser for oulput meas-

urements, net m— —  «33
Rheostat Assembly. consisting of 6'5-

6000-9000 ohm resistors for ohm-

nieter zero adjustments, net. 1.67

Set of Blueprints and lnstruchons net K

Hoeok up wire, net... . 33
No. 32 Triplett ](ads net e 50
SEE YOUR JOBBER
See this complete kit at wyour jobber’s.

Totai price, complete kit, net to deal-
OB ot s $16.67

THE TRIPLETT ELECTRICAL
INSTRUMENT COMPANY
117 Main Street Bluffton, Ohio, U.S. A,
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sufficient number of speakers to adequately
handle the energy delivered to it from the power
amplifier. For ideal conditions, the rated output
of the amplifier is divided by the continuous
power handling ability of the speaker in order
te determine the number of units to use. For
example if 25 watts of audio energy are to be
handled by speakers rated at 5 watts, 5 speakers
will be required.

6. Ruggedness: Sound truck systems prob-
ably ®et more rough handling than any other
type of sound amplifying devices, it therefore
is of utmost importance that the speakers be
not only capable of withstanding the normal
operation of the amplifier, but they must be so
constructed that jars and jolts should not throw
the delicate moving coil out of adjustment. Of
course precautions should be taken in the in-
stallation of the speaker system to insure atmos-
pheric protection. Stormproof housings for ex-
ternally mounted dynamic speakers are an ab-
solute necessity.

For best results the outdoor horn should he
made of a thick non-resonant material. rein-
forced with heavy metal wherever nceded and
finished with many coats of some high-grade
water proofing material capable of withstanding
the most severe weather and abuse.

Speaker Field

If the P. A. system is to be used temporarily in
a sound car, provision should be made for field
excitation for the dynamic speaker from a 6 V.
storage battery as well as from a 110 V. A.C.
This is best accomplished by cmploying speakers
with 6 V., ficlds and appropriate 110 volt ex-
citers for operation from power lines.

The question of baffies, horns, and trumpets
is of extreme importance inasmuch as the cor-
rect selection of the appropriate will considerably
aid the overall performance of the entire system.
Where the directional properties of the loud-
speaker system is of no importance baffles should
be used for the dynamic speakers. The sides of
small trucks may easily serve as effective baffles
for as many as twelve speakers (Fig. 2B). If
sound is to be projected for a considerable dis-
tance, experimental-type horns are recommended;
these may be permanently or temporarily mount-
ed as illustrated in (Fig. 2A and C). Where
short range wide-angle coverage is desired a
short wide-angle trumpet should be used (Fig.
2D). Such an arrangement offers the advantages
of both directional and quality reproduction.

By using special speakers on adjustable stands,
they may be faced in any direction and sound
projected wherever desired. It is thus possible
to point the speskers upwards to a grandstand.
or downwards towards people gathered around
the sound car and to change the direction of
sound projection depending upon the particular
application.

Additional Accessories

A Rood storage battery is abseolutely necessary
if any considerable amount of sound truck work
is contemplated. While the car battery can be
used to operate the amplifier, this procedure is
not recommended unless the charging rate of the
generator can be advanced to compensate for
the drain of the entire sound system, A separate
storage battery and a storage battery charger
is a good investment for any P.A. technician.
By using a separate battery. the car battery can
be reserved for emergencies.

For elaborate installations which are to be
used for talkie picture work, a screcn can be
built into the body of the truck, as a partition.
and the film projected either from the rear or
the front of the screen. For this type of appli-
cation. provision must be made within the
amplifier for exciter lamp current, photo-cell
voltage, and a suitable photo-cell to grid input
coupling circuit.

A good supply of multi-wire cable and exten-
sion wires should be on hand to mecet all un-
usual installations and ordinary conditions re-
auiring remote pickup or sound distribution.

Truck, Trailer or Service Car

For these individuals who prefer not to muti-
late their private cars, and those who expect to
make extended trips with their sound equipment,
a trailer is highly recommended. ‘These are
easily fastened to any tonneau and are excellent-
ly adapted for housing the entire P.A. system.
There is usually sufficient room to arrange com-
fortable sleeping quarters within the trailer.

For general all-around purposes any automo-
bile can be easily adapted for public address
work and converted into a “sound truck.”
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A MAGAZINE WHICH NEEDS
NO INTRODUCTION
TO SHORT-WAVE FANS

SHORT WAVE CRAFT

This popular monthly magazine, SHORT WAVE CRAFT,
contalns everything you want to know about Short \Vaves.

The wonders of world-wide shorl-wave rtecebtlon ars
cleatly deseribed and illustrated, Latest bractical infor-
mation for radio fans, experimenters and ““hams' wiil be
found. Tells you how to bulld short-wave receivers and
transinitiers: construct sets of one and twoe tubes or as
many as seven. eight or more. Tells hest forelgn stations
to log and when to tune them—includes newesl anid hest
cirenits of the time. SHORT WAVE CRAFT is edited
by Hugo Gernshack.

NEW FEATURE RECENTLY ADDED—To the short
wave fan who has logoed and obtained verification of the
largest number of short-wave stations from ail over the
world during one month, will be awarded a magnificent
24" silver trophy,

Special This Month Only!
For the month of January only. we offer readers of this
maKazine the opportunity to read radio's preatest short-
wave magazine ut a special saving. The reguiar subscrip-
tion price Is $2.30 per year. You can now get SIIHORT
WAVE CRAFT for the next

8 MONTHS FOR $1.00

4-Color Cover
Over 200 ilustrations
9r12 inches insize

A 4
250 The Copy

ON ALL
NEWSSTANDS

Send remittance by check. money
order or U. 8. Postage Stamps.
Register letter if it contains cash or currency.

SHORT WAVE CRAFT

93R Hudson St. New Yeork, N, Y.

CLASSIFIED

ADVERTISEMENTS

A. C. GENERATOR

10 PRACTICAL AND LOW-COST CHANGES
converting Dodge 12-V., Ford T, A., Chevrolet
Delco 6-V, generators into 100-500 watt capacity
A.C. generators, or into 32-110 V., D.C. motor or
generator. Dodge is 500-W. self-exciter. All in
one book illustrated with complete simplified in-
structions and drawings for only $1. Autopower,
410 S. Hoyne Ave., Chicago.

ELECTRICAL SUPPLIES

INSULATION, WIRE, VARNISHES, SUP-
PLIES, etc. Send 3¢ stamp for bulletin. Auto-
power, 410 Hoyne Ave., Chicago.

PATENT ATTORNEYS

PATENTS—REASONABLE TERMS. BOOK and
advice free. L. F. Randolph, Dept. 562, Wash-
ington, D.C.

PATENT INVENTIONS IS MY SPECIALTY
through 28 wyears: Sterling Buck, Registered
Patent Attorney 7780, §29 F, Washington, D. C,
(Free Booklet-R),

RADIO

FOR SALE: DEFOREST RADIO TUBES PUR-
chased in 1933, Used for only one month.
2—vuacuum tubes—type 571 and 2-—vacuum
tubes. type 572. Write for particulars or send
your offer to Cherry-Iurrell Corp., Little Falls,
New York.

NEW LONG DISTANCE CRYSTAL RECEIV-
er. Hlueprint, 17 others, 25¢ coin. Particulars
free. Modern Radiolabs, 151-B Liberty, San
Francisco, Calif,

RADIO INSTRUCTION

RADIO ENGINEERING, BROADCASTING,
aviation and police radio, Servicing, Marine
and Morse Telegrephy taught thoroughly, All
expenses low. Catalog free. Dodge’s Institute,
Pine St., Valparaiso, Indiana.

SALESMEN WANTED

RADIOS—LONG-SHORT WAVE. BATTIRY
or Electric, No-cost sample. 20th Century
Cu., R-24902, Kansas City, Mo.
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Installation

Before the actual installation work i3 started,
definitely decide whether it is to be of temporary
or permanent nature. If it is to be for tem-
porary use, then the equipment is placed into
the most convenient operating position. The
speakers are securely tied to top of the ecar
and arranged so that they can be easily removed
without damaging the auto or the speakers.

If permancent installation is contembplated,
(and this should not be done until a satisfactory
temporary arranfement has been worked out)
it is best to enlist the aid of an experienced auto
body worker so that a professional appearance
is attained.

The most convenient permanent installation
is provided by arranging the outfit in a rack-
and-pancl form so that all controls are along-
side the driver’'s seat and within easy reach. For
rough eountry work, the phono. turntable should
be carefully suspended on springs so that the
needle will not “jump” the record groove while
the auto hits the road “bumps,”

The speakers can be mounted in any one of
the ways illustrated in Fig. 2. {(sketches of autos
and speakers} depending upon the type and
number employed.

Getting the Business

Assuming that you have outfitted your truck,
the next series of questions you will ask are:

Who are my best prospects?

How can I sell my service?

Mow much shall I charge?

The answers to these aquestions are found in
the following quotations taken from statements
made by successful men in the P.A. field.

Best Prospects

“We find that in the summer, we solicit pic-
nics, lawn fetes, street dances, conventions, boat
races, rallies, and fairs. In the fall sports such
as football, hockey, etc., as well as clubs, indus-
trial plants, hotels, auditoriums, and churches
are good prospects, too!"

“For outdoor events, bridge openings, dedica-
tions, etc.,, our mobile equipment serves well.
Also, street advertising is done for people who
are interested in reaching many people, such as
merchants, wholesalers, and manufacturers.”

“Qur sound truck nets most of ita business by
virtue of its reputation. Department stores,
automobile distributors, theatres, and others, ap-
proach us for its rental.”

Selling the Service

“No ecut and dried method has been found
for going after rental business. It is entirely
up to the individual organization and its facili-
ties for contacting prospects.”

“Continued personal contacts and our reputa-
tion bring in many new jobs."”

P.A. Rental Rates

“A charge of not less than $50.00 per day is
made and this ranges up to $200.00 per day for
our largest equipment.’”

““Charges vary with the character of each job
—dvpending on the type of equipment reauired,
the time consumed in making the installation
and taking it down when finished, and the
amount of engincering necessary.'”

The authors will be pleased to answer all
yuestions relative to the points discussed in this
article—inquiries should be addressed to RADIO-

CRAFT. .
SHORT CUTS IN RADIO

(Continued from page 533)

6TH HONORABLE MENTION

F YOU Service Men are troubled with blown

fuses when a customer brings in a shorted set
for repairs, you mirht hook up a device like
this (Fig. 5) and save the trouble. It is nothing
more nor less than a 25 W. lamp in series with
a fuse and a 110 V. outlet, and a single-pole
double-throw switch to short the lamp. When
the device to be tested is plugRed in, the bril-
liancy of the lamp indicates the condition of
said device. If it glows brilliantly there is a
complete short in the radic set. If it glows
dully, the set is safe to put on the line when
the switch is placed so as to cut in the fuse.
This can be tricd out with motors, transformers
or any other repair part.

W. E. GRANCHIE
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A SIMPLE ALL-WAVE
OSCILLATOR

(Continued from page 544)

drop the voltage to the correct value. [
The three sets of coils, values of which are
given here, are connected into the circuit by a
rotary switch which breaks both the grid and
plate circuits.

The tuning is accomplished by a 406 mmf.
condenser which is supplemented by a trimmer
for close adjustment.

The top scale of the dial reads from 132 to
380 ke. and is marked for all the useful inter-
mediate frequencies such as 400, 450, 456, 465,
ke., etc., as harmonics of the fundamental fre-
quencies. The same top scale is used also for
the short waves, from 1320 to 3800 ke., by simply |
adding a zero to the scale reading. The short-
wave range is thus 10 times higher than the
low frequency range. The broadcast band, from
630 to 1520 ke. is read direetly on the bottom
scale,

The coupling of the oscillator to a set which
is to be adjusted is accomplished by a wire
which is run parallel to the plate lead, thus
producing a capacitive coupling which is both
simple and effective. It providee a suitable
degree of ¢oupling without direct contact, thus
eliminating any possibility of short circuit in
the set through the power lines.

List of Parts

One set of coils (deseribed in Fig. 2) LITI1,
L2T2, L3T3:

One tuning condenser, 406 mmf. with trimmer

One 350 ohm power cord:

One three-point, two-section switeh:

One 50,000 ohm -watt resistor:

One 500 mmf. mica condenser:

One extra trimmer, 75 to 100 mmf.;

One 5-prong socket:

Three tubular spacers 1i-in. for condensers:

Two double lug standoff insulators for mount-
ing coils;

One Eby “Gnd,” binding post;

One Eby “Output” binding post;

One engraved dise for switeh

One bakelite panel, 71;x8x5/32-ins.:

One carrying case, steel or aluminum, 21, ins.
deep, with handle;

One metal bracket for mounting tube,
denser and fuse;

One fuse block (automobile type) :

Serews, bolts, lugs, etc.

to

con-

15T uozvssc 321‘ N2.27 55 C WIRE
WBE L SHORT-wAVE COIL L1, T1.

L2,T2 ARE TWD HONEYCOMS COILS DN l'/s DIA, /8" WIDTH
OF WINDING SEPARATED
THE COILS MAVE L2+6LT AND T2:26T. N° 34 S5C wIRE
L3.T3 IS A OOUBLE CHOKE OF 3'/2 MH TUNING SECTION
AND 1 MH TICKLER SEPARATED /2% AND WOUND HONEY-
COMB STYLE ON V2 DIAMETER, L3:475T
T3: I7ST N2. 36 55.C WIRE

Above, Fig. 2. Oscillator coil detail.

Below, Fig. 3, View showing parts arrangement.
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POWERFUL NEW
AMPI].’IFIERS

THE SERIES 358

I5 WATT CLASS X
AMPLIFIER

A pew, flexible gllpurpose Webster ampli-
tier around which & variety of sound systems
may be axsembled For awditorimns. churehes,
schoolx, elubx, faetory aml ottice call systems,
and for all ineor installiatlons  requiring
ality reprodueticn at ap attractivie price,
the Wobster 35% Class “A7 ampdifier i« thas
«iral unit Features a three stage Class A"
eiteuit distinguishel for fldelity and for <kill-
fal minimizing of ham lovel Incorporites
the original Wibstor ='wrptdiized ldas fiatnre
assuring maximum wndistorted 15 watts cat-
pit without flwr tse: f 2 separnte Lias tube
I'rovides dnal control <yxtem for “'ntixing’
luth phopsgraph acl microphobe, with tallt-
In micropbone curtent supply.  Equipped with

tonis control,  Has uiversal ogtput.  Com
jiletely comainad noa well ventilated  steed
isc, With filws pod terminual strip easily ne
cessflde,  Fffvetively  fussl  for  protection

The Webster Class 'A°" 358 Amplifier Is the
logical clhvicer for quality installations Whpr
filelity aml bwmn-free operation are of prims
buportance.  Write for detailed  descriptive
bullitin

CLASS ‘B"26 WATTS

TWhere higher volume levels and wide range cov-
erare are teaulred, Websier offers the 8 watt
Class “B'* version of the 358 serles. Essentfally the
same In am’lcnralue. Inpue and output characteristics
a3 the Class “"X** unit. Particularly sulted for out

cdoor use with multiple speaker arrangements, There
i< a alde market for this moderately priced powerful
init. Send for complete dJdetalls,

WRITE FOR CATALOG!

Sound speciallsle, FEnglneers. Radle Servicemen,
Dealers and others who are inlerested in Soundl i
stallations—write for free hulleiln deserlbing the
Series 458 unit:. a3 well as for the valuable (om
plete Webster listing of Xound Eaulhient covering
all tyvpes ot installujion reauirements. wubmalt your
Found problems to Wehster cnrineers for comblete
rnm;nmrndnlions and advice at no cost to you. Write
(LUUH

WEBSTER

3825 W. LAKE ST., CHICAGO, ILL.

Dept. R

O IMlease send me Free hutlletin eovering the
Series 338 Webster Angpilbthers, I

O Plense send me the eomplote Wobster Sonnd I
Catalog. I am interested in Installativos
as described in the letter attached.

NUm® secucerrases,oeernasssssnnnnness

AdAress ceceesvecrraccsccscesanrnoesanay I

State, . uiiais

meresesrreny
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LET ME HELP YOU ... MAKE
MONEY SELLING RADIOS

Kince 1921 1 have shown 7000 men how to meet any¥
and all Tudie competition and . . . make gowl profils
far themselves, 1 can do the same for you.

Muke all Ihe profit . . . you don’l neel to split profils
with any dealer or johiber. You dou’t need 1o coniliete
with stores who are forever enlting priee:, Nell your
own fine, Control your onn retail prives . . . high, 10
cuver trade-ins . law, for all cash, But above alh
you'tt sl M \'l‘lll-‘ﬂu\ BELL radiox to be of a
guality that any gervire man cun be prowmt to wlh

My orsanization i3 the only one of ftx kind. [ «In not
cotklurl & mail order husifess . . . | sell throush
radlo service men only . . . 1 do not seil through rexu-
lar Jjobhers and dealers. I luve one price ., . . no
extra discoutts, wund . . . my lowest prive goes to radle
service men. I would not knowingly sell a radio direct
to a vustomer for hiz own use. I helieve thal 1he right
kind of radio seevice must be . . . back of every radio,

The serviee man who sells and guwrantees a radlo is
entitled to know that (1 13 of a quality which will not
tear down bis Pebutation whicll be has worked so hard

fo huild up. Your enstomers helieve in you . . . twd
are willing 1o take your word for a radiv. Then treat
that contidence as it should be, A well-known naine,
created by a lot of advertising . . . does ot . . . Nee-
esaurfly mean a radlo . . . that YOU . . . can heartily
Pecotnniened.

1 helieve that T know the sereice man’s prahlem . . . T
oukht to. 1 have been designing and manufaetnring
radins . . . exclusively for service men for thirteen
Vears o, . from way buck o the No. 20t Detector

tulie days. Let me showw You how 10 make xoml money
selling radios . . . exactly Hirted for your purpusc,

1 muke all zizes from a five tube bromlcast
with guaranteed 10 K., selectivity ut $14.9
nuater twelve tube. two bhamd. in a4 cabinet
inch solid walnut tone chamber. Sis,

tube A.C. wlth European hand, In hattery ra

eell: two volt: slx volt uo 187" batteries and 3

amd . .. an auto radle whieh T will gnarantee 1 eqal,
if not outperforin, any aulo radlo at a cost 1o you
ot only $23.95,

Drop me a line giving your name and address. You'll
make good money by being on my mailing list, 1us-
trated literature is without eost . . . write for it today.

;. MATHESON BELL. INCORPORATED
308-Dept. A. West Randoloh Street

Truly a Pioneer!

This maderns all-wave receiver features every
canceivahle improvement known in radio to-
day—it is a receiver that you will he proud

10 own. /""‘

Chicagd

The “AMJI™  receiver
frr the iruby erpraal -
intencr

Write for Complete Details on this
Modern All-Wave Receiver

Pioneer Sound Laboratory
135 Liberty St., New York, N.Y.

+ FIRST AID 'I-

In wr\uln" f-umh s

nuln\' nd mnm
The smallest sized electralytics far given
capeitivs al veltages . L each unlt
encugedd o waxsjmpregnated  cande
bourd rases wax-titled to prevent evapara-
tion or mmwisture ‘llumutmn thaler from
your Jubber. tulay!
FREE DATA: Write for mew 1933 eat-
alog, just out. Also sampie eopy of our
monthiy Research Worker.

ROVOX

CORPORATION
77 Washington St. B 8 Brooklyn, N. Y.

RADIO-

HOW RESISTORS ARE
MADE

(Continued from page 545)

molded under relatively low pre.sures. Prac-
tically it really represents a number of semi-
round carbon pebbles which touch each other
with a point contact. Therefore, the paths and
areas through which current may travel are re-
duced greatly by the large bulk of insulating
particles, and this to a tremendous degree
further by the point contact cendition.

The current density must be considered mi-
croscopically, and consequently has heretofore
not been stressed to the extent it< impartance
warrants. A study of micro-photographs will
bear this out. It shows that the structure of
such units is not uniferm and contains many
voids, irregularities and inclusions. It is seen
that the mass is not solid but porous and con-
tact ix “point” contact only. Therefore the
current-carrying cross section is microscopie, and
the current density must of necessity be very
high at such points or areas. This has been
proven by studying under high-powered micro-
scopes the action of the units under both normal
and excessive loads. Glowing points of light
were observed proving the intense microscopic
current density. Naturally., such points would
tend to alter their characteristics both physically
and mechanically.

Further study was made of resiztance values
under mechanical loads, and the changes noted
under such loads were to be expected in ac-
cordance with the above facts.

With these considerations in mind a resistance
was developed which technically and practically
would overcome thesc objections. First. instead
of a backEround material of very high insulat-
ing value, a buckground material which ix in
itself u resistance materinl has been substituted.
To vary thiz muterinl and to get the desired re-
sistance values another resistance material of
lower value is introduced. The entire mass, after
it hus lbeen reduced to absolute uniformity is
then subject to tremendous pressure and under
such pressure extruded into rods.

Consider then the result. Instead of a very
small percentage of the eross section being of a
current-carrying material, the entire cross see-
tion is current carrying. Further, the cross-sec-
tional area iz wot composed of a g#reat number
of voids and a relatively small number of points
of contact. but is microscopically one solid uni-
form compact current-carrying mass. This is
the result of the tremendous pressure, the method
of extruding, and the composition of the muterial
itself. In fact, these new units are so uniform
that they resemble the miero-photographs of a
section of 2 gun forging. This current-carrying
area i3 lurge and non-microscopic, and this in
itself explains many other results as shown in
the succeeding paragraphs.

A study of these units under mechanical
loads, shows that the resistance value remains
constant. This is a most significant fact. Micro-
scopi¢ study under normal und excessive wattage
shows that “light'’ points. or points of excesxive
microscopic current density do not exist.

The Results of Tests

The method of attaching ends to these units
has also been subject to a similar technical
study and development. It was desired to secure
a uniform sound area of contact. and then to
place on this area of contact a metal surface
which in itself has sufficient strength and rigid-
ity to be positive in its action. The coating of
the ends of the resistor with fine particles of
metal produced the first consideration. The sce-
ond requirement was met by placing on the end
of the resistor and over this metal-coated surface
a solid piece of metal in the form of an end cap
to which end cap was integrally attached the nig

tuil. In this fashion a much sounder terminal
construction was arrived at than in most in-
stances,

The physical appearance of the unit bears out
these facts. One finds a solid extruded mass.
homotenous. and rock-hurd which is a conductor
throughout its entire body. has a smooth velvety
finish, which in itself is ideal for heat radiation.
The diameter and length is uniform.

Current Rating

The watting ratings are exceptionally con-
servative for the sizes have heen kept standard
(to the uxual tvpe resistor dimensions) rather

than reduce the bulk in keeping with the greater

Please Say That Yoeu Saw It in RaDIO-CRAFT
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Air Conditioning

is America’s Next Great Industry

THE idea of electriclans, radio service men and other
methznically inclined men servicing Air Conditioning
and Refrigeration Units is self-evident and the thought
has octurred to some untold thousands ever since air com-
ditiening equipment has been installed in public auditori.
ums. theatres. studios, department stores. office buiidings
and manufacturing plants, The tremendously broad possi-
bilities in this new indusiry are bound to give employment
and success to men far.slghted enough to see its advance-
ment and development.

MARCH,

Well-known Engineer Edits Manual

The OFFICIAL AIR CONDITIONlNG SERVICE
MANUAL is edited by L. K. Wright, an expert and a
leading authorily en air conditioning and refrigeration.

In this Air Conditioning Service Manual nearly every
page is illustrated: every modern installation and indi-
vidual part carefully explained: diagrams furnished of all
known equipment: special care given to the serviting and
installation end. The tools needed are illustrated and ex-
plained: there are pienty of charts and page after page
of service data.

CONTENTS IN BRIEF

History of Air Conditiening; Fundamental Laws: Meth-
ods of Refrigeration: Ejector System of Refrigeration:
Compression System of Refrigeration: Refrigerants; Lu-
bricating Oils: Liquid Throttle Devices: Servicing Ex-
pansion and Float Valves; Servicing Refrigerating Sys-
tems: Control Devices: Thermodynamics of Air Condition-
ing: Weather in the United States.; The Field of A
Conditioning; (nsulating Materials; Heat Transmission
Through Walls: Complete Air Conditioning Systems; Es-
timating Requirements for the Home, Small Store. Res-
taurant; Layout of Duct Systems: Starting Up a System;
Operating and Servicing Air Conditioning Systems: Air
Filtration. Ventilating and Noise Eliminating Devices:
Portable Electric Humidifiers and Room Coolers; Aute-
matic Humidifiers; Air Conditioning Units for Radiator
iS’ylit'em:‘lnﬂ Warm Air Systems; Central Conditioning

nits. ete.

9x12 Inches

352 Pages
600 Illustrations

Flexible, Loose-Leaf
Leatherette Cover

$500

(Send remittance by check. money ovder or unused
U.S. Stamps. Register letter if 1t contains stamps
or currency.)

GERNSBACK PUBLICATIONS, INC.
99R Hudson Strest New York. N. Y.

A COPY

Know Thyself!

_-'- g
,% % Thizs new monthly
v magazine is also your
own doctor.  WIIAT
AlLR YOU'? POPT.
L.AR MEDICINE tells
amd ad v bari o van
thorehly, Written
for ¥ou by o l.m
Naen-ternnical y e
authoritattes  for nl
Iavmen. Man¥ ata.
tomical lilustrations.

Wel
lllustrated &
ot

s 1 Ao R
~I

Special Ofeér!

comTents
e

Send 25¢ for
sample copy
POPULAR
MEDICINE

97R Hudson St.,
Neow York, N. Y.

——
On Al Newsstands

For March
A COMPLETE BOOK-LENGTH NOVEL

‘“Pirate Vengeance”’

By CAPTAIN DINGLE

A Fluming Tale of Buccaneer Days
Also Short Stories of Modern Pirates

by Capt. [|. Winchecombe-Taylor
George Allun Moffatt and others
A GERNSBACK PUBLICATION
15¢ The Copy—On All Newsstands
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The
PBreakers

ON THE OCEAN FRONT
ATLANTIC CITY, N. J. |

Situated directly on the
Boardwalk and con-
venient to all Piers and
Amusements

PER DAVS -00 With  Meals

per person Private Bath [
N S '00 Private Bath
PLAN I

Hot and cold sea water in all haths
Excellent Food—French Cuisine

Garage

|  EMANUEL E. Karz, Man. Director

There's plety of SERVICING
MATERIAL in the 1934 Manual!

Radio Service Men and others engaged in
various branches of radio know the importance
of the GERNSBACK Manuals. and how much
they depend on them for reliable information.
Whether for public address work. receiver dia-
gramx or tube information, the material needed
i= certain to be found in one of the volumes of
the OFFICIAL RADIO SERVICE MANUAL.

Contents of the 1934 Manual in Brief

Diakrams and service notes, more complete than eser hee
fore in any manual. Voltage rewlings for practivally ail
sets, ux an ald In cherking tuhes aml wiring, Al values
.. transformers used in superheterodynes, with the
samubicturers' own suggeslions sz to corfect balaneing,
A complete compilatlon of Fwdio tube data, covering hoth
old anil Dew types. A comblete llst of Nmerlean browdeast
statlons with thelr frequeneies in KiloeYeles D extremely
w<efnl in calibratlng test awillators and recelsers, Fres
duestion and answer servlre. No Iheors: only serclee In-
formation In quickly as-essitle form. A Danly. easily-
eonsalted master Imlex making i1 edsy to find almost any-
Wming bertaining to service problems. lustantly. This in-
dex includes al) The iliakrams published in all the pre-
vious GERNSBACK manuals, as well a3 the 1931 dla-
grams. A big convenlence and time saver.

400 PAGES
Over 2,000 1llustrations
9 x 12 Inches
Flexible Looseleaf Leatherette Cover
Send remittance of #3.50 hy check. money
order or unused U. S. Poatage Stamps. Reyister

Ietter if it coutains cash or stampe. MANUAL
SENT POSTAGE PREPAID.

GERNSBACK PUBLICATIONS, Inc.
I—‘ 99 Hudson Street. New York, N. Y.

Enelosed pnd my remitiance of $3.50 for which
semd me, Postage Prepaid. One ¢ of the 1931
OFFICIAL RADIO SERVICE MANUVALL [(Seml
remitlance by theek o money order; or vegister
letter it it contains ciash. eurrency or unused 175,
Postage statnps. |

Nuame
Adhdress

ity Rue,

Re-3-35
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wattage dissipating properties of the unigue con-
ducting mass.

These units have been in actual exiztence and
on test for some years and have been in their
final form for more than a year.

The first consideration in testing was to apply
load. All loading was applied initially at double
wattage, with no effect on the value of the unit.
Increased load was applied in the Dresence of
elevated temiperatures, still the units were able
to show no change in value. Tests were made on
an intermittent basis and the loads were varied
from less than normal to more than double load.
Tests were carried out by many ditfferent groups,
and were highly satisfactory.

One of the most recent tests shows that not =
single unit dropped in value under various loads
up to double wattage and voltage up to 880
volts and greater. Variation of load of any one
unit was less than 2 per cent, but the majority of
the units were fractiona of 1 per eent. In fact,
londs in excess of 1 watt were placed on the
14-watt units.

These units were tested also under usual hu-
| midity conditions and found te be without
change. They were then placed in water for
varying periods of time., and again satisfactory
results. Further., these units have been subjected
to muany unusual tests: such as putting them
directly into water; into boiling water; and into
live steam with satisfactory results.

A"3-IN-2"
SHORT-WAVE SET

{Continued from page 5i1)
all difficult. as the chassis can be obtained
completely drilled and ready for assembly. The
positions of the parts are evident from the two
photos and the circuit diagram here. A list
of parts follows for those who are interested
in constructing this uniaue little receiver.

List of Parts

|
One [CA metal panel and sub-panel with

excutcheon plates:
One 110 mmf. tuning condenser. Cl:
One 50 mmf. midget variable condenser:
One set ICA 6 prong plug-in coils, 16 to 200
meters
One 1 prong socket marked 32:
One 6 prong socket marked 19:
One rekeneration control 0-2000 ohms;
Two .001 mf. condensers:
One 100 mnf. grid condenser:
| Two .02 mf. coupling condensers;

Two 1 mf. bypass condensers:
One 1CA antenna condenser;
One 1 meg. grid leak:
One 5000 ohm resistor;
One 50.000 ohm resistor:
Two .5:mueg. resistors;
Two .l1-meg. resistors:
Two ICA dial drive assemblies:
One¢ ICA mounting bracket for 5 plate con-
denser:
One pair of phone tip jacks:
One 10 ohm rheostat:
One ICA coil shield with 8 prong socket:
One ICA battery connecting strip:
One RCA Radiotron or Sylvania type 32 tube:
One RCA Radiotron or Sylvania type 19 tube;
I Three small 45 V. “B” batteries;
Twoe No. 6 dry cells;
One 415 V_ “C’ battery ;
One pair ICA phones:
As nevded. serews, washers, wire. ete.

INTERNATIONAL
RADIO REVIEW

(Continucd from pagye 520)

Another set along the same lines, but per- |

manently installed in the chair, was announced
in the latest issue of Radio anu ErecTRICA)
MERCILANT. a trade magazine puablished in
Sydney. Australia.

This sect. which is a commercial
shown in Fiz. C. The tuning controls are re-
cessed into the arm of the chuair, which is a
leather-coverad one of the *‘elub” variety. The
entire set. with ull the power units and the

! speaker is concealed in this chair.

- . i
item, is
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GISAVE #5307

BY BUYING YOUR RADIO
DIRLCT FROM MIDWEST LABORATORILS

ONLY RADIO COVERING
2400 METERS

GUARANTLLD FORLIGN RECEPTION

lirneazisg Heww MIDWEST
HIGH FIDELITY

I6TUBL eitot
Radio!
(ALL 5 WAVE BANDS) ONLY

XCLUSIVE features, acting like 5
“Invisible Hands,™ give magical ; -
|

world .wide High Fidelity reception. wit!
Before you buy any radio, write for NEW
FREE 36-page four-color catalog. Deluxe
Learn how thousands saved %3 to Y2 AUDITORIUM TYPE
| by buying direct from laboratories, SPEAKER
This Super De Luxe, 16-tube All- 1§33 VRS-

Wave radio gives you: High Fidel-
ity reception, 5 wave bands, S0 30 DAYS
advanced features, many of them
exclusive...such as Muiti-Function I R[[
dial, Only Migwest oﬂ'e:_‘s you 9 to
2400 meters. Brings in foreign sta-

tions 12,000 miles away. I R I.A l_
““N Hear realistic American -
and SHORT WAVE programs...Canadian,
police, amateur, airplane, ships. One-Year
Guarantee, Foreign Reception Guarantee,

Money-Back Guarantee. As little
as $5.00 down. 30 days Free Trial.|

;
T p A

MAIL COUPON TODAY ! ¥
FREE MINIATURE DIAL..... FREE
30-0AY TRIAL OFFER.. FREE CATALDG
. asaaas .Illll‘-lllﬂllll
i Midwest Radio Corporation m:
= Dept, 36.A CINCINNATL, Ohie H
2 Without obligation send me your FREE 3
= catalog, FREE Miniature Dial,and 30-day §
* FREE trial offer. This is NOT an order.

s Name........

M
E Address

§

JUST-OF F- THE-PRESS/

NEW Free Cop
1935 Today
o 0
[-1-) ears!
BARGAIN | }ARSERs
RADIO | so&Itae”
AMPLIFIER SERVICE!

We now occupy
ver FOUR times
MORE SPACE.
Fillid sl Latewt Denign T oprable Slabite and Rack and Panel

Pl s Adddress Asadifern, Shivr-Waye aml Al Wave Heeeivera
and Cians wrrorm, Ipeer-Oee Call Syetems, Teat Equipment, Re

acortent Parin, 3 ts 1alen, aml Arcassaries—All &t unbeats

able Rock Bottom Prices!

WE ARE HEADQUARTERS FOR
PUBLIC ADDRESS SYSTEMS
Buy Direct from the Manufac-
turer and Pay Only One Profit
| COAST TO COAST RADIO CORP.
$59-565K oth Ave,,NewYork,N.Y.

|| CATALOG

Please Say That You Saw It in RADIO-CRAFT
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SET SERVICING
Service information found in the
1835 Manual covers all types of
radio receivers, The material i
extremely valuable to Dealers
and Service Men., (In many
diagrams appear voltake read-
ings of tubes, nocket connece
tionw, transformer data, align.
ment details, and nther nervice
notes.
PUBLIC ADDRESS

Tho vages on P, A, Installation
will be helpful to Service Men
and P, A apecialists.  Such
prominent features ax clase A
a amplifier~—single and
dusl channel aynstems—attenn-
ator. and mixers—superpower
Atagex—preainplifier< and ather
commercinl devices for P. A.
work are included.

ALL-WAVE RECEIVERS
Information relative to short-
wave receivers have funnd their
way into the 1935 Manuoal. For
thexse wtandard manufactored
netx, wherever possilile, com.
plete alikning detaily for all wave
hands are included jn addjtion
to the wervice material listed for
other geta,

AUTO-RADIO RECEIVERS
All available wervice information
on new auto-radio sets has been
included. From  this data
alune Bervice Men could derive
sufficient knuwledze to venture
in n wpocialty  fiehl—that of
servicing only auto-radios,

GERNSBACK PUBLICATIONS Inc., 99 Hudson St., New York, N.Y.

Enclosed find my remittance of $7.00 for which send me,
Copy of the 1935 OFFICIAL RADIO SERVIQE MANUAL.
or money order; or register letter if it contains cash, currency or unused U.S. Postage

Over 3,000 Nlustrations. Flexible, loose-leaf leather-

GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street

RADIO-CRAFT

O other radio book is comparable to
the new 1935 OFFICIAL RADIO
SERVICE MANUAL. In contents. in
style of printing, in grade of paper, 1n
illustrations, there has never been pub-
{ lished such a comprehensive volume.
The 1335 Manual contains over a thou-
sand pages—yet it is only 13 inches
gl thick because it is printed on a special
Bible stock which is an exceptionally
good stock, yet ofie of the thinnest and
most durable papers. This 19385 Man-
ual is the most authentic and elaborate
service guide ever used in the radio in-
dustry. Service Men and dealers who
use this 1935 Manual are astonished

by finding in it such a wealth
of profitable service information
which has never been published be-

ore.

' f
Contents of the 1935 Manual

Over 1,000 pages full of diagrams and essential information of
manufactured receivers—only data of real use in servicing is
included. This new Manual is really portable since it will be
extremely thin and light as well. @ Volume V continues where
the preceding manual left off. @ Many circuits of old sets are
included. @ Service Men know every set has certain weak
points which are really the cause of trouble. Wherever the
information could be obtained, these weaknesses with their
cures are printed right with the circuits. This is an entirely
new and valuable addition 1o the Manueal. @ All the latest re.
ceivers are included—all-wave sets, short-wave sgets, auto-
radio sets, midZet and cigar-box sets, etc., as well as P.A.
amplifiers and equipment, and commercial servicing instruments.
@® The cumulative index is even more complete than before;
including ¢ross-reference to sets sold under different names
and type numbers. @ Volume V inctudes resistance data: sock-
et layouts; 1.F. data; and voltage data. @ Tube data on latest
tubes. @ Free question and answer service—as jncluded in
our last three manuals.

OVER 1,000 PAGES

ette covers. Size 9x12"—yet only 11" thick

New York, N.Y.
MAIL COUPON TODAY!

POSTAGE PREPAID, One
[Send remittance by check

stamps.]

NAME

ADDRESS ettt et e e oo seeen oo oo
L SRR STATE . g RC-3-35

Stirring Stories of
Future Science e

‘Science Questions

99R Hudson St.

Here, each month. you can
revel in the wonders of sci
ence and imagination through
masterful tales by cthe world'’s
leading authors of science-
N fiction. Besides many chrill-
Ing stories in each issue, you will find
several inceresting departments, including
and Answers™'
"The Science Fiction League''—the voice
of a_world-wide organization.

SPECIAL OFFER (in US.A. only)—One
year for $2.00. Send check or money order.

WONDER STORIES
New York, N. Y.

A GERNSBACK PUBLICATION

ADVENTURES
MAGAZINE
For April
A COMPLETE NOVEL
‘“Qutlaw of the Sea”

By DR. GEORGE S. KING
A Thrilling Story of the African Siave

Trade
Also Short Stories by Bill Adams, P. H.
MacArthur, Warren E. Carleton, etc.
A GERNSBACK PUBLICATION

and

for 1935

ADDING A "TWEETER"
FOR HIGH-FIDELITY

(Continved from page 3543)

to and slightly beyond 8,000 cycles. This de-
vice is made for use in both radio receivers
and public address equipment. It requires no
additional transformer or filter network since
it can be connected directly across the pri-
mary of the dynamic reproducer transformer.
It may even be mounted and suspended with-
in the cone of the larger type dynamic speak-
ers. Several units pointing in dJiffcrent di-
rections may be utilized aatisfactorily in the
same assembly to give a uniformly distributed
"spread” at the higher frequencies. In the
case of a radio set the "tweeter” is connected
directly across the output tube plate. “Tweeters”
can be produced at a cost sufficiently low that
there should be a considerable income possibility
for Service Men and dealers.

National Union Radio Cor-
poration recently announced
the most complete chart yet
developed. Carries a wealth
of information about char-
acteristics, interchangeabil-
ity and base pin connections
of 231 types of tubes. It can
be used as a wall chart or
in a binder, Copies can be
had from RADIO-CRAFT.
Ask for No. 672.

NATIONAL UNION "INTERCHANG-
ABILITY AND DATA" FREE
TUBE CHARTS

MARCH,

15¢ The Copy—On All Newsstands

Please Say That You Saw It in RADIO-CRAFT

www americanradiohistorv com

®
SIMPLE |-TUBE ALL-WAVE
ALL-ELECTRIC SET

(Continued from page 536)
One variable condenser, 140 mmf.:
One line cord, 350 ohms;
Two 200 mmf. condensers ;
One 5 meg. resistor;
Two .01 mf. condensers;
One 40,000 ohm resistor;
One .1-mf. condenszer;
Three knobs;
One 100 mmf. antenna coupling condenser ;
One speaker jack;
One extruded washer
One grid ecap:
One knurled nut.

Fig. B
Underside view of the set.
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EVERYDAY RCIENCE AND MECHANICS is the
finest scigntific == technical == mechanicat —
constructional mas, @ In the fiell  Upetothee
rainate with news fi: of scientific evenin Dosens
of construetimal m and minny popUiar @xpErle
ments. Ldcas from which yuu ean mal inms Lo wchl,

A HOST OF INTER-
ESTING SUBIJECTS COVERED:
—Woodworking Photography
Magic—Patentx und Inventinn
Rovk Reviewns Metukwnorking
Cheniistry Engineering Mi-
crosenpy—1lectrical Lxperiments
—Household Helpsx—Astronumy
Prize Contesta—and  other
sulyect

Get your copy todav!
On all newsstands

1 Oc the copy

R ——
Over 150 lllastrations

Most Amazing

TYPEWRITER
BARGAIN

NEW
REMINGTON
PORTABLE ony

FIRST TIME! Remingtonta
new purchase pian now ieta
you buy a genuine latest model Remington Ports
able No. b direct from the factory for only 10¢ a
day. Not used or rebailt. Not incomplete. A bean-
tiful brand new resnlation Remiuwton Portable.
Standard 4-row keyboan], standard width carriage,
margin release on keyboard, back spacer, anto-
matic ribbon reverse: cvery essentinl feature found
in standard typewriters.
With yonr machinewesend you free a13%-page course
in t.\'p(m'nt.mg; Teachestouch sy stemquickly, easily,
oon you dash off letters quicker than

FRE E with pen and ink. You aleo get a hand-
Typewriting
Course

10¢

A DAY

eome, sturdy carrying case free,
B1G PRICE REDUCTION

Theo amazing low price and eary terma
now miake it possible for yon to buy
this gonuine complete Remington
Portable for only l({(‘ a day, But we
cannot guarantee prosent prices long,
Higher wage senles, rising cost of ma-
terials, everything points to higher
prices. 80 we Bay, ““Act pow, . while
our liberal offer still holds good!™

You Don't Risk One Cent

Try this typewriter in your home or
office._on our W-day FREE TRIAL
OFFER. Then, if you do not agree
that it is the finest portable at any
prive, return it at our expense, You
don't even risk shipping charges. Don’t
wait. Mail coupon now. 1t's the best
chance you've ever had to own so
complete 2 machine for so little
money. So act NOW!

FREE

Cerrying
Case

CLIP COUPON NOW

Tiemington Rand Ine.. Dept. 189-3
Buffalo. N.Y.

Please tell me how I can buy a new Rem
ington Portable typewriter for only 10¢ a day.
Alsovncluse your new catatog.

Nante

Address =

Steate

FestaEtrerErIIaRtessrosssisaIus T ka0t ansEs

csenesnusestnee kit Rded

®osssvecsnne
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POCKET TROUBLE
SHOOTER "GADGET"

Gherardi and Freed have worked out a very
tricky little “gadget”™ that will appeal to
every radio Service Man and experimenter—
for, even the expcrienced teehnician will find
the device useful in refreshing his memory
concerning the possible causes of a fault in
receiver operation,

A series of six cards, under a direction-
cover measuring 5x63% ins., list, according to
symptoms, 275 possible troubles in radio re-
ceivers. You merely swivel around one of
these symptom eards until it is in pesitien,
and then read off the possible causes of the
| trouble,

The six general types of symptoms shown
| are: Hum: Weak; Noisy: Inoperative (no sigs
nals); Intermittent Reception and Fading:
Oscillation and Distortion.

The sources of trouble are classified accord-
ing to whether they are in the following loca-
| tions: Power Unit: Receiver Circuits Prober;

Tubes: Reproducer; Antenna, Ground; “A™
Battery (if used); 1" Battery (if used);
and General.

The price of this time-saving gadget
only 25¢. Ask for Item No. 673.

THE LATEST RADIO EQUIP-
MENT

(Continued from page 539)

is

The unit is ruggedly constructed and has a
flat frequency response range of 30 to 14,000
eycles. It is characteristically directional; this

| unit is not subject to variations in humidity
and temperature, A wniversal ball joint is part
of the design: a 10 ft. length of cable is fure
nished with the set.

=~ PICKU
ﬁ‘ HEAD

PICKYP

l 'Recording Studio® units {870).

Below, new velocity mike (871).

| RESPONSE
7 RANGE,
30 70 14000
GYCLES

PERMALLOY

! CORE
MATCHING
TRANSFORMER

l'vn:a O UV TONO U VO UOTO UOTVO TOIO DOV vOTe v o

| enables the reduction of acoustic feedback. The '

Pleasc Say That Yo Saw It in Ranio-CRrarT
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~ New “RCP”

ANALYZERS
in VALUE!

LEAD

Complete

$24.95

xKIT

$21.50

CCURACY, completencss,
A fine appecarance—plus
convenience and provi-
sion for future needs—all at
the lowest cost! What more
could any analyzer provide to
make your radio testing and
servicing more satisfactory to
your customers and more pro-
fitable to you?

FEATURES YOU WANT

The new model 5413 Analyzer has
a D'Arsonval meter guaranteed ace
curate¢ within 2. Measures re-
sistances of less than 3 ohm.
Three-tange  (0-200—200,000—2,-
000,000) ohmmeter. Milhhammeter
from (-50. Four-range (0-5~—50—
250—=7501) voltmeter, at 2,000 ohms
per volt. Instantaneous automatic
selector switches which make ref-
erence charts and jnm;}uing con-
nectors  unnecessary. landsome
leatherette  carrying  case—14%4"x
815" x-§14". Weight 6 Ibs. Complete,
ready 1o use, with 10-wire analyzer,
test prods and Sure:Grip-Pull-Oue
adapters, $24.95. Kit, $21.50.

Write Dept. RC-3 for 1935 Catalog
of complete testing equipment,

RADIO CITY PRODUCTS CO.

Dept. RC-3, 28-30 W_Broadway, New York

RADIO REPAIR
MEN—AMATEURS

., Roebuck and Co.,
The World's Largest Mail Order
Company (in the Radio and Parts
business for almost 20 years) an-
nounce for restricted distribution a
new Radio Parts and Amateur
Equipment Catalog.

24-HOUR SERVICE

Everything carried in stock=—the
broadest guarantee ever written—
Complete satisfaction or your mon-
ey rofundod.

Write today for catalog No.84R61.
We will put your name on our mail-
ing list and send you this big, new
catalog as soon as it is off the press.

SEARS, ROEBUCK: and CO.

CHICAGO, ILL
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odern Testing Instrumentls

that give Accurate Measurements,

Longer Service and are Lower-Priced

Service men and dealers highly praised the
Mislel 103 Multitester—and it deserved
1taise Bul the new mmproved Model 403-A
DEPENDABLE" MULTITESTER insures
even Ereater satisfaction at Jess cost. Fm.
hodying every feature of the former modsl

MULTITESTER
MUDEI. 403'A 1\('. 103-A 15 more compacet, having heen d. :

new Maodel 501 ANALYZER UNIT <le~ur|be(l helis,
2000 ohms per valt, Accuracy within 2 per cent in D’ARSONVAL
1ype moving coll meter. 3-range 0-2,000,000 uhmmett‘r. 4-range

A5.50.250.750 valtmeter | 0-500 microammeter.
COMPLETE, ready to eperate T 1 3NET

KIT $10.65

DEPENDABLE

¥

A new efficient analyz-
er unit combining many
prominent  featores ;- —
2000 ohm per volt sen-
sitivity—Self contained
3 range ohmmeter—

ANALYZER
no exiermai tutieries - MODEL 5414

referring to charts and fussing with connect-
ing plags—Protection against obsolescence
—Entire metering system §= independent of
circuit  switching—Free Reference Vuint
testing—Instantly makes all 1%apt to Thant
measurements between ANY TWO POINTS.

0-2000; 0-200 000: and 0-2.000.000—
0-500— Milliammeter

L T

DEPENDABLE

Model No. 5413 Analyzer—Ohmmeter:
Voltmeter : 0-5: 0-60; 0-250; and 0.730— Microammeter:
0-50—2000 ohms per volt: 314" meter; 2% accuracy,

COMPLETE. ready to oherate

KIT $21.50
— Mnd:l Nu 5“4—\31“!1‘ as ahove nith wdditional Milliar
' i finkellte ya<e: meter 33
T4 av |r| \1| Vit il mltipliers o tivhlually
ln]ll-l.l.l i Mhin 2 Mistel G111 lll\ll'll'l'l
Veudy 1o wparggls $28.95
KIT $24.50

Tust supnmet iy new "DEPENDARLE™
» |v| -ﬂ ANMLYZER UNIT i the
' of  sour wlicgdete nn.lhnr or
ANALYZER UNIT T W 1 A
MK 4an3- A MULTITESTER  arcd
e

ARt h;m. i eﬁ‘l h m analyzer

: MUDEL 301 i, sy |
M II @1 \ml\n. I -I| pldaes il
e follsing featiires T
Jowlth b} i inaly/ir e, 5 sure Pl o wilgpter

|4rn|- -lm-- runed vire wiil Tatesd Lo 20 Fice Rifer
e Vine bectwrwn any Vo t-l- aerte dnrleding oh | ur
ur I ! Lasst it le lor 10— refores b
nn fllhlnﬁ with jacks and prods. (1 Carrent inca-urement- ll\mm.h attnmal ie sule-. juki 0 WL I.
wle B RAL A darpland mpsdd riak 4t o~ bt 1 i uit ternid
[\ EYLT EEETTT R T | \-l ets. Taads tor Current Tesdlne Open face. with tool and adapter

Hf
COMPLETE. ready to operale - — S s e
KIT $9.25 NEY;

All ortlu'- are B OB New Yok

We Issue No Catalog ardyr. Tt 1wy Ve 1t |

(.lllaNl'z\ RR COMPANY

Depe. R New York. N, Y,

T A aleuet a2 (L1} ) ts EEry
feltvary  DIEDUCT 20 11§ 0L AMol NT S

101 Tludso

In

il
winlig.  Ouly the mmet modeen “dope” hus haen publ

here .
form ne this.
25c & m| veur remittance of 25¢ in cash or unuaed U

RADIO PUBLICATIOSNS 1916 Hudson . New York Y. | |

—

SET BUILDERS 1
NEED THIS BOOK ||
: AN

|

|

\A“"“ e |l BACK ISSUES

of RADIO-CRAFT

which you might need to com-
plete your files, can still be had
at the price of 25c¢ per
Send us your requirements, to-
remittance in

e unul“\ tonn o the
rhart wase colln Ofton ven e
te bastit (hremih das)
et ik the in
reauirs The gr
been @nten up o abadite thew
ittt s

copy.

this bhouk you find evers tmes i of dnformarin on ook |

gether with your
check or money order.

W EUCtious nn

ihg not only full

RADIO-CRAFT

99 Hudsen St., New York., N.Y.

1m [or vaue ety of the ll0|(1 w n!

nt to you prepaid.

Plense Suy That You Saw It in RAMO-CRAFT
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OPERATING NOTES

(Continued from page 540)

filament and certainly burn it out. The remedy
in a case like this is, of course. to install a
complete set of new, first-class tubes, as new
tubes of standard make are very uniform (even
here, as the new tubes get older the time re-
quired for warming up increases with some in-
dividual tubes, while with others it remains con-
stant or changes very little).
James G. PiErce

ZENITH MODEL 705

SCILLATION in this maodel is frequently

caused by the electrolytic condenxer make-
ing pour contact with the metal. Thix filter con=
denser is located in about the center of the
chussis.  To cure thiz trouble turn condenser
about 1%-in. to make better contact.

A.K. MODELS 38 AND 42

volume’” was the complaint in both

cases,  All voltages tested O.K. until the
deteetor was reuched. The plate voltage on this
tube. a 27, read about ¢ V. which should have
lLicen 43 to 50 V. To find the trouble. one must
cheek the resistor in the plate eircuit which is
located in the power pack under the contact
Loard. The trouble is shurtly corrected by re-
placing the resistor with a new one, the old
bhaving Jacreased in value,

1 ow

CROSLEY MODEL 148

ISTORTION was experienced in one of these
sets. The trouble was found by checking
the current flow in the plate circuit of the
outhut tube. The curvent was much toe high,
due to a faulty speaker, causing a round in
the speaker circuit.
Wum. C. Mavers

CLARION 100

KET of this model had been to two or three
A different Service Men and each had said
the trauble was in a different place and one
had even replaced a conple of tubes which
were 0.K.! The trouble was soon found to
be the composite detector-oscillator tube which
in this model is a 24, and is very criticul.
The tube in this positinun checked O.K. but the
cireuit refused to ouscillate.  After this tube
was replaced with a carefully-selectedd ane
and the set completely trimmed (one of the
other men had managed to get the circuits
entirely out of alignment), the owner was
tickled pink, nnd has brourht more work to
us.

LYRIC S-8

HE complaint on this sct was speaker rat-

tle and extreme distortian. The analyzer
remlings showed no wrid hins on the {7s. The
trouble was traced to a ,5-meg. resistor which
had opened, as shown in Fig, 6B,

LYRIC 8 TUBE {(OLD MODEL)

HIS set was one of the old Lyrics which

had 3 type 250 power tube and no maodel
number (that the writer could find). Some
ather man had had it and, in attempting to
replace a defeetive volume control, had com-
pletidly “balled up” the cunnections, as well
as uzing a control which was of the “all or
none™ type. It was found impoxsible to orider
a control for this set, <ince apparently it had
na number, and to make matters worse the
haok-up was not available. After a prood dead
of experimenting, the hook-up given in Fie.
6 was evolved for use with an Flectriul type
RI-201, 15,000 ohm-unit, which is the re-
placvemint far several models of the Lyrie.
The aperation of the xct is now very gond
und the cvontrol of vohime js perfect.

GLORITONE 99-8

HEN this set was installed in the cabinet,

a bloud whine would develop on high vol-
ume, the sound building itself up yntil the
station program wasd drowned out. Thixs
trouble had not occurred while the set was on
the beneh, and it was determined that a noisy
tube was not causing it. Upon investization

g
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it was found that if the oscillator condenser |

was shorted or the rotor plates rigidly held
in the hand, the noise stopped.

The wany condenser is ri®idly bolted to the
chassis and the chassis bolted without any
padding in the cabinet. After floating the
chassis on blocks of rubber cut from an old
inner tuhe, the trouble entirely dizappeared.
(The writer has read of similar cases where
the speaker vibrated the oscillator plates.
causing # type of modulation of the oscillator
signal, which of course appeared again at the
speaker, but this has been the first encountered
in actual practice.)

RoserT Coe HANNUM.

MAJESTIC I5

|
O PLATE voltage on R.F. and IL.F. tubes

was traced to a shorted LF.

"WIDE-RANGE, VARIABLE
OUTPUT P. A. AMPLIFIER"

The following interesting data supplements the
above-titled article in RaADIO-CrAFT {December
1931, pare 347)

transformer.
C. BrITToN.

The Four Position Mixer

It will be noted by reference to Fig. 1 that
provision is made for the amplification of any
type of signal coming over a 500 or 200 ohm
transmission line: from a 5,000, 500, 200, or o0
ohm phono pickup; from a radio tuner or other
high-impedance device as. for example, a crystal
pickup or microphone: or from a 200 ohm dou-
ble-button carbon microphone.

The constructor or nurchaser should bear in
mind that the input transforimmers employed in
this standard model may be varied to meet his
own puarticular requirements. Thus 4 micre-
yhone transformers may be substituted for con-
trolling from one to four microphenes, Of
course, any one. two, or three input coupling
units may be omitted depending upon immediate
reqquirements, while additional input transform-
ers may ea~ily be added whenever the occasion
arises for the amplification of some new input
device.

Figure 1 shows the standard input circuit with
four 50 chm *T” pad (constant-imbedance) at-
tenuators. cach one controlling  its  individual
intwt circuit without disturbing the impedance
relationshin of the entire circuit or affecting the
derree of attenuation of the other circuits.

A double-pole, double-throw switeh (shown at
the left of each of eircuit attenuator, A, in
Fig. 1) simultanecusly connects or disconnects
each input circuit and operates a pilot lixht
which illuminates the attenuator dial of the
circuit involved. 1t will be noted that a dummy
load resistor (50 ohmish is placed across each at-
tenuator whenever its associated transfarmer
secondary is disconnected. This precaution in-
sures a constant-impedance relationship of the
entire mixing system without affecting the mas-
ter ain control, B, which is a 200 ohm T pad
and used to attenuate the 200 ohm primary of
200 ohmni-to-grid transformer.

Two additional D.P.D.T. microphone current
switches and an 0-25 ma. Weston meter com-
plete the input econtrol panel system. A 300
olim microphone current control in series with a
20,000 vhm 20 watt resistor furnishes 10 to 23
ma. of pure thighly-filtered) direct current for
the microphone. Note the 50 mf, electrolytic
condenser (comnected to the microphone current
control) which completely and cffectively re-
moves all truce of residual hum from the micro-
phone current supply. Needless to say. this in-
put control system will adequately wmeet uny
form ar type of public address installation or
application without any auacrifice of operating
efticiency or overall fidelity.

Triple Range Class A and B Qutput

Every pulillie address engineer knows that
there is nothing superior to class B amplification
for the most economical production of hirh-
power outputs, It is also equally well known
among the aforementioned fraternity that noth-
ing is equal to class A amplification for true
highajuality audio output.

Many inexperienced individuals have been led
to believe that class AB (A prime) amplifica.

1938
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POWER TRANSFORMERS!

(Patents Allowed)

STOCK OF ONLY FIVE (5) POWER TRANSFORM-
ERS hrovldeq immediate renewal of original pecform-
ance in case of trouble in the transformer—the heart of
the radio—in any of over 95% of all radios—whether
“orphaned” or current models.

The wlde runge of adapt- L

aut daﬁMJ ELECTRICALLY abllity of only tive mdels

M -Tas” Unlbiersal
TPoper Transformers is made possible thesugh sarius tans b thi<e
unlts #liteli may be usml singly of In 1ombinations. The renulred

iarrent values can bae delivels=l 1 €ach of the severnl leads In the
ot arith auy penbibgatlan @ tubes, s acurately as by the original
power undla. Rasily insally

of the Tranm
redrilling am) defacing the niomat = pahel
IMPORTANT. Fully shililaded for Yadis
l pad ley, Na oextya il lsads to s
Thy above are I¥pledl of the (¢
SR ranstorers, claked ante-ramlia R e
nntts frun ene manufacinring souree of supp
M1 GENERAL transtormer cores are of a lus

hort

< amd vibrators.

“AETY
ligli perial

GENERAL QUALITY a<sures set-owner satislartliog aml idealer prodie,

|
listing |

2114 models of radios which you can im- |
mediately service with one of only five |

(5) *“Multi-Tap™ Power Transformers. Name
General Transformer Corporation Address ...
504 S, Throop $t., Chicage, Il | City ..

A Mighty Mite!!

TWO-IN-ONE —

A powerful lmmilui of
alility. ¥
vhone valume! U
teetorand power recri
Smnll enonh ro li
Fultone “Ihiette™ h
Smooth nering fri

Tentures fonnd ol
o drive vernler

ineludes all neee
and <imple instrurtions

Unxes the new t¥pe
tar and one xiage wad
und one or two B harter|

Al30 Many Other Models ==
Send for Your FREE Copy of
Circular R73

HARRISON RADIO CO.,

142 LIBERTY ST.,

The extremelv wide range of adabtabItity hyslcally is made possible
%MM PHYSICALLY uhl. the «eientitically staggered mounténg slots lii the several sides
This Is very essentlal Irs many Installations to avold

aving Umlerariters Lah. approval. Protects set owner's fire insurance

(IR urmm of poner—auldlo—Inpnt—fllament -llne—m lke—amaleur—elass
The

1ty ~llleon ~teel, all coils are high vacuum im-
pregnyted, renioving all molstnre amil assuring Dermaneat dipenslalde uvrlm’mume uider any ¢limatic eondltions.

. “Multi- | MAIL THIS TODAY
\ ﬁlw , Tap General Transformer Corporation,
| /lg I/ Guide. | 504 S. Threop St. Chicago. I,

Send me without charge a copy of 'Multi-Tap™
Guide with name of nearest distributor.

adinstment fur~ensivivity—HBnile-in o

g~ inta nn¥ 105 1o 130 valdt AC or 1K

filter-—1Pawer  awitech—Artraecive darabbe

coversige from L5 to 825 meters (11 Zets everyihine! Ns¥ COn~nel

parts, drilled chassiz nod eshinet, 13 ta 200 meter coily

Sylvanin 12A7 tube ... ago

200 10 625 merer brondeast hn’n’d’ coil
SPECIAL COMB NATION OFFER se 25
Complete Kit, nhe, sud B.C. coils
FULTONE “DUETTE" BATTERY MODEL

19 tnhe—twa ~cbarate tubex in

COM
Complete Kit, tibwe, and Broadenst Band coils

Dept. i!3.

U colupreliensive line of renlacement
1

State

e
The FULTONE“DUETTE" ALL-ELECTRIC-one tube

47X 47x5157 —

21; POUNDS COMPLETE

arnrise yoil with it

volime nwl e optmn
|

halh!  Detee-
D $36T8

kit, ax above. ...
$5.50
NEW YORK, N. Y.

tion combines into one system all of the desir-
able features of class A and class B amplifica- |
tion. Such is not the case. Aside from the fact
that AB circuits regyuire critical adjustments,
and the operation of tubes at sometimes detri-
mental voltages for which they are not designed
they are at their best halfbreed versions of the
A and B cireuits net only in respcct to power
output but in quality of output and economy of
eperation as well.

When a careful survey is made of all these
symptoms you cannot escape the fact that class B
amplification is unequaled for high-power out-
put and economy of operation. while class A
reigns subPreme for quality. It is because of
these reasons that this amplifier is equipped
with an eutput power selection switch for true
high-fidelity class A 5 watt output (from two
type 45 tubes): and 25 or 50 watt wide-range
class B output.

This triple output feature is of inestimiable
value to the practical P.A, man who knows
that if he builds or purchases this amplifier, he
has in onc compact unit all the power, quality.
gain, and universality of operation and amplifica-
tion that he will ever require in his work
whether it be clectioncering. audible advertising
from an acroblane, automobile or bont, studio
recording, telephone line amplification, lnw-level
program recording, or a thousand and one other
applications for which this systeni is admirably
suited.

Pre-Amplifier Circuit Cor L
By referring again to Fig. 1 you will note that
the first 6A6 is used as a high-kain, two stage.

resistance-coupled pre-amplifier, the first triode

$40 testrea —Ofier

section of the tube being resistance-capacitatively Established
coupled to the second. The overall gain of this "'.;2
two stage unit exceeds 720. A laboratory check

CHEKATUBE 15%

You take na rhnll( -n—ﬂnlc-r todny —Ax
wash o &2 with weder balance C.0. D.—ORDLH \U\A—

Factuty

10x11eh
quality aqualy
k Zoitantea—
20 volr $15.96

J-M-P Mtg. Co., Inc.

3038 N, 34th St., Milwaukes, Wis.

of the output wave form of the first *wo staxes |

Please Say That You Saw [t in RADIO-CRAFT
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rollers,
outfit, 55 Ibs.

You can spray paint, varnish, duco, euamel, lacquer.

Outit equipped complete with Internal Mix Spray
cup, round or fan spray, H.I’. heavy duty motor,

Internal Mix Bpray Gun alone.

Electrical PORTABLE SPRAYER OQutfit

Mounted on base with three ballbearing
Shipping weight of complete

This Is the outfit for all-areund sprasing work wherever current la available.

Simply Insert plug into electrle socket and this marvelous machine fs ready.

tiliter, Kellogg Alr-Cooled (‘onmressor. 1%x13, 13 feet of hose,

RADIO

-CRAFT

for MARCH, 1935

CHICAGO.

S80 W. WASHINGTON BLVD.

1

HOUSING—Ah:mlnum

4300 R.I"M
Nouth

}
ROTOR-—12 tooth inductor.
Bullt-ln commutator.

FREE

instructjons

WESTINGHOUSE POWER
Manufactured for U. S. Signal Corps

SPECIFICATIONS:
(Dlameter

n.
- (driving end) Diameter
(the end (s threaded for a dlstance

Length—5
HAFT—2 3/18 in
9/16 in.
of % in.)
BASE—Cust Iron (Lengti—7% in. MHelght
1 9/18 in. Width 1% jn
CUTPUT—200

l\\'uu 110 solts AC (speed
STATORS—Two palrs (two North and two

Hotor turns la bailbearlngs.

With each Generator we supnly

a set of dlagram-blue prints and
showing twenty-five dlfferent

uses, technleal Information, electrleal Hook-

GENERATOR

—

6% in.

ubs and Installing explanations.
We also jnclude a set of four re.
placemont carbon brushes.

There Are Over 25

Applications
Some of which are:

A.C. Dynamo Ughting from eight

Internal  Mix y
Gun Supplied with the
Portable Eloetric
Sprayer.

Spra:

Insectieldes, ete.. with jt.

Gun, with quart aluminum
110-volt, 80-eycle AC, air
cord and plug.

20 in.

LENGTH
W

alone,

Filter Tank

Kelloge Alr-cooled compressor alone
Price of complete outfit wlthout motor.

WELLWORTH TRADING CO.
560 West Washington Bivd., Chicago, III.

I 1 erclose §..,

Heavy Duty Metal Cutting Lathe
r

to ten 20 Watt 110 Volts lamps.

Short Wave Transmitter suppliying
110 Volts AC for operating
*'Ilam* transmitter,

Operating (10 V. AC 6@ Cycle Ra.
die Receiver in DC districts.

Pubiic Address Systems.

Camp Lighting. etc.. ete,

Furthermore the following uses
are explained:

How to ohtaln eleetrical power:
from a2 Windmill, wlturowur,
Automobile, Motorcycle, Bleycle,

Clty State. S
L_-------_—---_-’—_

DTH OF BASE: 4 in. Footpedals or Handerank: how
Price of Complete Outfit with Gun, $27.50 HEIGHT OVERALL: 9 in. Lo operate AC Radio sets from 32
$ 7.50 SPEED: Two-step pulley. V. DC tarm light systems, etc.,
- FINISH: Baked:on GRAY ENAMEL., ete,
4.25 COMPLETE with Compound Siide rest Generator, gs  de-
7.50 having  Swivel base and tool holder. seribed, including fw,s 90
20.00 Large oversized hironze bearinks. Accu- replacementearbon
& rately planed bed, machined face plate. brushes, Hlue-print —
Hollow Spindle. 5 in. swing. Stand-~ and instructlons .........
.l ard Morse tapers; 13 in. be~  Onty Shipping weight (8 Ibs.
RC-335 tween  centers.  Shipping s 95 | (Replacement carbon brushes
I 'tl;ahlr:nﬁllbs.{ — :»om:hv. up-rrnlel sl.w” per t:el. of
¥ ARe .30 extra for chuel - our. Set of instruction: ought
for which please send me the following: : (4 Jawed, 3 in. 1AM} leas evuct separate $1.00.) s €h
| SINCE WE DO NOT PUBLISH ANY CATALOG]
Address Remit by check or money order for full of each it hipped by express
= re. l collect, if no money for P.P. enclosed. No C.Q.D. Money refunded if not satisfled.

Ail Merchandise Ofered in This Ad I's Absolutely New and Unused

_-_-_----_-—_------____J

Are You Interested In

FICTION?

In this issue you will find announce-
ments of importance telling about the
popular fiction Dpulp magazines which
are now published . ... turn to them and
get complete details about

WONDER STORIES
PIRATE STORIES
HIGH-SEAS ADVENTURES

The M ine of Se: Foremost educations {sex maga-

sive. Bex pecrets in plain English. Instructive and enlighteni not m

risque book—containg 7o offensive matier, Know thysclf! A

written by doctors. issye_contalns 25 imporiant sex articles:
oumerous illustrations. Our doctors snswer your mex tLuen ne

FHEE """Send 15¢ for sample or $1.00 for & months subserip.

tion. SEXOLOGY. 95R Hudson Street, New York City.

Design Curves for Pads!

Set of curves and instructions for desizning pads of
any value from ¢ to 40 db and to match any hnpedance.
Very heipful In publle address system and radio
broadeasting installation and malntenance, Will gave
many hours of labor. Complete set muailed post-pald
for $1.50. Address:
R. E. WILLEY

4629 York Avenue So., Minneapolis, Minnesota

WALCO’S s o U N D

RECORDING INSTRUMENTS

Servicemen—Dealers—Techniclans
Write for our latest catalog on Home Recording

Apparatus,

F R E E No ohligations. Consult us about P. A.
and Home Recording Installations.
ELECTRICAL LABORATORIES CQ., Ine.

141 East 25th St. New York, N. Y.

showed no distortion whatsoever {as viewed on
the screen of a cathode-ray oscillograph).

Because of the high gain characteristic of
the 6A6 when used in this circuit arrangement,
it is imperative that the followIng two special
precautions be taken.

(1) A high-low gain switch must be incor-
porated to cut the gain of the first tube down
to 26.8 (instead of 720) when high-level input
devices are employed and the extra gain is
not reauired. This is accomplished by a D,P.
D.T. togrle switch which feeds the secondary of
the input transformer either into the first, or
into the second triode section of the pre-amplifier
tube. When the signal is being fed into the
second section, the first grid is shunted to the
100,000 decoupling resistor which remoives all
audio signal from the grid but maintains its
correct bias.

(2) It is imperative that no hum voltage
affect the pre-amplifier grids, and so, decoupling
resistors are placed in series with the grid re-
sistors which are bypassed throuxh 25 mf.
electrolytic condensers. These condensers not
only provide low-impedance paths for the signal
voltage, but also maintain a practically con-
stant bias, rerardless of the current surges flow-
ing through the cathode resistors. This “fixed
bias" prevents degeneration of the audio sig-

nals. A study of the diagram will show that
this decoupling arrangement has been used
throughout the first four resistance-coupled
stages.

Amplifier and Phase Inverter

Another interesting application is ghown in
the circuit arrang 1t of the d 6A6 tubes.
Here, the circuit operates as a combined ampli-
fier and phase inverter. Phase inversion, it will
be remembered, is the only tranaformerless
method for feeding a true resistance-coupled
push-pull stage from a single-tube amplifier and
is accomplished by connecting the plate of the
first triode section {(of the second 6A6) through
a .l-mf. condenser and 0.5-meg. resistor into
the grid of the second triode section. A grid
resistor of 50,000 ohms and a decoupling resistor

of 10,000 ohms complete the circuit. These con-
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stants are chosen so that a portion of the A.F.
voltage developed across the plate load of the
first triode section is impressed upon the grid of
the second triode gection exactly 18¢ degrees out
of phase with the voltage impressed on the grid
of the first section. Therefore, the grids of the
succeeding stage (two 468) may be resistance-
coupled to both plates of the combined amplifier
and phase-inverter tube. '

True Class A Drivers

Two type 45 tubes were chosen as class A
drivers of this amplifier for the following rea-
sons :

(1) 458 in class A push-pull are noted for
their high-quality output.

(2) They are capable of generating more
than sufficient power to operate the class B
output stage (a power output of 214 watts is
required from the drivers for full 50 watt out-
put). They can deliver 5 watts before the
slightest trace of distortion is introduced.

{3) The recommended plate load of the 45s
as used in this amplifier are identical with the
recommended plate load of the output channels.
This permits the use of the same output channel
No. 1 transformer for use with 6 or 25 watt
output; and eliminates the necessity of changing
any speaker connections when switching from
low. to medium-power output.

Both grids of the 45s are maintained 56 volts
negative with respeet to their filaments through
a voltage drop in the 875 ohm biasing resistor.
Twe 10 mf. electrolytic condensers maintain a
steady potential across the input circuit of both
tubes so that no hum is introduced into the out-
put waveform. The two .l1-mf. condensers by-
Pass any R.F. currents that may be present in
the heater circuit.

Distinguishing features of these circuit ar-
rangements are: (1) No power is required
by the grids of the type 45 tubes. (2) Five watts
of undistorted power is obtained with the two
453 in a true class A push-pull circuit—which is
the nearest apbroach to distortionless amplifica_
tion known. The output of these driver tubes is
brought to two poles of the “5 to 25 watt”


www.americanradiohistory.com

RADIC-CRAFT MARCH,

for

Many Auto-Radios

Installed Last Summer
Now Need Servicing!

Auto-radios installed during the past
six months usually need some minor
adjustment—new tubes, new suppres-
gors or ather parts. Perhaps the job
will even be more difficult—then you'll
find how needy the Auto-Radio Serve.
ice Manual is to repair the job quickly.

$9 50

1933
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- Trouble S0 -t 3
To_evervone who mow purchases llm OFFICIAL
AUTO-RADIO SERVICE MANUAL this big
48-page Supplement is 1ssued FREE. DPractically
all of the latest sets, toiether with servicing in-
formation will he found in these new pares. The
new Supplement does not Inerease the st of the
book 1o ¥ou. but Rives You an Auto-ltadio Service

Manual that i3 right up-te-the-minute with serv-
ice notes.

Good Money in Servicing Auto-Rudios

If you are overlooking servicing auto radlos. You're
mixsing a great deal of business. The auto-radlo
business had Its greatest hoom last summer when
thousanis of sets were sold, ULy now many of
these sumne sets redquire servieing amd with hun-
dreds of them rlght in Your own community, You
can build up a Rood suto-radio servlelng business.
In 8 short time you can casily add 25% profit or
more 1o your regular servieing business.

List of sets covered in the Manual

Arme Radio Mre. Co, P. R. Msallory & Co.
Allled Ralle Corbh. Mellorn Radie, Mig. Co.
Atwater Kent Mfg. Co. Montgomery Ward & Co.
Audiola Kadie Ce. National Co.. Ine.
Autocrat Radio Company  Noblltt-Sparks Iml.. Ine.
Automatic Radio Mfz. Co.Phllco Radlo & Tel. Corp.
Carter Gonemotor (‘ofp.

Pierce- Airo. Ine.
Century Radio I'rods. Co. Premier Electrle Co.
Chevrotet Motor Company Kadio Chassis. Ine.
(‘olrl‘:glldated Industries,

p—
stallath

RCA-Vietor Co., Ine.
Sentinel Radio Corp.
Sparks-Withington Corp.
Stewart Redlo & Tel. Cord
Stewart-Warner Corp.
FEmerson Flectrie Mfg. Co. Stromberg-Carlson Tel.
Fada Radio & Kler, Corp.  Mfg. Co.

Federated Purchaser. Inc. Transformer Corp. of Am.
Ford-Majestic Unhtedd Amer. Boseh Corp.
Franklin Radio Corp. Unlted Molors Sersice
CGalrin Mg, Corp. 1. 8. Radio & Tel. Corp.
(iencral Electric Co. T'tah Radlo Prods. Co,
General Motors Corp. Wells-Gardner Company
A. H. Grehs & Co. Wholesale Radlo Serv. Co,
Grigsby-Grunow Co. Rudolph Wurlltzer Mf2,
Chas. Ifecdwin (‘ompany Co.

International Radio Corp Zenith Radlo Corp,

Over 200 Pages
Over 500 Ilustrations
9 x 12 Inches
Flexible, Loose-Leaf Cover

MAIL THIS COUPON TODAY!

GERNSBACK PUBLICATIONS,
99 Hudson Street, New York, N.

Enclosed ¥ou will find my remulance of $2
which pleise send me One Copy of ibe O 1AL

AUTO-RADGO SERVICE MANUAL with FREE 48-
pake Subglement. Send remittance in check or money
order.  Ttcgjster lener if it conraing cash or currency.
WE I'AY POSTAGE.

Crosley Radio Corp.
Deleo Aphllance Corp.
Pretrola Radio Cory.

INC. RC-3-35

Address .

ity State
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switch which connects them either to the inter-
stage class B transformer for driving power, or
to the output transformer of channel No. 1 for
high-grade audio work.

The interstage transformer (T1) is the link
between the cluss A driver and the power output
stage. The step-down ratio of the transformer
is designed to prevent distortion in the class B
stage.

As the quality of the power output is to a
large extent dependent upon the design of this
transformer, particular care was taken in the
construction to maintain a low leakage reactance
so as to avoid loss of high frequencies. In view
of the fact that a power of only 214 watts is
required to drive both channels for full 50 watts
output the ocutput stage attains maximum out-
put long before the driver stage is fully loaded.
This design feature thoroughtly precludes the
slightest trace of distortion from being &enerated
in the driver stage and passing on into the out-
put.

Two 50,000 ohm resistors are shunted across
the sccondary of the push-push transformer.
They are used as a precaution against super-re-
generative distortion due to transient <dynatron
characteristics. The hikh mu characteristics
of the 6A6 sometimes causes its circuit to oseil-
late on peaks. This condition is entirely elimin-
ated by the use of a speaker-correction network
and grid-to-ground shunt resistors which also
tend to stabilize the reflected load across the
driver tubes.

Solving the Hum Problem

Sound engineers may wonder what trick has
been used to allow the inelusion of five different
input transformers within the same chassis,
that houses this 5 stage, high-gain and high-
level amplifier, without experiencing any power
transformer or other extraneous hum pickup.
They might reason that while it may be possible
to use a 3 or 4 stage A.C. operated amplifier to
amplify the output of a carbon microphone, the
output level of a velocity. dynamic or erystal
myerophone is so far “down' that some trace of
hum would be present in the output circuit at
full gain settings.

The truth is that no trick is employed. Com-
mon sense tells us that if %o hum is introduced
into the input cireuit, there will be no trace in
the output whether the gain of the amplifier
system be 50, 90 or 118 db.

The four factors which determine the pres-
ence, or lack, of hum in any type of amplifier
are listed as follows, in the order of their rela-
tive importance:

(1) Selection of the proper tubes: Where
high gain takes place, the tube must be of such
a nature, that, when being operated from A.C.
voltage, the alternating current passing through
the heaters will not induce voltazes on any por-
tion of the grid or within its supporting struc-
ture. (The internal construction of the 6A&
makes it admirably suited for high-gain work
without danker of internal hum pickup).

(2) Complete shiclding: The usual causes of
electromagnetic and electrostatic hum pick-
up within the input transformers are effec-
tively eliminated by using quadruple shielding
around these units. The first and third shields
being copper, while the second and fourth are
made of a high-permeability steel. By using a
closed, E-type core in designing the input transe
formers, a considerable portion of the strong
magnetic fields is balanced out.

(3) [Isclation of the power transformer: Fail-
ure to isolate the power transformer is a com-
mon course for hum in most amplifiers. Under
no conditions should this unit be placed any
closer than 15 ins. from the nearest input trans-
former. At least one copper, and one high-
permeability-steel shield should be used around
this device.

(4) Careful installation: A common mis-
taken belief held by most P.A, men, is that a
hum-free amplifier (A.C. or battery operated
types) will operate hum-free anywhere and un-
der any condition of installation. Experience
has shown that while an unshielded, battery-
operated amplifier will operate guietly in a va-
cant lot or at any other location isolated from
stray fields, it will wat provide hum-free opera-
tion when the amplifier or its inbut device
{microphane, pickup, ete.) is placed within the
clectromagtnetic or electrostatic fields of an A.C.
line. It should not be forrotten, that all high-
gain amplifiers must be used with a completely
shielded (or grounded-case) input source. If
this precaution is overlooked, all of the careful

hum-eliminating design features will be lost.

FREE 'RADIOZ5

CATALOG
Sor 1935 !

Send for the most complete and fruly
timely book In Radio—over 100 amazing
pages—devoted exclusively to Radio—a
great Profit Guide—packed with real Radio
“Scoops’” at consistently lower prices.
@ NEW. TDual Wave. All-Wave,
Wave. und Troadcast reeelvers.

& NEW, More than 15 great Bulld-Your-
Unn Radio kits,

NEW, Ap amazing selectlon of new
sct hquipment [ur Sorsmemen at low bricen I you
build. service, or scl] Radio,

zuu ‘need the ALLIED
atalk

Short

SEND FOR
THIS GREAT
NEW BOOK,

.‘.” ® NEW. A great
..li' Sectlon  devoted to
s RL Amateur Hadlo. New

5. W. gear. recelvers,

transceivers, antennss,

tubes, ete.

® NEW. The greatest P.\. arra¥ in Radio
—31 to [0 watts—new, differeni, supetior

And. of course, Radio’'s most completa
stock of perfect Standard Qusiity replace-
ment and Set.building parts. Let us quote
you for kits covering any cireuit appearing
in any magazine or handbook, SEND FOR
YOUR COPY TODAY.

Allied{Radio-~

833 W. Jaeksgn Blvd., Chicago Dept. D
O Ploase send me your FREE 1935 Catalog.

O Pilease quote for Kit described in

Name
Address
Chy
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ALLWAVE Y

OSCILLATOR

KITS!

37AC-K Foundation Kit
For construeting Model 37 AC Oscillator, having 3
.urrllrh bands from 132 ke. to 3.8 megacycles, Consists

of

1 Speclal tuning comlenser.

1 3% " Etched freauency dlal,

1 llronu douhle-pointer escutcheon plate,
ccurate coils for LI%., hroadeast and &

.\hipping Wwt., 1 b,

37AC-K COMPLETE KIT
The followlng parts, besides tho<e in the ahave
foundation &it:

.W. bands.
ONLY. $3.95

1 Itlack crackled steel cabinet with handle.

1 Engraved and drille] bakelite panel.

1 Speefal bakelite bracket, drilled and tapped.

1 Nickle plated steel Lracket for condenser and tube
mounting.

1 Two cirult, 3 (oint switch,

1 250 ohm resistance line cord.

Shipping Wt.. 3 Ibs. ONLY. $6.95

37AC wired and completely llned un supplied with
tube, Shipping Wt.. 1 1bs, For only .$9.50

Prompt Deliveries Guaranteed
DELTA RADIO CO.

135 Liberty St.,
NEW YORK, N. Y.

A

BEGIN

MAKING MONEY
in Public Address

A

with COLUMBIA
SOUND AMPLIFIERS

Write for FREE Catalogue

COLUMBIA S5OUND CO., INC,
135 LIBERTY 5T.. NEW YORK, M. Y.

et M Vg M M M M M
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ALL-WAVE RECEIVER -

15 to 2,700 Met
crers Now Only

FRE |s a TRULY ALL-WAVE recciver; all-wave in the strictest sense of the
$ .60
—

rord. It has the enormons range of fron 15 way up te 2700 melers, Just con-
with Tubes

MARCH,

1935

der what this means, 14 meters apmoaches the nitra <ot wavel hsi from there the
tatiee of the set continues on up through the winateur bamls, lelevision hands, police and
s platie bunds tight into the regnlar broadeast band and from there urther up inte rhe

L antieb of forelgh speech aml masic broadeast bamds; this, miml you. all wirth a
4-1ule ahire receiser. That is why we say it is an “all-waver” in the strictest sense
1 the word.

vothat bt the pereiver will work from any source of eleetricity whatever, be it an clecirie supnly nain

voll tapin lighting plins, or what lsae s, The specal adapters listed Delow will . tapt T3 323-v

e i all of tiese eleciiieal srces, The receiver uses anly the very latest 1ype of tnbed ~uch a3 GF7,
w \ a daal pemtade trinde fube (ac- .
e tuhes in onel, a 13 power output N"A 3”6";; Universal All-Wave Receiver Ineluding Tubes But Less Coils, [10 wvolt WOTI(S from ANY
. S Dilegain tube amdi @ 23%3 vouM.-Pi".c(E)perallun. List Price $21.50. SI2.6°
yeotnt - . . . - .

\ mies of T ofls are usal 10 cover the cno.uiigzps'ﬁdnb_f 4 Plug-in Coils (15 to 200 meters) List Price $4.00. sz.3° ELECTRIC SOU RCE
troe I~ e eprion ranze. '

No. 323 Set of 3 Plug-In Coils (200 to 2700 Meters) List Price $3.00
ymae speaker, built-in antenna and YOUR PRICE... 5o o ™ e $ [ sl'.,b
prosicion for phonegraph pickup. The re- No. 324 All Electrie Auto Adapler With Suppressors, for use in automobiles or boats.

List Price $12.50. $7.30

ceiver cuncunes as little as 440 watts on YOUR PRICE

Including Batteries

110 vedts amil M walls an 220 volts, The
yeceivel 14 hutead ina steel cabioer, hurl- 220 volt AC.DC
walimut i<l Measwnes 837 wide, 67
Ingh, 3% deep. Ship. wt., 12 Ihs.

32 volt tarm light adapter—YOUR PRICE

adapter—YOUR PRICE

$0.88
$5.95

FREE

387

Now

Tuhes, List Price $23.50,

YOUR PRICE

NOTHING ELSE
TO BUY

Radio Trading Co,,

YOUR PRICE

MEASUREMENT IN RADIO, by F.
H. Lumley. Published by The Ohio
State University, 1934. Size, 6x9
ins., 318 pages, cloth bound. Price,
£3.00.

The title of this new volume is apt to sug-
pext technical formulas and profound mathe-
matical equations. In that sense it is misleading.
There isn't a single cquation in the book. It
deals exclusively with the ficld of radio-listener
re<pun~e to broadeast programs and how the
troadeast -tation can ascertain such response
to ite transmission. The subject is admirably
cavered, showing long and theoughtful study and
yreparation.  There should be a demamd for its
clearly written information,

Contents inelude: General Methads in Mea-
surem nt; Snec’al Principles of Moasurement ;
Analy-is of Mail Response: Questionnaivres. Re-
yort Farms, and Tests: Methods of |'ersonal
Caontact: The Telephone in Measurement: Ana-
Yysing  Sal v Response:  Special  Methads  of
Measureraent ;. Resnlts of Surveys: Psychologica]
Fuctar< in Listening; Synopsis of Methods.

A S3-pare appendix supplements the text.

-

LES PARASITES EN T. S, F. ET
LEUR ELIMINATION, bv R,
Singer. Published by Publications
Cinematorraphiques, Paris, France.
Size 5% x8'4 ins, 79 pages, pro-
fusely illustrated, paper cover.
Price, 12 francs,

COpening with a set of figures which tend to

3rove that atmospheric interference s respon-

sible for only 1%.47¢ of total disturbanees af-
feeting radio reception, the author then ex-
plains how electrical devices produce interfer-
ence and shows how comhinations of impedance
and capacity can reduce it.

A list of French goveramental regulations
against parasitic noises is appended. The book

i wWritten entirely in French,

ERE is one case where price does not follow quality-

or D.C., 25 or 60 cveles, is available,
The set measures hut 10" wide by 53~ deep by 7% "

high., Shipping weight 16 Ihs. List Price $23.50. Model i
c 5 st 23.50, com S
only = 381. 4 Tube A.C. Broadeast Receiver, Complete with d;r‘na:‘;“s::u s
viapareel
- sl°'9° D'l:ﬂ inelude
tharges: ex-
— 512'90 cess refunded,

90 take it anywhere—uny place where 110 volts either A.C.
L
—

Maodel 387 5-Tube AC-DC Brnatfeu!ml'i:ctiver,m

'BOOK REVIEW i

An AMAZING VALUE!
4-TUBE AC-DC RECEIVER

200 TO 550 METERS—BROADCAST

Radio
and Short Wave
Treatise
108 Pages
1500 llus,
Enelose five
cents (coin) for
postage. Treatise

sent by return
mail. Print name

only

with Tubes.

97 Hudson St.,

D. shipments

remitiance ac-

for althougzh the price is down, the quality is up, Uses TERMS and address ¢lear-
1-25Z5, 1-38, 1-36 and 1-39-4.1—and vet with these simple | Send maney ly on request. Ml
tubes brings in stations which for their «istunce and |order. certi- 1‘ '»"'i""' e “.','.! eI, TE o
clarity will amarze the most skeptical broadeast listener. |fed check or f ;II:y‘ ;::l mtljlullu::: fli r ! I.idl,l.lt;:lr‘.'nfn:::‘;-
Has a built-in antenna and requires no ground. You ean |new U. S, vadio kink< real’ Hre ra met cliandi ve!
stamps. C.0. PARTIAL LIST OF CONTENTS: ['ihul
i
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Ulapter 2
of New Tube. Ievapin ot Rattery
Sets for Two- Vol Tubes - Puble Address
steis How to Buill Short-Wave TFrans-
mitler and R
ceivers 1'p-10-
Date Tube Chart
wnd  Sockel  Uon-
hoctions, ele., etc.
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|SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

WHAT ARE THE SERVICE MEN’S ENSSENTIALS?

HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of “Service
Men’s essentials” for its members and associate members only,

These essentials are priced at cost. plus a small additional fee which is the only source of income that the
Association has. No one obtains any profit or benefit. except the Association itself, Whatever profit accrues, is
reinvested for the furtherance and enlargement of the Association.

By using the letterheads. billheads, etc., you present the business-like appearance to your customers. In addi-
tion. the Association has made arrangements with most of the prominent manufacturers to allow special
discounts to members, providing ORSMA letterheads are used when ordering.

No. 1 ORSMA LETTERHEADS
These letterheads, shown om the right. are furnished with
your name, address and telephone number, Printed on excei-
lent paper. They are soid in lots of 100 or multiples thereof.
with a distinct saving for single orders of 1,000 or more.
Per 100, 60c; per 1000, $3.00.

No. 2 ORSMA ENVELOPES
These are furnished to match the letterheads, printed with
your name and address and seal of the Association. They g0
hand in hand with the letterheads and are usually ordered in
the same quantity, l’er 100. 60c; per 1000. $3.00

No. 3 ORSMA SERVICE RECORD CARDS
These serve a double purpose; whenever you complete a joh
you il out the report-bill and hand it (o the customer; this is | E——
the 'Dpsychologleal moment®’ to collect. By the use of carbon

paper a permanent tecord §s kePt. Furnished with name, No. 1—6§0c per 100
address and telephone number., Per pad of 50, 60c; per 10 $3.00 per 1000
pads, each of 50, $3.00.

No. 4 ORSMA INSPECTION LARBELS
The 1abel 1s to be filled in with the Proper dates, and pasted
inside the set or cabinet where the cxtomer will see it. 1t is
a continuous reminder to him that when service 1y needed, he
can call you again. The advantage is appafent. Per 100. 60c;
per 1000, $3.00.

No. 5 ORSMA LAPEL BUTTON
| 1 At the suggestion of many members a handvome lapel button Crslptd
bearing the name usnd emblemn of the Association has been Voo B €.
No. 14—50¢ each designed. 1t signifles thyt you belong to the ORSMA: and o
(Plus 10¢ for Postage) in addition it gives Your customers a better appreciation of

the professiopal nature of your work. 50c each.
No. 6 ORSMA BUSINESS CARDS
These are furnished on a flne grade of paber In two colors with a blotter back. Thus

I

~— P —
they Present an ircentive to customers 10 keeh them in a prominent Dlace. They are
printed with your name, addresg and telephone and bear the official seal of the Assocha- e -
tion. Per 100, T5¢; per 1000, $4.00. T Pt
Nos. ¢ & 10 ORSMA EMBLEM CUTS
These cuts for printing, advertlsing, etc.. are furnished in two styles and sizes. They
may be used for newsPaber or telephime-book adecrtisements or for rinting of any kind. Febn
Latge size. 1% x 1% in.. $1.35 each; small size. % x % in.. $1.20 each. o
No. 11 ORSMA MEMBERSHIP SIGN Lt i Phr K
A set of three slgns, brinted on heavy cards. and having holes punched in order to o t——
hang In office or store. These are sold to members and assoclate bers. h ’. Tast

TEe
to be quite prominent and the iwo tone effect Makes them attractive. Net of three, 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color sign bprinted in large leiters wiuh Your name. address and telephone, [ T e ——" g
with the seal of the Association. This slgn is sold in quantities of 23 or more and is S
ideal for hanging in stores, offices, ete., fuT adverti~ing purposes. Set of 25 cards, $3.00

Dprs of
No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE P e i, 4 e POTAL” = b 89 At L
This includes one gold fllled lavel button, 100 letterheads, 100 envelopes, 50 service ey
record cards, and 100 labeis printed with your name and address as deserlbed above.
The whele assoriment costs only-—$§3.00—a worth-while saving. Complete, $3.00.
. No. 14 ORSMA MEMBER CERTIFICATE ?36 3—60c per, pad :f fﬁg
No, b—-50c cach A handsome diploma-like certificate engraved on stiff vellum-bond. The certificate 1s §3.00 per ten pads. each of 50
Personally signed by the President and Executive Secretary and the corporation stamp of
the Association 18 impressed on a red seal attached to it. Your name. certificate number
and date of registration are lettere¢ by hand and the Certificate is malled in a card-
board tube to inhsure safe delivery, Kach 50c. plus 10¢ fur Postage.

Surpent Iy,

RALPH C. REEDER -x
1191 Se. Puxen Strest s C aoen
Y
STEPHEN MARKO
129 Brighton Drive
ARRON,O.
No, 6—75¢ per 100 No. 4—60c per 100 No
No, 4— No. 2—60 100
$4.00 per 1000 $3.00 per 1000 $3.00 p:rpleI;OO
e T T T T =
| Application for ORSM | OFFICIAL RADIO SERVICE MEN'S ASSOCIATION Re-3.33
| Membership in | 99 Hudson Street, New York, N. Y.
Please send me the following RADIO SERVICE MEN'S ESSENTIALS which I have
I Executive Secretary. ORSMA I selected from this advertisement. My remittance for $............ is enclosed. Send
{ 99 Hudson Street. New York, N. Y, remittance in form of cheek or money order. Register letter if it containg cash, currency
[ § ‘ I or unused U. 8. Pustage Stamps,
| Kindly send an application blank for l
O Full Membership b e
| 3 Associate Membership ] 50000606a000000 00Ca0s 36000000
I Name e } ,,,,,,,,,
| Street or Box vvvevvemememmnnsoesoenennnns | S0B0RG00RAAAAAEANON000RGAGARARTE PP
I l Name ... it e g RS R .... ORSMA No. .............
I (4130850000006 650 0000000000000 Smte..i‘.r | Address ... i City and Stateg ol dpelin Siimy
— .
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SUPREME 333 DELUXE ANALYZER AT YOUR JOBBER,
DEALER'S NET CASH WHOLESALE PRICE......... $39.95

"The most complete and highest quality obtainable at anywhere near
the price," writes a Wyandotte, Mich., radio serviceman. See it at your
Jobber and convince yourself. Write for complete technical details and
catalog of Supreme Instruments.

SUPREME INSTRUMENTS CORPORATION

517 Supreme Building Greenwood, Miss.
Export Dept., Associated Exporters Co., 1457 Broadway, Hew York City
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