HE BUILT THIS

"4-IN-2" SHORT-WAYVE
ALL-ELECTRIC SET
Sce page 398

Hi-Fidelity on Short-Waves—Novel 1 Tube All-Wave All-Electric Set
3 Meter Transceiver—All-Wave Oscillator— 6 Tube All-Wave Receiver




SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

Men’s essentials”

WHAT ARE THE SERVICE MEN’S ESSENTIALS?
HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of “Service

for its membhers 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 ohtains 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, hillheads. etc.. you present the husiness-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.
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No. I ORSMA LETTERHEADS
These letierheads, shown on the right. are furnished with
your name, address and telephone number. Printed on excel-
lent paper. The¥ are sold in lots of 100 or multiples thereof.
with _a distinct saving for singie orders of 1.000 or more.
Per 00, toe; per 1000, $3.00.

No. 2 ORSMA ENVELOPES
These are furnished to match the letterheads, printed wilth
yout name and address and seai of the Association. They go
hand in hand with the ietterheads and are usually ordered in
the same quantity. Fer 100, 60c; per 1000, §3.00,

No. 3 ORSMA SERVICE RECORD CARDS
These serve a double purpose; whenever you complete a joh
you ﬂll out the repori-bill uud hand it to the customet: this i
the ““psycholugleal moment' to collect. By the use of carbon
Daper a permancnt record Is kept. Furnished with name,
address and telenhone number. Ier pad of 50, 60¢; per 10
pads, each of 50, $3.00.

No. 4 ORSMA INSPECTION LABELS

No. 1—§0c per 100
$3.00 per 1000

The label 1s to be filled In with the proper dates, and pasted
inside the set or cahinet where the customer will see jt. It is
a continyous reminder to hin that when service is needed, he
can cali you sgain. The achvantage is abparent. Per 100, 60c;
Der 1000, €3.00.

No. 5 ORSMA LAPEL BUTTON
At the suggesiion of many memhers a handsome lapel button
bearing tiwe name and emblem of the Associatlon has been
Nu. 11—30¢ each ;ie:lzdr:ieldi ltlslgnjnillcs that :o‘u belong ;o"the Oltsale\': nm:
b - n addition it gives your customers a better appreciation ol
(Plus toc for Pustage) the professional nature of your work. 50c each.

RADM RERVICE SBOF
No. ¢ ORSMA BUSINESS CARDS

These are furnished on & fine grade of paber in two colors with a blotter back. Thus - e M,
fhey Iresent an ircehtive to customers to Kevp (hem in a prominent pPlace. They are

printed with your namwe, address and telephone and hear the official seal of the Assocla- e m—
tion. P'er 100, 75c; per 1000, $#4.00. e
Nos. 9 & 10 ORSMA EMBLEM CUTS
These cuts for printing. a(lurlhing. eic.. are furplsiied In two styles and sizes. They
may be used for 1 bouk advertd ts or for nrlntlng of any kind. e
Large size, l% xl% in., Sl 3'- each; small size. % x % fn.. $1.20 each. [ S 1
No. 11 ORSMA MEMBERSHIP SIGN e P
A set of three signs, printed (m heavy card:, and having holes pum-hed In order to .
hang in office or gtore. These are sold to members and a.<0Ciate Large 5 2
to be quitc prominent and the two tone cffect makes them attractive. '-:el of three, 50c. o

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color sign printed in large lerters with your name, address and telephone,
with the seal of the Assoclatiom. This sign is said in quantities of 25 or more and is
fueal for hanging in stores, oftices, ete., for adverlising purpases. Set of 25 cards, $3.00.

No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE
This includes ore gold filled label button, 100 jetterheads. Int envelopes. 50 service
record cards, and 100 labels printed with your name and address as described above.
The whole assortment costs only—8§3.00—a worth-while saving, Complete, $3.00.
No. 14 ORSMA MEMBER CERTIFICATE
A handsome diploma-like certificate engraved on s1ifT vellum-bond. The certificate 13
personally signed by the President and kxecutive Secretary and the corboration stamp of
the Assoclation is impressed on a red seal attached to it. Your name, certificate number
and date of registration are leitered hy hand and the (‘ertificate is malled in a card-
Domd tube to lnsure safe delivery. Each 50c. plus boe fur Postage.
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No. 3—60c per pad of 50

No, j3=350¢ each $3.00 per ten pads, each of 50
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STEPHEN MARKO

129 Brwghton Drive
Tel 3-0672 AKRON,O.

Na. 6—73¢ per 100 No
$1.00 per 1000 8

Apnlicacion ot ORSMA |

4—60¢ per 100 No., 2—60c per 100
$3.00 per 1000 sn.oo per 1000

OFFICIAL RADIO SERVICE MEN’S ASSOCIATION U138
99 Hudson Street, New York, N.

| Please send me the following RADIO SERVICE MEN'S ESSENTIALS which T have
selected from this advertisement. My remittance LU T - is enclosed. Send
| remittance in form of check or money order. Register letter if it containg cash. currency
or unused U. S. Pustage Stamps.

Executive Secretary, ORSMA
99 Hudson Street, New York, N. Y.

|

I

I

_ Yew I

Kindly send an application blank for l
(O Full Membership

O Associate Membership I

|

|

|

I

I

—_

T T T T T T
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OPPORTINITIES o

are many =

for the Radio
Trained Man

Don’t spend your life slaving away in some dull, hopeless job! Don’t be /7Y
satisfied to work for a mere $20 or $30 a week. Let me show you how to
get your start in Rudio — the fastest-growing, biggest money-making game on earth. /

Jobs Leading to Salaries of $50 a Week and Up //

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman ///
and in Service and Installation Work —as Operator or Manager of a Broad- 74
casting Station—as Wireless Operator onaShip or Airplane, or in Talking
Picture or Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radiu!

Ten Weeks of Shop

Pay Your Tuition After Graduation

Training

We don’t teach by book study. We train you on a great outlay of Rndjo, Telgvision and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Pictureand Sound Reproduction equip-

ment, Code Practice equipment, etc. You don't need advanced education or previous expe-
rience. We give vou — RIGHT HERE IN THE COYNE SHOPS — the actual practice and
experience you'll need for your start in this great field. And because we cut out all useless
theory and only give that which is necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll beademand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE

and learn Television on the very latest, newes

t Television equipment. Talking Picture and

Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

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

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

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

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving Sets and ac-
tually trasmit your own Television programs over our mod-

ern Television equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
of money stop you. Many of our students make all or a good part
of their living ‘expenses while going to school and if you sheuld
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested— proven beyond all doubt. You can find out
everything absolutely free. Justmailcoupon for my big freebook!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 15-8H, Chicago, IlL
Maii Coupon Today jor All the Facts

| D S D . S S S - L 1 0 11 I [ [ ]

§ H.C.LEWIS, President
1 Radio Division, Coyne Electrical School
= 500 S. Paulina St., Dept. 15-8H, Chicago, I11.

Dear Mr. Lewis:—Send me your Big Free Radio Book, and
]
g all details of your Special Offer, including your **Pay After
g Graduate” offer.
|
! Name. .....
|
= Address ......... TS 5T ST AT B T NS ATl
1 .
B Oy, oo iiinnnins ceneanns State. . . .. ‘oo

Please Say That You Saw It in Rapio-CrarFT
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J. T, BERNSLEY, Managing Editor
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R. D. WASHBURNE
Technical Editor
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Set J. T. Bernsley

The Latest in Police Radio Receivers

New Short-Wave Link to Byrd

Short-Wave Stations of the World.

The Latest Radio Equipment

An Improved 6-Tube All-Wave Set M. K. Baker
Build This Novel 1-Tube All-Electric, All-Wave Set

H. &. Cisin
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WE PO OUR MART

FEATURING
BROADCASTING
IN OUR NEXT ISSUE:

WATCH for the next issue of RADIO-CRAFT in which
you will find descriptions of all the new developments in
radio operation, from studio to home.

ALL ABOUT BROADCASTING. If you want to know just
how far the American broadcast system has progressed
to date, and just what are its +rencrs. read the article on
this subject which has been prepared by one of its active
participants.

HOW TO CHOOSE YOUR RADIO SET. With a veritable
galaxy of radio sets staring him in the face as he enters
the store door of the average radio dealer, it is no won-
der most persons buy by “luck' (or lack of itl), rather
than good judgment. All the sets seem to "listen’ alike,
and so our hero takes a second squint at an attractive
cabinet, checks with the bank roll, and says, "gi-'me." But
the CHASSIS harbors the real value. How does one
chassis differ from another; how can you tell a "good"
chassis from a "poor' one? Well, the answers constitute
our author’s story.

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 pestage.]
Entered at the post office at Mt. Morris, 1ll, as second-class matter
under the act of March 3, 1879.

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 EVERYDAY SCIENCE AND
MECHANICS. Subscription to these magatzines may be taken in
combination with RADIO-CRAFT at reduced Club rates. Write for
information.

Copyright 1934, Continental Publications, Inc.

HUGO GERNSBACK, President . S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Il
Western 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
11l Rue Reamur 179 Elizabeth St., Melbourne
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GX, NOT SO 6000 BILL, MO, TOM . I'VE BEEN TOD BUSY MAKRING 1 AM LUCKY, TOM, BUT YOU

- of BUY 1% STILL HAVING FUM GOOD MONEY OUT OF RADIO To HAD THE SAME CHANCE.
. I PLAYING WITH RADIO, SPEND TIME “PLAYING™ WITH 1T, REMEMBER ABOUT A YEAR AGO
GEE, THERE'S DJC IN o HADD JCLAST NIGHT | SHOWED YOU A BOOK FROM
BERLIN. THAT'S THE TENTH 's zv;(:?v‘:u'nov ON A LITTLE SET 1 BUILT. NATIONAL RAQIO INSTETUTE THAT
FOREIGN STATION “J] 1S RADIO STILL YOUR GOSH. BILL, YOU'RE SURE LUCKY. TOLP ABOUT THE CPPORTUMITIES
HOBBY TOO ! 1 NOTICED YOUR SWELL CLOTHES Auplibis FUTURLTINIRADIO [ANC

TONIGHT. RADIO 15

SURELY FUN. } Qf HOW OTHERS WAD SUCCEEDED

THAQUSH THEIR HOME TRAIM=
ING? REMEMBIER | TRIED

To GEY YOu YO ENROLL
FOR THEIR COURSE WHEN /
105,

AND SNAPPY CAR. | THOUGHT
YOU HAD INKERITED A MILLION,
TELL ME ASOUT 1Y

MR, . TRAINING
CERTAINLY PAYS. §
JUST STAATID A FEW
MONTHE ALQ AND M
MAKING GO00 MONEY
ALREADY. THIS &PART
TIME WORK 1S SWELL
FUN, AND SOON I'LL

A
OR IWSTALL AND OR makE 6OOO M;" . YOU CERTAINLY
SERVICE LOYD 1B SR O T KNOW RADIO.

QYHER REW Awp GROWING

SPEARER SYSTRMS | (L NS OF RADIO. MINE NEVER
THERE'S mo EmD OF GOOD SOUNDED BETTER
JOBS FOR A M
RADIO MAN'  YES,
SIR, I'PA GOIMGE TO SEND
won ™At FREE BooK

TrEN § CAM MAKT
REAL MONEY
SERVICING
RADIO SETS

WELL, IT WAS THE SMARTESY MOVE ¢
EVER MADE. '™ DOING SwiiL. MARY AND iF BiLL
1 ARE TO BE MARRIED NELT MONTH, TOM,
WHY DON'T YOU SNAP CUY GF 117 DON'T
STAY IN THAT DREARY LOW PAY JOB ALL
YOum LIEE. RADIO 1S MORE THAN A
PLAYTHING. IT'S A BIG BUSINESY. ITS

OR QET A

YOUR OPPORTUNITY. TARE MY TIP. 1T JOB IN A AND GFT THE DOPE BE ALL SET

ISH'T Too LATE. AADIO 1§ $TILL BROADCASTING RIGHT ~vOow/ FOoR A

YOUNG AND GROWING. STATION GOOD
FULL
TImE

ON,TOM ITS WONDERFUL— 1 QUR WORAIES ARE OVER.
TD:rumg MOW FAST YOU'VE '™ MAKING GOOD MONEY nOW,
GONE AMEAD SINCE YOU AND THERES A 8i6 FUTURE

WENT 110 RADIO. Wi AHEAD FOR US IN THIS
NEVER COULD wAVE GOTTEN MvVE wikEe RAD/O
MARRIED ON WHAY YOU . FIELD.

WERE GETTING BEFORE.

.« « « . lwill help you start

a spare time or full time Radio
crvice business Without Capital

Many Radio Experts Make

L/ THAT N.R.1. MEN | 40 60 75 a week ;
The world.wide us¢ of Ihdm sets hins made hurdrede of apportunilies for good spare time or full timé
MARE GOOD MONEY Itadio businesses. Many of the sevenicen million Kadic sets are only ¢, 10 409 etticient. 1 will show

you how to cash in on this condition. [ will shuw vou how to install and service all types of receiving
sets in spare time. I'l} show 3ou how to make enough none; while learning itndio tg start your own
service busimess. Clip the ecupon. Get my free ook, “llich Bewards in Radio.’ ltea(f how

bundreds of N. R. 1. men bLave made goud wouey in spare tume or full tiwe businesses. 4

é‘Made $6,000 in 2 Years"

“Soon after Hle (Ielyw ion started, I found my ,elf Many Make $5, $10, $15 a Week Extra in Spare Time While Learning
withont a job was well pru[eclcd with N, The day vou vcnroll | send vou dJdirectlon: lof doing 28 Rudio jobs eommon in  alutost every /
], trainibg. 'l swung right to full time l(ndm e i ghhot hoo pare thme tone 1 give » leas that have made £200 1o £1.000
-ervicing and 1 have made over $6,000 iu a little over year for wany N. 1. L. me pate thy My Cout-v i famous as *“The Training that pays
tw B.eu. . \\'I\n Spurtivent, Sparty Radie Service,
® Broadway, Newatk, . J. Gct Ready Now for a Business of Your Own and for Jobs Like These / I
™ just abo yedya It £ro 1h 3 lIPﬂlt» ver 300,000 jobs. Thousands more jeb
- . ill he o it velvnments rou ing -tatlon. use englucers, operator
“$500 a Year in Spare Time” athin anagers and pay up 10 $5.000 3 year. Manufaturers (ploy testers. Insped / 1
" Although doing spare time Radio work only, I have el engineers, ser ‘i emen. huyers for paying up to $:.500 a mr.* Dealer / :
averaged about ear extra in addition to my oh ¥ 41l er =, amd pay up to $100 b
regnlar income. Full hme I!udno work would net me week. My INL Tiook tell, baut the-e i ~
many times llmt amount.”—Edw. L. Fawcett, Slough Tclevnslon, Short Wave, Loud Speaker Systems ncluded
Rd., Laduer, B. C., Canada. There is tunlty for sou in Wadio, 1ts futwme i~ cer Televi-iol '/

W ] ! i R 0 It
d H aviation Wadie—in every l.l T." v " 0 e / ‘j' o
FRE-E-. Rad_lo kin. ,..he. .n e | _\n “ﬂl ) L| » I ‘ T / ~°.~ |
Servicing Tips a0 2 WS growing indust &

Let me FROVE that my Courso s vlear Fmd out What Radio Offers You / &
asy lo U and fascinating to I am 50 sure N. " vou ! .
stady.  Send the an for a_free In writing ref e o1 X
&0 Shooting In D it i n aml I )
A I lialtery Nel This fner n hool WY
c~thng le=-on v 13 e M mhl k

h Raudilo i

U m R
to I |
it n
1 of other fellow

t 3 e
Radio otTer
Mull eoupo

Inrience, have Income  Ka J. E. SMITH, President
Al now earn two ur Uiree  Nat'j Radio Institute, Dept., 5A
their former pay. Mail the col Washington, D. C. &
D
< -

Please Say That You Saw It in Ramo-CrarT
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GOOD BOOKS WHICH HELP
MAKE RADIO WORKMORE PROFITABLE

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

of volumes treating individually, important divisions of radio. t
the opportunity to specialize in one or more of the popular branches of the industry.
real help in your work and they will contribute to your money eatning capacity.

spare time at home,

The authors of these books are well-known to everyone.

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

his 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 TO KEEP THEM UP
TO THE MINUTE. Mail coupon below for your books.

Each bock has been designed

to give radio men
You will find them a
Read these books during your

Each is an expert radio man; an authority on the

Book No. ¢

Radio Set Analyzers

And How To Use Them
By L. VAN DER MEL

With Fuil tnstructions and Deseriptions
of Set Anslyzers, Tube Checkers. 03-
slifators, ete. (Just revised.

Book No. 2
Modern Vacuum Tubes
And How They Work
By ROBERT HERTZBERG

With eomplete Tsehnleal Data_eon Al
Standard and Many Speslal Tubes.
(Just revised.)

Beok Neo. 8
The Superheterodyne
Book
A%l About Superhetsradynes
By CLYDE FITCH

How They Work, Hoew te Bulld and
How te Servico Them.

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

A Complete Compendium eof the Most
tmpertant Exberimental and Custem-
built Receivers.

Book Neo. 3
Hew te Become &
Radio S8ervice Man

By LOUIS MARTIN

Mow to get started in the businsss of
servieing radios and how to make
meney in this Meld.

Book No., €
Bringing Electric Sets
Up to Date
By CLIFFORD E. DENTON
With Pentodes, Multi-Mus, Dynamie
Speakers—Complete Information Haow
1o Madernize A. C., D. C. and Bat-
tory Operated Receivers.
Book No. 7
Radio Kinks and
Wrinkles

By C. W. PALMER
For Service Men and Expefimenters
A Complete Compendium on the Latest

Radio Short-Cuis and Money Savers—
These Kinks Aro Great Time-Savers.

Book Ne. 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Sefectlon of the Most tmportant of
5.000 Questions Submitted by Radio
Men During the Course of One Year—
Thay Are All Answersd by & Technl-
eal Expert.

—
Book No. 9

Auntomobile Radio and
Servicing

By LOUIS MARTIN

A Complets Treatise on the Subjeet
Covering Al Phases from fInstalting
fo Servieing and Maintenance. A Book
That is Greatly Needed Today.
(Just Rovised.)

Uniform

walue.

Volumes are ait untform size. 6 x 9 inches. and contain on an
All Books average of 50 to 120 Iliustrations.
Daber and 0o expens® hus been spared 1o make It an oustanding

Fach book 8 printed on fine

Book No. LD

Home Recording and
All About It
By GEORGE J. SALIBA
A Complete Treatise on Instantaneous
Reeordings, MieroPhones, Heeorders.
Amplifiers, Commereial Machines,
8ervicing. ote.

Book No. 11

Point-to-Point Resistance
Measurements

By CLIFFORD E., DENTON
The Modern Method of Servicing Radie
Recoivers—a Book Which Radia Ser-
vice Men Have Reierred to More Than
Any Other.

Baok No. 12

Public Address
Installation and Service
By J. T. BERNSLEY

Modern Methods of Servieing and Install
ing Publie Address Equipment.

Big Discount
To You

Tn order 10 make it possible for
(veryone to buy the-e bouks, the
fifty (510 cent  nrice has  been
tnade  unlform  for all
You can Luy these hLooks senas
rately, but you should take ad-
santage of our speclal offer:

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

Simply A1 in the cournn at left,
toiaall It to us together with
nttwine

r maney

volumes,

(hecke, stamps
orders accepted.

which you are to

for

JANUARY,

Here are the
subjects covered--

Set
Analyzers

Tubes

Superheteradyne
Circuits

Radie
Hook-ups

Servicing
Business

hadarnizing
Electric Sefs

Kinks
and Wrinkles

CQuestions
and Answers

Auto-Radia
Servicing

Home Recording

Resistance
Meosuremants

Public Address

‘--------------------------..--------------------
GERNSBACK PUBLICATIONS, INC.. 99 Hudson Street. New York, N, Y.
I hare clrrh:r] below the numbers of hooks In the RADIO-CRAFT LIRRARY SERTES

I me. and have deducted 3% for ordering five {5) books or niora
included my remittance in full, at tho priee of 50c each. when less than flve bovks are ordered.

I have

The amount of my remittance £5.......00000000.. (Stamps, checks or money orders sccepted.)

1935

-

Circle numbers wanted: 1 H 8 4 5 8 7 8 3 10 11 12

Name ceeveectacccensartcncorrscarceancsanae AdIress ....iiiieiisiiocanissesensieisaanae

..RC-136

L L T T Y ey ——

Please Say That You Saw It in RADIO-CRAFT

Blate c.evenvaciectiniaciann




RADIO-CRAFT for JANUARY,

1935 389

e

AR
SERVICE MODERN RADIO RECEIVERS

10

IN 1000 WHO CAN

RADIO SERVICE WORKL
NOW OFFERS GREATEST
OPPORTUNITIES SINCE
RADIO BEGAN cc e

Radical changes have taken
place in radio receiver design
during the past year. Circuits
and construction are very differ-
ent from the receivers with which
the radio service industry has had
its greatest experience. Even more
sensational developments w ith further
complications are coming next season.
Who will service these receivers?  Cer-
tainly not the “old timer” who knows
nothing about modern receivers!  He
can’t do it. ‘That is why, right now,
there is an urgent demand for reliable
service men with up-to-lhc-n'ninu[c knowl-
cdge of modern radio reccivers. Such
men can step right out and earn up to
$3 an hour doing nothing bur pleasant
service work in the better homes around
town.

No Past Experience Needed
Past experience actually counts for liule
at this time, because the swift changes in
receiver construction have made knowl-
cdge of old equipment practically useless.
Even though you may not know one rube
from another today . . . stll, you can
take RT.A. training and make more
moncy servicing modern radios than
most of the “old timers” are making.
R.T.A. graduates are doing it every day.
Many of them are making more money
as RT.A. Certified Radio Technicians
than they ever made in their lives before!

Be An R. T. A. Man and You’'ll Be
the One Man in 1000

R.T.A. training will equip you to give fast,
complete service (o any radio receiver built.
The jobs that puzzle and sometimes batlle the
usual service man will be simple as "A.B.C.’
1o you . . . when vou become an RT.A. Cer-
tified Radio Technician. ltis very possible that
you will he the only service man in your local-
ity able w quickly diagnose and quickly repair
the new types of radio receivers. Be the one
man in 1000! You cuw,

THIS CIRCUIT ANALYZER
AND POINT-TO-POINT
RESISTANCE TESTER
INCLUDED FREE :
OF EXTRA CHARGE- N
Also §7 :
FOUR LARGE KITS
OFHOME PRACTICE
EQUIPMENT sese

IT'S JUST AS SIMDPLE AS THIS

OF COURSE L8INGS CrEaT/RY iMADE %18
TWO_OTHER MENT 7~ : i
| CaN ¢ 2t RO | Teats vowoor ¥
Firx T/l 1l =] | SN P2 ELSE INTOWN }°
AT WHO CAN EIX &
AT 4 THESE NEW —
o SETS

R.T.A. Membership Keeps You Ahead of Competition
With your course of training, and without extra cost, vou get a valuable lifetime
membership in RT.A. This gives you a big advantage over ordinary service men
. .. because we constantly furnish sdranced information to our members . . . informa-
tion that puts money in vour pucket while the other fellow is stumbling around in

the dark.

To Start You Making Money Right Away
Quickly following vour enrollment for training with RT.A. you get, without extra
cost, the R.T.A. Set Analyzer and Resistance Tester . . . the handiest picce of portable
service equipment ever de- *

vised. Instantly helps vou s——eereesssss SEND CO0 UP ON saansssessessmsm
locate ;h(: l‘r()uhlc in any | o & mohaupt. Engineer |
type of receiver, old or | Radio Training Ass’n. of America |
new, and shows you pre- Dept. RC-51, 4513 Ravenswoed Ave.. Chicage, 111, |
cisely what o do about it Dear. Me. Mohanpt: Please seml me your free hook of facts about |
ralio opportunitles and how | make bly money uuickly. Also

tell me how 1 car our Set Acalyzer and four blg experi- |

RADIO TRAINING el ol !
ASSOCIATION of AMERICA | .. T

4513 Ravenswood Avenue

CHICAGO, ILLINOIS

Please Say That Yeu Saw it in Rap1o-CRAFT
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SET SERVICING

Authentle serrice Information found in

he 1935 Manual of 8 thouzand pages

: covers ali types of radio receivers In use

today. The materinl will he exiremely

ralugble to every Dealer and Servire

Man. On the diagram: of the receiver

- wherever pussihle, appear voltage reud-
¥ f) 4 ‘L ings of tubes, socke! connections, Inter

= medlate frequencles, tran-former data.

ulignment details. comny canies  of
trouble and other valuuble service ot

PUBLIC ADDRESS

The many pages on new, outstanding
deveiopments In I'ublie Addresz Installa
tion and Nerviee will be fauml helpfn
to Nervice Men aml P, A per Lallsta
Sueh prominent features as class A and
B umplifier single and  «dua!  channel
ystems—attenuators, aml mixe nper

pre-amplifiers aml other
devives availuhle for publie
[ work, will ho found iu
vte reference volune

Power sluge
commerela

addrrss and ¢
this com

ALL-WAVE RECEIVERS

Information reliilve to shert waves have
found thelr way inte the 1933 hy popular
demand. The numerous all-wave receiver
now helng sold by praetival all the
large radlo set manufacturers are includ-
ed, For theze sets, wherever possible,
complete allgning details for all ware
bamds are included in additlon te the
service materlal listed for other sets.

AUTO-RADIO RECEIVERS

No servlea manual eontd be eomplete
without a sectlon levoted to auto-radli
All acailable serelce information on new
auto-radio sets hag heen included. From
this section alene Service Men conld
derive suflielent knowledge to venture In
a speclalty fleld—that of serviclng only
auto-radles. Tt fs one of the biggest
opportunities In radlo today.

CLIP
THIS
COUPON
AND
MaAIL
TODAY!

RADIO-CRAFT JANUARY, 1935

for

The Last Opportunity

You Will Have fto Order

The 1935 Manual

AT THE SPECIAL

Pre-Publication Price

O other radio book in history is comparable te the 1935
OFFICIAL RADIO SERVICE MANUAL. In contents, in
style of printing, in grade of paper, in illustrations, there
has never heen published such a eomprehensive velume.

The 1935 Manual containg over a thousand pages—yet it

will be only 14 inches thick because it will he printed on a
special Bihle stock which js an exceptionally good stock, vet one
of the thinnest and maost durable papers. This new Manual will
be voted as the most authentic and elaborate service guide ever
used in the radio industry. Service Men and denlers who use
this 1985 Manual will be astonished by finding in it such 2
wealth of profitable serviee information which has never been
previgusly made available.

Contents Reveal Important Chapters
in the Contents of the 1935 Manual

® Over 1.000 pages full of diszrumi and essentlal informatlon of manu-
factured receivers—oniy data of resl use In servivlng 1: Inclnded. This hes
wal is really portable slnee it will he extremely thin 1 t as
olime V' gontinues where the preceding manual left oM.
puhllshed hatve ever uj ared in any pwevious volute
TAL HADIO SERVICE MANTUALS, @ Many elrcult: of extreme
vid sets not prevlously avallable are Inchided. ® Service Menh know eve

radio set has certsin weak = which are really the catt.e of troul
Wherever lhe information ould he ot d,_ these wenkne-ses with thei:
“ures ar d right with the cirul This is an entirely new and
valuable addlﬂon ta the Manual. ® All the lutest recelver, are fnclude
hll-----c et hort-ware sets, auto-radio sets, nideet and clgar-box set
el us well ' A, amplifier: and equipment, znd vanmercinl teatin:

and servielng instruments. @ The cumulullve index Is even nore eomplete
than hefore; fncluding cross-reference 1o get: o« under ditYerent natme: aml typ
numhers ldentieal with eireults printed in thls or previous volures. ® Yolume 3
Includes re-istunce dutu; socket lavouts; I. K. data; tage data; celor codes of
wiring, cahles. cte.; and the nurpose of each tube in the set s clearly lndleated ot
the diagram. @ Tube dala on latest tube: und all previous tynes will be include
to facllitate servicing, ® IFree yuestion und answer service—as lbeluded in our lust
three manuals

Three Big, Special Offers—See Coupon
In the ecoupon helow will be found Ihe same three special offers a: they appeured °
our recent circular, Hure |5 the last opportunlty for you to save u few dollurs by
taklug advantage of our FHE-PUBLICATION OFFER--BUT YOU MUST ORDERR
NOW before the book is publlshed—about Jigcember 20, Cheek the offer In the coupun
most convenlent to you and rakl it to tle publishers today. DON'T DELAYI

OVER 1,000 PAGES

Over 3,000!1lustrations. Flexible, loose-leaf covers
Size 9 x 12 inches - yet only 11/4 Inches thick

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

DL L P L LY P R Y PR RN TSN Y R ]

GERNSBACK PUBLICATIONS. INC. RC-135 1
99 HUDSON ST.. NEW YORK. N. Y. i
Gentlen Hrerewlth is my remlttance for $... - . 1o cover the pre- A
publleation prive for one copy of the 1935 OKFIICIAL, RADIO SERVICH 8
MAXNUAL, the recular prlee of which Manual §: $7.00. [ have marked in the g
sqQuare hr!‘ W the offer chosen. It is dlstinetly ubderztomi by me that. should
this Manual be offered for sule withln a year iy a reputable mail-order house M
or dealer for less than this amoum, you will return the ditTerence to me.

I understand_thal the new Manual ig fo be published about October 13th.
On aH three offers the postage Is prepaid the publishers. This is an additional #
saving for you,

OFFER NO_ §

{31 cuelose $5.00 in full (during the mnnth of September, 1334). for
the total priee of the 1933 Manuul. This saves me $2.00.

QFFER NO. 2

[J 1 enclese $3.00 now {during the montl: of September, 1934). I wlil
1wy the postman $3.00 when the 1935 Manual Is dellvered. Thls saves
me $1.00.

OFFER NO

3 1 enclose SB 50 pow (durlng the month of September, 1931), and I am
to get FREF. a one-year subseription to RADIO-CRAFT Magazline.
This saves mo $3.00.

NAME

ADDRESS

STATE.  oumrng :@qrvwmae’

G Spmmrarguini s mrs
International Money Order: we slso §

{temittance should be manlo In U. S “or
acrept personai checks. If you remit In ecash, or should you send new and unused B
U. 8. Postage stamps, which we zlso aecept, be sure 1o registe snur letter.) B
T Y P R LR L L T T T TN T e ey Y Yy |

r---------------
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“Takes the Resistance out of Radio”’

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

HUGO GERNSBACK, Editor

Yol. Yl.. No. 7, January, 1735

SHORT-WAVE APPLICATIONS

An Editorial by HUGO GERNSBACK

HE short-wave art today has assumed such vast

proportions that it is difficult even for the man well

versed in radio to keep track of all its ramifications.

Fach month there are new developments and appli-
cations in this fastest growing branch of radio.

In short-wave reception we have, today, close to 10,000
short-wave stations which transmit 'phone or code. The
largest and most powerful transmitters are those that send
international programs of the entertainment type which
can be heard all over the world. Incidentally, it is a pecu-
liarity of short waves that the effectiveness of the trans-
mitter is not realized within about 500 miles of the trans-
mitting station, but becomes apparent as the distance in-
creases (up to a certain point).

However, while the average man associates “short waves’
only with the reception of foreign programs, and while no
doubt this is their foremost application, newer applica-
tions are cropping up every day.

Short-wave transmittevs are used, for instance, for com-
mercial purposes such as transatlantic and overseas short-
way telephony. Other radio transmitters are required in
the ship-to-shore telephone sevvice. In fact, there ave to-
day, 21 passenger linevs equipped with short-wave tele-
phone whercby, for a reasonable sum, the passenger at sea
may telephone from his own ship to almost any part of
the world, via short waves. Then, of course, there ave the
many thousands of stations operating daily in airplane
work, for communication purposes between ground and
wlane, and vice versa. There are also over 50,000 short-
wave amateur transmitters scattered all over the world.
Most of these us=e code, but ’phone is on the increase.

An entirely different field of short-wave radie operation
is that of “facsimile” tranzmission, or the sending of photo-
graphs and the like. The facilities of such transmitters are
being utilized more and more by moxt of the larger com-
panies. This branch of short-wave radio has been greatly
developed in the past few years. Since it is now possible
to transmit a photograph from London to New York in the
<hort time of 15 minutes, important press photographs are
now fiashed across oceans at lightning speed and record
reproduction. Witness the recent photo-radio service of
the assassination of King Alexander where the actual views
of the assassination were published in the morning news-
papers in New York within 10 hours after the assassina-
tion took place in Marseilles, France.

Television, of course, is accomplished by means of
short waves, and while the final word has not yet been
spoken, one thing is certain: when we finally have regular
television service, it must be via short waves and most prob-
ably ultra short waves, or the wavelengths below 6 meters.
And here it might be well to state that the further down in
the short-wave spectrum we go (the higher the frequency)
the less xtrong becomes static interference until, finally,
there is reached a point in the “micro short-wave” band
where static is entirely absent. This highly important
advantage will be a boon to television because the use of
such micro waves will enable us to have images unmarred
by static.

Still another application of high-frequency radiations is

found in “radio therapeutics.” Less than 10 years ago it
was discovered by physicists that short waves could be used
to produce artificial fever in patients simply by placing
them directly in the ficld set up between two plates ener-
gized by a short-wave transmitter. The artificial fever,
which can be controlled aceurately, thus is induced in the
patient and many dizeases are today treated by such short-
wave therapy. This particular branch of short-wave radio
is still in its infancy. and much work remains to be done.

Many surprising things will come about in this field. One
of them, for instance, has to do with the extermination
of insect pests whereby the larvae are killed by the direct
application of short waves. This can be accomplished right
in fields where crops are grown and no doubt this branch of
short-wave radio will, in due time, reach vast proportions.

Geo-radio is still another branch of short-wave radio by
which geologists and others make use of the versatile
<hort waves to explore the ground for its mineral contents.
Nowadays, new mines are no longer discovered by the hit-
or-miss procedure, but the prospecting miner uses short-
wave radio eqnipment and systematically exploves his ter-
rain by noting the reflection, refraction and absorption of
short waves sent out by a miniature, portable transmitter.
Excellent results are had by this method, which is always
certain, and cheaper in the long run. In this country alone,
the Federal Communications Commission set aside wave-
lengths just for the purpose of radio exploration of this
type. Much is to be expected from this branch of radio
in the near future.

These items do not by any means exhaust the list because
there still are numerous other applications of short waves,
many of which have, as yet, no practical value. For in-
stance, down in the micro short wave region, that is, in the
spectrum where the wavelengths are only 1 inches (about
10 centimeters) in length, the action of the radiations be-
comes entirely different. As we all know, the usual short
and ultra short waves penetrate brick and wooden
buildings just as if they did not exist, but down in the
inicre short waves, conditions suddenly change, when it is
no longer possible to send the waves through solid build-
ings; nor do these waves follow the curvature of the earth
as do their sister waves. Indecd, micro waves behave much
like light waves, and transmitter and receiver must be in
sight of each other—the signals will not ordinarily carry be-
low the horizon.

Senatore Marconi is reported as pursuing experiments
toward utilizing these micro waves in “radiodynamies,” ov
the control of mechanical devices at a remote point by
means of radio waves. Reports so far received seem to
indicate that results as reliable as those obtainable over a
regular copper-wire line may be secured by using these
“beam"” waves, which may be directed like a beam of light.

Still further down, in the micro-wave band we come to
a point where the so-called ‘“radio” short waves are no
longer really radio at all. Here the frequencies merge
into those of heat waves, and behave exactly as such. Very
little ix know about these borderline waves. and there is
no gainsaying that some of our greatest surprises in radio
will come in the application of these microgcopic waves!

391




THE RADIO MONTH

The latest move in Germany is the establishment of
a huge network of television transmitters for dis-
bursing propaganda,

HITLER
TAKES UP
TELEVISION

ITHIN the past
month, Rapio-
CRAPT has re-
ceived a report
that Chancellor Hitler is preparing a
huge network of television stations in
Germany which will probably be used
as an aid to broadecasting as a medium
for disbursing Nazi propaganda.

As mentioned in the report, Hitler’s
plan includes the making of cheap tele-
vision sets available throughout the
country. This will make Germany the
first nation to establish extensive tele-
vision programs on a large scale.

Short waves will be employed for
these transmissions, so that the re-
quired number of channels can be ob-
tained. In this way, with numerous
stations properly spaced, it is expected
that even the outlying distriets will be
adequately covered.

Television transmitters manufac-
tured by the Baird Television Co. of
England are said to have been ordered
by the German officials. These trans-
mitters are of special design to cover
the conditions required for each indi-
vidual installation. They include
sound facilities as well as the vision
units, so that the voices of Hitler and
his Nazi orators will be heard, in ad-
dition to visualizing the speakers,
themselves.

While ne actual data is available
regarding the type of receivers which
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will be merchandised, it is expected
that only a single design, approved by
the government, will be manufactured
by all the manufacturers. This is in
line with the present plan in Germany
to make “Hitler’s own” receiver (a set
of small size, and relatively insensitive
so that only local programs ean be
picked up) the distinctive set. Thus,
the citizens of Germany will be pre-
vented from hearing the powerful
transmitters of Russia and other for-
eign countries from which undesirable
programs might be heard.

"FINAL" ACTION
IN RADIO
FEED-BACK CASE

HERE have been so
many “final” decisions
in the long-drawn-out
case between the de
Forest and the Armstrong interests re-
garding who actually invented regener-
ation that there is no wonder that cries
of “wolf, wolf” have been heard from
all sides in the radio industry.

It will be remembered (RanIo-CRAFT,
August 1934, page 70) that the United
States Supreme Court, presided over
by Judge Cardoza decided that Lee de
Forest was the inventor, and held that
de Forest had heard a “clear hetero-
dyne” before Edwin H. Armstrong,
then a student at Columbia University,
had struck upon the same phenomenon.

Major Armstrong recently petitioned
for a rehearing of the case with the ob-
ject of reversing the Supreme Court
ruling, and the latest decision of the
court is a denial of that application.

In addition to the legal actions which
have taken place, a heated argument
has been progressing in the New York
Timecs, between Professor Pupin and
Dr. de Forest concerning the opinions
of the former who has rallied to the
support of his colleague, Armstrong.
This argument has become heated to
the point where many bitter words are
being said by both parties involved.

In the latest epistle by Prof. Pupin,
over half a column in the Tines, is de-
voted to a “tabulation” of the names of
famous scientists and radio engineers
who take sides with Armstrong. So
famous an authority as Dr. Irving
Langmuir is quoted as having made the
following statement:

“Ever since 1913 when I first learned
of your (Armstrong’s) pioneering work
in this field, I have known the great
value of your contributions. On sev-
eral occasions after that I have had

RADIO-CRAFT

conversations with de Forest which
convinced me that he did not know of
or understand the production of radio
frequencies by vacuum tubes. I have
therefore been amazed at the fact that
the highest court has previously upheld
the de Forest patent.”

Professor Pupin sums up his letter
with the following remarks: “The
court holds Dr. de Forest to be the in-
ventor; the scientific world is a unit
holding Armstrong to be the inventor.”
—and—"*. .. I have never heard of any
scientific opinion of recognized weight
supporting the de Forest claims.”

“Dr. Langmuir, a recent Nobel Prize
man, was one of the claimants of the
same invention which was under liti-
gation between Armstrong and de For-
est for eighteen years.

“Third, the famous radio engineer,
Mr. Round of England, one of Mar-
coni’s right-hand men, also sent hearty
approval of the decision of the Court
of Appeals of the Second Cireuit.
(Which gave the decision to Armstrong
—Ed.) Both these letters appeared in
full in the Columbia Alumni News of
Sept. 29, 1933.

“Fourth, the very significant fact
that Cyril Elwell, who was the chief
engineer of the Federal Telegraph
Company, the company employing de
Forest at the time he claims to have
made the invention, supported Arm-
strong, as did Professor Lecnard Ful-
ler, now head of the Electrical Engin-
eering Department at the University
of California.”

It seems that while Dr. de Forest has
the upper hand as far as legal proceed-
ings are concerned, he must now vindi-
cate himself in the eyes of Professor
Pupin and his supporters. And so the
Feed-back case seems no nearer to an
end, in one sense, than it has been for
the past ten or twelve years.

This is how one of our staff artists visvalizes the
arguments jn and out of ¢ourt concerning the ''re-
generation patents.'
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IN REVIEW

RCA MAKES A

BUSINESS
STATEMENT

F the financial position of
the largest radio corpor-
ation in the world has
any bearing on the con-

dition of the radio business, then their
latest financial statement, issued last
month, covering the first three quar-
ters of 1934 must give other manufac-
turers an optimistic outlook for the
future.

A glance at the chart shown here,
which is reproduced directly from their
printed statement, shows that the total
gross income for 1934 is well above the
same figure for the equivalent period of
time in 1933.

Also, the part of this income which
is applied to surplus (the amount left
when all deductions have been made—
Ed.) has been substantially increased
as indicated by the chart.

While these figures do not have a
direct bearing on the radic business as
a whole, it is safe to assume that it is
indicative of a gradual rise out of the
depression slump for the majority of
radio organizations.

In connection with the Radio Cor-
poration of America, or rather its sub-
sidiary, the RCA Vietor Company,
which has been extensively advertised
as the largest radio manufacturer in
the world, we note with interest an ad-
vertisement which recently appeared
in the Lendon Times, in which Phillips
Lamps Ltd, a European concern,
claims in bold-face letters to be the
“world’s largest radio manufacturers.”

We wonder who is correct? Is RCA
Victor or Phillips the world’s “largest”?

The Radio Corporation of America is evidently
climbing well out of the mire of depression accord-
ing to these figures.

1934 1933
—— — N — = ——
Egl;';-‘-? $52648,007
e
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INCOME SURPLUS
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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-

This is what happens when you drop a radio trans-
mitter from a height of | mile,

STRATOSPHERE
RADIO
EQUIPMENT

ADIO has played an
important part in the
numerous flights
made recently by
scientists in their efforts to learn more
about the mysterious cosmic rays. It
was more than an ordinary aid to Pro-
fessor Picard in his flights, and has
enabled him to communicate constantly
with the ground—thus facilitating the
flight and subsequent landing, as well
as keeping the ground informed of
progress of the scientific investigations.

An interesting result of the recent
flight conducted by the National Geo-
graphic Society and the Army Air
Corps, is found in the photo of the
radio equipment shown below. This
tiny 8-watt transmitter which was used
during the flight was dropped through
space a mile or more and was recov-
ered last month by the NBC, which co-
operated with the National Geographic
Society in broadcasting the signals
from the gondola of the balloon.

The battered transmitter which is
now on display in the studios at Radio
City, illustrates a phenomenal incident.
Panels, transformers, resistors, meters,
sockets, condensers, and virtually every
part with one exception, was complete-
ly wrecked by the drop through space.
Oddly enough, the one part which re-
mained intact is a vacuum tube. Even
the socket in which the tube was mount-
ed was cracked, but the tube, with its
fragile glass envelope withstood the
shock,

While there is no practical signifi-
cance to this freak incident one can-
rot help but wonder whether the fact
that present day tubes are made more
ruggedly is illustrated by this lone
survivor,
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sents a review of those items which interest all.

POLICE CAR
TALKS TO
AUSTRALIA

N A spectacular demon-
e §  stration, one day last
month, engineers in

Schenectady, New York,
working on a new type of police
“prowl” car accomplished two-way tele-
phone conversation with Sydney, Aus-
tralia, with the cooperation of station
W2XAF.

The conversations were carried by
ultra-short waves from the car to the
control beard of WGY and W2XAF,
where incoming signals from Australia
were also being relayed. By carefully
regulating the incoming and outgoing
signals the two-way conversations were
made possible.

The police car was one of many new
developments in police radic which will
be first used in Boston, Mass.

A few words about the ear and its
equipment might be of interest. The
car is a light sedan, bearing no evi-
dence of an antenna or other special
features. A French-type phone is in-
stalled in a convenient position on the
instrument panel, while the 8-meter
transmitter is located in the rear trunk.
The rear bumper is mounted on insu-
lated brackets, and acts as the trans-
mitting aerial.

The receiver is kept in operation at
all times, according to regular “police
practice.” When the car is called by
headquarters and the ’phone is lifted
from its hook, the mobile transmitter,
on a different wavelength from the
one at headquarters begins to function
immediately. This method permits
“duplex” conversations between the

(Continued on puge 423)

An engineer at Schenectady, N.Y., talking to
Australia from a new type of police car,
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SHORT-WAYVE RADIO PICTORIAL

PORTABLE
FREQUENCY
STANDARD

——

TO facilitate the work of policing the numerous chan-
nels throughout the brosdcast and short.wave bands,
the Federal Communications Commission has just pur-
chased six of the devices shown above. These portable
frequency monitors are designed for use in special

trucks which travel around the country checking the i — ) =

;u.ccwecE ch! h;ning of the various broadcasting sta- . 4! L

ions. Each of these consists of a highly stabilized / HORT W TRAN R
quarty crystal oscillator, a harmonic generator and o | 2 ANDARVEECE'TeeRSM'T y
re‘tfll'o receiver. They are accurate to three parts in a II '

million.

CQNTRARY to popular understanding in the U.S., -
radio amateurs across the '"big pond’' are showing
much interest in ultra-short waves. The interesting
photo on the right depicts an elaborate mobile instal-
lation of an English amateur (G5BY). The '"rig" con-
sists of a 5 meter transmitter and receiver, each with
a separate aerial for duplex transmission. The trans-
mitter is mounted at one end of the box, while the
receiver occupies the other end. The antenna poles
can be removed while the car is in motion.

HEFE is another use for ulira-
short waves. The Japanese gov:
ernment is at present trying to
introduce radio telepheny on the
impoertant railways, for signal-
ling and communication to near-
by towns and cities for the con-
venience of passengers. The
photo above illustrates some of
the experiments which were con-
ducted recently in duplex trans-
mission and reception. Note the
apparatus.

THERE seems to be no limit to the height of fre-
quency which can be utilized for radic communication.
Several years ago, transmission on 5 meters was a most
unusual and mystifying study, and was utilized mostly
for spectacular demonstrations and laboratory experi.
ments—today it is used for commercial communication.
The photo below shows an apparatus sel up in the
Bell Telephone Laboratories for transmittina and receiv-
ing waves of 60 centimeters which is equivalent to
about 24 inches. The specially designed receiver has 4
tuned circuits for detector tuning.

Photga: Westinghouse: Witeless World; Bell Tel. Labs.

l T Phota: A. N. Mirzaor
O the ‘'round

the world" flier,
whether he con-
femplates a speed
record or simply
a leisurely flown
tour, radio com-
munication is per-
haps the most es-
sential and most
used instrument
on the plane.
This was realized
by Dr. .U
Light, who re-
cently started on
a flight in a Bel-
lanca monoplane
equipped with
two-way radio
equipment.

The transmitter
is rated at 75
watts and covers
the comptlete
range ot  fre-
quencies of 330
to 14,000 ke. The
receiver is also
of the wide range
variety by the
use of a special
coil changing me-
chanism. All of
the equipment,
including the
transmitter oper-
ated from the
plane’'s 12 volt
storage battery.

-—

Tiata: W NEhEe
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TELEVISION. as a commercial product—to be used and enjoyed a3 a
source of entertainment by the general public—is fast approaching that
stage of development where actual instruments will
This fact was brought out recently, at the New York Radio and Electric
Show—where the instruments shown above were
complete description of the technicalities attached to this system for
sending and receiving pictures appeared in the December, 1934, issue of
RADIO-CRAFT, page 330. The receiving set appears at the left in the
above photo, while the transmitting devices are at the right.

FRENCH
POLICE
RADIO

THE Radio Doctor has made his
appearance in far off Australia, In
the isolated mission stations and

settlements “out” from Cloncurry, it
often took weeks to get a message
through, by water or land. Now,
when medical aid is needed, the radio
equipped planes of the Aerial Medical
Service can reach a patient in a matter
of hours. The photo below shows the
flying doctor attending a patient, while
in the picture at the right is one of
the short-wave transmitters in actual use.

Photos Wireless Weckly.
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be

demonstrated. A more
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sold in stores.

DR. CARL SPITZ, inventor of the
device appearing at the right, is
shown euplaining its operation. It is
a recorder designed to indicate
constantly the exact location of an
airplane in flight. A small light,
actuated by short-wave radio signals
moves across a strip map of the
lane's route, thus keeping track of
its movements, The device is in-
tended to eliminate some of the
hazards of blind flying for mail and
transport lines. Some of the equip-
ment is seen behind the inventor.

1935

-I;'iE two photos, above and to the left, show
& new installation just completed in Paris,
for providing radio sid to the Prefecture of
Police. The transmitting car, with its large
aerial structure is shown above, while one of
the patrol cars equipped with receiving ap-
paratus appears at the lefi.

While this instaiiation is, no doubt, a distinct
departure from previous practices of the polica
department of that metropolis, we cannot heip
but remark at the antique appearance of the auto
receiver, with its large cabinets for speaker and
set, and the pretenticus appearance of the aerial
of the transmitter equipped truck. A comparisen
of recent photos of American police radio instal-
lations, which have appeared in RADIO-CRAFT,
and these pictures, indicate how far advanced is
American equipment.

The incident shown in these photos is the inaug-
uration of the new cars, in the courtyard of the
Prefecture of Police.

SHORT WAVE
AIRCRAFT
FLIGHT
RECORDER
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Fig. A

High-fidelity piano music broadcasts aided by a crystal mike.

HI-FIDELITY ON

There is a high-fidelity broadcasting station,
operating on
broadcast band, which is aiding listeners in
obtaining lifelike reproduction. This station,
W2XR, is blazing new trails with daily
broadcasts that cover the entire audio fre-
quency range.
causing nation-wide comment, and this may
be attributed to the unusually high standard
of equipment employed, besides the un-
usual precautions to ensure high quality.

1550 kc.—just below the

Its marvelous quality is

N THIS present era of high-fidelity
one hears much about new receiver
design which will permit the attain-
ment of the ultimate in radio repro-

duction, but little regarding the broad-
caster’s efforts to aid in this respect.
While a 14-year period of radio hroad-
casting development has given the aver-
age listener-in much to be grateful for,
there has always been that {feeling
(when listening to the majority of sta-
tions) that there is something lacking
to lend reaiism to the quality of the
broadcasts. This may be attributed to:
the tonal (audio frequeney) range of
the transmitting equipment; the gov-
ernment’s regulations in regard to ad-
herence, within 10 ke, of the frequency
assigned to the broadecast station (see
“Problems in High-Fidelity Design,”
December 1934. Rap:0-CrAFT) ; and, hy
no means least of all, the receiving set
which, with the exception of the new
high-fidelity receivers, restriets the re-
production to below high-fidelity level.
These limitations permit only a fre-
quency range of from 20 to 5,000 cvcles
(maximum) to be broadeast and re-
ceived. Since it has heen definitely

ascertained that realism in veprodue-
tivn can only be attained when high-
fidelity is attained, and, alseo, inasntuch
as high-fidelity reproduction can be ob-
tained when frequencies upwards of
10.000 cvcles (at lcast up to 7,500
cycles) are broadeast, received, and re-
preduced.—realisin  or natural repro-
duction  becomes contingent upon
whether these conditions are satisfied.
With manufacturers now producing
high-fidelity receivers, the listener may
wonder where the required ‘“‘wide-
range” broadcasts may be obtained.

Such a station is in existence in New
York City; its cull letters are W2XR,
and its daily high-fidelity broadcasts
have been amazing to all who have lis-
tened to this station. (The station is
really a vast research laboratory where
Mr., Hogan and a large staff of engi-
neers are putting the finishing touches
on their facsimile and television de-
vices, as well as the high-fidelity broad-
casting.)

Broadeasting on 1550 ke, (193.5
meters, just below the broadcast band),
and authorized by the Federal Com-
munications Commission 1o use a chan-

RADIO-CRAFT

Fig. C
Mr. Hogan at the facsimile transmitter, and facsimile sample.

nel 20 ke. wide, this station has a flat
frequency characteristic from 20 to
over 15,000 cycles. handling at least
9% octaves of the musical scale! The
quality of the broadcasts from this sta-
tion is so uncanny that it completely
upsets preconceived ideas of high-tidel-
ity and, because of the favorable com-
ment, thvee other stations with similar
equipment are now under construction
(one each) in California. Missouri, and
Connecticut. John V. L. Hogan. noted
engineer and past-president of the In-
stitute of Radio Engineers, developed
W2XR which is destined to make his-
tory as the first real. licensed high-
fidelity broadeast siation in the world!

So complete is the equipment. and of
such fine engineering design, that
amongst the radio engineering fraterni-
ty this station is considered as being a
model installation. No ordinary type
of microphone or auxiliary pick-up de-
vice is employed. Crystal microphones
are employed exclusively, and the
“wide-range” response of this tvpe of
unit is an established fact. In Fig. A
the studio can be seen and the crystal
microphone on a stand, at the extreme
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SHORT WAVES

No hit-or-miss methods, or conventional de-
sign will be found in this station. Results are
obtained only through sound engineering,
good design, and continuous research to-
wards improving the quality of transmission.
The station is equipped, in addition to the
regular quality broadcasting paraphernalia,
for facsimile and television transmission.
Only crystal microphones and pickups, re-
sistance-coupled amplifiers, and cathode
ray tubes for monitoring, are employed.

Fig. D

Visual and audible monitoring, with Mr. A. A, Barber, sound engineer.

right, picking-up piano notes for broad-
casting. So lifelike is the transmission
that even on an ordinary receiver the
quality of reprvoduction is superior to
that of ordinary broadcasts. With a
high-fidelity set the reproduction be-
comes so realistic that the listener actu-
ally feels that he is present in the
studio.

While the station is licensed to use
1,000 W, it only broadcasts 350 W. of
power. Nevertheless, it is heard at
very great distances, Seattle, Washing-
ton, as well as all through the middle
west, reporting excellent quality and
reception. The bank of transmitters in
this station (W2XR) is shown in [Fig.
B. (Note the motion picture projector
in the foreground, used for television
broadeasts of motion picture film. The
equipment necessary for transmitting
television impulses must be of an ex-
ceedingly “wide-range” nature, gener-
ally from 15 to over 50,000 cycles.)
The equipment, as seen in this photo,
from left to right, ave: high-fidelity
transmitter (1,550 ke.), television
transmitter (2,050 ke., designed for
modulation of 50 ke, cach side), sound-

E
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Fig.
The equipment for phonograph renditions using crystal pickups.

JANUARY,

movie projector, ultra-short wave trans-
mitter (46 megacycles or approximate-
ly 6.3 meters), and a facsimile and tele-
vision transmitter (2,500 kc.).

From the description given thus fav,
it can readily he seen that W2XR dif-
fers greatly from most radio broad-
cast stations. Few, if any, have so
versatile an array of equipment. Some
few months ago Mr. Hogan demonstrat-
ed to an amazed engineering group an
exceedingly simple facsimile receiving
and transmitting system (described in
July 1934 RADIO-CrAFT, “The Radio
Pen,” page 13). Its applications are
multitudinous and can be employed, if
desired, along with broadcast talks to
illustrate certain essential points. How-
ever, at the present time the equip-
ment is applied only to commercial use.
An idea as to the simplicity of the
transmitter, apparatus, and a sample
of the pictures it can send out into the
either, may be gained by reference to
Fig. C. Mr. Hogan is shown operat-
ing the machine, a duplicate of which
is being installed at Station WTMJ in
Milwaukee,

The high-fidelity broadeasting from

1935

this station is not the result of hit-or-
miss methods, but rather due to sound
engincering, good design, and long re-
search. The combination of erystal mi-
crophones, phonograph, pickups, resist-
(Contimed on puge 426)

Fig. F
A control panel for correcting the deficiencies in
recordings.
I*hotos: Halbran

Fig. G
Daily quality tests are made on the equipment by means of tuning forks.
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Fig. A. The chassis includes a spare coil rack.

HOW TO BUILD THE

"FOUR-IN-TWO"
SHORT-WAVE
ELECTRIC SET

This amazing little short-wave and broadcast
set incorporates the functions and possesses
the efficiency of four tubes, yet uses only
two. It is remarkably simple and economical
to construct.

J. T. BERNSLEY

T WAS with the realization that short-wave set con-
structors preferred a set that is economical to build
and operate, and employs a minimum of tubes with
a maximum of efficiency, that this receiver was designed.
Before discussing the relative merits of the circuit, and
the theory involved, it would undoubtedly be of greater
interest to the constructor to learn, first, just what this
set can do. Well, in the first place, it will operate a loud-
speaker (magnetie, or permanent magnet dynamic types)
on most signals transmitted within a radius of 750 miles.

SPARE cOIL
RACK

o PLUG IN
CoILS

12A7 6F 7

ANT
TRIMMER
CCND

Fig. B, above,
Rear view showing parts layout and workmanlike appearance,

398

On broadcast tests, conducted in a steel office building in
New York City, stations 1,500 miles away were brought
in with fair loudspeaker volume.

On short waves police calls all over the country were
more than comfortably heard on the loudspeaker. At the
time the receiver was completed and first tested some
police stations in the middle west were tuned in. On that
particular night they were extremely active and engaged
in pursuing the late Dillinger. It was a distinet thrill to
listen-in on the various stations in numercus cities who
were cooperating in this almost nation-wide man hunt.

Foreign broadcasts, on short waves, were received from
numerous countries. At the time of these tests LSY in
Argentina, South America, was heard with good loud-
speaker volume. Alse YV3RC, in Venezuela, with excep-
tionally good volume. DJC, in Berlin, Germany, was
tuned in (on loudspeaker) consistently for several weeks.
Amateur radiophone stations in abundance, to delight any
ham or other interested listener, were received in the
various bands assigned to amateur phone communication,

Using only two tubes, and of the most unique types that
have ever been produced, it is possible to obtain full four-
tube results. The set is distinctly designed for electric
operation, either 110 V. D.C,, or A.C. (of any frequency),
but only this combination of tubes, as will be explained
later, will permit such operation—and the equivalent per-
formance of four tubes. By using conventional plug-in
coils the complete short-wave range of from 15 to 200
meters iz covered.

Broadcast Reception, Too!

However, the necessity for ever-changing coils to cover
various wave-bands is reduced considerably by a special
feature included within the tuning circuit. This consists

(Coutinied on page 424)

Fig. C, left. Bottom view, Note regeneration and vel. control,
Fig. |, below. Wiring diagram, Operates frem 110 volts A.C. or D.C.
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THE LATEST IN
POLICE RADIO
RECEIVERS

New miniature police receivers may ante-
date present cumbersome models. The new
sets are extremely small, light, and efficient.

PORTABLE radio receiver de-
signed for use by patrolmen
and mounted police has been
perfected by Sol J. Levy, of

New York City.

Weighing only 8% pounds, the five
tube super receiver delivers loudspeak-
er volume on police broadcasts.

The receiver is made in three styles
for patrolmen, for motorcycle men,
and for mounted police.

The motorcyele model operates from
the 6 volt storage battery supply of
the motoreycle, the plate voltage being
supplied by a small motor-generator
mounted on the motorcycle supplying
225 volts.

The receiver proper weights only
1% pounds and is mounted on the
driver’s belt. It is easily removable

without taking the belt off and can
instantly be mounted on a bracket pro-
vided for it on the handle-bars of the
motoreycle.

The loudspeaker for the motorcyele
model is also mounted on the handle-
bars. A female plug in front of the
rider on the machine connects the set
speaker and batteries; plugging in the
cord instantly puts the set and speaker
into operation.

The receiver has excellent sensitiv-
ity, being tuned to a fixed wave to in-
clude only the police ealls desired. It
has an output of 3 watts and can be
clearly heard above traffic noises.

The antenna for the motoreycle
model is comprised of metal tubing
mounted on the handle-bars, and to the

(Continued on page 423)

The complete equipment of the personal set,

NEW SHORT-WAVE LINK TO BYRD

Rear-Admiral Richard E. Byrd and his mother, Mrs.

Eleanor Bolling Byrd, over the ten thousand miles of
space separating Winchester, Virginia, and Little America.
This interesting exchange of grectings between Mrs. Byrd
and her illustrious son took place on October 17, during
the weekly broadcasts with Little America conducted by
the WABC-Columbia breoadcasting network.

The voice of the Admiral's mother was plainly heard by
millions of listeners when she said: “I am thrilled to hear
that vou are back in Little America again safe and sound.”
This sentence and a number of others were carrvied to the
Admiral via the powerful 20 kilowatt short-wave trans-
mitting station of the RCA system located at Rocky Point,
Long Island. The wavelength used to transmit the voice
to and from Little America was 25.6 meters or a frequency
of 11,830 ke.

One of the most interesting and little known facts con-
cerning these broadecast programs carvied over the CBS
network from Little America is the fact that there are
three short-wave “stand-by” circuits always ready to pick
up the voice from Little America and bring it to New York.
Ordinarily the short-wave signals from Little America, via
Buenos Aires, South America, are amplified, the short
waves being picked up on a receiver and immediately
passed through a powerful S-W. transmitted at Buenos
Aires, whence they are again flung northward with the
speed of light, and intercepeted at the RCA receiving sta-
tion at Riverhead, Long Island. Here the signals are picked
up on a special receiver and suitably amplified through sev-

(Continued on page 126)

SHORT waves carried a two-way conversation between
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How the air.waves were made to travel when Byrd talked,
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SHORT-WAYVE STATIONS OF THE WORLD

A list of the important short-wave phone stations throughout the world listed according to frequency.
B—Broadcast Service.

Call
Letiers

XGBA | Sh.m hai, China

VKILR

C—Commercial

Phone.

X—Experimental Transmissions.

[ Wave- Wave-
Location Freq. length | Serv- Call Location Fre:g,‘ length | Serv-
| (ke,) [imeters)| ice Letters (ke,) (meters)| ice
. 2!550| 13. 92 B | 12RO Romne, Ttaly . IllBl(l 25.40 | B | HKE Bogoto, Colombia. ...... 7220
Lyndhurst, Australia .| 21540/ B | OER3 Yienms, Austria. . 11801 25.42{ B | HMABB ' Manisales, Colombia _ 7210
Plfu\hurgh Pa. .. . |21540) 13 B | WiXAL I3oston, Muss EI790| 25.45 B | yv2aam Maracaibo, Venezuela ... .| 7200
Washington, IJ. € .| 21500 B | TITR @nn.]mr Costa Riea. . 17 25.45 ! B AdB Lima, Pera. . ... | 7180
Paris, France . L. |21490 B | F31CD n, frilo-( hina 11780/ 25.46 | B | WJ4ABB | Manizales. Colombia . 7140
DMEH'!‘{ Englamd .|21470 B | DJD Be in, Germany 11760 25.51 | B | LMSCZ Buenos Aires, Argentine, 7080
Boston. Mass. . ... Lo |21460] B 1asD Daventry, Englanl [11750) 25.53 | B | HJ1ABE | (artagena, (‘olombia. 7000
I.nwn-ncc\llle NT ... 21420 C | HRB Tegueigalpa, onduras 11740 25 55| B |LCL Jeloy, Notway . . ... | 6990
Hurlingham, \rgennne - 121020 C | RRRR Tachkent, U.8. & It 11740/ 25.55 | B | EAR110 | Madrid, Spum . 6977,
Mante Grande, Argentine.. . (20700 C | NAA Washington, D. (* 11730 25.58 | B | GDS Rughy, I'nﬁ] .| 6905
leby England - |2u380 PPl Huizen, Hollani [li7a0 2575 | B | KEL Bolnas, Calif . 6860
Monte Grande, \ruvlmm- 19990/ C | CIRX | Winnipeg, Canada 11720/ 25.60 | B | WOA Lawreneeville, N. T 6755
Lawreneeville, X, J “|19820] C |FYA Paris, France. 17200 25.60 | B | BC2RL Guayaquil, Ecuador | 6676
Aranjuez, Spain . 19720 B | VESDR Winuipeg, Canada 1720 25.60 | B | F8KR Constantine. Algeria. . 6667
Hurlingham, Argentine 19650 > | VESJR Winnipeg, Canada 11715 25.60 | B HC2RL Guayaquil, Ecuador 6666,
Monte Gramde, Argentine.. | 19600 C |FYa Paris, France 11710/ 25.63 | B | YNCRG | Granada, Nicaragua. . 6664
Ocean Gate. N.J 114380 C 1 KIo Kahuku, Huwaii 11680 25.68 | X [i1aC Piza, Raly. | 6650
St. Assiec. Frane: 19355 C | cT3AQ Funehal, Madeira 11180 26.83 | B | PRADO | Rinbamba, E ~u.u|or. 6620
Lawrenceville, N. J 119220 C | GBP Rugby, England 10770 27.85 | C | RW?2 Moscow, U. 8.8 | | G611
Rugby, England 4160 C |vm Nuzaki, Japan. . . 10740) 27.93 | C | REN Moscow, U. 8« R 6610
Rugby. langl.unl 18470 C |wnB Lawrenceville, N J 10675) 28.10 | € | HISABD | Munizales, Colombia 6500
Bamnl m-lE Java 18830 C | JvN Nasaki, Japan. .. 10660 28.14 | C | HJ1ABB | Barranquilla, Colomhiz. 6447
Rughy, England 181iR0 X | FYB Paris, Franee 10578| 28.36 | B | HJA3 Barranquilla, Colombia. .. .| 6425
Rughy, Englarel 186420 ¢ |wok Lawrenceville, N J 10550, 28,44 | C | WIXL Bound Brook, N. | ! 425
Saigon, Indo-China 183-15| C | GBX Rugly, England 10530 28.49 | X | MIZ Santo Domingo. Dem. Repy | 6320
Lawrenceville, N. J 18340, C | VLK h‘_wfwy. Australia . 10525 28.50 | B | HJ3ABF J Bogotu, Colombia . 6275
Rughy, England 18310 C | ve@ Medan, Sumatra . 10430) 28.76 | € A Santiago, Dom. R(‘p 6272
St. Assise, France 18250 C | XGw Shanghai, China 10420/ 28.79 | C | HJ3ABF | Bogota, Colombia . . . . 6250
Rughy, England 18200 C | KES Bolinas, Calif. 10410) 28.80 | X CN Lima, Peru. ........ 6235
Bandoeng, Java. 18135 C | PDK Kootwijk. Itolland 10410/ 28.80 | C | CJRO Winnipeg, (‘anada 6150
Monte Grande. .\rgentmv {18115 C JLSX Monte Gramde. Argentine. . [10350{ 28.99 | ¢ | YV3BC Caracas, Venezuela . . . 6150
Rughy, Englaml ¢ 1 ORK Ruysseledc, Belginm 103300 29.04 | B | KIR Manila, P. 1. ..., 6140
Kootwijk, Hollum ¢ |LsL2 Hurlingham. Argentine 10300] 20,13 | C | wWBXK Pittshurgh, Pa. 6140
Daventry, England B | PMN Bandoeng, Java 10260, 29.24 | C | IGE Kula Lumpur, Fed. Malay
Buoind Brook, N. J B | LSK3 Hurlingham, Argentine {10250| 29.27 ¢ C States. . 6135
Saxonhurg, Pa. B | PSH Rio de Juneiro. Brazil 10220 20.35 | C | JB Johannesburg, U. of Sonth i
Downer's Grove, 111, B |zrB Hamilton, Bermu i I0!l55| 23.57| C frica. ... 6122
Chicago, Il ... B | LSN Buenos Aires. Argentine o' 30.03 | B | ITY Johannesburg, U. of Sauth 1
Paris, France, . ....... B | GCw Rugby, England W50 30.15 | C Afriea ... .. .. 6122
Huizen, Holland B | LSN Hurlingham, Argentine 98901 30.33 | C | NAA Washington, D. 6120|
Berlin, (‘-crm.my A 17760 B | WON Lawreneey 4 C {oqQu Basankusu, Bel. Congo 6120
Piza, Italy 17700] " | EAQ ! Aranjuez, {pain B | PKEWK | Bandoeng, Java. 6120
Bangkak, Siam ... 17740 | JYS Tukia, Japan X | RKOM ’ Dnepropetrovsk, USSR $120|
Buound RBrook, N.J 17310 X | LSE Monte Grande. Argentine. 6 ¢ | we2XE Wayne, N. J 6120
Srekesfehervir, Hungary .| 17130 B | acw Rugly. Faglud 411 C | FILCD | Suigon, Fr. Tndo-China 5116/
Ocean Gate, N. J 17120 « WOF | Lawrenceville. N. J i (& HJIABD | Cartagena. (“olotnbia 6116
Lawrenceville, N, J 17120 * | GCA Rugby. Englant .8 G YV2RC Caracas, Venezuels. . G112,
Rugby, Lnglaul 17080 ¢ 1cTiaA Lisbon. Portugal 25| B | EAQ Arnjuez, Spain. . | stlo
Lawrenceville, N. J 16270 | XETE Mexico City, Mex .25 | B | VESHX Halifax, N. 8., Canada. . .. 6110
Ocean Gate., N. 16270 ' | HBL | Gcnev... Switzerband | .2 B | vue l Caleutta, India ........... 6110
Suigon, Indo-Clina. 16233 | K2ME Sy Australia . .2 B | YVIBE | Carucus, \elmzuclu ...l 610
St. Assise, France 15880 ¢ JPCJ Hil\'orsurn. Hollund .2 B | HJ1ABD | C'lrtﬂfenn (‘nlomhl'\ 6100
Iurlinghim, Argentine 15810 | C | TIRA Cartago, (osta Rica. .2 B | W3XAL | Bound Brook, N.J. ... 6100
Kemikwa-("ho, Chilnken, | . | waxau | Newtown Sguare. 1% .2 B | WOXF Downers Grove, lll 6100
Janan 13700 19.61 | X | GSC Daventry, England .. . B | VESGW | Bowmanville, Canadda. . | 6095
Riobumba, Eiuador |1H14) 1947 B | VKILR Melbourne, Australia .. . B | OXY Skamlebuk, Dmmmrk. 6090
Ssekesfehervar, Huntury. .| 15370| 19, B | XGBD Shanghai, China .32 B | VEIBJ Saint Johns, N. B... ... ... 6080
Lishon, Portugl 183501 14,55 | B I vye Caleutta, India. .33 | B | vESGW | Bowmanville, Canada 6090
Scheneetady. N. ¥ ...|15330/ 1956 | B | KIRM | Munila, 25 . B |cPs La Paz, Boliva .. 0 oso
La Puz, Baliva. --|15300‘ v | B | sAl Posen, Poland ... 37 k B | TIRA Curl.lgn. Costa Rica. . (080
Puris, France.. ........... 5 19.46 B WIXAZ Millis, Mass. ..... 05 .35 B WIXAA 6080
Wayne, N.J ..., 9.65 | B | waxK Sauvonburg. Pa. ... .. 95710 31.35 | B | OER2 6072
Aranjuez, Spain. 4.6 B Jvus Bombay, India...... 4565 31.36 | B | EAQ Madrid, Spain. . 6070
Boston. Mass. 9.5 B |DJA Berlin. Germany 4560 31.38 | B [ OXY kamlebak, Dh nmark .. 6070‘
Paris, Franee . .. | 9.6 B | NAA Washington, D). € 95501 31.41 | B | VE9CS | Vancouver, Cunadn 6070
Lyndhurst, Australin .7 B | LKJ1 Jeloy, Norway . . ; . B | YVSRMO | Marncaibo, Venczuely | 607
Pitigburgh, Pa 15210 19.72 | B | EAQ Aranjuer. Spain B X Santo Domingo, Dom. lep. | 6065
Konigawusterhausen, Ger.. 15200/ 19.74 | B | LOL Jeloy, Norwuy . . . . B | SASH Motala, Sweden 6065
Daventry, Englarl 13140( 19,82 B | YNA Managua, arugui 9530/ 31.48 | C | 0SC Boende Belgium (ongo. . H060
Washington, D. ¢ 15130] 19.83 B | W2XAF Rchenet‘!.ul\. NoY 31.48 B | OoXY Skamlebak, Denmark 6060;
Vatican Ciry, Haly. 15120/ 19.84 | B {OXY Skamlelak. Denmerk 9520/ 31.51 | B | vQ7IL® | Nuirobi, Kenya, Alrica 6060
Konigswusterhansen, Ger.. [15110] 19.85 [ B | gsB Daventry. England 9s & B | wiXAv | Newtown qql.mr(' Pa | 6060
Hialeah, Florida . 1505 19.92 [ ¢ | VKIME | Melbourne, Australia .. 4 B | WBXAL | Cincinnati, Ohio. . 1 li(ll'ﬂ'
Manila, 11980 20,03 | C | PRFS Rio de Janciro, Brazil 9; B | zL2IX Wellington, New Zeaknd 4060/
Bogota, Colunibia 1] 20,07 [ ¢ | yviBc Caracas, Venczuela . 3 B | GSA Daventry, Engl.ln 6050
Lawrenceville, N. 1 14510 561 C | sm Posen, Poland. .......... ! B | EAQ l Aranjucz, Spain 6045
Hurlingham, Argentine 3 PLV Bandoeng, Java.. .., ... 4 C | HJ3AB] | Hogota, Colombia . 6045
Lawrenceville, N. CJA2 Drummendville, Canada. , | g C | cmel Havana, Cuba. . 6040
Rugby, Englam| GcB Rugby. England.......... .| o2 C | RILD Omsk, U, 8.3 R 6040
Rughy, Linglam YUR Maracay, Venczuela,, . | B | RLEC Tehita, [. 5. 5. R. .. 6040’
Jeloy, Norway . . WNA Lawrenceville, N. J.... . C | WIXAL | Beston, Mas. 6(HO
Rugby, bogland. CPS La P'az, Balivia. . : B | WaXB | Muimi Beach, Fla. . . 140
Rughy. England . acs Rugby, England . 902 C | YNA Managua, \ncnmglm 6035
Baghdad, Irag........... GCX Rugby, England . .. ... X |joaqQr Buta, Congo
Lawrenecville, N. J. ... GBC Rugby, England . ... ... 8860 B | PGD Kootwijk, Holland 6030
Lawrenceville, N. J. PNI N imcr Celebes, D.E.IL 7o ¢ |vesca | (al r) Camda . H
Ocean Gate. N. J GCQ n. hy, ]-n fand L, C | DbJe Berlin, Germany ... 65020
Rubat, Fr. Morocco. B PNl Mal ‘elebes, DEL. B | PGD hmmuk Hollan} U2
a, Italy | C | Gel Rugh}. Lsirul R C XEBT \1ex1m( 11{ Mex 6020/
Rughy, hngl.md ¢ | gBC ghy . C I mgupor falayn. 6012
Rugby, England ¢ |woo ] ¢ |coc Havana, Cabo 5010
Rughy, England C 1woy Lawrenceville, N. l C | HRB J Tegucignlpa, Homduras 6005,
Moscow, IS S R .. . 2 B |1AC Piza, ltaly. . C | VESDN | Montreal, Canada. 6005
Bolinas, Calif . ... ......,,, 5 X | HCJe Qnito, Eeuador . B | VESDR Montreal, Canmla. ... ... 6005
Paris. Frunce. ... ....[1 11905 B | PRAS Rio de Jureiro. Brazil. B | EAJ2S Bareelona, Spain. . . . 6000
M'uluq‘u Nicaragun. ..., . [11800 B | PSK Marapicu, Brasil . B | HIX Santo Dnmll’l’;n Dom R(p 6000
Paris, Franee. .. .......]11880 B 1 CNR Rabat, Morocco B | RKDM Medevejia, l S.R. 4000
Pittsburgh, Pa. ... 11870 B |LSL Hurlingham, Argentine. C | RKDN Segia, U. 8. 8 R ....... I 6000
Caleutta, Enlia. 11870 B | JYR Kemikawa-Cho, Japan | . B |RKDO | Parandove, U. 5. S R. ... 6000
Daventry, England 11865 B |LCN Jeloy, Norway . . . > B | RWSS Moscow, U8 5 R. G000
Manila, P, 1. 118400 B | DMAC | Lima) Peru. o 401 B [Yol Bucharest, Rumania. .. 6000
Wayne, N. J . 1830 p B [ HBP Geneva, Switzerland . B | IL31C Christchurch, New Zealand .| 6000
Chicago, IM............. ll&i‘l 2 B HBQ Pmngm.l \mlzerl.lml . B YV4RC Caracas, \'cntzu'ela. . 5900/
Aranjuez, Spain.......... usw 2530 | B Insaaso | Bogota, Colombia. I 74000 40.34 | B | HJ2ABC | Cucuta, Colombia. . 5970
RADIO-CRAFT for JANUARY,
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W Loca |r Jongth cal Location l‘r | gt |Serv
Call Location Fi length | Serv- Call tion gth | Serv- al .| long -
Lorters Koo (m?..)‘ ke | Letiors (ke, (mm} ico | Letters | ke, |(meters) | “ios
J | |
HVJ Vatn:m City, Ital . 5968’ 50,27 B | WCN Lawrenceville, N.J. ... .| 5077| .08 | C |HCJB ito, BEcuador.......... 4110 73.00 | B
HIX Sante Do nn):lgo, gnm ltep 5933 50.40 | B [ ZFA Humilton, Berinuda, I 5025 59.70, C | WND ﬁfalwh Florida. ... 73.21| C
HJMABE | Medellin, Colombia . 5952 50.40 | B | @BC Rughby, England. 4975 60,30 | C |12RO Rome l‘mtoSmchdo Iuly 3750 80.00| B
HJABE | Medellin, Colombia. 5930 50.60 | B | GDW Rugby, England 4820 62.24 | C | CT2AJ Ponta Delgada, Azores. ... .| 3600| 83.50 | B
HIZABA | Tunja, Colombia .. ... ... 5880‘ 51.02| B | woo Ocean Gate, N. J 4752 63.10 | C | CRTAA Mozambique, E. -\fl’lc:l 3543 84,70 | B
woB Lawrenceville, N. J, 5831 51.25 | C | woy Lawrenceville, N. J 4752( 63.10 | C |PKIWK | Bandoeng, Java.. | 3400 85.96 l B
VKSLR Lymthurst, Auatralia. 5800 5t.70{ B | YID Baghidad, Imq ..... [4470 67.10 | B |PLY Bandoeng, Java. , 3199 94,00 | C
HCK $ulm Ecuador l 5714/ 52.50 | B | GDB Rugby, Englan .| 4320 69.4t | C |Pmy B:mdoer:f Java. . ... 3183 30| C
FIQA ananarive, \hd.zg:wmr .. 5690 52.70 | B | RWIS Khabarovsk, U.S.3. R .1 4273/ 70,20 | B |0XB Blauvand, Denmark . . ... 1622|185 00| B
WisABe | Cull Colombia . .... 5660( 53.00 | B | WOO | Ocean Gate, N J .. ‘ 4272| 70.33] c |ozp Lyngby Denm wric 1595/188.00 | B
MY Bandoeng, Java . .. .. 5170/ 58.00 | B | wOY l Lawrenceville, N. J 272 70.22 | C |sGJ krml, Sweden. 1530/196.00 | B
OKIHPT Prague, Crechosdovakia. . | 5135 5830 | B | RW15 Kharharovsk, U. 3. 3. R 4270/ 70.40 | B | | |

POLICE ALARM STATIONS

BY CALL LETTERS

e O e ] e S i e e e, I S " © S SRR Lo 2o [ W, B ey

Call Location Freq Call Location | Freq. Call Location | Freq.
Letters (ke.) Letters (kec.) Letters (kc.)
CGZ Vanecouver, 3. C _ 2152 | KGZR I Satem, Ore. 2442 | WPEI I3, Providence, R.1.... 1712
CJwW St Johns, N. B 2416 KGZS MeAlester, Okla 2458 | WPEK New Orleans, La. ... 2430
ClJZ Yerdeen, Que.. 2452 | KGZT [ Santa Cruz, Calif 1674 | WPEL W, Bridgewater, Mass 1666
KGHG Las Vegas, Nev..__. 2174 | KGZU | Lincoln, Neb 2190 | WPEM Woonsocket, R. 1 2166
KGHK Ralo Alto, Calif. 1671 | KGZW Lubbock, Tex.......... 2158 | WPEP Arlington, Mass 1712
KGHM Reno, Nev 24174 KGZX Albuqguergne, N. Mex 211t | WPES Saginaw, Mich. D442
KGHO l Des Moines, low:, 182 | KSW Berkeley, Calif 1655 | WPET | Lexington, Ky.._... 1706
KGHX Santa Ana, Calif 2430 | KVP ballas, Tex 1712 | WPEW Northampton, Mass. 1666
KGHY Whittier, Calif.... 1712 | VYR Montreal, Can 1712 | WPFA | Newton, Mass, 1712
KGHZ Little Rock, Ark 2106 | VYW Winnipeg, Man 2416 | WPFC .\Illskogml. Mich 2442
KGJX Pasadena, C'alif 1712 | WCK Belle Island, Mich 2114 | WPFE Reading, Pa..._.. 2442
KGLX ’ Albuquerque, N. Mex 2114 | WEY Boston, Mass..... 1558 | WPFG Jacksonville, Fla.. 2442
KGOZ Cedar Rapids, lowa 2166 | WKDT Detroit, Mich 1558 | WPFH Baltimore, Md..... 2414
KGPA Seattle, Wash 2414 | WKDU | Cincinnati, Ohio 1706 | WPFI l Columbus, Ga 2114
KGPB Minneapolis, Minn 2430 | WMDZ | Indianapolis. Trd 2112 | WPFJ Hanmmeond, Tird 1712
KGPC =t. Louis, Mo 1706 | WMJ Buffalo, N. Y 2122 | WPFK ITackensack, N. J 2130
KGPD San Franetseo, Calif 1674 | WMO Highland Park, Mieh 2114 | WPFL Gary, Ind.... 2470
KGPE Kansas City, Mo 2122 | WMP I’ r.uumglmm, Mass 1666 | WPFM | lhrmmghdm. Ala 23R
KGPG Vallejo, Calif 2422 | WPDA Tulare, 2114 | WPFN Fairhaven, Mass 1712
KGPH Oklahoma City, Okla 2150 | WPDB Chie: lgo Ill 1712 | WPFO IKnoxville, Tenn. 2474
KGPI Omuha, Neb 2166 | WPDC Chieago, 1 1712 | WPFP Clarksburg, W, Va 24490
KGPJ Beaumaont, Tex 1712 | WPDD Chieago, 111 1712 | WPFQ Swathmore, Pa . 2474
KGPK Nioux City, Towa 2466 | WPDE | Louisville. Isy 2112 { WPFR | Johnson City, Tenn 2470
KGPL Los Angeles, (alif 1712 | WPDF Flint, Mich 2166 | WPFS Az=heville, Md 2158
KGPM | San Jose, Calif. 1671 | WPDG Youngstown, Ohio 21558 | WPFU Portland, Me 0122
KGPN Davenport, Towa 2466 [ WPDH Richmond, Ind 2142 | WPFV Pawtucket, R. 1 2166
KGPO Tulsa, Okla 2150 | WPDI C'olumbus, Ohio 2430 | WPFX Palm Beach, Fla 2442
KGPP Portland. Ore 2442 | WPDK | Milwaukee, Wis 2450 | WPFZ Miani, Fla . 2442
KGPQ Honolulu, T. 2150 F WPDL | Lansing, Mich 2442 | WPGA Bay City, Mich_____ 2466
KGPS | Bakersfield, Calif 2114 WPDM Dayton, Ohio 2430 | WPGB Port ]Iurnn Mich. 2466
KGPW Malt Lake City, Utah 2406 | WPDN Auburn, N. Y 2382 | WPGC &, Schenectady, N. ¥ 1638
KGPX Denver, ('olo 2 | WPDO ‘ Akron, Ohio...... 2455 | WPGD R()( kford, N1 2158
KGPY Baton Rouge. La WPDP Philadelphia, Pa. 2474 | WPGF | Providence, k. 1 1712
KGPZ I Wirhita, Kans WPDR Rochester, N. Y 23%2 | WPGG Findlay, Ohio_ 1682
KGZA Fresno, Calif WPDS St Panl, Minn 2430 | WPGH Albany, N. Y... 2114
KGZB Tlouston, Tex. WPDT Kokomo, Ind 2190 | WPGI Port smmnh Ohin 24430
KGZC Topeka, Kans WPDU Pittshurgh, Pa 1712 | WPGJ Ufl(.!.. N. 2414
KGZD San Diego, Calif. WPDV Charlotte, N. C.. 2155 | WPGK Cranston, R. 1. 2466
KGZE , San Antonio, Tex WPDW | Washington, I). 2422 | WPGL Bmgh.unmn N.Y 2442
KGZF Chamite, Kans WPDX Detroit, Mich 2114 | WPGN Soutih Bend, Ind 2400
KGZG | Des Moines, lowa WPDY Atlanta, Ga 2114 | WPGO Huntington, N. Y 2400
KGZH Klamath Falls, Ore WPDZ l Fort Wayne, In(l 2400 | WPGS Mineola, N. Y 2490
KGZ1 | Wichita Falls, Tex, | WPEA Syracuse, N. 2382 | WPGU Boston, Muass. 1712
KGZzZJ Phoenix, Ariz WPEB Grand lhpl(h Mieh 2142 | WPGW , Mobile, Ala.._ 2382
KGZL Shreveport, La 7 WPEC Memphis, Tenn 24606 | WRBH Clevelan«d, Ohin. 2458
KGZM | El Paso, Tex 2414 | WPED Arlington, Mass 1712 | WRDQ | Toledo, Ohio 2474
KGZN Tacoman, Wash 2414 WPEE New York, N. Y 21450 | WRDR ’ Gross Pt. Village, Mich 2414
KGZO Santn Barbara, Calif 2414 | WPEF New York, N. Y 2150 | WRDS I, Lansing, Mich 1666
KGZP | Coffevville, Kans 2450 | WPEG New ank, N. Y 2450
KGZQ Waco, Tex 1712 F WPEH Sonerville, Mass 1712

Call Location
Letters
2000-2100 kc.
W2XDR Long Island City, N. Y.
WSXAN Jackson, Mich.
WIXK lowa City, lowa
WIOXAK | Manhattan, Kansag
WIXAO Chicago, 111
W6XAH Bakersfield, Calif.
2750-2850 kc.
W3IXAK | Portable
WIXAP Chieago, I11.
W2XBS Bellmore, N. Y.

RADIO-CRAFT

for

TELEVISION STATIONS
BY FREQUENCIES AND CALL LETTERS

T e e

Call Location Call Location
Letters Letters
wWeXS Los Angeles, Calif. W3IXE Phlladelphin. Pa.
WaXAL Kansas City, Mo. W3iXAD Camden, N..
W9XG W. Lafayette, Ind. WI10XX Portuble & Mobile (Vicinity of
W2XAB New York, N. Y el I Camden)
2 wong Island City, N. Y.
42000-56000, 60000-86000 kc. WSXAN Jackson, Mich.
W2XAX New York, N. Y. WIXE Chicago, Ill.
W6XA0 Los Angeles, Calif, WOXAT Portable
WaXD | Milwaukee, Wis. W2XD New York, N. Y.
W2XBT | Portable W2XAG | Portable
W2XF New York, N. Y. WI1XG Boston, Mass.
JANUARY, 1938 401



THE LATEST
RADIO EQUIPMENT
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(MARIMUM

Pee-wee variable condenser. This con-
denser  will fit (lzsu‘c;e a tube base.

oscillator.  Use

service
this unit in field or lab. work. (605)

ﬂ,
W

Above, an improved 286 tube. Two
triodes in one envelope. (608}
| 1]
Below, a low-cost all-wave set. The
manutacturers have Il more new

High-grade

models. (607)

Name of manufacturer of any device

402

MIDGET VARIABLE CON-
DENSER (604)

(The Hammarlund Mfg. Co.)

N THIS day of extremes, the tend-

eney is to build equipment to big-
wer and bigger, or smaller and
smaller proportions: the latter
trend is exemplified in the
newest design  of variable con-
denser, which mensures only 1 7/32
xi:x11, ins. deep. This condenser
is particularly well adapted for use
in short-wave and ultra short-wave
fields; also. as a tuning condenser
for 1.F. transformers, trimminx
R.F. eoils, trimming xang con-
denzers, antenna tuning, for fixed
tunine of R.F. circuits or plug-in
coils, and for padding purposes in
general, The capacity per air wap
i= about 4 mmf,; commercial maxi-
mum values, 25, 50, 35 and (il-
Justrated) 100 mmf. Terminals are

extensible from either end: the
shaft may be extended. These tiny
condensers are ‘‘swell” for fitting

in~ide a coil form of tube-base size.

NEWEST IN SERVICE
OSCILLATORS (605)

{Earl Webber Co.)

OW good is it? Let the follow-

ing facts speak for themselves.
Frequeney e¢alibration: checked at
# point+ on each band against crys-
tal-controlled frequency standards:
modulation: 35% at 400 eycles, sup-
plied by separate tube and switch
econtrolled, and available at A.F.
tip-jacks: range: 90 ke, to 23 megi-
cyeles at fundamental frequencies in
& bands ; attenuation: complete con.
tiol- over entire frequeney range.
Equipment; two type 30 tubes,
Jdummy antenna. demodulation jump-
er: uies one 4'% V, and one 221,
V. battery. The dial of this port-
uble service oscillator iz of direct-
readine, full-vision type.

IMPROVED 2B&6 TUBE (606}
I,\II'RO\'ED—life characteristics and

u fast-heater cathode are features
recently announced for the latest
version of the 2B& “'lirect-coupled™

Full-vision, recording-type dial, (&08)

will be sent on receipt of a self-addressed, stamped

tuhe. which incorporates two tri-
odes in one envelope, This type of
tube (first described at length in
the article, “The 2B&—A Duplex
Triode,” in the September. 1933
issue of RADIO-CRAFT merits the
special consideration of foresighted
engineers.

TABLE-TYPE ALL-WAVE
SUPERHET (607)

HE least expensive 110 V. A.C.

maodel of a series of 12 receivers
recently introduced hy one manu-
facturer utilizes 5 tubes in u dual-
wave chassis that covers the range
of 540 to 1,800, and 5.600 to 18,000
ke Incorporated ave a two-posi-
tion tone control, limited A.V.C.,
and dual-ratio tuning.

A MASTODON IN SET
DIALS (608)
(Crowe Name Plate & Mfg. Co.}

HOWN at the recent Radio Show,

and one of a large number of
recent models brought out by a
manufacturer that specializes in the
production of stock and custom
models, the latest in full-vision dials
is nothing if not arresting in ap-
penrance: its overall diameter is 7
ins.! The center portion of the
dinl is covered with a glass 1 ins.
in dinmeter that can be gradunted
to suit:; the station names are
printed on a removable ring. Stand-
ard tuning ratio, 5% to 1.

HARMONIC-TYPE OSCIL-
LATOR (609)

{Try-Mo Radie Co,, Inc.)

HERE cost is an important
fuctor it is usual to select the
“harmonic” type of service oscill-
ator. One of four recent madels. in
this design, brought out by this man-
ufucturer utilizes, in the portalle
(illustrated) and cabinet types, A.C.
with a single type 36 tube, The two
companion types are battery models
using a type 30 tube.
The fundamental frequency range
is 50 to 130 kec.: common LF. set-
tings within this range, and at 260,

Harmonic-type service oscillator. (809)

envelope.

RADIO-CRAFT

Kindly give (number)

for

100 and 450 ke.. are imdicated on
an upper section of the main scale,
Harmonics of the Hartley circuit are
available to the 50th, and often the
150th harmonic.

ELECTRIC PHONO-
GRAPHS (610)

" YOU want to “play’” the best
in phonograph records, i.e.—"elec-
tric”’ recordings, it will be neces-
sary to use an “‘electric” phono-
graph, which incorporates a ‘'pho-
nograph pickup” rather than a
“tone arm.”” A recent design in
portable tyne is available in either
single-play or automatic type, aml
optional 3374 or I8 r.pa. oper-
ation: a piezo-electric pickup is
used. Connected to the usual AF.
amplifier of high-quality type the
instrument atfords the finest avail.
able musical and other programs st
an instant’s notice.

"SHORT-WAVE" FIXED
CONDENSERS (611)
HORT-WAVE receivers and
transmitters of high-quality de-
sign necessarily are large und ex-
pensive, due mainly to the need for

components that will meet the
“specs.”” Now, ‘‘oil-impregnated”
fixed condensers are available at

lower cost and less bulk than the
mica condensers formerly reauired
for such services in short-wave
cquipment as bypass, antenna coupl-
ing, blocking, filter, rotor-ground.
ing, and huifer units, at ecapacity
values from .002 to 0.1 mf., at po-
tentials of 1,500 to 1000 V., and to
pass up to 50 A, per mf. ut 28
megacycles. The power factor is
extremely low. An O.1-mf. unit
measures only 20 x7e-in. dia.  (Re-
tain mica units only for padding or
trimming resonant circuits.)

MULTIPLE OUTLETS FOR
ALL-WAVE SETS (612)

OU have read about all-wave an

tennas of increasingly improved
types, but did you know that the
all-wave idea has been applied to
the “multiple radio outlet antenna
system” deseribed in past issues of
RADIO-CRAFT?  After “stringing™
the all-wave antenna, the downlead
cable is bared at each flour, and a
lead tapped off to an “all-wave out-
let,” to which the antenna post of
the radio set connects, The down-
lead cable ends at a “terminal out.
1ot which is grounded,

A "POKER GAME"
RECEIVER (613)

1RST, as boon companion, we had

recommended to us the *‘cock-
tail” set, deseribed in the preceding
October issue. which included with
the receiver chassis a full 6-person
complement of drinking glasses and
assorted liquors. (The “beer bottle”
set de~cribed in the following De-
cember i<sue wuas more decorative
than practical—unfortunately!) Now
we ure ureed to purchase the very

in description under Ppiciure.
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High-quality electri¢c phonograph.
(610}

compnanionable receiver, illustrated.
thuat includes not only the Jdrinking
paraphernalin, but also (under the
lidh chips and ecards for “a quiet lit-
tle game.”

DUAL RANGE A.C.-D.C.
OSCILLATOR (614)
{Delta Radio Co.}

HE dinl of a service oseillator re-

cently  developed for the low-
priced trade 18 accurately ecalibrated
for two rangesx; one eovers funda-
mental frequencies from 132 te 380
ke., and the other, the fourth-har-
nienie range (broadcast band) of
H40 to 1,300 ke, On A.C.,, AF.
nidulation is oltained from the
line ripple: on D.C,, at 1,000 cycles
fromm & neon tube. 'The oscillator
is a type 37 tube.

WALL-TYPE "ORDER"
MICROPHONE (615)

ERVICE Men who have heen

making ‘side’” money selling
and installing  PLA.  systems  in
restaurants, lunch counters, ete.,
will be glad to know of a new
“wall”-type microphone. A pilot
lamp lights directly over the press-
to-talk button, when the button is
operated: the lamp also may be
wired to a button at the opposite
end, for "O.K.” signals,

TUBE-TYPE CODE PRAC-
TICE SET {616

T IS an amazing fact that a large

number of people of prominence
tin radio) peint with pride to an
apprenticeship served in *‘pounding
Ihrass.” For those who aspire to
learn the radio code there is no bet-
ter practice transmitter than the
unit just put en the market which
utilizes u type 30, 2 V. vacuum tube
1in an oscillatory circuit comprising
an A.F. trangformer) to produce a
whistling note exactly like the C.W.
continuous  wiave)  signal  of  a
regular transmitting station. (The
“A” and "B supply fit into the
case of the instrument.)

OIL-FILLED HIGH-VOLT-
AGE CONDENSERS [617)

{Aerovox Corp.)
BlIll.I)lNG a high-power ampli-
fier or transmitter? Well, we
van tell you where you ean ®et
fixed condensers that can “stand the
watT" without the need for a half-

Oil-filled S.-W. condensers.

{617}

RADIO-CRAFT for
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Oil-im prcgnafed( ISl.iw. condensers,
[

aeve of pavking space, in capacities
from | to 1 mf, at 1000 V., and
I or 2 mf. at 2,000 V., in round
cans (A, in the figure); and | ta
4 mf, in 1.000, 1,500, 2,000, 2,500
and 3,000 V. rating, and 0.5 to 2
mf. at 4,000 V., and 0.5 or 1. mf.
at 5,000 V, rating. in rectansxular
cansg {R, in the illustration). Pure
linen insulating paper. impregnated
with oil, is used; the assembly is
immersed in an oil bath, As the
section becomes heated in oper-
ation it expands and the oil lows
into the section, thereby maintain-
ing a perfect oil film throughout
the condenser section. As the see-
tion cools and contracts the wil is
forced out of the seetion back into
the can.

MULTI-POLE WAVE-BAND
SWITCH {518)

RTICLE after article has ap-

peared in the technical “mags.,”
pointing out the need for good con-
taet  in  wave-band switches. A
switeh designed to meet this major
demand uses silver-plated contacts,
and self-cleaning rotors, The stator
contacts are laced, and then staked
in place. Available in 6 pole, 18
point, {45 wiring combinations) and
R pole. 24 point (500 wiring com-
binations) models, in  double-throw
types, diameters, 2, and 2'. ins.,
respectively.

A "SHORT-WAVE" LOUD-
SPEAKER 619)
(Wright-DeCoster, Inc.)

HW]IAT is the Jdilference be-
tween a ‘short-wave’ speak-
cr, and any other kind 1" is the first
quertion the 1adiec man will ask,
The major portion of the answer is
as follows: In the new ‘“short-
wave'' reproducer particular em-
phasis is placed on reproduction of
the voice frequencies from 200 to
3,000 cycles. Freyuencies above
3.000 cycles arc attenuated so that
noises generated either by the
radio set itself. or picked up from
the air are reduced.. Care has been
taken to prevent resonance effects
at frequencies below 500 eyeles, in
order to retain the intelligibility of
low-pitched voices. Field excita-
tion is obtained from 110 V. A.C.
by means of a 2575 rectifier tube;
voice coil impedance isx 10 ohms at
400 ceyeles; the standard output
transformer primary impedance

Improved wave-changing switch. (618)

6 POLE
DOUBLE-
THROW

1935,

OUTLEY
UniTs

53

TERMINAL

All-wave type multiple outlets. (612)

value is 4.000 ohms, bhut "specials®’
are available. Cone diameter is
10 ins,; the over-all width. across
the buffle. is 14 ins.; a solid ~pider
acts as a dust cap.

DUAL-WAVE MIRROR SET
(620)

UST when it appeared that radio

set makers had about veached
the end of their ropes in designing
new cabinets, out comes an instru-
ment that takes first prize for
originality in a regular commercial
»roduction job. The set in question
atilizes a simple and effective d-tube
"IR.F", chassis, with a wave-length
range of 75 to 550 meters, encased
in a cabinet compesed entirely of
mirrors! A modernistic design is
s«and-hlasted on the portion of the
wlass that comprises the :peaker
grille; the colored grille cloth is
interchangeable with cloth of other
colors,

A 3.TUBE SHORT-WAVE
KIT SET {621}

{Harrison Radio Co.)

HORT-WAVE reception over the

range of 15 to 200 meters may
be obtained, by meane of plug.in
coils, in a new shortewave set
that embodies f-tube performance
with only 3 tubes:; an additional
et of coils is available which in-
creases the tuning range to 625
meters (Reception  of regular
broadeast «tations and longz-wave
ship and press transmissions is
possible.).  Operates on 110 V.,
A.C., a 220 V. adapter is ayailable.

This receiver has the volume,
seleetivity and sensitivity of a
5-tube set, althongh only 3. “mul-
ti-purpose’ tubes are used. These
tubes are: (a) the new 6F7. used

ag a combined variable-mu R,
pentode, and regenerative detee-
tur; (b)) a 76 hixh-gain triode

first-stare A.F. amplifier, and; (¢)
a 12A% combined pentode second-
stage A.F. (power) amplifier, and
half-wave vectifier,

Provision has been made for
optional operation with the built-in
speaker, an external reproducer, or
headphones. Hum level is very low,
even when sensitive headphones
are used. Avnailable complete or in
kit form. Cabinet is Tx531.:x%9 ins,
long.

{Contimed on page 421)

A ''short-wave' loudspeaker. (419)

A dual-range service oscillator. (414}

Wall-type "“order” microphone. (415}

PLUG
PHONES
HERE

i

Above, tube code-practice set. [6lb}
)

Below, a fine set for the boudoir,
{620)
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M. K. BAKER*
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AN IMPROVED
6-TUBE
- ALL-WAVE SET

This receiver will come as a welcome sur-
prise to constructors who thought that a
"super'' was necessary to get good results.
It employs a T.R.F. circuit with plug-in coils
to cover the complete short-wave and
broadcast ranges.
volt A.C. operation, and includes many de-
sign innovations.

It is designed for 110

Fig. C

Sub-base view showing layout of parts.

HE eonstruction of an all-wave
receiver, when it involves more
than 5 tubes, should (the writer
feels) be made as simple as possi-

ble for other constructors. The use of a
superheterodyne circuit with its conse-
quent elaborate padding and trimming
condensers, and elaborate aligning pro-
cedure (which, it should be mentioned,
if not performed carefully and precisely
will impair the efficiency of the set)
frightens most set constructors. Not
only that, but it is an established fact
that few of the average constructors
are even partially equipped with the
necessary all-wave oscillator and out-
put meter to correctly align such a set.
For these reasons a tuned R.F. cir-
cuit was selected as the basis for this
receiver. However, the usual short-
comings of such design were given more
than careful attention, with the net re-
sult that this set, if built carefully and
as per instructions, will be found
equivalent in efficiency and selectivity
to most “supers” of complicated design.
All of the usual ills associated with
T.R.I". receivers have been completely
removed, and what is more, instead of
sacrificing any of the desirable quali-
ties in such a receiver an actual and
appreciable improvement was effected.

Good Distance Getter!

When discussing the relative merits
of a receiver, theoretical design and po-
tential possibilities are never as con-
vincing as actual practical results that
are obtained when a receiver is put on
an “air-test.” Nor is it possible to make
any compatrison with receivers of other
design, unless the conditions (which
affect reception) are exactly similar for
each. Consequently, when this set was
ultimately completed, it was placed on
test alongside of a prominent 6-tube
“super” which also employs plug-in
coils for band changing. The same spe-
cial antenna (all-wave type, with trans-
posed lead-in) was used for both, a
single-pole, double-throw switch serv-
ing to connect the antenna to the set
which was to be tested. Antenna,
weather conditions, location, and even
the operator were therefore the same
for each receiver.

On practically every wave-band this
receiver out-performed the “super.” On
foreign broadcasts the actual volume of
reception was greater on this set, and
numerous stations were received which
were impossible to get on the “super.”
The selectivity on the ham ’phone band
(80 meters) was as good in each case.
Amateur code on this set was so far

(Continned on puge 427)

*Chief Enz. Alan Radio Corp.
Fig. I. Wiring diagram. Regeneration is employed in first R.F. and detector stages. Second R.F. stage is untuned.
150 20 19 (PHONE JACK 60,000

TO
— o1 /9™  oniOF
F OUTPUT TRANS
Af2 700 v,
' oo 7 CT o W,

¥ RECT
. e |'-:F
Vad h N
02 | |
MEG , /
v6 5v’/
A,

L4 x
, & i o | 0 +3
AN i s
V4 Sy Y i ) T
425 ] 425 ME — -
OHMS 50000 012 OHMS 012 Lrj .
OHMS MEG MEG L B MF 110V :io"'{\_
voL &kiﬁgvi CONTROL (EacH) AC — -
404 RADIO-CRAFT for JANUARY, 1935



BUILD THIS NOVEL 1- TUBE
ALL-ELECTRIC

ALL-WAYVE SET

a 12A7,

The receiver, using only
within a "cash box." This
serves to completely shield

circuit is a standard regenerative detector,

using the pentode portion of the tube. It
110 V., AC. or D.C.

will operate from

—

is built
automatically -
the set. The 4

H. G. CISIN

REGENE?ATION CONTROL.
. VOLUML AND
OFF ON° swiTcCH

ANT CONITROL |

-

UNING CCNTROL

[

HIS receiver is so small and light

that it can be carried around like

a camera. Nevertheless, it will

work from any 110 V. house light-
ing circuit, either A.C. or D.C,, and will
bring in short-wave stations from 10
to 200 meters and also the regular
broadcast station from 200 to 550
meters.

The circuit is built into a compact
metal ecarrying case (“cash box"™) and
the entire outfit including the five plug-
in coils and the earphone, weighs less
than three pounds. Only one tube is
used, this being the remarkable dual
purpose 12A7 tube. The wide tuning
range from 10 to 550 meters is at-
tained through the use of five special
plug-in coils, wound on compact com-
position forms. A single variable tun-
ing condenser (3), shunted across the
longer winding of the plug-in coil, takes
care of the broadcast as well as the
short-wave tuning. As a matter of
fact, it is possible to ecover a much
higher range with this same tuning
condenser, through the use of specially
wound long-wave coils.

Circuit Operation and Adjustments

Regeneration is controlled by means
of the potentiometer (6), shunted
across the ticker winding C, D, of cotl
(2). For broadcast reception, a short
indoor aerial or a wire thrown on the
floor will suffice. Naturally, a well-
constructed outdoor antenna will pro-
duce best results in bringing in the
distant short-wave stations. The an-

Fig. 1.

The diagram. Retsistor filter employed instead of chokes.

tenna trimmer (1), provides a con-
venient means of adjusting the set for
varying lengths of aerials and this com-
ponent also furnishes an additional
tuning control for short-wave reception.

The second radio circuit utilized in
this set, is a unique A.C.-D.C. circuit,
whereby chokes are eliminated and re-
sistors substituted. The receiver can
then be operated equally well from al-
ternating or direet current sources. No
power-supply transformer is necessary
in this cireuit, which results in a cheap-
er, lighter, and simpler receiver. Since
the 12A7 is a cathode heater tube, it is
possible to heat the filament with raw
A.C., without introducing noticeable
hum. The filament voltage is reduced
to the correct value by means of a 350
ohm resistor, contained within the line

& i
H ART §

Fig. B. How the set looks when opened,

Fig. 2, A—layout; parts list identifies numbers,

cord (15). This resistor is connected in
series with the filament terminals A
and B of the tube.

Adequate filtering is accomplished by
means of a dual electrolytic condenser
having 8 mf. sections, one being con-
nected at each end of the 10,000 ohm
filter resistor (11) in the plate supply
circuit. To save space, the “on-off”
switch (16) is combined with the po-
tentiometer (6).

Construction

The construction is very simple due
to the fact that the parts are few in
number, The antenna trimmer is
mounted on the left side wall of the
carrying case (see Fig. B). It has a
short shaft soldered to the adjusting
screw and a knob fastened to the shaft.
The tuning condenser and the potentio-
meter switch are mounted on the front
wall. The twin phone jack is mounted
on the rear wall. The tube socket is
mounted in a horizontal position on the
inside wall, by means of two §4-in brass
bushings. The other parts are mounted
on the bottom of the case. The antenna
trimmer and the jacks must be well in-
sulated from the metal case. The po-
tentiometer must be of the type which
will not short circuit against the case.
The ¢oil socket may also be mounted on
short brass bushings.

The wiring can be completed in a
very short time. The socket connec-
tions are shown in the schematic dia-
gram (Fig. 1). In socket (8), A and

(Continned on page 433)

B—dimensions.

FLEXIBLE WIRE I3
TO ANTENNA

PHONESﬁ

N —

Asassmsj BLACK
e s

1

('TO IOV, A.C.OR B.C,
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JkNTENNA——-\ #—— GROUND

of transceivers is
with short-
wave “hams.” The reason for
this becomes obvious when one
considers the numerous features of a

HE popularity
increasing steadily

specialized work.

tics which make it admirably suited for

saving in parts and auxiliary equip-
ment that an instrument of this type
requires, as compared to that needed

HOW TO BUILD A
NEW 5-METER
TRANSCEIVER

Complete construction details are given
here for an improved and highly efficient
transmitting and receiving unit. lts features
are: 6 volt battery operation, radiophone
transmission, small dimensions, ultra-port-
ability, and employs only 2 tubes.

A. G. HELLER*

functions as an oscillator and the 41
as a modulator tube coupling back to
the plate of the oscillator tube (plate
modulation).

The microphone transformer has, in

The tremendous

miero-

unit that can be readily used for trans-
mission as well as for reception pur-
poses. Ignoring the novelty of such a
device, we find that a transceiver has
individual features and characteris-

*Chicf Engloeer, Insuline ¢

A

Fig, A, above.
Interior view illustrating compactness,

Fig. I. Schematic wiring diagram of 5 meter transceiver,

by two separate instruments for trans-
mitting and receiving, is in itself a
paramount feature. By the elimina-
tion of this added equipment the sav-
ing in weight is, of course, a conse-
quence which follows and which adds
to the unit's virtues. In addition, the
construction of the entire unit is pos-
sible in a casing of comparatively small
dimensions, thus enhancing its value
for portable operation. The 5 meter
transceiver pictured at the top was
carcfully designed after considerable
experience in constructing numerous
similar units. Needless to say that all
of the problems and difficulties of each
of its predecessors have been finally
overcomne in the construction of this,
the final transceiver,

The Circuit

Analysis of the circuit shown in Fig.
1 will indicate that only 2 tubes ave
employed; namely a 37 and a 41. With
the switech in the ‘“Receive” position,
the 37 funetions as a super-regencra-
tive detector and the 41 becomes an
A.F. amplifier stage. With the switch
in the “Transmit’’ position. the 37

addition to the single-button
phone winding, another primary for
audio coupling to the 41 which is intro-
duced into the circuit when the switch
is in “Receive’ position.

The selection of a super-regenera-
tive detector circuit is practically a
necessity on 5 meters. The tuning
characteristics of such a eircuit are
essentially ‘“broad,” and since the fre-
quency “drift” or ‘‘shifting” of an
oscillator on 5 meters is considerable,
it becomes readily apparent that such a
broad tuning circuit will aid matevially
in keeping the signal “tuned-in.”

Assembly

The chassis and cover may be ob-
tained drilled. Assembly will then con-
sist of merely attaching the component
parts, and fastening them to the
chassis with nuts and bolts. The pic-
ture diagram (Fig. 2) is a rear view of
the transceiver chassis. It clearly illus-
trates the positions of the various
parts and the manner of mounting
them. A close study of the picture
diagram should be more than sufficient

(Continued on page 435)

Fig. 2. Pictorial diagram. The layout of parts is not critical,
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ELEMENTS OF 4™ DIMENSION

P.A. OR SOUND

SYSTEMS

This is the first of two articles which dis-
closes, in a non-technical manner, all of the
principles involved for attaining absolute
realism in sound reproduction. Part 2 will
cover practical construction and installation.

H. S. MANNEY* AND C. R. SHAW

T T L R Y T PART |

F ARTIFICIALLY recreated sound

is not “perfect” in all respeets to

natural creation, it cannot produce

an illusion of true reality.

Inasmuch as the purpose of all enter-
tainment is to help the auditor to forget
himself, the more perfectly we create
the feeling that he is listening to real
people, the more will he “lose’ himself
and the greater will be his fecling of
real enjoyment.

Very many people regard mechanical
sound reproducing equipment frankly
as a mechanical device and therefore
do not expect it to simulate reality.
The consequence of such a point of
view is that they accept this unnatural
sound on the basis that it represents
perfection for modern artificial ¢reative
means and methods.

Musically trained and artistically
tempered people, on the other hand,
have oftimes complained that repro-
duced sounds (as furnished by “talk-
ies"”, radio broadcasts, P.A. Systems,
electric recordings, ete.) are too flat

and centralized. In faet, a critic is
quoted as saying, “To listen to a sym-
phonic orchestra reproduced by electro-
mechanical systems, is like listening to
the performance through a knothole in
a fence.”

Although innumerable attempts have
previously been made to attain a true
and natural state of sound recreation,
few have approached the goal as close-
ly as did the Bell Telephone Labora-
tories during the early part of last
vear. This organization demonstrated
to the Institute of Radio Enginecrs a
three dimensional sound system, which
was subsequently deseribed by R. D.
Washburne in Rapio CrRAFT for May
1934 (Page 654).

To understand why this apparently
“perfect” system does not attain a full
1004 naturalness, we must first define
“perfect artificiully reereated sonund”.
For our purpoeses of discussion we will
simply consider it as a true reproduc-
tion of the original sources of sound in
a sputial relationship ecorresponding
exractly to the plucement of the original
sonnd gources, If upon closing your

Fig. 2. Block diagram of sound localizing mechan-
ism. X indicates source of sound.

*Author of “*Fourth D3ie
Tiw-ien Engineer, vlulnhia ~nnm| \3 slem U
Fig. 1. When we hear a natural sound, we sub-
:onsc-ously make three measurements,
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Fig. A
Block diagram of a fundamental 4th dimensional sound system.

eyves you cannot tell whether you arve
listening to an electro-mechanical de-
vice or to the original rendition—if you
can mentally locate the true position
of e¢ach sound source, then, and only
then, are you hearing perfect artifi-
cially recreated sound!

Why then, has this perfect illusion
not been achieved before, and what
elementary principles are involved in
presenting such an ultimate in electro-
mechanical sound recreation?

Before we answer these questions,
let us consider two points of the defi-
nition for “perfect artificially recreated
sound” as given above.

First, we have ‘“true veproduction”
which involves the use of a sound col-
lective, amplifying, and distributive
sy=<tem which will not modify or alter
in any manner whatsoever the fre-
quency, phase vrelationships, or pro-
portional intensity of the sound or
sounds undergoing recreation. Such a
system will of necessity employ micro-
phones with a series of performance
characteristics equivalent to the human

(Continued on page 430)

Fig. 3. Practical experiments in single dimensional
sound systems, See fext,
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INTERNATIONAL RADIO REVIEW

T OMMS  MF

Fig. |
A short-wave converter covering the wavelengths
from 12 to 70 meters.

Fig. A
The appearance of the new television set which
supplies black and white pictures.
|

Fig. B
The triode-hexode frequency converter.
Tricde-hexode coupling at short wavelengths is nil.

|

408

HERE is what the radio experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating 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.

A T T S T S

AN ITALIAN SHORT-WAVE
CONVERTER

IN reviewing the foreign magazines
received this month, an endeavor
has been made to cover some of the
outstanding items on short-wave sub-
jects—inasmuch as we are featuring
short-waves in this number.

The Italian magazine, Radio Lux,
contains a description of an interesting
short-wave converter to be attached to
the broadcast set. It comprises a pen-
tode of the R.I'. variety. The partic-
ular tube advocated is one of European
manufacture, though American tubes
are extensively used in Italy, as we
have mentioned before.

A grid coil, tapped in three places
(see Fig. 1) tunes the grid cireuit,
while two coils wound on the same
tube act as the oscillator grid and plate
coils. The wavelengths between 12
and 70 meters are covered by the coil
combination, and with this coverage,
no taps are required on the oscillator
coils. The coils are wound on tubes,
1% ins, in diameter, with No. 24
enameled wire. The grid coil contains
4 turns on the first section, 4 on the
second, 5 on the third, and 6 on the
fourth. The oscillator contains 6 turns
on the tuned section and 4 on the plate
side. The grid coil sections are sepa-
rated by about % -in. while the two
coils of the oscillator are wound as one
continuous coil, with a tap at the sixth
turn.

The remaining values for this con-
verter are indicated on the diagram.

RAD!O-CRAFT

TELEVISION IN EUROPE
HILE television is gradually near-
ing the point of commercial pro-

duction in the U.S.A., depending on
public interest to awaken suddenly;
the condition in Europe is somewhat
more advanced.

Experimental transmitters are in
constant usc in England, Germany, and
several other countries, with varying
degrees of success. Commercial re-
ceivers are available for picking up
these transmissions and there is con-
siderable interest shown in the radio
magazines of these countries on the
subject.

The photo at Fig. A, shows a com-
mercial instrument being sold in Eng-
land. It contains a four tube receiver
having an audio frequency character-
istic of 20 to 9,000 cycles according
to claims of the manufacturer. A glow
discharge lamp of special design per-
mits black and white images.

It is reported that the B.B.C. is con-
templating a change to 30 lines which
will increase the picture definition,
though it will necessitate changes in
existing receivers.

A NEW FREQUENCY-CHANGER

ENTAGRID converter tubes have

made a very definite step forward in
the design of superheterodyne receiv-
ers, since the electron-coupling over-
comes certain defects which were pres-
ent in all other types of frequency
changers. However, it appears that
the pentagrid converter is also imper-
fect in certain other respects, espc-
cially on short waves, An interaction
between the oscillator plate and the
control-grid causes degenerative effects
which become particularly noticeable
when high frequency signals are being
received. The effect is so marked in
some cases, that the oscillator section
of the tube refuses to operate above a
certain critical frequency.

To overcome this disadvantage, a
new tube has been introduced on the
Eurepean market, according to a re-
cent issue of WireLEss WorLp. (Fig.
B). It consists of two separate tubes, a
triode and a hexode, built in a single
envelope. The hexode has six elec-
trodes, a cathode, control-grid, two
screen-grids, a coupling-grid, and a
plate. The control-grid immediately
surrounds the cathode and is sur-
rounded by the screen-grid. The
coupling-grid comes next and is sepa-
rated from the plate by the second
screen-grid. The coupling-grid is con-
nected internally to the triode (oscil-
lator) grid which supplies the desired
electron coupling.

Variations in the oscillator plate po-
tential have no effect upon the screen
and plate currents of the hexode, and
changes in the hexode screen, plate or
JANUARY, 19358
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Fig. C
A novel combination radio-phonograph,

control-grid voltages do not alter the
oscillator plate current. Thus the two
tubes are independent, except for the
electron coupling which takes place.
This tube shows markedly improved
characteristics for high frequency
work.

AN INTERESTING DESIGN

IN the Italian radic magazine, LA

Rabpio PEr TuTTI, was included an in-
teresting design for a combined radio
and phonograph, in one of its recent
issues. The cabinet, when closed, ap-
peared as an ordinary radio of the
table type, having two wave ranges,
with separate dials for each band. The
cabinet, however, was split across the
top in such a way that the two halves
opened out, as shown in Fig. C. When
opened, a complete phonograph of the
electric type was revealed. The ampli-
fier of the radio receiver provided the
necessary increase in volume for ordi-
nary room enjoyment,

SOME WORTH-WHILE EXPERI-
MENTS

HILE ultra-short-wave experi-

ments are exceedingly interesting
to the lively radio experimenter, even
this field becomes prosaic if definite
direction is not given to the experi-
menter which will make his work of
value to others.

The latest issue of WIRELESS WORLD
takes this point in hand and points out
some very interesting ways in which
experiments in the ultra-short-wave
field can be made useful. One of these
is in the field of aerials for ultra-short-
wave transmission and reception. It is
known that the sky waves from such
transmitters are not reflected back to

the earth and this definiteiy limits the
distance which can be covered by such
units. But on the other hand, the
aerials used for these transmitters and
receivers determine to a large extent
their effectiveness. Aecrials, on these
very high frequencies, do not exhibit
the same characteristics as similar de-
signs do on longer waves. Marked di-
rectional effects are encountered with
horizontal and vertical dipoles, half-
wave and other types which should not
show these effects. Loops on the other
hand, are found to be markedly effec-
tive for reception purposes—and the
directional “selectivity” depends to a
great extent on the dimensions of the
loop, its shape and height above
ground.

Thus, the ambitious ultra-short-wave
fan has a fine chance to experiment
with different types of aerials, and
thus achieve real results which can be
of use to the entire ‘“‘ultra-short-wave
world.”

In giving some facts regarding the
above subject, a circuit for a 5 meter
super-regenerative receiver was given.
(See Fig. 2.} The values of parts used
in this set were not given, but the
interested fan will find the method of
connecting the loop to the set advan-
tageous. Suitable sizes for the vari-
ous condensers and resistors can be
found by a little experimental work.

A REAL PORTABLE

TO digress for a time from short-

waves; the tiny portable receiver
shown at Fig. D, using the newly devel-
oped small tubes which we mentioned
several months ago, has just appeared
on the English market. The entire re-
ceiver box measures 43 x6% x4 1% ins.
high and it weighs only 3 lbs., complete
with batteries. The set tunes over the
broadcast band, and with only a tem-
porary aerial will pick up broadcasts
over a distance of 75 to 100 miles. This
“really” portable set was announced in
WIRELESS WORLD magazine,

PERMEABILITY TUNER

IN A number of past issues, we have
mentioned the popularity of metal
core coils for R.F. tuning.
The idea has been developed a step
{(Continned on page 126)

Fig. 2
A loop-operated 5 meter super-regenerative receiver for direction finding.

QUENCHING
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Fig.D. A really portable receiver.

COIL ON TAPERED
FORM

CORES SLIDE
IN OR OUT

Fig. E. A complete permeability tuner.

| BI-MORPH CRYSTAL ELEMENTS

Fig. F
A high-quality piezo-electric mike.

Fig. G
This rectifier covers the broadcast band.
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ITH increasing public interest
Win short-wave reception, man-
ufacturers have kept their
ongineers busy designing bigger and
better receivers for home use. Sets us-

ing nine, ten, twelve, and even fiftecn
tubes are by no means uncommon to-

. Whelesale Roolio Servive o In

A SHORT-WAVE BAND-SPREAD
2-TUBE PORTABLE SET

Here is an excellent and truly portable short-wave receiver,

for outdoor use.

It employs only 2 tubes, dry-cell type,
which results in real economical operation.

Batteries are

self-contained.

FRANK J. LESTER*

day. However, little attention iz being
paid to another angle of the :hort-
wave market that is also very much
alive—portable receivers.

Many people who are cursed with
bad locations for short-wave reception
would like to take compact receivers
cut in the country with them on Satur-
day or Sunday drives. Away f{rom the

Fig. I, left, Diagram. Circuit consists of regen-
erative det,, and one audio stage,

Fig. A, below. Internal view. Coil is mounted

between the 2 tubes.

AN IMPROVED 2-TUBE
SHORT-WAVE BOOSTER

This unit was designed for the purpose of improving the
efficiency of your present short-wave receiver. Itis anim-
proved 2-stage short-wave amplifier, A.C. operated, em-
ploys special completely shielded compartment type coils,
and is very simple to connect to any type of receiver.

S. MILLER*

the input voltage of faint ovr prac-
tically
relatively

l.\' THE average short-wave receiver,

stations has a
depending

inaudible

constant  value

_'l lef Eng'r.. 1*

tal Radte Corn,

upon numerous factors, chief among
them being antenna pick-up efficiencey
and signal strength.

If the power of a weak or inaudible
foreign station remains the same, your

78

e

l
I
Ad

140 MMF S

g

Fig. |
The wiring diagram of

TN

a 3-tube, 2-stage short-

wave signal booster.

Special compartment
type coils are employed.

A DRAW COILS

RADIO.CRAFT

noise of the city, remavkable results
can be obtained with relatively simple
outfits,

The very definite demand for a st
of this kind led the writer to design
this “band-spread portable.” This is
truly a portable receiver in that a per-
gon can carry it more than 10 feet
without dislocating his shoulder. [t
can be thrown in the back of a car or
carrted comfortably in a train or trol-
lex. Complete, with all required bat-
teries, it weights only 9 pounds.

If this sounds like a lot of radio set
to lug around, weigh up your handbag
the next time you have occasion to take
a short trip! You’ll be surprised to

learn how much more than nine pounds
it weighs,

The receiver is built into a strong
metal case measuring only 834 by 63
hy 514 ins, wide, fitted at the top with

(Conitinued on page 433)

antenna will always receive the signal
with the same intensity (under similar
atmospheric conditions). If the aver-
age intensity of the received signal is
too weak to activate your receiver, it
will not be heard regardless of how
sensitive yvour receiver is or how much
audio amplification you use.

On the other hand, if that same
teeble signal could be strengthened
considerably, before it is fed into the
recéiver, the result will be equivalent
to an apparent increase of power on
the part of the broadecasting station,
and the same signal will become dis-
tinctly audible (or it may operate the
loud-speaker at full volume). This is
exactly what this R.F. booster does.

(Continued on puge 432)
JANUARY,
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THE LISTENING POST
FOR ALL-WAVE DX-ERS

The author imparts some very valuable information on how
to best obtain proof, or verification, of foreign station
reception. Also, schedules and hints on DX on all waves.

C. A. MORRISON

Zeesen's (Germany) directional antennas.

ITH that feeling of pride
that comes to every Dx’er
upen hearing his first for-

eign station, whether it be
on the broadcast band, or shert waves,
there arises a natural desire to have
some way of proving to other people
that he actually received this statien.
[t is through this desire to show proof
of foreign reeeption that the hobby of
acquiring vel ifications ov confirmations
has arisen. A verification of reception
iz nothing more than a written state-
ment by letter or postal card from a
station that, upon a certain day and
at a eertain hour, you actually received
their station. It stands to reason that
for a station to issue such a pozitive
statement they must be 1reasonably
~ure that you actually heard them. The
more accurate and concise information
yvou can furnish to the station the bet-
ter are your chances for securing a
verification. A report of value to the
station is never turned down. The ap-
proved method for the securing of veri-
fications is ax follows:

When listening to a foreign station,
and if you wish to verify, have a re-
liable ¢lock and your log book handy.
Carcfully note down wheat is heard and
the t/me in your log book. When not-
ing musical selections, titles should be
siven if possible, type of amusical -
striments, type of ausic (whether
march, jazz, classic, etc.) When noting
songs include titles if possible and al-
ways specify whether male or female
voices, number of voices, type of music
(jazz, blues, operatic, ete.), fupe of
voice (bass, tenor, soprano, ete.). When
noting a speaking voice include actual
words spoken when possible and type
of voice (high pitched, or
low pitched, ete.). If in a
foreign tongue state kind of
language if possible. Call let-
ters should be noted, along
with location, and musical
signal if any. If station is
signing off be sure and note
the exact time.

In writing to the station be
sure vou have the correct ad-
dress by referring to some
good station log. The letter
should consist of a resumé
of what you heard as given
above, and the time each
item was rvecorded, Return
postage should always be en-
closed. When writing to a

RADIO-CRAFT for JANUARY,

foreign country return postage should
be enclozed in the form of an Inferna-
tional Reply Coupon which you can
purchase at your local post office for a
few cents.

For your report to be of value to the
station these general items should be
included in your letters; (1) State
weather conditions. (2) temperature,
(3) direction of wind, (4) volume of
station’s signal, (5) whether fading—
and how bad, (6) whether natural
static was present, (7) was station in-
terference experienced, (8) type of re-
ceiver in use—and number of tubes.
These facts, in addition to your report,
will certainly insure you an interesting
and attractive confirmation of recep-
tion. In the caze of foreign stations it
should be kept in mind that several
weeks, or even months, may be neces-
sary before you receive your reply.
Many DX’ers have accumulated, over
a period of years, collections of hun-
dreds of verifications which are great-
Iy prized by them.

Next month we shall delve deeper
into this fascinating subject of secur-
ing foreign verifications, describing
how you may obtain a vevification of a
program, even though both music and
voice are of a foreign nature, and de-
seribing for you some of the logs of
the greatest DX’ers of all times, and to
what they attribute their success.

What to Listen For During December-
January
—Broadcast Band—

With the exception of Australian-
New Zealand stations, December and
January are usually the peak months
for foreign reception in North America

A view of the transmitting equipment at Reykjavik, tceland.
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on the broadcast band. At this time
signals from Japan. China, Hawaii,
Alaska, Central America, South Amer-
ica, Europe, Australia, and New Zea-
land are heard under good weather con-
ditions.

Foreign countries which will he re-
ceived best during this period on the
eastern coast of the United States will
be about as follows in order of con=ist-
ency: (1) FEurope and South America.
(2) Australia, New Zealand, and
Hawaii. (3) Japan and Central
America. (4) Alaska and China—very,
rarely.

Foreign countries which will be ve-
ceived best in the central area (From
the Appalachian to the Rocky Moun-
tains) will be about as follows in con-

ststency: (1) Australia, New Zealand,
and Hawaii. (2) South and Central
America. (3) Japan and Europe. ({)

China and Alaska rarve.

Foreign countries in order of best
reception for the Pacific coast area will
generally be (1) Japan, China, and
Hawaii. (2) Australia, New Zealand,
and Alaska. (3) South America rare.
(1) Europe very rare.

Foreign stations from the east are
best received for a period of one or
two hours after the U.S. stations have
signed off for the night. Foreign sta-
tions from the west are best received
one or two hours before dawn. Sta-
tions to the south are received good to
fair almost daily with average weather
conditions. Their reception being lm-
ited principally by their power, or to the
titnes when they ure on the air unusual-
ly late on a clear channel. Once in a
while, they will break through the U.S,
stations in the early evening.

DX’ing rveports for the
early part of the season in-
dicate foreign stations being
received with unusual excel-

lence. Europeans coming in
very good on the eastern
coast. Japanese and Chinese

stations good on the Pacific
coast, and Australia and
New Zealand stations fair to
good over the whole area.
South Americans are break-
ing through in the early eve.
nings.

Short-Wave Band

As fall changes slowly into
winter the seasonal high-
(Continued on page 128)
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ing the shrinkage of their income on radio receivers,

would do well to devote some serious thought to the

lucrative opportunities offered in public address appli-
cations. Many have been quick to realize the wisdom of an
investment in a sound system but have been deterred
largely because of limited funds. It is the purpose of this
paper to describe an amplifier which shall meet all the
necessary requirements and at the same time be well within
the price range of those who have procrastinated on ac-
count of financial considerations.

*Eneinecr. Kenyon Tran-former o.. lne.

SERVICE Men and other technicians who are bemoan-

Fig. |. Wiring diagram of amplifier; employs only 4 tubes.

AN ECONOMICAL
P.A. AMPLIFIER

This amplifier is suitable for the majority of
P.A. installations. It has a power output of
I8 watts, total distortion less than 5 per
cent, and uses type 45 tubes in the power
stage. Power supply is built separately,
facilitating rack and panel installations.

A. J. KOENIG*

Many amplifiers on the market at present are tainted
with the stigma of fallacious power output ratings. It is
significant that no mention is made of the total per cent
distortion at full power output. The amplifier described
herein possesses a gain of 75 db. and is capable of delivering
18 watts with a total distertion of only 5%, which is
almost negligible.

Power Output: While several factors are taken into con-
sideration in the choice of an amplifier, power output is
perhaps first in importance. The coverage value of a sys-

(Coutinned on page 440}

Fig. 2. A—diagram of mixer circuit; B—power supply.
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HE RECEIVER illustrated in the
adjacent photograph is of unusual
design, both in regard to appear-
ance and engineering. One is im-

AN IMPRESSIVE 7-TUBE
DUAL-RANGE SUPERHET

This receiver has distinctive design features which make it
an outstanding performer on broadcast and short-waves.

mediately impressed by these facts,
which are later proved when a closer
scrutiny is made of the set’s construc-

tion. The 5-inch tuning dial is of such
Mlusieationz, courtesy J. Matheson Liell. Ine. intriguing desig‘n that it lends distine-
Diagram. Receiver employes é volt fubes. tion to the physical appearancer It in-

1oy
©F SwiTCH &o6

R 0

corporates, in addition to the dual-wave
range scale, two novel indicators which

oLy

Glii

T el s,

are directly and respectively controlled
by the volume and tone controls.

Circuit

This receiver is a broadcast and

short-wave set with a frequency cover-

age of 530 to 1,740 ke. on the broadcast
band, and 5.8 to 18.3 mc. on the short-
wave band. Dual-band coverage is ac-
complished by means of dual sets of
(Continued on peage 439)
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IN A

DESIGN
LL-WAVE
ANTENNAS

The improvements described result in great-
er volume on the broadcast as well as short-
wave bands. Also, they assure reduction of
local interference, which permits full effi-
ciency from high-fidelity receivers. Since
most listeners make use of the tone control
to minimize the strength of noise, the advan-
tage of an efficient noise-reducing antenna,
as an aid to fidelity, becomes obvious.

A. H. LYNCH*

DOUBLE

RECEIWER
COUPLER

10 RECEWWER
CHASS51S, NOT
TO "GHD" POST

Fig. 2.

T SUPRPORT

T WATER PMIPE -

LIGHTHING —=
ARRESTOR

A simple, complete noise-reducing, all-wave antenna system.

STAND-OFF
AT EDGE -.
OF ROOE

b T |
RECEIVER "ANMT" POST
OR "ANT " WIRE

P TO the present time every all-
wave noise-reducing antenna
system has been deficient in sig-
nal strength on the broadcast

band. In some systems a compromise
has been made with noise by including
a switching arrangement which con-
verted the antenna from a doublet with
noise-reducing properties to an ordi-
nary “T” antenna with no noise-reduc-
ing properties. It had been thought
impossible to provide an antenna sys-
tem which would be efficient over the
very broad band of frequencies which
lie between 5 meters and 600 meters,
which is equivalent to 55,000 to 550
kilocycles.

The ordinary broadcast receiver has
a frequency ratio of approximately 3
to 1. New and improved antenna sys-
tems, now available, have a frequency
ratio of more than 40 to 1.

Location Determines Better Type

For the person who is located i the
city or who lives on a modest-sized plot
in the suburbs, the new doublet an-
tenna system shown in Fig. 1D is rec-
ommended because the total length of
the horizontal portion of the antenna
need not be more than 41 feet. Natu-
rally an antenna of such small dimen-
sions will not have the pick-up of one
made with a very much longer flat-top.
But this deficiency is overcome in a
most practical manner in the afore-

*Arthur I, Lynch, Ine.

mentioned system by the use of an
impedance-matching device at the an-
tenna which eliminates the losses usu-
ally sustained in the ordinary type of
noise-reducing lead-in.

Where suitable space is available an
entirely different type of antenna is
suggested having a total over-all length
of 114 feet which is approximately half
a wave-length at 70 meters or 4.3 kilo-
eycles.  With this type of horizontal
antenna the lead-in is taken from the
end rather than in the center. This has
been done as a matter of mechanical

O -~—2FT 14 fFeeT —_ .-I
SUPPORT i TO OTHER NavY
ORMAST STANDARD INSULATOR. i
/E_

ANTENNA WIRE
NAVY (HEAVY GRADE)
STANDARD
INSULATORS

k-
| CABLE

Fig. 3, above,
A—new antenna coupler; B—end-fed antenna,

convenience rather than electrical effi-
ciency. This system is shown in Fig.
2. Its commercial prototypes were
known as inverted L-type antenna sys-
tems.

The latter system does not require
the elaborate and rather expensive an-
tenna transformer and where space is
available it is recommended as being
superior to the doublet type. As is
true with the duplex system, the flat
top need not be in a straight line. It
may zig-zag, but it should not double
back on itself.

How the Systems Work

Most of the important short-wave
broadcast stations operate on approxi-
mately 13, 16, 19, 24, 31, 49, and 70
meters. A long horizontal antenna cut
to receive on 70 meters is fairly effi-
cient on all of the other wavelengths
and it is extremely good in the broad-
cast band. Such an antenna should be
at least 30 feet above the ground. By
reason of the size of the collector (an-
tenna) the signal strength it picks up
is rather large and compensates for
small deficiecies between the antenna
and the receiver which could not be
tolerated with a collector of the smal-
ler size. Therefore, the impedance-
matching transformer at the antenna is
eliminated for both mechanical and
financial reasons. A low-impedance
transmission line is used on both sys-

(Continucd on paye 438)

Fig. I. Fundamental and practical all-wave, noite-reducing, antenna systems, See text for complete details.
o i N 0 - TO ANTENNA - T 20'-6 k-201-6*
Moaq 12, 3 L4 A2 a, RER | - 2ote -
) ) L) 1 ) | sade==- :
) | & 4 Az“m_"_..,l -
CABLE
: ! A3} | ANY LENGTH >
! A3
|
I ]
- . RED
|I € | 8LACK ( WIRE
l I WIRE
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SHORT-CUTS

IN RADIO

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

— 7 WOUNDON 1Y4DIA  STURNS
S, e i  (Cayre FOIET -
AIURE ETWEEN INSIOE OF H
75 WINDINGS PLUG 1N J
ety —_ i cowl ]
(1)
i SE
Lz - ’
50T Ne.28 LIME NOT
ENAM. WIRE I.ONGSR THANE

TAPPED EVERY

OTOR.
P

will be given for all other published
items concerning radio and its allied
fields.

Send us your “kinks” right away.

I 7| wa.sor neas
s ENAM WIRE

(34 TADPEQ EVERY
( 10 TURNS

A L1, 5TuRNS

.

uwE wot
Twaw | FOOT

LONG
--
Ii 350
T

e PLUG-IN
Con

Device to increase short-wave sensitivity, and signal-to-noise ratio,

First PRrizE

lP AN antenna is resonated at the frequency to which the

receiver is tuned a consziderable increase in signal
strength can be obwained; also, the signal-to-noise ratio will
be improved. The illustrations above show a simple device
that can be constructed for tuning the antenna of a short-
wave set from approximately 15 to 75 meters. The antenna
proper is roughly tuned by L2, which is tapped at every

StconNn Prize

OLVED!—the problem of how to successfully groove

short-wave coil forins at home. The idea is to cut in the
tube base, by means of a coping saw, as many closed-circle
grooves as may be required for the desired number of turns
of wire; the form is conveniently rotated for the purpose
by utnhung a hand-saw. Just drill a hole in the center of
the base of the coil form, run a bolt through the hole and
tighten in place by using a lock-washer, nut, and lock-nut,
and grip the bolt in the chuck of a hand-drill. Hold the saw-
hlade against the ecil form and rotate the form until a
groove of suitable depth has been cut. The final step is to
mount the coil in a vise and a series of diagonal grooves
along the top of the form, at an angle of 45 (legl ees. These
straight, diagonal incisions join each successive ring, as
shown in the illustration at the right. S. 8. MARGLON

This kink saves set builders a dollar or two,

CLOCK HAND

WASHER. SOLDER. TO

SOLT%ERED FACE PLATE
BUSHING /
A BUSHING WITh
/4" HOLE

SET sSTrEW
- WASHERS

!
| BOLT FOR
ATTACHING

WASHER SOLDERED | TC
L L TO FRICTION CHASSIS
z DRIVE ~SHAFT o
() TETTL A -
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Circuit of unit pictured at left,

10 turns; fine tuning is accomplished by means of condenser
C. Coupling between antenna and receiver (represented by
tube V) 1is accomplished by a *“link” circuit, one coil of
which is inductively coupled to the antenna loading coil,
and the other to the receiver, The little 5-turn coil, L3, at
the receiver end of the link may be slipped inside the grid
end of coil Li. We strongly recommend that short-wave
fans give this gadget a try. GEORGE N. SHORTT

CROSS
VVER

w4 S AW CUTS 7]

ACROSS FORM
HOW TO GPOOVE S:w. COIL
FORMS WITHOUT NEED OF SPIRALING

At last! short-wave coil formfs may be easily grooved

THIRD PRIZE
HERE is the way you can make a back-of-panel control
from an old front-of-panel dial—such as Marco, ete.
Just discard the bakelite cover and retain only the dial and
friction drive-shaft. (The particular dial illustrated at
the left is a rebuilt Pilot.) An escutcheon on the panel
will complete the commercial appearance of the job; most
mail-order houses carry an assortment of designs and sizes.
Many of the front-of-panel dials were equipped with trans-
lucent discs on which the graduations were marked, conse-
quently, these lend themselves very nicely to illumination
by means of a pilot light mounted in back.

Little niechanical ideas such as this one may be applied
by the radio man who wishes to save a dollar here and there,
in conjunction with the valuable information contained in
RADIO-CRAFT LIBRARY BOOK NO. 6, “Bringing Elee-
tric Sets Up to Date,” to “cash in” on the intrinsic value of
a great number of older set models that are now available
for a song. GEORGE H. Monsg
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READERS DEPARTMENT

>

A department in which the reader may exchange thoughts and ideas with other readers.

S.-W. SERVICING IN HAITI
Editor, RADIO-CRAFT:

A Lincoln SW33 battery-operated set, after 1 month of
service cut off suddenly. When called to service this set I
thought first it was the primary of the first A.F. trans-
former which had burned out, bhut this transformer proved
good aftev test. The defect was in the tuning meter. “It's
a long way to New York,” from Port-de-Paix, to get a re-
placement meter, so [ connected a wire across the terminal
leads in the meter and the set worked us perfectly as before.

GEo. A. CELESTIN,
Port-de-Pul.e,

Huiti,

Boitish West Ladies.

THE WHOLE STAFF THANKS YOU!

Editor, RApia-CRAFT:

Have been buying Gernsback publications since they first
came out years ago and I think they are “all to the berries”
(if you’ll pardon my French).

To date I have built and used neavly all test equipment
and literally hundreds of various hookups, and while some
of them had an error or two in the diagram, I have never
been stumped, and have not had a failure yet. I have
no Lieks to make.

I take thix opportunity of thanking the whole staff, for
their fine dope and wish them many years of continued
success.

JACK GEIER,
Ge Valley Rudia Shop,
Soo Fernando, Calif,

PSK-PRF-5 RIO DE JANEIRO

Editor, RADIO-CRAFT:

For your information and in case it is of any use to you
for publication, I tender a few details of PSK-PRF-5, the
“I.T. & T.” short-wave transmitter of Rio de Janciro which
I have seen mentioned repeatedly in your columns (some-
times erroneously by our cld eall zign PRBA, or by PRA-3.
the call sign of a medium-wave station we frequently
relay).

Operating Company: he transmitter belongs and is
operated by the Companhfa Radio Internacional do Brasil
(a member of the International Telephone & Telegraph
Corp.) and is employed regularly for the international
telephone service to New York., Buenos Aires and Madrid.,
and from these points to the vest of the world, and also for
special short-wave broadca~t programs,

Operating Schedules: International telephone daily chan-
nels and special programs through the following stations:

FREQ. W.L.IN CaLL Misc.

IN K¢, METERS LETTERS REMARKS

21,080 14.23 PSA Tele. to New York

14,690 204 Ps¥ Tele. to Buenos Airex
and Madvrid

14,935 20.7 PSE Ditto

10,220 29.35 PSH Tele. to Madvrid

9,505 31.5 PRF-5 Special Broadceast
Programs

8,185 36.65 PSK Tele. and Special

Night Programs to
Buenos Aires

RADIO-CRAFT for JANUARY, 1935

Fer the telephone channels “inverters” or “speech ~cran-
blers” are employed to assure secrecy of communication,

Broadcast I'rograms: The Brazilian government trans-
mits daily, with the exception of Sundays, their news bul-
letin of the “Programs Nacional” through PRF-5 (31.5 M.).
From 22:30 G.M.T. news in Portuguese; and from 23:00
until 23:15 G.M.T., news in English, French, Spanizh and
German.

Special musical broadcast programs are frequently re-
layed in combination with some of the local medium-wave
«tations. Station PSK with directive antennas to Buenos
Aires is frequently used to relay Rio programs to the
Argentine stations, and PRF-5 is employed when the pro-
gram is meant for the rest of the world.

Fransmitter: The equipment employved is a “Standard”
60 kw. short-wave radio-phone transmitter (similar to the
B.B.C. Empire transmitter), and is located in Marapici
in the middle of the Brazilian jungle, at a distance of 80
kilometers from the beautiful city of Rio de Janeiro.

Reception and Exchange of International Programs:
With great success we have very frequently received and
relayed programs from other countries. Among these we
may wmention England, France, Italy, U.S.A., Germany,
Argentine, Uruguay, Spain, Portugal, etec. For these re-
lays special high-gain superhetervodyne receivers together
with “double-vee” directive antennas are employved.

Listeners’ Reports: Listeners’ reports will be greatly ap-
preciated. Corvespondence should be addressed to;

Short-Wave Station,
Caixa Postal 709,
Rio de Janeiro, Brazil.

We hope that this information will be of use to the read-
ers of RADIO-CRAFT.

J. C. Braaaio, Comn'l, Myr.,

Companhia Radio Intervacional de Ieasil,
Caira Postul 709,

Rue Vise, Inheaitma, 64-40,

Rio de Janeiro, Drazil,

We are sure that owners of short-wave and all-wave
receivers will be interested in the above information con-
cerning this transmitter in the jungles of Brazil. Un-
doubtedly, the operators of this installation will be “tickled
pink” to receive reports from listeners, and we urge our
readers to give these boys some consolation in their

isolation. (Continned on page 437)

Vi_ew of transmitting station located at Marapicu near Rio de Janeiro, S.A.
Directive antenna arrays to Madrid in background.
cleared to build this station,

Thick jungle had to be




A REAL

"HOW-TO-BUILD"

" SERVICE MAN'S

looking for!

 ALL-WAVE
OSCILLATOR

Here is what all Service Men have been

A really complete article on

building your own 110 V. A.C.-D.C. all-wave

oscillator; all fundamental frequencies from
7 mc. to 110 ke.

HOWARD J. BENNER

HE TREND of the radio market
toward receivers having more than
one band has created a serious
problem for the Service Man. He
is confronted with the problem of serv-
icing all-wave receivers with equipment
that was designed only for the broad-
cast band. The use of harmonics has
been one way out of this problem, but
at higher frequencies the harmonics are
s0 close together that a calibration is

Here is how the parts should be placed

next to impossible and proper tracking
becomes difficult.

This article presents a simple and
inexpensive A.C.-D.C. all-wave service
oseillator or “signal generator” which
the Service Man or amateur can easily
construct.  This instrument is not of
the usual type that works on harmon-
ies, but instead supplies fundamental
frequencies, and is in every scense a
laboratory instrument.

The output control completely atten-
nates the signals, and no signal is evi-
dent even on the ultra-sensitive receiv-
ers of today. This has been accom-
plished by effectively filtering the line
and completely shielding the generator.
A shielded lead from the signal gen-
erator to the receiver must be used to
reduce stray field. For use on the
higher frequencies a 400-ohm resistor is
placed in series with the “hot” lead
from the generator. This is necessary
because the average antenna does not
have the characteristics of our usual

dummy antenna hut has effectively a
higher impedance, and 400 chms is con-
sidered the proper match.

Figure 1 shows the cirenit diagram.
As can be secn, the instrument consists
of four units. These arc: (1) the oscil-
lator; (2) modulator; (3) attenuator,
and (4) power supply.

The oscillator eircuit uses a type 77
tube operated as an electron-coupled
oscillator, The control-grid, screen-
grid, and cathode are used as the oscil-
lator elements. The plate is used only
to couple the generated signal to the
output posts. The oscillator is of the
familiar Hartley type with the tuned
grid coil tapped to provide feed-back.
This type oscillator with the advantage
of clectronic coupling has proved very
satisfactory, sinee a variation of output
load, even at the highest frequencies,
has little reaction on the gscillator.
This is accomplished as a vesult of the
suppressor-grid being tied to the screen-

(Continued on page 434)
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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.

SOMETHING WRONG?

Rap10-CrRAFT, ORSMA Dept.:

In the course of the last year or so I have had a good
many car radio sets come into my service shop with stuck
vibrators. Apparently the sets have been O. K. other-
wise. At the present time I have a Philco N, an Atwater
Kent 424, a Ford Majestic and a small G. E., all with the
familiar trouble of a sticking vibrator.

Surely there must be something wrong that I am miss-
ing as it wouldn’t be likely that all these power units are
defective, and as many are only a few weeks old it can’t
be because they are worn out.

I would like to know if it is advisable to clean the con-
tact points, readjust the contact gaps, etc., as a remedy
or if it is best to replace the entire assembly, It has been
my experience that replacing the entire unit is the only
remedy after the points have become pitted.

JESSE SMITH, JR.

Here is a question which has stumped many a Service
Man. What do other members of the ORSMA think about
this letter. Ave the sets at fault? lIs it best to replace
the entire vibrator assembly or can the units be repaired
to the advantage of both the Service Man and the cus-
tomer? These are questions which can be settled best by
the opinions of other members who have experienced the
same or sinilar troubles.

The opinien of one auto-radio expert is that wherever
the aforementioned trouble occurs the best remedy would
be to replace the entire vibrator assembly. His expe-
rience has been that the early models which incorporated
such devices have always given trouble due to design
kinks which did not dewvelop
until the sets were placed in
the field. Since then, im-
proved vibrators have been
developed, which, when in-
stalled, will eliminate almost
completely this type of trou-
ble.

A VERSATILE TEST PANEL

RADI0-CRAFT, ORSMA Dept.:
Knowing your interest in
the Service Men and their
problems, I feel that you
will be interested in an up-
to-date test panel which I
use in my service shop and
which has been just com-
pleted after several weeks of
drafting and study.

JANUARY, 1935

RADIO-CRAFT for

A complete test panel for the shop, built by one member.

I enclose a picture (shown below) which shows the
panel (center) with the dynamic and magnetic speakers
on the panel above. These speakers can be arranged for
use on any radio set I might receive for servicing, by
means of various field coils brought out and connected in
series (with proper cores) by means of phone-tip jack
connections between each coil, This permits any resis-
tance unit to be “thrown” into a set circuit where neces-
sary. Also, tips are provided for connecting the voice
coil to the output of the set with clip connections. Where
the set carries no output transformer, arrangenients are
made by a switch and jacks to conneet a transformer
behind the speaker panel to the set and speaker, thus pro-
viding coupling.

All parts used in building this board are parts of old test
units or parts thrown around the junk box. The only part
bought was a new multitester unit. This can be connected
to the board by “loop wires’” with phone tips. A ten wire
cable connects from plug (6-prong with phone-tip center
jack) to panel sockets,—one each of the 4, 5, 6 and com-
posite 6-7 sockets, each socket lug hooking into phone-tip
jacks shown in line at the bottom of the panel. The
cathode, plate, screen.grid and suppressor-grid lines can
be opened by toggle switches. I have the filament lines
going to a 0-15 volt A.C. meter, the screen-grid and plate
lines looping through a special 3-way switch (from the
junk box) one for each circuit—to the milliammeter. This
arrangement is necessary because of using one meter for
both sereen-grid and plate—to keep them separate., The
meter is 0-20-100. I use two large and two small push-
buttons, shown under the meter (center top) one large
and one small for each circuit, the lurge one reading
the higher scale, and the
smaller the lower scale, A
push-button under the fila-
ment A.C. meter cuts in this
meter across the filament
circuit.

On this board is provided
an output meter with two
ranges, which is more easily
accessible than changing the
multitester, as well as a

| vt s
B ] L hega
S AT

separate 0-200 D.C. volt-
meter (upper left) and a
0-10,000 ghmmeter. These

are brought out to phone
jacks in line with the other
tip jacks.
The large Weston meter
is a heavy duty type, used
(Continued on page 425)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

[t 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.

STEWART-WARNER MODEL |116A

HIS is a broadcast receiver incor-

porating a police band, and using a
GAT first-detector and oscillator. The
complaint was, ‘“no reception on the
broadcast band, accompanied by noise
at several positions of the station se-
lector.” See Fig. 1.

After testing all tubes and checking
socket voltages a continuity test was
made on the coils in the radio-fre-
quency section which revealed an open
section of the antenna coil. This coil
is wound with large enough wire to be
easily rewound.

CHESTER MCCLINTLOCK

BEST 4 TUBE MIDGET

HIS receiver uses 6C6, 6D6, 43 and

25Z5 tubes. Receiver was dead as far
as signal was concerned. Speaker had
an alive sound. Refer to Fig. 2.

No voltage anywhere except at
speaker field. Trouble was found to be
due to defective 2575 tube. One of

Fig. |
Stewart-Warner 116A; noisy, no reception.

INTERMITTENT
BREAK \

HJ——!E
s

(]

u-;i

'
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-

AvC
WAVE - CHANGE Rl
SWITCH ¥ —
Fig. 2, below. Best 4 tube; fading.
FIELD
s con,
|
s
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the cathode leads had opened inside the
tube. This receiver uses the 2575 as
two half-wave rectifiers, one-half sup-
plying current to the speaker field and
the other half to the tubes.

An emergency rapair due to lack of
a 25Z5 tube was made by connecting
the 2 cathodes together. This put the
tube load in parallel with the speaker
field portion of the rectifier. No harm
resulted by connecting in this way and
the receiver worked fine until a new
tube was procured.

Difficulty in tuning to and holding
a station was traced to insufficient
tension of the springs on the tuning
condenser rotors.

Soldering pigtails
trouble.

eliminated this

MAar10 Bornuca

"NEW YORKER" (U.S. RADIO &
TELEVISION CORP))

ARELY has a set come in with so

much wrong with it, Receiver re-
ceived dead. Due to an open 5,000
ohm section of the voltage dividing
system, i. e., the 5,000 ohm section of
the two fields. Symptoms, no screen-
grid voltage on either 24A and no con-
trol-grid bias, and hence high plate
current in the 71A—nearly 40 ma. By
careful inspection of the removed field
coil the break was located approxi-
mately 2,400 ohms in from the outer
end of the coil, and at this point, only,
a few turns were lost until the con-
tinuity was again picked up from the
inner end of the coil, and the two sec-

tions soldered together. Corrosion
probably caused the trouble. For
schematic see Fig. 3.

Each electrolytic condenser was

drawing far too much current and the

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.

275 V., but 400 V. jobs were used for
replacement, Placed in operation,
after the field repair and condenser
renewal, the set was practically dead!
Cause: a shorted 0.01-mf. R.F, cathode
resistor bypass condenser. Theoreti-
cally, this should give maxinmum vol-
ume as it gives no bias and hence high
plate current in the R.F. 244, but such
was actually not the case, perhaps due
to overloading. Be this as it may, re-
placement of this condenser was in
order. On the usual routine test of
all condensers it was found that re-
placement of the following condensers
was necessary:

(1) the above-mentioned R.F.
cathode bypass, 0.01-mf.; the 0.05-mf.
detector control-grid to cathode iso-
lating condenser; the 0.1-mf. detector
screen-grid bypass; the 0.0l-mf. de-
tector plate to T1A control-grid cou-
pling condenser (a 600 V. job here);
and the 0.1-mf. 71A control-grid resi=-

two were replaced to avoid trouble tor bypass. All were leaky, and except
here. Originals were each 8 mf., (Coutinned on puge 443)
Fig. 3
Troubles in a "New Yorker" (U.S. Rad. & Teler.) were traced to several sources.
OL-MF
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Radio Service Data Sheet

RCA VICTOR MODEL 102 4-TUBE A.C.-D.C. T.R.F. RECEIVER
{Incorporates wide tuning range: 540 to 1,712 ke.; A.F. power output, 0.18-W.; circuit permits compact chassis design.)

operating voltage and cur-
this set, measured to K, or

Following are
rent figures for

fil.
Tube C.-G. 8.-G. Mate Plate
Type Vaolts Volts Volts Ma.
Vi 2.5 105 105 7.0
Ve 2.0% 17.5* 40%* 01
va 1u.9 100 95 5.5
Vi e 115« 16.0
(*) Impossible to measure on ordinary

voltmeter: (**) r.m.s.  Above voltares for

A.C. will be approximately 55 lower on 1135
Measure at

V. Dh.C. maximum volume,

The receiver is alikned at 1,400 ke. for
maximum output. Align  the tuned eir-
cuits with the trimmers in position of mini=
munt capaeity.  After alignment, check to
make =ure that a 1.712 ke. signal ean be
heard when the main tuning condenser is
near its extreme mininm pesition.  Power
consumbtion, 40 W,

Caure should be taken to aveid restrietion
of natural ventilation as would seeur with
the set resting upon or placed close to a
radintor or other heating device,

In maost Jocalities the 20 ft, antenns lead
of the set will provide sufficient pick-up,

This set is vbserved as being one of the
most simple and eflective designs that ean
e produced. A single, type 78, variabhle-mu
pentade, V1, is coupled to a type 77, non-
varinhle-mu pentede, V2; the A.F. output
of V2 is amplified hy the type 33 tube, alao
# pentode.  The 87 rectifier furnishes ade-
aunte current for this combination. Inas-
much as & tuned radio frequency circuit is
utilizedl there ean be no whistles of any
sort when tuning across the scale as often
oceurs in sets of the superheterdyne type
which incorporate only a limited number of
tubes.

O5-uF X

€16 0
OET W4 .0024-mr AF MRGNETIC atpRocucea
77 v IIL 38 \ -
] v
-
]' RS
LA SHEG
h -
R
V2 LMEG
l dei—na
I E: 2 MEGS
ofe| [[
15000 Oum5 | |

€5 -
T

CHASSIS Y2 035MeG

GENERAL ELECTRIC TABLE MODEL M-49 4 TUBE RADIO-PHONOGRAPH DUAL-WAVYE SUPER.
{Featutes: frequency range, 540 to 1,500 and 1,600 to 3,500 k.c.; A.F. power output, 1.9 W.; tone control: phono. is 78 r.p.m.)

Following are the operating voltaxe and
current fignres for this recviver, at 120 V,
line potential; maximum volume setting of
R6, and no signal. Meuasure to cathode,

Tihe C.-G. S.-G. late Plate
Type Volts Volts Vaolts Ma.
Vi 1.25 70 235 2.5
Vit _ 180 3.5
Ve 1.25 %0 2335 5.0
Voxe 19 —_ 145" 0.4
Vi 17 240 230 26.5
A —_ 335" 50.0

A feature of the power supply cireunit—

ontly one secondary i8 used in power auto-
transformer P.T, This is accomplished by
having a cathode-type rectifier, series fila-
menls, and taps on the secondary of P.T.

(*) Oxcillator scetion: (**)  second-de-
tector section; (7) actusl voltage cannot be
meusured; () rom.s.

is tapped so that
extended merely

Second-detector ¢oil L1
the tuning range may be

by shorting out a purtion of the coil.  The
ascillator eircuit is not tapped, the high-
frequency ranse being ohtained by use of

its sccond harmonie instead of the (unda-
menta! for obtaining the LF.

Align at 1900 and 600 ke,

The magnetic pickun and tone-arm as-
sembly are of new design and unioue con-
struction. Service work will consist mainly
of rcentering the armature, replacing the
rubber pivots, and replacing the magnet eoil.

Care should be tahen to avoid restriction
of natural ventilation throuxh the ec¢abinet
as would ocenr with the set situated so
that its back is flush with a wuall of the
room or with the instrument resting upon
or close to a radiator or other heating de-
vice. Bluck wire connects to antenna, and
yellow, to ¥round.

The Synchronens motor used in this in-
strument is of simple design; the two stator
coils are connceted in series and the motor
is started by giving it a cloekwise spin by
hand. If it is found difticult to start, or
if it runs st a subssynchronous speed such as
at 50 r.p.m.. such action may result from
ance of the following causes:

Difficult to Start: May be due to stator
fuiling to rotate on outer bearing (due to
sparhetti sleeve beinyg jummed in the slot,
or sticking to the resilient bumper). Outer
bearing may not be properly lubricated. See
that the ball bearings are at the hottom of
the main assembly.

Slow Speed:  Lift tone-arm from turn-
table until motor reaches normal speed.

At 125 V. the motor consumption js 4 W,
Do not turn on motor with rotor removed
us the heat rise will he eceesrive.

RECT. 1V

itee o 5w.3)
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THAT REMOTE SPEAKER

{300) Mr. Lee C. Davies, Imperial. Pa.

{Q.) In the depariment, Short-Cuts in Radio,
in the October 1934 issue of RApio-CRAFT, page
225, is shown a circuit to permit a remote
speaker to be controlled either at the radio set
or at the speaker. However, 1 fail to see how,
if the extra speaker is wired in such a manner,
it would work. Is the circuit correct as shown?

(A.) We thank you for callint to our at-
tention the diagram in question which, unfor-
tunately, is in error; a correct version is shown
in Fig. Q.300.

"BUILD THIS ALL-WAVE SET"
(Re. "B Unit)

(300) Mr. E. E. Randall, Mattoon, Il
(Q.) In the November 1934 issue of RaDlo-
CHAFT, in the article, “Build This All-Wave Set,”
is the wiring of the power supply shown cor-
rectly? Are the plates of the type 84 rectifier
in the tube-type ‘‘B" supply unit, that operates
from the 6 V. “A" aupply, shown correctly
wired? I am building this set and want to be
sure that it is wired right, inasmuch as the set

itself is just what I have been looking for.
{A.) Although the diagram of the “B"” sec-
tion of the unit is correct according to the
original copy, we find upon further checking
that this portion of the circuit is incorrect. A
revision is shown as Fig. Q.301. Note that, now,
the plates of the rcctifier connect to either end
of the high-voltage winding of TI, and that
“B—"" now connects only te the centertap on
this winding, the two buffer condensers, one
side of the filament of the 84, and the low-

(A.) We do not know of any really effective
‘loudspeaker’’ circuit utilizing the 1A6 pentagrid
converter tube. You see, this tube does not have
satisfactory output characteristics for matching
into a loudspeaker as the output *load.” In-
stead, we recommend the circuit shown in Fig.
Q.302. which utilizes a type 19 tube.

This tube, too, is in the 2 V. class, but is
well-designed for operation as an output device.
In addition, having two triodes in one envelope,
this tube is well adapted to the special circuit
shown, in which one section of this tube is used
as a triocde regenerative detector, and the other
section is used as a triode A.F. ambplifier. The
use of plug-in coils permits all-wave operation
from I5 meters to 550 meters—and higher, if
suitable coils are used.

(Note that this is not a '‘reflex’* connection,
inasmuch as each set of triode elements performs
only a single function in the circuit—the dia-~
gram is reproduccd by courtesy of SiorT WAvVE
CRAFT magazine. The cost of building this set
is next to nothing.)

It would be a “wise stunt’” to mount the
antenna trimmer right on the front panel where
it would be easily accessible. The value of the
grid leak shown as 3 megs. should be varied to
meet individual requirements; once set, it shouid
not again require adjustment.

"WIRED RADIO" LAWS

(303) Mr. John Butterworth, Pasadena, Calif.
(Q.) In the November 19338 and several sub-
sequent issues of RADIO-CRAFT, have been de-
scribed radiophone equipment designed for
operation. over the electric light lines. on the
principle of ‘wired radio’’ Does operation of

SPECIAL NOTICE

Those questions which are found to rep-
resent the Zreatest Zeneral 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
appearanee of its answer here.) Mark such
inquiries, “'For Publication.”

Replica, muagazines, etc., cannot be sent
C.0.D. Back issues of RADIO-CRAFT
prior to December, 1932, are available at
50c per copy: except the following issues:
7/29, 2, 8, 4, 6, 7, 9 and 11/730; 5, 8 and
9/°81; 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 accompanied by 25¢ (stamps) for each
separate question; answers are subject to
subsequent publication if considered of
exeeptional interest.

Furnish sufficient information (in refer-
ence to magazine articles, be sure to men-
tion issue, page, title, author and fiRure
numbers), and draw a careful diagram
(un separate paper) when needed to ex-
plain your meaning: use only one side of
the paber. List each qucstion. Be SURE
to sign your name AND address.

Enclose only a STAMPED and self-ad-
dressed e¢nvelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, as this information is gratis.

Individual designs can 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.

*“The Commission has no special regulations
with reference to wired radio, but investigation
has shown that in all cases where wired radio
operations were being claimed they were merely
radio stations emitting signals into the air as
any other radio stations. Under these circum-
stances they were all subject to regulation by
this Commission.

potential leads of the two 25 mf., 25 V. electro- this equipment come under the jurisdiction of “The mere fact that these stations may
lytic condensers. A point of interest in con- the Federal Radio Commission? operate outside the broadcast band would not
nection with this circuit is that, at first glance, (A.) In this connection we are advised by oxempt them from Commission regulation. The
an R.F. choke (connected to the cathode of the the Federal Radio Commission, as follows: :
84) appears to be the only A.F. filter unit in e e
the "B circuit; however, the fact is that the
1,800 ohm ficld coil, which is bypassed by two 5.p.0T ——— e
8 mf. condensers, in the receiver circuit supplies TOGGLE OR ( === ""—1
the requisite filtering. ~ KNIFE SWITCHES | b
| |
| TUBE LOUDSPEAKER ALL-WAVE i :
SET | i
- 1
(The "Twinplex') ! \--,;;- !
(302) Mr. Marion Stine, Somerville, N.J. | “““’:
(Q.) Is it possible to make a ‘“loudspeaker” I ——_an;
set using only drycell tubes of the 2 V. type? | i e | -&250v.'l
I would like to be able to make such a set if RADID' SET SPEAKER. |
it is not too complicated. Most of the circuits I | |
have seen, and which are capable of giving i i }
“decent’” volume on the loudspeaker from local Fig. ©.300, above ] I
stations, have required at least 2 and usually 3 Off-on operation of remote speakers. l 3 |
tubes, but it seems to me that the old Arm- Fig. ©.301, right 4
strong or ‘‘Ambassador” regenerative circuit c 4 " b *' o "B it l- H
could be used to advantage in some really modern orrection of vibrator-typ LS | “g--|
circuit utilizing one of the new multi-purpose Fig. ©.302, below T s e —a
tubes, such as the 1AG6. A REAL | tube “loudspeaker' set.
ANT Ll
ANT. L l
f
l c7
35 MMEY 17
Cl M
1
G C"SMEGS -
ANTENNA -
TRMER PHONES
A c2 )
140 MMF
TUNING
A CONDENSER
GND. 2 4%% &
.Ai" OHMS ™
[ 2 ' R6
R2 REGENERATION b
20 OHMS \ CONTROL
o — VA 8- ‘Bre, | @4 — ‘
A=t VOLUME CONTROL —¥ gov.” | enD Y VE i “g=" 84 sov,‘!
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arrnieo SERVICE MEN VOTE FOR
(Continued from page 103)
HIGH-FIDELITY 15 W.
AMPLIFIER (622)
{Marlo Preducts Co.)
s, THE BURGESS 8 HOUR DAY
SRR g

delity, is claimed for this 4-stage
amplifier; the figures are given | T
on the basis of a 2% power
A 3ube short-wave set. (621) variation, at 5% maximum har- SURE IS GOOD
monic content, The tubes are ar- NEWS _[O
ranged as follows: type 57 first
OWNERS OF
BATTERY SETS/

3 R
( DOUBLES THEIR
ENJOYMEN/

voltage amplifier; 56, second volt-
age amplifier; 2A5, driver; two
2A38, clasr A prime pewer output.
Chassis incorporates tone and vel-
ume controls,

AND SAY, IT
DOESN'T COST
THEM ANY MORE!

“FREE REFERENCE"
ANALYZER {623)

{Radio City Products Co.}
Hi-fidelity, 15 W. P.A. unit. (622) N EXTERNAL. multi-range

A meter, and this new analyzer
unit, and you are all equipped for
making practically any ecircuit .
analysis. Connect set and analyzer E ;
vin the 10-wire, 6-ft. cable, then m’.‘w
rotate the two switches for volt- ﬁmuxﬂ
age, current. or rcsistance meas-
urements between any two cir
cuits, or any ecircuit and ground |
("free reference’). Available in
kit form. or completely assembled.
wired and tested.

AIRCRAFT-BROADCAST

Ac.pe. porrasLe (s2¢4 SERVICE MEN
Rt o wamratewnowicize | KN O W chat many

of weather conditions at air-ports :
ahead. To meet this need a port- owners of battcr)‘

able, 6-tube, 110 V. A.C.-D.C. su-| operated scts still
perheterodyne has been developed have the old-fushioncd

which enables the owner, en- N N
sconced in his hotel room, to tune | belief that batteries

in the Deparitment of Conimerce gi\-c fewer hours of
wenther and other aircraft data on K d
the 140 to 375 ke. (2.142 to 620 service when use
L meters) band. A switch provides | more than 3 or 4
- = programs on 500 to 1,500 ke. (600 | hours a day- That

to 200 meters) band. Set incorno-| hélief. has Been explodCd by BURGESS engineers. Re-

it rates a tene control, A.V.C, built-in
Alcsaffibroadeadn sailo(zg)  Pemalyand Inamic apsekes peated tests in our laboratoried and in actual use have
== ] proved that you can use BURGESS Bauteries 7 or 8 hours
MODERNIZING SERVICE | 3 day—and get maximum segdice!™
INSTRUMENTS (625) ) )
[Precision Apphraibs Sofp.] When battery-operated sety need new batteries, tell your
ERVICE Men will be pleasantly | Customers about the BURGESS "8 hour day”. They will

surprised to learn that their | po olad 1o know they cdn double their enjoyment at no
old test apparatus, now beginning | . N 5 ;
to exhibit increasing inadeguacy. 1ncrease 1in their batter COst pel' hour!

may be modernized. A Jewell type
538 tube checker, modernized by a1 Qwners of 2-volt setd can buy 400 hours of depcnduble

company that epecializes in doing | « g s . . - )
e e ustrateq | A powerintheB GESS Power House for only $3.20.

Job includes complete new wiring, 'The Power Hous¢/is 1009 DRY, requires no attention
Above, modernized checker. (625) “ﬂ" d""’l‘“si“ f°f't"|°“b‘°a tfstf oo and is not affected by weather, Like the world-famous
o tal=purpose unes ne ull- " K} LX) L] .

e root e en molded sock.  BURGESS “B” And "C™ Batteries, it costs no more per
ets, a new filament transformer. hourwhen operated 7or8 hOul‘S a d:ly.

and new engraved metal panel BURGESS BATTERY COL’[PANY,

were installed. Other makes and rd o o
i Freeport, Illinois.
! N
iy f
i i ) *For economical opecration of
e, 7 10 8 hours a day, seis should

Below. G-tube all-wave set. (624)

5-TUBE ALL-WAVE

SUPERHET. {625)

{Pilot Radio Corp.]
LL-WAVE reception over the
A range of 16 to 550 meters is
not the only feature of the newest
in 5-tube, 110 V. (also, 125 to 240
V.} 60 cyele supers. {Export mod-
el: 16-55, 168-550, and 835-2,000

|
meters,) The cabinet, for instance.
ig uacoustically desivzned; vernier-
dial action permits either 10-to-1
or 80-to-1 tuning ratio. A phono.
pickup is provided: also, A.V.C,

and a tone control. Tubes (one
each) : tvpes GA7, 6D6, 75, 80.

A BATTERIES AND FLASHLIGHTS

Piease Soy Thot Yeu Saw It in Rap10-Crart

maodels are similarly improved.
be powered by batteries of

proper capacity. Ser owners
should ask their Service Men to
recommend ty pe and size of bat:
teries best suited for their use.
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Voltage readings are obtained by measure
ing between the various tube socket con-
tacts and the bases with the tubes in place.
Figures are given for a line voltage of 120

V., uging a high-resistance meter. Measure
on Range B, at 2,400 ke.

Tube C.-G. S.-G. Sup.-G Cath. Plate
Type Volts Volts Volts Volts Volts
Vi L] 103 2.9 2.9 191
va 0* 1038 103** 3.1 191°
V3 14 —_— 0 160
V4 —_ —_ 207 178"

(*) Modulator grid; (**) G2 (G1, —1 V.,
approx.); (') modulator plate; (") A.C.,
per plate.

A bank of individual coils is used to obs
tain complete coverage at maximum ef-
ficiency. over the wavelength range of 12
to 200 meters.

G GD AD

The manner of connecting the combination
inverted-L and doublet antenna system re-
commended for use with this type of short-
wave converter is described in Part II of
the article, “Important Facts About the
New All-Wave Antenna Systems,” (Rabio-
CrAFT, August 1934, p. 84): note Fig. 7
in the article.

Position A of the ranfe switch establishes
a straizht-through connection from the an-
tenna to the standard broadeast, 200 to 550
meter receiver with which the selector or
converter is being operated. The output of
the selector, at 648 kc., is fed through a
grounded shield; one output lead connects
to the antenna post of the set, and the other
cunnects to the ground post.

Condensers C31 and C32 bypass line ine
terference due to refrigerators. lights, etc.

A
1 DET 1 A
Ea7 MME | QHMS

I

(3

B

STROMBERG-CARLSON NO. 69 4-TUBE ALL.WAVE SUPERHET. SELECTOR (CONVERTER)

(Frequency range: 1,500 kc. to 25 megacycles; makes any broadcast set an "all-wave

receiver; power consumption, 28 W.)

Sections T of the 7-section range switch
conheet to the primary windings of the
R.F. inductances in the converter. Sections
B connect to the secondaries of these coils.
In the operating position for a given range.
the range switeh shorts and grounds the ad-
jacent unused gzrid inductances. This pre-
vents “dead spots’” and erratic operation.

The use of the stage of tuned radio fre-
quency ambplification ahead of the first-de-
tector or modulator tube is an extremely
important factor in preventing cross-talk
and image-frequency reception.

A double superheterodyne receiver results
when this selector is connected to & super-
het. recciver. The first superhet. action
is in the selector, and the :econd in the re-
ceiver, Consequently, both units must be
tuned exactly to resonance to prevent cut-
ting sidebands.

l.(g RAWGE = 550 «C
1 B Reer o -tc‘itl?m)-
e -2 2

SY 1257 IS0V 220¥ 2400
c%:gvon
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ﬂ;b L geceammn |
¥ LNwAND i
Cl‘\_L— ¥ 2 T UnE oD |
REA SPEAKER |
EAR VIEW SEaKER v |
c7 ca !
VA4
(4] ‘-\[ 77
MY o <
€2 — - " cra
> ] )
&) ':J_t- —c21
€ : %

Oberating voltages for this receiver are
wiven below., Use a high-resistance meter.

Tube 8.-G. Cath, Plate

Type Volts Volts Volts
Vi 90 4.0 233
V2 80 1.3 235
v a0 4.0 235
Vi _— 1.5 120°
Vi 230 14.0 210

(*) Voltage measured throungh a plate re-
sistor of 0.25.meg. Speaker field, 110 V,
All plate and screen-grid voltages are mea-
sured to cathode; cathode voltages are mea-
sured to the chasais.

The power consumption of this set is 70
W.: the undistorted power output is 3 W,

If it becomes necessary to realign the set,
be sure to recvonnect the speaker cable to
the receiver after having removed the chas-
sis from its cabhinet, befure connecting to
power line,

|
|
|
|
|
vov ac P

PILOT MODEL 63 ALL-WAVE 6-TUBE SUPERHETERODYNE
[A.V.C.; tone control; phono. pick-up jacks; frequency range, 16 to 550 meters; A.F. output, 3 W.}

To align the LF. ecireuits turn the band.
selector ewitch to ‘''Broadcast,”” and con-
nect the service oscillator to the control-
prid of V3, throurh a fixed condenser of
-002.mf.  The return of the service oscil-
lator conneets to the receiver ground. After
alignment of LF.T.2 feed the oscillator outpnt
to the control-grid of V2, and align LF,T.1
for maximum output. Repeat procedure.

To align broadcast band, connect service
oscillator to antenna and ground posts, turn
range switch to '"Broadecast,” and align os-
cillator, interstage and antenna trimmers
at 1,400 ke.: and oscillator padder at 600
ke. Repeat procedure. Rock tuning control
while aligning bpadder.

Align bands 1 and 2 at eervice oscillator
frequencies of 17,800 ke. and 6,100 ke.. ye-
spectively, setting the receiver dial at 16.8
and 49 meters. respectively.

There are no padding condenser adjuste
ments on short-wave bands 1 and 2,
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(Comitinued from page 393)

for

eruising car and headquarters, just like or-
dinary telephone communication.

The transmitter used in the car has a
yower of 13 watts.

G. F. McCLELLAND
BROADCAST
EXECUTIVE DEAD

JANUARY,

Within the past month, vue of the ontstand. |

ing hopes for s third broadcast chain to rival
the NHBC and CBS faded, with the untimely
death of Geurge F, McClelland.

Mr. McClelland, formerly a vice presilent
of the NIIC and a pioneer in broadeasting had
heen working for almost a year on his new
chain. which was expected by these in the
“know to be the most promising of the
many #ttemipts made to formulate a new na-
tivnal network.

As stated in our February 1934 issxue. Mr. ‘

McClelland  expected to tackle the problem
from u logical and sound business standpoint

to aveid the pitfalls encountered by Ed
Wynn and others who have tried to rival the
“big two.”

It is with regret that we print this notice
of his death, by hix own hand, when the fu-
ture lovhed so bright for his “Hroadeasting
Stations Corporation.”

THE LATEST IN POLICE
RADIO RECEIVERS

(Continwed from page 399)

front fender of the motoreyele,

The =ame nunlel receiver is #lso =upplied for
uze on automohbiles. a special braeket permitting
the elamping of the reeciver onte the stecring
column  post. making an execedingly compaet
and unobtrusive instatlation,

Advantages claimed by the inventor include
the fact that in the motoreyele model the re-
ceiver is woern on the bady of the policeman,
vibration being largely «liminated by the damp-
ening effeet of the budy., Damage to tubes.
condensers and coils often occurs in a few days
on the average receiver mounted on motoreycles
due to the excessive vibration, Attached to the
helt with all heavy parts huilt onto the motor
evele, it is elaimed this model eliminates most
trouble of this character.

Recause the receiver is self-contained and not
permanently aflised 1o the vehicle, it is easily
accessible Tor repairs.  Naturally various veceive
ers of the same maodel are interchangeable and
ean be used on different motoreveles at differ-
ent times, Thix makes it possible (i the motor-
exele to he ¢onstantly vendy for use, and avoids
tieing up 2 complete motoreyele while minor re-
pairs are being maude in o radio veeeiver,

The portable recciver for mounted police is
~imilar to the other receiver model, except that
it operates from o filament supply of 2 volts with
a plate supply of %0 volts, The batteries for this
receiver are cnclosed in leather saddle bags,
strapped to the saddle of the policeman,

A female plug in the front of the =addle horn
permits instant connection of the 1wveciver worn
on the belt with the lowlspeaker and the bate
tery supply.

In thi= receiver the horse is used
a special connection to his  bridle
contact at all times,

The pedestrian police model uses
the patrelman as the aerial and vequires no
ground. ‘The small loudspeaker is worn either
under the lapel or under the cont of the police-
man. 'The power supply consists of especially
constructerdt smaull, light weight batteries, worn
in a specinl belt.

The receiver weighs only 1 pound and like the
other models is worn on the policeman’s belt.

The five tube super-heterodyne receiver, bat-
teries and loudspeaker torether weigh less than
the average police revolver worn by patroimen,
totaling an ounce or two under 3's pounds. Only
671, volts of plate battery are used on this model.

as antenna,
piving sure

the body of

| ro analyze radle wets.

1935
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Master INTERCHANGEABILITY

¢ l 'RIPLETT interchangeable Master Units make possible
different combinations of test equipment . . .

a con-

B yﬁﬁnsr

plete tester for every purpose. Units may be used as fur-

nished, or placed in convenient portable cases holding one,
two, three or four units, A counter case is furnished for

the wbe tester unit,

Triplett instruments are recognized standards. They arc
reliably accurate and dependable in performance. These
new Master Units typify Triplew adaptabilinn w0 mect

every servicing requirement.

Triplett Master Test Set No. 1205

includes
VOLT-OHM-MILLIAMMETER
No. 1200
FREE-POINT TESTER No. 1220
ALL-WAVE SIGNAL GENERATOR
No. 1230
TUBE TESTER No. 1210
Complete in Portable Case No. 1204
Dealer's net price .

*71”

e
Three Unit Port. **
able Case No. 1203
Tukes Any Three Muaster Line
Loits, Ca-e oniy, Dealer s net
prive = $5.33
No. 1200 VOLT-OHM-MILLIAMMETER. Frxel

Tett ddanhie AC amd D42 Lilng in-tru T 1
any angl N4 TENTER I8 MODERN WEFHo!l T T+
FEATURE. Readz AC and DE oup 1o Tl it &

W IlII i) leTes, “,1 megohms, CI\.—: aial imes-Uted T,
P orlteter has 2000 ohms per volt pesl-t-
| $21.67
Lite
T

unce. Dealer™s n or

Ne. 1210 TUBE TESTER. a0 and BAD Seale,
vollage contpol.  Testa all huer-element .
-}':ru-iw uf leakages. Provides seharate tost- for dhnk
asily operated.

Dealers net price 20-0
No, 1220 FREE-POINT TESTER, u2ed with No.
Test+ vollages, ¢UtFent-. Te-
ances, continuity, capacily feont polnt-fo-point. Csnplet
with plug socket conncetlons and lesd wires, 8 33
Dealer’s net  prlee [
No. 1230 ALL.-WAVE SIGNAL GENERATOR. =uinlie-
continuously varlable signal, frequem ics from 100 R
To 18 Megueycled,  elther modulated or 1 ' Ui
Furnlshed with batieries and iwa Type 30 tubes. son-
necting wires and six graphs on lurge -ize

charts. Deslers net price L)

) . 13
l The Triplett Electrical Instrument Co.v

103 Main S1. Buton, Ohlo, 1. S.4. (#50
Please Suy That You Sarwe It in Ramo-CRAFT

L

_ One Unit Portable Case No. 1201
Takes Any Master Line Unit. Case
only—Dealer’'s  net  price  $+.00

Two Unit Portable
Case No. 1202
Takes Any  Twe
Mascer  Line Units,
Case only—Dealee’s
net price $1.67

Four Unit Port-
able Case
No. 1204

Case only—Deal-

ef's  net  price

36.00

Stant Top Oak
Counter Case
No. 1211
for TLBE TEST-
FR No. 1210, Case
only—Dealer's net

price ,

Write for FREE Literature

The Triplett Electrical Instrument Co. |
103 Main St., Bluffton, Ohio

Please send me details on the new Triplew
Master Line Radio Testing Instruments.

Address

Nume

State.
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KENYON g E PRODUCTS

e — ==~ AUDIC AMPLIFIER
e [Lustreationsatt so

wid left showu the

Andio  Amplifier

with tho chassia

exposed and com-

Lipletely enrlused in

_er aro: 2-77;2-45.

Extremely Versatile For All

E Sound Installations
Can be used for permanent installation

mobile sound truck.
straps to make it adaptable for portable
address work when necessary.
approximately 20 pounds.

Complete in Kit Form

No. 11 Transformer Kit.......

No. 11 Accessory Kit.......

Write today, addressin
plete literature on l:g
and other essential radio accessories.
tion yorr dealer’s mame.

KENYON TRANSFORMER CO.,

810 Barry St.

Power and
Economy=

A Public Address System capable of delivering
18 watts of undistorted output power.

Primary Features Are:

* Amplifier system possesses a gain of 80 db.

* Delivers 18 watts with only 5% total harmonic dis-
tortion

* Input from 200 ohms, 500 ohms or 2 double-button
carbon microphone

* QOurput impedance of 4 or

* Total power consumption is Iess than 100 watts

It can be equipped with

Total weight is

$23.50 1«
33.00 1

Dz t. RC, for com-
YON Immlarmen
Mern-

New York,

8 ohms

or for

public

AMPLIFIER I'
The ilustraiion
just abuve sud
at  the right
shows Lhe Power
Amplifier  with
clusais

and also enclus

Inc.
N.Y.

1 in {he Fo
mmnluﬂ-r are:
1-%3; 1-8:
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Clhiack  full of RARGAINS
in Il\l)ll“h' SETS, Lamg il
b rt nve Appmratns
NEW ISSUE | Scrviceniin's Repuir and Re-

JUST oUT placement Parts,  Fleetrical

Apqiliatces and hnndrsds of
uiscellnneons specinds st
TREMENDOUS  SAVINGS
(iet this hig new lhlrgulll Buoak. It's abso-
lutddly FREE witlbat  olligntlon—just  =end
us your Name and Address on a post card

WRITE FOR YOUR COr'Y NoW,

JUST OFF THE PRESS

RADIO CIRCULAR C0.. INC.

228 RC VARICK 3 NEW YORK

PAPER e MICA ¢ OIL ¢ ELECTROLYTIC
Backed by fwenty-five years of scientific
research and quality production. One bil-
lion since 1910. Available at all leading
suppliers. Use a C-D the next time.

ECORN’ ELLDUBILIER

SERVICEMEN
AMATEURS and
EXPERIMENTERS

CORPORATION
BRONX BOULEVARD
NEW YORK

47
SHORT-WAVE

Fvery cIperimenter who has ever
tried to build s short wave ser
Lnows by experience. the differ-
ence between a good and a poor
receiver is usually found in the
short wavo coile. Often you heve
to hunt through magazines, hooks,
etr., to fied the information you
tequire, The present book has
been gotten up to ohvisie these
diffirulties.

In this book you find everv -
sible bit of information on coll
winding. Only the most modern
“dope” has been pulilished.

Tiustrations galore, Kising not only full instruetions on how ta
wind eoils. hut dimensions. sizes of wire. curves. how 1o plot them.
by meana of which any coil for sny particular short wave set can be
ficured in advance, ns to number of turna. sise of wire. apacing, ste.
Thete has niover been wuch data published in such easy sceessitile
form ny this.

v f 25¢ in eash or unused U.
D SO i S 5 Sour capy of the SHORT WA VE
COIL ROOK. Sent to you pre

RADIO PUBLICATIONS, 101C Hudsen ST, Now York,N. Y-

Please Say That You Saw It in RADIO-CRAFT

JANUARY, 1935

HOW TO BUILD THE "'4-IN-
2" SHORT-WAVE ELEC-
TRIC SET

(Continued from pege 398)

for

of a tandem 140 mmf. condenser gang, one sec-
tion of which is constantly in the tuning circuit
—the other section inserted at will (in parallel,
to increase the total effective tuning capacity)
from the front panel by means of a toggle
switech mounted as shown in Fig. A. Thus,
not only does this feature facilitate a wider tun-
ing frequency range, but should the constructor .
desire to use this set for regular broadcast re-
ception  (using & broadcast plug-in eoil from
which a8 few secondary turns are removed) he
will find that the operation is much more highly
efficient and satiafactory. This may be attributed,
in engineering parlance, to an “improved” L/C
ratio.

The unusual sensitivity and volume obtained
from this set can be attributed to circuit design,
and the successful manipulation of the regenera-
tion control which will permit obtaining the
maximum possible sensitivity.

Circuit Design

Referring to Fie. 1 it will be noted that the
two tubes employed are the new ‘"multi-purpose”™
types 6F7 and 12A7. The 6F7 tube really com-
prises two tubes in one glass envelope, a pen-
tode and a triode. In this recciver the pentode
section is empioyed as the detector, with regener-
ation, and the triode section as the first audio
stage. Thus, two-tube efficiency is obtained from
this single tube. The 12A7 also comprises two
tubes in one glass envelope, hut the type of
operation and arrangement of the elements with-
in the tube are entirely different. Here we find
a power pentode (whose characteristics are
identical with the 38 power tube) and a half-
wave rectifier all in one unit. By utilizing the
power pentode section of this tube as the final
porwer audio 8tage, and the half-wave rectifier
for rectifying the alternating current, when it i
operated from A.C. (on D.C. the direct current
continuously passes through the tube) we obtain
two-tube efficiency from this single tube. The
net total, as a result of this arrangement, is a
full four-tube efficicney from two tubes. No
reflexing or other tricks, just a straightforward
regenerative detector followed by two stages of
resistance-coupled audio amplification, the final
stage being a power audio. and a rectifier for
“B” supply—all from two tubes.

The heaters of these two tubes are wired in
series, thus requiring a filament voltage of 18 V,
and a current of 0.6 of an ampere (or 600 ma.).
This is obtained from the power line by means
of a series resistor (325 ohms), or a power cord
in which this value of resistance is included.
No power transformer, or any other transformer
whatsoever, is employed. The 110 V. supply—
A.C. or D.C.—is fed direetly to the half-wave
rectifier section of the 12AT tube, The efficiency
of this rectifier is such that the voltage drop
through it may be considered as being almost

negligible. Since resistance coupling is used in
the audio stages, no audio transformers are
necessary.

Twe low-resistance power chokes (only 100
ohms resistance, approx., each) are employed
in the filter section. This design, coupled to
the use of three electrolytic condensers, completes
the filtering arrangement, as shown in Fig. 1,
and has been found more than sufficient to re-
move any trace of ripple or hum.

Regencration is obtained by inductive coupling
of the ‘'plate” winding to the secondary or
“grid” winding. It is controlled, however, by
a midget 140 mmf. variable condenser (mounted
under the sub-base, as shown in Fig. C) which
reulates the amount of R.F. eneryy existing in
the plate circuit. Regeneration may also be con-
trolled by the volume control, which is shunted
across the plate coil and thus serves as a con-
trolled short-circuiting device to regulate vol-
ume or regeneration. For broadeast reception
this control will be found considerably more
effective for regeneration regulation. It is rec-
ommended that the single variable condenser be
used on short-waves for this purpose, and left
at maximum capacity for the broadcast band
in which case the volume control is used in its
stead,

It is felt that it is more or less superfluous to
give specific dimensions and layout drawings,
since the impression left with the constructors
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is then that this phase of building a receiver
is rather critical and therefore must be followed
precisely. This idea, in this case, is farthest
from the truth, inasmuch as only two tubes are
employed in a space that is ample for con-
structors to arrange the necessary parts as they
see fit. For convenience sake, those who desire
to imitate the original as closely as possible
may consult the photographs showing different
views of the receiver in Fig. A, B and C. As
mentioned previously, neither circuit nor lay-
out is at all critical. and any moderate deviation
is entirely permissible.

List of Parts

Due to the simplieity and excellent choice of
tubes in a carefully arranged circuit, the parts
necessary are surprisingly few and low in cost.
They are as follows:

One Hammarlund tandem, dual-section, 140
mmf. (each) variable condenser gang;
One complete set of plug-in coils (5. with

broadeast coil, 4 only for complete short-wave
coverage)

One single Hammarlund midget variable con-
denser, 140 mmf.;

Two General Transformer chokes, 30 hy.. 100
ohms each;

One Hammarlund R.F. choke, 85 mhy.;

Two Cornell-Dubilier electrolytic condensers,
16 mf,, 200 V.;

One Cornell-Dubilier electrolytic condenser, 8
mf., 220 V.;

Two 7 prong wafer sockets (small) for 12A7
and 6F7 tubes;

One 4 prong wafer socket for plug-in eoils;

One LR.C. resistor, 1.500 ohms, 1 W.:

One LR.C. resistor, .1-meg., 1 W_;

Two LR.C. resistors, .26-meg., 1 W.:

One LR.C, resistor, .5-meg., 1 W.;

One L.R.C. re:istor, 750 ohms, 1 W,;

One LR.C. resistor, 2 meg.. 1 W.;

One special (wire-wound) resistor, 325 ohms,
40 W. size, or power cord with equivalent;

Twe S.P.S.T. toggle switches

One Electrad velume control, 75,000 ohms;

Twe  Cornell-Dubilier tubular condensers,
1-mf., 400 V.;:

Two Cornell-Dubilier tubular condensers, .006
mf., 400 V.;

One Cornell-Dubilier mica econdenser, .001-mf. :

One Cornell-Dubilier electrolytic condenser, 10
mf,, 25 V.;

One Insuline antenna trimmer condenser;

One drilled sub-base and panel unit (as shown
in illustrations) ;

One Sylvania type 12A7 tube:

One Sylvania type 6F7 tube;

Miscellaneous supplies, such as wire, hardware,
vernier dial, etc.

Conclusion

This receiver, if wired carefully and as per
Fig. 1, should operate to the complete satisfac-
tion of any constructor, The adjustment of the
antenna trimmer condenser may be rather cri-
tical if an antenna system of relatively long
dimensions is employed. For best results use a
short overhead wire (about 35 ft.) placed as
high as possible.

To those who encounter any difficulties in the
construction of this set, or who find the results
not up to par, or desire any further particulars
reiative to this set, the writer will be glad to
give any desired information, and will welcome

queries.

ORSMA—MEMBERS’
FORUM

(Continued from page 417)

by meana of the double-pole double-throw
switch shown, to measure voltage from an ex-
terior source, or by throwing over the switch,
secure power through the meter for testing con-
densers® continuity, ete. The same power unit
furnishing voltage for this use supbplies voltage
for battery sets, and ‘“‘pre-heater’® voltage, sock-
ets for which are also provided. Two oscillators
are used with the work. Note also, a Rraduated
resistor (lower right) for trial use where re-
sistance i8 unknown. J. B. McGiRT.

This is a very interesting installation, Mr, Mc-
Girt, and we feel sure that some of the members
will profit by your design.

JANUARY,

1935

INFORMATION BUREAU

{Continucd from page 420)

principal question is whether their signals may |
be construed to be in interstate commerce, and
if so they come under the Radio Aect of 1927,

"The Radio Act itself does not include the !
reception of signals and, therefore, the commis-
sion has made no regulations with refervnce to
receiving sets. It is understood that some states
have passed laws pertaining to this matter but
the Commission has no record of these."

The above clearly outlines the question of the
lezal status of wired radio operation. as first
raised in a letter received from another depart-
ment of the Federal Radio Commission—Division
of Field Operations, Dallas, Texas—from which
we quote, as follows:

*Your attention is called to the fact that the
propused apparatus” (**A Wired-Radio Public
Address System,”” Rapio-CRAFT, November 1933.
page 272) consists of a simple radio transmitter
coupled to the unshielded general lighting system
of the city. in which the shielded wires within
the building act only as a transmission system
to the open wire leading away, fromn which
radiation will oceur.

“Several of these ‘wired wireless systems’ have
been constructed, and put into use in this dis-
trict, and a number of pcople have gotten into
trouble a3 a result of the inspiration furnished
by this article in your magazine,

“It is suggested that you advise Mr. Freeling”
(the author of the article}) “to investigate the
radiating ability of his system when connected
to a house wiring system having unshielded
wires leading away from it, and to warn your
readers of the danger connected with the use of
this system.”

Unfortunately, it was not clearly brought out,
in the article, that interference radiation is
prevented by the correct use of R.F. chokes
placed in the power line. If the building is en-
tirely of metal construction, it ordinarily is
sufficient to place these R.F. chokes at the main
power switch, where the power lines enter the
building. If the building is of frame construc-
tion, it may be necessary to place the chokes
on the individual floor level on which the equip-
ment is to be used, and to limit the radiation by
controlling the amount of R.F. encrgy delivered
by the transmitter.

The extreme importance that attaches to this
procedure is evident by reference to the case of
Norman Cohen of Bridgeport, Conn., who, in
operating a '‘wired radio station,” was convicted
of operation of a broadeasting station without
a license from the Federal Commission. De-
fendent Cohen claimed his broadcasts were
carried only on the wires of a Bridgeport power
company, but Government witnesses said they
were able to hear his programs without any
hook-up with the lighting company’s lines.

Actually, the facts of the case were approxi.-
mately as follows, according te the recollections
of Assistant U.S. Attorney George H. Cohen:

*Cohen was charged in an indictment contain-
ing two counts, the first charging him with
operating a radio station without obtaining a
radio station license, and second—with operat-
ingk a radio station without having a radio
operator’s license. He was found ‘guilty’ on

both counts after a trial by Jury. |

*The testimony showed that in spite of the
fact that Cohen was attempting to send his pro-
grams through the wires of the United Illuminat-
ing Company, radio signals were picked up on
radio receivers which were not connected with |
the electric wires, and furthermore such signals
were picked up by similar sets in Long Island.
across State lines.

““Cohen’s experts attempted to prove that it is
possible to send radio signals through wires and
confine these signals to the wires, but this was
disproved by Government experts, particularly
when the signals are of the strength of a very
large number of kilocycles’” (apparently, the
wording should have been, ‘“when the signals are
of the frequency of a very large number of kilo-
cycles”). “In this case, aa I recall it, the signals
were in the 1,300 ke. band.

“The Jury, in other words, found that Cohen
was in effect running a radio station as the
radio waves were passing through the air out-
side the wires and were crossing State lines.”

It ia possible that the new Federal Communi-
cations Commission will be a little more lenient |
than the past Commission, in permitting exper-
imental transmissions. |
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Shhh!Shhrh/

Individuafly TESTED
for NOISE

A -
ELECTRAD
Quiet

' VOLUME CONTROL

Stawdaird  Re-
phtcoment Unit
with Power
Ngdtoh attachked

EVOLUTIONARY
mechanism, Electrad’s new Graran-
teed Quiet Volume Control fills a long-
felt want,
Absolute quiet, smooth, positive control
of volume is accomplished for the first
time in radio history.

in its operating

Built on a Radically New
Engineering Principle

contuct

Flonting
ghor wlides over re-
eigtance clement
siraight pueth

texfatunce clemrnt
baked on flat ounter
rim of Bakelite
riny

More even distribution of current,
smoother control and longer life are at-
tained with this construction. Molded
Bakelite case, when mounted, projects
only one-half inch behind panel. New
Type power-switch (approved by under-
writers) instantly attachable. Long
aluminum shaft—easily cut. All standard
replacement values. Mail coupon for
descriptive folder,

SO~

Electrad,

nc.,
178 Varick St.,
New York, N. Y.
Please send rew 1935 Re-
sistor Catalog. ...Check here
for folder on new QUIET Vol-
ume Control.
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__f BIG NEWS FROM
COLUMBIA

Something New and Exciting in P. A. Amplifiers
~quipped with a broadcast type Four Position Mixer,

High-Gain  Pre-Amplifier.
plifier and Phase Inverter,

High-Fidelity Voltage Am-
as well as a High-Powered

Broad-Band Power Amnplifier—fire stages—all contained wichin

one compact

pan:phlet *

chassis !
from a 6 volt storage battery.
‘What's New in Public Address Amplifiers.”

Operates from 110 or 220 volts AC o1

Write for low net pnrn ard free

Ideal For All Sound Truck Installations?!
Can be wused divectly with all mumpbonn—carbon. crystal, con-

denser, dynamic wnd ribbon (velocity) n([’n
AN Write stating YOUF prospects problem,

design engineer, Mr. Charles R. Shaw, will personally recom-
the hest type of sound s
diagrams, cost estimates, etc.

?Our
~ ="V mend

e full particulars,

(\;(stem to employ and supply free
el wur estimate before ynu buy,

It:‘t?Ll..H“'lBIFI $OUND SYSTEM-CO,

135 A'LIBERTY 3T.

WAVE

RELIABILITY

alul L‘m-rlnmnus Know that
Jesy atatule for DA Tisia upen 1CA products
four reliahiliey s n-ml tahility.  The list priees
shown are subject to a disecount of 40° when pur-
chased thru your Jobber or favorite Mail Order House

1 wd sour ordee divecr ssmug  Jobber and
e will see Thal you are promptly supplial

Build Your Own Short Wave

PRODUCTS OF

=eTrivemen. Nuateurs
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Receiver
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ne cumulﬂp with  poipl—to-poine diagrams
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BIG NEW 1935 CATALOG
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and N 5 i wo LAh catalow =tk Jinmdimls af
patt o alid wieesothi= as well as ot wemplete line of
1eoiver kit R~ Nensl now  te o avend
i (DU

INSULINE CORP. of AMERICA
23-25Park Piace, Dept. C-15, New York, N. Y.

MEN WANTED-—SELL RADIOS
SPARE TIME—BIG PROFITS

xiee 1921 T have s6id 1o througl trained radio
i Nal the 1ape of 'pin
sl -1 bt adedlos of 4
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1 el a1 In ey oncanizailon, men whe ac-
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. . mzKe Iriemls,
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for e il trated literature lnrl price 1-t.
bovery mt-—n ting , . ., write today.
SON BELL

308-700 W. Ramlolnh St., Chlcago
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NEW YVURKCITY

HI-FIDELITY ON SHORT
WAVES

(Continued from page 397)

ance-coupled amplifiers, ete., are all emploved
to attain the ultimate in high-fidelity,

As a means of assuring this high standard
of transmission cathoile ray tube monitoring
is employed exclusively. Not only that hut
engineers are constantly on watch checking
the quality of transmission by actual recep-
tion methods, In Fig. D we see this process
actually being performell, The cathide-ray
tnbes ean be plainly seen before Mr, Alfred
A, Barber, sound engineer, who is on the alert
far any visible indieation of disturtion, in
aildition to checking the audible quality with
a specinl receiver amplifier.

A rpecial monitor board, being operated by
Edward Rhond, staff engineer, is employed
for holding the volume from the studio at a
constant level.

Another control panel, in which the cathode-
ray tube is mounted (projecting horizontally),
is employed sepurately for phonograph rendi-
tion #s shown in Fig, K, There are 4 phanae-
graph turntables—2 on either side of the con-
trol panel, Al employ erystal-type pickups
eonly. It is from this point that the beautiful
breadeasts heard daily originate.  (Note also
the erystal microphone over the panel.)

I'honograph  records, it shonld be umier-
stood, suffer from various deficiencies, and to
broadeust these record programs with hirh
guality an instruthent was devised as a means
of overcoming their inherent defeets, A sam-
ple of the visible indieation of the quality
of the voice amplifier voice impulses can be
sven from the screen of the cathode ray tube
mounted in this panel,

The unit which performs this is <hown in
a close-up view in Fig, F. This particular
panel controls the recordime, and de-
~ignell that provision is made for compen-ut-
ing auny deficiencies in phonograph records
only,

i sa

However, it is interesting to note that
original broadcasts from the studio require
no leading or tone controls {(frequency coume
pensation) of any kind., The whole system,
from microphones to antenna, is so well dee
signed in the frequency range, so wide and
flut, that no compensation is necessary. Thus
the listener hears a true rendition the
original program.

As a matter of fact nothing was overlooked
in the design of this station. Many of the
testing devices are unique, such as the tuniny
fork mounted on a sound chamber shown in
Fig. G. This particular tuning fork has a
frequency period of 250 ecycles, and when
tapped with n hammer a pure tone iz heard
through one open end of the sound box. The
crystal microphone on the left of this phono.
graph picks up this tone and passes it on to
the various amplifiers, where it is conducted
through one of the laboratories making some

of

tests. This general procedure, over the entire
audio spectrum, is performed daily: this
“check-up’* on the equipment is made so as

to insure absolute maximum efficiency.
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INTERNATIONAL RADIO
REVIEW

(Coutinued from page 109)

further in the device shown at Fig. E, which i
a complete tuner. This method of tuninge
eliminates the usual gang condenser as tuning is
accomplished by moving the high permealility
eore with respect to the inductances, thus in-
creuasing or decreasing the etfective induetance.
It i elaiined thut this tuner has constant sclee-
tivity over the entire wave band eovered. Dif-
ferent types are available for T.R.F. sets and
superhets, In 1he latter type, a slightly dif-
ferently shaped section of the gang control pre-
vides the necessary difference in oseillator tun-
ing.

A PIEZO-ELECTRIC MIKE

OCHELLE salt ¢rystals have found many
applications in radio uml associated fields,
One of the numercus fields of application-,

which promises to become quite fertile, is that
of microphones,

Severnl types have been developed in recent
manths, but one of the most intriguing, in de-
sign, that we have ever seen was deseribed in
an English magazine —WIkE Exs WoRrLb.

Ax shown in Fig. F, it consists of o large
number of individual erystalz of special design,
which produces not only a large output but al.o
prevents resonance offects over the audible spec-
trum. 1t is elaimed that a variation of less than
1 db. is experienced between the lower limit of
audibility and 10,000 ecycles. The individual
crystals are made in a unique manner as shown
in the sketch Fix, ¥, A bakelite framce supe
ports two very thinly cut erystals which are
varnished  in the usual manner to yprevout
absorption of water, The sound is impinged »
the edge of the corystul unitz 1o reduce re-om-
ance offeets to a minimum.

A HIGH-FREQUENCY CUPROUS
OXIDE RECTIFIER

NEW cuprous oxide erystal shich has -

sufficiently low internal eapacity to permi:
it to rectify efficiently an frequencies as hixgh i
1300 ke. (or over the entire broadeast bandy
has just been introduced under the trade name o
Sirutor, This new device was deacribed in a2
late issue of RAFA, & Germaun iublication, T]
deviee is about 15% ins, long by 5 /16-in. in dia-
meter and will carry a current of 25 ma. ¢om-
tinuously, without any ill effects. These meta!
rectifiers are finding much faver in European
sets, where they are uscd for replacing dio
tubes, A.V.C, contrals, and plate current oeo-
nomizers where the action is similar to class 14

amplification,

NEW SHORT-WAVE LINK
TO BYRD

(Continued from page 399)

eral stares of vacuum tube amplification, Then
they go over a telephone circuit approximately
seventy miles long to New York, The voice cur-
rents are passed through the RCA control center
at 24 Broad Street, New York, and then rout«d
through the distribution switchboard to the CRES
healdgqunrters and wetwork control switchboard
at 4= Madison Avenue, New York City. Here
the engineers re-route the voice from Little
America over the telephone cirenits reaching out
like fingers across the country, a8 they carry
the wvoice currents to the various broadeasting
stutions of the Columbia Network., One outgoinyg
wire eircuit from 485 Madison Avenue carries
the Little Ameriea program twenty-five miles
from .New York to the powerful WABC trans.
mitter located at Wayne, New Jerscy. In the
event that the programs are to be broudcast to
foreien countries, vin short waves, then the wire
vircuit to Wayne is also connected to the Co-
lumbia short-wave transmitter {(located at Wayne
also),

The second short-wave circuit is the direct one
from Little Ameriea, and with good radio
wenther conditions the Riverhead station has
picked up the Little America programs over
10,000 miles of space, a severe test for the
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Luag watt phone-transmitter at Little America.
*he third short-wave “'stand-by” link from Little
America is that running  northward to San
I'raneisen. from  which point the program enn
e transmitted to New York over a leased tele-
phone wire circuit. or clse by short wares. The
fonrth  short-wave  emergency  cireuit  extetls
orthward from  Little America to Honolulu;
the progrnm when picked up at Honolulu i< re-
sransnritted on short waves te San Franei-eco,
whenee the voice can travel hy eirc or shorl-
ave eircuit to New York.

One of the mest interesting unueles of the
~hort-wave conver-ation carried an between Ad-
niral Byrd and hiz mother a few weels avo was
telephone e¢ircuit set-up arranged between
Winehester, Virginia, and New York City, 2
i~tance of about 275 miles, Two leased tele-
nhone ecircuits were kept open for several weeks
wlyre ecomlitions were considered suitable to
wrmit this specinl program to be earried amt,
and a pretty penny it eust the sponsor for the
suzing of these two complete telephone cireuits
Winchester, which were kept open For test
w the CRBS eagineers at all times.

Headphones were worn by Mrs. Byrd in her
Winchester home and she had a special micro-
»hone of her own. while the second mierophone
~erved the purposes of the announcer. As the
dingram shows, a local three-stage amplifier was
weated at M=o Byrd's home, and the ontegoine
oives bound for little America passed over one
+f the telephone cirenits to New York., Ampli-
fiers spaced at a distance of about every fifty
miles helped to boost the voice currents as they
~peit en their way. The voice of Mrs. Ryrd
passed through the control switehboard at CBS
headgunrters at 485 Madizon Avenue, thenee
wn-town to the RCA control center at 21
Broad Street, out over a telephone wire circuit
to the RCA 20-kilowatt short-wave transmitter
‘weated at Rocky Point.  Thus. with the speed
if over 186,000 miles per secon, the vuoice nf
Mrs. Byrd was hurled from the little town of
Winchester, Virginia. to her waiting ~on at
[.ittle America 10.000 miles away, thanks to the
aic of short waves,

The Return Circuit

The return  short-wave cireuit from  Little
America which carried the voice of Admiral
Byrd as he answered his mother's questions, is
ialso very intercsting, When the 23 meter
vaves carried the Admiral's voice to Buenos
Aires, they passed through the transmitter and
were relayed nerthward to Riverhead. Ilere
rhe voice passed over a telephone circuit to the
RCA control center in down-tuwn New York.
o ARG Madison Avenue (CRBS Contrul Center!,
thence out over one of the telephone cireuits
roinge southward to Winchester, Virginia.

Mra. Byrd could have listened to her =<on's
oice on a regular browdeast receiver and lowl-
speaker, picking the veice up on a1 broadeast
wave frem either the New York WARC <tation
or from a Washington station: but the head-
phones and private receiving cireuits from New
York to Winchester were con<idered a more
-sliable and positive way of solving the problem,
Az with the transmitter telephone cirenit, the
eceiving cireuit also passed through the V. T.
yimplifiers in the exchanges at New York, |-
cated approximately fifty miles apart on the
cay from New York to Virginia, which served
to hoost the voire at recular intervals as it
raced over the 275 mile circuit.

It is interesting to note that the facilities of
the RCA receiving and transmitting stations at
Riverhead and Rocky Point, Long Island, which
distributed these programs throuzh the RCA Con-
trol Center at Broad Street, comprise a service
available to anyone who wishes to use it on a
-egular fee basiz.  Admiral Bywd at Little Amoev-
ivi has several eode or C.W. transmitters at his
rommand but the most powerful phone transmit-
ter ts a1 kilowatt unit used for this and an.
other weekly broadeast.

Radin code messages are exchanged daily be-
tween Little America and New York aml other
oints,  two-way code communications  being
-rried on regularly and practically all the time.
Duringz the special Wednesday evening  Little
America bhroadeast programs  conducted  over
the CBS network. the *ening” circuit used by
the engineers and announcers is that taking place
in the RCA 20 kw. short-wave transmitter at

e

Rocky Point. and this trancmitting link with
Little America has permitted asome extremely

interesting two-way “interviews' to be carried
1 during the program, much to the delight of
the radio audience,
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AN IMPROVED
6-TUBE ALL-WAVE SET

(Continued from paye 101)
~uperior that no question as to the superiority
ol this set remained. The controlled regenera-
tion action, which c¢naliles the listener to bring
a receiver up to jts maximum point of efli-
ciency, was the attributable fuctor for ~uech re-
markahle performance.

I.et us exumine the cireuit. One 38 tube as
rewwenerative T.R.F., one 38 tube as Luffer, one
48 tube as regenerative detoctor, one 56 tulie as
first ALK, one 2A5 tube as output AF., and
one 80 tube ns rectifier,  Each tube performs
-ingle purpose and therefore does it most cofli-
ciently,

Mechanical Features

Axide from it improved circuit characteris-
tiers this receiver incorporates other notable fon-
tures.  Of primary importance is that of front
punel plug-in coils, A glance at Figs. A and B
will indicute the convenient method of chang-
ing the coils Bo that the wave-land desired may
b covered.,  This type of eonstruction not only
features complete accessibility to the coils, bat
alvo keeps the coils ellectively shielded, which
alils  considerably in obtaining  atability and
scleetivity.  The coils employed are of the 6-
prome type and consist of 3 windings on each.
These ure mainly the primary (enameled wind-
ing), fewl-back or tickler coil  (enameled
waundy, amt a silrer plated. space-wwund aee-
ondary winding. These coils contribute in no
smuall way te the selectivity characteristic of the
receiver; also to the sensitivity on short-waves
heeanse of extremely good high-frequency char-
ucteristics.,

A specinl dual ratie (60-1 and 38-1) airpline
dial permits careful tuning, which is extremely
e~sential for good short-wave reception.

The power supply ix so designcd that prae-
tirally zero hum level is encountered. A huilt-
in tunable hum filter, see Fix. 1, is dircetly

responsible for this.

List of Parts

One Alan set of 6-prong special front plug-in
coils;

Three H.F. chokes, ywrid-leak

One audio impedance, 625 hy.:

style:

One Alan filter choke, 30 hy,, 1,200 <hmx,
CH2R9:
One power transformer, 2.5 V. 7 amp, 5 V.

2 amp,, 00 V, center-tap;
Twe Electrad 50,000 ohm potentiometers (one
with switch);

Two LLR.C. earbon pigtail resistors, 125 ohms,
1 W.;

Three I.R.C. earbon pigtail resistors, 120,000
ohms. 1 W_;

(ne LR.C. carbon pigtail resistor, 5 megs.,
T W.:

Three I.R,C. carbon pixtail rexistor, 0.2-meg.,
W,
One LR.C. earbon pigtnil resistor. 2,500 ohms,
1 W.:

One LR.C. carbon pigtail vesistor, 80.000 ghmas.
| S

Fight Cornell-Dubilier
cotvlensers, .0l-mf. ;

Two Cornell-Dubilier or Aerovox
entuiensers, 220 mmf.;

One Cornell-Dubilier
450 mmf.

One Cornell-Dubilier
150 mmf.:

One 2-gang variable condenser with planctary
drive, 115 mmf. (each section):

Twa Cornell-Dubilier or Aerovox electrolytic
tubular eondensers. 10 mf.. 35 V.:

One Cornell-Dubilier or Aerovox tubulyr c¢om-
denzer, S.mf.;

One Cornell-Dubilier or Aerovox electrolytic
condenser. bloek, 8 mf.. 8 mf.. 12 mf., 00 V.

One  antenna trimmer condenser. 13 mmf.
maximum eapacity ; -

or  Aerovox  tubular

mica pivtail

or Aerovex eomdenser,

or Aerovox comlenser.

Three 538 wafer sockets:

Une 38 wafer secket;

One 2A53 wafler socket;

One 80 wafer socket;

One dynamic speaker (2,500 nhm ficld) ;
One “Ant.” and “Grid" terminal strip;
Three wiring terminal strips:

One phone jack. double-e¢ircuit ;

One Alan drilled and formed chassis;

Two Alan special coil and tube compartiments;
One Alan special dial mechanism ;

One Alan metal cabinet with hinged cover.
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LATEST TECHNICAL
NFORMATION....

YOURS
FOR

10°

@ Now available., A convenient 104-

Page Manual containing essential
information users must have to get
o!)timum performances from any de-
vice using vacuum tubes.

Complete data on over 90 receiv-
ing tubes. Base Symbols. Recom-
mended Operating conditions, cir-
cuit applications, amplifier classi-
fications. Over 150 cuts and dia-
grams. Represents months of pains-
taking research by Sylvania's
famous technical staff.

This Manual is as necessary as
your voltmeter. Just fill in the cou-
pon, attach 10c in stamps and mail.

YOURS! for 10¢ in STAMPS

HYGRADE SYLVANIA CORPORATION

Makers of
w
-

SYLVANIA TUBES
o

Factories
ST. MARY'S, PA.
EMPORIUM, Pa,
SALEM, MAaASs.
CLIFTON, N, .,

HYGRADE LAMPS
ELECTRONIC PRODUCTS

H. s, Corg AU |

THE SET-TESTED RADIO TUBE

10c-TECHNICAL MANUAL-10c

Hyarade Sylvania Corporation,
Emporium. Pennsylvania, (B- I8}
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JUST THE THING FOR

SERVICEMEN

WHO ARE
FROM MISSOURI

Maybe you think that radio schools and

courses are not for you. Perhaps you think
they're ALL for beginners—that they can't
be of any real help to a man already in
the service ,game.

If so, you're just the fellow | want to talk
to. For when 1 say that Sprayberry's Prac-
tical Mechanics of Radio Service is differ-
ent, 1| mean DIFFERENT.

It contains no ''fluff'’, fancy bindings,
high pressure sellmq or a raft of theory
with which you're already familiar. But it
does contain plenty of sound, practical help
on every phase of service work—just the
kind of up-to-the-minute advanced training
every serviceman needs and at a price he
can afford to pay. AL LA LY

But 1 won't describe it here As one
man from Missouri to another only ask
you to give me a chance to §HOW ou,
Just send the coupon today. It will cost
you nofhm to investigate. If | don't
“show you', you don't spend even the

small cost asked for Sprayberry training.
And even if you do buy you must be satis-

fied or every cent will be refunded in
strict accordance with my Moncrﬂa:k
guarantee. Nothing could be fairer!

It's your move next!
| THIS COUPON WILL HELP
N YOoU SAVE $3.00

5 8 University PI, N. W.
/F. 1. SPRAYBERRY, 54 anesy b1 8. W
Sure! Tell me all about SPRAYBERRY'S
PRACTICAL MECHANICS OF RADIO SERV-
ICE. Also give details of your offer where-
by | can get the new series of Sprayberry
Data Sheets (worth $3) at no additional

cost, It is understood this request entails
no obligation on my part.

Name ...

Complete Address ............

RC 1/35

SPRAYBERRY'S PRACTICAL
MECHANICS SERVICE

The MATTIHEWS
CHALLENGER?
As featured in November Radio-Craft

Noise-Free Reception with the new Frequency Converter
An Exclusive Feature in this NEW All-Wave Receiver

Rabid

CUSTOM BUILT TO YOUR REQUIREMENTS
® All Wave 13 to 560 Meters. @ Fourteen Latest Type
Tubes. @ New Frequeney Converter Stage. @ No Noise.
@ Ten Kilocyele Selectivity, @ Four Gang (ondenser.
® Twenty-FPeunil Diynamle Speaker. @ EKlghteen wWatls
Outhut. @ Chromlum Plated Chassis. @ Modernistic Alr-
plane Dial with Owner’s Name included.

Writefor Prices and Complete Deunptlve Literature
We offer a speeial discount on any order placed for
delivery by Christmas.

MATTH Ews RADIO -43-23 165th 8y,

Flushing, N.Y.

J
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THE LISTENING POST FOR
ALL-WAVE DX-ERS

{Continued from page 411}

frequency changes are at work., The 49 meter
band is now the most prominent, with excellent
signals the rule. Little static remains to mar
this band. and high program value may be en-
joyed from the more powerful stations limited
only by channel or station interference. The 31
meter band holds up good during the daytime
hut fades away rapidly in the cvenings. The
25 mcter band is perhaps the most erratic of
all sometimes producing excellent signals in the
mearning hours, or mid-afternoon and at other
times heing practically dead. The 19 meter band
is generally pood in the early to late morning.
The 16 meter band is little heard from at this
time of the year. A few hizh-frequency com-
mereial, or phone stations may he logged on the
hizh frequencies. The 20 meter “ham® band
is most active in the mid-afternoon, and South
Amcrican “hams” can generally be heard best
just before dusk.

What the Dx'ers Say About It
—Broadcast Band—

Ralyh W. Schofield,
“Radio is #etting good.

Missoula, Mont., says:
My morning's log from

for JANUARY, 1935
2-4:30 a.m. M.S.T. included (China) XGOA
(Manila) KZRM (Japan) JOAK-1, JOAK-2,

JOKG, JOCK-1, JOFK, JOHK, JOQIK, JODK-1,
JODK-2, (N.Z.) 2YA, 3YA (Australia) 4QG,
4RK, 2CO2BL. 1 also had ZL1BQ on the short
waves.""

John A. Shanks, Russellville, Tenn., reports
that 'LS2 is coming through WOAI very well
at times. I think | have enough for verification
from last 1ight’s log between 6-7:30 P.M. C.S.T,
You fellows that think you had 1.84 (Buenos
Aires) on 674 ke, were wrong, as 1 have identi-
fil this station as CMCQ (Havana, Cuba).
LR3 (Buenos Aires) is sometinies heard through
KMBC. There are two stations interfering with
WHZ. One is LR4 (Buenos Aires), and the
other is a Mexiean, or a Cuban. Two stations
are near 910 ke. One is LR2 (Buenos Aires)
and the one on 912 ke. is a Cuban. The pro-
grams from South America are generally a
much different type of music than the Cuban,
or Mexican. They use classic music, concert
orchestras, and lyric tenors a great deal.”

Evan B. Roherts, Danvers, Mass., is getting
an early start on the European stations as he
tells ug that “the Europeans are really coming
in. In addition to Rome on 713 ke., Milan on
814 ke, Turin on 1140 ke., and Radio Toulouse,
France, on 913 ke, the following stations are
being heard with good loudspeaker strength—
Stuttgart. Germany, 574 kc.; EAJ1, Barcelona,

Radio-Craft's Foreign DX Calendar

For December-January

Eastern Stanedtrd Time

Dee Iri. 1:30-3:00 oo, 1190ke 10000w
Dee. 9 Suu. 200-3:00 wm. Nivke 17000w
Doce. O or L0 2:00-3:00 a.m. s30ke DO000wW
Dee. 11 Tues.  3:00-0:00 aan. 1Mo0ke 00w
Dee. 12 Wed.,  2:30-3:30 a.m. 1230kc 000w
Dee. 16 Sun 5:00-6:00 pom.  7UNKe 38.47m
Dee. 21 Fri. L:00-3:00 nan. G82ke 1500w
Dee. 21 Fri L:00-3:00 a.n. 5079ke 49.35m
Dee. 300 Sun G:00-10:00 a.m.  12000ke  25.00m
Dee. 30 H:00-10:00 p.m, 7520ke 30.87mn
Jan. 10 795ke 1000w
Jan. 16 1030ke SO00W
hlll ‘.’U 150k 100000w
] H . 1190ke 4000y
“[ ] ]\] Y \ll 12: *0—1 (N Il . YNke SOMKIwW

Prirto, Buenos Aires, Argentine 1Ss2
svrm:hnur;z. France

Execlsior, Buenos Aires, Arg. LR5
Hlimani, La Puz, Buh\m P4
Nueional, La Paz, Holiv PX
IRADIO NATIONS, G I‘ \r\,\. SWITZ. HBP
Bogotn, Colombia 1IN

RBaogota, Colombia (Short Wave)
Moscow, U R R.8. (8hort Wave) RN

Moscow., U.R.R.8. (Short Wave) RKI
Madrid, Spain 1AJ7
Parede, Portugal CTIGL
Poste Parisien, Paris, Franee P

Pricto, Buenns \m‘s. Argonlme 1.8
Pitts,, Pu. KDKA DX CLUR, Alsoon W h\l\

Rest Foreign Broadcast Stations
December-January

China-Japan
Manila

S T,
' HEARD Hawaii

h:;rk-.'r::lfl p.. AT
Dark-5:30 p.m.
DPark-5:30 pom,
Dark-6:00 p.nw
Dark-:30 p.m.
Pirk-8:00 p.m.
Dark-8:00 p.m.
Dirk-5:00 p.m.
Dark-8:00 p.m.
Dark-5:00 p.m.
12:00-1:35 a.m.
12:01-2:50 a.m.
12:011-4:00 a.mn.
1:00-3:30 a.m.
1:45-2:00 a.m.
Saturdays

2:00-3:00 a.nm,
2:10-3:00 .

3:00-5:00 sm.
Sun-Irregular

Australia-NZ

Europe

ROME, Italy
718%ke. 50kw
MILAN, ltaly
8i4ke, 50kw
TURIN., Italy
l 40ke, Thw
LONDON REG.
877ke, S0kto
TOULOUSE, France
@i 3ke, B0Okw
STUTTGART, Ger.
3T4ke, 100kw

S.A.,CA,PR.

BUENOS AIRES
LR2-51tde, &hu
BUENOS AIRES
LIt3-950ke, [ 2kw
RUENOS AIRES
Lits-1150ke, 20w
BUENOS AIRES
L82-1190ke, 40kw
CARACAN, \onez
Yitne, .')Gqu Shw
FRANKFURT, Ger.
1roake, 17w
KONIGSBERG, Ger.
1030kc, 60kw

HONOLULU, T. I
KGU, 750kr,
HONOLULU,
KGMB, 13520k,

2l

_»kw
T. H.
1kw
1 H{B\ S\\.ed(-n
1131 ke,
FEC. \'\1 l’ l'mnm
1466ke,
POSTE I’ \RISH‘
959ke, 100kw
GUATEMALA, Guat.
TGW, s6ake, Ik

3:10-3:30 a.m. SAN L AN, R,
Frequeney Chk WK AQ, 12401.(.‘. tiw
4:30-Dawn SENDAL Japan COROWA, N. 5. W.
JOHK, 77ﬂkr, 1okw 20°0, 560ke, 7 u‘ 0
4:30-Dawn NAGOY A, Japan WELLINGT l\ N. Z.
JOUK-2, 8'“’-(. Tokw  2Y A, 5708¢c, sk
4:30-Dawn SAPPORO, . JTupan Ill{[\"l‘(,lll l{(‘ll N.Z.
JOIK, &ﬂ)f.t. 10kw Y A, 720ke, 2 akw
4:30-Dawn TORYA ), Japan MELBOURNE, Aust.
JOAK-1, 870ke, 10kw  3LO, 800ke, 3 Lokw
4:30-Dawn MANILA, P L BRISBANE, Aust.
KZRA, 810ke, 300 309G, T60ke, 2 hw
4:30-Dawn SYDNEY, Aust.
o
4:30-Dawn BRISBA \'l,, Aust.

B,
NANKING, China

6:00-Duylight
XGOA, 8680ke, T3k

(NOTE:

will serve as a guide Lo the most tmportant foreign stations you

1145ke, 750k

While thisis by no means all of the foreign stations rou may hear under gootiao)ndjtnons, this

henr during thiz period
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T\ CONDENSER
"‘e([' 117 ~ ANALYZER

Greatly simplifies
Radio Service!

The TOBE CONDEXNSER AN-
ALYZER iustantly indicates if
condensers of any type—paper,
e, Muica, ol, electralytie-——of any
= capacity fram 00003 to 100
mfd —have low dielectric
resistance awd high cue-
rent leakage and will
soan hreak rlm\n or
l-.n bv.come'opcn ; are
operatnn: mlcr-
mitteutly (luase
internal cun-
nections) or
if they are
“‘open’ or
“shorted. ™

dre I1owW

Thousands of servicemen
using this new instrument.

110 volt, 60 cyele Maodel
Only 811.10 Net

Stocked by leading ]-ar!s johbers everywhere.
Available in 25 cycle. and 220 volt Models.
Send for conmplete description

Tobe Deutschmann Corporation

CANTON, MASSACHUSETTS

Truly a DPioneer!

This modern all-wave receiver features every
cenceivable improvement known in radio te
day—it is a receiver that you will he pround
to ow1l,

The “MJ" rerelver T |
for the truly critical ™
Listener!

There is no finer nll.
wave peceiver  bult
today

Wrrte or Compmete Details on this
odern All-Wave Receiver

Pioneer Sound Laboratory
135 Liberty St., New York, N.Y.

top Guessing!

Radio service Is easy when You know Jjust where
to lovk for the troubles. And, the securinz of
protitahle fecs for the remlrs mnakes the work
stil more attractive. A CHUCKKER eliminates
guess-work In “"What Is \\mns aml Wist to
Charge.” This trouble-localizer. with a really
;.rom-hle repair-prieer schedute included. enables
radio men 10 locallze any troubie n any radio.
qulekly, rlent Ln_tihe flekl without disman-
tling the radlo. 1t looks official, nnd hermits you
easlly to convince set-owners that you are not
guessing at either the trouble or the price of the
repair . Your commpetitor makes good money
by using a CHUCKKER! Send $1.00 NOW for
¥ours, postiald. Alse. ask how you might secure
Weston testing eauibment FREE for answering
one simple questlon.

FREED’'S RADIO CO.
Publishing Division R
5053 Baltimore Ave. Philadelphia, Pa,

LEARN RADIO

200 Graduates Placed in the Last Three years
At the oldest, iargest and best equipped privately owned

radio operating schooil in the East. Western Eleetrie a
RCA tobe transmitters: 200 licensed graduates piaced in
past three yesrs In broadeasting, shipping, poliee radio,
aviation. servies work, ete, Course prepares for all U.S.
Government Telegraph and Telephone lleenses. Send for
40-page uhlug. Lavestioate. New ciasses overy six weoeks
fram Sept, I0th. Oopen all year areund.

MASS. ADIO SCHOOL 18 Boyiston $1., BOSTON
R. ¥. Trop, Treas.—EST. 1890—G. R. Entwlistle, Pres,

One of America’s leading Radlo Schoola
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London-Regional on 77 ke.:
West Regional 977 ke.: Bordeaux-Lafayette,
France on 1077 ke. All of these are being heard
from 5:30-7 P.M. E.8.T. Toulouse, France, was
so loud I could hear it on a three-foot piece of
wire for an antenna. from 6 to 6:30 P.M. The
Ti”s (Trans-Pacifics) are astonishing, as every
morning from 4:45-5:30 P.M. I am able to tune
in 15 or more, JOIK, Tokye on 830 ke. is the
only Japanese station I have heard so far.”

—Short Waves—

Don H. Townsend.
following valyuble data on the Japanese short-
wave transmitters. *“The S.W. stations of
Japan who are relaying the Japanese Broad-
casting System's programs are JVM, Nagasaki,
10740 ke.: JVR Nagasaki, 7390 ke.: JVT 6750
ke.: and JYT 15760 ke. in Kemikawa. The
schedule observed in E.S.T. is—4:00 AM. Chil-
dren’s Hour, 4:25 A M. talks in Japanese.
4:55 AM. news in English, 5:00 AM. news in
Japanese, 5:30 A M. variety program (talks ani
musie), 7:30 AM. time signals and news,
7:45 AM. sifn off.”” (At the time of compiling
this article JVT could be heard each morning
with ®ood signal strength—Ed.Y “TIEP, Ta
Voz del Tropico, San Jose. Costa Rica operates
on 6710 ke.. and R50 ke, The owner Eduardo
Pinto Hernandez also oberates amateur station
TI2ZEP on 7238 ke. These stations are both
members of the newly-formed “Latin American
Chain of Radiobroadeasting Stations.”

The Gist of the News
Broadcast Band

The following Jabanese broadcast stations will
increase power during 1935-1936. JOAK-1.
Tokyo. 870 ke, from 10 to 150 kw. JOGK.
Kumamoto, Japan, 790 ke., from 10 kw. to
100 kw. JOBK-1, of Osaka, Japan, on 750 ke,
will ingrease from 10 to 100 kw. JOSK, Kokura.
Japan. on 835 ke., from 1 to 10 kw. These fine
super-power transmitters will definitely place
Japan in the vanguard of the international race
for super power. Beromunster. Switzerland., on

Spain, 795 ke.:

556 kc.. has increased power from 60 to 100 kw. |

East coast DX’ers should be able to gmet this

station niecely. New Newfoundland frequencies

are as follows: VOWR at St. Johns, 681 ke..

500w. VOGY, at St. Johns, 845 ke., 400w.

VOAS, St. Johns, 945 ke., 100w, VONF, St.
Johns, 960 ke., with 5000 watts.
Short Waves

That popular radio station PHI. at Huizen.

Holland. is now back on their winter wavelength
of 25.57m.-11730 kec. Radio ROMA 12RO on
25.40m.-11810 ke.. which has been making ex-
tensive repairs and improvements in their trans-
mitter will be hack on the air with greatly in-
creased power and a full Empire service using
directional antenna array about the first of the
new year. They will transmit different pro-
grams daily to the various continents. RNE.
Moscow, U.S.5.R., on 25m.-12000 ke.. and RKI
on 39.87Tm.-7520 kc., are being well heard arain
with their transmissions for NBC rebroadcast in
this country. At the present writing the NBC
rebroadeasts RNE-RKI on Saturdays at 11:30
to 12 noon E.S.T. and Sundays from 9:30-10
AM. ES.T. PRADO of Rio Bamba, Eucador.
have abandoned their popular Sunday afterncon
conecerts on 1% meters until next spring when
the band heZins to show a little life again at
this time of day. XEBT, Mexico City. have a
habit of camping almost right on top of DJC.
Zeesen, Germany, on 4%9.80 meters, although
XEBT is supposed to be on 4992 meters. A
new station being heard early each morning
on about 6100 ke., with only Dutch heing spoken
and typical Asiatic musie, is believed to be the

new short-wave station YDA, at Bandoeng,
Java. They seem to sign off at about 8 AM.
E.S.T. Senor Pompilic Sanchcz states that the

schedule of HJ2ABA at Tunja. Colembia. on
6150 ke.-48.78 meters, is Tuesdays. Thursdays,
and Saturdays from 6 to 8 P.M. E.S8.T.

Radio-Craft Awards

Each month a prize of a year subscription to
Rap10-CrAFT will be awarded to the DX'er who
sends in the best ten foreign verifications.
(Verifications for stations on same continent as
DX'’er will not be considered.) Award will be
announced in the successive issue of this publica-
tion. All verifications should include self-ad-
dressed envelope and return postage, to insure
their return. Address DX Editor, RAD10-CrAFT,
99 Hudson St., New York City.

Fallon. Nev., sends us the |
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Ideal for Original
or Replacement
Construction

HAMMARLUND

Air-Tuned
" INTERMEDIATE
TRANSFORMERS

AXIMUM ef-

ficiency of
superheterodyne
circuits depends
more on the LF.
Transformers
than any other
factors.

The HAMMAR-
LUND Air-Twied
TRANSFORM-
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their mettle in the
famous COMET
“PRO” Reeeiver.
They are equally
well adapted to
other high-grade
cireuits, or for re-
placement pur-
poses.

The «coils are
Litz-wound and are tuned by
DIELECTRIC,
condensers.

]

AIR-
Isolantite-insulated
This feature assures peak
I.F. selectivity and a gain of 200 per

stage. They are unaffected by tem-
perature vibration, or humidity.

®
‘Midget R.F. CHOKES

The HAMMARLUND Mid-
get R.F. CHOKES are the
smallest and lightest ever
devised. Inexpensive, they
may be used wherever R.F.
filtering is desirable. Induc-
tance, 2.1 mh., Five impreg-
nated pies on Isolantite
core, Tinned copper leads
ample for support. Choke
size: %% in. x 1% in.

"

L

L
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|
i HAMMARLUND MANUFACTURING CO..
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® 424-438 W. 33rd St. New York. y '
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UNnhwe  tising your con-
trol 1 deel like a new
radio.” . never per-
tormed better in my life,”
writes another,

and so it goes , ., thou- The new
sands  of ‘ tonted
s_an(l.s of old, woran out, platentad
tired radios are heing re-
juvenated by alert serv-
icemen with a small stock
of CENTRALABR re-
placement tmits.
Koo Serine Man
::--u bes --’-ahufdv m‘r ﬂ:‘:grdy
Trutitnie il g Sevvice Alew nEsls]‘oR

Cen

RADIOHMS—RESISTORS
GLOBE‘Z‘:‘I‘O‘:"'::GV co.

MILWAUKEE

UNIVERSAL
ALL-WAVE
ANTENNA SYSTEMS

Eﬁ 1@ Mod.eI:M
i ’ ) m

= List
Price

$6.95

Theusands of TORE antenna kits are now
in use, Here's why!

Can he used with ordinary flat tops or
doublet antennas,

Receiver counling transfurmer has two
wauve band togyle switches,

\/ Tremendous noise reduction,

- -
¥
T -

T Ve Wit

Containg everything required for a com-
plete antennm system.
Model 356, a basic kit of 2 couplers and 50
ft. of Lwicted pair lead-in, at only $4.956 list.
Sald by leading parts jobbers everywhere
ut regular trade discounts.

Tobe Deutschmann Corporation

Canton, Massachusetts

RADIO-CRAFT

' ELEMENTS OF 4TH DIMEN.-
SION SOUND SYSTEMS

(Continued from page 407)

ears. The amplifiers will of course, e of the
high-fidelity type while the speakers will operate
with  performance  characteristice  identieal to
those of the original sound producing deviees,

Second, we have “apatial relationship'—which
nppeirs to be the stumbling bleck for perfect
artificial seund. Although Dr, Harvey Fletcher
(of the Bell Telephone Laboratories) sueceedud
in closely approaching exuet spatial relationships
of the original and reproduced sounds with =
tri-idimensional system, the “last word” will not
have occurred in the reereation of sound, which
completely fulfills the reaquirements for perfeet
illusion, until a fourth dimension is taken into
consideration,

Refore we delve into the clements of artificially
recreated  fourth  dimensional sounds, let  us
briefly analyze our own hearing sense <o that
we can use it as a standard of comparizon,
For, without such a *“yardstick” it would be
diffiecnlt for us to realize how far we nctually
are from the goal of perfection. Then again, if
we understand how people normally react to
| natural sounds, (which, strange as it may seem.
continuously  oceur in a  fourth dimensional
world)  we ean easily grasp the elememary
spatial principles and condivions involved in our
everyday hearing, and possibly find it a relatively
simple matter to duplicate in an artificin]l sys-
trm,

Our Directional Hearing Sense

Our first bit of investigation, therefore. in-
votves it=clf with the mechanism of hearing—
particularly the spatial localization of stationary
and moving sound sources.

When we normally localize a natural source

of sound in space we subconsciously make three
moeasurerments; first, we estimate its horizontal
apgular digplacement (Fig. 1A) which indieates
how much to one side the round is coming from;
then we costimate its vertieal angular displuace-
ment (Fig, 1B} which tells us whether the sound
is coming from above or below: and finally we
judge its distance (Fig, 1C). When the sound
source is moving, we make an ndditional fourth
measurcment in order to approximate its di-
rection and  speed of motion, The accuracy
with which we localize a sound depends upon
'8 number of factors, among which arc; fa-
miliurity with the sound, tilt of the head, and
ability to »ee the source of round, The impor-
tant part played by these sceondary hearing-
aldx account in a large measure for the manner
in which the brain deecives the interpretiva
hearing centers by supplying the missing di-
rective properties of sound. Because we be-
ceme accustomed to this deception, we frequently
remain unaware of the handieaps characteristic
of single dimensional round reproducing systems,
The directive “hearing” aid offered by the eyes
cun vasily he checked the next time you view
a “talkie.” Note how easily you recognize un-
usual sounds—and locate them, because you we
the upparent sonrce of sound. Now close your
eves and you will be surprised to find how diffi-
cult it becomes to loeanlize the shot of pistol,
the elicking of a typewriter, the approach of an
automobile or the movement of an actor (rom
one side of the screen to the other, In faet,
unless the theatre is equipped with a fourth
dimensional sound system, it will be imporsible
to loealize any sound whatsoever that would
correspond  to  natural loealization as  would
occur if you were at the actual scene while the
| pieture wus taken.

How We Judge Direction

A casurl study of Fig., 2 shows the elements
involved in normal binaural hearing of a single
stationary sound source in free space. (For
simplicity sake, we will limit our discussion ta
direct sound waves and not the reflected or
reverberant waves because the former ure far
more important in the lecalization of =sound
sourees than the latter. Any system which can
recrcate dircet sound waves in their nawural
spatial relations will automatically reproduce
reflected and reverberant sound waves identical
with those of the original rendition if the acous-
tics of both the localities involved are identical.)

If the source of sound is directly in front
| of the listener, the axii of the sound waves

(RX and LX Fig. 2) are of equal length. Sound

will therefore reach both ears at the same time

Please Suy That You Saw It in RapIo-CRAFT
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Cin phase) and with equai intensity, These
waves are converted into nerve impulses, by the
inner ear, and sent along their respective nerve
fibers to their imlividual centers of hearing
located  within  the brain. The interpretive
center then compares the pattern in ench hear-
ing ¢enter (with respeet to phase and intensity)
and gauges the dircetion aml distanee of the
sound, baring its judpment solely upon previeus
hearing experiences with that sound. In this
particulur instance, as there i< no difference in
rhase or intensity, the source of sound is loecal-
ized in the median plane that is directly in
front or hehind the listener (Fig, 1A). It
should be bourne in mind from the foregoing
illustration, that in ordir to naturally loealize
a sound, a conplete circuit (acousto-physiolog-
ical) must be completed between the souree of
sound and the interpretive eenter through both
vars  amd  their  respective  henring  eenters
(Fig. 2A),

The First Dimension: Distance

If u source of sound (Fig, 3A) is kept in n
horizontal plane level with the ear<, but nueeld
in the median plane to and from the listener,
a sensation of distance will be notial as only the
intensity of the sound wave, but not the phase
changes.  As  the intensity is decreased the
source of sound is localized at a greater distanee,
while with a gradual increase of intensity the
source of sound appears te he coming closer to
the listener.  This same effect can be ereated
artificially with the use of u simple olectrical
eircuit (IMig, 3B) which is analogaus to present
sound systems. By keeping the sound source at
A fixed distanee from the microphone, and re-
wulating the attenastor, a listener Ilneatal in
another room will he unable to tell whether the
scurce of sound is moved or the attenuator set-
ting changed,

With this arrangement it will be notal that if
the zound source is moved in any dircetion, up
or down, from side to side, or to and from the
niicrophone, the lstener in another room  will
interpret nll dircetional nwvements as either di-
rietly approsching or veeolding from him.  No
sensation of herizontal angnlar displacement or
vertical angnlar displacenunt of the <ound souree
will be expericnced.  This single dimension illn-
sion ix representative of the working Hmitations
of our present radio broadensting, <ound picture,
telephone and publie addres« systems,

The Second Dimension:
Angular Displacement in Horizontal
Plane

If the sound source used in Fig, 2 i« djs-
placed 30 dewrees to the right (IYig. 2By, lan
hept in a horizontal plane level with both ears,
two different acousto-phy~iniogie circuits are sef
up from the sound source to the interpretive
hearing center,  In this instauee, the nxis (Ra)
of the sound wave veaching the right enr -
much  shorter than  (L.xy the axic of s=ound
reaching the left ear. The re-nlt i~ that th.

Fig. 4
Detail illustrations of 4th dimension sound.
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WATCH THE “LEADERS”
FOLLOW LYNCH

For more than two years Arthur H. ILynch
has been emjhaslzing the fact that

"Moo Radie Can Be Better
Than Itz Aerial"

(High "Fldl-llt:r

ANTENNA SYSTEMS

ate as supetlor to all other aulenna systems a;

the present high-fAdelity radio reccivers me

superior_to the noisy, squealing sets of yeais

ago. The ‘‘lraders™ are just beginning to

realize they hare been playing a8 game of
Rip Van Winkle,
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right and left center of hearing present entirely
different  patterns ta the interpretive center,
which therefrom npproximates the horizontal
angular  displacement.  The  listener  usually
turns his head in the estimatul direetion until
the differences of phase and intensity are cyual-
ized in hoth cars amd thereby assumes that (he
<ound source is directly in line with his nosc.
If the source of sownmd is sighted. definite local-
izition takes place, if nm seen the direction of
the sound source is imagined.

As two scparate patterns must he formed by
hoth hearing eenters, il becomes evident that a
special pickup and reproducing system must be
employed (Fig. 4A) =0 that the phase and in-
tensity differences, as would normally he picked
up by buoth ecars, be presecved. The best pro-
cedure to sepurate both microphones with
some object accoustically equivalent to the head.
By adjusting both attenuators to mateh the sen-
zitivity of the cars true stereophonie reproduc-
tion will result. A Jistensr sitting in another
room  will be able to follow a saund  souree
moved from side to <ide.  Somwe mmbiguity will
result because of the listener's inability to move
his head towards the sonnd image for purposes
of c¢onfirmation. ‘Thus, when the sound sonrec
is at a 15 augle to the right it might appear
to beoat a 135° anele. {(Fig, 4B). By woving
cither attennator and keeping the sound souree
stationary, the apparent loention of the sound
image can be changed, A perfeet illusion, how-
ever, will not he ereated unless an appropriate
vhase lag is introdoced into the circuit having
the greatest attenuantion, Experiments conducted
have shown that conxiderable deviation may be
miule from iden?! phase and intensity patteens,
without scriously affecting Lhe aceuracy of the
sound imawge localization.

When two differcent soutnd sources are used
(hell and telephone recciver), the listener will
ha amazed at the case with which he can lollow
hoth sources even though they be moved from
side to side or to and from the microphones,
Not until one experiences stercophanic reproduc-
tion can he hegin to realize how limited and un-
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natural ars our ordinary systems of artificial
sound reproduction.
If the microphones are conneceted either in

series or paraltel (Figs. 4C and 4D) the stereo-
vhonie propertics af the circuit will be lost as
both cars receive identical sound patterns, and
therehy shunt the interpretive center aut of the
acousto-physiologic cireuit,

The Third Dimension:

Angular Displacement in a Vertical
Plane

Strange as it may scem, a listener with his
eves closed, and without tilting his head will
he unable to localize o source of sound coming
from abave or helow the level of his cars.
phy=iologic handicap plays an important part
in the design of a fourth dimensional sound
sy-tem, and is caused by the loeation of hoth our
ears in a horizontal plane. I we had two ad-
ditional ears in & vertical plane, w¢ eould ae-
curately paugre the vertical anmgndar displacement
of a sound image by using the same process as
used in judping horizontal angular displacements,

We can however localize a sound coming from
above or below us by simply tilting our head
until the sound attaing maximam  intensity,
Here again localization is hastened by sighting
the source of sound. Inasmuch as the eyis play
a gsecondary part in sound localization, it would
appear that sightless peoaple, as well as the
audience of our fourth dimensional sound system,
would he seriously handicapped,  Such iz not the
case however, for our inner ear contuing an
organ of balance (semi-circular eanals) which
play no dircet part in hearving., but attord &n
accurate meazurement of the tilt of the headl.
It therefore becomes evident, that in order to
achieve perfect illusion in a fourth dimensional
sound system we must project sound from above
and beliow the level of our ears by using a set of
overhead and suli-level speakers.,

The demonstration staged by the Bell Tele-
phone Laburatories was lacking in this respect
hecause all sound waus picked up from one
horizonlal plane and projeeted in a series of
planes  most  suitable for adeguate sound  dis-
tribution, but without regard to the vertiral
angular displacement of the original sound
senrees. While it is true that the reproduced
version of the airplane roar seemed to come
from overhead, this false localization was sensed
only by individuals whaese past experiences as-
socinted airplane roars with elevated positions,
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MAKE MORE CALLS
at BIGGER PROFITS

*N?2 720

T X
I ERE is the tester that every ser-

viceman needs for properly servie-
ing radio receivers. The new Readrite
No. 720 Tester enables you to muke
more calls per day at less cost pey call
—and make bigger profits because of
its speed, its accuracy and its depend-
ability.

The new No. 720 unit operates fuster
.« . more efficiently and with less nn-
niprlation, It tests all resistances, con-
tinuities, voltages, current and capac-
ities from the set socket by the veliable
point-to-point method. And it is built
to withstand severe field service.

Two highly developed Vane-type AC

and DC meters are incorporated into
this new tester. They arve simple in de-
sign and dependably accurate. The

DC scales
15-150 milliamperes.
150 and 750 volts.
Your Jobber Can Supply You...
With the Readrite No. 720 Tester at
Dealer’s net price of only $135.00. Write
direct for literature to
READRITE METER WORKS

136 College Ave. Bluffton, Ohio

MAIL COUPON FOR CATALOG
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Readrite Meter Works
136 College Avenue. Bluffton, Ohio.
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HIGH FREQUENCY
By-Pass Condensers

t\.\()TllEll Sprague development of
Hupurtance to oy ery winateur sud short wave
fan .. wiisimoregnated Short Wave (‘andensors fuarantred as excellent
#ubstitutes for miva condenscrs § ¥ ol the cirenics
ilustrated.  And look at the

78°% lera than you huve been pa;
Just the thing for hy-paza
receivera. ulthos

from 50 . to
for miica units.
in Short Wave

i rague Xhort Was e Condenm ra (A
werd with entits mafety aud efectivencsa in the
circuita mentjoned,

.

N . IMPROVED CON
CONDENSERS ARE ALWA

Sturd It ting. 1
one-third to one-haif ve karge an
the same ratings.  Metul encascy -inductive—
exttemely low power (acter—impregnated with n
wpecially developed oil=-1500 V. and 1000 V. con.
tinuons 1h C. rating.  Guerantesd wneendifionaliv,
nhen wped as tnecified,  Sold by leading Jubbera.
TRY THEM TODAY!

y amall—from

Cat.  D.C. Working

No. Cgovi Volt. Dlam. Length List Net
22,002 1500 9/16" by 1 916" $.455.27

SW.25 0051500 5/87 by 113/16" 45 27

SW-11 .01 1500 11./16” by 1 13/167 .70 .42

SW-15 051000 7/8” by2 1/4" .80 .48

SW-1 011000 7/9” by2 1/47 80 .54

FILTCRS (Fone) E = -

Write for our complete Condenser Catalog in-
cluding famous Sprague Transmitting Condensers

SPRAGUE PRODUCTS CO.
North Adams, Mass.

ureEh GnOUNOING
Iy Wien Yass Topest BOTORR

for Short Wave

Model S. W. 429
Reproducer

R. G. W. TWOMEY, U. S, Veteran's
Hospital, Minneapolis, Minn.. oper-
wng 1 most complete short wave receiv-
ing stavon, gives his repore on the 8. W,
i29 afcer a most thorough and exhaustive
test

A copy of this complete report will be
sent to you upon tequest and you will
find it not only interesting but instructive
—write for a copy today.

The Model §. W'. 429 is designed and
manufaciured especially for use in short
wave recepuon and 1s extremel efficient
The sensitivity in the voice frequencies
makes it capable of bringing in weak sig-
nals which would be practically lost when
ustng any ordinary speaker.

Also write for our catalog—a speaker
for every purpose.

WRIGHT-DECQOSTER, Inc.
2251 University Ave,, St. Paul, Minn.

Ixport Dept, M. Simons & Sen Company
25 Warren Screet, New York
Cable Address: Simontrice, New York
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One eannot doubt the fact that illusion of some
other sound like the overhead sawing of wood
or singing while swinging could not have been
produced by this system.

A block diagram for a system used to direc-
tively project a sound depending upon the posi-
tion of the original sound source, is shown in
Fig. A. The four microphones pick up the
original sound with a proportionate intensity
depending upon ita nearness to anyone or all
units. By using four scparate channels, the
pick-up pattern is mnaintained clear through the
amplification to the recreation and projection.

| The Fourth Dimension:
Measurement of the Rate of Change
l of a Moving Sound Source

The factors which determine the localization
of a moving sound source involve all of the
perceptive and interpretive facilities used for the
location of sound in any one of the three planes
of space; as well as the coordination of the
rate of change with which the various patterns
of the right and left hearing centers are pre-
sented to the interpretive center.

It thus becomes evident, that in order for us
to recreate the illusion of fourth dimensional
sound we must use a system which will present
to both cars a series of changing patterns iden-
tical in every respect to the sound patterns we
would hear if we were listening to the moving
sound source directly, In other words, the sys-
tem should be capable of picking up amplifying
and projecting all sources of moving sound in
vxact accordance with their original speed, mo-
tion and direction.

Past experiencas have shown that the complete
recreation of moving and multi-sound sources, in
their cxact spatial relationship and aesthetic
aspects, is poszible only by employing a special
sound system and using & new technique in its
installation and operation. Such a system  will
be presented in next month’s jssue of RAablo-
CrAFT together with detailed information for the
construetion, installation and operation of this
system.

In the meantime, the authors will he pleased to
reccive comments and answer questions relative
to the fundamentals of fourth dimensional gound.

IMPROVED 2-TUBE S.-W.
BOOSTER

(Continued from papc 410)

Reeeiver seleetivity is obviously of paramount
importance in successful short-wave reeeption.
W.E. hoosters not anly provide for attainment of
an ultimate dewrree of selectivity but also furnish
a suecessful method for siznal and noise rejee-
tion.  Tath of these functions are essential for
depemdable 1ransocenanic reception and both of
these conditions are best accomplished by in-
creasing the seleetivity of your present receiver.
for the reasons outlined below:

1. Increased Selectivity Minimizes Statie.

2, Increased Selectivity Avoids Interference.

With the constantly increasing number of
foreign short-wave stations, owners of both elab-
orate and simple receivers are becoming aware
of the inferior selectivity of their sets. The ae-
tive 19, 25, 30, and 49 meter bands are par-
ticularly natorious for their interference. The
only effective remedy for this form of interfer-
¢nce is increased selectivity and is best accom-
plished by adding at least one (or more) tuned
R.F. stames to your present receiver.

The duplex drawer coil unit employed in the
booster, diagram of which is shown in Fig. 1.
is essentially composed of two precision space-
wound eoils fully shielded from each other, but
contained within one catacomb drawer and so
arranged that the entire unit slides into its re-
ceptacle throurh the front panel, in a manner
similar to changing drawers of a miniature
| desk.

Time and lts |

The cadmium-plated steel receptacle, into which |

the drawer coil slides, is equipped with three
sbecially desirned double-spring, butt-wiping
and sclf-cleaning contacts which are in no smail
measure responsible for the unusual perform-
ance and permanent gperation of this band-
changing system. Each contact is composed of
two springs; one made of phosphor bronze, for
connection and the other made of tempered high
carbon steel (similar to clock springs), for ten-
sion,

| stress.
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There's plenty of

Servicing

Material

in the 1934 Manual

Radio Service Men and others en-
gaged 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-
grams or tube information, the material
needed is certain to be found in one of
the volumes of the OFFICIAL RADIO
SERVICE MANUAL.

Contents of the 1934
Mannal in Brief

Diagrams and service notes, more complete
than ever before in any manual. Voltage read-
ings for practically all sets, as an aid in
checking tubes and wiring. All values of
1LF. transformers used in superheterodynes,
with the manufacturers’ own suggestions as
to correct balancing. A complete compilation
of radio tube data, covering both old and new
types. A complete list of American broa least
stations with their frequencies in kilocycles :
extremely useful in calibrating test oscillators
and receivers. Free auestion and answer serv-
ice. No theory: only service information in
uuickly accessible form. A handy, easily-con-
sulted master index making it easy to find
almost anything pertaining to service prob-
lems, instantly, This index includes all the
dingrams published in all the previous
GERNSBACK manuals, as well as the 1934
diagrams. A big convenience and time saver.

400 PAGES
Over 2,000 Illustrations
9 x 12 Inches
Flexible Looseleaf Leatherette Cover
ORDER § oerfhe o3 "M anuar. e s

TODAY predecessors, is a necessity in your
@ business. We strongly advise you to

order your coby today.
$ 3 50§

LIST

GERNSBACK PUBLICATIONS, INC.

99 Hudson St. New York, N. Y.

GERNSBACK PUBLICATIONS, Inc.

9% Hudson Street, New York, N. Y.

Enclo-ed find my remlittance of $3.50 for which sen
me. Postage Prepaid, One topy of the 1934 OFFI-
CIAL RADIO SERVICE MANVAL [senl remittanee
by check or money order: or rezister [etier if 11 eon-
tains cash, curreiey or unused U, N, Iostage stauns.]

Name S
Adlilress e— S——

City . State
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BUILD THIS NOVEL |-TUBE
ALL-WAVE SET

{Continued from page 405)

B are the filament terminals, G is the cathode
of the detector portion. Thiz has a suppressor-
grid eonnected to jt within the tube., C is the
plate of the detector, while D is the serven-grid
of the detector. E is the cathode of the rectifier
portion and F is the plate of the rectifier. The
cap of the tube (H) is connected to the control-
#rid of the detector. It is sugpgested that the

grid circuits be wired in first, then plates,
cathodes, bypass condensers, and filter con-
densers, and finally the filament circuit, A

flexible wire iy soldered to the antenna trimmer
for the aerial conncction, This set docs mot re-
gyuire @ ground conunection and in fact, none
should be used. If A.C. hum is noticeable. use
an additional dual 8 electrolytic condenser, con-
necting both sections in parallel so as to obtain
16 more microfarads at point (10).

List of Parts

One Hammarlund variable condenser,
mf., type MC-110-M, (3):

One Hammarlund antenna trimmer condenser.,
3 to 35 mmf., (1):

One Acrovox mica eondenser, .0001 mf.. type

00014

1460, (5):

One Acrovox mica condenser, .0005 mf., type
1460, (7);

One Aerovox cartridge condenser, .01 mf.,
type 484-N. (14):

One Aerovox double scction cardboard con-
tainar electrolytic condenser, 8 mf. per section,
type PB-2, (12. 13);

One Electrad potentiometer, 75,000 chms. type
RI-202-P, (6) with Sw., {16):

One power line cord, 350 ohms, (15) :

One set of five 4-prong plug-in coils, covering

10 to 550 meters, (2):

One I.LR.C. metallized resistor, 1 mer., 1,-W.,
1)

One LR.C. metallized resistor, 10,000 ohms,
1 W, (113

One twin jack, (9, 10) :

One seven-prong  (large)
(%)

One Hammarlund Isolantite socket, 4 prongs,
(2);

One 12A7 tube, (8):

One roll of Corwico braidite solid core hook-up
wire:

One metal box, 11% x 58 x 3% ins. high:

One screen-grid ¢lip; three knobs ;

One headphone.

Nute: Numbers in parentheses refer to cor-
responding numbers indicated on the diagram
and layout view (Figs. 1 and 2).

A SHORT-WAVE 2-TUBE
PORTABLE

{Continurd from page 410)

wafer-type socket

a comfortable carryingt handle. Ilts feature is
the use of special band-spread coils, which make
station finding a comparatively simple matter,
and also permit the use of the receiver as a com-
plete amateur station monitor.

Exactly half of the space inside the cabinet
is occupied by the receiver components proper
and tbe other half by the batterics,

The main tuning condenser Cl, of 140 mmf.
capacity. is controlled by a small vernier dial.
In the lower left-hand corner of the ¢nd of the
cabinet is the antenna trimmer condenser, C6:
in the lower right-hand corner the combined re-
reneration control and filament switch, R1-SW.
Retween the two lower knobs is a short single-
eircuit earphone jack, J. This is earefully insu-
lateu from the cabinet, as the latter forms the
grounded “A4" side of the circuit.

The band-spread coils, which are described in
an accompanying illustration, are of the double
winding type. The small winding at the bottom
of the form serves as the tickler, and is con-
nected in series with the plate circuit of the
detector tube, V1. The R.F. ehoke coil, L2,
of 2.2 mh. inductance, keeps the R.F. enermy
out of the primary of the audio transformer.

It will be observed that the main tunin® con-
denser C1 is connected acroes only a portion of
the entire grid or secondary winding. The tap
is about a quarter of the way up from the
grounded end. The variable condenser represent-
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ed in the diagram as C5 is a tiny trimmer type
condenser mounted directly in the end of the
coil form and connected across the entire grid
winding. This condenser is adjusted by means
of a screw sticking out of the end of the coil.
It acts as a fixed loading condenser, while eun-
denser C1, which is connected aeross only a por-
tion of the entire secondary inductance, has a
relatively slight tuning effeet, and therefore the
entire dial movement represents only a limited
frequency range; hence the “band-spread” action.
Of evurse, the particular section of any band to
be covered depends on the ceil used and the
settings of the individual C5 condensers.

Regeneration Control

Regencration is controlled by the 1 megohm
variable rexistor, R1, which is connected directly
in series with the “B+4" 2215 volt lead to the
audio transformer primary. This is bypassed
by a .5-mf. condenser which effectively eliminates
any tendency of the control to be noisy. The
regenerative action is smeoth and quiet, and
phone stations can be brought in just at the
eritical point of escillation.

The sceondary of the transformer is shunted
by a 1 megohm resistor, R4, merely for the pur-
pouse of eliminating fringe howl.

On the left side of the cabinet is a double
binding-post strip for aerial and ground connec-
tions. It has been found in actual practice that
maost any sort of an antenna will bring in sig-
nals. Fifteen feet of insulated flexible wire
draped over the roof of a ear worked very well
in some road tests and brought in programs
from numerous foreign short-wave stations. A
fire hydre=t and an iron railing have all been
used successfully as “ground” eonnections,

List of Parts

One Two-winding 5-prong band-spread coils as
deseribed below. L1

One 2.2 mh. R.F. chake coil, 1.2;

One 140 mmf. midget variable, C1:

One 00025 mf. mica grid condenser, C2:

One .0005 mf. mica bypass condenser, C3;

One .5-mf. paper bypass condenser, C4;

One trimmer condenser built into coils, C5:

One Two-plate 5 mmf. antenna trimmer, Ch;

One 1,000,000 ohm potentiometer, R1;

One 8§ ohm wire-wound resistor, R2:

One 10 merohm xrid leak, R3:

One 1 megohm grid leak., R4:

One single open cireuit phone jack with insu-
lating washers, J:

Two Type 30 tubes, V1. V2:

One 314-to-1 ratio uncased audio transformer,
768
One Steel cabinet as specified ;
One 41, volt "C"" battery, Bursess No. 2370:
One 45 volt "R” battery, Burgess No. h30R;
Three-inech  vernier dial for condensers C1,
knobs for R1 and 6. double binding-post strip,
J-prong sochet fur plug-in cuil L1, and incidental
hardware and mounting screws.

Coil Data Table

Wave Band Secondary Primary Trimmer
(meters) No. of Tap from No. of Capacity®
turns  bottom Turns. (mmf.)
19 414 1% 4% 80
25 41 1% 4% 180
31 1115 43 [ 180
49 1114 1% 6 180

*Fixwd variable condenser. Values shown are
maximum. All secondary coils are wound with
No. 24 bare wire spaced to a winding length of
1'4 ins. Ticklers are close wound with No. 28

or 30 S.C.C. wire.

The 2-tube portable in use.
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Send for YOUR COPY Today!

The new NATIONAL Company
Catalogue No. 240 1s ready. Many
new items are illustrated and des-
cribed, including the new HRO Ama-
teur Receiver, new TR 5-Meter
Transceiver, new Cathode Ray Oscil-
loscope, new Transmitting Conden-
cers, new P Precision Condenser
and  Micrometer Dial Unit, many
other new  components for  Short
Wave Receiver construction ; and the
latest catalogue information on the
well known NATIONAL SW.3,
FB-7A, FB-XA, PSK DPresclector,
and other S\W Receivers and Con-
verters; and Power Units, Dials,
Condensers, Transformers, Chokes,
etc, for high frequency work.

USE COUPON BELOW
NATIONAL CO.. Inc., RA

61 Sherman Street, Malden, Mass.

Gentlemen: Please send me your new &
catalo®ue No, 240. I enclose 6¢ to cover postage
[ and mailing.
Name ...
Address
| City
State
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A NEW DEAL

in getting acquainted with

SPEED

RADIO TUBES

ioneers In tube development .ince 1921

\We make thls get-acquainied. mouey-.aving oiter t
servicemen, dealers amd technlelans for a nerimd of
60 days mll), with the idea of giving ald cu-tmnel.
und new 1he same ophoriunity (o save money. We he
leve this announcenent 1o be of outstamdlng i -
lance . . . and worthy of lmmudln(e action.

SPEED RADIO CORPORATION 13 up-to-tle-ninure
in latest tube achiesements, Listed below are in
lludml many_popular 1¥pes of tubes for shop -way

ALl TUBEA ARE GL° \ll\\Tl"l'D FOR 8
I‘Ellllllb OF SIX MONTHS.

Here Is the Tube List:

Net Net
Type Price I'rice
[} $ .27 $ 63
210 1.13 73
41 ;:
',28 .30
.29 ig
.32 o}
.36 50
.36 68
.63 .60
63 43
68 .30
.50 .30
.50 72
39 .34
50 .30
.54 32
.50 S L0
54 13
.57

1f your jobber vannot W your nrder prowpiiy, it
dirert to us for hmmediate shidment.

No order for less than £ 00 oun he woeeptel, <e
A3 deposit, hslnme I VA I) Alr Iube grices shown

are net—and orders F.o 5, far UM Ty
A e R MORE S1k ORDEIED. ORDERS A RE
SHIPPED PREEAD.

SPEED RADIO CORP. i

2214 40th Averue Leag Istand City, New Yorx WL

Jobbers and Large Une;s-—wrilo for our special U
offer!

'l(?ll/‘.'

Movineg Corr

Microphone.

@ An imuroved type of nwving coll miciobh . now
availulile, 8t low cosl, 1o the Remeral Public Adidre...
Iiroasleast and Tulkles-Recording trade.  Thix luctrumeit
retulus all the deslrable churacteristlos of moving coll
nicrophones—iow Impedance, permittin. loie Trdn-mi.-
sion lines withont nol-e pick.up; freedom frein hl--. ete.;
performatce  unaffected by atwosplieric canditions, aml,
opetation while belng movel aroumd.

The new standard and deluxe madels, Moviug ¢oil Mi Fa-
thone offers the followlhg feature~: whic-angls nick-up,
whirh ellminates  grouping: rugged construstion; <tuall

dimenslons. making conceatment convenlent. and high-
quailty pick-up, with re.ponse flat t 3,000 cvile. and
slapinye & db, at 5,000 eyeles. without resotianie peaks.
Specifications:  fleld coll.” 2 to B volts: volie <oil, 20
nhmz. {The Deluxe mulel 15 equinped with su-ven.lon
e.)
Stnndard Model Moving Coll Micro- s 03
phone (without matching aute-transe
former), Net price. ... ...
Ftnnalarmer (o ioe with ah ety N piri
NRADIO EQUIPMENT CORP.
(‘enesee St., Bnﬂ'a‘l:o. N.
S. Rothenstel ompany, 1028 S,
o o D goras, Canty el i/
New York Office: Albu Radio Corn., 16 Hudson Street,
New York, N. Y.

When It's Needed in a Hurry!

Servicemen—Amateurs—Experimenters
Depend on
BURSTEIN-APPLEBEE CO.
Awmerica's Livest Radio Touse
in Amerlca’s Huandiest Ship-

ping Point,
1012-A McGee St.
De
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Kansas City, Mo,
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A '"HOW TO BUILD"
SERVICE MAN'S ALL-
WAVE OSCILLATOR

(Continued from page 416)

grid and, as far as R.F. is concerncd, these cle-
ments are at ground potential. This shields the
plate from the frequency-controlling elements of
the tube and effectively isolates the output.
Therefore, a variation of output load has very
little effect on the oscillator.

The tuning condenser used has a cabacity of
365 mmf. Any condenser such as is used in the
average receiver can be used. This condenser
must be insgulated from the chassis, as is shown
in the print. Nothing is returned to the chassis
vxcept bypass condensers. This has been done
to prevent short-circuits on the power line when
an A.C.-D.C. receiver is being tested.

The switch used i8 a 3-pole, 5-position as-
sembly. One pole is used as a shorting switch
10 short the preceding coils, that is, the lowere
frequencey coils. This is done to prevent the nat-
ural periad resonances of the unused coils from
falling in the other bands where they would
uffect the oscillator in use. The other two poles
switch both the control-grid and cathode of the
ascillator eircuit.

The coils are the hardest thing to build and
it is recommended that a set be purchased that
corresponds with the calibration shown in Fis,
1. However, belaw is listed the data for winding

| the coils.

coIL FREQ. TYPE OF SIZE
No. RANGE WINDING WIRE
1—0SC 26+7 me Selenoid 26
2—08C. 8.5.2.3me, Solenoid 26
3—0SC 2700-800ke. Solenoid 32
4—GSC. 900-300ke. Universal
—0SC. 360. 1 10ke. Universal
6—CHOKE Universal
coiL TURNS RM
No. TO TAP INS.
| 32 916
2 3 9 16
3 30 9 16
4 30 9 16
5 75 9 it
6 38

Coil Na. 1 is space-wound. (This spacing is
dane by winding two wires at the same time,
and when the one to be used is properly secured
the remaining wire is removed, leaving an accu-
rately-spaced coil.)  The remaining coils are
tight-wound.

The R.F, ovscillator section of the type 77 tube
is modulated at A.lY in a novel way—that is,
vin the screen-grid circuit, which is the anode
of the oscillatory cirruit. The audio frequency
oscillator uses a type 76 tube and a push-pull
audio transformer for the maodulation trans.
{former. Figure 3 shows the way the transformer
is assembled befare it iz ready for use. All the
“I'"" laminations arc removed leaving only the
“E’s"", and a block of wood is used to repluace
the “I” laminations that were removed so that
the old mounting bracket can be used.

The untapped side of the transformer is the
zrid coil and one half of the tapped gide iz uswl
in the plate circuit of the audio oscillator. The
unused half is used as a pick-up coil to intro-
duce the audio signal into the R.F. oscillator cir-
cuit. If when the generator is assembled the
audio oscillator does not function, reverse the
connectiuns of the grid coil to make the phase
relutionship correct.

The attenuator consists of a 100-ohm poten-
tiometer. This should preferably be tapnered to
25 ohms at 50°% of the rotation so that the seale
will not be too crowded at the low-signal end,
although a standard potentiometer may be used.

The chokes and condensers used in the line
prevent R.F. from feeding back into the line and
thus into the receiver on test. These are very
essential and the success of the instrument de-
pends on this filter system.

Figure 2 shows the chassis, shield, and the
other metal parts that must be drilled, with
dimensional data. These parts may he made of
steel, aluminum, or any other available metal.

After the signal generator is completed and
shields in place, reverse the grid coil of the
modulation transformer, if necessary. If the sig-
nal generatar works satisfactorily the problem
of ealibration is next. The simplest way, of
course, is to calibrate with a ealibrated all-wave
receiver. but if higher aceuraey is desired, the
best way would be to compare directly with
erystal-controlled stations whose frequencies are
known,

As is shown in Fig, 4, ranges 3 and 4 cover
the broadcast band. These bands ean be eali-
brated by eomparison with stations in these
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bands. The receiver that iz nu-ed to calibrate
the wenerator is set at sobie known frequency
and the generator is tuned until @ beat is found,
this beat being carried o zero. and the point
indicated on graph paper. If this procedure is
foliowed at several points on the band, a curve
¢an be drawn.

Range 5 way be calibrated by the harmonic
methid.  For instance, the receiver usel may be

¢t at some known frequency, say 600 ke,
When the encrator dial i moved it will be no-
tived that beats will be heard, Annlyzing these
beats (being carcful to avoid taking cornizance
of beats resulting throurh reaction with the
local oscillator in superheteroudyne sets) it will be
fiund that the following oveurs
108 ke, ity 6th Harmonic being
120 ke. its 5th Harmonie being
130 ke. its 4th Harmonic being
200 ke. its 3rd Harmonice being 600 ke,
300 ke. its 2nd Harmonic being 600 ke,

By repeating the above procedure and plotting
these points, a curve may be drawn. If a super-
hetervdyne reeciver is ased to calibrate the gen-
erator, care must be taken that the signals do
not beat with the intermediate frequency. This
will be easily determined by turning the dial of
the receiver every time n beat is found. If the
modulated signal still remains, althourh the heat
vanizhes, it will be known that the signal is at
the frequency of the intermediate Orequency of
the recciver, Therefore, these poipts will not
e used in the calibration.

Calibration of bands 1 and 2 will be rather
hard unless both care and time are taken. There
are numerous sources from which reliable signals
can be heard.  Station WWYV at 5,000 ke, is the
outstanding frequency standard for this country.
The amateurs have several in their own bands,
The various commerecial short-weve services are
largely crystal-controlled and sufliciently aecurate
for calibration, Even at the highest frequencies,
fixed frequency band services are nNow in use,
mostly on phone, Hence, with i@ reasonably stood
all-wave receiver, and care to have the right beat
from the ~ignal generator, it is fairly easy io
provide a suflicient number of points in each
Il 0 that reasonably accurate curves can be
drawn,

If the constructor of this sienal generator
follows the data given, expecially that of the
cails and the tuning conden-er, it will he pos.
~ible va mateh the calibration given in Mg, 4 as
thix calibration was made with parts of the sume
~pecifications.

600 ke,
600 ke.
600 ke.
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Fig. 4, above
Representative output-frequency graph.

Fig. C, below

i
Underside view of 3-tube oscillator.

Y.

HOW TO BUILD A NEW 5.
METER TRANSCEIVER

(Continued from page 406)

t935

to guide the assembly, but, in order to facilitute
the work, it is best that the following supph-
mentary explanations be observed.

The 006 mf. condenser is connected between
the R.F, choke aud the sround lug. The 250,-
000 and 10,000 ohm resistors connecting to the
“TransmiteReceive” switeh are supported away
from the switch by their pig-tails and mnst not
touch it. The other pig-tails are twisted toe
#ether and xolderwal, forming a vonneetion to
which n wire is soldered. The 00615 mf. mica
condenser is connected between the 2 jnner lups
of the 5 meter coil.  The remaining 250.000 ohm
resistor i8 connceted botween the terminal strip
and the 6 prang socket. It nmwst be supportial
Ly its pig-tails so that it does not touch the
1 lead transformer over whieh it straddles,

The inner winding of the 5 meter coil, shown

connected to the stund-off insulators, ix not to
be conneeted until after the transeeiver has heen
tosted,
Testing

Fluce the 11 and 37 tubes in their proper
sochets.  Connect the poxitive post of the 6 V.
storage battery to terminal 1 and the minus
post to terminal 2 of the terminal strip. Snap

on the “on-off” switech, The heaters of the
tubes slrould glow., Connect two 71, V. “C*
hatteries in series. Connect the plus post of

one to terminal 3, and the —3 V. post of the
other (Eiving —1075 V.) to terminal 6 of the
terminal strip,  Conncet three 45 V. "B hat-
teries in series.

Connect the minus clip to terminu! 4 and the
plus 135 V., elip to terminal 5 of the terminal
strip.  The battery wires may be of any con-
venient length or a bhattery cable may be used.
If greater power is desired, use four 45 V. "B
batteries in series to give 4180 V., ad conneet
the two 714 V, “C"” batteries to pive —137. V,
Plug a pair of headphones into the doulde tip
jnek  for phones and  turn the  Transmit-
Reecive” switch to the rivht (Reecive position),
If evirything ix in order the characteristic
hissing sound of super-repeneration will he heavd
in the phones, If the transceiver does not
super-regenerate,  disconneet  all the hatteries
amd recheck  the wiring completely. Plux a
stensitive  singlechutton microphone  into  the
double tip jack for nricrophone. (The micros
phone curvent is supplicd by the “A*" battery.)
Turn the “Transmit-Reecive’t switech to the
“Transmit"” position, With a <hort piece of
wire momentarily ground the upper pin of the
double tip juck for phones to the chu-xis.
Spcech should now be heard clearly in the head-

vhenes,  (Ordinarily, in  transmitting,  th
rhones  are  disconneeted by  the “Transmit-
Receive®”  switeh to avoid miecrophonie  feed-
back.)

If the transceiver has been found to test
properly, connect the inner winding of the §

meter coil to the 2 stand-off in-ulators on the
top of the cover with 6 in. lengths of wire,
Then elip the cover over the chassix, fastening
the two tewether with 3 self-tapping
each side,

crews o

Antenna

Beense of the harmonie effect,
broadea<t or short-wave antenna ay he used
for meter work with fair resulis. In thix
ense, the antenna is connected 1o either stand-off
insulator, while a rround conmrted to the
other, If a doublet antenna is used the lead-in
is connected to both stand-off insulators amd ne
pround s used,

an ordinary
b5

is

HHowever, for the most eflicient operation any
cone of tle varions types of 5 meter antennas
should be used. An efficient antenna i< obtained
by suspending an 8, 16, 32, 64 or 128 ft. length
of wire horizontally or vertically and as high
as puesihle (the hirher—the hetter the results)
and conneet a leadsin to it at a point 1/7 of
itsa length away from the eenter. The lead-in
must exiend at right anggles to the antenna for
a distanee egnal to at least 4 of the antenna’s
lenisth. The rest of the lead-in may then be of
any length and is eonneeted to one of the ~tand-
off insulaters. The other stand-off in-ulator may
he connected to ground or left unconnected ens
tirely.

For portable operation, the =implest antenna
is a 4 [t. length of ¢copper or aluminum wire,
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Working With One
Hand Tied Bechind?

How often have you spent hours, perhaps days,
trying to locate the cause of oscillation in a radio
receiver? You checked the screen bypass capaci-

! tor—tried to lower the screen potential—removed
the tuning capacitor and cleaned the wiping con-
tacts, installed pig tails, bonded the shielding, and

tried to re-align the tuning stages, but still the
radio oscillated and refused to operate satisfac-
torily.

Then, you probably packed up the receiver and
carried it to a jobber whose service department
may have repeated your "cut and try" methods in
an efort to locate the trouble. Finally, a pro-
cedure of substitution of parts was tried as a last
resort, and it was found that the frouble cleared

.up when one of the electrolytic filter capacitors
was replaced.

What was wrong with the original electrolytic
capacitor? You probably assumed that it had
"opened up" or lost some of its capacity, and
you reasoned that you could have saved yourself a
lot of lost time and trouble if you had been able
to check the electrolytic capacitor, but you did not
have facilities for measuring the capacity of elec-
trolytic capacitors.

In other words, you did not have a Supreme
Model 333 DeLuxe Analyzér which is the first and
only analyzer to offer facilities to measure elec-
irolytic, as well as paper capacitors, in six ranges
from 0,001 to 12.5 mids,

SUPREME 333 DELUXE
RADIO ANALYZER

Dealers Net Cash s
Wholesale Price

Supreme 333 Standard

Radio Analyzer $2 9-95

Under today's service conditions, if you are
working with an analyter that does not give you
this facility, you are slowing up your own skill,
shrinking your own income—it's like working with
one hand tied behind you. And when you pay as
much as $40.00 for an analyter, you are entitled
to a complete elactrolytic capacitor tester, as well
as a complete analyzer. The Model 333 Deluxe
Analyzer is the only way to get it.

Ask your jobber to show you this supremely fine
and complete, compact radio laboratory., Includes
such additional exclusive features as circuit for
compensating effects of temperaturé and other
variations of the full wave rectifier unit, free refer.
ence point system of analysis, Supreme's 5" fan-
shape, full-vision meter, Meanwhile, write for de-
tailed technical data and complete catalog on

Supreme instruments.
$ 3 9.95

SUPREME NEON-
$29.95

IZED TUBE TESTER
Portable Model

SUPREME INSTRUMENTS CORPORATION,

512 Supreme Bldg., Greenwood, Miss.

39.95

(85-P)
Upright Counter
Model (85.C) . ..

TUBE TESTER MODEL 35
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| rod or tubing, attached directly to one of the
stand-off insulators and extending vertically
above it. The other stand-off insulator may be
left unconnected, or may be connected to the
transceiver case or nearby metallic body (as a
counterpoise) ; or it may be connected to ground.
Experimentation alone will reveal which method
is the best.

Operation

With the batteries and antenna connected and
the “Transmit-Receive’” switch turned to the
““Receive” position, the hissing sound of super-
regeneration will be heard as the tuning knob
is turned. However this hiss will be moderated
or will entirely disappear whenever a signal is
tuned in.

The frequency for both transmitting and re-
ceiving is get by the tuning knob and dial scale
on the front of the transceiver. To minimize
hand capacity effects in tuning grasp the knob
at the extreme end. The frequency range
approximately 50-63 megacycles. permitting the
reception of special experimental stations, which
may be located outside of the amateur 5 meter
band.

Identification of the 5 meter band can be ob.
tained in localitics where there is some 5 meter
activity by contact with other amateurs who
have calibrated frequency meters, or receivers.
Otherwise a calibrated frequency meter, or wave-
meter, or lecher wire system must be used to
cheek the frequency of transmission, in order
to be certain of legal operation.

The battery current drain is greater when
transmitting than when receiving. For reasons
of economy, then, turn the “Transmit-Receive”
switch to the “Transmit” position only when
you are ready to talk, turning it to the neutral
or to the “Receive’” position, immediately after-
ward. In the neutral position the battery drain
is reduced, but the transceiver is completely
turned off only when the on-off switch is
snapped off.

The transmitting range, as with every sort of
5 meter equipment. is greatly dependent upon
its location. Over flat country or {rom elevations
overlooking the surroundings, distances of from
10 to 20 miles may be worked. From higher
elevations even greater distances are possible.
Because of the guasi-eptical nature of § meter
waves, the limiting range upon transmission and
reception appears to be the line-of-sight diss
tance as determined by the curvature of the
earth and intervening topographical obstacles.

List of Parts

The kit contains the following parts for build-
ing a 5 meter 6 V. battery operated radiophone
transmitter-receiver.

One I.C.A. 5 plate midget condenser, 15 mmf.:

One I.C.A. 5 meter 3 winding coil;

One L.C.A. transmit-receive switch:

One 1.C.A. R.F. choke;

Two I.C.A. double tip jacks;

One 1.C.A. § prong socket;

One I.C.A. 6 pronr socket;

Two resistors, 260,000 ohms,
end-yellow dot) ;

One resistor, 10,000 ohms, (brown body-black
end-orange dot) ;

One cartridge condenser, .006-mf.;

(red body-green

One mica condenser, .00015-mf., (orange-
brown-green dots) ;

One I1.C.A. output transformer. with 4
leads) ;

One 1.C.A. microphone-audio transformer,

{with 6 leads);
One I.C.A. on-off switch;
One 1.C.A. 100-0 dial scale;
One 1.C.A. pointer knob;
Two 1.C.A. stand-off insulators;

for all popular re-
ceivers.
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&

One 1.C.A. 6 terminal strip:

One I.C.A. drilled chassis and cover:

Two insulating bushings;

Six brass bushings;

Hook-up wire, hardware,

The following accessories will be required:

One Sylvania type 37 (or 76) tube:

One Sylvania type 41 tube:

One pair headphones;

| One Shure microphone,

ohms, high gain;
One storage battery, 6 V.:
Three *“B"™ batteries (or

45 V.;
Two “C’ batteries, T% V.;
Material for antenna (see paragraph

tenna™} ;

{ Stranded insulated wire (or 4 or 6 wire bat.
tery cable} for connecting batteries.

single button, 200

“ge

eliminator),

“An-
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READERS' DEPARTMENT

(Continued from page 415)

If the personnel of other broadeast stations
operating on wavelengths above or below our
*domestic’’ range of 200 to 550 meters care to
address letters of a similar nature to RaDIO-
CRAFT, we will be glad to print these letters
either in our READFRS DEPARTMENT, or Tug Lis-
TENING FPOST FOR ALL-WAVE DX-ERs.

A view of PSK-PRF-5 is reproduced by cour-
tesy of Mr. Braugio.

ALL STATIONS ARE "DX" ONES TO
THIS SASKATCHEWAN-IAN

Enrtor, Rap1o-CRAFT:

1 am a reader from the rural sections of Can-
ada.

If 1 may offer my comments, would say that
1 would like to see more articles concerning bat-
tery or ruraltype sets, and would it not be
possible to devote a page or two solely for the
benefit of beginners who, as you know, constitute
the future market for radio equipment, maga-
zines, ete.?

In this part of the country we have no power
lines and no doubt you have many such readers.
I may say that in this country practically every
one has a wind-driven generator with which we
keep our “A'" batteries charged and they work
fine.

If you think it would be of sufficient interest,
can you publish the constructional details of an
“A" battery eliminator which would deliver
around 175 V. from a 6 V. “A’ supply (with-
out too much drain from the “A”) 7

There are a number of these on the market
now for auto-radio use and if we could get the
details of once suitable for use with the stand-
ard battery set, it would he just the thing for
we rural readers in out-of-the-way corners.

FrepERICK Box,
Courval P.O,,
Saskatchewan, Can.

These comments by Mr. Rox represent the ex-
pressions of a great number of readers of Ranto-
CrAFT. and for that reason we continually pre-
gent in our magazine much that is of an ele-
mentary nature. (See the crystal set. and 1
and 2 tube receiver articles by Mr. F. R. Harris,
in past issues.) We hope that our more tech-
nically advanced readers will forchear to ecom-
ment too harshly concerning some of our pages
which seem to be *too elementary’ (as some
of our readers have put it).

The schematic circuit. and a deseription of the
use of a “tube-tyne” “R’ unit operating from a
6 V. “A” battery are contained in the article.
“Ruild This Al-Wave Set,” in the November,
1934, issue of Rapo-Crarr (a correetion con-
cerning this "B" circuit appears in the INFORMA-
TIoN BUREAU of the current. January number) :
A “how-to-make” article concerning a “R* unit
is the one entitled, “A ‘B' Supply for Farm or
Autn Sets.” on page 280 of the same issuc.
The December numher contains, on page 344. the
artiele, “How to Build a Tubeless 'B* Supply.”
Units of the rotary type {such as the mofor-
generator) also are recommended.

Regarding “beginners”™ material. we are re-
luctant to print very much in the nature of
elementary articles concerning radio theory, in-
asmuch as the shelves of the thousands of pub-
lic librarics throughout the country are heavily
“bowed down™ with books that go into the sub-
ject of clementary theory from every conceiv-
able angle: also, most of our readers are prac-
tieal radio men—not only professionals, who
make their living in the various fields of radin,
but, as well, experimenters and amateurs—who,
by reason of expensive self-tuition in the School
of Hard Knocks or the more gentle education one
derives from a resident—or correspondence-school
course, have mastered the essential fundamentals
of radio.

Instead, we believe, and we are sure that most
of our readers will agree with us, that a pawe
devoted to something new, something different,
something original, THAT CANNOT BE
FOUNTD IN BOOKS, is to be preferred to ma-
terial that, at best. can only be considered as a
“re-hash” of text-book material.

Are we wrong; are we right—what say, O.Ms.
end Y.Ls.?
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ANALYZER UNIT to the meter of

the following features :—(1
rate chassis-ground wire with jnsulated lamp.
cluding chassis or ground.

and prods.

for Current Testing.
compattment.

New, Better, Lower-Priced

ANALYZER UNIT

JUST connect the new "DEPENDABLE” Model 501
rour obsolete
analyzer—or_hetter still, 10 the new "DEPENDABLE"
403-A MULTITESTER, and you will have a modetn
and efficient analyzer without expensive investment.
Model 501 is the only An:ll;rzer Unit combining all of
Equipped with 6 ft. 10-
wire analyzer cable, 5 "'Sure Pull Qut’" adapters, sepa-
(2) Free
Reference Point testing between any fun elements, in-
{3) Instantaneous selector
switches—no  reference charts—no fussing  with
(4) Current measurements through auto-

Open face, with tool and adapter

"DEPENDABLE"

jacks

matic series jacks. (5) WIill not become obsolete.
(6) R.M.A. standard numbering at socket and circuit
terminals. COMPLETE, ready
Compact, light, handsome. Iucludes Adapters, Leads 1o operate, $10,9

net. KT, $9.25.

MULTITESTER

403 Multitester—and it

: deserved praise.
!lﬁ"l"'”,‘i"" Model 403-A

"DEPENDABLE"”

LYZER UNIT described above.

2,000 ohms per volt.

D’ARSONVAL type moving coil meter.
0-500 microammeter.

bacteries.
Write Dent. RC-f for FREE Data Sheets

Complete,

48 West Broadway,

New, Better, Lower-Priced c

SERVICE men and dealers highly praised the Model

But the new
MULTI-
[ESTER insutes cren greater satisfaction at less cost.
Embodying every fcature of the former model, No.
403-A is more compact, having been designed as a
companion instrument to the new Model 501 ANA-

Accuracy within 2 percent in

0-2,000,000 ochmmeter; 4-range 0-5-50-250-750 volimeter;
with self-contained

RADIO CITY PRODUCTS CO.
New York City

._f, —

COMPLETE, ready
operate, 5

net. KIT, $10.65.

3-range

"DEPENDABLE"

YOUR LAST
OPPORTUNITY®

The 1935 OFFICIAL RADIO SERVICE MAN-
UAL will be off press shortly.
make certain that you get your copy at a
special saving, be sure to read the announce-
ment which appears on page 390 of this issue.

In order to

" M_ %ﬁ "

POWER TRANSFORMERS!

(Patents Allowed)

STOCK OF ONLY FIVE (5) POWER TRANSFORM-
ERS provides 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.

Geact duplicates excrricany

five models “Multi-Tap’” Universal

The

which may be used singly or in combinations.

by the original power units. Easily installed.

Universally adaptable suvsicany

mounting slots in the several sides of the frame.

tions to avoid redrilling and defacing the mounting pancl.
having Underwriters Lab. approval.

IMPORTANT. Fully shiclded for radios
owners fire insurance policy. Ng extra
unused leads to become shorted.

“Multi- I

forthe Askingy 7.:. |

ﬂg , CGuide, |

¢ listing

2114 models of radios which you can im- I

mediately service with one of only five |

{5) “Multi-Tap” Power Tran~formers. I
General Transformer Corporation | Address

504 8. Throop St., Chicage, L. t City

wide range of
adaptability of only
Power Transform-
ers is made possible through various taps in these units
. The required current values can be deliv-
ered to each of the several leads in the set with any combination of tubes, as accurately as

The extremely wide range of adaptability
made possible with the scientifically calculated staggered

General Transformer Corporation,
504 S. Throop St., Chicago, Il

Send me without charge a copy of “Multi-Tap”
Guide with name of neare<t di-tvibutor.

Name ...

physically is
This is very essential in many installa-

Protects set

MAIL THIS TCDAY

State . .

Piease Say Thot You Sow It in RADIO-CRAFT
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Mr, F. H. Rietzke, President
of CREI and originator of the ¢
first thorough course in Prac-
tical Radio Engineering.

Are You Doing the Work That
ANY Service Man Can Do?

Every year thousands of nien join the
crowded service field . . . yet, every
vear only « feiw of those equip them-
selves to handle bigger, better and
more service work., Radio is setting a
fast pace, new developments call for
increased knowledge, and more Serv-
ice “Engineers” rather than Mechanics.

CREI Training Is Available
To Every Service Man . . .

We actually know that there are many
ambitious Service Men who would wel-
come any opportunity to improve
themselves by studying to meet the
ever-increasing needs of the present-
day Radio man. The complete train-
ing that our courses offer is availuble

to everyone at specially arranged
terms. Write today for complete
details.

N¢ ft1=Page Catalog
Mailed on Request
CAPITOL RADIO
ENGINEERING INSTITUTE

14th and Park Road, Wnsmnglon, 0. C.
Dept. RC-1

POWERTONE

Portable
Oscillator

Grarantiat
AYRS I HTES
1
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on llle upper or serondary ~oale the |,D|mI| it
diare frequetu jes are ¢l nirkel: 17 ;
amnd L KoA' with 1175 ]T'- 172.5 -|mue-l
Mounted Moo neat  leathelette cuase,

leather Dandle and removable rover $6.75

A.C. MODEL
Model 66 usex one 56 tuhe
Complete
ube

BATTERY MODEL
Model 66-B uses 1 230 1ype tube.
SEND for FREE Catalog
TRY-MO RADIO CO,, INC.
85-C Cortlandt St., New York Ciey
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NEW DESIGN IN ALL-
WAVE ANTENNAS

(Conlinued from page 4131

tems belweenn the antenna and the newly
developed receiver impedunee-matehing trans-
former which i3 connected directly between
the lower end of the transmission line and
the antenna and ground posts of the receiver
itself.

The impednnce of the transmission line is
approximutely 70 vhims and the input imped-
anve of the recetver transformer embloved as
shown in Fig, 1D, is alse approximately 70
ohms. The output impedance of thiz trans-
former may he seleeted by means of simple
telephione tip-jacks to match receivers with
either high or low inbut impedance, A third
connection is provided on this transformer
which enahles the entire antenna plus the
lead-in, to he utilized us a regular T-type
antenni, in arcas where naize occurs on one
band aml not on the others, This new trans-
former which is very simple to use incorpo-
rates some of the most advaneced radio enwi-
neering and provides, for the firat time, a
means of coupling a transmission line to the
ordinary type of receiver without reauiring
any changes in the receiver itself and withont
noticeable loss in either the broadeast or the
short-wave bands. i fact there is an actual
wain in the broadcast band,

Improving All Doublets

The new type of all-wave antenna system
employing a doublet for the horizontal por-
tion of the antenna may be made to operate
sutisfactorily over all the exixting wave-bands
as a result of some important developments
in impedance-matching transformers combined
with accurate fixed condensers.  The fundas
mental system emplayed in this intricate net-
wark is shown in Fig. 1 and the theory of
the operation of this comblicated looking
systern is not very difficult to understand. It
iz common radio engineering knowledie that
fixed condensers have a lower imbedunce at
high frequencies than they do at low frequen-
cies.  Thercfure, when the receiver iz tuned
to the high frequiencies, that is, any of the
short-wive bands, the impedance of couden-
sers Cl aml €2 shown in Fig. 1A offers the
puth of teast resistance to the incoming rudio
waves which pass directly through the cune
densers to the low-impediance transmission-
line. From this line it zoes into the receiver
impedance-matching tronsformer and then, by

one of three distinet methods, directly to the |

receiver,

It is also well understood in radio eugineer-
ing eircles that a doublet antenna cut to a
size which is most efficient on the short-wave
band will not function satisfactorily when
used in the broadeast band.  ¥For this reason
the transformers shown at either side of the
(in Fig. 1A) are utilized to carry
the broadeast signal into the transmission line
at a considerable gain over the signnl which
would be possible without these transformers.
In this case the impedance of the transfurmer
is very much lower than the impedance of the
fixed condenser amd the incoming broadeast
signul passes throurh the trunsformer in
preferance to the condenser.

NOTE:—It should be borne in mind thnt
in each half of this antenna impedance-
matching device we have a tuned circuit eom-
Lrising the inductance LI and condenxer C1
in one caze, and L1 and C2 in the other cuse.
Hoth these cireuits have infinite impedance at
the frequency to which they are tuned and
therefore this baint of resonant frequency
must be located in some nortion of the fre-
quency spectrum which is not used for either
the short-wave or the rewular broadcast bands.

Special Adaptations

Where any type of doublet is used, includ-
ing double-dvublet arrangements, the system
shown in Fig. 1D improves performance, The
fundamental cirenit is shown in Figs. 1A and
1B. lloth the units shown are coupled tue
gether by means of the necessary length of
special cable, in the wmanner shown
1D. One distinctive feature of this arrange-
ntent is that the length of this cable is not
important. It can be any length from a few
feet to several hundred feet.

Please Suy Thet You See It in Rap10-CRAFT

in Fig. |

1935

JANUARY,

for

1 O Hours

of Reading Pleasure

Many Stirring Stories

ofFuture Sciencein Current Issue

WONDER STORIES brings to lts readers vivid, theill-
ing, and absorbing tales of adventure on alien planer<
—storles  of blulogicsl monstrsities, time-travel, the
future clvillzations of mmun, and other educational
seience-fietlon thenws.

Coutents for Tanuary: T”F HIDDEN 10[.0\\' hy Ofrid
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et Weisit UN T NE -y Im\II 1. Keller,

M., THEE Tl Varivk Nevin- 111

MASTER aF CTIE NF by Estmomd llalullton

CORMIC JOKE by Ledie ¥0 Stone,  and To

|)|'~1\ I Eamdo Bimlet  Blus eveeal Interealing «lﬂnn
amt shott ileris, The s

oive of the INTERN ATIONAT,

.\l TENCE PICTION LEAGE L

SPECIAL OFFER (in U.S.A. only)—DOne year for $2.00.
Send theek of money order.

WONDER STORIES. 99-R Hudson St., New York. N. Y.

I THERE'S GOOD READING IN I
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ADVENTURES
Magazine
miss the COMPLETE NOVE]
the FFBRUARY ISSUE
LEONARD H. NASON'S
“THE WAR GANG”

A stoty by an author known all over the
world  for his  exciting and  authentic
stories of the War

ALSO SHORT STORHS BY CAPTAIN
DINGLF, FRANCIS ROTCH, AND
PETER HUNTLEY MacARTHUR
Look for
HIGH-SEAS ADVENTURES

now on all newsstands

15c a Copy
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The manner in which the duplex ¢oupling
device, shown in Fig. 1A, operates has heen
described. Fig. 1B, represents one of the
reeeiver impedance-matehing  devices of an
early type in which a multi-peint rotary awitch
wax employed, This has been replaced by the
improved type of unit shown in Fig. 1C. The
use of pins and pin jucks assiures perfect
contaet and prevents moisture petting inside
the unit, through the switch opening.

It is important to keep the leads from the

receiver transforner as  short as  possible.
T'he red amnid black wire, supplied with the
transformer are of the correct length and

they ~hunld not be lengthened. This is par-
ticularly true of the black wire.  Inereasing
the lencth of the black wire will tend to
throw the entire system out of balance, re-
sulting in a reduction in its noise-reducing
properties,

On receivers equipped with wires in place
of hinding posts, conneet to those wires: the
antenna wire, coming from the receiver should
be cut very short,

For the hest resnlts, on all Lands, it is
euggested that the nser try the varinus con-
nectivns and keep a record of those which
prove most swmitable.  In the vast majority of
fustunces the best resnlts will he had from
in~erting the tip of the hlack wire in A3 and
the tip of the red wire in either Al or A2
and leaving them there,

The difference between the doublet system
(Fix, 1D, and that shown in Fig 2 (com-
munly referred to as a Tzep” or zeppelin-type
antenna, in radio parlance) is thuat the lead-in
wire is taken from one end instend of from
the center, ux in the ense of the doublet or
doublet-doublet.

This tyvpe of sy¥stem may be made to have
the =ame  noize-redneingeg progerties as the
regular doublet system by the proper applica-
tion of the transmission line and  recciver
impedance-matching transformer,

The detnils for connecting the transmissjon
line tu the autebna are shown in Fig, 31,
The connectioms at the lower end of the trans-
mission line are identical to those shown in
the lower-half of Fig., 1D.

Best results are secured when the horizantal
portion of the acrisl is in a straipht line.
However, where space ix limited, this portion
may be zir-zagred withont foss, In
making such an instatlntion, no scetion of the
horizemtal portion shonld be nearer than 90
pereent ta any other section, ax showa in Fie,
2. The length of any individual leg is unim-
portant and may be any dimension which con-

®
DUAL-RANGE SUPERHET

(Continued from page 412)

serions

R.I°. and oscillator eeils, and a three-scetion,
double-throw awitch, The various circuits, made
and broken as this switch is thrown, are indi-
ented in the schematie circuit diagram,

Heferring to the antenna transformer in this
diagram, T1 is the broadeast transformer and
T2 the short-wave transformer. The two pri
maries are connected in series.  With the switch
in the short-wave position, the short-wave sec-
ondary is connected to the grid circuit of the 6D6
R.I', amplifier tube and the broadeast secondary
is slhort-circuited. When
Lroadeast position, the short-wave secondary cir-
enyit is opened up and the broadeast seeondary
ix connected to the grid cirenit of this tube, The
secondary being used, is tuned hy the R.F. seec-
tion of the 3 gang condenser. A separate vari-
uble trimmer condenser C2 ix used for the short-
wave secondary.

The output of the 6D6 R.FF. amplifier is fud
into a second 6D6 which functions as the first-
detector. A type TH tube is employed in a sep-
arate oscilintor cirenit. A third 8D6 tube is used
a< an LP. amplifier.  This stage feeds into a
GRT combined sccond-detector and  first ALl
stage. The second AF. (power) stare uses a
type 42 tuhe.

The A.V.C, voltage is applied throuprh isolat-
ingz resistors to the control-grid ciredits of the
R.F, and LF. tubes. The audio voltage developed
ueross volume eontrol resistor R10 is applied
throurh the movable arm to the control-grid
of the 6B7 tuhe.

JANUARY,
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- ALANRADIO CORP.
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Employs six tubes. Dual Reaction cirenit using 3—3n's; 1—560 1—2A5: 1—=80
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RCA makes
aerial bistory!

“Provides a new source

Jof profit for the wide-
awake service man'' —says A. H. Prow. Pres.
Phila. Radio Service] Men’s Association.

VERY home with an all wave set isan

immediate prospect...so get busy!
Tell your customers how this remarkable
new antenna brings up weak signals,
cuts down man-made interference, gives
more umform response because of
special “double doublet” feature. Kir
of essential parts retails for $6.00.
Your installation charge extra.

Special “Dealer Demonstration” An-
tenna Kit, Net Price $9.85, makes
possible convincing demonstrations in
your store, Connects to four receivers.

Have youseentheremarkablenew RCA

FullRange Test Oscillator? 20 to 25,000

C. Direct Reading Dial, weighs §
pounds with batteries. Only $29.50
Write RCA Parts Division, Camden, N, J.
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FREE

AN ECONOMICAL P.A.
AMPLIFIER

{Continued from page 412)
tem is a function of its power, Experience has
shown that about 20 watts of audio power de-
livered to a reasonably efficient speaker system
18 usually adequnte to meet most outdoor and
indoor applications.

Frequency Response: Inasmuch as the equip-
ment associated with the amplifier iz the limit-
ing factor in f{regquency response, little need be
said of the amplifier in this regard.

Versatility: The amplifier design should he

such that it is suitable for permunent installa- |

tion, sourn truck requirements and temporary

set-ups.
Etticiency: This is important for twe reasons.
TFirst. in sound truck instaliation where A.C.

power subply is derived from an auxiliary such
as a small gasoline engine or a fan belt driven
generator.  Second, to keep down operating
¢osts in permanent installations.

Reliability:
sized as anyene familiar with the operation of
a P.A. system which is to show a profit well
knows. Breakdowns aure costly incidents, when
considered in the light of rental loss and serv-
icing.

The Amplifier and Power Supply:
Electrical

Referring to Fizg. 1, the input is designed to
accommodate a 200-chm line, a 500-ohm line or
a double-button carbon microphone. The input
transformer feeds from either of these into the
grid of a type 57 tube. The output of this tube
which is operated as a pentode, is impedance
coubled into the succecding tube, also a type
57. The coupling choke has been designed to
hossess a very high inductancy with relatively
low distributed capacity. This is necessary to

| extend the frequency response at both the low

and high frequency ends of the spectrum. The
second tube is a type 57 which has its screen
and suppressor grils connected to the plate
and thus operates as a triode, Under these
conditions the tube hias an amplification factor
of 21, plate impedance of 10,600 ohms, a mu-
tual conductance of 2,000 microhms and a
power output sufficient to drive the power
stage. The output of this tube is coupled to
the power stage input through the medium of
a push-pull input transformer. A push-pull
plate to voice coil output transformer trans-
fers the energy from the power stage to
speakers.

Both these transformers have been designed
for class AB operation.
able fromi the secondary of the output trans-
former are 8 and 4 ohms. This permits of sev-
eral speaker combinations, Bias for the first
and second stages is obtained by means of bias
resistors from cathode to “B” minus. Ample

bypassing is provided to minimize desxeneration !

and extend the low-frequency range of which
the transformers are capable. The screen-grid
and plate supplies of the second stage are each
passed through ijts individual resistance.capacity
filter to provide stability and eliminate common-
source coupling. Inasmuch as class AB oper-
ation is a comparatively recent development, a
word as to its mode of gpervation 13 in order.
The tubes are slightly overbiased so that with
low signal levels they operate as class A. At
high signal. levels grid current flows alternately
in each tube on the positive half of the cycle
when the grid signal veltayge exceeds the nega-
tive bias voltage. The magnitude of the grid
current is considerably less than if the tubes
were operated class B. Hence the intermediate
condition—*"'class AB."” The flow of grid cur-

Underside view of power supply.
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rent increases the useful linear portion of the
tube characteristic and greatly increaves the
power output. Naturnlly the transformers as-
sociated with such an arrangement must he
correctly designed for the purpose.

It is well to point out here two things of
importance. First: the tubes utilized in the
power stage are the 45 type which are inexpen-
sive and economical in a class AB system.  See-
ond: Successful operation of u cluss AB ampli-
fier requires a low-voltage regulation in both the
plate and grid bias supplies, Regulation in the
plate supply has been brought to a neglivible
minimum by corrcet design and great care in
manufacture of the transformers and chokes.
Use of the mercury vapor rectifier tube mini.
mizes regulation from this source. There re.
mains only the one offender—the bias resistor
from filament center-tap to "B’ minus. This
has heen eliminated and a bias power supply
substituted in its place. It is important that the
bias voltage on the power stage grids remain
constant. The bias supply accomplishes this.

Inasmuch as the transformers and chokes in
both the amplifier and power supply are the
very heart of an amplifying system, not enouxh
cmphasis can be placed upon the importance of
correct design and care exercized in munufac-
ture. The units utilized in this amplifier and
power supply possess both of these necessary

qualifications. Conservative ratings, high-grade |

materials, liberal use of insulating material,
high safety factor and xreat care in assemhly
make for a uniform, dependable, efficient, qual.
ity product of long life. All coils in these units
are impregnated and baked under a vacuum;: a
specinl process which makes them impervious to
muisture and greatly minimizes the possibility of
breakdown.

As shown in Fig. 2, the high-voltage power
supply is comprised of a power transformer, a
type 83 mercury vapor rectifier tube und a1 dou-
ble.section filter. Choke input is utilized for
the excellent voltage regulation it provides. A
Lleeder resistor is shunted across the filter out-
put to maintain the proper voltage, whether
the amplifier is turned ‘on’ or not., This is a
measure of preeaution to proteet the electro-
Iytie filter condensers which might be sub.
jected to the peak voltage if no load were
present.

The bias voltage power supply consists of a
transformer designed for this purpose, a type
82 tube as a half-wave rectifier and a single
choke with two filter condensers (condenser in.
put) as filter. A suitable bleeder resistor is
connected across the output of the filter. The
rectified grid currents of the power stage arve a
very small percentage of the bleeder current so
that there is practically no change in bias
voltage with full power output. ‘The result is a
“fixed bias™ which is so essential. The filament
of the rectifier tube is excited by a winding on
the *B’" power transformer.

An idea of the efficiency can readily be gained
when it is realized that the total power con-
sumed is less than 100 watts, at full power out-
put,

In cases where it is desirable to mix more
than one channel into the amplifier a mixer ar.
rangement can be used. Refereuce to the wir-
ing diagram, Fig. 2A, will show how this can be
accomplished,

Mechanical

While economy has been a guiding factor in
the electrical design it is evident that this has
not been neglected in the mechanical desizn.

The amplifier and power supply are each con-
tained in their own sheet steel boxes, Thickness
of the box materinl was determined with regard
to strength and weight. Louvres on thrce sides
provide adequate ventilation. The control equip-
ment such as volume control for the amplifier

Underside view of amplifier
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(ln Canada 187 Duchess St.,
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and “‘on-off"" power su.ltch for the power supply
is mounted on the front panels of the respective
units. These pancls are fastened to the boxes
hy means of tupped flunkes which are an inte-
gral part of the box. Two miniature handles
known as “Footman's Loops™ are fastened one
te each end of cach hox. By the simple expe-
dient of fastening either a leather or wovens
cloth belt to these loups the units can be casily
moved about by merely slinging over the shoul-
der in portable work. The component parts of
both units are mounted on their respective wood
baseboards. This involves a minimum of assem-
bly labor and facilitates remaoval of either unit
from the box as a complete assembly whenever
occasion might arise.

Mounting of the bleeder resistors in the power
supply is simple but very effective. The mount-
ing serews pass throuxh holes in the resistor
lugs and down through npillars to the wood
base board. Thus the resistor is free from
contact with the board and mounted quite rig-
idly.

The photographs of the two wunits show the
plan layout of the amplifier and location of the
compolient parts. It is recommended that this
arrankement be followed closely as possible.

Attention is called to the manner in which the
input, output, and power transfer are provided
for., This ix accomplished by mcans of a plug
receptacle arrangement which has proved itself
most satisfactory. The plugs have rubber caps
which extend along the cable and relieve stress
from the connection when the cables are moved
about.

The thought given to safety is readily appar-
ent in the method used for bringing the power
line to the power supply unit. A recessed flush
motor plug receptable is located on the box.
The power cord is connected to a body con-
nector which fits into the recessecd receptacle.
In the event that the power cord should be
alive when the body connector is removed from
the receptacle, there are no exposed blades,
thus eliminating the possibility of a short.
circuit or shock.

Conclusion

It is believed the system described will fulfill
a long-felt need in the public address field anid
its existence is more than justified by the de-
mand for an economical, eflicient, reliable ampli-
fier, with relatively high power output.

Operating Data

PraTE PLATE 8.-G. C.G
TyPE Vours Ma. VoLTs VoLru
V1 (57) 250 V. 2 ma, 100 V., -3 V.
V2 (57) 250 V. 7 ma. 250 V, -8V,
V3 (45 300 V. 36 ma. Corrmaro —60 V.
Vi 43 300 V. 36 ma. —60 V,
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The above values are based upon no signal
through the amplifier. !

Notes on Construction and Wiring

(1) Keep all grid and plate leads separated as
much as possible.

(2) Keep grid and plate leads from close
proximity to wires carrying alternating cur-
rent (in this case, filament wires).

(3) Filament wires should be twisted up ta
the socket terminals to keep radiated fields to a
minimum.

{4) To eliminate possibility of undesired,
spurious coupling bring all wires which return
to ground, to a SINGLE COMMON GROUND
POINT.

(5) Wire the power suapply and input-output
receptacles to their proper plice: before placing
the units in their respective boxes. This will
provide for a finished job and eliminate unnce-
essary lengths of wire when the units are
placed in the boxes and the recepiacles screwed
inlo place.

(6) Under certain conditions depending upon
the desrce of coupnling outside the amplifier box

| between input and output, it may be found ad- |

|

visuble to ground one side of the low imped-

ance output and the wrimary center-tap of the

input transformer. |
(7} Connect all transformer cores to ground. |

List of Parts

TRANSFORMERS AND ClIOKES {
One Kenyon type KMG input transformer; |
One Kenyon type KAC high-impedance plate

choke; ’
One Kenyon type KR-45 driver transformer;
One Kenyon tybe KR-462 output transformer: |
One Kenyon type KR-1 power transformer;
One Kenyon type K-t5C Dbias transformer;

One Kenyon type KC-90 filter choke:
One Kenyon tybe KC-350 filter choke: 1
One Kenyon type KC-200 filter choke.

ACCESSORIES
One Kenyon
One Kenyon
One Kenyon

amplifier baseboard;
power supply baseboard;
amplifier panel;

One Kenyon amplifier container;
One Kenyon power supply panel;
One Kenyon power supply container:
Two 6-prong bakelite tube sockets;
Tour 4-prong bnkelite tube sockets:

One Cornell-Dubilier or Aerovox dual con-
denser, 8-8 mf.. 450 V. |

One Corncll-Dubilier or  Ae¢rovox dua)  filter
cendenser, %-8 mf.;

Two Corncll-Dubilier «r Acrovox filter con-
den=ers, 25 mf., 35 V.:

Twa Corncll-Dubilier or Acrovox filter con-
densers, 1 mf., 400 V.;

One Cornell-Dubilier or Acrovox  condenser
gSemf., 400 V.

One Cornell-Dubilier or Aerovix condenszer

1-mf., 400 V,;
Two metal clamps for 25 mf. condensers;
One metnl clanip for dual -8 mf. condenser;
Five plate filter nnd 'C™" bins resistors;
One Electrad bleeder resi~tor., 40 W.:
(ne Eleetrad bleeder re-istor, 5 W
One tube shield, base and ¢
One Electrad volume control;
Two sereen-grid caps;
One knob for volume contvol;
One face-plate for volume control ;
‘I'wo T-contact power transfer plugs with rub-
her caps:
Two 3-contact power tramsfer plugs with rub-
her caps g
Two T-contact power tran-fer receptacles;
‘Two 3-contact power transfer receptacles
Two T-contact power transfer receptacles;
Two 3-contact power transfer recentacles;
One recessed flush moter pluir receptacle;
One body connector with armored cord grip;
(One torgle switch with “on-off” plate:
One ecoil wire for wiring ;
One coil power trunsfer cable;
One roll solder;
Four handles:
One package of miscellaneous hardware,

o
RADIO-CRAFT INDEX

By Subjects, Issues and Authors, the July
1929 to June 1932 issues of RADIO-CRAFT are
indexed and ¢ross-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 xave you time and money!
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A Complete Book - Length Novel
SKULL ISLAND

By C. M. BENNETT
A Story of Blood and Thunder on the Main
Also

TREACHERY OF MOW GHEE

Thrilling Story of Chine-e Sea-Randits
By ELTON STERRETT

And

SUBMARINE HOLD-UP
By LEROY LAKE

A Story of Sea-Gangsters Whao ‘Threaten
a Transatlantic Liner

A apecially drawn series of
Exploits of Modern Pirates

A regular reader’s department.
“Joliy Roger's Log,” in which
your Queations are answered,

RBuy your copy of January
Pirate Stories now from any
newsstand

_1 50_ The Copy

The ‘Little Red’

In this one-room cottage at Saranac Lake,
N. Y., called *Little Red,’’ the modern treat.
ment of tuberculosis began in 1885 because
Dr. E. L. Trudeau discovered the value of rest
in curing tuberculosis » » Progress has been
made in the fight against tuberculosis, but it
still kills more persons between 15 and 45
than any other discase » » Help conguer it
by using Christmas Seals on your holiday
letters and packages.

The Nationa!l, State and Local Tuberculosis
Associations of the United States

BUY CHRISTMAS SEALS
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Men as Fathers— Should | Be Cystoscoped ?=—Sexual Life
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In Man and Animals—Extraordinary You.

Sex Hablts—Questions and Answers, cauioy sialis

“Article Mustrated.

SEXOLOGY, 95R Hudion St, NEW YORK. N. Y,
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A. C. GENERATOR

10 PRACTICAL AND LOW-.COST CHANGES
converting Dodge 12-V_, Ford T, A.. Chevrolet
Deleo 8-V. generators into 100-30) watt capacity
A.C. generators, ur into 32-110 V., D.C. inutor or
wenerator. Dodge iz 500-W. self-exeiter. All in
one book illustrated with ecoinplete simplified in-
structions and drawings for only $1, Autepower,
410 S. Hayne Asve.. Chicigo.

ELECTRICAL SUPPLIES

INSULATION, WIRE. VARNISHES, SUP-
PLIES, etc. Send 8¢ stamp for bulletin. Auto-
power, 410 Hoyne Ave., Chicago.

PATENT ATTORNEYS

PATENTS--REASONARLE TERMS. ROOK and
adviec free. L. F. Randelph, Dept. 562, Wush-
ingtun. D.C.

PATENT INVENTIONS IS MY SPECIALTY
through 2% wyear.: Sterling Buek, Registered
Patent Attorney 780, 629 F, Washington, D. C.
(Free Buauklet-R)Y.

RADIO

NEW TUBELESs 1850 MILE RADIO. OI'KER.
ates Speaker. Nlueprint 17 Others. 25e¢ Cuin.
Setbuiliders List Free. Modern Radiolabs, 151-18
Liberty, San Franevi-co.

RADID INSTRUCTION

RADIO ENGINEERING. BROADCASTING.
aviation and palice radio, Servicing. Marine
and Morse Telegraphy taught thoroughly. All
expenses low. Catalog free. Dodge’s Institute,
Pine St., Valparairo, Indiana.

UNDERGROUND TREASURES

TREASURE SEEKERS—MAKE YOUR OWN
wold finders. Learn facts abouwt mineral ma-
chines. free outfits. ete. E. Dodenhotl, 114 E.
2xth St., New York City.

BACK ISSUES
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yvour files, can still be had at the
price of 25¢ per copy. Send us
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money order.
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OPERATING NOTES

(Continued from page 118)

#s noted all were 400 V. cartridge type.
All contiacts were but in order and rotor
wipers cleaned, as per usual, and the set played
fairly well. but seemed to be lacking in “pep’’
in the audie output. This was due to the fact
thut the two fields had Deen so connected that
they were bucking instead of aiding mutually.
Reversal of the %45 ohm section cured this
trouble and the set worked fine, and has ever
since,
JouN MUEHLKE

ATWATER KENT 188

HAD an unusual case of an Atwater Kent 188
which had all the symptoms of a loose con-
nectlon, that iz, it would rattle when shaken.
or when the floor was jarred. Usual diagnosis
failed to reveal noisy tubes or loose connections.
Finally, on lovking further, I found that mov-
ing the control-grid lead to one of the sereen-
grids wonld produce the noise. Sweating all
conneetions on the R.F. coil and lead failed to
| remedy the trouble. At last. as an experiment,
[ substitute] a new wire which eleared up the
trauble,
failed to show any defects, so I put it back in
blace. The noise reappeared,
rubber insulntion of thix wire must have tad a
hiwh content of some¢ mineral which made it
conductive, ax there were no broken strands in
the wire or breaks whutever, A new wire made
# permanent repair in this cuse!

ATWATER KENT 260

SHORT time axo theve appearcd in your
colanns an article regarding a set from
which they had to take the transformer and bake
it in an oven to shaw up the trouble. I am go-
ing to “go them one better.” I had a late model
Atwater Kent 260, which is the short-wave com-
bhination, which we had to put in a refrigerator
to make the trouble appear!

This machine performed normally in the store
hefore it was sold, but upon being placed in the
customer’s home. it would sometimes take from
2 to 3 hours hefore the set would start to
operate after being turned on, althourh every
time I made a service cull, the machine would
perform normally. We brought it into the shop
and over a period of 2 or 3 days ‘he machine
failed to play sick. After questioning the own-
er closaly, we found that the only times the ma-
chine failed te work wus when they hud heen
away from home and the house had been cold
during the day. Finding this out, I put the
chassis into a lurge Frighinire and chilled it
thoroughly, and it worked: that is. the set did
not wurk, which was what we were looking for!

On checking through, T found a short in the !

first input A. F. Transformer, Upon remov-
ing this [ discovered that the ease was very
full of tar. so much 8o, that the tar was pushing
against the chassis. When pressure was re-
leased, in other words, when the tar was cold.
it contracted and the short would appear. How-
ever, when pressure was applicd to the tar. the
sume as when the machine warmed up the tar
expanded. and the short would clexr, I might
mention that in this maodel there i3 a plate re-
sistor mounted on the inside of the transformer
case instead as had heen former practice in the
Atwater Kent. This was a little confusing at
first since a test did not indicate » complete
short.

CROSLEY 30-S, 31-S, AND 34-S

HE truble in these models seems to be cen-

tered in the electrolytic eondenser—varinble
condenser assembly, and in the resistors.
in e¢ase of hum the quickest methud to loeate the
source of trouble is to put an 0 to 100 ma. mil-
linmeter in series with each lead to the electro-
Iytic condenser. If the drain in any section is
over 5 ma.. the section or sections should be
replaced. 1 invariably find on these machines
which have not heen servieed fir some time that
the condenser besarings have worn to such an ex-
tent that the plates are too close on one side.
and find it a very good peliey in many cases to
put a pigtail on these malels. as the friction
| bearing is very hard to keep clean. A little care

in centering the comldenzer plates will make a
| (Contivued an page 413)
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Carcful examination of the old wire |8

Apparently the |

I find |

Cornpract ar a CAMERA
arnd ad fady to Wie - -

You'll be amazed that such a frim small set
can give such performance! This two-tube
Band Spread Portable Short Wave Receiver
brings in London, Berlin, Madrid and other
foreign stations with an ordinary 15 ft. in-
sulated wire for an antenna!

You can take it any place for it weighs but
9 Ibs. complete with self-contained batteries.
If you want short wave reception when the
rest of the family wants U stations—just
take it upstairs and tune in without bother-
ing the others. Or put it in your car and
get short wave reception on your week-end
trip,

Complete kit of
parts $7.95, kit of
2 tubes, add $1.44;
kit of & batteries,
add $1.18; if want-
ed wired, ready to
use add $1,35, Coils
covering 19, 25, 31,
40, 49, 80 and 160
meter bands are
. available at 55¢
- each!

BIG FREE CATALOG

192 pages of amazing bargains. Over 50,000
items. Contains Great Specialized Section on
Short Wave, including sets and kits from 2
to 10 tubes, Transceivers, Preselectors, Con-
vertars, 5 M, Equipment, etc. Also sections
on Public Address, Replacement Parts, Tubes,
Refrigerator Parts. Get your FREE copy of
this amazing Bargain Book where everything
is listed at LOWEST WHOLESALE PRICES!

WHOLESALE RADIO SERVICE ()

MEW YORK ATLANTA
|?|'-'l Binth Avamus 430 W, Pesclibres LW,

Lece!l Bronch IW wlfEl Bve,. Moworl, Nes JSergey
DEPARTMENT C-15

( ) Send me the order for Band Spread Portable
I | have deseribed in attached letter.
{ ) Send me your FREE 192 P9. Catalos with Blg
Short Wave Section.

I NAME
'l ADDRESS

CITYy . - : STATE .
LA N § F B F F F ¥ |

AND NOW

WEBSTER

CHICAGO

Hard of Hearing
Systems

lﬂROM “mike” to amplifier . .. to
one, two or forty head-sets so
that those in the audience who are
“hard of hearing™ may hear without
strain—that is the new WEBSTER-
CHICAGO unit.

It is called the Hard of Hearing sys-
tem and is the newest WEBSTER-
CHICAGO PA system to be designed

to help you get all the PA business
in your community,

NEW BULLETINS
Ask for special bulletins and be sure
your name is on the list to receive
the new Bulletins on eco-ordinated
systems that are now being pre-
pared.

THE WEBSTER COMPANY

3830 West Lake Street, Chicago, IIl.

L-
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- = ahead of others
in TUBE TESTER Value

HEBIADUAL TICDE, TRIONI
EE LTO0E AT

JANUARY, 1935

COLORED EMGLIS
ADING SCALE

NEON-LAMP

Outstanding ,
HIGH CURRENT Features o
SHUNT FOR

FUTURE TUBLS =ENGLISH READING Scale — COL-
1 ORED DIAL indicates “GOOD-POOR- 1"

=TESTS EVERY TYPE of tube made
to-day and many new ones which shall
arrive in the future,

=TESTS SHORTS and LEAKAGES be-
tween ANY TWO elements.

4.NEON LIGHT indicates leakages above
1,000,000 ohms,

5-SEPARATE LINE VOLTAGE meter
with line voltage control.

=INDIVIDUAL TESTS OF DIODE,
triode, pentode, etc., sections of all
combination-type tubes—both plates of
all full-wave rectifiers.

=PROVIDES AGAINST OBSOLES.
CENCE—Spare switching capacity for
:h;:e times the present number of
ubes.

=SIMPLE TO OPERATE; convenient to
:I‘h_e new, Model 304, Dependable Tube Tester establishes a new use,

‘high” in test equipment to meet all modern requirements in testing, = PROFESSIONAL APPEARANCE — etched panels
Slmp]lmt)}?‘ ink design andl otl:)leratbion per(;nit ev;len th]e averag;e' ]c]on- 9 leatherette case.

sumer, who knows very little about radio technicalities, to follow - )

the testing procedure, and to aceept without further ql;estion the 1 AEgEEdAgt;j 3:‘35‘1‘2‘;."' moving-coll meter, gnas-
“good” or “bad” evaluation of every tube in the set. 11 «NO ADAPTERS of any kind necessary.

Dependable Model 304—100-135 volts; 50-60 cycles $ 9 5 )
NET TO DEALERS 19 12-5&0&(32{:}—&:::: }:stu:i:;n other testers that do

(25 cycle—$2.25 extra)

E

FORM

In kit form — “to build
your own’” Model 304 De-
pendable Tube Tester —
with all instructions.
NET TO DE A L-

1 KIT

2,000 OIMS PER VOLT
MULTITESTER

A high-quality test instru-
ment. The moving-coil in-
strument sensitivity is 2,000
ohms per volt. This instru-
ment meets 4 major specifi-

cations. Ohm-meter range:

MODEL 304 Y%.ohm to 2 megs.; indi-

Dependable Tube Tester vidual ran ge: 0-2,000
also in Portable Model (chms)—0.2 (-meg.) -2

il e, s, e, il
VT YywEwyw

e

There is an important economy
factor in purchasing a Model 304
Dependable Tube Tester. The
instrument is capable of making
all essential tests, and, because
it is portable, may be taken from
store or laboratory and used on
outside service calls. In addition
it has a handy compartment for
small tools.

Combination Portable Carrying Case for Model 304

— illustrated — $2.25 additional.

(megs.), (batteries, self-
contained). Voltmeter
range: 0-5-50-250-750 V.
Milliammeter ranges: 0-50
ma. Microampere range:
0-500. The automatic selec-
tor switch connects themeter
only to the desired circuit

and range. 51495

Net to Dealers ..

KNOCK-DOWN
KiT—-Model 403K
Complete with in-
structions (less bat-
Re,rbe?a;u(;i caae)g
9
DEALERS slo'

WE ISSUE NO CATALOG

All orders are F. O, B. New York. Terms:
A deposit of 20% is required with every
order. Balance may be paid on delivery.
Deduct 2% if full amount is sent.

ety

GRENPARK

101 Hudson St.

Dept. RC

Please Say That You Saw It in RADO-CRAFT

COMPANY
New York, N. Y.
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OPERATING NOTES

(Continwed from page 443)

big difference in the sensitivity of the machine.

BY KEEPING _ ; In cases of low volume and low sensitivity. loock
YOUR NAME BEFORE RAD!O“I"DIR_ 0 | for low voltages in the detector, A.F., and R.F.
YOUR CUSTOMERS = : - ¥ stages. You will find on referring to the sche-
L e o Iz matic of these models. that there is a pair of
Sdvertisement  nrinted S on. = | 11.000-chm resistors in parallel in the bleeder

help radlo users retnember
favorite DPrograins.  Spaces
are lirovided on hoth sides
for recordinf programs, sta-
tions, time and wavelength.
Permanently Lkept in cvery
howme—right near the radio
handy always. 3|

CARDS HELP
CUSTOMERS

When radlo trouble starts
or tuhes o lad, you will
promptly be called to service
the get. I'rofits are hig when
cards are placed in every
nelghborheod home.  Trial
order for cards accepted for

a3 little as
] 0" of 5 Lines Printed Iar
Each additional 106—50¢. Pnstvall

Card size 3'4 x 535 Inrhes. A space 1 x 3 inches. I'rinted
attractively on heavy Golden Itod tiristol Card. {se ink and
handurint your copy and mail today with remittaice to

Radlomlnden with your

30

circuit. In cases of low voltage. checking these
usually shows that they have dropped in re-
sistance to about 6,000 ohms apiece. It is best
in replacing these to use 5 W. resistors to pre-
vent recurrence of this trouble,

RADIOLAS 6§, 46, ETC.

UM level in these machines usually is high

and [ find that a sure cure is an 8 mf. dry-
electrolytic condenser across the speaker field.
or from one side of the speaker field to ground;
and in case of the 66, the best results arc from
the filament of the 80 to ground. However, a
little experimenting will show the best connec-
tion in the various models.

TEST FOR "B" ELIMINATORS AND |

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

NOW

With P

Wired and

tested, additional

A REAL 8-TUBE
SHORT WAVE SUPER

Continuous Band Spread

reselector Stage

Built in beat oscillator

Complete Kit for above mcludmg
4 sets of coils, List $57.5

$34%
$620

laboratory

ALAN RADIO CORPORATION

172 Washington St

Dept, R. I, New York. N, Y.

Wastern Office: mza So. Olive St.. Los Anoeles, Cal.

P.A.

CONSULT
Wrét

Professional

EQUIPMENT

A complete and flexible line of hich quality amplifiers
designed for trouble proof denenduble operatlon.

US ON YOUR P.A, PROBLEMS
e for Free 1935 Catalog.

SIMPLEX ELECTRIC CO., Inc.
100 Fifth Ave.

N. Y.C.

tions, Inc.,
N. Y, for
frigerator S

If you are interested in servicing electric
refrigerators, write Gernsback Publica-

99 Hudson St., New York,
circulars on the Official Re-
ervice Manual.

- lmazin Resultls with them
NOVEL 1-TUBE ALL WAVE SET
Set completely assembled In cabinet—wlith tube, sin-

band from 70 t

melers

Three extra colls to cover band from 10 to 70
S

with 2 coft

Single earnlmne
ALLIED ENGINEERING INSTITUTE
98 Park Plaee.

kle earphone and twe coils coverlng

KIT less "ih' and cnbinet -

0 200 meters

Dept. New York. N.Y.

"Micro
215 W,

MICROPHONES

SHURE BROTH ERS COMPANY
HUR

Utili# d E 1
‘ an Sconomy

gbone Head?g:gsr:" SR
ST., » U.

THE ALL-ELECTRIC
ALL-WAVE RECEIVER

A completely elecivified SW lf(‘rlvﬂ unnbh of
vdd von.  Lsen for
in | bulhl 37 nndol'.'zl tubics

vuullinq in 4 tubs performenen.
tirely on $10 volt ac or de house light
Coils for 10-200 metera and instrustions

rvrnln Recepiion Guaranieed.

Bnldcnl &

ils .9 .
C.0.D ORDERS FILLED. PROMPT BHIPM

$5.96 Wired. exten.
Arcturus tubes....

EILEN RADIO LABS.. Dept. RC1

463 Fourth Ave.

Nuw York. N. Y.

e 0450 ]

tew en-
eyatem.
tuded.

<. .$1.25
. 226

POWER PACKS

never seen it in your columns, it might be of
use to some one, Most any service bench has an
0 to 100 or 0 to 50 ma, milliameter, and an 0 to
300 V. volt-meter, and usually in the junk box
is an old Clarostat or its equivalent. By :nount-
ing a jack so that upon plugging in your test
lends the volt-meter is across the leads and
the milliammeter in series with the Clarostat. you
have a very useful test., You can vary the load
and note the output of the unit and wvarious
voltages. However, do not leave connected for
too long a period of time. as the variable re-
sistor will overheat badly at such a load.
| WM. HaSSELL

SHORT-WAVE INTERFERENCE

ERHAPS you will think this case of artificial

static interference sufficiently unusual to be of
general interest. The rcceiver concerned is used
in a store for short-wave reception and so is
especially sensitive to any electrical noise. Oec-
casionally the slightest vibration, from shutting
doors, walking, and passing traffic, would set
up a roar that seemed to indicate a loose con-
nection. Removal of the aerial stopped the
noise. However. the aerial proved to have no
faults in it. So a check was made for trouble
in wall outlets and plugs, It was found that
when the walls had been painted with aluminum
paint the outlets had been included. and one of
the plugs would occasionally make contact with
thi_s paint. This would of course be extremely
noisy.

This is an example of one of the simpler
causes of noise, and of the ease with which it
could be overlocked. It should be obvious that
metallic paints are not suitable for use on
electrical fixtures.

WM. RoBerT MacDonNaLp, Jg,

R.C.A. VICTOR M-34

OvERALL IMPROVEMENTS
HAVE worked on several hundred R.C.A.
model M-34 car radio receivers, not only in
the field, but in the factory. and have found

that this set may not be the jinx it was
and AGCESSORIES" when first introduced; in my opinion. this set
Unexcelled for Performance, has no peer when working at it best!

When first put on the market this receiver
was the last word in “auto radio.” Today,
the same superheterodyne circuits with sev-
eral changes in constants is used in the R.C.A.
Models M-105, and Portette M-116. These
changes can be incorporated in the R.C.A.
M-34 with worthwhile results, such as better
sensitivity, improved A,V.C. and noise sup-
preasion action. and better tone.

(1) Replace R3 a 270-chm cathode re-
sistor with an 80-ohm, 14 w. unit.

(2) Replace R9 (a 400,000-ohm resistor
which is in series with the arm of volume
control} with 0.3-mex. % .-watt unit.

(3) See that the 375 mmf. condenser by-
passing the hot heater prong to chassis in

(Continued on page 447)
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Before You BUY Try

P. A. Equipment

5 DAYS
ABSOLUTELY FREE

BUD engineers challenge you to duplicate Bud’s
sensational performance and proved depend-
ability at any pricel BUD'S FREE FIVE-DAY TRIAL
enables you to accept that challenge, with no
obligation to youl Write today for beautifully
illustrated descriptive folder, prices, and full
details of FREE FIVE-DAY TRIAL offer.

FORTABLE

SOUND SYSTEMS
ELECTRD DYHNAMIC UNITS
CARBON MICROPHONES
AMPLIFIERS

& FT. ALL ALUMINUM
TRUMPETS

CITERS
UMN HORNS
LOW AND HIGH FREC

UNITS FOR WIDE HAI
THEATRE USE

BUD SPEAKER COMPANY

1144 JACKSON STREET = TOLEDO, OHIO, U.S.A.

FREE

Radio and
Amplifier
CATALOG

100
OF BIG
MONEY

SAVING
VALUES

Pilled with Latest Dealgn Portable. Mobile snd Rack and l'-ncl

I’ndhhc'Addrz- Amplihers. Bléﬂ:ﬁ éWl:e an ‘l'Mll qunm "
Con . Inter-Off, ateme. Tea

;ilneemfnvl"hru Kita, Tubes. a Keen-orho—kll unbeat:

abis Rock Bottom Prices!

WE E HEADQUARTERS FOR
Puﬁzlc ADD%QIIO SYSTEMS
Buy Direct from the Manufac-
turer and Pay Only One Profit
COAST TO COAST RADIO CORP.

123-K W.17th 8t., New York,N.Y.

WIT AND DRY ELECTROLYTIC
PAPER AMD MICA COMDEMSERS

COMPALCT TYPIS
HAMODY FOR SERWICE

99
LER B

r.“;n\ul
O i ol
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—WELLWORTH TRADING Co. CHICAGO

WESTINGHOUSE

POWER
GENERATOR

MANUFACTURED
FOR
U. 5. SIGNAL CORPS

SPECIFICATIONS: SHOKT WAVE TRANSMITTER supply-

WEIGHT—141% Ibs |n}[‘{ 110 tVnhs A(‘I for operating
AT M “Ham” transmitter,

nousie—Aluminum (Diameter— opppating 110 V. A SCRCTC

Lcnglh—-ﬁ 4 in.)
(drumg end)
the end is

64 in,
SHAFT—2 3/16 in,
Diameter %716 in.
threaded for a distance of %
in)
rase—Cast Iron (Length— 7%
in. Height 1% in. Width 4%

RADIO HECEIVER in DC districts.
MOTOR GENKHATOR.
PUBLIC ADDRESS SYSTEMS,
ELECTRIC SIKENS on Motor boats,
yachis, ete.
CAMP LIGHTING.
SHORT WAVE artificial "fever’ ap-
in.)} paratus.
oUTPUT—200 Watt 110 volta AC 1) pvision.

speed 4600 R.P.M.) PELTON WATERWIIEEL for lighting

sTAToRS—Two pairs {two North or other purposes.
and ‘IWO SO“':M. AIPLANE: for lighting strong
kuToR—12 tooth inductor. search lights or electric signs.
Build in commutator LABORATORY WORK.
Rotor turns in ballbearings. Furth . the followi
rithermaore [ ollowiIng uses
(GENERATORS HAVE NEVER BEEN USED) .. ..\ l.ined:
Haw to obtain electrical power;

from a Windmill, from available
Waterpoirer, from your Auto-
mobile, from your Moloreyele,
from your Bicyele. Footpedals
or Handerank (for transport.
uble Radio Transmitters, Strong
Floodlights, Advertising Signs);
how to oberate AC Radio sets
from 32 V, DC farm light sys.
tems; how fo operate two sen-
cratars  in  aeries to et 200
V. AC; how to obtain two phasc
and three phase AC., ete., ete.

REE

e With
Westin phouse
Generator we supply [free of
charge a set of diagram-blue
prints and instructions show-
ing twenty-five different uses,
giving technical information,
vlectrical Hookups and install-
ing explanations.
We also include free of charge

-
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each

bon brushes,

Ginerator  ag  deseribed
above Ineluding four re-
placenient carbon hrushes
and folder comtaining in-
structions amnd uses

THERE ARE OVER
25 APPLICATIONS

SOME OF WHICH ARE:

Nhipging weight 18 1ba

(R placcuont e bun brashes bought

) K ) reparale X1oie per set of fonr. St
A.C. DYNAMO ligkhting from eight of  juwtcactions  bonght * sepovate
to ten 20 Watt 110 Volts lamps. £lo0)

G. E. Phonograph Motor

Variable speed induction type selfe
starting, 110 volt, 60 cycle, AC, with
lever control. Speed range from §
to 200 RPM. Can be
installed in place of
old-fashioned,  hand-
winding speed motor.
Alzo ideal for display
turn table, and a hundred viher uses.
These G.E. Eleetric Motors are brand
new, in original factory cartons.
Kame motor that for-
sold for #13.00.

merly

only s395

Comnrlete “nh spcni mgululor {not shown
in above pleture).
Nhippiny woight,

Formerly Sold for
11 lba $i5.20

ORDER FROM THIS PAGE
Since We Do Not Publish Any Catalog

Remit hy check or money order for full amount of each item—
shipped by express colleet, if no money for P.P, enclosed. No. C,0.D.
order accepted. Money refunded if not satixfied. Be sure 1o state
shipping point if express or freight office is not in your town.

WELLWORTH TRADING CO. RC-.135 |

560 West Washington Bivd., Chicago, IIl.

I enclose $.......... for which please send me the
following:

600000608060000000000000006a008000006a00000060030000
W) sro000000000000060086000006800808060888000000

Address.............. City............. State...... ,

- — . — g — — g— — — D ——— — — — ———— —— —— ———— T — —— —— O ——— — D G —— D g— —— . — . G —— —

y £

560 W. Washington Bivd.

Electrical Portable Sprayer D utfit
$27COMPLETE

Formerly sold for $68.50

[ |l|lr'rrl| arral_WIX |
Spray Gun |
_--cul-.l-u-lo:,

Mounted on base with three
ballbearing rollers. Shipping
weight of complete outht,
£5 lbs.

Thig 1 the idesl outfic for all-around spreying work wherever current is avsilable.
With this electrlc sbrayer you ecan spray paint, varnish, duco, ensmel, lacquer.
Insectlcldes. ete.. with spfed. You csn move it from one rvom to another wlith
ease. Simply insert plug Into electric socket and this marvelous maehine is ready
to_do & man-size job—and do it eMeiently.

Thie electric portable sirayer savea its cost over and over ageih on your ownh
work. It will make money for ¥ou dolng jobs for others,

Outfit equirped complete with Internal Mix Spray Gun. with quart aluminum
cup, which enables you to obtain round or fan -pray. 3% H.I>. hedvy duty motor.
110-volt, 80-cycle AC. alr Blter. Eellogg Alr-Cooled Combressor, 1%t1%. 15 feer
»f hose, (ord and plug.

Price of complete outfit with gun, $27.50

Pries of outfit without motor, $20.00

Internal Mix Spray Gun

This Pressure Type Internal Mix Spray Gun Is the
inest Value on the Market. It Embodies the
Seven Followlng Outstandlng Features

1. Mardened steel Daint valve peedle and nozzles, to
Tesist the cutting actlon of abrasives in paint.

2. Quart capacity aluminum ecup with concase bottom
to resist high pres.ures—very llght and durable.

» Alr control (shown on top of gum. just back of the
nozzle) gives nmanuneoua contrel over the 'wete
ness”’ of apray

. Positive mmerlnl control
above handle),

5, New l‘ype construetion of cup cover allows instant
removal for cleaklug or for attaching a Dbaint hose

o

e

(shown at back of gum,

to the gun.
. Latest type handle-—""fits the hand.”

Two-finger trigger

In this gun 1he material 1s forced up to the nozzle
under pressure, properly mixed within the nozzle and

discharged, perfectly atomized, In a fan-shaped spray ippi
6 to 12 inches wide, One hardened steel nozzle for .‘_Sgupsp ;,;'y 57 5_—'0
round spray slso furnlshed with gun. t. 8.

Filter Tank %425

Complete with tank, gauge and 60 lb. safety valve

Compressed air filter and expansion tank. equipped with gauge and safety ralve.
Has s1andard taps in tank and base read? to instali. Eliminates oil and moisture.

Same as illustrated 1n Electric Portable Sprayer Outfit shown above.
Shipping weight 8 [ba.

Kellogg Air-Cooled Compressors

at less than half price !
Sames as illustrated in Electric Portable Sprayer Outfit shown above.

Maximum Motor
Size Pressure Speed  Required Price
1%, x 18 5 Ibs. 500 LHP civvviennn....$7.50
1hx2 100 Ibs. 600 AH.P. LU0 T ele0
2x2 125 lbs. 600 1/3 H, 5 .10.80
2% x2 175 lbs. 500 1/3 H.P. . 50

Shlppmg weight, 12, 18, 14, and 18 iba

6. E. MOTORS

These Motors were manufactured by
the General Eleciric Company snd
vi1iginally intended for use by a large
manufscturing coapany.

Iere are the specillcations: 1/80
I, —4800 RV, T'niversal AU, and
D.C. 110 volls [n~1ant rmer-w Size:

Diameter 3 1mh fength 3 Ship-
ping weight, hl._ Add 251: for spe.
cial packing lm! mail.
inganywherein U, 5.A,

WHILE THEY LAST. zucn

All Merchandise Offered On This Page
Is Absolutely New and Unused

Original Price $12.00

Mease Sag That You Saw It in Rapio-CRAFT
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RCA-Vietor Co.. Inc.
Readrite Meter Works
Remingtun Rand, Inc.
Rath Press

S

Radio
Radie
Radic
Radio

8. 0. §. Corporation
Sexology Magazine

Shure Brothers Company
Simplex Electric Company
Solar Mfg. Corporation
Speed Radio Tube Corp.
Sprague Product- Company
¥F. L. Sprayberry . .
Suprerne Instruments Corp. .

Triplett Elec. Instrument Co.
Try-Mo Radio Co., Ine. ... -

D. L. VanLeuven Laboratovies —..........

The Wehster Company
Wellworth Trading Company

Wholesle Radio Service Company
Wright-DeCoster, Inc.

13
4in
4
32

(While every precaution is taken to in-u

aeeuracy, L
possibility of an occasional change v
sion in the nreparation of this index.)

we canhot wuarantee against the
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OPERATING NOTES

(Continned from page 145)

the power converter is connected directly from
the hot heater prong of the first R.F. type 78
tube.

(1) Replace the 89 output pentode with a
41 tube, and replace RI1 (a 1440-ohm cath-
ade resistor) with a H00-ghm, 2-watt unit.

(5) Replace T2, the input trunsformer, {part

No. 6485) with a higher-ratio unit (such as
part No. 6732),

(6} Replace RI10 (a 60,000-0hm resistor
shunting the andio frequeney transformer)

with an 0.2%-mer. unit.

(7} Remove the trimmer adjustment plate
on the hattom of ease to relieve hack pres-
sure, or drill 8 half-inch holes in the center
of the top of the case.

(8) Replace R6 (a 500,000-ohm in the GBY
control-grid cireuit return Jead) with an 0.3-
meg., ti-watt unit.

Warthwhile results will be obtained only
when all these changes are carried as speci-
ficd, due to the fact that partial changes will
not show the impruvement that is possible
when all the specified changes are made.

Leo J. Draus.

VICTOR R-32

N UNUSUAL trouble was experienced
with a set of this model, and one which
rave the writer and his partner quite a bit
af trouble in finding the cure, Upon looking
over the sot, the 80 socket was seen to he
burned to charcoal from ne apparent cause,
Upon replacing it with a staundard wafer socket,
the S0 was found (o be passing a “‘terribly”
high current and the rest of the tubes getting
alniost no voltage at all, The condensers, re-
siztors, tubes, and in fact cverything clse
checked O.K. Finally in order to localize the
tronble. varions feeder lines to the different
circuits were disconnected, one at a time, until
it was found that if the lead from one of the
15 socket’'s plate terminal to the outpnt trans-
former was disconneeted, the voltages jumped
to normal and the current of the 80 dropped
to a little less than normal. It was foumd
that this 45 wocket was leaking badly to the
chasxis so it was replaced and the set re-
turned 0O.K.

In about two months another call came in
on this same set and the &80 socket was found
to be in the same condition as hefore, al-
though the other sockets were OK.! The
80 socket was replaced this time with an old
type having over #i-in, between the plate
terminals, and a heavy bakelite hase, As
there is a potentinl between 600 and Roo V.
there is

across the plates «of this tabe amd
only about ;-in. between the terminals on
some wafer sockets, the writer came to the

conclusion that a film of dust and dampness
posaibly started the trouble, in the narrew
wap. This conelusion was  strengthened by
the fact that the set has been operating satis-
factorily ever since.

GENERAL MOTORS 258

ONSIDERARBLE  trouble was  experienced

with this set in finding a bad hum which
was finally traced to the power transformer
input bypass condensers of which there are
two with the center-tap grounded. We used
a pair of .003-mf. units which worked nicely
although the size 14 not eritieal.

PHILCO 19 AND 89

I* YOU can't get a signal throuxh this set
try changing oscillator-detector cathade re-
sistor from 15000 to 5,000 ohms. This change

has been recommended by the factory. Re-

moving the 35,000-ohm resistor in the R.F.

plate lead improves the volume of this sct,
C. Brittox,

CROSLEY DYNA-COIL SPEAKERS

VERY puzzling rattle and blasting in sets
using these speakers is often due to loose
voice eoil windings. [If the entire voice coil.
cone base, etec., are given a coat of cement
this peculiar rattle, which appears to come
from nowhere, will be silenced.
RoserT CoE HANNUM

Please Suy That You Saw It in Rabio-CRrA¥T
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F1ew RADOLEK

Kouow What You Are Buying
@ Radolek’s 1933 Radio Prefit Guide
accurately describes every piece of mer-
chundise required in Radio Service.

@ Radelek's Engineering Staff examines
every new item! These technicians write

the descriptions puhlished in the Radolek

I'rofit Guide. When you choose inerchan-
dise from this bix catalog. you sre assuved
of reading an accurate deseription of
what the item consists and what purpose
it serves!

@ Lowest Prices! Our Engineers com-
pare Radolek's merchandise with compe-
tition. Qur prices are determined by com-
parative quality and are equal to ov lower
than prices on any similar quality items
offered by other distributors of fresh, new
merchandise. 'Whenever market prices 1 re
reduced. you will always receive the bene-
fit of these new lower prices.

@ Radolek protects your interests by re-
stricting distribution of the Radolek Prof-
it Guide 1o active and legitimate Radio
accounts. Full co-operation is extended to
Radio Dealer: and Service Associations te
restrict wholesale prices to the Trade only.
@ Secure Greater Radio Profite! Send
for your copy of the 1935 Radio Profit
Guidel Use your letterhead or card. Just
out—the Radolek Broadcaster. A I6page
bulletin of ideas, new merchandise, and
valuable information. Ask for it.

The Radolek Co.
579 West Randolph Street
Chicago, Illinois

WALCO’S s O_U N D

RECORDING INSTRUMENTS
Servicemen—Dealer~—Technician.

Awrite for our latest catalog covering the Home [Re

emcting Ficld atul 1ts oppartunities

F R E E No obligatlons, Consult u- abuour 1° A,

wml Home Recording [nstallatlons.

ELECTRICAL LABORATORIES CO.. lnc.

141 East 25th St. New York. N. Y.
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BIG 3-TUBE CONSOLE CIIASSIS

Complete With 11-inch Dynamie Speaker
AIRPLANE DIAL &k TONE CONTROL

‘THE GREATEST SET !UY IN AMERICA™ is by all means a mild deseription of
the value which we are offering here. Thls very same H-tube re eiver as recént us elcht
months axe, sold for more than $95.00, yet now. hecause of
the advent of even later ype tubes. you can purchase this
recelver for only a small fraction of that Drice. The tuhes
employed in this set are atill comparatively new: aml not
onty that, but all modern features sueh as 2A5 parallel oy
put, tone control, phonoXraplt attachment provision full
dynamlc sheaker, alrplane dial, €te., are iacorbotated.

The selectivity and sensitivity of this R-tube receiver. due

to its 4 tuned stages. ure just as sharp as those of an
li-tuhe suherheterodyne. Tie construetlon of the et i3
heat descrlbed as “standard.” for Its eirenit is none other

than the “‘zood old stand-b¥" T.R.F. type molifed and
improved to use these later type fubes.

The supply_of these iarce console chassit Is limited. Tue
moral is, “Don’t deluy. order today Overall size of
chassis, 15%* x 117 x 813”. Shipping weight, 10 e

List Price $95.00
No. 2000N—8-Tube T.R.F. Receiver, Intluding Dynamic
Speaker But Less Tubes

TUBES: 3 58", 2 56°s. 2 2A5's, | 80. .$6.30
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y The STAR-
y RED )
g items on this
2 page are of
limited quan-
tity and
hence are
specially
priced. Once
sald out they
ean never

Send money
order, certl- s
fied check or
new Sy
stamps. C.0.
D. shipments
only if 20°%
remittance ae-
¢tompanies or
der. I sent

.o

BL BTN

T LT TN,

THHINK

. de again be ob.
p via parcel ~ tained at any .3
pa. prost llclude * OF IT! price. Don't 4
' cessrofunded, : . delay. ; order o
e Sound movies - - - to-day! -
,

Electric roec dings
More than $350 worth
of enlertujrunent for only
§X2.95 That value
without precedent yne-
chronized  talking movies
Modern eicctrie phono-

#raph—Large R.tube con
sole radlp and dynamie
peaker—uil this we of-
fer you in a single full
sized genuine walnut
cabinet for only $82.95.

Moade! 720
Analyzer
Flexible Point-to
Polnt Tester
[ ]

Tests _ALL Latest
Type Tube Cireuits

and Short Wave
Treatise
108 Pages
1500 [Mlus.
Enefose  five
cents (coin) for
postage. Treatise
sent by return

Renulres minimum manipulation. 13 extremely m;:’il.dl:rinl ';“"“’ 2 Loty
h s m manir A r and address clear- ADNWG
Hexihle aml so arr du;l fhiag Fagt kv Iy “on ireanas ol‘lblo.l.p-_.ga_
tance mmlnl'll{:‘fes :n?lnycni‘-‘-:ﬁtielrﬂ:m' i30 Completely revlsed and enlarged, this new
measured. . 1935 editlon ('(Nll&lilnx 108 solid pages of luse-
[ tesls are Made through an § N ful radio Intormation. diagrawms, 1llustrations,
|(r|.'|lu or ﬁ:;'e" and ph:;: connerted 10 the set > fX i T & R:slllnnnsg“s ?IAIR'T“AHI'.( L..;lsu_rredl’: Ilcvs’:;‘xruzlatngenh;nndlusc.
k . 1 ¢ Funda-
tlaz one AC amcl one DC meler. Rugged }'usbf-ssu?s‘?Q - 50/50 mental Frinclples of Itadie for the Reginuer,
mple veeily and accurite in use. The D¢ f.'Bz.rg;(iﬁc;, e Chapter 2—|*undaental Cireults and Uses
et it o0 sl 1t ) s b, _ T e Shal o
bl Iiamperes, e soilles are 10, 25, i . - 8— ic  Adlres
150 A0 velts. RXnbp. wi. 11 I distontecinpokes 3 - 4000 ohms. emi—How to Bulld Short:Wave Trans

mltters and lte-
ceivers—IU'p-to-
Date Tube Chart
and  Socket Con-
nections, ele., ele.

Radio Trading Co., 97 Hudson St., New York City

No. 720 Readrite
Point-to-Point Set Analyzer.
YOUR PRICE .

* & Class “B" Amplifier Kit L

Mere iz a splendid opportunity to buy a real, professional amplifier at
a substantlal saving! There are only 20 of these kits available mt this
price. First come, first served! No. 46K 20-Wait Amplifier Kit.

Pleage Say That You Saw It in Rap10-CRAFT



READY

Official Air Conditioning Service Manual

A GOLDEN OPPORTUNITY FOR ALERT
MEN IN THE NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and other mechanically in-
clined men servicing Air Conditioning and Refrigeration Units is self-
evident and the thought has occurred to some untold thousands ever since
air conditioning equipment has heen installed in public auditoriums, theatres,
studins. department stores, office buildings and manufacturing plants. The
tremendously hroad possibilities in this new industry are bound to give
employment and success to men far-sighted enough to see its advancement
and development. We quote an excerpt from Mr. Hugo Gernshack’s editorial
which appeared in a recent issue of Everyday Science and Mechanics;

“l advise young and progressive men to go into the air-
conditioning business during the next few yenrs; becuuse
this, without a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private houses, sinall business offices, fac-
tories, etc. We are not going to tear down every building
in the United States immediately. It will be a gradual
growth; yet small installation firms will air-condition
small houses, and even single offices in small buildings.”

This is only partial proofl of the certain success of this new field. Further
assurance is that engincering schools have already added many important
courses on air conditioning to their regular curriculum. Architects and
building contractors are giving considerable thought to installation of this
equipment in structures which are now bheing planned and built. The
beginning of this business will probably be similar to the auto and radie
industry, but in a few short years it will surpass these two great fields.

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is edited by

. K. Wrirht, an expert and a leading autharity en air conditioning and
refrigeration. He iz a memher of the American Socicty of Refrigerating
Engincers, American Society of Mechanical Engineers, National Association
of Practical Refriterating Engineers: also author of the OFFICIAL RE-
FRIGERATION SERVICE MANUAL and other volumes.

In this Air Conditioning Service Manual nearly every paite is illusirated:
every modern installation and individual part carefully explained: diagrams
furnished of all known equipment: special care given to the servicing and
installation end. The tools needed are illustrated and explained: there are
plenty of charts and page after page of service data.

”

Remember there is a big opportunity in this new field and plenty of
money to he made in the servicing end. There are thousands of firms selling
installations and parts every day and this equipment must be cared for
frequently. Eventually air conditioning systems will be as common as
radios and refrigerators in homes. offices and industrial plants. Why not
start how—increase your earnings with a full- or spare-time service business.

Here are some of the chapter heads of the AIR CONDITIONING SERVICE
MANUAL:;

CONTENTS IN BRIEF

History of Air Conditioning; Fundamental Laws: Methods of Refrigera.
tion; Ejector System of Refrigcration; Compression System of Refrizeration:
Refrigerants: Lubricating Qils: Liquid Throttle Devices: Servicing Ex-
pansion and Float Valves; Servicing Refrigerating Systems; Control De-
vices: Thermodynamics of Air Conditioning: Weather in the United States:
The Field of Air Conditioning: Insulating Materials; I{eat Transmission
Through Walls; Complete Air Conditioning Syastems: Estimating Require-
ments for the Home. Small Store, Restaurant: Layout of Duct Systems:
Starting Up a System: Operating and Servicing Air Conditioning Systems:
Air Filtration. Ventilating and Noise Eliminating Devices: Portahle Electric
Humidifiers and Room Coclers: Automatic Humidifiers: Air Conditioninz
Units for Radiator Systems and Warm Air Systems; Central Conditioning
Units. etc.

GERNSBACK PUBLICATIONS, INC.

99 Hudson Street New York, N. Y.

MAIL

—_——,eee e —— e e e ES . —— . —— — -

*{ AIR CONDITIONING |
i 'SERVICE MANUAL

352 Pages
Over 600 Illustrations
9” x 12” in Size
Flexible, Loose Leaf
Leatherette Cover

COUPON TODAY!

GERNSBACK PUBLICATIONS Dept. RC-135 '

99 Hudson Street, New York, N. Y,

Gentlemen: Enclosed you will find my remittance of Five Dollars
for which you are to send me One Copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL, POSTAGE PREPAID.

NAME cciocsenascocanscsonsccessscasassssssstnssssassesssasasansss
AddresS .ovoeveecccasasoccarcsascscssscccssesscsansansascassstsane

({372 5565000 00005000000000006000000006000000" L+ L1 30600500 0000000

(Send remittance in form of check. money order or unused U. 8,
Postage Stamps. Register letter if it contains stamps or currency.)



SAVE % 507 4y BUYING YOUR RADIO =Ditsct f2ome  MIDWEST IABORATORILS
Thrill 1o Guaranteed WorldWide WIGH XIDELITY Performance with Ts

,4/71”:/'////‘/3»/ 1935 MIDWEST k lJ B Aﬁzc\lvi%/;;

o supPLR Deluxe
l . ( ALL FIVE WAVL BANDS)

o S

ONLY RADIO COYERING
= 9 10 2,400 METERS.

BN 12,000 MILE TUNING RANGE

s (@ e
WARLD'S GREATEST
RADIO VALUL

with
- New
Deluxe Auditoriom -Type
SPEAKER

{ LETS YUBE

L Trial !

EFORE you buy any radio write for the new FREE
1935 Midwest “Fifteenth Anniversary’ catalog
and sce for yourself the many reasons why 110,000 satistied custoemers

bought their radios direct from the Midwest Lahoratories and saved
Listens to

from }§ to }2. Why pay more than the direct-to-you laboratory price? . Listenste o
You, too, can make 1 positive saving of from 30%, to 509, by buying Middle-
this more economiecal way. Learn why Midwest outperforms sets cost- ol
ing up to $200.00 and more. Never before so much radio for so little sgms of

money! Midwest gives you triple protection with: One-Year Guar- i ons

Only Midwest Gives You Multi-Function Dial antee, Foreign Reception Guarantee, Money-Back Guarantee. %,““"d';

R &ﬁfﬁ“;‘:t ;gn‘;ﬁe;';%,p‘;g;‘; 50 ADVANCED 1935 FEATURES equalled world-wide broadcasts.. &/ d- r,
disl! It is a many-purpose dial that per- Many exclusive features inelude: England, France, Germany, Spain, DIB, Zrescn, Germany—

forms many functions. Now, Midwest guar- Micro-Tenuator... Fidel-A-Stat... 1taly, Russia, Australia, ete. Send Paf- 0T Meiomns,
antees that inexperienced persons can se-

Separate Audio Generator...Cera- today for money-saving facts! Jusmliv—VK2ME, Sed-

3 2 i il Forms, ete. Only Mid- TEETC Yy o

cure good foreign reception. Send for FREE mic Co , cte. Ln'y ('0'to SENSATIONAL HIGH FIDELITY RECEPTION 1ombifu. 8. A and mnny
miniature of actual rotating dial which west covers a tuning range of 9 to This bigger, better, more powerful, clearer- Jore: DRl LR

ine advantages: 2400 meters .(33 Megﬂcycles t0 125 (oned, super selective, 16-tube radio gives 202 _Grand Avenue.
clearly shows these outstanding antag KC)—enabling you to easily and ?{nu absolute realism—assures y:ulof iyf& S
i

g
as [o

Ms

wa

Paruvian Pralses

1. Dial calibrated in Kilocycles, Megacycles R y ! e s
and Meters; successfully tune in even low- y";f‘h';’\’;’é‘;‘ﬁ‘f&‘;?:;?lm“&;j;:ea{}g“’h\"jl‘ﬁ Forelon Reception
2. Calllettersof American BroadcastStations powered forcagn stations up tO hear one more oétave—overlor.]eu- that l';:,mua-.'
1 g{‘.’“‘;’ o ‘g‘"' “"‘g ‘;:":f“"“:}‘:ﬂf 12,000 miles away with crystal- cunnot be brcuahé in \]v&lh ordinary ra-  We bave |
. Slow-Fast, Smooth-Acting ing; = 3 i ios. Now, hear every heardthe
4. Station Group Locaton clear, loud speal\er reception. instrument, every tﬁiv:etnﬂtn-
5. Simplified Tuning Guide Lights; ’ 1 voice, every shade and iy
6. Automatic Select-O-Band Indicator; A“. 5 \nge'BEndstelr;ahhekyg;_:o inflection of speech. ;i‘.d:;uzr
7. Hlluminated Pointer Indicator; e“JOy"O ay s fines g laehty ® 4 Have re-
8. Silent Shadow Tuning—Improvement on American programs. .Il’l ﬁddltlon, Tok d . . ;:?..'J:;:.
(B:v‘lc!er I'Tur;ir_;_s: you get Canadmn,‘)ollce,amateur, . ;:ﬂ“m"_":i n':°33 car, Sydney. London. Paris,
9. Centralize uning. H 1 1 = Vien M v, Madrid,
: ning. commercial, airplane and ship day FREE trial NewYork, Shanhui, Tokio
New 3,1_., Consdles broadeasts and derive new delight offer. Send for 20d alro South American
The Midwest 36- and new excitement from un- ) FREE catalog. Buchanan, Apartado 96,

Plaia San Murtia. 171

tures & complete PEAL DIRECT WITH 1ABORATORIES _
tine o beautitular- ittt bt G W MAIL COUPON TODAY! TR
tistic de luxe con- vance..NOW...while you can take advan- AMAZING 30-DAY FREE TRIAL

sole and chassis in taze of Midwest's sensational values..no oy qrey ,{ OFFER AND NEW 1938 CATALOG

e

page catalog pic-

middlemen's profits to pay. You ean order

four colors. Write AR e :
b your 1935 High Fidelity radio from the new r
for new FREE Midwest cataloz with as much certainty of 0, MIDWEST RADIO CORP.. User-Agents
catal today ! satisfaction asif you were to select it in our Dept, 849 Make Easy
g o8 y: great radio laboratorics. You save 30% to ()] Clincinnatl, Ohlo. Extra Money

Midwest long-range 507, when vou buy this popular way..you get 30 days

4 . il radios are wal FREE trial.. as little as $5.00 down puts a Mid-
’ priced ass 50 1\%5!. radio in your home. Satisfaction guaranteed
. low 35 o — L or money back. Write for new FREE catalog today.

MIDWEST RADIO CORP.

Without oblization ob my part send

me your ten FREE 1938 eatalos, | Check Here
FREE Miniature Dial. and com- {for

jete details of your llberal 30-day Details

'REE trial offer. This is NOT sp order. s
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DEPT. KN~ CINCINNATI, OHIO, L. S. A. .

Established 1920 Cable “ Address: Miracogs ; - - Al] Codes



