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MODERN UP-TO-THE MINUTE RADIO ‘/CH EC K
AT TREMENDOUS PRICE REDUCTIONS
Now, as never before, are you able to buy real radio values’at astoundingly

low prices. Never before in our many vears of experience in radio mer-
chandising, have we been able to offer such real values—on such quality TH ESE RADIO
receivers shown, you will find just what you have been looking for—sets, FREE CATALOG
accessories, kits or parts at lowest prices.
EVERYTHING
his new Roamer Auto radio

blazes a new trail in its ap- JA{elI]'J’d"{[43

proach to perfection in circuit

radio merchandise as you will find presented in this catalog. No matter
what your radio requirements may be, you will find them offered in this
large 168 page catalog in large variety. Dealers—set builders, and radio
enthusiasts of every nature should have a copy of this remarkable catalog.
BUY NOW AND SAVE—PRICES ARE DOWN
1f you have planned on buying a new radio set—or if you contemplate
replacing your old receiver with one of the new screen grid types, send for
AN mATS LA V(e 7)1 [«BTHE NEW 8 TUBE
DGET RADIO B
WECEIWVER , ;
- Nowimn »
- ) N Miaget -
T w\ “Radio® \Q | b& /
S A modern screen| ¥ P
grid Midret Re- | © .:’0-\ ;_l
i ceiver with ap- S — X
proved five tube = B
B circuit Now, yvou can en)oy
design.
Music as You Drive
No need to miss your favorite
program while youdrive. Spor-
one tog the ‘_s:aa.:um'sf ting evenlts, news flashes, symphony, dance or
Moss [ROP Ay WYReS O . opera—all are available to ith thi
i b tiful Inut pe e yoq wi 1 8 new
:neﬁie.]z‘éiriah?noe‘geg::r?pﬁneci};g;\“ﬁ:gatﬂge Roamer Auto Radio. Concealed installation with
chassis and speaker. it is an outstanding remote control. R. C. A. licensed chassis. Uni-
value at the low price quoted. versal brackets simplify installation in any car.

Its many special features make it an outstand-
ing value.

%\ 16
‘ WRITE FOR YOUR COPY TODAY

Write for your copy of this remarkable catalog today.
See for yourself the unusual values that are offered.
It lists over a thousand bargains, including such popu-
lar items as battery-operated receivers, super-heter-
odynes, remote control, electric time-switch receivers,
phonograph-combinations, coin operated receivers,
along with a remarkable variety of econsoles, dynamic
speakers, tubes, accessories, etc. No matter what new and worthwhile in
your requirements may be in radio, you will find radio. Send for your

them listed in this catalog. Don't delay. Clip the 1 copy today.

coupon and send for your copy today. |
FREE CATALOG COUPON

D RADI 0 At Bodio SO ned

treet Dept. R-4 Chicago

ICES

¥
\

kP

A

WHOLES

£ 4

iy

Moderntriple
Sereen Grid
Receivers in
beautifulcon-
soles equip-
ped with gen-
vine Oxford
Dynamie
speakers at
sensationally
low prices.
Values that
will astound
you,

this catalog immediately. It will show you the way to substantial savings.
Prices are down to a new all time record. In the large assortment of
your favorite radio $10¢
rograms as youdrive. 00% RETAIL

Here you are offered

The receiverillustrated
above is a representa-
tive value from our
catalog. Beautifulwal-
nut console, dynamic
speaker with R. C. A,
licensed Screen Grid
eight tube chassis. A
splendid value.

EVERYTHING
NEW IN RADIO

Dealers. service men. set
builders and radio enthusi-
asts everywhere should
have a copy of this catalog.
It is o veritable encyclope-
dia of everything that’s

pare FREE radio

Gentlemen ¥ no obliga:

) ur 168-
Please send me y?l :

book of barguins. 1t {3 underst d there il ;
i kf?)r sendiny this cataloy tu me.

tion

bothered by personal calls

Name "
Address __———— 2

711 W. Lake
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o viththe RT.A~where Radio Fmployers

HIRE/

. We Could Have Placed 5000 More Qualified

Men Last Year in Good Pay RADIO Positions

GET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R.T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T. A. Advisory Board will give
you personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T. A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

449

Mail Coupon for No-Cost Training Offer

Memberships that need not—should not—cost
you a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T.A.
has done for thousands — and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the Name
coupon and mail today.

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.pca.2 4513 Ravenswood Ave., Chicago, Il
Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in
Radio quick.

Radio Training Association of America
l)ept. RCA-2 4513 Ravenswood Ave., Chicago, Ill.
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EDITORTIAL: RADIO CONSTRUCTION AND TIHEORY:
Radio Service Replacements... ... By ITuge Gernshack 457 Farliest Radiv-Recording...o ... By D, [ee de Forest 169
SERVICE MEN'S DEPARTMENT Values of Filament-Ballast Resistors.....ooooooooo 171
Television and the Service Man........ By John 17, Rider 458 Tone Controls in Commerciat Radio Sets (Lart 11)
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In Forthcoming [ssues

THE BAND-SELECTOR AND FTS APPLICATIONS, by HOW 7O MAKE A MIDGET SET, by 1L G, Cisin.  Details
C, HLW. Nason. One of the striking features which dis- for the canstruction of one of these -pl)\v\'t'rflll little electric
tinguishes the modern radio receiver, from one of a couple selsy now all the vogne
or three vears ago, is the hand-selector made necessary by
its high awplification and the high power of modern broad- 3 D.C-AC CONVERTER, by R. W, Oslund
cast stations. “This article will deal with the theory and Y : ’
practice of hand-selector design.

No subject
has clicited more inquiry than the operation of A, sets from
DLeo tight-lines,  Those served by the latter will find this
constrnctional arvticle interesting, and  prohahly profitable,

TWO-VOLT TUBES AND THEIR USE. The new "30, 81 AN EXTRAORDINARY RECEIVER., 1f you had a free

and 32 tubes have given the batteryv-operated set o renewed hind, regardless of expense, to huild a radio set for range
Tease of life; a new storage battery is available for these, and and quality, what would vou construet: A great musenm
powerful, sensitive sets ean be operited economically,  Fhe commissioned such a reeeiver as a permanent working ex-
subject will be covered in several artictes, hibit; its wnusual eircuit will be shown,

RADIO-CRAFT (s published monthly, on the Afth of the month preceding that of Text and illustrations of this magazine are copyright and must not bs reproduced
date: its suliseription price f§s $2.50 per vear. (In Canada and forelgn countries, without permisston of the capyrelght wwners. ‘e are al-o agents fur WONDER

e i
$3.00 u year 1o cover additional pusiage.) Enteredl at the nostoffice at Mt. Morgis, STORIES. WONDER STORIES QUARTERLY i EVERYDAY MECHANICN,
VL, a~ seomd-cJugs hatter anmler the act of March 3. 1879, Trademnrcks and Subcripthing to these magazines may he taken in comblnatjon with RADTO-CRAFT
copyrignts by permission of Gernshuck  J'ublications, Ine., 98 Park Place, New at reduced Club rates.  Write tor information.

York ('Ity.

Comright 1001, GERNSBANK PUBLICATIONS, INC.

.

Published by

TECANI-CRAFT PUBLISHING CORPORATION
Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois

Editorial and Advertising Offices Western Advertising Office
96-98 Park Place, New York City 737 North Michigan Avenue, Chicago, III.
L. F. McCLURE, Western Advertising Representative
1617 King Witiinm S1.. Chacimg Grom w.C. 2 B o Konu it g T AR T R Gl
430

www americanradiohistorv com



www.americanradiohistory.com

-

February, 1931

RADIO.CRAFT

451

Amazigly

/

Easy

to get into ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull
forever . . . say good-bye to 25 and 35 dollars 2 we
to qualify for jobs leading to salaries of $5
by correspondence,
IN THE GREAT COYNE S
Getting into Elecricity is fa

—NOT

s hopeless job. Now . .. and
ek. Let me show you how
0, $60 and up, a week, in Electricity
but by an amazing way to teach, RIGHT HERE
HOPS. You become a pra

: ) 1 practical expert in 90 days!
r easier than you imagine!

Learn Without Lessons in 9Qoxs

By Actual W

Lack of experience—age, or ad-
vanced education bars no one
1 don’t careif you don’t know

an armature from an air
brake—1I don’t expect you
to! I don’t care if you're
l6yearsold or 48—it makes
nodifference!Don’tletlack
of money stopyou. Mostof
the men at Coyne have no
moremoney thanyouhave.

EARN WHILE
YOU LEARN

If you should need part-
time work while at school
to help pay expenses,
I'¥ assist you toit. Then,
in 12 brief weeks, in the
great roaring shops of
Coyne, 1 train you as you
never dreamed you could
be trained on a gigantic
outlay of electrical appa-
ratus. .. costing hundreds

of thousands of dollars . ..
dvnamos, engines, power plants,
autos, switchboards, transmitting
stations . . . everything from door-
bells to farm power and lighting
. . in full operation

... full.sized .
every day!

NoBooks-NoPrintedLessons

No books, no baffling charts . . . all
right here in
the great Coyne school . . . building

COYNE

real actual work . ..

Prepare for Jobs
Like These

Here are a few of hundreds of
pasitions open to Coyne-trained
men. Our free employment
bureau gives you lifetime em-
ployment gervice.
Armature Expert. to £100 g Wk.
Substation Uperator

850 2 Week and u
Auto Flectrician £110 s Wz-e-[;‘
Inventor .. - ... Unlimited
Muintenance Engineer

up to 8150 8 Week

L TR

Service Station Owner
- up to $2008 Week
Radio Expert up to $100 a Week
—_—

NowinOur
New Home

‘This is our new, fire-
proof, modern home
wherein is installed
thousands of dol-
lars’ worthof the
newest and most

modern Electirical
Fiyui pmentofallkinds..

real

convénience has been
arrunged to make you
happy and contented
during your training.

Every comfort and

ELECTRICAL SCHOO

H. C. LEWIS, Pres.  Established 1899
500 S. Paulina Street - Dept.21.¢1 - Chicago, Illinois

winding real

wiring houses, etec., ete.
That’s a glimpse of how
wemakeyou a masterprac-
tical electrician in90 days,
teachingyoufar more than
the average ordinary elec-
trician ever knows and fit-
ting you to step into jobs
leading to big puy immedi-
ately after graduation.
Here, in this world-famous
Parent school-—and no-
where else in the world —
can you get this training!

Jobs-Pay-Future

Dont’ worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our

wwWw americanradiohistorv com

ork—in the Great Shops of Coyne

%y, Teal batteries . . . v
5. % armatures, operating real mo-
i tors, dynamos and generators,

employment bureau gives you a lifetime
service. Two weeks after graduation,
Clyde F. Hart got a position as electrician
for the Great Western Railroad at over $100
a week. That’s not unusual. We can point
to Coyne men making up to $600 a month,
$60 a week isonly the beginning of your op-
portunity. You can go into radio, battery,
or automotive electrical business for your-
self and make up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to get into
electricity. Every obstacle is removed.
This school is 30 years cld—Coyne train-
ingistested—proven beyond alldoubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 160
photographs. . . facts. .. jobs. . . salaries
«.. OPportunities. Tells yvou how
manyearnexpenseswhile train.
ing and how we assiat our grad.
vates in the field. This doer not R

obligate you. So act at ¢nce. h IG
Just mail coupon. P

4
Get This ' 40_2;:-

D S S S G S SN Sy S A S
Mr. H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL, Dept. 21-81
$00 §. Paulina St., Chicago, 111,

Dear Mr, Lewis:

Without obligation send me your big free catalog and
all details of your Free Employment Service, Radio,
Aviation Electricity. and Automotive Courses, and
how I can “earn while learning.’
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Important Message

to the owners of the

February, 1931

OFFICIAL RADIO SERVICE MANUAL

SUPPLEMENT No. 1 to the OFFICIAL
RADIO SERVICE MANUAL is ready for

NOW!

NE of the most important achievements in recent radio
O book publishing comes with the completion of the first

Supplement to the OFFICIAL RADIO SERVICE
MANUAL. The 64-page Supplement now ready for distribu-
tion is the first of a series which will be published every sixty
days during the coming year. The pages of the Supplements
are printed exactly like those in the OFFICIAL RADIO
SERVICE MANUAL, and as each Supplement is added peri-
odically it will be kept uniform with the original book in paper
stock, (loose-leaf form) and in make-up.

The first Supplement to the Manual brings that useful book
right up-to-the-minute with the diagrams and schematic cir-
cuits of the latest radio models which have been placed on the
market during the past few months, as well as with new
information of sets for 1929 and 1930.

With each set of Supplements a new index is supplied. The
pages are numbered to enable one to include the new additions
in their logical places in the original OFFICIAL RADIO
SERVICE MANUAL.

Every owner of the OFFICIAL RADIO SERVICE
MANUAL will be sure to be up-to-date in radio if he becomes
a subscriber to the Supplements. The cost—only $3.50 a
year—is trifling, when it is considered that it is our intention
to publish enough Supplements during 1931 to make the
present SERVICE MANUAL more than twice the size it
is now!

MAIL
COUPON

TODAY!

distribution—

Some of the features
in the first Supplement
Completely revised index of the entire book.

Vacuum tube testing circuits and formulas.
Voltage and current readings of over 120 sets.

LIST OF CIRCUITS PUBLISHED IN
SUPPLEMENT No. 1:

All American-Mohawk Howard

Balkite A and B Kolster
Eliminatots Midget Circuits

Bosch Montgomery-Ward

Browning-Drake Philco A and B

Brunswick Eliminators and

Colonial sets

Columbia Radiola

De Forest Silver-Marshall

Edison Stromberg-

Emerson Carlson

General Electric Victor

Graybar Westinghouse

Grebe Willard A and B

Hammarlund Eliminators

Resistor and condenser values are included with the circuits.

$3.50

A Year

— No Supplement Sold Singly —

GERNSBACK PUBLICATIONS, Ine. RC-2
96.98 Park Place, New York, N. Y.

1 enclose $3.54 for which you are to enter my subserintion
W the Nupplememis of the OFFICIAL RADIO XERVICE
MANUAL. It Is understood that the Supplements will be

matied to me at least gix times Juring the year. No Subnle-
ment will be sold singly.

This is a very small cost when you consider that for the next year an addi-
tional Supplement will be mailed to you every other month. Those who
already own the OFFICIAL RADIO SERVICE MANUAL have concrete
evidence of what can be expected from a $3.50 investment in the Supple-
ments to the original book.

If you are one who has not yet recognized the importance of owning a copy
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 487 in this
issue and learn more about this valuable book.

Future issues of the Supplements will be ready at the following dates:

April 1st June 1st August 1st October 1st

February 1st

L
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Don't spend your life slaving awayinsome dull, hopeless joh! Don’t be sat-
isfied 1o work fora mere $200r $30 a week. Let me show you how 1o make
real money in Radio~the fastest-growing, biggest money-making game on earth’

THOUSANDS OF JOBS ARE OPEN

=

e

wa

A

»
D

“ N i! PIaN ' Paying $60,$70 and on up to $200 a Week
/4; [ - ¢ !1 Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year— as
‘(Ak\ '}’ll 4 Radio Salesman and in Service and Insiallation Work, at $45 to S100 a week
Ay —as Operator or Munager of a Broadcasting Station, at $1,800 to $5,000 avear—

as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound
Expert—THOUSANDS of JOBS Paying $60, $70 and on up to $200 a WEEK!

| am Without Lessons /2 60 Days

You learn ALL branches of
Radio at Coyne—in 8 short,
Eleasant weeks — NOT BY

ORRESPONDENCE, but by
actual work on actual Radio,
Television and Sound equip-
ment. We don’t waste time on
useless theory. We give you
just the practical training you
will need—in 8 weeks’ time.

No Books - No Lessons
All Practical Work at Coyne

Coyne is NOT a Correspondence
School. We don’t teach you from
books or lessons. We train you on
the greatest outlay of Radio, Tele-
vision and Sound equipment in any

school — on scores of modern Ra-
dio Receivers, huge Broadcasting equip-

H. C. Lewis, Pres.

§00 S. Paulina Street

Radio Division

I
Coyne Electrical School i
!

Dept. 21-8H

ment, the very latest Television appara-
tus, Talking Picture and Sound RReproduc-
tion equipment, Code Pructice equipment,
ete. You don’t need advanced education
or previous experience. We give you—
right here in the Coyne Shops—all the
actual practice and experience you'll need.

TELEVISION

Is on the Way!

And now Television is on the way! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television st
COYNE on the very latest, newest Tele-
vision equipment.

Talking Pictures :

A Great Field

Talking Pictures and Puhlic Address |
Systems offer thousands of golden

wwWw americanradiohistorv com

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

Coyne is 31 Years Old

Don’t worry about a job! Coyne Train-
ing settles the job question for life. You
get Free Employment Help as long as
voulive. Andif you need part-time work
while at school to help pay expenses we’ll
gladly help you get it. Coyne is 31
vears old! Coyne Training is tested—
proven beyond all doubt. You can find
out everything ABSOLUTELY FREE.
JUST MAIL COUPON FOR MY
BIG FREE BOOK.

r———_——__———
H. C. LEWIS, President

Radio Division, Coyne Electrical School I
500 S. Paulina St., Dept.21.8H Chicago, III.

Send me your Big Free Radio Book and
all details of your Special Introductory

Offer. This does not obligate me in any |

way.
Founded 1899 i
Name......oooveiiiininn. PP |
L N Address.......coooviiviii i I
Chicago, Illinois i
(G YA 7 PR A S M AT State.. .......... 1
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E 2k PR
TRANSFORMERS
AND CHOKES

6 LOT

_KITS:» PARTS - ACCESSORIES

Now occupying the largest factory in the world owned and operated by a radio
manufacturer, Pilot Radio & Tube Corporation offers the service man,
custom set builder and amateur set builder assurance of a future
supply and service on every item necessary for replacement for years

LINE OF RADIO PARTS YOU CAN 11205/ WITH
AS WELL AS Slarf witH

/

to come. o Pilot Super-Wasp Kits are the best known short wave
apparatus throughout the worid. Pilot power supply units, trans-
formers, fixed condensers, resistances, and other accessories
are only second to the Super-Wasp in international fame.
e Pilot Broadcast Receiver Parts, coils, variable con-
densers, shields, etc., are in use in more home and
custom built receivers than any other brand. e Pilot-
ron Radio Tubes are depended on in more differ.
ent countries for constant radio contact over
immense distance than any other tubes.
Pilotrons are the only radio tubes all of
which give as good results in short wave
work as on broadcast wavelength.
Pilot short wave experience has
taught Pilot tube engineers the
value of manulacturing prac-
tices not yet generally
known, with the result
that Pilotrons are un-
excelledin uniform-
ity of design and
consistency of
operation.

=

FIXED °RESISTORS

PILOT RADIO & TUBE CORP.

Chicago OHice - San Francisco Ofice
234 5. Wells Street FAWRENTE MASS. % o38  ission Sireet

New York Ofice—525 Broadway

OFFICES IN PRINCIPAL COUNTRIES OFf THE WORLD

www americanradiohistorv com
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[will train you
at home

6100 8 week

“My earninzs in Radio
are many times greater
than 1 ever expected they
would be when I enrolled.
They seldum fall under
$§100 4 week. If your
course cost four or five
timez more 1 would still
consider jt a good invest-
ment,™

E. E. WINBORXNE

1267 W. 48th St
Norfolk, Va.

Jumped from $35 to
$100 a week
“Refore 1 entered Radio
1 was making &5 a week.
Last week I earned 2110
servieing  aml selling
Radios. T owe my success
o N, R. 1. You started
me off on the right foot.”
JooALD VAUGHN
40575 S Grand Rivd,,

St. Louls, Mo,

$500 extra in 6 months
‘In looking  over my
records T tind [ made #£500
Trom Jamrry to May in
my spare thme, My best
weeh broughl e o7,
I have only one regret
regarding your course
—1 <hould have taken
it long ago.™
HOYT MOORE
K. K. 3. Box 019,

Indianapolis, Ind.,

RADIO-CRAFT

If you are earning a penny less than $50 a week. aend
tor my hook of information on the opportunities in Hadio.
It is free. Clip the coupon NOQW. Why be satistied with $235,
#30 or #40 a week for longer than the short time it takes to
get ready for Kadio.

Radio’s growth opening hundreds of §50, $75,
$100 & week jobs every year

In about ten years Radio has grown from a $2,000.000 to
a $L000.000.006 industry.  Over 300,00 job. have heen cre-
ated.  Hundreds more are heing opened every year by ijts
continued pgrowth. Men and yonng men with the right train.
ing—the kind of training 1 give you—are needed continually,

You have many jobs to choose from

Broadeasting  stations usc engineers. operators, station
nmanigers and pay #1.800 to $5000 a year, Manufacturers
continually need testers. inspectors, foremen, engineers, service
men. buyers, for jobs paving up to $15000 a vear. Shipping'
companies use hundreds of Radio operators, give thems workd
wide travel at practically no expense and a salary of $85
to 200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers. ahd pay $30 to 3100 a week,
There are many other opportunities too, My bouk tells you
about them.

60 many opportunities many N. R. I. men make
$S to 525 a week while learning

The day you enroll with me I'll show vau how to do 10

jobs, common in most every neichborhood., for spure time
money.  Throughout your course 1 send yvoun information on

servicing popular makes of sets: I give vou the plans and
ideas 1hat mre making $200 to $1.000 for hundreds of N, R, 1.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Televicion experiments. Wired Radio, Radiv's use
in Aviation, are all given. 1 am so sure that T ean train you
satisfactorily that 1 will agree in writing to refund every
penny of your tuition if you are not satistied with my Lessons
and Instruction Service upon completing.

b4-page book of information FREE

Get your copy todayv. It tells you where Radio's
rood jobs are. what they pay. tells you about my
conr-e. what others who have taken it are domg
and makine, Find ont what Radio offers you, with-
out the slightest obligation. ACT NOW. ~-

J. E. SMITH, President =

National Radio Institute Dept., 1-BX “Zf{{{Meﬂ N

fhapaa

Washington, D. C.

e 5

OQur Own Home
Pioneer and World’s
an Largest Home-Study Ka-

) - dio  training organizalion

-} hh"‘n -I‘&

zzﬁ"" devoted entirely to {rain
ing men and younz men
for gvod jobs= in the Riudio
industry. Qur growth has
paralleled R:adio's growtl.

times ns much floor spiace
now as we did when or-
ganized in 1914,

www americanradiohistorv com
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will giveYoumynew 8 OUTF]T
of RADIO PARTS for ahome
Expcrimental Laboratory

You ean build over 100 cir-
cuits with these outtits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestie, Zenith, and other
populir sets. You learn how
these sets work, why they
work, how to make them
work, This makes learning
at home easy, fascinating,
practical.

Back view of 5 tube
Screen Grid A. C. tuned
Radio  frequency  set-

only one of many cir
cuits you e¢an build
with my outtits.

—

am doubling and tripling the
salaries of many 5 -
in onc year and £53%
Iess Find out abowt/ "
this quick way to
Wi BIGGER
dioe’”Z. = PAY L4
FILL OUTAND MAIL
THIS COUPO

v J F.SMIETIL President. I

! National Radio Inslitule, Dept, ).nX i

t Washington, D. (.

)

: Dear Mr. Smith: & me your hook., Thiz

{ request does not obligate mie

1

V ONOIIE 2 8 bt s areisls s s e pare o g o s et ,

L}

: P 0 U] B O — _ol ==}
Gily™ Tomuisn o aena 215 ~Liute . “J
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THESE ARE JUST A FEW OF THE 2,000 ITEMS IN OUR 40 PAGE

NEW 1931 CATALOG JUST OU

SEND FOR
FREE COPY

SPECIAL PHILCO
TYPE MAGNETIC
SPEAKER

Housed in Beautiful Genuine
PHILCO Case with Bright
Lacquer Finish

REMARKABLE
VALUE

DON'T PASS IT UP

Get a Dozen for

$32.50

Cat. No. 105

Replacement
.10 Power Trans-
8 1t formers for

P 13 )
Receivers
Cat. No. Set Price
2600—Philco {(all models). ....... $3.95
25560—Amrad (24, '27, '45, '80)... 3.85
26527—Zenith 10-11-12 ... .. ...... 4.25
2558—Victor ('26, '27, '45, '80)... 2.75
2608—Sonora 15 V tubes........ 2.75
2659—Earl ('26, 27, '71, '80)..... 1.75
2618—Sonora ('24, '50, '81)....... 475
2565—Peerless Kylectron ....... 3.50
2664+—Zenith 33, 33X, 34, 35, 35A .. 4.00
2603—Sonora A-31 and B-31... 4.50
2572—For Mantel Sets.......... 3.50
2661—Radiola 18-33-51 ........ 4.50
2573—Radiola #4-46 ........ .. 4.50
2666—Radiola 60-62 ......... . 450

Replacement

Condenser

Blocks for
All Standard

Receivers
Cat. No. Receiver Price
5001—Atwater Kent 37.......... $4.95
2800—Zenith (all models)....... 3.25
27564—Temple B-60, 8-80, 8-90. . 95
2753—Temple 7-50 and 7-80..... .95
2855—Peerless Courier .......... 1.50
2856—Pecrless 22. ... .......... 3.85

5C26—Majestic Sets, all models.. 3.95

2709—Victor R-32 .. ........ ... 2.25
2710—Radiola 18-33-51 .......... 1.50
4831—Majestic B, all models.... 2.95
2714—Radiola 17 ... ... ...t 4.95
2711—Radiola 60 A S 5.95
2726—Radiola 62 - .. ...... 595
2932__Philco (all models). ....... 3.50

We Carry the Most Complete Line of
REPLACEMENT CONDENSERS

for the Service Man

1000 Volt Condensers
in Metal Cans
Cat.

No. Size Price
2925 1 Mfd. $0.95
2926 2 ¢ 1.75
BY-PASS
CONDENSERS

Flat Type with 2 lugs
Cat.

No. Cap. Price
2975 Vo Mfd. 30c
2980 1 Mfd. 35¢

FLAT TYPE WITH
3 LUGS

3 Cap. Prica

2981 14,-1, Mfd. 45¢

2082 1/10-1/10  40c

UPRIGHT TYPE
WITH 2 LUGS

Cat.

No. Cap. Price
2975 U5 Mfd. 30c
2976 1 Mfd. 35¢

UPRIGHT WITH
3 LUGS

Cat.

No. Cap. Price
2973 1/710-1/10 Mid. Hoe

298 1/2 -1, Mid., A

TIHE MYVOLTAGE
UNCASED SURGE-
PROOIT CONDENSER
For General Repair
and Power-Pack

Work
Cat No. Size Ea. Doz.
2916 Vo mfd, 25¢ $2.75
2917 A« 30c 3.00
2918 2 “ 40c 4.20
2919 4 ¢ 60c 6.50

THE NEW 1931 HUDSON

Triple Screen Grid Companion
Model Receiver

Three Tuned Stages
Power Detection—Tone Control—
245 Power Tube—Rola Dynamic

Speaker

SPECIAL
$37.50

For 110-120 Volts, 50-60 Cycle A.C.

‘The highly elillcient and up-to-the-minute
lHuwlson chassis housed in a hundaome wal
nut consclette of graceful! jpropertions and
pleasing Aappearance. On account of its
compactness it can he placed anywhere in
the room. Equipped with TRola dynamic
speaker,

Cat. No. 12
A Set of tubes of this set, $3.50

HUDSON TRIPLE SCREEN
GRID MIDGET CHASSIS

With Matched Utah Dynamic
Speaker

\ wmarvel of eficieney and compactness,
using 3--224, t-—245 and 1-—280 tubes. Size
100 in. long. 8'% in. deep and 8§ in. tall

MAIL ORDERS
TO:

HUDSON RADIO CO.

16 MURRAY ST, NEW YORK, N. Y,

TERKM> —20% with order,
balanees . O, D. 2% dis-
connt nllowed for fall re-
niittanee  with  order onty.
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FOR THE
SERVICE MAN - DEALER - RADIOTRICIAN

HUGO GERNSBACK
Editor

(raft

** Takes the Resistance Out of Radio ™
Editorial Offices, 96-98 Park Place, New York, N. Y.

Radio Service Replacements

By Hugo Gernsback

BSERVERS of economics have often been strock by

the fact, and have frequently pointed out, that the

radlio business in neny wads has paralleled the auto-

mobile business. There is an exeetlent chanee that
this truism will continue in the future ahmost incdefinitely, and
that the parallel will even be closer than it is today,

It has heen possible for a long time, in the automohile indus-
try, to by replacement parts of almost any deseription, for
practically all ears. By this statement, it is not neant that
the parts supplied wnst originate from the company which
originally built the car. In the automobile industry, just as
in the radio industey, there are a good many  se-called
“orplians”: that is o say, cars which continue on the road for
many  vears after the companies that originally made  them
went ont of business,

‘Fhen we also have the condition that automobile wanuface-
turers change their models almost every year amdy if yon wish
to get a part several years afterwards for a discontinned model,
there is o good chance that the company no Jonger carries
sneh parts.

Soon after the advent of the antomobile, there sprang into
being numerous firms which made it their business to supply
almost any part for any cary amd quite a sizable replacement
industry has been built up, during the course of the past
twenty vears, in this particutar field

A similar development has now occurred in radio, where a
sizable industry, which might be called the Service Replace-
ment Endustry, has come to life during the past two yearss and
this business, by the way, is advancing rapidly,

Particularly in the radio field, we have reached the point
where o tremendous number of “‘orphan™ radio sets are scat-
tered all over the country. The original radio set manuface-
turers have gone out of business, and it would he today guite
impossible to service soch sets efficiently if it were not tfor
the veplacement industry.

Fhanks to the latler, it is now possible to buy alinost any
important replacement parts (such as volume controls, voltage
dividers, condenser bloeks, filters, transformers, ete), all of
which have been designed to take the place of similar items,
exactly as they were put out originally by the set manufac-
turer.  Not only have these parts the exact cleetrical charae-
teristies, but, in practically all cases, the exact physienl size
and shape is followed by the replacement industry,  And it
may be raidd, in passing, that most of the replacement parts
sold nowadays are superior to the original article. The reason
for this is obvious: when a set manufacturer contracts for ten
or fifty thousand condenser blocks or power transforiners, the
saving of one or two cents on each becomes quite an item.
And, for that reason, in the past guality has often bheen saeri-
ficed for quantity; with the inevitable result that certain parts,
sucl as condenser blocks and transformers, give out first in

suclt sets. The Serviee Man who replaces a part must be
assured that the components whieh he buvs are first-class and
will not bring him to griet in a short time after he has installed
them, ‘Therefore, a atter of live or ten cents is not of con-
sequence to hime and he is o wilting to pay o fair price if he
gets a quality article, This is jnst what the radio serviee
replacement industry supplies him today,

Of course, the big set manufactnrers supply the Serviee Man
with replacerient parts tor their standard sets: thev have been
doing so right along and probably  will continte doing  so
indetinitety.  The trouble with some of the Lirge set manu-
facturers today, however, is that, beeause of some  curious
mental twist, they do not recognize the independent Service
Man, and consider him as an interloper into their business,

It is true that, perhaps two vears ago, many radio Scervice
Men were little better than set buotelhiers: bot this comdition
has long passed, and the Service Man of today performs a
most important economic funetion in the scheme of the radio
industry,

Nevertheless, some of the largest set manufacturers still
refuse to recognize independent Service Men, and offer as their
excuse that “we cuploy onr own men who are better trained
to take care of servicing our sets”™  This assertion may be
taken with 4 huge dose of salt. It is true that, in the more
important centers, the hig set ianutacturer takes care of his
sets directlyy but, where his sets are in use in smaller com-
munities and at considerable distances from the large cities,
such a sitnation does not obtain, 1t is hardly possible that
there is o single set nmanufacturer in the country who can
service each and every one of his sets, no matter where it
it located.

S0 we have the curious result, that the Service Man cannot
buy replacements for certain well-known sets from  the set
nanutacturers and he nist fall back (fortunately for him—
and for the set manufacturer, too) on the replacement indus-
trv. It is fortunate for the set mapufacturer, because his
set gets servicing in spite of him; the customer is satisfied
while the Serviee Man makes a legitiniate prolit,

Under present economic conditions, the Serviee Man and
the radio replacement industry are rendering a big service to
the country; because it has heen observed frequently that the
owner of a radio set which he cannot have repaired will go
without a radio rather than buy a brand new one, even though
he can trade in the old set. We believe it is far better that
an old set should be reconditioned and put into shape, so that
the set owner is satisfied for the time being, than that he
should tearn to go without a radio and, eventually, be lost to
the entire radio trade.  This situation is not so impaossible,
as some might think, for it has happened too often with many
disgusted set owners: and it is about time for the radio indus-
try to wake up to this condition.

1457
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Service Men’s Department

This department is about the Service Man, for the Service Man,

and largely by the Service Man.

Its contributors are practical

men, and we invite every Service Man in the country to tell about

TELEVISION AND THE SERVICE MAN
By John F. Rider

HE purpose of this material s not to

herald the advent of television, While
it is troe that television is not et o prae
tical reality, it has made certain definite
strides toward its exit from the laborvatory,
We tind el comment adverse, of coursey,
abont the wodern forins of television recep-
tion wnd, in particndar, the nse of the sean-
ning dise. Whether or not it will he neces-
iy o improvise new qacthods of television
transiission and veception, is not a matter
of importance now, The fact of signiticance
is that certain stations are
moving pictores, of clementary charaeter, at
the time of this writing, and more and more
popular interest is being displayved in sueh
aperation. In this connection, the writer of
these tines has beenr daily and nightly ob-
serving the transmission of ene locad station
andy intermittently,  the  fransmissions  of
three ofther stations, twe of which are more
than 200 wiles distant,

The exploitation of the experimental na-
tirre of television has heen dnes not o the
charaeter of the teansmitted finage, Imt to
the faect that soflicient coverage has not heen
avarlable  with oy transmitter. Al
indications  point to improvements in this
direction: sa that we take this
apportunity to say that 1931 will show a
interest  dis-
played in televisiom reception. Without a
doubt, reception will ot fivst he limited
practicatly to centres in the proximity of
the transinitters: this means large  cities,
but reports how thit satisficetory signal
intensity is available ot imany points o good
distance from the transmitter

broadeasting

ane
tch ~o

tremendons  inerease in the

It is not o for-fetehed statement to say
that changes may he made npon the dio
amplificrs, noae enmploved in radio reccivers,
to accommodate these systens to television
as well as conventional speeel and  mnsje
reception. We teehnieal
connment pertaining to the tremendons width
of the hand requived for the attaimnent of a
satistuctory inmage, "The radio world at farge
—at teast the men who are eaperimentally
inclined-—will not wait nntil o perfeet inage
is available, Strange as it may seem, many
braadeast listeners are now  disenssing the
pessibility of television and are reluetant in
the purchase of new radio equipment on that
aveonnt. Recognizing the condition—that the
cyuipnaent reguired for television invelves
apparatns independent of the recciver-t
is voery dikely that manufacturers of radie
receivers will develop their reecivers  for
television reception and thus netke neees-
essary the Liter acquisition of nothing ere
than supplementary revolving inechanisms,

have heard wmneh

his own experiences of all kinds.

Edited by JOHN F. RIDER

M R. JOHN F. RIDER, who passes
upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
of the first rank who has devoted much |
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is 2 practical instructor. and the author
of books known by all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to him in care
of Rapro-CRrarFi, |

- J

This conmaent reloting to television recep-
tion inclndes the possibility of a change in
receiver design to dcecommodate the short as
Jnst what the
futnre holds in store, na one koows, bt we
feel certain that any one whe in the past
has listened to the police alarms, transinit-
ted upon short waves by the police depart-
tents of the varions eities in this conntry,
cannot help bt veadize that at some time or
other there will be a nmeh eloser allinnee
hetween sneh transissions and reception hy
private individuads, as well as the ermisers of
these respective police departmients,

well ax the broadenst waves.

What with the continned vebroadeasting
of forcign programs by loeal stations in the
United Statese velr time will not elapse
hetare the appetite of onr Mr, Poblic is
whetted to the point where he will not he
sitisfied with rebeoadeasting, e will want
to hear the signal diveet from the origing
this means short-wave reception.

Al of the aliove comment pertains to the
reeeption  of  variable-freguenes siodnlated
signals. This necessity distinguishes the re-
coiver from the comventional short-wave sys-
tem developed  primavily  for  continnons-
wive recepltion. Hoapeans that the broad-
cist receiver of today will of necessity eover
the short-wave hand. Whether this caverage
will be sceured by means of phig-in coils, or

www americanradiohistorv com

variable inductanees, is not vet known: bul
ane fael is plaving, The extension of the
carrier-trequency  spectromn of  the  futore
hroadeast receiver will without o doubt in-
clide the television band: beeause snch ex-
tension offers very definite featires,

Nonie of the complications normally pres-
ent in tuned-radio-frequency short-wave re-
are being ivoned out during the
developinent of sbhuilar systems for use in
airphimes, These receivers are intended for
the reception of modulated signals and, as
stchy vesemble the modern hroadeast-receiv-
ing svstem. The findings will be of immense
aid when the time arrives—and it is not far
distant—to produce a multi-wave broadeast
receiver.

silles

ceivers

Returning once wmore to television recep-
tion, sueh receivers will give an impetus to
that field. They will reduce the cast of the
equipment  necessary on the part of the
listener. Whether or idea is in
aecord with the ideas of some of the repre-
sentative aen in the industry eannot he de-
termined; but, accearding to reports, it s
receiving more than ecasual attention. Vs a
point of interest, there is current a rimor,
though we de not know just how acenvate
it nay he, that television reception and
Iransmission fostered by one  organization
is scheduled to start some time in Npril, 1031

not this

Considered from the Serviee Man's angle,
television presents an interesting field tor
stody and experiment. There is no gainsayv-
ing the faet that, when television receivers
are produeed and television transmission be-
cnmes more generil, service work will take
on o new slant: new becanse of the intro
duction of items  entively  foreign to the
present-day veceiver, In this connection we
have bt one warning to voice: do not un-
der any condition imagine television to he
so far off it way be dropped from  the
mind, e who thinks along sueh tines is
very apt to he sadly disillusioned, when he
linds himself ot of the swim,

The snbjeet of television is not nf ipter-
est solely beeavse it is a new form of enter-
taintent. In one respect, it is an ahsolute
necessity, as o stinmtant to the entire indns-
try. sShort-wave reception, no natter how
itimay be exploited, witl at all times be heset
by one form of sales resistance dne to the
association of short waves with eode trans-
mission, and the fact that the reception of
speech and music is not vel as steady as
that available upon the novimal  broadenst
hand. Unless the minds of the industey ean
conceive something radically new to stimn-
late the business, television remaing the only
possible item which will introduce new lifl.‘.
Considered from the angle of new business,

(Continued an paae 192)
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Operating Notes for Service Men

Much of the Enack of servicing comes from familiarity with

certain receiver models.

An old-timer communicates his pro-

fessional experiences for the benefit of the craft.

IDGEE" sets have been on the
market bt a short time, and
thweir peculiaritics are now being
fearned.  ‘The “DeWald™ D.C,
midget reeciver uses the new 32 and 31
two-volt tubes, If the gronnd wire should
short to the metal chassis at any point, this
st will beeome  inoperative through  the
failure of the filament cirenit; which will he
caused by the *blowing™ of the 6-volt pilot
Funp, With this set, it will be o good poliey
te insert a condenser (abont 0.1-mf)) in
series with the ground lead, and tape this
well; so that no short can ocenr.

Oscillation on the higher frequencies in
the P'hileo “Baby Grand,” another midget,
is caused by either a poor 24 delector, or
the lack of alignment of the compensating
condensers, located alongside the first and
second stators of the tuning gang,

Radiolas

In the Radiola “41 A.C" microphonie
howl and a low andio howl may be eansed by
a defective or open by-pass condenser, lo-
eated and connected across the secondary
terminals of  the first audin Dransformer,
The vemedy, of eourse, is replacement; and

By BERTRAM M. FREED
l

l TIP JACKS
| |
e
A =0 90 B B+
TIP JACKS
-
Fig. 1

A set qweith an output filter must have it cut
out to use anm cxternal dynamic incorporating
a iransformer.

the proper RCA replacement unit should be
used, if possible,

When Radiola 44 ACT and “46 ACY
receivers have been retnrned for repair be-
cause of low plate voltages—or none—do
not fuil to leok for a grounded coupling
reactor in the detector plate cireuit,  This
component is an audio choke located in a
small brown howesing  heneath the  tuning
chassis, from which it is insulated ouly by
a thin conting of pitehe Tleat and other
canses may loosen the coil and allow it to
short to the chassis. A ranedy is to loosen

the container and insert some insulating
material between choke and chassis,

Some Service Men are veplacing the "71A
in the Radiola “60™ and 62" models with a
15 amplifier.  Although the writer does not
recommend this change (since it often en-
tails rebalancing the stages, to compensate
the ehanges in plate and cathode voltages)
it may be made by those whe are desirons
of obtaining the increased output. The
green wires running from the chassis should
be disconnected from their terminals on the
power pack, and reptaced on those to which
the heavy blue leads run—one green to each
blue. This will place the filament of the
power tube in parallet with the remainder
of the tubes in the set.

The biasing vesistor unit of the reeeiver
is loeated on one of the walls of the chassis
beneath the tuner; it has four sections, of
which the furthest from the volume control
requires our attention. The "71LA reeeived
38 to 40 volts bias at 180 volts; but the
15 will requive 30 to 31 at this plate volt-
age.. ‘T'o provide this, the 100-ohm seetor of
the  resistor, mentioned  above, must  be
shunted with another of the sane value,

(Continued on page 190)
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The cirexit of the Sparton “Maodel 301 Equasonne” A.C. set, with poteer pack amnd amplificr: the D.C. model appeared in Date Shect No. 13 (March,

1930 Rapro-Crarr).
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their ouwn
practical experiences of many years

By RADIO-CRAFT READERS

INTERFERENCE PROBLEMS

By .
CUSTOMER  conplained  that, every
time she pulled out the brawers of a
certain  dresser, her radio teveloped  lond
pops amd groans: and she wanted it fiaed

On examining the dressers we saw two
stall lampss onte with o good bulb and the
other burnt-out,  The latter proved to he
the cause of the troubles one of the small
strands of the fexible cord was touching
the metal shell of the lamp. Corveeting this
enred the tromble,

Any reader who is doubtful of this pos-
sibility may try touching the “ht™ side of
the electrie line with o seresdriver, or other
metal object, when a
operation,

Again, we had o complaint recently fram
the owner of a Phileo, which would phay
nicely tor o while and then double its vol-
nme with a severe popping noise. When the
volhimne control was torned down to correet
this, the progron wounld  fade out
pletely.

Removing the ground  conneetion eaused
i great inerease in volnme and also in back-
ground noise: suggesting the trouble, On
examination, it was found that the nian whoe
instafled the lightning arrester had heen in
too great a hurey: he had left the gronnd
comneetion Ioose, so that the slightest move-
taent in the wire would vary the contaet,
A few turns with the pliers inade everything
rosy,

E. Deines

sensitive set i in

Conl-

A SEMI-BAND PASS FILTER FOR TIE

BROAD TUNING RECEIVER

By R, William Tanner

ANY times the Service Man is con-

fronted with the problent of inercas-
ing the selectivity of o receiver and, par-
ticularly, of one which was manufactinred o
vear or more ago, when edistanee was the
main qualification of a set. Tle, generdly,
cither ents down the length of the antenna

ANT 15T RF.
| ; E_L J
GND. L T i
i

FIG.1
ANT. 1ST R.F.

¢
GNDT g L u g é T
‘o FI6.2

Fig. 1

Two band-pase arranacements cchich may  be

afplicd to qive sclectivity to & recdver.

svastern orinstalls a0 shall=capacity con-
denser in the antenna leal. Both of these
methnds inerease the selectivity but reduce
the strength of signals as well

It was at a time when the writer
working as i Scerviee Man that he devised
a rather unigue means of inereasing seleetiv-
ity sl at the same time, improving the
quality, This was applicd in the formn of
i setni-hand pass filters No tiresomne mathe-
matics are required to determine indnetanee
aned eapaeity salues, The only parts needed
are a few feet of Noo 26 to 20 cotton-cov-
cred whres & samall battery dip, and one of
the old style vaviometers (200 to Go0-meter
1.\|u-~').

Referring to Fieo 1, it will be seen that
the varimnmeter is conmected in series with
the antenna and ground, N coil L, conpled
to the wrompded end of the variometer, and
another coil L conpled to the fikanent end
of the first KU transforier, compose a
link cireuit through which the antenna cur-
rents are applicd to the gridk ot the R, or
detector tube, whichever the case may be,
L. consists of 6 turns fistened in plaee in
any mamer which comes to mind. 1.1 should
hiove 10 torus, tapped every turn down to
4 (less than three turns will result in poor
quality dne to elipping of side hands). 'I'his
is what the clip is needed fors to vary the
mimber of turns in order to seeure i satis-
factory action.  Before 1] s
wound, the regular pritnary or antenna coil
(it e s nsed) should e ranoved, to
climinate the loss which woidd resnlt from
the “dead™ eoil being in close imluctive reta-
tion to the grid cail,

In operation, the number of turns in 11
i decreased until seleetivity is at its hest
with o good quality  of reproduetion; al-
wad s retncrbering thaty, the more turns in
cireuit, the less will he the sebeetivity and
the hetter the quadity: and vice versie If no
shielding is cmployed in the receiver, the
Lindd-pass effect will pot be very pronouneel,

I o varioeter is not
and o variable condenser similae to those
used in the reeeiver may be caploved: this
arrangement is depicted in Figo 20 A vario-
meter is recommended: as then the funing
is not so eritieal as with a coil and con-
However, when tuning, either nay
be set at mininmon and, after the signal
has been regularly tuned in, varied for hest
resnlis.

wWis

handl-pass

avaltable, o coil

denser,

“DATA TARBS" FOR RADIO-CRAFT
By H. R. Wallin

HE Service Man, who often peters to

this magazine for data for inforation

on certain subiects, will find the data tubs

deseribed herey just the thing, They obviate

the ontilation of the aagazine and loss of

time hunting for the snbjeet through the
indexes,

The tabs ave made of snall strips of

heavy paper or light cardboard or, prefer-

www americanradiohistorv com

Fig. 2
A convenicut wethod of ndexing a magusine
file for ready refeecice to useful duta.

ably, from the linen tags used for checking
trunks. The data are typewritten on the
strips or printed in with pen and ink: and
the eneds are pasted on the edges of pages
supplying the information.

The tahs are pasted down the full length
of the magazine so that all of than are
visible, s inoan indexed hook.  Should o
Lerge nunher of pagres be tapged in this
wanner, the varvious tabs may be colored;
us for instance, wll tube data on red tabs,
power-packs on white tabs, ofe, ote,

SALVAGING FILTER CONDENSERS
By J. Pristash

S().\l]". Serviee Men who write in thesc

colunms reeommend a hanmer and eold
chisel to sidvage parts within sealed cans,
and ruin lets of good condensers. ] don’t
cven tirn in the Taulty blocks on new ones:
as it s o« simple matter to repair them at
home, besides saving time in CilSes
simel keeping  the good will of your cus-

sunie

toners,

I use a gullon paint cin about half full
of seal (taken from packs that I wrecked
hefore T used this system)., Put this hucket
on a hot plate and don’t use nmeh heat,
When the seal is hot, lower with pliers the
pack that yon are going to thaw out, into
the hot seal. Leave it in there abont half
an heur or more. When the block is thor-
oughly thawed oty U out with o pair of
plicrs, and ponr out the hot seal. In some
cases it rons out through the numerons
eracks.  When emptying the ean, be eare-
ful not o dump out the parts. You will
find that there is practically no seal Jeft
on the chokes, condensers, etes ot do not
hiandle condensers while warn, becanse of
the likelihood of polling the leads out, which
will render the useless. This
applics to the condensers with hrass strips
for leidds,

comlensers
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This way most Service Men can use parts
on hand which have been almost a loss be-
cause of their size, cte; as a rule yvou will
find plenty of room in these cans. In soume
eases, where the bias bypass condensers are
located in these cans von can replace them
with a larger condenser (hum being the lim-
iting factor). 'This way you have another
booster for vour service; most owners will
notice the difference i tone, and appreci-
ate the change.

In scaling up the repaired block, do not
pour to the top in one coat, because of bub-
bles which will come to the top. A neater
job will result if the first coat is allowed
to cool off before the final coat is poured.
The hollow spots that will form in the top,
by the shrinking of the seal, ean be filted up
with hot seal: and the surface finished with
the flame of a torch; that is, if the Service
Man wants a neat “factory™ job,

Yon can not injure the chokes and con-
densers; the temperature can not rise high
cnoungh to burn them heeause of the low
melting point.

1 am a charter member of Ravro-Crarr,
and enjoy it very much.

RADIO-CRAFT

MODERNIZING VOLUME CONTROL
By Henry C. Miils

FEW notes may be of use to some
other Service Men, who have some of

the hattery-type scts still on their list. The
type of set 1 am using as an illustration is
the Crostey “Model 601" which in my expe-
rience, has been the most frequent offender
in this respect; namely: varying or fhuetnat-
ing volume, when operating on loeal stations.
The volume control of this sct is a rheo-
stat, regulating the filients of the three
R.I°. tubes. When located within a  few
miles of a hroadeast station, it is necessary
to keep these filuments at such a low tem-
perature, that the tubes are operating at
the eritical point where slight changes in
the filament voltage cause quite a large
change in the filament emission: with the
result that the volume inereases and de-
creases, with even slight Auctuations of the
filament current, in a greatly amplified fornn
The remedy, of ecourse, is to operate these
filmnents at a temperature above this eriti-
cal point; but, vnless the volume ean be
controlled in some other manner, this results

461

in undesirable loudness. The following
miethod has proved very satisfactory; though
it results in a slightly increascd drain on
the “A™ battery, the improved operation of
the set more than offsets this disadvantage.
Disconnect the filament rheostat, and con-
nect the filament wires direetly to the fixed
resistor in series with this rheostat; this
gives the R.F. tubes slightly less than 5
volts. Remove the rheostat and mount in its
place, a 0-500,000-0hm potentiometer (Cen-
tratah, or other non-inductive type). It will
probably be necessary to take the shaft out
of the rheostat, and substitute it for the
regubar shaft of the potentiometer; sinec
this set regnires a long shaft to extend
throngh the cahinet panel. Connect the acrial
to the center arm, and the grid and ground
to the others: use shiclded wire at least for
the grid connection (ordinary armored anto-
mohile wire works very well). The R.F.
choke used in this sct may be removed it
desired; but, while this results in a slightly
increased sensitivity, it alse has a tendeney
to cause oscillation, when the volume is
advanced to its maost sensitive point.
(Continwed an page 493}

The Service Man’s Open Forum

His Opinions on Conditions and Practices in the Radio Business

IMPRESSING THE CUSTOMER
Editor, Rapro-Crarr:

We have found that, as a rule, it is not a
very good policy, psychologically speaking,
to refer to service mannals in the presence
of the prospective customer. The muajority,
not having any fundamental knowledge of
the radio, do not take into consideration that
there are hundreds of different eircuits.

In the matter of resistors alone, it is an
impossibility to have indexed in one’s mind
the different values used in all the modern
sets. It is, therefore, a good policy for stu-
dents to study several of the most popular
circnit diagrams, and make a mental picture
of the scts using resistors in the different
stuges for voltage drops.

It is taken for granted that every radie
Service Man realizes the use of 4 good set
analyzer is an absolute necessity in the
servicing of modern radio; for he can not
get to first base without one,

Good personal appearance, with the abil-
ity to meet the pubtic, is one of the greatest
lielps to the Service Man., In the course of
inspection a number of seemingly  foolish
questions are to be expected, With a little
paticnee, all these gnestions can be answered
to the satisfaction of the customer,

I will illustrate a few experiences of my
own which will cause mnch langhter to the
novice but not to the old-tiwmers who, like
myself, are sure to overlook some of the
more sinple faults at one time or another.

A Radiola “41” which would only bring
in a few strong locals, heside exeess oseil-
lations, had heen attended previonsly by
two “Service Men.” Since some of these dn
not know where to find the neutralizing con-
densers on these models, it was my sup-
position that the set was out of balance. On
sliding the chassis out, it was found to be
impossible to stabilize the set! As we all
know, the antenna and ground leads are

taped and, npon disconnecting, there was
fonnd to be no-continnity. An open antenna
lead!! 'This is one example of overlooking
one of the simpler faults.

Another call was made on a Majestie,
After the usual questioning it was found
that one Serviee Man had reported, as the
trouble, an open pri-

Later, inquiry disclosed that one of the
roomers, not knowing where to find the
switeh and wishing to shut off the set, had
snapped it off at the socket.

It was evident that the other Service

(Continued an payge 495)

mary in the  power
transformer. Upon
snapping  the  switeh

and looking into the
set, it was found that
none  of the tubes
would  light. Upon
following the lead to
the receptacle (which
in this case was a key
socket  of a  mantel
torehiere) and turning
the key the customary
hum was heard and in
a few minntes the sig-
nal came through.

Radjo-Craflt,

New York, M. T.

Gentlenen :

ice satlone.

AT

Service Men often wonder
sehy the essential detatls

for scrvicing a certain sct we reaosln
are not available through

Rap10-CRAFT or the Ofiv

cird Radie Service Mamval,

Here is one reason, In ny:IQ

ecidentally, e might com-
fure this lctter with the
attitwde  of an  English
manufacturer, as told in
“odeross the Water,” on
fages  495-496  of  this

issue.
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Genemar Motoms Ragio CORFORATION

payron omio

NHovember 1z, 1930

98-88 Park Placs,

a%t- Mr. H. CeTasback,

Replylng to your letter of Navesder 7th, we regret
to agaln advise that it eill not be posslble for us %o lasus
tris eonfidential data to any othber then our suthorized serv-

We heave o sufficisat numder of these Service 3tatisns
franchises and estabilshed throughsut the country o loewrs
prompt service to our dealers apd custosers, and do aot bellsve
1t advizable to lesue thls data to aervice men who would be L
a positlon to compete with our euthorized Service Stations.

Regreting our lnabllity to help you in this Datter,

Youras very truly,

A g ke
—"r. M. th!l.l-"p?‘ 3
Service .lcilﬂae:\‘.
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MAJESTIC “MODELS 30,” “51” AND “52”
SUPERHETERODYNE RECEIVER

The “Model 30" chas<is is ured in the “Model
527 Majestic superhcterodane:  vemoving  the
legs from the ~mall cabinet, thus making ;o radio
et of the mantel type. resnlts in the = Mulel
31" receiver.  This cirenit is one of the lawest
developments of the Grigshy irunow Company,
Chicago, 1.

Referring to the diagram, the following parts
values will apply: (U1, (2, O3, ganged variable
condensersy; (U5, Co, U8, (9, (10, U111, (12,
C13, are lailt into the receiver assembly as
circuit-aligning wnits); U4, C7, C17, (18, 0l
mi.; C14, U135, (21, 22, U235, €28, 0.15-mi.;
Cle, 19, €24, 1.0 mf.; C20, .04mf.; €25, 3
mf., C26. 2 mi.; C27, .69-mf.

The resistors have the following ohmic values:
R1, 10,000; R2. 100,000; R3, 12,500; R4, 500;
k5, 35.000; R6, 253.000; R7, 800; R¥, o0; RY,
2.680; R10, 4,170; R11, 4.030; R12, od5; R13,
116.

Filter choke Chl has a resistance of 330
ohms; the field eovil is filter choke (h2, 1.000
ohms, A 3.2-valt pilot light used at V9.
The volume contrul is a double unit; the ganged
resistors R1, R12,

Lack of plate voltage on the sccond detector
may be reported in some instances; probably
due to an open resistor (R6).

Condenser (8 is the antenna compensator.

Operating current values are as follows: Fila-
ment potentials, V1, V2, V3, V4, V5. Ve, V7,
2.35 volts; V8, 4.8 volts. Plate potentials, V1,
V2, 180 wvolts: V3, 236 wvelts: V4, 225 solts:
V'3, 90 volts; V. V7, 250 volta; VR 3538 volts,
Plute currents, V1, V3, 3 ma.; V2, 0.8ma.;
V34 many V4, 03 ma; Ve, V7, 25 ma.; VS,
40 ma, Centrol-grid potentials, V1, V3, 3 volts;
V2,8 volts; V4, 20 valtsy Ve, V7, 3705 volts
(on :malyzer, the grids may read abont 1.73

1%

volts; to get true reading, measvre from tla-
ments to grontad),  Nereen-grid  potentials, V1,
V2, V3, 90 wvults,  (LCathode potentials, same

as controlegrids.)
Following are the correet (manunfacturer’s)
code numbers for the Majestic tubes recommended

for the receiver: V1. V2, V3, G247 V4,
“GA27;7 V6, VI, CGe4R0T VR, G800 VS
is o w4277 de Forest tule,

Where the line potential exceeds 118 volts, it
will be necessary to use a line-voltage regulutor;
there is available a special unit whieh is recom-
mended i such jnstances. It is designed with
three outlets marked 11007 120077 aml 1307

calibrated oscillator e used to snpply the 175 ke,
irequency required for aligning  the veceivers
and that the procedure be {follimverd acenrately,
To align the intermediate-fregnency oscillatar,
comeet the ontpt of the LF, wscillator to the
grid of first detector V2. Toue the oscillator
to o frequency of 173 ke, and align the plate
circuit of V2, the grid and plate circuits of
AV ioand the grid cirenit of V4 fur maximnm
deflection of o milliammeter or thermogalvano-
meter connected  (in place of the dynamic re-
producer’s voice-coil) across the vutimt secondary
terminals of the ouypmt transformer T2, This

alignment  should he done with great cantion,
masmuch  as it materially  affeets the entire
selectivity of the recviver,

If the 1.F. circuits are so far out of align-
ment that no ~ignal can e heanl, it may be
necessary to put the oscillator ontput  (which
~hould be adjustable) on the gridd of V3 and
roughly align the secomd half of the LV, stage,
first; then proceed with the remainder of the
steps indicated abave.  The fonr aligning con-
densers are located on the rear of the chassis
about midway down the rtight-haml side; from
left to right (facing the receiver from the
rear) their order is: CIo, C11, C12, C13,

The procedure to follow in aligning the R,
cirenits is given lelow, The locations of the
small circuit-aligniug condensers are as follows:
C3 (aligning condenser balancing the minimum
capacity of the oscillator tuning comlenser U3
to the mininmm capacities of the baml--clector
tuning condensers U1, C2-0°9), is accessible from
the hottom side of the chassis, and is locuted
nest to the end of the gang comdenser on which
the cable drive is monnted; C6 (tracking” con-
denser, shaping the toning graph of the oscillator
to accurately match that of the haml-selector),
is accessible from the rear side of the chassis
through a hale in the R.F. base assembly, and
just to the right of the power transformer; (8,
the first antenna alignmegt condenser, is acces-
sible from the hack of thT chassis, just slightly
upwnard and to the aight of the antenna and
ground binding posts: €9, the second antenma
or band-selector alignment condenser, is accese
sible from the Dbottom of the cha-sis and is
Tucated throngh the center hole of the chassis
ta-e,

Tune in a station at approximately 1,280 ke
wand align the oscillator and antenna or band-
selector cotdensers U5, C8, U9 Next, tune in a

knob from side ta side, until maximum signal
strength s obtained, (as iwlicated on the ontpit
meter).  Fhe thivd step is to set the main tun-
g dial to exactly 1300 ke, and tune in, by
means of the o~cillmor aligning condenser C3,
a LAauke, signal. 1t now will he necessary to
rexdjnst condensers U8 aml €9, Nt this point,
the dial reading shonll be checked by tuning
in a broadcast station with a known freguency
higher than 1.000 ke.; and then the dial strip
i< to be slipped to the correct setting with re-
spect to the index of the dial escutcheon. As
a final check, test the receiver for sensitivity
and  selectivity; and, if necessary, repeat the
operation until satisfactory results are obtained.

Note that in seme cases maximmm output
miy appear to fall at cither the maximum or
the minimum capacity setting of the oscillater
tracking comdenser (6, N\ simple check to de-
termine whether this is actually the maxinmm
ontput is as follows: after obtaining the lest
setting of C6, try a slight readjustment of U9.
11 this readjnstment results in nothing mere
than slight improvement, the adjusiment of U6
is satisfactory.

Resistor Ré located at the right of the
connecting terminals, inside the can above the
power transformer: it is helow and between the
sockets of the power tubes, :

Resistor R1 varies the signal input to the
R.1. amplifier tube V1. The other half of the
volume coutrol (R12} controls the biasing volt-
age on the R.F. amplifier V1 and the first
detector, V2,

Condenser C8 is adjustable through a hole
in the rear of the chassis, \Vhen the installa-
tion of the receiver is complete, 4 station between
1anm amd 1400 ke. shonld he tuned in, and
the volime control adjusted to low volume.
Then adjnst C2 until maximym volume is ob-
tained.,  PFurther adjustment of this comdenser
will not be necessary unless the length or posi-
tion of the antenna is changed.

The manufacturers advise that wnder no coun-
ditions should an attempt he made to use a
ground connection on the antenma binding post.

A tuned  filter choke-and-condenser system
(Chl, C27) is used to reduce the hum level
to a minimum. For this reason, a replacement
condenser of exactly the right capaeity must be
used, if it becomes necessary to change con-
denser U273 wotherwise, the absorption circuit

s

volts, rating the correspomding inputs, uikke, signal and cedjnst the tracking condenser  (Chl, €27) will not resonate at the correct
It is extremely important that an accuratelys  Co, while slightly rocking the tnning condenser  frequency.
ANT CAP CAP POWER TUBES
L2 (MIDET €O L3 €11 JWLE €1 L4 18 20061 N0 11 Typius LET .
s L9k L o 80
70
r "L T \g{t ;§
R1 \73 V3 = L Ea
(voLl : - 24 ReZ Sl . E.;".
~C28 24 (14 'o__':"‘
(15 &
,GND ¢ “-]
o : -
N 8§
3 N #111 *
7 1 ||J 4! 1‘-II 1 oW L | [ =
3
’J czo"_ 12 A9 L R7 —a
W 3 Ao o= CH 80 |
TR A4 FAI AED [cis e %6 %
cat (rigmiz 2 Gy It 3
lr | ARE GANGED) P Lan
HOV.AC

The Majestic “Model 307 chassis is the most compact of the A.Copcrated superlicterodyies yet prodwced, beiug adaptable to even a midgct cabinet.
The twaing is single-dial; the R.F. stage’s tuning condenscr

has a single stane (screcnsgrid) of intermediate-fre

cquency amplification, working at 173 ke,

bring ganged cith that of the oscillator,

It
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Favorite Testing Equirment of Service Men

And methods for its use to the best advantage in and out of the shop

A DYNATRON SERVICE OSCILI.ATOR
By Dale Pollack
1E modnlated frequeney oseil-
Litor is o usefnl adjuuet to any Serviee
Man’s kit, with which he van perform a
varicty of vital tests on Dhroadeast reeciv-
It is simplicity in itself for o techni-
cian to line up a ganged taning condenser
il he carries his own station with hin.
Have yonu ever attempted to halanee foar
or five tuned cirenits with nothing bat your
car to help yomr It is a nerve-straining
task. No Service Man who has been ealled
to repaiv a receiver and, after working
over it for a the without finding any thing
atniss, is suddenly startled with this from
the loud speaker: *We regret that, owing
to an *=OR this station has been silent for
the past two hones™-

rivdin

©rs,

would ever want to he
without an oscillator again, “There is noth-
ing more cembarrassing than to have the

owner for whom you are servicing a set
present at a time lke this
But the Serviee Man who carries an oscil-

Iator with him can easily snpply his own
signal to the set and thus really determine
whether it is inoperative,

Unfortunately, however, most oscillators
nsed at present comprise the elenents of
a young broadeast transmitter, ‘T'wo vacunm
tubes are reguived: an RF, oscillator, and
an ALK escillator to medulate it and thus
make the signal audible,  Snch a deviee,

with its associated hatteries or power equip-
ment, s a o somewlat complicated  piece of
apparatus—worthy  of o labhoratory, per-
haps, Dbut rather anwicldy for o Serviee
Man to carry,

Vnother type of escillator emplays o haz-
zer to modulate the R eurrent. "Phis dis-
advantage of this miethod is that, althongh
it eliminates the modulating vacimnn tube,
the buzzer minst be very carctully  packed
in a hmlky, cotton-tilted hox to prevent any
noise  fromnr reaching the cars of the oper-
ator diveetly from the buzzer,

Otherwise, sinee the volume control mnst
be set near minimmn when a0 set is being
adjusted, the sonnd of the buzzer will over-
shadow that from the set and precinde the
possibility of making accurate adjustinents
critical  as  a tnning

o a deviee  so

condenser,

In addition, both of the above modulating
systerns snffer in that the modulating piteh
is fined. Phe vacuum-tube  modiulator, if
of the connnon iy pe, ntilizes two indictanees
in the oseillatory eirenit,  T'wo  capacities
mmst be changed to vary the andio fre-
queney, Vet keep the percentage of modula-
tion constant.  The same is true of the
IR.F. oscillator, The tuning condenser, since
it tnnes only part of the oscillatory cir-
enit, also varies the ontput of the oseil-
lotor.  Henee, to wake sensitivity tests on

a bropdeast receiver over the entire hand

This wttractive test beucl wus constracted by 1ivd
\is spare time,

Tervas, from second-hond lumber i
Supreme lakoratory test panel apd [Maguoemeter

of the Mabry Radio Shop, Beawmont,
Ity elaborate equipment includes: ¢cnter, a
Ieft, ehmmeter and panct for reading cirrent

fuput 1o a sct! right, anteans and line recepracles and an R.F. vscillator with phouemiaph pickup

for its madulation. Below, portable testing

center pancl,

equipment.
How many shops can showe as attractive and complete an arvangement?’

The battery supply comes inta the lowcest

www americanradiohistorv com
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I
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28V 40V +30 F16. 1
1.5v.
| d
'] TR

T F1G6.2 l

o, the simiple cirvwit of a dyndtron oscils
ater a2 tube s belowe, Wts poieer supply.
€ ‘ castly carvicd tweith a

sertvice kit
of frapmencies either a corrvection factor
(which will be inacenrvate in all probability)
must be introduced for cach frequeney, or
i ealibrated RF, voltage divider must be
shonted across the ontpnt.  All this is a
complicated procedure, unsiited to a Serv-
i Man’s needs,
A “Kink” of the 24 Tube

Fig, 1 is the diagram of an extremely
simple Serviee Man's oseillator whichr has
none of the disadvantages of the above

tyvpes,  Inspection of the diagram will show
that it is not of the ordinary kind, 1t is
well known  among  engineers, but  little
known  elsewhere, that  sereen-prid  tubes

possess avery strong “dyvnatron™ character-
istie: that is, one where the plate-voltage-
plate enrrent graph is negative over a part
of the enrve: o, i other words, wherve the
curve poinds down instead of up as usoal,
Increasing the plate voltage decreases the
plate current over this range.

The  tube which most  strongly  exhibits
this negative-resistance characteristic is the
bype 24 Tt has been shown that, if a reso-
nant cirenit is introduced into a tube oper-
ating over the negative portion of its enrve,
it will oscitlate at the resomant fregqueney,
This is the principle utilized here.

Howeser, the tube, instead of oseiilating
at one frequeney, is made to oseillate at
hoth radio and andio frequencies, one being
superimposed on the other in the output.
Sinee only one el s used for cach fre-
queney, changing oy of the constants s
very easity accomplished withont affecting
the remainder of the cirenit. The values
of parts listed will give an R, range from
500 ke, to 1530 ke, and an audible range
approximately from 2000 to 5000 eveles per
second,  This enables the entive hroadeast
hiniel to be conveniently covered,

The outpnt at the various frequencies will
be el nore unitorn than that from most
“tickler™ oscillators,  The vesistanee  and
fosses of the oscillating cirenits should he
as jow as possible, however, or the tube
will not oscillate at the andio trequeney,

Fig. 2 shows a very simple power supply
for the oscitlator.  The transformer has
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only two secondary windings—2.5 volts for
the "24°s filament and 5 volts for the 014
nsed as a rectifier,  The filter is of the
simplest sort.

Method of Use

The aperation of the oscillator is very
simple.  Apply the proper voltages either
froin the power supply or froe batteries
(one cell of a storage battery may be used
for the 24 tikunent) and conneet the an-
tennie post of the instrument to that of the
receiver.  Set the oscilhdor condensers at
convenient values—say 1000 ke, and 500 ¢y-
cles: tune the receiver to 1000 ke, and the
S00-cvele note should e heard.

The oscillator must, of course, be tested
aned ealibrated heforehand on a set whose
characteristics are known; nsing hroadeast
stations for the RLVE. standard, and a -
sieallyv-inclined ear for the audio standard.
'or this purpose the L. calibration need
Le ouly an approximation.

Condensers ina tuned  radio-frequency
amplifier may be casily lined wp. Tune the
oscillator to 350 ke, plug vour set analyzer
into the output tube’s socket, place the tube
in the anulyzer, and set it to read plate
curvent. Then adjust each trinmning eon-
denser, starting with the first stage, to get
the maxinmum deflection of the meter. After
all the condensers have heen adjusted satis-
factorily, check vour adjustinent at 1500 ke,
and 1000 ke, 1 the condensers do not bal-
ance at these frequencies, strike o mean
Ietween the teimmer settings; favoring the
lower frequencies, as most receivers are least
sensitive here.

Sepvice Men should find this amit an in-
dispensible addition to their ontfits.

Parts Required
A—Dair of headphones, which serve as the
AFL inductance;
2R, coily, about 200 microhenries, such
as the secondary of a R.EF. transforiner,
used in receivers to ('nllplt- two tnbes to-
gethers
Se—xsmall 13 eliminator
convenient values
Cl, C2, ¢4, O, C5—Tuning condensers for
the ALK, range, 0005-, 002-0 005-, 482, and
O5-nf. Other vadiues may be interpolated,
it desired, for finer adjostment of the
audio frequeneys
‘t—\Variahle condenser, O0035-nf.:
Ci, U8, CY9—Tilter and hy-pass condensers,
1 to 2 nf. each:
111, Ha—"FTwo da00-olnn, 1-watt
122 (ne $u00-olun, Hewatt resistor:
T—Transformer: one  secondary  winding,
2.3 volts at L35 amperes: the other 5 volts
at 025 ampere;
V1—One "24-type tube;
V2—One 01 A-type tube;
=
Il

choke, of any

-

resistors;

Switel
and J—Midget plug and jacks, or rotary
switehy as preferved.

INEXPENSIVE MODULATED
OSCILLATORS
By James H. Mills

HT oscillator shown in Fig. 3 at A s
the hest to use if a J10-volt X, C, line is
availables 1t is casier to take on vour serve
ice trips because it doesn’t regnire any bat-
teries. That shown at B is o good one to
nse where A, C. power lines are not availahle.
In the first design (\). the eoil 1.1 con-
cists of about 100 tms of No, 22 enaraeled

RADIO-CRAFT

]

s L2 [T 0005-MF. I|
L1
(T00 I
L 2704 ‘
L MEG |
c Cy EE |
L l [
> i |
T !
LAMP . :
® .
221 VOLTS
- | {
-+ 30
[ at vouTs Z oHms
110 v AC.
1.y QUTPUT TRANS. @ 4 1 RATID o
e 2}
= 0-TMA
BUTPUT OF ocC
RADIO SET HIGH
5 RES + LOw RES
SEC
SEC PRI
FIXED CRYSTAL DET
® w0 e
— o — 4 l.
nov Ac OOO(D T0 QUTPUT OF
RADIO SET

Fig. 3
Upper 1eft. an oscillator operativg divectly from the light line: B, a batterx-operaled type. The
former takes the o0-cxele hum;: the note of the latter is given by the leak.condcnscr combination at

a suitable pitch.

The ontput meter of C is convenient; but that of D is beth lighter and less

capensive,

wire wound on a 13;-inch tube with a tap
at the 30th turn. The coil L2 consists of
100 turns of No, 28 enameled wire wound
on a It -inch tube. ‘Phese windings should
e placed at right angles to each other. The
condenser C has a capacity of (0t-mf. The
fixed econdenser €1 has a capacity  of
A01-mf.,, and should have an A.C. working-
voltage rating of at least 150, A\ 201\ type
tube is used at S and a 110-volt 25-watt
lanmp,

In cirenit B, the eoil 1.1 consists of 100
tnrns of No. 28 enameled wire, wonnd on a
11 -inch tube, with o tap at the 50th turn;
the variable capacity has a maximum of
0005-mif,

Two autpnt rpeters to nse with the above
oscillators are shown at C and D, Both are
good: that of 1Y is the cheapest to haild

IMPROVING OLD TESTING
EQUIPMENT
By Henry Burwen

F ovon have an old type tube tester, it

can probalily be easily adapted to test
the tiodern T have a Hoyt tester,
rade vears ago for testing bat-
tery tubes, and did a little experimenting
with it recently. A few slight additions
hive nurede it possibie to test nearly all
types of tubes with it.

The vperation of this tesier is such that
one meter gives three readings.  Fiest, the
rheostat is tnrned up untit proper fikunent
voltage for the hnbe is shown on one scales
then, when one button is pressed, the pointer
drops haek to vead plate millimaps on an-
other seale. With this button «till down,
i second bs pressedy whieh ties grid and
plate topether; and the pointer goes up to
pive spaece current reading. Current is sup-
Plied by a G-volt storage hattery and a 2217~
volt I hattery,

tubes,
several

www.americanradiohistorv.com

Modernizing the Tube Tester

First, 1 procured a *Na-Ald® adapter
having four legs and tive holes: this permits
placing S-prong tubes in the socket. 1
found, while endeavoring to get o reading
o 27% with this adapter, that the rheo-
stat would not carry the load and wonhd
start to burn.  Aecordingly, T proenred a
Carter 10-ohmn rheostat having i capacity
of 2.2 amps: one xide of this 1 connected
externadly to the “A™ binding post of the
tester, the other side to the externad A"
terminal of the socket. The vheostat s
sitply laid on the bench and attached by
the flexible wires.

The effeet of this is to couneet the new

vheostat in parallel  with the old; when
(Continued on page BH)
1
s .® & e
g-* "B+" TR AT \
@,
N22 BUTTON SCALE | ExTERNAL
— 5G.CAP RHEQSTAT
P SOCKET y 10 OHMS

T L e 22 AMPS,

l o . NTIBUTION T R gip

| RHEOSTAT

Fig. 4

The added rheostut and  adaprer permit UY
tebes to be tested zeith an old-stxic it

4Y2V. BATT 4

Fig. 5
the adapter holes as tipjacks makes
conpections  easy oun o et priced
wnalyzer,

sina
cateraal
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At the left, a smalicr “condenser” attached to a portuble stand; aud need with the acavcrator for a localized heating effect,
The condenser plates are clase tepctiier jrere.

epparatus, with the rectifice open,
Sol™ tubes in the opcrater's hands,

The lead to the sliding plate is clearly visible

RADIO-.-CRAFT

February, 1931

Ceuter, an end vicw of the

Riulkt, the radio-frequency coils of the generutor; and one of the “PR-
(Photos by conrtesy of General Llectric Co))

How Radio Generates a ““Health Fever”

INCE the dawn of edical seience, and

until o very recent date, though phy-

sieians  distinguished hetween “malig-

nant™ and “henignant™  fevers, they
cevtainly did not intend to vecormmend the
latter as desirable for their patients. To
“break the fever” was the purpose of treat-
ment.

As the nature of disease hecame better
known, in the latter part of the nincteenth
century, it began to he realized that most
of the svmptons formerly attributed to the
disease are caused rather by the regulatory
mechanisne of the body, organizing  itself
o a war basis for the expalsion of an in-
vader.  Of Tate, it has become understood
that fever is not a disease, It a method
of carrving on the campaign against  dis-
case,  As a defending ariy—to miake a sng-
gestion which is not intended for an exact
parallel—will lay waste its own ficlds and
burn its own cities to make the position of
the encmy untenable, 5o the human hody
throws oft the cheek which keeps it at nor-
nial temperatures; and heats itselt several
degrees hotter for the purpose of weakening
the intending bacteria.

This discovery was to snggrest to doctors,
a few vears ago, that very deep-seated dis-
eases, against which medicines seemed  of
little avail, might he emnbatted by eausing
the body to heeome feverish, The most feas-
ible anethod of doing so seemed to be to
introduce  the germs of another, and
dangerots disease, which is notable for he-
ing accompanied Iy feverish - conditions,
‘Thus  two  unbealthy  conditions would be
caused to eaneel ot each other,

Some  three years ago, however, a very
interesting and spectaenlar effect was dis-
covered by radio experimenters, working on
a powerful short-wave generator, Radio is
not felty as such, by any lonnan senses bat,
in the field of a six-kilowatt, six-meter trans-
mitter, men beeame feverish, This condi-
tion was not a sickness, bat a heating of the
body, cansed by its eleetrical resistance to

less

the dnvisible, imperceptible waves.  Inani-
mate objects, other than insulators, became
hot; an apple held on a rod close to the
transmitter could be haked, and sausages
couldk be miysteriously  cooked.

Consideration of these matters led to the
idea that, perhaps these waves conkd be
used for medical purposes. Dicthermy has
long been knowns this consists of passing an
clectric eurrent throngh a portion of the
by, thereby warming its path.  ITowever,
this method tinds to create certain reactions,
which limits its use to feeble current; and
a high voltage ean not be safely applied in
this manner.

In the radio wave, however,
only the natural electric forees of the hody
are sct into agitation within it; and there-
fore it is safe to put the patient into an
area of great magnetic intensity—one in
which, for instance, it wonld be uncommfort-
able to wear a ving, because of the heating
of the metal.

case of a

A Generator for the Medical Laboratory

In pursuance of this idei, sneh equipment
has heen produced and placed at the dis-
posal of a number of medieal research work-
That illustrated on the cover of this
magazine, and at the head of this page, was
constructed by the General Fleetrie Co. for
experimental purposes. It is not, as yet,
generally available to the medieal peofes-
sions though it may be presumed that such
treatuent will in a few vears e standard
in specific eases, It requires, however,
highly-skilled operators: sinee it is, in fact,
a very powerful nliva-short-wave radio sta-
tion, even though its nuse is confined to a
single room.

The heart of the oscillating cirenit, which
works between 22 and 30 meters (ten 1o
fourteen million Kiloeveles) is found in two
Son-watt vacimum tubes, of a ospecial type
known as the “PR-86L"  This is a screen-
grid pliotron: the eleetrodes are brought out
to separate stems to reduce internal capaci-

Crs.

www americanradiohistorv com

ties. The filament is thoriated tungsten in
a Jdouble spival; the plate has six wings for
the dissipation of heat. “The sereen-grid has
two external leads. The electrieal supply is
obained  frome two  hot-cathode, half-wave
mercury-vapor rectifiers, which are fed from
the 7000-volt sceondary of a transformer,
amd apply 3000 volts to the plate of each
oscillator,  The power  transformer’s pri-
mary is provided with an auto-transforner
winding to insure constant input.

The output of the oscillator is fed into
a condenser of small eapacity, thongh large
proportions, in the field of which the pa-
tient is placed. “The plates, on which the
3,000-volt alternating output of the oscil-
lator is impressed, arve of Li-inch aluminnn,
28 x I8 inches each; and each is covered
with hard-rubber plates, 14-inelt thick, to
insulute them against a conductive short
circrrit, or arcing, should any person ap-
proach them too nearly.,

It is well-known, if not toeo generally ap-
preciated, that a condenser is essentially,
not the plates, but the insulating material
hetween the plates. The plates are merely
the flattened ends of leads to give a con-
ductive contact to the surface of the in-
sulator or diclectrie. The charge of the
condenser is kept in the dielectric, as demon-
strated nearly two handred years ago by
Franklin: the value of the charge which it
will receive—that is to say, the capacity—
is determined by the amount of electricity
which the dicleetric will absorb and restore
to the circnit.

For instance, the lowest capacity is found
when only dry, motionless air scparates the
plates. The eleetrons, foreed by the charge
away from the plates, penctrate no further
into the air than inte vacnum; except as a
few of them are taken up and earried by
moleenles of air. If, on the other Immi,
oil or glass separates the plates, a great
niany more eleetrons can be foreed into the
insulutor; aned the eapacity of the condenser

(Continued on page 197)
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Eliminating Interference in Airrlane Radio

How the difficult problen. of making plane-to-ground conversation

HFE Levnote of eifective radio-tele-
phone conmmmnication hetween plines
in thight amd gronnd stations is the
proper sileneing (clectrically) of the
ignition, einglive, and moving metal parts in
the airplane, as the commmumication  engi.
ocers diseovered when they set about to
develop an aireraft radio-phone installation
for the San Francisco-Oaklamd-Chicago il
San Dicgo-Seattle mail-passenger airways
operated by the Boeing conpanies,

I'voper shiclding and bonding of the nir-
plane presents the greatest difficulty in the
installation of the equipment so that effee-
live operation s possible
necessaribe low powers ot the transmitters
plane
mnst be unusnally sensitive to obtnin veli
able communication. The gain of the 1
ceivers must be of the order of 120 decibels:
amdd therefore the interfercnee problen is
indeed serions by reason of the enormous
fain,

Tt was fonnd that the ignition svstemn had
to be covercd with metal to lower disturb-

Becanse of the

on the ground, the receivers on the

reliable was solved by engineers

By ROBERT H. FREEMAN

nees o a point wher
feved with the reception of voi
Standard shielding equipment either did not
shiclkd at the s660- and 3112-Kiloevele fre
guenvies (3287 amd 9542 ncters) emploved,
or it did neot have the neeessary durability
to stand up nnder the nany hours of flight
required from the aiv mail phinese “There-
fore il wus necessaryv to evolve a haerness
which woull eliminate etfectively the inter-
ferenee from the Jgnition svsten,
that high voltages

they no longer inter

siwnals,

(ur the

Considering

order of 13 to 18 kilovolts) are employed,
the problem of shiclding the spark phis
wis diffienlt, A fter mnny weeks of exu

went, a shielding was developed that w }
stand  up mechanieally,  though  Jight in
weight, and would in no way affeet the
operation of the engine.  The plug itself
represeds bt o slight change from the
vegular spark plig eonmonly used by air
transport  operators; the difference is in
the design of the jumb unt which holds the

(Continned vn puige 197)
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The World’s Largest Loud Speaker, and Other Late Devices

Fig. A (top)

The giant loud speaker, or “Ricsenblatthaler,’

hoisted to a must ou the tep of @ research

{eboratory at Stemeusstadt, in the suburbs of

Berlin (Germany) from wehenee it ieas heard
all over the city,

.

Fig. B (below)

A closer view of the giant spcaker, here

shoten with @ baffle to bring out the lower

notes and make the souna more divectional,

The coils of the unit wmax be scen clearly;

they are lilic the leads of a poicer station,

rather than of an erdinary public-addicss
system,

Fig. E (bottom left)

Mr. ’Rastus Robot, the most lifclike of
mechanical m conducting conversation
with S M. Kintner, assistant vice-president of
the 1 estinghouse Co.. Mr. Robo ds some
prompting, it is trwe; that is given by the
flashlight in his interiocutor's right  hand,
which controls the *‘sound-on-film"” conversa
tion previously rchearsed,

The bia veproducer at the left has been leard

ovey redins of somc tiwenty kilometers, or
thirteen miles 1% at the strects, heaving
radio frop isible xo e, twere greatly
surprised and ible to imanine the ecanse o

the strange music und speech. (Photos Sie-
mens & Ilalske Cowmpany)

Fig. G (below)

Here is a bolt of artiticial lightining, ot close

range. The big track in the beckground -
rice an assembly of vy high-voltaue  con
dense from fch milliwon-elt  potentin!

was suddenly releascd futo a fine twire, the

{1t whi sed the flash shoser

fere. Messes, 1L G Romaa aod T T, Torok

traismission aineers, ¢ re playing th
) Jupiter Tonans.

Fig. F (bottom right)

Here we have 'Rastus plaxing the role of the

¥ thelm Tell, He hes a rather strained
atr: and the shot zeill bring lim to s fec
et Lewmation of di Hoeever, tie
shot = ©omade, uot zetth the arrow dtself,

but coith u beam light.  ("hotos Westing-
house Llectric & Mfg. Co.)

www americanradiohistorv com
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“ FOR a hlast of that dread horn,
On Fentarabian «choes berne,
That to King Charles did come,
When Robland brave and Olivier,
And every paladin and peer,
On Roncesvalles died!™

So Sir Walter Scott tiened into nrodern
verse one of the tallest tales of the Age of
Chivalry—a period, be it known, when men
vere aaen and the telling of tales was the
only skyseraping indinstey,

Connt Roland and the rear guard of the
Frapkish army, so rmns the epie, were am-
bnshiedd iir the pass of Roneesvalles, in the
PPyrenees monntains, some time in the latter
cighth century, Roland was called upon to
blow his horn *Olifant,” o mammoth thing
of ivery and gold, to bring to their aid the
miin bady of the army under the eommand
of King Charles the Great (Charlemagne),
He  refused, however, until he found  his
stmall detaclhment  destroyved, and hiimself
nicrtally wounded,  Then,  seizing Olifant,
with his lust breathe he blew snelr a0 blast
that the horn was shattered; hirds aronned
fell dead ont of the airy and Charlemagne,
thirty miles away, heard the somnd and
turned hack,

For ten centuries this Bunyanesque legend
has renmined ax an example of what  the
unrestrained  and  pictnresque  imagination
can do. We may not eall it seienee fietion,
for it confained no seieneey vet, today, the
wild imagination of the author of Lo Chon-
s de Rolond has been overtaken by sctenee,

The illustrations on this page show the
details of the most powerfal lond speaker
ve' constrocted; the proportions of which
nay he seenr from Figse A and B, on the

Fig. C
Suspended in the frame of the speaker are the
ficld coils: thronah them 2ee see the corvoapted
diaplirugm, which is made fu fonre sectious, to
swing baci: und forth,

RADIO-CRAFT

preceding page, which were taken near Ber-
ling where this speaker, mounted upon a
tactory tower, amazed the people of the
German metropolise wiles away, by sndden
and  powerful ridio repradoetion in their
midst from an unknown source,

Dr. Lee de Forest

EARLIEST RADIO-RECORDING
1221 Wall Street,

Los Angeles, California,

Mr, Hugo Gernsback,

Fditur, Ramo-Crarr,

o6 Pk Place,

New York, N Y.

Dear Mr. Gernshaeli—

Have just read with mnech interest
Mr. Washburne's article on “Home |
Recording of Hadio Programs aod
Speeeh™ in the Decenther
Ramo-Crarr, The statement is there
nunde that Charles K. Apgar, called
the “pionecr home-recorder,” recorded

issne of |

his first radio transmission press in
Octoher, 1913,

In the canse of historical acenracy
it may be interesting to vour readers |
to knaw that in the smumer of 1912, |
at the Palo Ao Liboratory of the
Federal "Ielegraph Company, in con-
Junetion with the late Clarles V. Log-
wornd, T ovecorded press telegraph nies-
sages regularly frome San Franeisco,
using . Awoe-stage audion amplifier
and Poulsen felegraphone,

(Contivned on perge 189

The sound of this Gargantuan reproducer
can he heard over fifteen miles, and we may
igine that, if a snitabdy hige exponential
horn were ereated for it, it might carvy even
further.  Furthermore, the purity of the re-
production and its freedony from anetallie
resonanee is said to he unprecedented.

The instrument is of a pattern which the
nakers—the Siemens & Halske  Coo—call
*Blatthaller,” indicating a reproducer whose
diaphragm is a leaf or sheet of metal. It
is of the electradynamic type, the field hav-
ing an intensity of 22,000 graussess and the
voive coils are attached to dinphragms which
are corrugated to insure their vibration as
s whole, The netal is aluminum, 1/16-inch
thick.

The speaker nnit illustratrd weighs nore
than five Tmndred ponnds, It is guadruple,
having  four individual  diaphragms; sinee
a larger dinphragne would be subjeet to
vibration in seetions,  The voice coils of the

www.americanradiohistorv.com
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nnits are of eables, rather than wires: sinee
they nmst carry a enrrent of 120 amperes,
Twa hundred watts of energy are put into
the air by this speaker—a chousand tines
the power of an ordinary, roome-size speaker.
The pisten action of the diaphragn reaches
a stroke of an inchy and the vibration of
the air can be felt more than fifty yavds
awaye in fact, it is so tremendous that some
of the operators reprodicer
were severely affected and nade ilb by the
tests,

A overy aetive part will be taken by this
navel salesman the ndkers anticipate, “in
the field of advertising™ 1 is their plan
to demenstrate its power to cover all Berlin
from a balloon. . We may coneeive the im-
plications in Mmerican terms<: the city of
New York has lately forbidden the opera-
tion of outdoor lond speakers for eonnner
cial purposesy bt soeh a titanie horn,
Palisides of New  Jersey,

around  the

crveted on the
comld eover Manhattan with its voice, and
Manhattan- -between  elevated trains, rivet-
ing, cte——would Lave to listen.

Mr. "Rastus Robot

During the cleetrical and radio exhibitions
of the past season, the inereasing perfection
of those mechanical seevants, now popularly
called “robots” has been the most spectaceu-
lar feature. One of the tinest vet produced,
for human  appearanee and  versatility, s
*Rastus,”™ who is ilnstrated on the oppo-
site page. He has the powers of speech, of
using  his  hands, of  rising and  sitting-
although, to date, the complicated nneuy-
ers of watking seem to have been a little
too nmeh for biped automatons,

(Continved on page 508)

Fig. D

Vhe rear viewe of the alant speakeor, tehich shows
tie strenath of its bracing, and the voiee coils,
seliich wre attached to the abimivum diophraam.
This is the laraest of a family aof clectrodys
numic speakers working on the seme priveiple
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New Radio Devices for Shop and Home

In this department ure reviewed commereial preducts of most recent interest,

Manufacturers

are requested to submit descriptions of forthcoming developments.

SHORT- AND LONG-WAVE
BROADCAST RECEIVER

12 have become so aceustomed o de-

seviptions of hoe-lnilt receivers, in-

carporating in one cabinet apparatns de-
sipned to eover wavelengths hetween 15 and
550 meters, for the reception of experi-
mental television signals and code nessapges,
as well as broadeast programs, that we
lad beeome almost hardoned to the Tack of
a nemufactured reeciver incorporating sueh
a design,

Now, however, we realize how atteactise,
convenient and efficient o job is possible in
an eleetrie set of this nature made ona
connmercial - production hasis—the  “Muodel
826-13" made by Colin B Kennedy Corpag
a plantom view ot the chassis is given in
Fig. 1. The short-wave  tuner is at the
upper lefts lower left, the power packs up-
per right, the long-wave hroadeast tuner,
The npper left knob (on the side of the
vabinet) tunes the short-wave tuner; below
that is the waveband switel "The front knob
is a volmme-and-regeneration control, “Fhe
kneh on the upper vight side of the cabinet
is the regular tuning controly helow that is
A volume-and-sensitivity  control: while on
the front of the chassis is the off-on switch.

The waveband switelh on the short-wave
chassis seleets the tuning ranges of 15-25,
25-50, and  50-100 micterss the
chassis tunes from 190 to 5330 meters. ‘Phe

long-wave

power pack is desipmed for the use of a line-
voltage regulator tube, Including the ree-
tifier, there are cleven tubes, vizo: six 28
(serecn-grid tubes) twao 2950 two 155, one
80, There s inelnded in the design a dy-
namic reproducer; aned there are tip-jacks
for a phonograph pick-up conneetion.
Heree is the explanation of the manner
in which the short- and long-wave units fune-
tion together. The incoming  short-wave
signal is amplificd and deteeted at its own
frequeney s the deteetor’s ontput modulates
an oscillator of the “dyvnatron™ type, work-

ing continuonsly at a fixed wovelength of
ahont 195 meters. The madulated outpnt of
the dynatron oscillator is fed to the heoad-
cast-wive tuner—now adjnsted to the ftixed
waselength of the osciilator, or about 195
metersy and then sanplified, etegin the same
wnmer as signals hetween 200 and 530 me-
ters. Uhis reveplion system, therefore, does
nol utilize the snperheterodyne principle.

INPROVED DIRECT-COUPLED AUDIO
AMPLIFIER

ONTINUED Inboratary investigation of

the Lottin-White  direct-coupted  aucio
wnplitier has unearthed nomerons techniceal
impravements of construetion details. These
have been incorporated in the new power
amplitier pictured in Figo A It s mann-
fauctured in three mndels: the “200M™ is de-
signeil especially for publiec address work,
and contains, in addition to the power am-
plifier, o micraphone  transformer and  a
microphone  current supply: the  Model
200107 has a sereen-grid detector and fico
stages of andio maplitication, and will wark
well in practically any
radio-frequeney tuners the thivd instrument,
whiel is pictured in Figo A, has the stand-

conjunetion  with

Fig. A
Oue of the modcls of the popular Loftindhite
dircct conepled amplificr,

ard tube arrimgement-—a type 2 sereen-
prid tube feeding inta o type "85 power
output tube. Fhis s

e the  maost  popular

model, becanse of its
utilitv. The mannfac-
turers are quoted as
follows, “Fhis unit has
a pgain of about 150,
with practically o flat
amplilication  charae-
teristic Trom $0 to 10,4
oo eveles™  The in-
strinment is a produet
of Sound Systems, Tne,

Fig. B

A cvtea of the
Tront and 1.
shart - t
2, e et 3,
Fedcaerati oo 4
v pack s 50 lona-teate
tiaer: 6, reprodveer. Th
crrenit 1 ter Nheot 36

oI page i of thiy o

www americanradiohistorv com

Fig. C

g ospecial accesyory for the kt of the Service

Men, weho is called wpou to balance superhe-

terodyne intermediate amplificrs

“SUPREME” LF. OSCILLATOR COIL

O inerease, i oaceordanee with the de-

mands of modern superheterodyne re-
ceiver service, the adaptability of the well-
known “Dingnometer™  (set analyzer), the
Supreme Instrnents Corp, of Greenwood,
Miss., has designed the oscillator eoil shown
in Fig. C, for vse at the frequencies most
needed in making adjustments. The inter-
mediate-frequeney calibeations are as {ol-
lows: 130, 17205, 175, 1770, and 180 kilo-
eveles; with provisions  for varving  these
frequencies by means of a variable con-
denser—-thus aneeting the reguirements for
“tlat-topping™ intermediates which have heen
preseribed by some set manufacturers. The
new coil, although intevehangeable with the
comipaonent which is standard in the “Diag-
nometer,” mnst be ealibrated to the indi-
vidual instrunent,

The indeetance ix eontained in a hardwood
case GxAUa2r, ine thick, and is provided
with connection prongs,  (‘The method of
“Hat-topping”™ the resonant characteristic of
the intermediate amplifier has heen deseribecd
i Data Sheet Noo 29 [for the Radiola
=S in the November, 18930, issne of Ranio-
Crarer)

WESTON “MODEL 564"
VOLT-OHMMETER

FERVICE MEN long have wanted more
than merely an “ohmmeter™ when par-
chaxing an instrwnent to indiciete acenrately
resistance values and continuity s sonie e
vice providing a convenient wieans of discon-
necting that intevnal bhattery and conneeting
just the meter into civenrit,  The »Model 5617
Volt-Ohmmeter, made by the Weston Flee-

(Continued on purge 502)

’.
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Practical Hints to Radio Manufacturers

By Radio Users and Service Men

BETTER DISTANCE TUNING
I.\' the receivers which have trimming con-
adjusted  from  the panel to
sharpen tuming for distance, more acenrade
logging wonld be permitted by the use of
hackstaps for these “vernjers™  This would
enable themn to be returned to a certain
paint, from which their setting could be
determined,

densers,

Cn.\s.‘ 11, Rruexk,
RED 2, Saiul lune, Hlinais,

COLORED SCALES FOR
TUNING DIALS
Y suggestion to some radio manufae-
turer is to make replacement drna-
dial seates in different colors, soch as green,
vraugs, viie, pink, ete, or of several colors
ended together,

Often, in AC, models, The pilot light is
very bright and hard on the eves, because
of the whiteness of the white scale.  So, if
some manufacturer would make these dif-
ferent-colored scales, 1 think a good many
set owners would appreciate this. The set
owner could put this in himself wilhiout any
trouble, and it wonld add to the appearance
of the set.

Fixar Nrrsox,
Bor 465, Barlington, Wash.

(1t would seem that the same result might
be obtained wore conveniently  and  inex-
pensively by snbstituting a colored pilot-
light bulh.—ZFditor.)

SCREEN BEHIND THE CONSOLE
ET the radio manufacturers revive the
custorn of putting backs on console ¢abi-
uets. This may e done very inexpensively,
and without eausing “barrel-tone,”™ by nsing
a cloth-covered frine. It will not only keep
priing and dusting hands out of  plices

HINTS TO RADIO
MANUFACTURERS

Until further notice, each “What the
Public Wants" suggestion published
here will be paid for at the rate of |
31.00; and their practical value, rather ‘
than their ingenuity or curiosity, will
determine the selection, since this
| feature is intended to be of educational

value to the radio industry. This
meuns that we ask ideas from our ‘
readers, not for new inventions, but
for simple details, often very small
ones, which make all the difference
between convenience and inconveni-
ence, satisfaction and dissatisfaction,
on the part of the radio set owner and
the radio Service Man,

| S _ - I
where they often do harm: bt it will also
satisty the sense of fitness of a4 preat many
custoiners,

I have lost several sales hecause women—
in partienkir—faney that a eabinet without
a back looks cheap,

Mire Foo e Beacciaaae,

115 North 10 Street, Maskagee, Okla.

USE TWO RECTIFIERS IN
LARGE SETS

INCE the nlti-tube superheterodyne is

here, and  the rectifier tube is heing
tased more and more in modern sets, why
not provide o suitable margin of safety by
eorporating fiwo "S-type tubes in parallel,
in place of the single tube whose margin
of output i~ being taxed more and mores
This excellent measure  tor
minfacturers of the larger sets, and pro-
fomg the lives of the tubes with wmare satis-
factory performance.

Fraxx De Marco,
63 Oak Streel, Yonkers, N. Y.

woirld e an

PROVISION FOR LONGER RECORDS

ANY uners of radio feel that the pres-
J ent home-recording systenis are inade-
iptates to the extend, at least, that the play-
ing time of the sall records is excecdingly
short, B these reecoprds were 12 inches in
diameter, the plaving time would still he
anly sixominntes. Fvery one knows the dis-
satistaction the need of
changing records in the middle of an aria
or i svinphony.,

I owonld siggrest hat the solution is to
record at 33 173 revolutions per ninute
(standard <peed for the dises used swith
talking picturss), instead of 78 rpa as at
present. This wonld entail the use of mo-
tors geared to this speed; hut, under pres-
ent conditions, it would be desirable to have

(Continued on page 504)

now  eaysed by

Values of Filament-Ballast Resistors

HE question, “What resistanee is needed,

in series with a tube’s filklnnent, to reduee
to the proper operating value the voltage
supplicd by o battery or transforer:™ s
very frequently asked: notwithstanding that
every radio worker is sopposed te know
Ohm's T.aw jn the torm

R = I/1

that is, the vesistunee in ohins equals 1he
voeltage divided by the envrent in anmperes,
That gquestion is mow being asked in connee-
tion with the problem of nsing the new twa-
volt tubes in an evdinarey receiver.

The Table given below ray make it a bit
easier to visualize the necds of the different
tnbes: the voltage drop regnived need he
nmltiplied only by the figure in the Jast col-
umn, for any given type ot tube,

For instance, it a "30-tvpe, 2-volt tnbe js
to he operated from a G-volt Tatters, four
volts must he dropped in the resistor. Sinee
AxT6.67 s 66.68, the answer is 66 273 ohns:
and this may be checked by the faet that
this figure is just twice the resistance of
the tubes filkuuent, in which 2 vaolts
dropped.

In conneetion with this, it rmay
that the makers of the new tubes recom-
memndd that the operating vollage bhe held as
closely as possible to the exaet rating of
2 voltss preferably by the use of a weter,
It will be remembered that the voltage of

ire

e waid

i battery varies  with the
charge: and  therefore o fixed ballast re-
sistor s not desirable in the filanent eir-
cuit, exeept in osevies with a hand- or anto-
natically-adjusted CAmperite) rheostat, The
panninnn vilue of the vesistanee thus avail-
alide shonld he slightly above the theoretical
tignre worked oml from the table; that of
the Nmperite, which vavies with the current.,
shumtd be taken at the normal rating tor
tube cnrrent and voltag: drop.

Filament Characteristics

Ohns
'l‘_\'ln' of per
Tuhe Valts Mmps. Ohins Yolt
W 30 2.0k 2.50) .50
R | 2.5 1.331) 1.43 055
13 2.3 1.m 1.67 (.67
“to, TS5 N1 T 1.2510 i) .50
26 . 15 1.030 1.43 a5
1, N'12 1 1.250 140 $.00)
T CTLAL 12, oy, o
3.0 125N 20.00 4.00
22 3.3 132 2500 .58
31 2.0 10,130 13.38 .69
a9 3.3 0063 S8 13.87
o, "2 2.4) XITHD B 16.57

T The obsolete "0Ts, "125, 718, cte. (with-
out the A) drew 0.500-ampere, and  had
halt the resistance.
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condition  of

(1t ix possible also that, in a set whieh
las been carefully balimeed for the old dry-
cell tubes, the different charaeteristios of
the 2-volt tubes nay canse instability @ anet
there may be trouble when o regencrative
unit is ot the tised type. In osueh case, an
expedient might be the nse of a good vari-
able Digh resistor [O-10,000, or even 5unt
ohimsj in with the deteetor B3
post and the defector tap on the hattery,
ad by-patssed Ty a suitable condenser, of,
say, T-nif. vahie))

I the use of the table, it will be remen-
bered that any mnuber of similar tubes in
series draw no owere enrrent than a single
tulez bt tnlaes in purrallel draw eurvent in
proportion to their nmobers, Consequently,
it i~ necessary, in the batter case, to divide
the resistanee by the same fignre with which
we o multiply the current, in order to et
the s voltage drop.  Sa one 01\, in
series with o ti-volt souree, requires 4 ohms
to drop the current from 6 to 5 vols: hut
two 0L in parallel, require only o 2ol
resistor: four "01As0 1 olun, and so fortl,

Sinilarly, when grid bias is to be obtained
by tupping o filament eirenit, the value of
the vesistor veguired is easily  determined.
A seveen-grid (C22-type) tabe operated fron
it G=volt hattery with Li-volt grid hins re-
quires 1135 ohuis between the grid retorn

(Conlivued on page 501)

NOATEY
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Tone Controls in Commercial Radio Sets

And methods, old and new, of applying this convenience to

N the January issie
the subject of tone control, it is
applied in manufactured receivers, was
discussed with some illustrations.
Before continuing the deseription of other
representative  methods  of  tone  control
(and, thercfore, disproportionate volwmne con-
trol), it is well to glanee at the methods
used by manufacturers to alter in more or
less peripanent manner, o standard  audie
amplifier for the purpose of obtaining more
pleasing reproduetion.

as

A particularly  interesting  example  for
our disenssion is found in the Stromberg-
Carlson "Maodel 6547 reeciver. Tlere (Fig.
1) we find two filter networks, A and B
and, for the purpose of illustrating onr
point, we have shown the connections when
a eertain make of filtered magnetie repro-
ducer is connected to the output of the
amplifier  tor speeial  reason. The
filter huilt into this reproducer is shown at
C. It should Le obvions that inereasing the
values of any of the by-pass condensers in

sonie

of NRano-Crarr,

other models (Part [1)
By R. D. WASHBURNE

the filters .\, B or C will modify the audio
outpnt quality; and this change may he
made gradual by inserting o variable re-
sistanee in one lead of the comdenser,

In some makes of sets, the tube elements
are shunted by capacities.  An instanee of
this is the A.Co Davton “Maodel X1.-307 re-
ceiver, a portion of the audie cirenit of
which is shown in Fig. 12, By putting an
off-on switeh at X, control may be obtained.

In eertain other receivers, the andio trans-
formers are by-passed at the high-potential
ends, as shown at C in Fig 13,

A standard IUEF. filter eivenit, whieh has
soue affect on andio reproduoction, is shown
in Fig. 14, which illustrates part of the
Atwater Kent 55" In some Amrad sets,
the A% choke is replaced by a LO0O-olun
resistor, as shown dotted.

In Fig. 14, rather large valnes of by-pass
capacity are for C1 and 2; thns
exercising  considerable  contrel  over  the
bigher andio frequencies, in addition to hy-
passing the R.F. currents. In Fig. 15, which

nsed

.O'OOZS‘MF

[oer 2a
7

[

FIG.ZIY FIRST AUOIO-

"

DET RFC (80 0HMS) n:c {1300 OHMS)

LAST AVDIOY

LAST AUDIO

Fi6.26
50,000 OWms |
.y
/
/
C ]
OVN :
REPR.
B+ ‘-‘57 :ﬁ%}ro %OMF ONe
FIG. 27 - AUDIO‘IHGAZB B+ F16.29

Fig. 19, All-American Mohawk “"No. 90”; Fig. 20, Silver-Marshall “Model 720"
newe RCA superheterodynes; Fig.
; Fig. 25, a representative commercial circuit; Fig, 26,
27, Grebe “Super-Sxynchrophase Type All-17;
and 59"
circuit, Fig. 22, which is perhaps the best yet developed.

Tully “7-70" and “'7:717;
and ““35-1""; Fig. 23, Kennedy “Model 267
“Jackson-fell” midgct sets; Fig.
“Midyet receiver”; Fig. 29, Boseh “Madels 587

Fig. 22,

s Fig. 21, Bremor-
23, Silver Marshall '“34-17"

Fig. 28, Remicr
radio scts. Note particilarly the RCA
In Fig. 23, a tapered varieble resistor

for tone control is wutilized.
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These diagrams show fixed tone-modifving de-
vices, uscd in commercial scts as listed in the

text.

External

methods

of

control might be added.

mannal

toue:

shows the detector plate circuit of the Ma-

jestie “Model T30-A" o

super-ser

cen-grid”

receiver, these capacities have been greatly
reduced in value; and the audio control Las

heen

centralized
composed of R oand C3.

in

andio
Making 1

an

filte

r cirenit
toadjust-

able, and €3 a little larger in value, wonld
result in adjustable tone control.

Switch-Operated Tone Controls

The *“story
Jr.”

& Clark” and the “Clarion,
midget sets have a capaeity in shunt

with the grids of the output tubes, as shown

in Fig. 16.

cirenit, when desired.
Another switchi-operated tone control s

shown in TFig
tions in the
Model D>

pass unity; and condenser C1

by-pass, or tone-control condenser.
Two condensers in series, shunted across
the output transformer primary, will ehange

the

timbre of the reproduction.

A switeh puts the condenser in

Mohawk “I.yric,

R.I.
he

hy-

17, illustrating the connee-
All-American
Condenser ¢ is the
is t

andie

In the

“Maodel 1T Molawk receiver, illustrated in
Fig. 18, this fdea is incorporated, a control
(In the No. 90 chassis,
shown in part in Fig. 19, the condeaser was
connected in the grid cirenit; a switeh at

switeh being us

X wonld eontrol this unit.

ed,

Condensers in

this position are sometimes used to prevent
push-pull circuit oscillation.)
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Silver-Marshally, in thebr *720-0.0.7 re-
ceiver, connected a switeh in series with the
by-pass eondenser across the detector's plate
coupling resistor, as shown in Fig 20,

In the Bremer-Fully =7-70, and 7-71," a
wovel tone switeh civenit wis incorporated
in the wanner shown in Fig, 21,

Smoothly-Variable Tone Controls

Perhaps the st satisfactory tone-control,
so far incorporated in conmereial  reeciv-
ers, is that used in the new Radiola, West-
inghonse, Graybar, and General Fleetrie su-
perheterodynes,  This nnit, which s illns-
trated in Fig, 22, comprises components 1,
R oamd CLo The advantage of the cirenit
is that either the luws or the highs may be
wade predominant,

A fined eondenser
are the most widely nsed form of tone con-
trol.  Munch can be said in favor of other
systems, it it s interesting to observe the
choice of the majority of engineers,

amt ¢ variable resistor

In Fig. 23 are shown the connections of
a tapered variable vesistor and a fixed eon-
denser, as  used  in the  Silver-Marshall
*Models 3t-A and 35-A" veceivers. The
Kennedy =Model 26" illustrated in Fig. 24
lias o detector-plate cirenit connection in
the transformer-coupled job, while Fig 25
shows the constants recommended by wmanu-
fucture for use in a  resistance-capacity
coupled eirenit. The Jackson-Bell **Midget
62 and the “63 and 61 sets use the valaes
indicated in Fig. 26 in the power-tube plate
cireuit.

For the Grebe “Super Synchrophase Type
ALY the valnes and detector plate civeuit
connections are given in Pig 275 and the
puwer tube's plate-cirenit arrangement  in
[he Rember "Model 147 (midget) is Fig, 28,
The power-tube grid cireuit eonneetions in
the Bosely “Model 58 and 59" receivers are
shown in Fig. 29, In the Fada "7 the
vahies arve quite different (Ifig. 30): while
Fig. 31 is a detail of the General Motors
“Maodel A” chassis.

LAST AUDI)
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RADIO-CRAFT

T
AUDIO
f

T.0V-MF
Pl

1.ME:

€

REPEODUCER

1
GRID-BIAS
RESISTOR /
oUTPUT
F16.35
q LOW PITCH
TP JACK & [ I l 21)1
— o
To VOICE u N
coi f . oW
[ uuwu;m ~ " z‘
5oo.ooo\cmms '::oas;% SET ) [
(4
0 (—@
[(] Te 3 ;‘: 500,000 OHMS | l T
* FIG.368 | O FIG.3¢-0 ot
— - T OHMS HEAD-PHONE
< < L s REGULAR
& MAGNETIC
“ae NS 1 NG 2 | REPRODUCER
- P
[5_é SERIES 7 PARALLEL
NeZ 4 PosTS ON
FIG - @ 4 RADuo SET 8

Top, teo chassis connections; rinht,
tubes: secomd ree (33) ITesudine " Uwriotone.”
ods to receizers.  IFig, 36:
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Tone-Control Adapters

It is interesting to note that the “Gen-
Win™ tone-control adapter. recently put on
the market, uses the fixed-condenser and
variable resistor ideas its eireuit is Fig. 32,
Two t-hole dises ave provided for conneet-
ing the unit (which is placed at any con-
venient point ontside the set) to the grid
prongs of the power tubes; other connee-
tions nay be tried, however. Where the
output requires only one tube, V1, the re-
maining lead may he grounded as shown in
dotted lines,

The conneetions for the “Nariotone,” an-
other output stage tone-control adapter, in-
tended for plute-cirenit use, ave diagrammed
in Fig. 33,

The new Clarostat adapter, designed to
conneet 1o the grids of the power tubes, is
of the type fixed condenser
and a series variable rvesistor, ‘The resistor
is of the tapered type.  Alhongh this unit
was first produced in table type, it is now
available also in compaet forun for wonnt-
ing behind a panel, on which its control
knoh appears. Fhe dixed condenser is a
06, unit, and the resistor has g valoe
from zero to 1 megohm.

comprising  «

Several veavs ago, Mv, Clyde J. Fiteh sug-
gested to the writer the method of connee-
tion shown in Mg 3% While primarily in-
tended as a volume control, it acts alse as
a tone control; since the low notes are re-
tained at low volumes, and the high notes
are reduced without the use of a by-pass
condenser. It is observed that one or two
manufacturers have adopted this idea

www.americanradiohistorv.com

“Gen-I'in”
used in plate circuit;
(AY addition of anm exterual reproducer to supploment built-in unit;
reproducers of complementary
giving connections ¢s at (DY; (£) method of obtaining tone

connecting in grid circuit of powcr
(34 and 35) applienbie mcth-

adapter,

characteristics; (C) switching  system
variation thercby.

Another interesting manner of modifying
audio quality is to vary the reactance hy-
pitssing - power tube’s grid-bias resistor,
A convenient way of doing this is by means
of o varianble resistor in series with the by-
pass condenser, as shown in Fig. 35

Use of Two Reproducers

In Fig. 36, at .\, a magnetic reproducer
the primary of the out-
put transformer coupling into o dynamic
reproducer. An fimprovaoent  in quality
nay be obtained by conneeting fixed con-
densers, about 2- to t-mf., at points X. The
resistor R may he pancl-mounted, or tocated
clsewhere,

is connected to

It set mannfacturers only wonld install
tip-jacks (such as J1 and J2) in their chas-
ses, how much more convenient it wonld
be to connect an external reproducer! The

(Continued on page 500)

'DET. A CHI
21 A 7 0mH

‘“4‘5 NS

FI1G.11 i

The fived tone filter of the Stromberg-Carlson
“654,;"" the guality max be varied by the use
of a resistor control,
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Modernizing the *““Sargent-Rayment 710

A method of converting one of the best types of battery sets to full

Foanany battery-operated serveen-grid

receivers, hronght ont in 1928 and

1928, the Sargent-Rayment (Silver-

Marshall) one  of the most
poputar receivers ever released in kit for,
Many lg-distance records were established
with this receiver, which has only one dis-
advantage—it is hattery operated. It s
true that the “B current, in most coses, is
furnished by o power unit; but there is a
sovage battery to bother with, which is un-
desirable, to say the least.

The purpase of this article is to deseribe
how this model (the *No, 7107) may be
changed to full A operation, and its al-
ready  good  qualities  fiproved  withont a
Jarge investinent for additional parts. The
owner may think the original receiver is
stith goods but he has an agrecable surprise
coning, it the cireuit is changed as indi-
cated. W\ station can be received at almost
every point on the diale at fow and high
frequencies, amd stations at the low-fre-
queney end of the band will come in much
better than before. Selectivity is mueh im-
proved at the high-frequency end: s resutt
due in large measure to the hand-pass stage
and the additional tube,

was

electric operation

By F. L. SPRAYBERRY*

Triple-Unit Construction

As remodeled, the cabinet honses only the
tier proper; the power supply and am-
plitier are scparate units.  Five 24 sereen-
wrid tubes are used, one more than in the
original model; and an additional tuning
condenser s cmployed, making o total of
six operated from one control. Bach tun-
ing condenser has  connected aeross it oa
widget virdable condenser for fine tuning.
The new power supply is double; one unit
for the R0 and detector stages, while the
SO 6757 has been rearranged to inelude
a power amplifier circuit. With less cur-
rent drain in the new arrangement, a higher
plate voltage is available for the operation
of the type 50 power tube,  The plate po-
tential for this tube is slightly under 425
volts, in the original it was about 350 volts,

Thi band-selector stage prevents the eross-
madutation that is present in so many sereen-
grid receivers. Indnetive conpling’ was first
tried in this stuges but the capacitive method
was  chosen  after considerable  experi-
nmenting.

A list of the payts that arve utilized in the
eanstruetion of the receiver, power supphy

and amplitier will he found at the end of
this article,  ‘The additional parts  which
must be obtainmed are marked by asterisks.

Assuming that we are ready to begin
construetion, the first operation is to tear
down the old set, by removing all wiring,
R.F. coils, sockets, volhume control, andio
parts, and by-pass condensers.

Rearrangement of the Parts

An s 32007 variable condenser (C5)
is then mounted in the seventh compart-
ment (Fig, 1, reading from left to right)
and an S M. 3807 midget condenser (C11)
is mounted under this, as in the other com-
partments. A Hammarlund flexible coupler
is nsed to couple the sixth condenser shaft
to the fifth,

A new 10,000-alin potentiometer is vsed
as a vohmie controls this is mounted at the
left end of the cabinet, near enough to the
rear to elear the first tuning condenser. It
should he thoronghly insulated from the
eluntinnm cabinet,

The old tuning coils are discarded and
replaced by new S0 coils, which mateh
the plate hupedance of the 285 AN coils
are mounted with the openings toward the

53 L
|||§u.- 25v 9amp
z

é:-':'——'- FUSES

[
- f/‘ - POWER SWITCH

FIG.1. 110V.-A.C.

VOLUME T
CONTROL !
POWER
|~ Tuee
's0 t
A
1 DYNAMIC
Ly
v7 OUTPUT
TRANS,
2l T3/
3
|
1
“'E s6 'oins  GBL ! /
| ] , A
J - PRI /4 SEC
” S7 RCY MAGNETIC
= REPRODUCER

Fig. 1

Sehematic eiveuit of the Sizer-Marshall 2 Sarocat-Ravment Model 7107 weccizer, and the Sileer-Marshall “Model S.M. 6737 peweer amplificr, after

being revamped oo accordance oith the lotest principles of st design, :
type scrcen-grid tubes) have beeuw replaced by the A.C245: and a screcn-grid detector is note part of the circuit.

A type P30 power amplificr has been Dncorporated in the layout, the '22s (battery-

These improvements make the set

“all-clcetric”; and the consequent increase of “pop’’ wecessitates the wse of a good band-sclector (L, L1, €, and C1 n the diagram) ahcad of tie

first R.F. tube.

* Radio Scrivice Consultant, Nationel Radio [nstitute.
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tube sockets, and should be loeated half-
way between the tuning condensers and
tube sockets. You will find higs at the

ends of the coils; bend these down nntil
they touch the chassis, then scecure them
by mweans of serews and nuts.  An “S.M
1247 ¢oil is used in the first compartment,
an “S.ML 1227 in the second and *S.M.
121's™ in the third, fifth, sixth and seventh
compartments.  Five-prong tube sockets are
mounted in the second, third, fifth, sixth
and seventh compartments,

When wiring the grid returns of the R,
and detector stages, do not allow the chassis
to form a part of the high-frequeney current
path,  Ibstead, connect a wire from the
F2 terminal of each coil to the rotor ter-
minals of its main tuning condenser and
its midget condenser; continte this connec-
tion to the point where the cathode of the
tube is grounded. Then ground I'2 of the
coil and make another ground connection
from the rotor terminals of the tuning and
midget eondensers.  The writer did not use
the old 0.25-mf. by-pass condensers as they
tested “leaky™; instead of these, 0.1-mf.
condensers were installed.  The R.F. choke
coils may e mounted benecath the chassis
as before; it is not necessary that thev be
placed in any particular position, as their
magnetic ficlds do not interfere,

The two phone tip-jacks are left in the
assembly; point G is connected to one of
these while the other is grounded.  An or-
dinary phone cord conneets G and C of the
receiver to G and C of the anplifier.

Power Supply and Amplifier

Transformer T is an “S.M. 3360 power
transformer; the 2.5-volt secondaries are
used to feed the filaments of all tubes in
the tuner except the 80, which is fed from
the 5-volt sccondary, The other secondaries
are left unconnected. .\ low- and a high-am-
perage secondary are provided on the trans-
former. Connect the filaments of the tfirst
two tubes to the low-amperage secondary
52; eonncet the other three tubes and the
dial light to the high-amperage secondary
S3.

Inastuch as the power wnit is separate
from the receiver, it will be absolutely
necessary to wse very heavy wire (No. 14 or
larger) for the connection between the re-
ceiver and power unit.  If small wire is
usech, the applied filnment voltage will be
very low at the tube sockets, because of the
resistance of the wire.

Choke Ch. is a standard R.C.A. choke
unit, of the type used in Radiolas “17,” *18,"

34 337 and “51" CB is a Dubilier 11-mf.
X condenser block; the first capacity is 2-mf.;
the sccond 2, and the third 6. The two
condensers across the voltage divider are
O.5-mf. each.
The andio power unit utilizes most of the
original cquipment found in the “S.M. 675"
SM7I27-¢ .
YV =t SLac
ac - The “'before chanaing' civenit of the
v old  “Sargent-Rayment 710" receiver
e (abore) and the Model *“'S.M.675"
poteer ampliticr (Iefty often used zwith
o P T it. Nimce the “710° chassis zcas de-
Fl#-l ad sigued  for battery service, mauy of
o i e K them il be found still operating zeith
T bl T “RB" batterics instead of a "B elimie
) bl e § nator as the plate supply: and twith the
LU LRGN IR srat Lt rhvac usual storage-battery A" supply.
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power unit; practically the only change that
has been made is in the voltage divider.
The actual placement of the parts must of
course be rearranged as suggested schemat-
ieally.  In addition to the regular equip-
ment of the "“675," two sockets and two
audio  transformers ‘12, ‘1, are mounted
on a bascboard and connected as shown.

Notice the “tone control” across the grid
of the ’50; it works very well and gives
cmphasis to high or low tones, depending on
the adjustment of the variable resistor, TR.
The cirenit has been arranged to use either
a dynamic or magnetic speaker; both may
be msed at the same time if desired, I it
is desired to use only a magnetic, connect
a jumper (dotted jead) across the two
posts marked “Dynamic.”

Adjusting Operating Voltages

It is important to use adjustable resistors
(V'D, VD1, VD2, VD3, VD4, V'D5) in the
voltage divider of both power packs; be-
cause the exact resistance values cannot be
purchased as  standard  eqnipment.  The
writer used “Electrad™ resistors which have
sliders, making it possible to obtain the
correet voltage by adjustitent in conjune-
tion with the use of a voltmeter.

The R.F. tubes should have a plate po-
tential of 180 to 190 volts; the screen-
grids, about 80 to 90 volts. With the vol-
ume control turned all the way off, the
sereen-grid voltage will drop to zero and
the plate voltage will rise to about 220;
so he sure to use filter condensers that will
withstand this voltage.

The plate voltage on the detector V5, as
measured with a set analyzer, will be some-
where between 68 and 74; while the screen-
grid voltage will be about 60. The plate
voltage of the AF. anplifier V6 will be
185, and a set analyzer will indicate a bias
of only one volt, negative,

When buying the screen-grid tubes get
them matched as near as pessible and try
each of them in the detector socket to see
which is the best detector.

New Coil Data

Silver-Marshall coils  “121,” and
“124” are wound on forms having a diameter
of L25 inches. Coil “121” is the antenna
coupling coil, and is wound with 124 turns
of No. 30 enameled wire for the sccondary,
and #5 turns of No. 36 double-silk-covered
wire which is wound directly over the lower
end of the secondary and separated from
the sceondary by a thin strip of celluloid,

The primary winding for this coil is
tapped at the 25th turn for a long-antenna

e

connection,  The 15 turns are used for a
short-antenna  connection,
Coil “122" is wound on the same size

form and is a secondary winding, having
only 12t turns of No. 30 ensmeled wire,

Coil “12¢4" is wound on the same size
form and has 120 turns of No. 30 cnameted
wire for the secondary, and 13 turns of
No. 36  double-silk-covered wire for the
primary.

The primaries are wonnd on the lower
ends of the secondlary  forms, and small
pieces of cclluloid separate the windings,

After the coils have been wound they are
placed in shielded cans with a 1-inch space
between coil form and shield; there is -
inch space between the top of the coil form

(Continwed on puge 501)
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A Short-Wave Push-Pull Receiver

A novel circuit which will give short-wave craftsmen the oppors
tunity to exercise their ingenuity in construction

HILE no end of short-wave re-
ceivers have been deseribed in vari-
mis anagazines, the great majority
are simply regenerative detectors,
with or withont o stage or two of sereen-
arid amplification  abead of  them.  The
writer tackled the proposition from a new
mgle and, after very good results with push-
pull transmitting cirenits, he obtained very

voeh results fron o similar jdea in the
receiver,
Let ns eonsider the differences between

the straight single-tube cireuit and the push-
pull eivenit and see what are the advantages
f the Jatter,

In ¥Fig. 1, the various interelement capaci-
ties of a ~ingle-tube cirenit are indicated;
we have a relutively high grid-tilmnent ea-
pacity, lowering the input jmpedanee. This
is of hmportance in determining the input
energy and the signal voltage impressed on
the tube’s clement. We may represent the
tube’s inpnt impedance by a capacity in
series with a high resistance, which causes
the absorption of signal energy in the tuhe.

Benefits of Push-Pull

In Fig. 2, we have the two push-pull tubes
represented in eireuits their grid-tilainent
vapacities are now in series, thereby reduc-
ing the capacity present in the circuit to
halt that in a  single-tnbe  cirenit.  Also,
since  the grid-filiment  resistances are in
the  resistanee of  the  eircuit s
oubled, thus reducing the absorption from
wrid to fikients,

‘This gives ns a greater internal input in-
pedance, allows us te use more inductance
at a given frequency, and to maintain a
much higher signal voltage aeross the ter-
minils of the tuning condenser.

Also, we have in the push-pult eireuits
inereased inductance with which o couple
the tickler, thns obtaining more stable oscil-
lition over the frequeney rvange.  In the
single-tube cirenit, the capacity is so large
that, ot frequencies above 16,00 kiloeveles

SCTiCS,

By JAMES S. CEBIK

(helow about 19 meters)  we cannot
enongh induetanee to give proper coupling
between the grid and plate civenits for nni-
form oxcillation. The push-pull cirenit over-
comes this disadvantage,

Hse

to one quarter of the value with the remain-
ing stator plafes in parallel. For instance,
say s six-phlate eondenser covered a certain
range with the single-tnbe civenity with a
similar coil the donble-stator condenser mnst

] (1]
Ll L
(4] R c?
L R u <1 3
- I—1
c3 ) c3
R1 ¢l A1 lg -I-—‘
R
| 1l
L[}
Fia. 1 Fle.2 °©?
It the Teft, the sutual covenit of the woainar s fein Dot dapht prequencwes, the grid-flament resistangee
wnd capacity caxse lusses. At the viaht, o cmilar sepresentation of the push-pull circuit of

Fig. 3;

Construction of the Receiver
As the dingram (Fig. 3) indicates, a spe-
cial tuning condenser (C2) 1 is required; this
was made by entting apart the stator see-
tion of a commercial instrument, to obtain

- CUT HERE

L1 split-stator  condenscr s obtatucd tlues.

two stators with a comaon rotor. Tt st
be horne in mind that these two capacities,
thus formed, are in series: thereby reducing
the effective caparcity of the whole condenser

Ca
P

Fl1G. 3

Cé
REC i
\ o
- TWIST “3§ R4
L1 e ! %3
.
+180 2.5v.

Mr. Cebik's civenit was swgacsted by shevfvaae transmitting work,
be midded,
resistance at K3 tends to couse sclf-bias on the

ddditional ampification
bl

br Rt
regeacration control,

may

1t is wery simple, as will
Note the position of R2, the
van

-t

if desired.
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the serivs cafacitics Ul are loweered i valne.

have 12 plates in each section or 2+ in all.

A condenser of low capacity was used to
broaden the tuning, with a 0001-ntf. midget
(C1) in parallel across the coils to extend
the range and decrease the number of coils
required,  Because of their economy and
compactiiess, UY tube hases were used as
coil forms: they were wonnd according to
the following table:

Wive Grid Plate Range
Band Turns ‘I'nrns Mega-
Meters L2 11 cyeles
20 5 10 11-14

H) R* 20% 6-7.4
S0 19 30# 3.2-4.5

The wire nsed wis No, 22 D, C G, ex-
cept for the to-meter 1.2, which was No, 22
enamelled: and the two larger .1 windings,
which were Noo 32 enameled. AN windings
are in the sime direction; the copnections
to the prongs are shown in Fig, 5. The
tickler windings L1 must be adjusted to
nmaintain oseillation nniformly over the whole
ringe of the coily if the receiver does not
oscillate property, torns must be added or
removed until it does (and, sometimes, the
connections of the grid winding rnst he
reversed.)

The antenna conpling eoil L3 may he al-
most anything: the writer enploved a four-
furn coil which was adjnstable to grive the
proper coupling for each of the different
frequency-bands,  The antenna  condenser
Ca is the usual capacity,

The remainder of the construction may he
wrasped quickly from Figs, 6 and 7, show-
ing the plan ane rear view of the panel. A
stall sub-panel is mounted, with the aid of
a pair of brass angles, on top of the tuning
condenser €2, This arrangement makes the
control-grid leads very short, and the coils
very easily aceessible,

Regeneration is controlled by the plate
resistor method, the 10,000 100,000-0hn 1e-
sistor B2 heing variable; a 1-f. condenser

(Continued on poge 505)
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New Operating [deas for Television

Inventive and expervimental suggestions for improving the quality,

CRYSTAL DETECTOR IMPROVES
TELEVISION IMAGE

ADIO  experimenters,  inelnding  the

Large tamily of “Interflex™ and “Peri-
dyne™ fans, whe vetain their fondness  for
the erystal rectifier, will be interested in
e notes of an Fuglish television esperi-
wmenter, Me, Willison b Richardson,  who
has communicated his tinding to Television

(Loudon).

RFC

atf—

S

5.’5+~

Fig. 1
Fidelity is coersthiva in telezicion seork, for
the exe is more critical Hian the ear. The

quality of the crystal is demonstrable,

In view of the general Delief that the
tone quality obtained from the crystal s
purer than with any other type of detector,
after experintenting with the “diode™ (two-
clement  detector—nsnally  obtained by
conpling the geid and plate of an ovdinary
tnbe) Mro Richardson decided to modity his
cirenit to the arrangenment
diagram (Fig 1), The value of C2 is werely
tentative, and should be varied until the
optinmnr adjustiment is peached,  (British
television is on the broadeast waves), The
cevstal D is placed at the point of highest
R voltage in the tuned c¢ivenits tn inter-
change it with €2 wonld give very inferior
results,

As all experimenters know, television s
the severest test of any reproduction’s fidel-
ity, since it makes any distortion plainly ap-
parent, however indistinguishable by the car.
‘the resntts were found to be more satisface-
tory than with any tube deteetor; the field
of the image was elearer and the details very
nch sharper,

It may be remarked that, sinee the de-
tection in the crystal depends on its one-
way condiretivity, its polavity is important,
It it is turned end for end in the eireuit, the
television image will be converted tront a
positive into o negative, or viee versas ge-
cording to which halt of the wave is rectified.

shown in the

X-RAY TELEVISION

By Dr, Eugen Nesper
N spite of the great progress which Xe-ray
technigue has made in the last ten vears,
there arve still deficiencies which physicists
and medical men are working to remove,
One of these is found in the shadow image,
on the fluoreseent sereen, for the clear pro-
duction of which a strong exposure is re-
(uired; and this may not be desirable cither
for the patient or the operating personnel.
In addition to this fault, it is possible to
view the shadow from only a limited angle.

scope and utility of the art

An ingenions application of the prineiple
of television to X-ray work has heen de-
vised by N Danvillier, and is illustrated in
the accompanying diagram,  In the N-ray
tiche, it is well known, the stream of elee-
trons emitted ot high velocities from the
cathade strikes the target, or anticathodes
from which a cone of Neravs is emitted,
In the arrangement shown (Figo 2) these
rays arve intereepted by oa Nipkow  sean-
ning disey so that only it very narrow pencil
of N-rays at one time is allowed to pass
throngh Ahe objeet (a0 hand, for instanee)
which is exposed to then. The ray, more
or less absorbed by the material through
which it passes, falls into o photoelectrie
cell, which is conneeted in the normal way
to an mplifier. o the output of the am-
plificr is o Favge glow-kunp, which is placed
hehind o mneh Larger seanning dise wounted
on the same shatt as the first, The result
is that a magnificd image, in perteet syn-
chronistn with the N-ray scanning, is pro-
duced in the viewing frame of the larger

setups.  The holes of the X-ray scanning
dise are ecoveral with black paper, which
is transparent to the X-vavs, but not to the
visible light thrown off at the same tine
hy the cathode-ray tube; and therefore elimi-
nates the effect of the latter on the photo-
cell. The visibility of X-rays on a screen
coated with harivm-platinnm eyanide is due
to the fact that the latter substance fluor-
excex (that is, throws out visible light) when
it is exposed to X-vaysy the latter never he-
come  visible.  The  photoeleetric ecell, ex-
posed to X-rays, throws out eleetrons, just
as when it is exposed to visible light; hence
the practicahility of wnsing it in this man-
ner—{ditor.)

BYPASSING AF. IN TELEVISION
By Paul L. Clark
HEF width of the band, required for
serding a 48-line television image, varies
from 70 to 100 kiloeveles, depending upon
the scanning speed. 1 this speed is such

REPRODUCING
SCANNER,

SHAFT.\

PICK-UP
SCANNER

Fig. 2
Continwed observation of a pa-
tient by Xoravs is undesirable, fo
both the subject of the study and
Iris  physican. 1 Huropean re
search oorker proposes
come  this difticulty  ingenionsly
by using the television sct-up at
the left.  The pick-wp, covercd

for o7

ANODE . 5 5

[ sax with lead, is opayue to X-rays

xRA r.rrf‘f'! at the scanwivg hale.

TUBE jurious cxposure, therefore, s
TARGET [ avoided,

This wethod Jemds itself to the de-
tatled production of an image with 3,600
clemental points, However, it is  ditlicult
to see why Danvillier should cling to the
scanning-dise,  when the mirrov-wheel, as
nsed in the Warolus systemn, permits mueh
tiner detait and mmelr larger reproduction
Fhis

dise.

of the image. idea, however, prom-
ises to be of mneh value in medical and
physical  researeh work,— dbstroet  fraom

v~k Herting

(One of the troubles in X-ray work is
that, while these rayvs are of the same nature
as visible light., their wavelengths are so
short that o meleenle of matter interposed
in their path does not affect them as it
does visible light.  While this gives Xerays
their power of passing almost nnweakened
throwgl opague substances, it makes it ditti-
enlt to refleet them accurately, and prac-
tieally impossible to refract them.

While X-rays are invisibe, and cannot bhe
felt, continuned exposire to them destroys
the colls of the body s it is therefore unde-
sirable to apply them to a patient longer
than is necessary for the specific purpose.
The wetallic seanning dise in the illustra-
tion keeps all but a slight pencil of the ravs
from the part of the body being scanned,
amd therein serves the same purpose as
when televised subjeets are scanned by g
peneil of intense light: instead of In'-ing
Hooded with it, as in the earliest television

www.americanradiohistorv.com

that the change from a light 1o a dark cle-

mentary area of the scanned  subjeet s

made (causing a signal-impulse) in 1/50,000-
(Continued on puage 3503)

[ pr——
) PAINTEDPANEL FOR
DUC ING
1 SIGNALS
|
i
|| g2

LT

syl

By breaking up the backaround, as shown

above, low swustained frequencics in television

are  prevented: and oudio  frequencies, there.

fore, can be imposed on the same carrier withe
out intcrference,
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The ““Day-Lite-R” Receiver

Ad-unit designed for the custom trade, to meet the eternal demand

VERY custom builder has at one time
or another enconntered o hy peveriti-
eal who, ne matter how
expensive or elaborate the set, has
fiever been satisticd with any receivers in-
variably complaining of its lack of ability
to penetrate  throngh powertul Jocals in

customer

for “DX™

reception with quality

By PETER WINTHROP

The “Da-Lite-R™ timer chassis was designed
for this speeific purpose,

The antenna primary is adjustable by a
knoh on the panel, varyving its induetive re-
lation to a circuit which s tuned by the
first section of a five-gang condensers vary-
ing from zero to approximately 7.5¢, in co-

tubes), is aceomplished by the use of the
“Chronopluse™ systemn in each output cir-
enit. In this cirenit, by combining a high
shunt inpedanee with the proper values of
rexistanee and conpling capacity, a slight
phase displacement between inpat and out-
put civenit is establisheds  thus  avoiding

S T7SHIELD

CAN

-

-

T0 AUDIO
AMPLIFIER

Lis

(FILAMENT WIRING OMITTED)

former seith particalarly vocd  regudation.

Nchematic civenit of the tuner chassis of the custom-built “Da-Lite-R™*

recciTer.

and. for .'Iurff_\-,

the

For miast stable perforpiance 0t should be jesed with a potecr amplificr
R the voltage divider has a vox low resistanee (in the weighborhood of 8,000 to 12000 olims, total. aud secll by pasadV and o poteer transe
Type 27 tubes are wsed throwghout

flament civrenit is wot showen, One 2.5-volt

secomdary 2l light all the floments, amd may be either gronnded lo the chassis or connected to a plus poteatiol of 10 to 50 volts. in the wsual manner.

carly evening or darlight for ontside sig-
nals: and sery frequently comparing the re-
sults frane this standpoint with the “three-
tither™ he Tiilt for himself for twenty-five
boeks sone yvears ago.

Now, however, it is entirely possible for
the hard-pressed set builder to earn a hand-
some profit, and pake the drate and dis-
griuntled enstomer into a lifeliong friend and
hooster, by the simple espedient of  con-
chrueting and selling him o chassis designed
for exactly those results he so el desires.

eficient of coupling.  This tuned eircuit is,
in turn, Toosgely coupled to another tuned
cirenit which supplies signal energy to the
control-gricl of the first sereen-grid uopli-
fier:y the two tuned circuits composing a
“hand selector”

Shiclding is more than ordinarily complete:
and by-pass condensers carrectly isolate the
cirenils,

Stabilization of oscillatory effeets, doe to
the inter-element  capacity  in the  tubes
(which is appreciable, even with sereen-grid

feed-back  withant affecting the amplifiea-
tion obtained.
Regenerative Detector
A partienlarly unigque featnre of this AC,
tuner, and one to which much of its astound-
g amplifieation is attributable, is the use
of o regenerative power  detection eircuit
conploving o sereen-grid tube, The input
cirenit of the detector is arranged to form
it maodified Hartley oscillator eivenit, with
the plate coupling capacity controlled by a
(Coutinued v page 503)

Left, frout; and right, the base of the chassis of the supersensitive “Da-Lite-R™ tuncr chassis.
cxecllent quality was desioned zeith the primary purpose of tuuning in distant-station programs.

This receiver, while giting andio signel autput of
The kneb at the crtreme left controls the primary

winding of the antenua eonpler; this coil being arranged to slide past one cnd of the dowbly-tuncd secondary.

www americanradiohistorv com
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The D.C.-A.C. Convertible Radio Receiver

A veteran set builder describes the way in which he met the prob-
lem of different house current supply conditions some years ago.

<« AM going to move into a ‘110-volt

D.CY odistriet, where the lighting cur-

rent s direet and net  alternating.

However, there is talk of a change-
over, at an carly date, to 110 volts A,
Can you design for me a radio set that w
work equally well on D.Coor A so that
in the event of a change in the current sup-
ply it will not be necessary to exchange the
receivers”

Perhaps six vears ago the writer was
nearly floored by this request. ‘Technieal
data on the design and performance of light-
line operated electrie receivers were difti-
cult te find. The true “ACT tube as we
know it today (cither the heavy-filament, or
the cathode-and-heater filament type) was
not then available. Then againg the “authori-
ties™ on the subject, to whon reference was
made at the time, stated that “it couldn’t
be done.”

(T he set is still working!)
By SAMUEL WHISK

ahle on the D.C. circnit (ahont 100 volts),
every artitice was nsed to obtain maximum
wain through each stage. The antenna cir-
enit s independently tuned; the remaining
three ecomdensers being ganged together and
operated by a second taning dial. The sen-
sitivity of a erystal detector, preceded by
three stages of R.UF, amplifieation, was found

Three stages of A mplification delivered
suficient  ontput to drive two type 010
tubes connected in push-pull (thus obtain-
ing better than 2.5 the undistorted
power output obtainable from a single tuhe
of this dype: yet retaining the high amplifi-
eation of this tube), A magnetic repro-
dueer (not too sensitive to low frequencies)
completed the receiver chassis,

The problem of power pack design was
finally solved in the following manner. 1t
was decided to heat the {ilamments by con-

times

filiment of cither V11 or V12 opencd.

The milliammeter MA is required for ad-
Jnsting the output of the power anit to the
correct ot when the recviver is oper-
ated on A, Without this instrument it
would he difficult to determine the correct
setting of the *B” output-control resistor
Y used on AC, lines to adjust the *hB”
current supply to the same value as when
used on a DUCL dine,  To obtain maximum
voltage from the D.C. line for “B" poten-
tial, a separate “C" hattery was used to
furnish the required grid hias potentials.

Note that Tl has a high ratio; this is
important and necessary,

Provision has Dbeen made to use higher
pewer output tubes of S-valt type, if desived.
The only changes required will be to use
a “C” battery of sufficient vollage, replace
the "0LA's in sockets V6 and V7, and adjust
9 to the required plate potentialy or, per-

L R1 L2 Ry e
OlA N VIA L3 O1A CH
vi bucth.
c1 Vi v -
. 41
. L 1
T
s 'O1A
byt g PILOT LIGHTS
LAMPS ¢
11 Vi C BATTERY |
. i —— =
SRS Coloe A4 #- SRR i = 1
.
= q =
= 4,
; A s —1 1'BOFIL WOV USED
+C6 ca 80 %5 f CH1  CH3 ;
Puse L T3 e i)
S Sl !
s BLOCK % i T ) R
TC.’ "s :0[1 E:j ’ ,'
£ LIN A |
X . e V,LI T Teo To e m=
c—_— S S S |
The circuit shen above is obvicwsly not @ modern onc: but it zwas far ahead of the reanlar practice at the time it weas built, [t is so designed that it
owner can opcrate it from either an A4.C. ar a D.C. socket (you sce, in Newe York people more weith a good deal of reaularity) aid for several xears
has given him very satisfactory reproduction in Iis sucecssive apartments, At prescut, 0t is lowsed w a modern commercial console,
In fact, it was the positive nature of the  neeting them, in series. directly across the  haps, (when operating on 110 volts M),

statements to the writer, hy nmnerons tech-
nicians on Radio Row (Cortlondt St New
York City), when reeently he inguired for
a commercial radio set adaptable either to
AC or D.C, that a recciver of this type
was quite ineonceivable: which really egged
him on to tell how he did it—six yvears ago!

Incidentally, the necessities of the times
resnlted in the production of a reeciver sim-
ple and inexpensive to build; and with a
low current demand (aliout 10 watts) not
equilled by a comparative, modern radio set
using the present type of “AC" tubes,

The receciver, whose eirenit is shown above,
is still in use substantially as fivst designed.
By removing one of the line foses from
its position ot F1, to the clips marked 142,
the “D.CY electric set becomes an “ACY
receiver!

Because of the low plate voltage avail-

lizht line: with a power choke Chl and filter
condensers €6, €7 to smooth the supply.
whether AC or DG, and lamps VO, VIO
(15 watts rating at 110 volts, cach) to Hmit
the amount of current passed to the fila-
ments of tubes V1 oto Vio A gascons ree-
titier, V8, eliminated the need for reetifier
filiment sapply,

Take special notice of the fact that the
receiver is completely fused.

Resistor Rt adjusts the enrrent through
the pilot lights to the desired amount; if
one pilot Hght boens out, the recciver still
will function.  ‘This design was neeessitated
by the ecase with which the average pilot
light, of questionable manntacture, would
pass out of the picture at inopportune mo-
ments, Since both lamps were in series with
the remaining filiments, without the serviee
of Rt the set wonld stop working it the

wWWwWwW.americanradiohistorv.com

replacing the “BH® with a type "80 recti-
fier (the filament winding for which s in-
dicated in the dingram above, and further
details being shown, in the Oetober, 1930,
issue of Rapwo-Cuarr, in the article =Chaice
of Rectifiers,” by Fdward J. Avnold, page
241),  The latter maodification is recomn-
mended only to the experienced constructor
or Serviee Man prepared to cope with eir-
enit oscillation in the R, stages, and dis-
tortion dne to incorreet “C” hias.

Resistor RT is one of the two small units
mounted on the instrument panel, and nsed
as o sensitivity control; the other, at the
right, is the vohnne-control resistor. 2.
Resistor R6, with the original andio trans-
formers, clininated o slight whistle,

While, doubtless, a constructor will
his own diseretion in the choice of apparatus,

(Canlinued on page 302)

nse
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A Unique Superheterodyne Receiver

A screen-grid set, battery-operated, and designed for high signal
amplification, with constructional data for all

inductances requirved

By R. WILLIAM TANNER, WSAD

ITE fallowing is o deseription of a
snperhelerody ne veceiver giving o con-
siderably higher gain, for the smne
type and number of fubes, than any
vet constroeted by the writer, The
plete schenatic diagram is shown in Fig. 1

It will be seen that only six tubes are eni-
ployved, nmnely: a 40 high-n tirst deteetor,
an 0L oscillator, two 22 sereen-grid inter-
medinte-freguency stages, o "12\ second de-
tector and o TI2ZY soudio anplifier, . The
original model had two "0l 4 LF stages and
an 0L but the circuit
has been wodificd to conform withe the mod-
crn practice of asing sereen-grid fubes in
ihe LV amplitier,

Both the first detector sod oseillator are
somewhat different from those genevally em-
ployed in a super.
of the grid-bias or plate-rectification 1y pe,
resilting in practicaly no distortion ¢ven
ot dond signals,

second  detectorg

The sceond detector is

Regeneration, provided in the seemnd de-
teetor, is nsefnl in inercasing the audibility
of far-distant stations to a point where they
may be bronght inon o loud speaker, Only
one andio-fregueney stage is shown in the
diagram, This gives suflicient volmne on
local aml nearby stations. 11 desived, the
mmtput wnay be fed to a secomd stage using
either one or two 715, 455, 105 or *50s,

The oseillator, first detector and the two
LEC stages arve individually  shiclded;  the
secomd detector and andio unit are monnted
directly on the baschoard, and the entire
assemhiby is o placed in g
sanbinet.,

The antenna tuner, oscillator coupler, LF,
transtormers, ete, ave all wonnd on inideet
soil foris, with tive-prong (1Y) sockets as
nounting hiases,

pressed  steel

A Navel Input Circuit
The first detector is o prodoet of the re-
seareh of Stoavt Ballimtine, Pie states that
the detector inervased  from 40
(with the grid Jeak-condenser combination)

action i

an o033-mf. condenser C, 0 Another induce-
tonee L3 (termed a0 grid impedanee), tuned
to the internediote frequeney Dy the 0005-
mf. condenser CL is placed in the cirenit
where the condenser and leak would ordi-

~

A"

2DET. pec
112A

AFT

P12 6

AT =]

Fig. 1

The schematic civcadt of this receiver, to wlich a poncer gage of anz
Trstadetector aud oscillator cocuets dre
wseld for the former, wad it 05 acutralized.

be udded, Fhir

to over 300 with this methed, 1t is be-
licved that the tnbe alse sonplities at 1he
ilermedinte frequeney s althongh not to any
great extent, for the grid hias is incorreet
for sonplification).

Referring to Fige 1, it will be seen that
the grid cirenit contains an indnetanee 12
timed to the incoming signal by means of

52 53
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Fig. 2

The arvanaement of parts wsed by Mr. Pauner is indicated obote,
It el be observed that complete sineldin
the selection of componciats to be

1ot draten to seale,

The constrictor las lutitude 1

uwlthowalt the componeuts are
saweded wp 1o the secend detector,
used,
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cilred chavacteristics may
vf an wiwrsnal tape: a high-mc tube is
A oshort aciiel shoidd be ased., .

narily be, Tt condenser CI oaets also as g
by pass tor the signal-fregueney currents,

Now, with 1L.3-C1T fnned to the interme-
dizte fregneney, the tube wonhld, in all prob-
:||»i]i|}‘. oseillate becanse of the l.‘ll';_r(' in-
ductance in the primary of the first 1.0
trimsformer.  ‘Therefore, means are  pro-
vided to neutralize oscillations by
doubling the prinary turns, taking off a
tap at the center, and connecting o small
viriable condenser €4 between the grid and
one end of the primary,

A 200-0hm potentiometer R is shunted
aeross the =A™ supply to provide a variable
hiax of from approsimately T volt negative
To 5 volts positive. (CFhe approximate valone
for hest deteetor operation i between 0.2
andd 05 volls positive). This resistor acts
alse ax g very efficient volnme eontrol The
R currents aire bay-passed arowmned it by
the J-mt. condenser €2,

The grid impedinee 1.3 is wound  with
138 turns of Noo 30 chamneled wires the two
leads being soldered to the “G™ and “C™
contact pins on the coil form.

Three windings are needed for the an-
tenma couplers o prinmrey L, o secondary
imnd an oscitlator conpling c¢oil 1.1, The
primary and conpling coil ave woind in the
stot and ares in reality, one winding of 30
furns of Noo 28 enameled with o tap taken
off at the 15th torn for conneetion to the
shicld and groud. The start pgoes to the
“P" prong, the finish to “C™ and the center
tap to “F27  The secondary consists of 98

(Contivned on poge H507)

these
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A CONVENIENT TERMINAL
By Russell L. Woolley

M()]{}". and more, pressed eyvelets are

being used in the manufacturing of
radio parts.  Radio-frequeney transformers,
R.F. choke coils, connector strips, and the
ends of the wires of a cahile are all parts of
a radio receiver where evelets may be used
to advantage.  Perhaps the most notahle
exarnple of the use of punched evelets is the
AL KL tevminal strip.

- == -

r S — —]
EYELET -~
A e

L |

Fig. 1

ft . a simple evelet punch wsed 1o form
terminals on a coil: B, a cable cwith ueat

exeletted terminals,

Now then, the point is that the set builder
miay also nse this comparatively simple man-
ufactirving process, with practically no ex-
pense: and at the sinne time, make a reatly
neat job of hisx experimental home-made
apparitns,

The nse of the pineh and evelet kit is
illustrated in the  aceompanying  cheawing.
Here the punch pliers is shown, inserted
into a hole drilled in the solenoid coil form.
Yo nse, without removing punch from hole,
put on the exelet over the punch—small end
down—and close tool,

A second illustration, snggesting the ase
of punched exelets, shows a dvienmic speik-
vr's four-wire cable with evelet terminads
It is apparent that, when these terninals

re put on a 6732 or 8732 machine-serew
Anding post, they cannot come loose,

RULING PEN HANDY TOOL.
By Arthur Bernd
I.\' putting nuts on bolts in tight corners
and down decp in the set, T nse w
drioghtsinan’s steel raling pen, which  fax
you know) is shaped like a pair of tweez-

Fig. 2

Aunether pr . the michit of the pen,

erse with o st ruming throngh to tighten
it

By placing the nut in the ends of the
pen and sevewing down on the stud, it is
very easy to set the nut on the bolt; after
a few turns the pen is withdrawn and the
Joh finished  with o “spin-tite” or  other
wrench,  This little trick saves a lot of
time and patience; and is far better than
breaking off the point of a lead pencil or
using some adhesive paper on the end of an
instrment or piece of wood,

CONVENIENT WORKBENCH LIGHT
By Boris S. Naimark

HIS handy extension light for the work-

beneh takes the place of several lamps
permanently installed; it is availuble at any
point of the workbench and can be shifted
from point to point with ease; and it re-
quires nothing, that can not be found in the
Junkbox, for its installation.

Streteh o length of steel or “stovepipe”
wire from one end of the bench to the
other, prefevably  over the center of the
beneh and approximately three feet above

' WIRE FROM
=—————————————0ONE END OF BENCH——=
TO OTHER !

: TUlngng - STEEL WIRE :

F L

e = - = 5 ".l\.

- h

(2 N ] ] :

T
WORK BENCH

Fig. 3

peading a4 lamp abote @
amld contenicat te e high
diaree.

i, Slip over it a piece of insulating tubing
which may be between three and five inches
long.  Secure the electric-light socket, as
~hown in the aceompanving drawing, at the
height considered most convenient.

The Lamp ean now he moved the entire
length of the hench, and thus makes light
instantly available wherever it is needed
tnst,

method  of s
v beach is safy

A SHORT-WAVE CABINET
By M. D. Rubin

HE average short-wave set has no cabi-

nets becanse the constructor generally
cither does not wish to spend the necessary
st on such g set, or cannot make a good
cabinet himself. Thus the set is open to
dusty ete, and people handle the parts in-
diseriminately, with the result that the set
depreciates  rapidly. A auitable
shonld hot cost anneh, shoukd ahow

cabinet
.\p:u'e
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feram nnerowdded, reasonably-sized receiver,
hane a place for the coils and, if possible,
tor the earphones, 1t it could alse hold
several small battervies, wire for the an-
tenna, have o handle and yet not be too
hig, it conld be nsed as a case for a port-
able,  One of this st would be the we plus
wllra in shortwave set cabinets,

sSuch a cabinet can he improvised very
easily, by utilizing an old 100-ampere-hour
buttery ease. When the set is made, cnt
the panel to two-thirds the size of the open-
ing in the battery case, then pnt in a parti-
tion, leaving a third of the case tor other
things, (coils, batteries, ete.)  Mount the
parts on o haseboard and then put the set
in the cases do not try to mount the parts
on the inside of the case, as it will he very
difficutt.  Use the extra third of the panel
vover for the extra division. Keep
this closed with several hinges and o cateh.

(M conrse, snch a eabinet can be used for
any sl set, especially a portable one.
With such an arranganent, a short-wave set
shoukl make an exeellent portable; especially
since i short-wave set uses such a small an-
fenna, and will work snch long  distances
with so little power,

HE |

A GOOD SCREEN-GRID SHIELD
By John J. Nothelifer

N efficient attractive  sereen-grid
tuhe shiekd can be made from an ordi-
nary haking powder canz the latter is turned
upside down and o round one-inelr hole s
ent for the cap of the sereen grid connector,
as illistrated. Two soldering lugs are sol-

amd

dered to the caver of the can and bent;
(Continned vn paye 501)

Almest  cery bl
tibe-shiclds has been wsed.
o dHe

improvised  coile
Mr. Nethielfer finds
o, Deteerir, wlieh would secem suifis
cicutly incxpeasive.
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A Home Made Slide-Wire Bridge

Apparatus which will add to the experimenter’s Laboratory the
means of making many desired measurements

NI phase of radio cleetrical meas-
urements, which is too little dis-
cussed, is the wrasurement of re-
sistances.  Of course, “olinmeters™
are a fumiliar radio serviee tool in many
kit bags—but not everyone can afford this
complete resistance-indicator; nor even the
millianmeter used in its construction, And
besides, seldom are they sofficiently flexible
to accurately ecover such extremes of re-
sistanee as may be found between the par-
tially-shorted voice-coil of a dynamic repro-
theer, and a grid leak of wrong valne,

From past experience, 1 know that there
are times when rheostats, grid leaks, and
resistors generally, get mixeds the tags that
are pasted on, or the painted markings,
come off and the only way of deterining
their value is by guesswork,  For these
reasons, an article showing the construction
of a mecasuring deviee shonld be of interest
to every experimenter; particnlarly, it it
may e constructed at little cost, and yet
have a practical degree of aceuracy.

The parts required are as follows:

Nine binding posts;

One brass steip, 3 x 14 x 1/16-in;

One paper strip 36 x 1 in. (B);

One length of No. 22 pesistance wire, 4 (1,

long (C)

One S5.P.5T. switeh, (1))

One baschoard 4 x 26 in, (19);

One small compass, (19);

One compass block 3V, x 214 in, (G);

To hold the compass (IF) o hole is hored
in the block (G) in the midkdle of the nar-
row width and as near the end as practiead;
leaving about 14-in. from the cdge of the
hole to the edge of the block.  The hole
should be hored just deep enongh to leave
the face of the compass flush with the sur-
face of the bloek,  Drill two holes on the
opposite end for the binding posts, (8, 9).
Place the compass in the hoele and wrap
about ten turns of Noo 22 D.CC wire di-
rectly over the center of the compass, in

By A. W. BONSER

the manner shown in Fig, 1. Bring the two
ends to the binding posts.  Apply a coat of
shellae to the wire to hold it in place. The
result is a “galvanometer.”

The next step is the assemhling of the
“Wheatstone bridge” proper. Drill  three
holes in the brass strips one 3-in. from each
end, and another direetly in the center. The
size of each hole is 3/32-in.; or large enongh
to pass a bolt for the binding posts (1, 2,
4).  Then, drill holes in the baseboard for
binding posts 4, 3, 6, 7. Mount the brass
strip, Vo-in. from the end of the base. Meas-
ure off H) inches of No. 22 resistance wire,
+ inches longer than the paper seale; two
inches at cach end are allowed for connee-
tions,  Fasten the two ends under the bhind-
ing posts, as illusteated, with a  small
wire nail and draw the wire tight, without
stretehing, to form a Jong V", then, drive
the nail into the baseboard in the approxi-
mate eenter. Cut the paper in halt, or at

RX (UNKNOWN)
P

RESISTANCE
WIRE

20
SCALE “SCALE
SW. —NAIL
FIG.2

The faomiliay 1 heatstone bridae civeuit, show-
ing schematically (uot in structural arranges
maat) the principle of the deviee deseribed here,

1-1; and paste it beside the resistance
wire; the scale provided in Fig. 3 way be
copicd on it, and will serve to climinate nost
of the fignring required with a 0-100 seale,
more eomonly used,

When mewsuring small resistances, a low
value of known resistance is used, and the
sane refation applies to a large resistance

WIRE

FLEX. WIRE
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{ Rx =] UNKNOWN RESISTOR

E* HEAVY COPPER WIRE

The loy-out of the slide-wire bridge: 1t zeill be scen that practically no cxponse is incurred in iis

construction with the home-made meter wsed.

Fine copper wive might be wsed for C, except for

its mechanical weakness; but it is desirablc to have a standard resistance value at R to start from.
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In ordcr to make a non-inductive resistor, the
value of which ecan be closely determined, use
fine wire in g doubie winding

by using a high, known resistance.  Low
resistanees may be mades bt high resist-
ance units should be of the manufactured
types and guaranteed accuracy,

When making a resistor, care should be
used to construet a won-inductive unit. For
example, a 100-ohin non-inductive resistor
would he made by winding 72t in, of No. 3%
resistance wire on a tube about V,-in. in
dizuncter and 6 in. long.  The wire is first
doubled into half its full length, the loop
caught over a pin, and the two strands
wonnd as one, as shown in Fig, 1A, About
Y.-in. is allowed on cach end for connee-
tions,  The resistance of No. 3F wire s
16.6 ohms per foot.  Attention is called to
the fact that this resistance wire seldom
is insulated; and care must he taken to
keep the turns from each shorting,

For measuring small resistances (of about
10 ohms) cut a picee of Noo 34 resistince
wire about 7% in. long and connect it to
the proper binding posts; letting it hang in
place, as this length of the wire is sufli-
ciently stift to be self-supporting.

All connections showdd be kept as tight
as possible; so that the least possible amount
of resistance will be added at these points.
“\ straight line is the path of least re-
sistance.”

To make the slider II ent a picee of
14 copper wire, preferably stranded,
long  enough to reach the length of
mounting hoard.  Get a small picee of No,
10 or No. 12 wire, about 2 in long, and
solder it solidly to the stranded wire. Wrap
the conneetion with friction tape.  When
soldering, use only resin as a flux to pre-
vent the slight ecorrosion that wonld ocenr
if other flux was used. Use a hot iron,
(not red hot) and elean the joint with
aleohol,

Before measuring a resistance, arrange
the malvanometer so that the coily as wound
over the compass, points in the same diree-
tion that the needle normally wonld—that
is, toward the earth’s mngnetie poles. (As
in Fig. 1). Then, when the eurrent is sent
throngh the coil, the magnetic fichd estah-
ished will deflect the needle and the necdle
will try to arrange itself at right angles
to the enil, as indicated by the dotted
needle,  Connect the known resistance he-
tween 20 and the brass strip (posts 1 and
£), and the unknown resistance hetween
1720 and the brass strip (posts 3 and 5).

After the galvanometer has been prop-
erly arranged, close the S.P.8T. switch D

No.
Jnst
the
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and touch the slider to the No, 22 resistance
wire, note which way the compass needle
is deflected; then, on the opposite side of
the scale, touch the wire again and, if the
needle is deflected in the oppaosite direction,
the point of balance lies between the two
wints touched,  For example, first touch the
slider to 5, and note the direction the needle
1s deflected,  Then tonch the slider at 0.5;
and note the direetion in which the needle
is deflected. It in the opposite direction, the
point of balance les between 5 and 050 if
in the sume direction, the point of halauee
will be found either between 20 and 5, or
hetween 03 and 1720,

When the shider strikes o habanee on the
seile lower than 1, the unknown resistanee
will be less than the known resistance: and
when the point of balance is above 1, the
unknown resistanee wilt he higher than the
Kknewn  resistance,  The known  vesistanee,
in cither case, is multiplied by the reading
i the scale,

As the slide-wire nsed for two of the legs
of the bridge is very smally it is necessary
to be exretul and avoid excessive wear, For
this reason the slider should be towehed to
the wire at varions points, to obtain read-
ings—unot slid along its length,

Practically «very electrieal handbook  dis-
cisses the slide-wire bridge,  Therefore, the
constructor will find numerons exanples
which may be studied, after e has bnilt his
bridge for expervimental serification of  his
llgures,

Ater you beeome familiar with the work-
ings of the bridge, it can be operadded in
aovery short space of thne,

One advantage in the use of o eavefulby-
hiade hridge is the convenient determination
of sucl elusive radio reeeiver  fanlts as
beakage and shorted torns, sometimes fonnd
in H.F. eodls,
diticnlt to determine whether o voice-coil
havinge a0 noral resistance of only 13 olnns
has a short across only thyee or four turns;
inless some such arrangernent as the bridge

In partienlar, it is sometimes

i~ available for checking against a voiee-
coil of simitar type which is known to he
sokl, I this test. the rvesistance of the
cood eoil is the “known™ valne to be checked
wainst the “unknown™ of the olher voice
enil,

To Save Figuring

The seale given i Fig, 3 has been eare-
fully  computed, to sinve the user of the
“lide-wire nridge o great deal of the fignr-
ing which would be necessary with the con-
ventional 0-100 seate, 11 it is used  with
a known resistanes 0 of o valone of 1, N,
1e0, 1000, cte, olunsg the valies may he
vend directly  from it. Its oaeenraey s
greater than that  which is likely 1o he
obtained in the set-up of the apparatus,

It is 36 inches g, and intended for nse
with o #0-inch fength of  resistanee wire,
which is donbled hack at ils eleetrieal cen-
ter—the point 1 on both sides of the seale,
The two seetions T and IT are continnons,
and represent, as in Figo 1, the npper side
of the scale, where the valne of the un-
known  resistemee Rx is higher than that
of the standard resistor 1. The value of
the latter is thercfore nltiptied hy  the
nuber on the scale at which a balance is
ubtained on the slider,

The seetions 11D and IV are also ¢eon-
tinnous, but reading hack  from right 1o
left (if the constructor wishes 1o wse o
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Fig. 3
1 he calibrations oi this ccale Indicate directly
the ratios bettecen the fwo sections of a 40-
inch resistance wire, swehew the two figure s
are al its ceater: veading wp oon 1 oand [1) and
doten on T and 117, ‘Che markings max be
transferred to the cxperimenter’s ovien  chart.
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continuous length  of resistance wire, he
can mark off these divisions in reverse on
a straight 36-inch scale),  lere the known
resistanee is also ndtiplied by the scale
reading, but it is in this case a fraction
less than one, as the unknown resistance
is the smaller,  From %9 to 10, the seale
veadings are in percentages; helow 1710 they
are common  fraetions,

While the seale divisions might have been
carried  further, there is hardly  practical
value in deing so with apparatus as simply
desigmed  as the abmve,  The sensitivity of
the cirenit will depend upon that of the
galvanoeter nseds: and the accuracy of the
1eading on the lowest attainable figure of
lhe resistance in the connections and leads
of the bridge,

Before the seale is permanently attached;
it will he well to test the balance of the
hridge with & number of resistors, not neces-
sarily of known value. By placing one at
R and another of considerably  higher or
lower valne at Rx, one reading s attained.
They are then interchanged, and a second
reading is taken.  1f the two preadings, nml-
tiptied together, equal 1, the bridge is well-
bhalunced; otherwise, some correction or con-
pensation will be needed,

From one resistor of accurately-known
valne, it will be possible to calibrate a set
for ordinary purposes of the experimenter’s
shop, The attempt should not be made, with
this bridge, to measnre  ratios too  high;
for reasons pertaining to the external cir-
cuit,  particularly - with  Jow  resistances,
While the seale will ieasure a resistance
200 times, or 1/20th, that of the standard,
inacenracies ereep in omore regdarly when
working at either end.

Commercial resistors within 53¢ of their
rating are not expensive;  those accurate
to o preater degree ave expensive in pro-
portion to their depree of precision, How-
ever, measirements cannot he more aceen-
vate than the meter.

bucidenlalty, the experimenter night tind
A snggestion bnousing o standard vaewmn
tiube in o socket whose filunent prongs are
vonnected aeross 120\ 26 tube, for instance,
has o filament resistanee of LA olims; an
LA, of 200 and a9 of 524, nominally.
A variation is allowed inomamifacture; bt
a number of tobes might be tried, and the
one nearest the average used as a test ve-
sistor, for fow yvalues,

Below are samwe fignres which may be of
use to the experimenter as an indication
of the resistunce of certain standard wires:

TARLE 1
Resistance in Ohms of 40 Inches of Wire
Gange  Nichrome  Con, Iron  Copper
10 048 024 (K KNl
| LT [ 3rd (L7 9 KB
I8 L LS (L) .15 A0
200 e 1.45 IRy (22 i3
-SRI N 1 1.53 0,37 051
2t 4.495 244 (.00 81
26 s .41 3,86 0.94 130

(Con. stands fur constanting the resistance
of pure iron is abent the same as that of
nickel.  These resistanees, of course, may
e slightly  different in a short  stretehs;
and enrrent enongh to change its tempera-
tare should not be applied to a resistance-
wire standard.)
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The Radio Craftsman’s Own Pasge

What our experimental readers have found out for themselyves

ADDING AN AMPLIFIER
Editor, 1Lano-Cuarr:

Your readers may be interested in the
diagram of my short-wave receiver which 1
wn using for the present; although 1 intend
to build o set of more advanced design—
more sensitive, seleetive, and powerful—at
a lader date.

Desiring to avoid the objectionalle squeaks
amd howls ineident to tuning in various sta-
tions for the edification of the rest of the
houschold, this systent was evolved,

Stations are logped so that they may e
approximately timed in, by setting the tun-
ing dials at the indicated nunilwers. Then,
the change-over switeh SWI is set in the
position for headphone rveception and  the
hattery receiver (amodified *Wasp™) tnrned

on. A little more juggling of the controls,
and  the station, if on the air, comes in

clearly on the headphones; which are in the
pMate circuit of the '01.\, working at 90
volts, connected as the second ALY,

It was found that this combination—an
WIA detector, "OLA first A, and C01A
second AF.—resulted in a signal bevel ot
the headplones, from weak input signals, of
a vale about vight to operate two "TIA
tubes in push-pull for reproducer aperation,
when the input te these two tubes is taken
from the output circuit of the first K.

Therefore, the neat step was to wire up
i single stagre of "TLA push-pull awmplifien-
tion as a eomplete unit; which is switehed
into use by closing the light-line switch in
the primary of its power supply transformer
and  moving  switch SW1 to its
position,

This idea for conveniently monitoring a
radio set may he applied to any type of
set,  whether  short-wave,  browdeast,  or
television, C. Maca, Jn,,

GLO3 14th Avenve, Brooklyn, N, ¥,

second

A SCREEN-GRID TRIODE
Editor, Rapto-Crarr:

Here is o cirenit which is apparently a
combination of the Solodyne and the regen-
erative principles. It is not what 1
searching for; but it may interest other
readers. Tt is obvious that the scereen-grid
tube is well suited for use in a circuit of
this nature, hecanse of the large surface
of the anode when sereen-grid and plate
are conneeted as shown; this reduces the
space charge and increases the plate enr-
rent, 1 used an oscillator for preliminary
tests: and, for final tests, used a hroadeast
station thirty miles away, T found that
signals were audible without a “B” hattery,
and with 3 volts from a flashlight battery
on the plate they had fair volume,  With
2215 volts on the plate, the volume was very
good; and a higher voltage, instead of rais-
ing the signal level, scemed to reduce it,
probably beciuse the tube was choked by
the heavy plate current,

wis
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Mr. Shanahan’s loso-voltage regencrator,

In this cireuit, the regeneration is effected
by feeding back energy, not by an inductive
secondary winding, hut direct to the sereen-
grid.  Of course, it is well known that, when
the tube cireuits are in resonance, feedback
will take place through the inter-clectrode
capacity of the tube.
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Mr. Maggio applics an audio amplificr to lis shori-ware regenerative set in this way,

He can

thus convenicntly tune in stations and put them on the lond *peaker,
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Mr. Tinker's set ic wmonitored at Noo 25 but
this conncction  shonld be  taken out  only

through high-voltage condenscrs,

I made the experiment of disconnecting
the sereen-grid again from the plate, and
applying the same positive potential to the
former from a separate *“I3" battery. The
signal tevel was then considerably less, and
proved that the inereased sensitivity was not
due merely to the increased plate current.

The only advantage of this circuit is that
one can get regenervative results with but a
few volts on the plate

JOny SHANAIIAN,
9 Fdson clvenue,
Waterbury, Conn.

(The sereen-grid is really a second plate,
when hooked up in this manner, and draws
what is tenly a “plate™ enrvent. It is pos-
sthle to apply interesting cireuwits to the
multi-electrode tubies, and experimenters will
find a good deal of pleasure in the possible
combination.—Kditor.)

WIRING THE HOUSE
Fditor, Ranio-Crarr:

Wanting for some time to have extension
loud speakers in the other rooms, 1 finally
solved the problem when the women were
out—as they object strenuonsly to the ex-
tension of wires “all over the place” My
set, it will he observed, has a push-pull out-
put; I can use two speakers in the manner
shown,

I attached two wires to the secondary of
the transformer, running one of them to
the hot-water radiator.  The other, a very
fine wire (about No. 28 cotton covered) 1
concealed along the picture moulding and
door trims, extending it to every room in the
house.,

I then had only to fix a small jack, or pair
of tip jacks, in whatever room I might want
a speaker; connecting one side to the radia-
tor, and the other to the fine wire. DBy
proper location, T could practically  avoid
any visible wiring. ‘The connection to cach
radiator was made by loosening the screw of
the valve handle, and tightening it on the
connection.

With a magnetic speaker, the music cones
through with excellent volume, not lwing
affected when the radiator is used as a
ground; but the “choke” connection to the
primary can be used in this way only if
some method of isolating the speaker from
the D.C. plate potential is used. I nse No. 2
to maonitor my tuning, and then disconnect
it, when only the extension speakers are
used. A. M. TiNken,

856 No. Lockwood Avenue,
Chicago, 1il,
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ANOTHER ONE.TUBE SET
Editor, Ramo-Crarr:

1 found Mr. Hall’s cireuit, in the October
issne, very interesting; hecause 1 have had
some experience with one of a simikar type.
With an "OLA or a '99 tube, and an ordinary
aerial and ground, 1 have received WGY
regularly and WJZ frequently, as well as
WIHDP, a 500-watt station at Harrishurg,
Pa., 35 miles away.

Standard parts are used, with a variable
1-5-megohm grid leak.  The aerinl con-

RADIO.CRAFT
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denser is 0005-mf, and the grid condenser
the wsual 00025 The circuit is shown in
the accompanying sketeh, which wills 1 trust,
be interesting to other readers of Ramo-
Crarr
Citantes S, Luvy,
Awpers, Pewnsylvania,

(s previously explained, while none too
officient, these civenuits do operate to o cer-
tain extent on strong signals; because the
plate is positive as regards the negative end

(Continned on page 499)

Dual Rectification With Crystals

N these days of multi-tube sets involving

several stages of radio-frequeney am-

plification, tube-detectors and  audio

amplifiers  of terrific  powers one s
prone to disregard the older and less com-
plex erystal cirenits which were their fore-
runners,

For the serious-minded  experinienter,
however, mnch remains in the opinion of
the writer, to he discovered and written of
the lowly ervstal.  The object of the pres-
ent article is to present an interesting phe-
nomenon pertaining to the ervstal—that of
dual-rectification.

Most ideas on this suhject involve the use
of split headbands.  1n the present experi-
ments, the output of two erystals is very
satisfactorily handled by a single headset.

Two cirenit-nrrangements are here offered,
hut the hasiec principle in each will he seen
to be the same,  The only difference is in
the tuning arrangements. In Fig 1, the
R.F. currents from the antenna pass through

.a variometer which is placed in simultaneuns

indnetive relation with two exactly matched
secondary tuning cirenits,  These coils may
he tuned individually to resonance with the
antenna-cirenit by meins of the two 0035
nf. condensers shown,

The tuning-arranganent of Fig. 2 is an
alternative method for the henelit of the
experimenter  who  has no variometer  at
hamd. It may consist of two sceondaries, s
previousty outlined, and a simple aperiodice
primary L of from six ta ten turns (all
threc coils being wound on the same tube)
or, hetter still, the primary may be tuned,
In such case the coil may have approxi-
mately half as many turns as the secondar-
iess it may he tuned throngh a considerable
range hy means of a .001-f. condenser used
in conjunction with a series-shunt switeh.
This affords three possible variations of
connection: condenser in series  with coily
in parallel: or out of cirenit, as desired.

The actual functioning of the cirenit as
1 whole, being somewhat complex, will he
described as follows: (1) the incoming sig-
nal wave induces currents in primary-coil,
X.

(2) Similar R.F. currents are indueed in
the two exactly matehed seeondary indue-
tances, Y and 7, which are tuned in unison.

(3) ¥ means of the switch D, either
or hoth of the coils Y and 7 may he pnt
into operation. Assnning that a signat has
been tuned in and that the switch D is in
the position shown in Fig, 2, the coil 7 is
temporarily  disconnected from  the cirenit
allowing independent tuning of coil, Y,

(4) The wave passes through the switeh-

By R. J. ROBBINS

arm which makes contact at points 5 and 7,
to the eenter-tap on the special output auto-
transformer A-B-C: it then is rectified hy
the erystal I, and inipresses audio currents
upen the winding, A-B, Owing to the fact
that there are twice as many turns in the
total winding A-C, ats theve are in the see-
tion A-B, the voltage existing across A-B
will he doubled at the terminals where it
is impressed upon the phones. 1t is under-
stoad that this process has thus far utilized
but one half of the wave; the other half
being lost in rectification.

(3) The coil 4, meanwhile, has been dis-
connected  from the cirenit,  Let us now
assunie the switch-urm to be in the oppo-
site position, with contaet ars resting on
the points 1 and 3. Coil Y is now dead and
coil Z is permitted to function. The wave
now passes, s hefore, through the switeh
ta the center-tap of auto-transformer, A-D-
C. passes through the winding B-C, and hack
to cail, Z, vin the erystal F where rectificn-
tion takes place,  This ervstal, however, is
reversed, allowing the opposite side of the
wave to pass, this heing the half of the
evele previousky Jost.

(6) The wuve in passing throngh the rec-
tifieation eireuit prodnces andio currents in
the winding B-C of the andio ¢hoke, which
now funetions as a prinmry while the total
winding A-C acts as a seeondary,  Again
the voltage doubles: bt this time in a evele
opposing  the enrrent flowing in the other
leg of the cirenit.  From the terminals of
the choke the resaltant cnrrent is fed into
the phones.

(¥) It being understood that enrrent ein
flow in either leg of the cirenit in but one
direction only, we inust conchide that each
side of the eirenit is temporarily dead dur-
ing one-half of each alternation.  During

that period the opposite leg functions, de-
livering exactly the same volume of audio
(providing hoth R.F. circuits are in reso-
nance and are tuned to the same wave) to
the mixing-cirenit. A-B-C.

(8) The coil. £, thus being allowed to
function and both R.F. eirenits tuned to the
sine exaet wave, we now set the V™ -shaped
switch-urm to the points 3 and 5. Both tun-
ing cirenits will now deliver rectified R.F.
to the mixing-cirenit, A-B-C. 1f all ad-
Justinents  have  been earefully  made, a
noticeable increase in volume should imme-
diately become apparent.

(%) The prinmry inductanee is next ad-
Justed to o value caleulated to allow the
preatest voltage transfer to the two sec-
ondaries, Y and 7.

(10) 1t is obvious, from the nature of the
cirenit, that the tuning-condensers are elee-
trically independent of each other.  Con-
densers of the tandem type with common
rotor will not do.

The writer does not wish to eonvey the
impression that the “Duo-rectifier” is neces-
sarily a distance-getter. The actual result
obtainable with this fascinating cirenit is
the production of louder, clearer musical
ard voice reproduction than is possible with
the crude, conventional eryvstal receiver.

Several interesting experimental possibili-
ties  will present  themselves to
the vesearch worker as he progresses in his
stndy of the cireuit.  For instance, it will
be entirely possible to tune two stations into
the “mixing cirenit™ by making slightly dif-
ferent adjustments of the two secondary
The “mixing” should be rather
complete in such ease,  This experviment i»
more interesting than useful,

Nevdless to state, this cirewit or any other

(Countinned on puege 507)

donbtless

condensers,
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At the Ieft, the dual-crystal tiwner with a variometer: it is conunceted 1o crystals as in Fig, 2.
Riglt, the sweitching wrras oomeut wsed by Mr. Robbius in his cxperiments,
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The Screen-Grid Freauency Changer

Some ingenious experimental suggestions for the use of multi-grid
tubes to obtain superheterodyne circuit action

I' is well known that the great nerit

of the superheterodyne lies in its sen-

sitivity, the counterpart of which is a

lack of musical fidelity.,  llowever, we
must aveid the conclusion that it is unde-
sirable to seek for extreme sensitivityy for
in a highly-sensitive receiver we nay intro-
duee “lat-top™ tuning which gives us better
reproduction.  This, however, implies a toss
of sensitivity  which would be serious in
apparatus of lesser amplification: but it may
be ventured upon  with well-constructed
apparatus.

The ideat method of reception is to em-
ploy a very syrmnetrical, well-balaneed loop,
which vy be accomplished by the use of
the Mesny compensator, a doulle condenser,
which serves to equalize the capaeitics to
ground of the two circuits on cither side
of the loop (Fig. 1), In case of battery
operation, care shonld be taken to rednee
the capacity of the leads to ground, by
supporting them with insulators,

Another method of inereasing sensitivity
is to introdnee regencration into the loop,
which tends to balancee its positive resistanee
by o virtual “Negative” For
this purpose we may vse a three-grid tube
as shown in Fig, 2. The two conpled cir-
cuits, A and B, are heterodyning AC. gen-
crators; the first of which uses the middle
grid as o plate, the other the usual control-
grid and plate. The rale is that in A we
nmust keep helow the point of oscillation
which is reached in Bo It is possible to
ntilize o choke  coil and  condenser  for
coupling into the circnit A, as shown in the
dotted lines,

This regenerative effect is move satistae-
tory as the infermediate frequeney is higher,
The Tropadyne cirenit is especially well
fitted for this purpose,  Figo 3 shows a
standard arrangenent, in whieh the winding
I. is in series with the coltector loop, and
is coupled to another winding L1 in series
with the plate eivenit.

We prefer, owever, to retnrn to the use
of a double-grid tube as a  freqgueney-
changer, and to apply regeneration as shown
in Fig. 4 .\ thonsand arvange-
ments ot this idea may he employed. The
experimenter may see what is to be done

resistinee,

and  one

By R. TABARD (Parts)

with these first circuits as a starting point.

The loop, we have seen, shonld he care-
fully  balanced; wound  with wire of suf-
ficient size, carcfully insulated, and designed
for low losscs; the latter requirement is

in the new and already large family of
sereen-grid types. The same remarks apply
to them as to the old double-grid tubes in
which, tor the greatest efliciency, we must
provide proper neutralization between grid

~[ a%= [
J)e.-k_ 7yt
FIG.2 . .7

B+ B+ QuTeUT |

o

[4

| |

famp

@ i
1.F.
.4

Left, a leop-balmuicing method with a

donble-stator

rd
condenser: wext, @ regcnerative  pentode

cirenit; center right, a form of the Tropadyne hookwp; and lastly, a dowlble-grid combination,
Figs. 2 and 4 wse tubes of distinctly Ewropean type,

necessary inall coils employved,

When we consider the oscillator, it s
evident that it must live up to its name,
The fornda savs that oscillation is ap-
proached as the positive resistavee in the
grid cirenit is overcome by the “negative
resistanee™ caused by the conpling between
plate and grid. When they are cqual, oscil-
lation begins,

It is casy to see that oscillation com-
menees more casily when the tube’s ampli-
ficution factor is very high, and in the same
order as its capacity,  This, in particular,
produces feedback when the tube’s plate
circuit is hlocked by its own resonanee. We
must not lose sight of the fact that the in-
ternal resistance of the tube is not o uni-
fortn one—thereby  causing  detection—and
that, consequently, the quality of deteetion
depends on the over-all characteristics of
the tube.

In the double-grid tube, which is the most
interesting type, we may avail ourselves of
the low inter-clement capacity and the high
amplification factor, both of which increase
the over-all sensitivity of the receiver, At
the same time, it is necessary to use high
plate voltages because of the high internal
resistanee of the tubwe,

Without going too deeply into the case,
we find the characteristics of the ideal tnbe

LOOP To
i 1 |/
J‘ 4 AMP [
/ I\
-

Fos L AT AY

'I‘c*/_.ﬁfi FIG.6

O
LF amp ’?‘sﬁl o7 avp |

Left, a serecu-grid tube used as a frequoncy-changer; center, another Tropadyue adaptation; right,

@i improvement of the preceding.

These circuits ave uiven only for thewr theoretical vaiue;

since the tibe constants are mot available (ldapted from L'Antenne.)

www americanradiohistorv com

and plate. Take Fig. 5 for an example;
the cirenit is standard, except tor the com-
pensating circnit 1-C. Again, a very simple
procedure is to take a regenerative circuit,
such as we have shown already, and reverse
the connections.

We have now come in a cirele, fram the
applivation ot regeneration to that  of
caunter-regenceration; it is easy to turn from
ane to the other. In the latter case, desiring
to nse the tube with the highest amplification
and the least internal capacity, we come
again to the screen-grid tube as our best
freguency-changer,

Local oscillations may be coupled to this
tube in many wavs, conductively, indocetively
or capacitively,  For best results, the im-
pedance of the LF. anplifier inpot must be
in the order of that of the tube itself, which
is not attained without difficulty,

A skillful technician, Mr. Blondel, states
that he has tonnd resnlts most satisfactory
when the primary of the LI transforiner
resonates  at  twice the intermediate fre-
gqueney, I we nse the "Fropadyne eireuit
previonsly  wentioned, the LI, input enil
mayv be inserted in cither the plate or the
sereen-grid circuit, which gives ns a choice
of two new cirenits. (See Fig 6.) This
coil may be connected across either A or
B; a jumper being used in the other posi-
tion,  For correct operation, the values of
the circuit must be so chosen that, in the
normal condition of the cirenit, no plate
current flows,

An improvement due to Mr, Blondel is
foundd in the reduction of the damping im-
pedanee by utilizing only half the inductance
of 1. If we consider the RIS signal as
applied hetween the control grid and  the
filament (Fig. 6), half the coil 1. is on the
grid side: sinee the signal is applied at the
center tap, This reactanee is suflicient.

We encounter difiendty when o capacity
is substituted, as in Fig. 7; but, since we
cannot leave one end of the eoil in the air

(Continued on pnge 498)
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THE BIGGEST RADIO VALUE IN AMERICA TODAY!

Official

RADIO SERVICE MANUAL

and Complete Directory of all
Commercial Wim’zzg Dz'agmrms
IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER

NF.\']-'.I\' in the history of radio has there ever been

published  a manual, so complete as  this new HUGO GERNSBACK, Editor
OFFICIAL RADIO SERVICE MANUAL, It CLYDE FITCH Managing Editor
0.

is a veritable encyelopedia of service information — worth
several times its regular price. It is invaluable not only to
the Serviee Man. hut to evervone interested in radio,

For this Manual there has been collected available wiring

diagrams and data of nearly every commercial set, of which Over ],OOO Il]ustrations, Diagrams’ etc.

there is any record, manufactured since 1927, and many

earlier ones. 352 Pages — 9 by 12 inches — Weight 3 lbs.

Additional service data for new receivers, as
they appear on the market, will he supplied at
a trifling cost so that the Mannal might he kept
up-to-date at all times. But that is not all.

Service Information
The OFFICIAL RADIO SERVICE MANUAL

comtains a comprehensive instruction course for - the
serviceman, giving practical information from every
angle o how to service the set. Here are only a
small nwnber of the articles mentioned :

Antennas Eliminators Radio-Phonograph
Amplifiers Meters Equipment
Automotive Radio Power Supply Resistors
Condensers Systems Short Wave Sets
Detectors Tubes Speakers

You simply cannot realize what a tremendous
work this is until you have held a copy in your
hands and have gone through the 352 pages.

What They Say

NOTHING CAN COMPARE WITH IT
T have received mv capy of the OFFICIAL RADID SENVICE
MANE AL, Ioevpeeted iU wemnlidl be gosd Tor T Ihiok yon
kpow a~ nweh as oany of then what the averuge mndio man
wants, lap I wager not very many  espected (0 rereive g
book cotyparable to this one. 1 think xum desemve a It of
treslit for belng the first to pnt out a real sendee wmannal
that the amateor or prefesslomal can make gl evervilhy uso
of. 1t°s 4 good practical hook amd one that every servlee man
will be proud of. —E. I HANA, Haslett, AMieh,
BEST BOOK IN THE FIELD
T recelvelt your hook OFFICTATL RADIO SENVICE MANTAL
and F find It f3_ac set the hest book T have founsd in this
ficll of raulis. You are well justlified tn that this s 1he
peer of sersdee mannale, T wish yon all the suceess possible
in the poblishing of folure bonk: on radio which are <ure of
great nece-<ity, —WILLIAM R, BRROAWN, Brown Radio Sendce,
Joltt Buckingham  Street, Tuledo, {Mio,
WORTH A GREAT DEAL MORE
Rera Ived your copy of OFFICIAL RADIO SERVICE MANT AL
aml am greally pleased with :ame It 1« worth a great deal
more than it rosts.—HAROLD AIGUIER. 41 Rutland Ave,
Arlingun, N, J

T reetced the OFFTOIAL RADIO KERVICR MANTAL 1 MAIL COUPON

am well pleased, 1t 1< a verltable goll mine for the Senlce
Man.—EI'GENE BINFORI, Arkansas Clty, Kan-ae

MAGNIFIQUE r >
Reeived my ecopy of the OFFICIAL RADIO SERVICE rO DAY !
MANT AL i A M. “She 18 what syou eall him:  Mag-

nitlque!  Exguisiie! A timely ald for the trouliled «ets.
Thanks.—E. BOMCE, 1118 W, Dauphin, Phlladeltdbla, DPa

Lt N L

Prepared Especially for the Radio Service Man!

wWWwWwW.americanradiohistorv.com

GERNSBACK PUBLICATIONS, Inc. R-231
96-98 Park Place, New York, N. Y.
As per vour special offer, T enclose herewith $3.30

for which ¥oti are to send me, postpaid, one copy of
the OFFICIAL RADIO SERVICE MANUAL.,
Name . i e,

Address o e e
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper.

extent that spacc permits.

List cach question.
Those questions which are found to represent the greatest genera

NFO RMATI ON

I interest will be published here, to the

Ask as many questions as you like, but

please observe these rules:
Furnish sufficient information, and draw a carcful diagram when wceded, to explain your meaning! use

At least five wecks must clapse between the reccipt of a question and the

appearance of its answer here.

Keplies, maaacines, etc.,

cannot be senmt C. O. D.

Inquiries can be an.ru-crrd by mai! only when ac rnmpammi by 25 conts (stamps) for each separate guestion.

Other inguiries showld be marked “For Publication,”

“CLARION. JR.. MODEL 60"
MIDGET SET

(105)  Mr. A, 15 Carrig. Muskegan, Mich.:

(¢).) The schematic circuit of the Transformer
Corporation of America’s “Clarion, Jr."" midget
was shown an page 408 of the Janunary, 1921, issue
of Rapto-Crart, hut withont constants.  Are the
values available?  I'lease print them in  Rapto-
CraeT, if the answer is in the affirmative.

&5 CHORE .

L Cors \ o 'i‘- A
D00~ s
nslt i ’2'
L a

3
=
: s §
30 oHms, Ly H- \LIME 6
[
A-Bs Ae B

Fig. Q.107A
Original eircuit of the Walbert “Penctrola” a
shielded siuynal booster for conncction to the

R1 (vol-
13,400

The re<istors have the following valnes:
ume control), 25000 ohms; R2.1. 167; R2-2,
R2.1, 82000 R2-4. 4,600; R3, 40, 000

KNIGHT *“8/9 A.C." RECEIVER
(106>  Mr. George Hlaag, Martins Ferry, Ohio:

(1)) Please show in an carly issne of Ranto-
Crarr the schematic circuit., with constants and
color ende. of the Knight “8/9 AN.C set.  The
receiver uses five '26s. a 27, and push-pull ‘71A's;
also, there is provision for counecting the line side
of an \.C. dynamic reproducer to the light-line
connections within the set.  The Knight “8/9” is
heing offered by several differcut companies.

(A.)  The schematic cirenit of the Knight “8/9,"
with all data, is shown in Fig. 0.106. It is manu-
facturcdl by a Chicago company; but is heing lan-
dlel under the **Rnight™ trademark, amd several
private bramnds, mostly by mail-order houses.

SCREEN-GRID “PENETROLA”
(107)  Mr. 1. A, Frederick, Portland, Ore.:

(3.0 Is it possible to modify an old hattery
type “Penetrola,’” using a type '01A tithe, by re.
placing this with a sereen-grid tuhe? DPlease show
the simplest way of making this change, if practical.

to aroid misunderstanding.

lines indicate. the neutralizing condenser N.C. is
to he removed. Also, the return lead of the grid
leak is to he moved from the filament side of the
rheostat to the lattery side; amd anuther resistor.
R, is added to the circuit to sufficiently rednce the
"A" voltage (which should e checked by au accu
rate meter); the old rheostat. acting as combined
filament control and *C” bias regulator, is to be

[A] rap 22 ORME

P
pHi

——

AFLBY
Ma 25!

R &
o =30 oHMS

Fig. Q.107B

The “I'enctrola”™ rearrvanged 1o wse a '22 instead

“otnt” and “Gud." pasts of any standard re- Ao “-}‘ modifying the wiring of the original U1t the same autenna coil is emploved
eeiver.  The condeuser N.C. must be properly SUGLGIEE or rx‘l.crnnl Rl_ RS (bnosfcr Trfl.ttm;hr r.r‘!rumrfu"'(::mt R is ueeded to pre?l:(n"
balanced for meutralization of this R.F. amplifier. stage). shown in Fig. Q. 107\, to conform with et it S S g Y SR 1
the screen-grid cirenit shawn in Fig. Q.10713, little climinated: the two wew bypass ! n;i '“"”
(7)) Following are the values of components  difficulty should he enconmtered in obtaining the “" ;d b. 0051' ‘; or p“.: cco ense
shown in the cirenit of the “Clarion, Jr.” radio  desired resnlt on ¢ Seomml.or furger.
receiver.  The following reference letters appear It will he noted that the screen-grid tube will left in the pesition of hest sensitivity. The bypass
in the diagram mentioned above, and previously require a plate poteutial of 133 volts, for lest re- condensers may he of abont 0.5-mf. capacity.
printed: Tuning condensers C1, 420 mnmf.; C2, sults.  Also, there has heen added a hinding post Whether the ground conmects to A+ ar *A—"
12, 0.1-mf; €3, CI5, 0.24mf,: (4, C9, 0.5-mf.: for the 43-volt tap. required for the screen-grid. depends upon the A" connections found in the
5 (tone control). .0005-mf.; C6, C10, 1.0 mi.; The contrul-grid (eap lead) conuects to wires for- particular receiver with which the wnit is to I
7, 09, 1.3 mf.; C11, 0.4-mf.; C13, C14, 12 mmf. merly on the 637" post of the socket. .\s the dotted used.
[ 800 800 ,PHONG, T 60,000 ouTPUT
*26 OHMS 26 Oums  *16 T T m  onms) *16 "6 HA  CHORE
Al - .
o l { ! o
W - - | dve o
1_ | l\:u o
7 % Y sMie.Z S o | i 5 z
i LT SO I E
- ]
ailis
| e o
) : 1MFE
] > I 1 i I Tl =
| ] b - SW.
'] a
| = ’
= PILOT 1155000 %12
| = i- LIGHT = L~ OHMS
i f ¥
i 11° 1 3 H + 10
| . i 1 prisov | B+
I| 5|00 30 £ 30 135 V.
|0HM$ L LS V.= OHMS -2.5V. =] CHMS6 lmf.m
| L) T ope T gwn T
VOLUME CONTROL €i=.0005:MF. CoLon Cooe
POTEN. 3000 OHMS. €22 .00025-MF. (MAY BE NEEOED) 0 UNE 1, 2= BLACK 1,8=BLUE
Ciz . {1 MF 3,45 SLATE 9,10 BR:WHL
5.63 BROWN 11 RAED 12 GREEN

Fig. Q.106

.1 schematie circuit of a popular receiver. sold as the “Kuight 8 /9. and swuder other names: it may be found desirable to add condensers showen in dotted -

Iines.

C2, to check audio oscillation, will curc a high-pitched whistle i some cases;

C3 may be reguired in some instances to improve tone guality.

An open in its 60,000-0hm resistor will be indicated by lack of voltage on the detector: an opewn in the 5000-ohm resistor, betweeen posts 11 and 12, by

lack of voitage ou ail but the potwer tubes.
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Earliest Radio-Recording

(Continued from page 469}

In March, 1913, this systern of high-speed
recording, and slow-speed reproducing, hy
weans of the telegraphone and aundion am-
plifier, was installed for comnuereial work by
the Pederal ‘Telegraph Company hetween
their San Francisco and los Angeles sta-
tions.

Speeds up to 90 words per minute were
thus handled.

In the fall of 1912, lLogwood and C. ¥,
tlhwell, chief engineer of the Pederal Tele-
graph Company, installed for the U, 8, Navy
at the Arlington station a complete three-
stage audion amplifier-telegraphone record-
ing outfit, which was purchased hy the
U. 8. Navy,

In the spring and summer of 1913, the
writer spent several months in recording
voice and music on the telegraphone, using
of course the andion amplifier both in re-
cording and reproducing; having in mind to
use this method for synchronized talking-
pictures.

Al of this work was so long ago, priov
to any atterupt to electrically record radio
or voice on phonograph cylinders, that until
I read Mr., Washburne’s interesting article
1 had alwost forgotten these historic inci-
dents of 1912-13 in California and Washing-
ton. Very sincerely,

la %L‘z\

We are verv glad to publish this inter-
esting hit of historical material from Dr.
de Forest. Tlowever, the story, “Ilome Re-
cording of Radio Programs and Speech,”
in the December, 1930, issue of Ranio-Crarr,
was written only along the lines of amateur
experimentation and did not take into con-
sideration work which might have been done
at a prior date in development laboratories.

In this connection Mr. Charles E. Apgar
remarks: “The letter from Dr. de Forest,
containing his kind comment on the work
I did in 1913 on recording high-speed tele-
graphy and reproducing it at a slower speed,
thus rendering it intelligible, came as some-
what of a surprise; for T was not aware
that elsewhere high-gain amplifiers had heen
put to the same use, and as far hack as
1912, at the Palo Alte laboratory of the
Federal Telegraph Company.

“lHowever, this work was undertaken by
a well-equipped laboratory, with a com-
mercial motive, whereas T was attacking the
problem, at a later date, (in iy home) from
an amateur standpoint, and with no expecta-
tion of financial gain. Of course, for somne
tinte now, we have had laboratory recordings
of radio programs; but only within the last
few months has it becotie convenient for the
amateur to record these progranss,

“Again, it is interesting to observe that,
while Dr. de Forest used a high-gain am-
plifier for his experiments, the recordings
were made magnetically on the steel wire
of a telegraphone; and not, as 1 did it, and
as it is done today in home-recording, on a
phonograph record sensitive to the vibrations
of a recording stylus.”
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ELECTRAD C-250
AMPLIVFIER
Push-ull ‘Type
Provides 10.35 watts
undistorted output

with input volts 3,

Utilizes one 224,
two 250 and two 281
tubes. Completely as-
sembled. List Price
(Less Tubes) $135.00.

AMPLIFICATION

At Low Cost!

With the New ELECTRAD-LOFTIN WHITE
Direct-Coupled AMPLIFIERS

HE radio world has long needed
the advantages of a perfected
amplifier using the revolutionary

Loftin-White direct-coupled system
with high output and wide general
adaptability.

The Electrad Loftin-White Amplifiers
are the answer. The C-250 (illus-
trated above) and its companions, the
A.250 and the A-245 pravide the
notably high quality output, general
stability, low initial cost and operating
economies for which the Loftin-White
system is famed.

These Electrad Amplifiers are thor-
oughly engineered and built of high-

quality components. They offer a
range of power suitable for present-
day needs.

They are readily adaptable to all usual
requirements of sound amplification
from microphones, phonograph pick-

ups, radio tuners, — in fact, for all
types of amplification of audio
frequencies.

Mail Coupon for Circular con-
taining detailed information
abont Electrad Amplifiers.

178 Varick St. New York. N.X.

ELEC

B e

TRAD

el

ELECTRAD
A-.250
AMPLIFIER

Provides 4.6 watts undistorted
output. Utilizes one 224, one
250 and one 281 tube. Com-
pletely assembled.
(less tubes) $87.50,

List Price

ELECTRAD
A-245
AMPLIFIER

Provides 1.6 watts undistorted
output with one 224, one 245 and
one 280 tube. Completely as-
sembled $40.00, or in kit form
$35.00 (less tubes.)

e ————————— Sy ]

ELECTRAD, INC,, Dept. RC-2,
175 Varick St., New York, N. Y.

Please send technical information about
ELECTRAD Amplifiers.

|
|
|
= [] Check here for literature on complete
| Electrad line.

|

!

i

I

|

BACK ISSUES OF

RADIO-CRAFT can still he had
at the regular price of 25 cents.
If you are in need of any copies
for reference or servicing work,
mail your order with remittance to
RADIO-CRAFT, 98 Park Place,
New York City.
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LOFTIN-WHITE sy

LICENSED———
Direct Coupled Amplifiers
for
Phonograph, Radio, Recording
and

Public Address Systems

Midget-Amplifier with Tremendous
Power and Perfect Frequency Curve
List Price $45.00

SOUND SYSTEMS, Inc.

Amplifiers for Every Purpose
1600 BROADWAY. NEW YORK
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Set and Tube Tester

Newly designed to meet the servic-
ing needs of all types of radio re-
ceiving sets.  Used by  experts.
Adaptable for every kind of socket
test. Also continuity of circuits,
A.C.-D.C, and all tubes including
screen-grid and rectifier, Checks
line voltage. Charts for resistancve
and capacity with full instructions
furnished. Accurate, Compact,
Siniple to use. Durable steel case
finishied in beautiful baked enamel.

No, 245-A

$ 2 NET to
1 Dealer
$20 List Each

Noa. 400

At Your Jobber's — If not at your
jobber's we will ship direct

Al

No. 400

Counter Tube Tester

A new tester that gives dealer and

custonmer the reguired tube value
information. Mumal conductance
test all tubes, including the new
2.volt tubes.  Simple to use.  Ac-
curate.  Dependable, Connects to
A.C. supply. Attractive  baked

enamel finish. All parts shielded.
Complete with up-to-date tube chart.

Send for Catalog — Order Your
Testers Now

Readrite Meter Works

Established 1904
17 College Ave. Bluffton, Ohio
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Operating Notes for Service Meh

(Continwed from page 150)

reducing the effective resistance to 200 aluns,
it will often he necessary to experiment
with this values an Eleetrad resistor of the
adjustable-end  type, with a nesiim of

500 ohms, may be used conveniently,  Ad-
Justiment of  the 1LEF. compensator and,
sometimes,  the oscillator trimmer at  the

extreme right, will be needed,

In these models and the 68 an
oseillator grid Jeak  will  sometines
unstable  operation, and oseillation,
value is not eriticals wsnally, abont
or 50000 ohins,

open
cianse
The
HILOO0

No. 1 on the audie filter wnit, and tape it
well. “T'he Dlack wire which runs to terminal
7 on the condenser bloek should then he un-
soldered from this and connected to the red
wire, which is removed from terminal Nao,
3 on the audio filter. Then o wirve, soldered
to the relocated tip jack, shonld be ron to
the plate of the audie tnlbe, Often the shate-
calored wire, soldeved to the plate prong,
has been discotmectel and taped. These in-
structions, thus detajled, are given to olni-
ate disturbing  the cabled  wiring of the
receiver,
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. ta caracitios (CY of the V'Bi-Resonatars™ or band-pass 41t 0 nene Strom
N " P 1T te f i i : s short o the

shiclds, siguals disappear,

Stromberg-Carlson

With the stromberg-Cavlson 633 NCT°
the wse af o chnonie speaker which s
not of the hest is apt to resnlt in distortion
and Lack of solume, Usually, the ACO dy-
e reprodueer incorporates an Stoutpnt
transforiner™ which matches the inpedanee
of the voice coil. The receiver ninned, how-
cver, Tis a chake-and-condenser ontput de-
viee, of o familiar types The eombination,
theretfore, of the unit with the transtformer
huilt jute the speaker cansed a drop in
valume which could be remedied only by
rewiring the chassis of the receiver to place
the primary of the transformer
direetly in series with the plate of the power
tube (Fig 1).

At the rear of the chassis, two tip jacks
are provided, for connection to o speaker;
ane is gronnded to the chassis, frmn which
the other s insalated. To rewire the ont-
put,y it s neceasary to insulate this Last fip
Jacks nnsolder, and tape well, the  wire
which leads to it. ‘Fhen renwve the jack;
it cannot he used in the saome hole, hecause
there is not reom for insulating  washers,
but hetween or near the two hum-halaneers,
there will be found o smally, unused  holbe.
Fasten the jack into this, prapevly insnlated,

The next step is to remove the red wire
from the “B1" terminal of the output
choke, and the Mack wire from the *P”
terminal of  the smme  unit, Couple and
solder these Two leads, and tape the joint
well, Unsolder the Waeck wire from termminal

speaker
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The Sstromberg-Carlson =612 AC™ has an
outpmt milt into the chassis,
with tenninals at the rears one side of this
unit is oat grownd potential, Fhis
is often used in o console helonging to the
enstonier, and with o dynamie speaker of
another make.  Sinee these speakers often
have one side of the voice coil grounded to
the frame, must  be taken that the
speaker frame is wot gronnded to the chas-
sisg or it may happen that the grounded
sidde of the voice coil will be conneeted to 4l
wrong ~ide of the ontput transformer—thus
shorting the coil,

transforner,

chits~i~

tire

In the “s167 Stromberg-Carvlson, trouble
nay be cneomntered with the visual tuning
meter, 11 the indicator does not swing over
far enongh for acecuvate tuning, a check of
the second and third sceveen-grid RF, tubes
will vaually disclose the defect. At other
tiunes, the indicator will swing over to the
left, withont giving o reading; checking the
cathode by-pass will show the trouble. The
meter will seldimn tail o read it the set is
operating  ctficientlys Tt 3 the  390-alin
hiasing vesistor is open, the meter will not
register.

In the new madels (*“10” and “11"), the
same manntacturer emplovs a novel hand-
piss coupling arrangement, called the *Bi-
Resonator™  There are two of these; the
acrial i~ coupled ta the first "24 1LF tube
by ones the seeond RUE. tube to the third
by another. Faeh coupler is tuned by two
virfable eondensers, The diagram shows
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condenser of small capacity coupling each
pair of tuned circuits (Fig. 2). Lack of
signals has been traced to these swall con-
densers  (which  are nothing more  than
serews through the shiclds) shorting to the
chassis.
from the condenser gang to determine this.

Other Makes

A short time ago, a Sparton “301 A.C"
receiver gave mich trouble, and many serv-
ice calls were made to eliminate the distor-
tion and rattle in the dynaniic speaker. This
unit was taken back to the shop, to re-
place the cone; amd the Service Man who re-
turned it conld not complete his task satis-
factorily.  After the speaker was connected
to the set, analysis of the latter showed low
plate voltages on the ‘50 push-pull ampli-
fiers. New '50s and '81s were rushed to the
spot and inserted; but to no avail.  Finadly,
it was found that the field coil of the dyna-
mie was wrongly connected to the set chas-
sis.  In this model, the ontput transformer
is located in the reproducer nnit: while the
field coil is used as a choke in the power
supply  filter, and connected, through the
other, to the center tap of the high-voltage

secondary  winding on  the power trans-
former. 1t this coil is reversed, then the
power stage tubes will receive only about

110 volts; and this mistake may be made
if the paint on the terminals is seratehed
80 that the colors are not discernable.  (Fig.
3.)

In o Majestic “90 A.C," fading puzzled
a mmber of Service Men until, after chang-
ing tubes and making all possible tests, they
examined the nuts fastening the receiver's

It is necessary to remove the shield |

cable plug to the power-pack terminals. |

Vibration caused the plug to shift, and
caused the fading. In this and similar
models, it is wise to tighten every nut in
the pack, to avoid future calls and dissatis-
faction to the owner.

In the Brunswick *31,” trouhle may be
experieneed  with  the  combination 25,000~
obim volute control and switeh, which clean-
ing and treating with Nujol will not remedy,
Tt is best to replace this part with the newer
type of volume control obtainable from the
manufacturer.

1n the Kolster “K20" models, thrown on
the market in great numbers, difficnlty is
most frequently encountered with the “start-
ing howl,” which oceurs when the line switch
is turned on and the 27 detector starts to
heat: this is due to the unequal rate of
heating hetween the 27 detector and the 26
first audio. Inserting a quick-heating ‘27
shortens the duration of this annoyance, but
does not eliminate it.

A remedy is to conneet a small 100,000-
ohm carbon resistor across the secondary of
the first audio transformer; this will not
materially  reduce the volume of the set;
hut it will remmove the starting howl, and,
incidentally, lower the hum level consider-
ably.

WRITE — DON'T WAVE
TIF, problem of climinating
broadeast  studios has  been
regards  inter-staff  commmumieation  during
programs, by the installation of telauto-
graphs in several N. B. C. studios. It was
necessary to develop for the purpose a new
type of instrument which is silent hoth e-
chanieally and electrically.

noise in
solved, as

RADIO-CRAFT

SERVICE MEN!

The Two Most Modern Books on Radio Repairing
NOW READY

PRACTICAL
TESTING
SYSTEMS

The most complete compilation of
modern and successful testing systems.
Capacity, inductance, resistance, ampli-
fication constant, plate resistance, mu-
tual conductance, continuity, oscillators,
test bench panel, A.C. and D.C. tube
testers . . in fact every thing a
service man needs. Radio frequency,
audio frequency, modulated and un-
modulated oscillators.

Schematic diagrams with electrical
values so that you can build your own
units. Complete in every detail.

160 pages. 99 illustrations.

Printed. Bound in stiff
canvas binding. Gold
letters.

Price, $1.00

A text book for a $1.00 and not
a $1.00 text book. Get your
copy now.

These books are sold with a money back guarantee

RADIO TREATISE CO., INC., 1440 Broadway, New Yerk City,

Enclosed find $2.00 for whilch you will send me Rider's Practical Repalrlng Hint
e Enclused tind $L0 for which You will send me Klder's Trractleal ‘Teuing s,-,-umfi
C oD send Wlder's Practical Repalring Hints and I wlll pay bostinan

ool

it I am not satisfiet I will return the book in good conmditlon within 5 days after receiving same and

by
Joun F. RIDER

Nend Ilder's Practlcal Testlng Nystems and I will pay postman all eharges

491

PRACTICAL
RADIO
REPAIRING
HINTS

This hook is the result of a great deal
of investigation and research to de-
termine average replacement values in
radio receiver and associated equipment.

It contains replacement values for con-
densers, chokes, resistances, etc. It con-
tains many handy reference tahles which
will save you much work. No theory.
All facts, hints and kinks. Explanation
of direct current receivers. Everything
the most modern.

A complete explanation of peculiarities
in commercial radio receivers, automatic
volume control operation, the mnost mod-
ern power supply zrrangements. lllus.
trations of how radio manufacturers
employ different units,

Hints and kinks about practical repair-

ing. Simple and effective means of
rapid testing. Worth many times its
cost!

250 pages. Plentifully illis-
trated. Printed. Bound in
stiff canvas cover. Gold
letters.

Price, $2.00

all charges.

get my money back

Name  .aviinaen e A e B e W B e e B

AQdress .iiciciissscsasasiamrmrareanemrene

[ S S T E P Py

TRADE-MARKS

DO_NOT LOSE YOUR RIGHTS

TO PATENT PROTECTION
Before disclosing wyour invention to

anyone send for blank form ‘'Evi-
pexCe or ConceeTion” to he signed
and witnessed.
LANCASTER, ALLWINE & ROMMEL
{Registered Patent Attorneys)
475 Ouray Bidg., Washington, D. C.
Originators of forms “Evidence of Conceptlon’”

www.americanradiohistorv.com

Dealers 9
Servicemen ¢

We are headquarters for JEWELL
and WESTON Testers, Set Analyzers
and Meters.

LOWEST WHOLESALE PRICES
Mail Oreders Promptly Filled

SUN RADIO 0.
64 Vesey St. N. Y. City
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at Prepub]ication Price!

S.Gernshack’s Radio Eneyclopedia
Second Edition Completely Revised

Rudio Encyclopedia—39000 copies—is completely sold out.

The first

4 HE first edition of my
I printing of this famous First Encyclopedia of Radio ever published has been totally consumed.

A new edition is now in preparation.

towill be dssued in Jauvuary, 1931

This new edition will represent not only a complete fevision of all the material in the
first, but much valuable new information hi- been added, making the new volume abont twice the

size of the former.

A vast amount of mew material has been collected and arranged. and is incerporated in the

forthcoming edition,  This new data

covers all

the momentons innovations and improvements in

radio construction and technigue which have developed since the fiest cdition came off the press,

Some of the new subjuects are:
Short wave scts, circuits, coils, ctc,

Receiving sets, all types; battery, A.C,, D.C.: modern superheterodynes; home recording equipient,
Power supply systems; all types, including "B” eliminators and sy~tams vsed in all types of A.C,

and D.C, electric sets.

Television.
circuits,

Sound Pictures and Public Address systems,

Transmitting systems,
Testing Apparatus and Instruments.

The latest development with complete descriptions of all types of apparatus and

Complete circuits and descriptions,

Both short wave und broadeast.
Invaluable to the radio dealer and serviceman,

Trouble Shooting in modern radio scts, theroughly covered by text and pictures,

And last but not least there has been added a section of important tables, indispensable

to the

radio constructor, serviceman, professional, designer, and amateur; ameng these tables will be found:

Sidney Gernshack,
98 Park Place,
New York City.

1 enclo-e lwreaith $2.95 for which you are to ~enid
me vustpabld the completely evised  and enlarge:d
sevons edition of

S. Gernsback's Radio Encyclopedia
by v, el wiil nine
m the eover g per dour ~fedal ue-

||‘||h|l- atfon off
der -t will he
1 smeial e

iv Tecued,

1 that s bk
1 Wil amd that thi.
wor be avallable e the ook

published in
will na

B\

W . e D L I I R, B - e
(To e ol Stamped--Print evactly te avelld mi-tukes

Athlress

Citvasuaneaan,
Re- 201

Complete vacuum  tube charace
teristics,

Tables of voltages at different
sockets in mmodern sets.
Resistors, and values employed
in voltage dividers and how

they are calculated.

Coil and condenser data, show-
ing the size of coils required
with different condensers for
a kiven wave length band.

Voltage regulators—iar fuctuat-
ing line voltages,

Wavelength and trequeney con-
version tables,

Power con-umption of standard

adio sets,

Sound  absorption
materials,

Condenser replacement table.

Wire tables.

Radio  set dable,  listing all
hnown receivers hy makes,
style uumbers, types of sets,
tnhes nsed.

Ete,, ecte.

of different

The vew Radio Encyxclopedia
will he a ook of the same size
the  firse edition—9 by 12
inches—printed _on  heavy dur-
alde  paper.  The  oumber of
pages is doubled. The binding
will hLe in  semi-fexible red
moreeen heratal, wold  stamped,
witlr marbled fly-leaves, and
the text will be printed in large
cisily readable type,

HE

SPECIAL OFFER

The price of the second edition
of S tiernshack’s Radie Eneyclo-
pedia will he 398 upon publica-
tion: imt as an induceiment to those
who wish to order the hook now,
4 special pre-poblication price of
<298 is being offered.

This special offer will positively
be withdrawn as soon as the book
is issued on Januwary 31, 1931.

The new ok will he one of the biggest
valies cver offered,  Thousands of the pur-
chasers of the hirst edition declared that they
cauld et see how such a voluminous, elabo-
rately  printed baok could be produced and
solil at so low a price. The second edition will
represent three times as mnch value. Money
refunded without question if you are not
satisfied!

EVERY SUBSCRIBER TO THIS PRE-
PUBLICATION OFFER WILL HAVE HIS
NAME STAMPED IN GOLD ON THE
COVER OF HIS BOOK, AND HIS COPY
WILL ALSO BE PERSONALLY AUTO-
GRAPHED BY THE AUTHOR,

Use the coupon at left, Mail it now—not
rnly to save money. hut also to make sure
that ven get vour hook from ihe tirst printing,
advicl wedll b limited.
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'Television and Service

(Contivied from page 458)
new developiment and new life for the vadio
indistry, television cannot be kept from the
pulilic—no matter how elementary the form
of transmission and how far trom perfeet
the himage may appear.

Now is the time for atl Service Men to
beeonie interested in televisiong to carry on
all sorts of experiments; to determine the
operating characteristios of various forms of

| aplitiers,  recommended  as  suitable for
television  reception:  to improvise  various
methods  of  nmintaining  constant anotor-
speed when synchronous  motors are  not

available: to study  the operation of gas-
filledd Tomps, the operation and tronbles in
short-wave receivers; to experiment with
tined-radio-trequency systemns.
Time lost will be meney lost.

short-wave

RADIO RETAILERS' EXAMINATION

FRVICE MEN, in this cauntry, have de-

clared that radio manufacturers should
test dealers for their technieal, as well as
financial, qualitications.  In Engld, how-
ever, where the competitive conditions foree
very active trade cooperation, radio retail-
ers themselves are demanding it.

The Birmingham branch of the Wireless
Retailers' Association has prepared *a vea-
sonahly sitple set of questions on battery
charging, Ohn's Law, fanlt finding (i,
trouble-shooting) on straight sets, knowl-
cdge of correet values for assoeiated cont-
ponents, effects of varying plate resistance
on perfornanee of tubes, ete, etesy and then
added certain “honors™  sections  (optionnl
yuextions) on advanced theory, dealing witl
multistage R, work, eleetrie sets, power
| suplifieation and the like”  Then, sivs its

chairman in a letter to Wireless Waorld, *a
dealer will be able to pass the examination
it he is eapable of running a serviee depot
at all™  This association, at least, is work-
ing to ensure that “the man in the street
shiall have evidenee, hefore entering a shap,
that the owner has suflicient knowledge to
give him assistinee or technical advice he
needs.”

It may be observed that the Dritish re-
tailers are actively endeavoring to eliminate
the spare-time set huilder or sevvicer, whon
they deseribe in all their Hterature as “the

| dabblers™ and te prevent his purchase of
supplies from the manufacturer, DBt on
the other hand, they recognize their own
| duty to pive efticient technical service on
all products sold by then,

SEVENTY MILLION TUBES
| 1T'BE in 1929, estiimates ol
| News, honse argan of the RCA Huadio-
tron Cao, amounted ta 31,500,000 accampany-
ing new sets, and 37,500,000 as replacements
sobd hy Serviee Men and dealers. In the
vears 1924, 1925, and 1927, commercial sets
were produced inosoelr ninbiers that sales
of tubes with many  times  exeeeded
| separate sales: hut in 1926, as in 1925 and
128, the replicements were mieh greater
in number. ‘Fhe percentage of these can-
pared to complete-with-set sales inereased
from 108 in 1428 to 119 in 1929, *Approxi-
iaitely 50 per cent of the tulie renewal sales
[ ave today made by the Service Man,™ savs
[ FFand News, comnmenting on these fipures.

sitles

setxs
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Leaves from Service Men’s Notebooks

(('nnh'nuwl from page 161)

Using a potentiometer of this type, con-
neeted in this manner, will control the vol-
e effectively, evenr when the location is
close to a powertul station, and still main-
tain the full sensitivity, of the set for dis-
tant receptiong for, as the are is turned
toward the grounded side, the resistanee be-
tween the antenna and grid is inercased,
while the antenna-to-ground resistanee is de-
creased and, of coirrse, vice versa,

CORDLESS SOLDERING IRON
By H. R. Wallin
\Vlll",l\' one is using an eleetrie solder-
ing iron, especially in wiring radio sets,
the cord of the iron is usually in the way;
vet at times it is not long enough.
To prevent this anueyance, the connee-
tion shown in the sketeh was used; it is very

(" w

ELECTRIC
SOLDERING

IRON |
|

PRONGS FITTED

TO BOTTOM L——
OF HANOLE !
X SOCKET AND
} COVER. TOP
i VIEW
SPRING Ny 2
COVER-
SOCKET AND 110 V.
BOX FITTED =
TO UNDERSIDE
OF WORKBENCH

Fig. 3
By iuscrting the soldering irvon Do a fixred
socket to keep it hot, it may be uscd cwithout
a cord.
simple to rig np. A standard 110-volt socket
is sct into the top of the beneh, by cutting
a hole to fit. A flat wmetal-plate cover is
set over this hole, to prevent dirt from
falling in; a spring should be used on this
cover, so that it will close autmmatically.

Into the handle of the sobdering iron, two
prongs fitted and  conneeted to  the
terminals of the wires.

For heating, the soldering iron is set up-
right into the socket; and when needed for
use, it is pulled out and brought to the
work. Where continuons work is necessary
two irons may he used. The heat will be
retained in the iron for some time.

are

NEW VICTOR MODELS
By J. G. Sperling

IN the new Vietor models, the *35” and

others shiosn in last month's Radio Sery-
ice Data Sheet (No. 33), there is no variable
hum adjuster. Tf there is abnormal ham,
inspecet the “#5 center-tap  resistor (R115)
which is  immediately  underneath the 45
sockets, The ™24 center-tap (RI11) is un-
derneath  the terminal  connceetion board;
each has a resistancee of 55 ohms. Bad de-
tector and ALK, tubes, and open connection

Watch

the chassis.

will  canse  hun the

conelensers in

to  ground
. [-f.

If there are no veltages in the sety in-
speet the fuses It is loeated in oo small bax
on the left of the amplifier, looking from
the back, and is of the 1,-ampere auto type.

The adjusting serews for the tuning con-
densers are found underneath the small eir-
enlar plate, which is serewed to the cast-
iron plate on the chassis. There are dive
sets of five serews, one set for each con-
denser, and one adjusting sevew for each
frequency.

The long narrow  rectangular cover on
the right side of the amplifier contains the
terminal strip, the conneetions of which are
shown in the Data Sheet. A cable leads into
this box. Al serew-temninal  conneetions
should be tight, or trouble will ocenr.

In the phonograph maodels, there is ocea-
sionally a ecase where the motor refnses to

start, In nine times out of ten, it is be-
canse the switch beside the motor is not
making contuet. FThis switeh has o long

thin arm, and one end rests upon a stud or
finger near the front of the set. This state-
ment also applies to last year's anodels,

This writer has lately completed the de-
signing of a new, complete set analyzer. It
embodlies the new copper-oxide-rectifier me-
ters has six voltage and six milliammeter
and ammeter ranges, controlled by a single
switch. There is an ohmmeter of three ran-
wes, an N.C-operated tube tester with an os-
cillation-testing feature, and a modern R.F,
This oscillator will work at five
freqnencies in the hroadeast band, and at
the low freguencies for nse with the mod-
ern superheterodynes,

oseillator.

AND NOW, WOMAN-MADE STATIC!
By Russell L. Woolley
P.\IL\D()XI(',\I. as it may seem, the in-

creasingly eolder weather reminds me of
an unusual, yet comparatively simple, pro-
blene that my serviee partner encountered
one cold, dry day last winter. The Iady
who telephoned the call to the shop said
that she had received a shock every time
she turned her radio set on. When the
Service Man arrived at her hone, he toog
received a shoek: and he removed the es-
cutcheon plate expecting to find the “hot”
side of the N, Co wiring to the snap-switeh
touching the metal, But it was not.

He reccived the shock, however, the first
time only that he touched the wetal front
plates and woue afterward, as he handled
the  eseutcheon, while  remwoving  it! e
thought this to be curious, but nevertheless
called the lady of the house and teld her
everything was O, K., that she would re-
ceive no more shocks, She camwe out of the
kitchen, walked across the thick Persian
rug which covered the floor, and tet out a
hig whoop as she touched the escuteheon.

However, in spite of the dificulties in-
volved in explaining a phenotuenal bappen-
ing to a woman of foreign birth (or any
wornan, for that matter) he finally convineed
her that her shuffling across the thick rug
on a cold, dry day, had cansed to colleet a
charge of static which discharvged from her
body to the metal escuteheon plate,
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) Here’s the

RADIO
TRAINING

you’ve been
. waiting for

Eod

- —
; r . =

|
o

Why envy the man who knows radio...who ia able
to assemble and repair fine sets, .. who knows the
“why'* and the “how,”’ the theory and the practice
of radio?

You, too, can learn about radio servicing, operating,
radiv telephony and telegraphy, broadcasting .. . radio
in all its branches,

Learn at Hlome, in Your Spare Time

In order to make it easy for every man to study radio,
RCA Institutes, is now training men in every branch
of radio...50 that men can get this training at home
in their apare time, or at any of the resident schools
throughout the country.

The RCA Institutes complete Home Laboratory Train-
ing Coursexives you thorough and reliable radio train-
ing. You progress easily, step by step, and you receive
with your training the complete RCA Institutes’
Laburatory equipment—a modern outlayof apparatus
furnished to every student, enabling you to sulve
radio prublems, This is the logical way for you tu ac-
quire in your apare time the commercial knowledge
and ability required by the radio industry.

Home Training Course by America’s
Oldest and Foremost Radio
Training Organization

‘This home training course and laboratory equipment
are backed by more than twenty years' experience.

Send for this FREE BOOK Today!

Learn the facts about the radio industry...all about
the opportunities in radio, ,.about RCA Institutes
and the ataff of RCA Institutesinstructors whotrain
you, This book should be read by every ambitious
man who wishes to train for the future. Forty pages
of pictures and text. Describes in detail the training
that has placed thousands of men in responsibie
positions in radio,

RCA INSTITUTES, Ine¢.

- e e . — ) sl e S S . -
RCA INSTITUTES,

Trept. N1*-2
%5 Varick St., New York, N, Y.

Tne.

Iease pend me your FREE 40-page book which tells

{Gientlemen :
about the many sppurtunities in itadie sné about your famous labors-
tury miethod of radio instructlon st home,

Manm-

Addr

I L1 T TR oot e e e S S
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Dr.T. 0'CONOR SLOANE
Will Teach You at Home!

g. NYONE WHO AN READ AND WRITE can tudy

Chemistry throng ur ~iwply prepared cour-e. You

Aot ueed u bigher education, and yeu duo’t need
iy presious experlence or preparation.  Chendsiry s uot
liirder t nader<tand than electrlelty or radlo.  Just plain
sone¢ and ordluary observatlon puwers.

Laboratory Qutfit Free
THE COMPLETE CHEMINAL OUTFIT and APPARATUS

supplied o yoinr as Jart of your dwuree, without exira
Clarge, Blahes sou the cuper of a o laboratory, containing
1 the materlals and Detrmoents owd looa Tull-tledged
Chewfst,  Thiz worklog kit, shich I« <hipped to you st

oot et ot 1the eodese, becomes your Deroiimnent property,
3+ b~ a stumly fitted womlen cabbiet comalning over 100
licces of laboratory appatatus aml (hentloal supplies,

We Can Teach You At Home

Our facalty
«huratory
»e, T. 0'C

kpows just how 1o moeld sou inle a _~|§|lru'!
watker.  CTLE HEMD ®UF  OUR STAFE 1S
NAR SLOANLL wineer sbd author

A wide He has 1 an Hoy  vear- of
abdnig e tor an fmmeldipte
weftion i atory,  anel sou de not uve

to pive up what v g 4 now 1o learn i, During

cuning il wedk-en can work at home an o the
fu-rinating  experlcnts the dellghtfully shnple but
cutuprehensive les-ons.

Big Money in Chemistry
PTIFMINTS AR WFELL PAID MEN. Nof only will

cur ttaining Delp van teogel a better jeb, but a wirth-
e ~tmt on o new level Vo ocan patent the work of
sonr bhands and sone beadog and perhaps ake niillions of
ol oo dew chemboal discovery,
vy e mew~guipers and geasines are full of new
jtetns reporting new  chentdoal diseovertes—In mining,  in
Clestrleity, dn fodstuft Iy sanitay and medicinal apepli-
anees, b paper-making, 1abber, steel, fion, dyestull’s, tex-
tile. in Fact dn evens well hnown indistiy—and  belifnd
carh of these digemverfes <tamds a well-tralned  chemist
whe Enuew how te take alvanmage of opportunityl

No Exaggerated Claims

THES NOT CTATM that every chemlst
i we puarantee that yan will Imme-

yoowet i sear. 1t many
ave alone itoand there §- ho * Aol an ot do
t ton, Otten epouglt dou v alwnt men wlho
Fave found the hilghest recoenition, from small, incopsgiou-
cits beglunings, and sou wonder how they got the “lacky
hreak.,”” Wy waniler  searningle,  couldn't yon e
ueh a2 ““ludky in?  You ean be—-hut 3uu hare lo
meel luck halfl way.

Get Started Today!

IF YOoU WoULD LIKL oW
CHEMINXTRY, and if yon
g of (he

THE TNST
1 will

i

MORE AROUT
i sour deslre to
| wage de-

to hecome
e day, yan wlll
w mb ant how 1o ge aheut it
AMalL the egapon bl ‘There i3 no charge and
ne Turther obliyatie be <hinply asking us to
wrlle j3ou ahout something that you want to know.

f. aml perhaps
ot it until tonorrow

l Chemical Institute of New York, inc, '
l Dept. RC-231

19 Park Place, New York, N. Y, |
' Please send we at owee. without any ebllzgation on I
'm\' part, jour Fiee Dok “Opporivntiles lor 4*hem- l

i<, and (el partboulare about the Laperimental
' FEquipment given 1o ¢very :ludent. '
| xaviE L :
:AI}DRESS 65000 0ca tasrreersiessssvresins. ssennnnes '
ety ceveee STATE........... e
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cither is turned off the other operates inde-
pendently.  For testing heater-ty pe tubes,
the original rhenstat s turned completely
oft and the new rheostat For other
tubes, the new rheastat is turned completely
to the Ieft and it is in effeet ont of the
cirenit, Ieaving the other rheostat to oper-
ate as before the change,  With the new
rheostat in cirenit, tests arve made in the
usual way and the two readings ave scenred
as with other tohes,

Now came the problem of testing sereen-
grid tubes. 1 took a picee of wire and
attached a elip to each end. Theny with the
tulie in the adapter (See Figo 1) T connected
the grid terminal of the socket to the grid
cap at the top of the tube. This had the
cifect of tyving the sercen-grid and control-
erid together and the meter gave readings
in the vsual way,  Then 1 found that, by
shifting the ¢lip over to the plate terminal
of the socket, and connecting that with the
comtrol-grid cap, T could by pressing the
two buttons get a thivd reading which wonld
be higgher than the other two, The effeet of
connecting the plate of the socket to the
grid cap of the tube and pressing No.o 1
hutton was to give the plate-enrrent vead-
ing with grid and plate tied together, while
the screen-grid acted as a regnlar grida
Then, when Naoo 2 hitton was pressed, the
two grids and plate were tied together, and
the total space cuvrent eonld be read. The
three readings will indieate any abnomnality
in the sereen-grid.

Utilizing a Low-Priced Analyvzer

\ Becde set analvzer which T have, thongh
listing at only is a very practical in-
strument, giving all the ardinary socket and
tubie tests through the wse of one ACL oand
one DLC eter with 2 pdary switeh which
ents in various resistances for the different
seales.

used,

There are po provisions in this in-
strinnent, however, for continnity esting
and making separate voltage tests,

This deficieney, o fonnd wis very casy to
supplyy smd the usefnlness of the device
hasx heen very mneh enhaneed by o simple
plan, as follows,

First, prepare a short wire alunt 1 inches
long with one tip to be plugged into the
filamment connection of the 4-hole adapter.
The filament prong of an old tnbe, soldered
to the end of the ‘wire, served very well for
this.  Attaeh the other end of the wire {o
one side of the t1-volt hattery which is part
of the analyzer. This can remain per-
manently attached. Next, prepave o Tong
wire with a similar prong, and plog it in to
the other filnnent hole of the adapter. A
third wire {a clip on cither end s handy
for this mir) ix now attached to the other
side of the hattery: the votary switeh knoh
is turned to A1 and you have the 4/2-
volt battery in series with the 10-volt scule
of the meter and the two test leads, This
arrangement  (See Fige 50) e now  he
used for ordinary continuity testing,  The
resistance of the meter is 100 ohins, and ex-
ternal resistances can thereby he roughly
estimated.

Now, to one of the long wires, solder
one of the thin legs of the old tube and
plug it into the plate hole of the adapter.
Plug the other long wire nta the fiknnent
| iole at the right (facing front of tester).
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Testing Equipment for Service Men

(Contimied from page i3}

Turn the knoh to *13-500" and your meter
will give voltage tests on the 500-volt seale
(P S3).

Now, by shifting the wire from the plate
to the grid hole while leaving the other in
the filiment  connection, and  turning  the
knoh to (=30, vou can nake voltage tests
un the 30-volt seale; while, with the same
connections, hy shifting the knob to *C-1007
vou can nake voltage tests on the 100-volt
seale (Figo 5C).

By means of these connections you cian
also cheek up the pereentage of aceuracy
of the meter. Test a known voltage, such
as a block of 133 volts of "B hattery, and
note the veading.  The percentage of in-
acenraey will be fairly eonstant, and allow-
anee therefore be made for the errvor
to get true readings, T found mine to read
about o third low on the high-voltage read-
ings—that is, 133 valts reads about 99 and
o) reads ahout 60,

Eliminating Warming-Up Wait

In o distributor's service shop, where test-
ing is being continuonsly done with heater
tubies, a nseful method is employed ta keep
the tithes constantly heated and ready, with-
out any waiting after the tubes are placed
in the sct.

A line of several sockets is nonmted
against the wall heside the heneh, and 21—
volt filament enrrent is supplied to themn
from o power transformer. As the tnbes
are renmved from the set under test, they
are placed o this rack of sockets, where
thev remain lghted and ready to opcorate
instantly when inserted in the next set,

It ¢an that, in the course of a
dax's work, this idea saves o great amount
of time.

viah

he seen

RENEWING THE SOLDERING IRON
By Frank N. Bemis
AS they grow older, wiany electrie solder-
ing “eoppers” grow weak,  Often this
is «(ne to oxidization of the sarfaces where
the point joins the hoss which protects the
heating element; for heat is much like elee-
tricity in preferving clean contacts. The
remwedy is, of course, to remove the point
and brighten the surfaces. Sore solder vun
into the screw joint will help the transfer
of heat to the point. Nlso, if the metal parts
of the tool, except the point, be covered
with  wrappings of ashestox paper, wuch
more of the heat gencvated will Tre drviven
to the point of the tool, instead of being
vadiated by the air, and hotter solder, with
stronger anid more guickly-made joints, will
resnlt,  Some windings of fine copper wire
aronnd  the  asbestos paper will hold it
sungly in place,

KILLING MOTOR-MADE “STATIC”
Wireless heam stations, receiving  wave-
lengths in the neighbonvhood of 100 ineters,
ave subjeet to considerable interference from
passing anotor-cars,  which  radinte  short-
wave oscillations from the ignition svstems,
In order to avoid this type of (Iisln.rhun('v,
A sereen of short condnetors is sometimes
hung across the road forming & kind of arch-
wiad.  The condnetors are grounded at one
end and act as reflectors to ahsorh the dis-
turbing vadiation away from the heam aerial,

~—dwmateur Wirelexs, (London.}
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The Service Man’s Open Forum

(Continwed from page til)

Man had made a hasty decision; whether it
was willful or not will never he known,

It might be in order to eall the reader's
attention at this point to the advisability of
being honest; you might not get the job of
repairing the set in question and another
wan might be ealled who would wneonscions-
Iv prove vour dishonesty,  Sueh an expe-
rience leaves the eustomer under the im-
pression either that you do not know your
stuff or that vou are a gyp artist; and it
mars the confidence in all Service Men in
seneral.

1t is 0 known fact that, in cvery large
city, there are a few hammer-and-tongs ar-
tists who think they know how to serviee
vadios; but this need not interfere with any
one who has a good working knowledge of
radio, so long as he does not make snap
Judgments,

I*. G. Pou,
1905 Spruce, Detroit, Mich,

GOOD SERVICE 1S APPRECIATED
Editor, Ramo-Crarr:

1 think My, Grahan's article in the No-
vember issne was splendid, and he hits the
nail on the head when lie insists on good
serviee amd good pay for doing it. No
store can keep all the customers that it
comes in contact with, and onr experience
is that customers are not lost so often by
the muount of the bill as by the chavacter
of the service work done and the man doing
it. 1 amt for more articles by Mr., Graham
aned Mr. Freed—surely 2 man of much
expericnce,

R. Muweay, Service Myr.,
Martin’s Radia Service,
1520 Howard St., Chicago, L.

SERVICING RATES
Editar, Ramo-Crare:

I have just finished reading the letter, in
the November issue of Ramo-Crarr, wrii-
ten by Louis Minatel,

I have noticed the trend of complaints
to come from voung Service Men, who have
taken up servicing through one of the cor-
respondence sehools.

I do not think they are justified in laying
the Dlame of servicing  diiculties on the
older men who have been in the game sinee
the one-tube days; beeause these men have
lid vears of practical experience in radio
aned have had the necessavy experimenting
and actual experience that anakes a gooa
hackgromned for a radio Serviee Man,

There are a lot of older Service Men
whe have not kept np to the minate by
reading  magazines: but T think v will
find that the majority have kept abreast
of the times in everything,

[ think the tronble lies in the wdea many
men ety that, by completing @ good cor-
radio, they can go
get all the scrvice
sy, X200 peroeall

respondence conrse in
out and  Deenediately
work they can do at,
and make $2000 0 week or more,

Such ideas arve all wreong,  Radio service
is o good steady profession: but, like doce-
toring, mechanices, or being a good lawyer,
it requires time to build up a good radio
following.

If the man who makes calls at 50 cents
is woapuack or g magazine-reading ham, and
not up to the minute, he will not last very
long in radio servicing: becanse the public
want wlhat they pay for and if they pay
=200 for a enll they want 200 worth of
service—which they should have,

If they get their money’s worth and the
radio talks, they are on your list; but if
vour job is not enfirely satisfaetory vou
their work, Likewise, that of their
relatives, friends and neighhors;  Dbecanse
had news travels mueh faster than good,

Every job should be done to the hest of
vonr ahility,  Honesty is the best poliey
in all cases and, if you are the right kind,
of Service Man and know vour stuffy vou
won't lave to worry about vour business
hecause yon will get your share,

Churge whet you are worth and no more,

Roy Dorarass,
Heastings, Michigan,

lose

ACROSS THE WATER

IE following editorinl expression hy
one of the statt of Wireless Warld

(Landon) appears under a page headed »Un-
biased,” and the appropriate pen name of
the writer is “Free Grid.” It deals with a
condition which is rapidly passing in this
country, where much lavger and more com-

plex  receivers are  generally  distributed
among the urban population, at least.  DBut
the implication in the last line remains

cryptic
“Pity the Poor Service Man

“Much actd has flowed over our carpets
since the birth of broadeasting gave us all
something fresh to grouse (mer, “grouch™)
aboud; aned althmrgh commercial reeciver de-
sign Ims made steady progress sinee that
date, with ene or two notable exceptions,
no reliable sevvice system has been orgimized
by the big nunatacturers,  Forthermore,
they have done little to make trouble tracing
as straightforward as possible for the radio
doctor by the obvious method of supplying
with the instrument o diagram of the cir-
enit emploved,  Nebody who has not tried it
can fully appreciate the length of time taken
up in working out the diagram of, say, an
cleetrie set by the painful process of track-
ing ecach individual wire to its
straight forward theory diagram, minus all

Inir. A |

switching and other frills, and also a de- |

tailed diagram wonld be all that would he
needed, and these could well be mounted in
some easily aceessible position, such as in-
side the lid of the eabinet.

“The old argmnent that the eircuit en-
ployed is seeret and inigue’ will no Jonger
hold water today, No o good manufacturer
has anything to lose by disclosing the eir-
enit he wses. This old ery of ‘unigque cireuit’
was ortgivally vaised by eertain manutace-
turers of the baser sort in ovder to conceal
the poverty of the land in the matter of
sound design, The horme constructor who
makes a foolproof set for the benefit of his
maiden annt, apd then very wisely departs
into o far country, might also take heed and
have pity on the unfortunate man  who
sooner or later will be called upon to effect

(Continued on prige 196)
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What

N answering
the tubes speak for themselves.
Everything else only beclouds the issue.
After all, it's performance that counts.

Tubes?

that grave question, let

And when you give DeForest Audions
an opportunity to speak for themselves,
they soon tell you the concrete results
of sturdier mechanical details, more
accurately spaced and permanently
positioned elements, ample and uniform
emission throughout long service, mini-
mum hum and crackle, lowered gas con-
tent, quicker heating without sacrificing
reliability or long life, greater r.f. gain,
and other DeForest engineering develop-
ments made availahle in FRESH
DeForest Audions.

Of course there is a DeForest Audion
for every conceivable purpose, ranging
from the battery tube to the water-
cooled transmitting tube, In addition
to good tubes, you have a COMPLETE
LINE of tubes, when you handle

": AUDIONSZ

RADIO TUBES

DE FOREST RADIO CO.

Passaic, New Jersey
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MAKE Your Own
Home- Recording Outfit

USE A SKINDERVIKEN
} BUTTON

This Microphone Unit is the Heart
of Home-Recording

With a SKINDERVIKEN microphone
button vou can make a poweriul HAND-
MICROPHONE — une oi the essential
parts in any home-recording outhit,

The HAND-MICROPHOXNE will
faithiully pick up your voice and translate
it into electrical eurrent variations,

These variations max he amplified —
simply by connecting the HAND-MICRO-
I"HONE. through a plug-in adapter to the
detector or first audio circuit of a radio set,

I\

The amplited currents will poweriully
vibrate the recording needle i a phono-
graph  pick-up  comnected 10 the “loud
speaker” binding posts of the set, and thus
may be made 1o regiater on oany pre-
grooved phonograph record,

The “play back™ i= accomplished by con-
necting the pick-up in place of the HAND-
MICROPHONE, and attaching a loud
speaker to the proper binding posts,

I you wish to dispense with the radio
setamplifier. you may  conuect  the
SKINDERVIKEN HAND - MICRO-
I"'HOXNE direet to the recorder (the “pick-
up” with a recording needle)y throngh a
transformer,

Tull details supplicd with every SKIN-
PERVIKEN button, including diagrams,
drawings and instructions.

These  wonderful  hinle SKINDER-
VIKEXN microphone buttons may be used
for hundreds of uses, such as;

RADIO AMPLIFIER PHONOGRAPH AMPFPLIFIER

DETECTAPHONE TELEPHONE AMPLIFIER

STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE CRYSTAL SET AMPLIFIER
95¢c EACH Twe for $1.75

12.-PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerable
uses, furnished wilh each wnit

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPLIFIERS tN HIS LABORATORY

WE PAY $500 IN CASH

for every new neec ileveloned for 1his unit
and aceepted and published by ws,

SEND NO MONEY

When the postman delivers your order von pay him
for whatever yon have ordered, plns a few cents
postage,

(Canada and Foreign: eash with orders)

PRESS GUILD.
16 WMuresy St.. New Yeork, N. Y.

Flease mall me at ot s nny of the following ttems
a1 e Indieared

L CRKIndendken Tronamitrer Uplte gt 6%,

for *; R0 00 for 0 £3 20 for §

When dellvered T w1 pav the poctman the ract of the
flems specified plus po-tage,

Inc.. RC-20

fur 1: 21,73

NAME .. aatiiasatioissrnasiisestssatanssansonsrssaasnns

(S7000 0000 00000

RIaloa.vsccennscanns
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(Countinued from pene 495) |
somne requnir to the horror e has perpetrated, !
Fortunately,  veally  knowledgeable  radio
Service Men are beeaming less scarce, at i
any rate in the larger centers of civiliza-
lic;llz although in small connty towns the
set owner still finds himself detween Seylla
and Chary hdis, or, in other words, hetween
the Joeal pluntber and a member of sone
foreign radio-engineering institute”

It is worthy of note that the innnediate '

response to this invitation, on hehalt of the
British radio trade, was a letter from a set
pramfacturer (0o G Graves, Lbd) saying
that the company  acknowledged it has
missed ety mud ix now printing cirenit-
disgram cavds, one of which will be at-
tuched to every new reeeiver. And yet there
exists in the United States a pupular super-
stition that the Fnglish are conservative
and slow to take a hint,
Circuit Diagrams and Service

“iditar, Wirelexs Waorld:

“Sir—Whilst reading the November 5th
jssue of vour valuable Jonrnal the writer
was particnlarly struck by the contents of
vour Fditorial, Certainly theve is no reason
why Cirenit Diagramns should not heat-
tached to the hids, or the backs of receivers,
This omission in the past, comot, as vou
renavk, be cazily explained. There is noth-
ing to bide, mud much to gaing and the ann-
facturer onght to have nsed this method of
service

“As vou are aware, we matmnfacture yearly
many thensdnds of veceivers, mud do all onr
servicing hy correspondenee, sending cireuit
diagrams when requested, but your remarks
have awakened ns to the faet that many a
customer coutd get valuable assistance from
a teclmienl, or sei-technical, friend, it o
cirenit dingrome were hmnediately availahle,
Many people would no donbt value o dia-
pran it they had it bnt would not tronble
to send for it, preferving to retorn the
receiver,

“Thanks to vour bringing this matter te
mark against
onrselves the fact that these dingrams should
never have been omitted. We are
printing snitable dingram cards, which, when
ready, will he attachied to all new receivers,

For 1 G Graves, Lo,
tWiveless Mannfacturivg Degd.,
G, Bacsitaw,
Ewgineer wwd Manager.”

assistance,

onr notice, :lg:lill we o st

1w

Sheflicld,

RECORDS WERE GOOD
Y ou test vecently condueted by the Statt-

art (Germany)  broadeast station, an

effart was made to determine whether there !

is suflicient departure from natneal repro-
thietion in modern hroadeast  records
that a keen ear con distingnish themn from
the actinal artists in the studio of the sta-
tion. .\ progrin interspersed with records
was hroadeast, in o contest determine
liow iy listeners conld e eertain whether
they hieard original voices and nmsie, or its
nicchamical reproduction, Of 16274 veplies
received,  just fifty-two distinguished  cor-
rectly in all cases.

Ny

1o

Of course, we raay im-

agine  that  many  of  these  listeners are
caqnipped  with receivers and  repraducers

which are obsolete according ta our most
modern standards of fidelityy but the per-
centage of acenracy in mere gnesses would
seem to be nearly as high as the above vatio,
on the baw of probabilities

www americanradiohistorv com
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your Earning
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Power! x

will help you to get more work done in less

time and will bring you recognition from
our employers. If you do machine shop work of any
{ind. auto repairing. sheet metal work, electrical work,
tarming, concrete work, carpentering, tool making,
poultry raising, painting, plumbing, masonry, building,
glass work, welding, or general repairing, a yearly
subscription to EVERYDAY MECHANICS will pay
for itself a thousand times over in a very short time.

1 5 C The Copy

HATEVER your job, you wilt find In EVERY.
WDAY MECHANICS labor.saving kinks which

& 975 ILLUSTRATIONS FEBRUARY

EVERYDAY

ANICS

PR S AT

B R R P RV L T

wabh aus Sl Cuurmi, Bapio K

On All Newsstands

Make Money in Your Spare Time

Thousamds  of  arleny weeluaries

and  spate-time
SNTRA MON

wakers make 10 T Flun g rk
hy  servleing vacuum el fe aml o washing hine
reqadring antomobiles; anufaeinring hook-ends. Luup-
N Gral ehests, abadrs, tabiles, anbqe ormament -,
conerete  articles, phato tranes, fover lnges, S
ad inn prnducd s in everaidy use, EY
Ay MECHANICR usnhes vy HOW In larn aour
spre time jwin MOXNEY,

CONTENTS
SEAVE THIES NOT FERMIT Us TO PRINT 3L,
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EVERYDAY MECITANICS But the fallwing 1H|es
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Content s
. Milles,  Aviathon, Chemisey, € vuction YWerk,
1 vieita. Sagin, Merad Work, Wi, Photogreagpshy
Shope Wark, Woodvoking  amlb bew alevlees,

A SPECIAL OFFER
T mder that 3o anay 0ot mdss any of the splendid
fratures aen appearing in EVERYIRAY MECHANICS
atd  opportunitie- 1or kit unmes feom (he anlgue

TSttt appear  inoevery foae, the pubilisheers
n'lll artil this  valable  mggazive  HMREVTLY 'O
YDUR OV pveny womth_al a veduetion ol ONE-

THTRIY ot 1he wengl subieription pris
solvantuge ot s offer vou st et
e copon el amd omall 1t 1
COPr'Y OF EVERYDAY MECTLA)
NT YO BY RETI RN MAIL

MAIL COUPON TODAY!
EVERYDAY MECHAN'CS PUB,, inc.,
96-98 Park Place, New York. N. Y.
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| withdraw at any time,
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Radio Generates *““‘Bealth Fever”

(Contivued from prge Hi6)

is therefore inereased. 1t is not even neces-
~ary that the introdneed diclectrie shall make
cantact with the plates; the phenomenon of
hody capacity  is  familinr  to all  radio
workers.

Now, if a snbstance even slightly condue-
tive, like a human body, is introduced into
the field of such a condenser as we have
described, the eapacity of that condenser
is again altered: and, olwionsly, there mnst
te some eleetrical reaction on the body in
its field.  This budv—in the ease we are
ilfustrating, the patient—is not in the path
of the currents fronr the oseillating eivenit,
except as electricity flows into the diclec-
trie, first from one side of the condenser
and then from the other, while they alter-
nately are negatively charged.  But the
leakage of the condenser mnst he very slight;
and therefore the currents in the patient’s
hody are snpplied from its own potentials.
They sufice, however, to raise the tempera-
ture of the blood, which is a salty solution
amdd therefore somewhat conduetive,  ‘The
heat, as will he seen, is applied to the hody
from the inside, and not from the ontside.

The teriperature thus created is limited,
in practice, only by the power of the ap-
paratus, and the ability of the patient to
hear it safely. It is hoped to cure germ
infections, when the invading  parasite is
less heat-resistant than the host. by this
processy withont the unpleasant alternative

of introducing a new discase, like malaria.
The applications, also. are deemed to he
of special vahie in deep-seated affections, as
in the hony joints.

It will be observed that the wavelength
used is Jonger than that which was found,
in the carliest Jahoratory experiments, to
give maximum vesolts—abont 6 meters, .\t
the shorter fignure, the entire body, of aver-
age Size, serves as i reeeiving antenna, he-
ing approxinntely resonant to transmitted
The longer wave probably permits
of more gradual apphlication of a  gentle
witrinth,  Physicians have issued a warning
thart, since the physiological effects of the
wives helow, say, five meters, are not vet
fully appreciated, experinienters should he
careful in the use of high power,

In the use of the apparatus illustrated
in the first part of this article, it is custom-
ary o suspend the patient on o wehbing of
tapes stretched across a long frame; so that
the body is surrounded by air to the great-
est possible extent. This air is confined by
a box of composition hoards: and twe small
“hair-dryers” warm, while cireulating it; so
that the body shall lose the least amount
of itx generated internal heat by convection
ar radiation.  When a suitable temperature
is reached, the plates are separated nare
widely  (the noval distance is about 30
inches) or the voltage is reduced or shut
ottt entirely,

Cnergy.,

Aairrlane Radiophone Installation

(Coutivned from poge $67)

Phig together. The unt is run up a little
mver one-half inch, forming a tubnlar deeve
with a groove at its base.  The cap which
fits over the plug is made of nickel steel;
and the prougs, fitting down over the plig
sleeve and elimping into the groove at the
base, are tewpered to hold the spring action
iinparted to them during manufaeture.

This installation effectively shiclds the ra-
diatiom of cleetrical energy and is snfticient v
durable,

Shielding of the leads from the magnetos
to the plugs was aceamplished by combining
woven eapper heaid with flexible earbnretor
hose, the braid heing placed diside the hose,
The hiraid in itself proved tn e o very good
cleetrieal shichd: oty after o few hones of
service, oil wonld soak into the braid and
insntate each strand from its neighbor, so
that the effeetiveness of the shiclding was
fmpaired. ‘Fhe fiexible carburetor ose e
teets the braid from oil: so that the con-
hination, as developed by the Boeing engi-
neers, is effective,

The shielding of the magnetos is rela-
tively siniple and consicts of two aluminno
sheets, bolted to tne magneto, and o land
of spring hronze envering the gap lefween
the plates. Tn front of the shield i< »
movable block with the outlet tube,

These three types of shields eompose
complete covering of wetal for the igni-
Hon  svstem, suppressing the  interference
so that it is not andible in the reccivers,
with their enormons gain, - On o this shield-
ing the effectiveness of radio-felephone air-
eraft operation depends.

Another great souree of interference with

the reception of voice signals was the emis-
sion of statie electricity from the different
parts of the airplane: every place where
one picce of metal could rub against another
proved to e o source of interference, Con-
sequently, all joints had to he hypassed
with o pigtail of copper braid, which was
suldered to hath of the moving parts,  The
standied turnbuckle was vapried with  the
replacement of the nsual briss safety wire
by a strip of bronze, wired and soldered to
the exve of the tnrmbuckle,

AN wires in the plane are either shielded
with the copper braid carried in
conduit. The Tatter wiethod s preferable,
sinee it permits the replicement of wires
with o minimum of labor and expense,

When the ship is equipped with o ligh-
frequeney transinitter, it is fmperative that
aft the wires be completely covered with a
grmmded shiekds ax otherwise they will pick
np the energyy and either e out or ahsorh
eneigh ot dhe energy, alveady too small,
which is vadiated from the antenna svstem,

With the effective honding and shichding
of the airpline itselfe the greatest dithieults
cheamntered in the installation of the
felephone equiptent was overeone,

The choice of an antenma systemn presented
aconsiderable problem: the  trailing-wive
type is nndesivable, since it offers consider-
able head vesistanee and, over the San Fran-
ciseo-Chieaga and San Diego-Seattle airwavs

or else

radin-

of the Bocing Svstem, it is necessarv at
fimes to fiy at altitndes so low that they
prechiede the poscibility of a trailing-wire
antenna,

Therefore o mast-type antenna was devel-
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These three
books cover the
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building, repair-
ing, and “trouble-
shooting” on
modern broad-
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sets,

993 pages
5 x{s l:nches
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561 illustrations

This Library serves allke the needs of the commerrial
raldio dealer. installer and serviceman, and the amateur
who keeps abreast with the latest trend in radio by
Iiuilding s own »els.
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1 (he very lutest developments in the design and
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'Radio

Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extension, Massachusetts Department
of Education

Three Volumes — 993 Pages, 6x9
561 IHustrations

MERE ahtee huoks embudy  hot iy a thoo
fropesstinly oourse, bt a ready means of referene
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oped, consisting of a dural  (light-metal
alloy) stream-line shatt, projecting six feet
into the air behind the pilot’s cockpit.

LEvery traffic station along the two air-
ways of Bocing Systemn is cquipped with
the Teletvpe, or telegraph printer, which
is a source of radie interference.  Boving
System engineers found that they would have
to develop some means of checking  this
interference to permit satisfactory opera-
tion of the radio-phone equipment.

They decided to equip the Teletype ma-
chines with a rotating squirrel-cage type of
induetion motor. This removed the cause
of the radio interference, beeause the usnal
type of motor has five sparking contacts.
The reliability of the printer was not im-
paired by this installation.

With the elimination of interference from
the various forces detailed in this article,
Bocing Svstem enginvers were able to in-
sure cffective transmission and reception
of the voice signals exehanged between the
twenty-two ground stations along its air-
ways and the pilots of its fifty mail and
passenger ships.

It is the belief of the Bocing cornumi-
sation engineers that the long-standing de-
hate over the relative merits of voice versus
code aireraft radio has been answered in
favor of the voice radiophone by reason
of interference climination,

S.-G. Freauency-Changers

(Continued from page 186)
it is necessary to use a sceond capacity C3.
In practice, the two capacities are obtained
by using a double condenser, of twice the
salue used normally to tune the grid circuit.

In Fig. 7, it will be noticed, plate detection
is employed, a "C™ battery being connected
in the grid lend, and the hest operating
point is found by adjusting the arm of the
potentiometer.  We may also use a wrid
condenser and leak, which must return to
“A4”

With the screen-grid tube, the windings
are on concentric tubes. The grid coil is
55 turns of sitk-covered Noo 30 wire, cov-
ering %-inch on a 2-inch tube. The plate
coil is 60 turns of the same wire, an inch
long, on a 134-inch tube placed inside the
other.

SOME RADIO LAWS

I.\' Australia (which eountry, by the way,

has prohibited the importation of foreign
radio reccivers, in order to protect home
industry) every electric set must have a
“Danger " notice on the inside of the cabi-
net lid, with a warning that the power
should be shut off before any adjustients
or alterations are made,

In Jugoslavia, it is punishable by a year's
imprisonment or 10,000 dinars fine to “wil-
fully or negligently interfere with the work-
ing of a radiophone, or intercept the cur-
rent necessary to the working of such ap-
paratus” A British columnist inquires
whether this legislation was prompted by
someonc’s stealing the prime minister’s stor-
age battery,

Tn Hford, England, there is an ordinance
prohibiting anvone from taking a storage
battery aboiard one of the municipal street
cars.  Probably the couneil thinks that there
is no use erving over spilt acid.
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(Continned from puve 185)
of the filmment. A "12A tube would be
nmuch better than cither of thuse named,
being move sensilive—riditor,)

SHORT-WAVE CONVERTERS
Editor, Ramo-Ciarr:

I am mueh interested in the trequency
converter deseribed by Watsen Brown, in
the September issue of Ramo-Crarr: but wn
mueh perplexed over my tailure to seenre
results from a variation of the cirenit to
operate on D.C. Apparently, the circuit
is identienl with an ordinary  single-tube
short-wave set but without o grid-leak and
condenser and with o radio-frequency coil
in the ontput.  Assuming it to be such f
wound coils on tnbe-hases snitahle for the
tuming condenser I happened ta have: made
up the spiderweb coil, used an "Q1-A tube,
bt couldn't get even a whistle. 1 then put
i a grid-leak and condenser and tried the

.
SI1X BIG AUTO
BOOKS Al SHIPPED

onapproval; whether vouwant to qualify as garage owner,
anto re;vur ﬂporl or merely wish toknow howtokeep your
own car 1007 efficient, look at these books—they are sent to you for
free examination.  This brand new 1930 edition has been prepared by
a lnrgc group of Ameriea's greatesl automotive engineers. Anybody
who can read will understand them. for this erear automohile encyelo-
pedia is a veritable gold mine of valuable facts. Take advantage of
this greal opportunity now ; tend in the

it : : . J andio coupon for FREE exaniination. You AVIATION

..u:‘m a5 an .|(|.l}.)‘(‘l' conne ted hl- t{he w y R R 1 e T L ’!,ﬂ-r,,"m'.:m
end of mv regnlar recenver:; and it fecingt vourself te pay anything unless vou e~ additio a
B K . cide 10 keep the books. Just (elius you  Completeciciopedlaof auto-

rottle engineering these
want 1o see them and the full set of 6 hooks cn:fm:n m?er 1
ereat volumes, just ofl the press, will be prates O0 Avintlon Motors,
sent to you. Read them. look them ard -‘L;r:hl‘i;ll‘l’f J‘u;t oft :Re
over and prove to your own satizfaction Dress they bring to you the

{ 3 . o newest amul latest Infortnn-
that vne fact alone.‘ u!’nt‘h you will ﬁn.d tion obtainable, This slone
in them. mny save you an expensive nickes these books fnnaiu-
repair, or help you to a better job. ab’e to anyone.

NEW 1930 EDITION
EVERY PAGE UP TO DATE

Imagine books which are =0 new thut with the co-operatinn of the largest automaobile
manufacturers we have been able to bring every page right up to date—wiring dia-
f£rame. construction detals, service probiems=—arc il right up to the mnnute. Nowhere
else that we know of ean you get as complete and up to date informalion. QOver a
milliou dollars of resources have ennl:lni s o Five you the must up to date books
ehthe subject ever published. You will find mearly 20 pages on front wheel drives

o work about the same s the usual run
of adapters perforin,

Observing that Mre. Moss (in your Decemn-
ber issue) failed to wet results witl regu-
Lar set of short-wave coils, 1 am wondering
what there is about the cirenit that makes
it work, anvwav.  Personally, T don’t un-
derstand Tow the eircuit eould work, unless
the ceils used serve as an oscillator instead
of tnnctioning onty as tuning coils. 11 the
sel will work with an A.C. tube, it should I

Jiffy Index

work with o 1D.C. tube. I comnected the 1hY%u don’t ;mw- l:‘: read alane vbody intetested in automebiles in any way will welcome these books,
\ . . . @ houks thru e 5 i
primary of the spiderweb ¢oil to the acrial ‘ sm‘a,}m s e:pecially vn our
o | 10 put your -lm’(‘rrn

NO MONEY OFFER

This plan Lring? this vituable Irformation within the reach of evervone. You don’t sen
UA & Alogle pentd: you ton’t e 10 pay ys aInYTRing: just send Your nane and wdhdress aisn
we will senil you ihe romplete set of & volumes specially bound la Iye Luve Flevo covers
Read them careully. kéep them 1} days. hnd gut an)1hini you want 1o know amd Den if you
want to keep them srnd $2 00 then and .00 per month until the special low price of oLty
2480 is paid.  There 1s 0o turtuer oblixation.

md ground posts on my regular set, sup-
plying the piate enrrent through the see- ‘
ondnry to the tube. 1 should he 1mmeh

pleased to see something further in an early

ll(’ln]orn i{lon waniwd io
Jfty /

issue about the probable reasons for the e

, . N — - ¥
lack of results mentioned in this letter and [ American Technlcal Learn All SE ND NO MON EY |
in the case of Mr. Moss wheo 1 presune, Foclety Membership About Antes T :
0 . . . 2 Ame Techniecal S .
used the A.C. eircuit with the Dresner ewils. 11 you sead pow for this hrand ey 'J'ﬁh?,",‘fb:',":. 5 e Gechninal SoslaisaDeny. :
. new 6 volume edition ©i wilo- offcr and lewrn ull the & Chicago, lilinois .
1. A. Boxa, mobile euginecrip we wili in (hl'll:s you uunl to S 1 wnuld like 10 are {he nre 6 volume 1910 adilian of sour autamotule H
3 d . clude u comaultation meroler- 1 & but w bt atinn to b t = (enta drhive D
Sprindgfie of, Missouri shiD in this erest organizalion P R e e Iy and « " n s 3
4 OQur lar€e stsM of nnlomrob::: eremcn Uk oimben| | B e s L 37,00 & ridlenly SR =)

T . . J i rontew - . T ~
{This converter differs from the ardinary R L s e Rlastos gl 4 ey o S o Kokt St LT, i
: " ikt : B
short-wave adapter; the latter hug an ondio O LR SO k) f Bame :
" will_be 0 you rom ll. H oo N ate. H
frequency ontput.  For that reason, cir MITHOUT O Thia me : ;::,‘, o H
& nrloyec's hnme B
. . d B Verstdb 1< Rowd fof 0Bt TUll Yeur. Emm H
cuit wired as an erdiniey short-wave set =] 5
A .-
roadapter has an OlITIHH whicly the 1ho- L ” I ‘These books will be sent free immedistely upon recelpt of coupon with writer's name
I .- I aad address umnd that of his emplorer or other business man as s reference.

frequeney stages of a broadeast receiver are
wt fitted to " handle. When  the normal
short-wave detector cirenit was nsed, th
mtput became andio frequeney, and  the
nidio amplifier of Mr. Banham's set would
pass and amplify it. The purpose of the
comverter is fo oscillate at o frequency, Jis E—
inct and sepavate fron that of the input 1930-31 EDITION ||
ignal, ereating o sccond signal the fre-
reney of which is in the ordinary broad:
cast band.

e set should work wit n.c he,
it the proper voltage is applied and there
is the proper coupling to canse oscillation
throngh its grid and plate cirenits at the
desived frequeney.  Some tubes are not as
ol oscillators as others; the internal ea- P redio. Lowest prices assured, Every orticle guaranteed.
pacity of the '27 is lower than that of the
1A, while its mutual conductance is higher.
Mr. Bonhanr's  letter  indicates that e

Send for this FREE CATALOG
of Radio Bargains
and get FREE RADIO GIFT!|

Make 20th Century your headquarters for everything in

Complete equigpment for regular and short wave receivers
and transmitters. Scts, Parts, Kits, Pilotron Tubes and

spiderweb enil was reversed: but we 1y e Ry other Pilot Radio products. Send for cotolog NOW.
suppose that this is a elerical error. He Ce

y ‘
does not state what 1he i t circuit of his Mall
rrcvi\':;' i: like.- »Fi(]ihlr.)np" crentt ot s 202 w. JQE!‘?"EE""C“O"E?' GENU'NE P I Lo T PRODUCTS
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“TALKING MOVIES” EXPLAINED FROM A TO Z

“SOUND PICTURES -

-TALKING MOVIES -

A book written in simple style for the begiuner. Contains a complete history
of sound pictures and complete instructions for the operation of the various
systems In usc to-day.

VITAPHONE — MOVIETONE — PHONOFILM

115 PAGES—FULLY ILLUSTRATED—PAPER COVER $1.50

CAMERON PUBLISHING CO. Inc. - Manhattan Beach, N. Y.

By JAMES R. CAMERON, JOHN F. RIDER | |

This is the most comprehensive book on the subject
of “talkies™ published,

1,100 PAGES—300 ILLUSTRATIONS

Explains in detail the construction, operation and
care of sound recording and reproducing equipment,

Complete Guide for Trouble Shooting

Every kuown trouble to sound recording and repro-
ducing equipment is hsted in this book — with full
explanation as to its cawse of remedy.

DEPT OF PUBLIC INSTRUCTION, DEPT. OF COMMERCE, Motien Pic-
Washingten, D. C., Says: tuore Section, Washington, D. C.:

. ““Sound P"ictures and Trouble Shoot- |
There are no series of Dbooks on ers” Manual §s a ost excellent hicce
Motien I'litares in the whale [Mhivary :If \\o?k.' wl af llmpsuniu- hlsmI 1i-
CNETCss & . B 3 e of ‘ameron’s  presious yublica
gr "&::'r‘:::" a3 "".':"I;t_ u:;':w::?l lllj";:] thons—it contains valuable Infarma-
4 Heroll. . : tion which will he of great beneflt to
a8 3 compivtey Rulde 10 the Motlon eversone jnterested in Motlon Ple-
Pleture Industiy.”” tures.**

PRICE, SEVEN-FIFTY

By JAMES R. CAMERON

Write for & Complete List of Our Books

SERVICE MEN — DEALERS

A few minutes of your time NOW, spent in reading
the interesting announcement of the OFFICIAL
RADIO SERVICE MANUAL which appears on page

487 of this issue, might save you hours of time in
servicing in the future. Every dealer, Service Man

and custom set builder should have a copy at his
disposal.

KEEP
POSTED

ON RAO
PROGRESS

Fill in and mail the
coupon and 50c. and
get your first copy
of RADIO DESIGN,
membership button,
identification card and
lithographed member-
ship certificate.

Join the Radio International Guild.

« « « the international organization of 60,000 members which
exchanges information, kinks and tips invaluable to experiment-
ers, custom set builders and service men. Also —personal news
of individual members together with short wave news and gossip
from all over the world.
Members receive RADIO DESIGN—official organ of the guild, in which
rominent radio writers tell of the progress being made in SHORT WAVES,
ELEVISION and other new anf interesting phases relating to the various
applications of radio.
our big issues yearly. Articles on pew circuits and receivers with illustrations

and working diagrams. The radio news of the world in interesting form.
- G I ) GE G G D B BN onn GEN SN GED AED AN AED AED oD SN GBI G amm A

RADIO INTERNATIONAL GUILD, Box RC.2, LAWRENCE, MASS.
Enclosed find $0 cents for which please enroll me as a member of the Radio
I International Guild and send me the button and Radio Design for one year,

Name.
g Addres_
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Tone Controls

(Continued from page 173)

reproducer may be doctored up to repro-
dure any note, or series of notes, above the
level of all the others; or to overcome any
particular acoustic condition; and its output
nay he brought te just the right volumne
level for best results by adjusting R,

In the smme figure, at B, a high-pitched
horn is used in conjunction with a conc re-
producer; and, again, R nmy be panel-
mounted.  This cirenit arrangement is now
in use in a nuwber of private radio instal-
Iations, and the tone control is very satis-
factory.

Simple Tone.Control Methods

For the owners of radio sets in which
the reproducer’s binding  posts are con-
veniently accessible, Mr. Tlugo Gernshack
offers three very novel extra-receiver sng-
gestions; which he has found in practice
to be extremely effective.

The first is illustrated in Fig, 36 at C, in
which it will be noted that switeh Sw s
wired as a series-parallel eirenit changer.
Although o standard DUPLT. switeh s
shown, one of the new panel mounted
D.P.D.T. switches makes a more commereial-
appearing installation.  The resulting elec-
trical circuit when two magnetic reproduc-
ers are used, is shown in diagram form at
D.

This method of tone control takes advan-
tage of the audio c¢ffect which results when
the load impedance, *looking into™ (con-
nected to) a signal output souree, is changed
in value; as by changing two load impe-
dances from series to shunt or parallel
conncetion, ‘This cireuit does not necessitate
the use of matehed reproducers.

The sccond proposal of Mr. Gernshack

| may be convenicntly applied to almost every

radio set, in which a magnetic reproducer
is used, and is certainly an ingenious con-
nection,  As ilustrated in Fig. 36 at B, an
impedance (for which an old, ordinary, sin-
gle headphone will serve) is connected in
serics with the magnetic reproducer. The
needed variation in the total load impedance
may he obtained by adjusting R, thus cut-
ting the headphone more or less into eirenit.
Both the headphone and R may be mounted
inside the radio cabinet; the latter com-
ponent being controlled by a knob on the
panel,

His third proposal is to combine these
ideus: the series-shunt switeh will then con-
nect to the lowd-speaker posts on the re-
ceivery and leads 1, 2 and 3 of the output
load  (the magnetic reproducer, the hend-
phone, and the resistor R) to the posts
similarly numbered on the switch,

A graphic representation of the various
forms of audio reproduction is given in
Fig. 37, An ordinary by-pass condenser ar-
rangeinent way result in oa “falling charae-
teristic”—the type of reproduction shown
at a. An old-style radio set, with large
by-pnss condenser values in use, may he
represented by the curve . The form of
reproduction control, obtained in the man-
ner shown in Fig, 3h gives a “rising char-
acteristic”—represented as e

The dotted line o indicates that there is
great loss of vohune at one frequency (as
when the paper in a magnetic cone becones
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LOW NCTES

i NCTES

-

NEARLY PER‘ECT REPROOUCTION

lV\/‘Q

; FIG 378
- —
Above, Mcurves of response” Tudicating  the
characteristics of actunl r, production, vi modi-

iehd by touc coutrol, i comparison,

tival peefection (f).

weith frrac-

worn at the apex). The efieet of exeep-
tional amplification at one frequeney s in-
dicated at e this condition might he dae to
resoiinee in the roonn,

Ao aconstically ideal line is shown helow
at £ while the eftect that may he abtained
with two reproducers, or o tone control
that introduces bass and treble aceentuation,
is shown at ¢ I'he hois similae to by,
It hetter in shape,

Fhose who wish to go more deeply inta
the study of audie bind selection, the con-
trol of a limited wumber of andio freguen-
cies in order to correet vesonant distortion,
and kindred subjeets, will do well to pread
“The Effeetive Use of By-pass Condensers
amd Resistors,™ by 0 . Greelex, in the
Vogrust, 19300 dsane of Ramo-Ceare, annd
“The Ultimate in Andio Seleetivity,” by
C. Sterling Gleason, in the September, 149530,
The mathematicallyv-inelined  techni-
clan will find also nseful material within the
tubles in the articles =Simple Radio Muthe-
taties for the Service Man® in the Sep-
tenmher and October, 1930, issues.

clirve

issne,

The Sargent-Rayment 710

(Continned from poge 475)
and the top of the shield can. Theiv
strietion, however, is not reconmmended  for
the set hmilder,

A dist of parts for the construetion of
this receiver is given helow; uost of them
are included in the original equipment, Their
Maces in the eirenit nay be easily identitied
by referring to the diagram,

il -

List of Parts

L—silver-Marshall shiclded coil *No, 12475

1. 1—= AL shicldel]l coil =No, 122,

l2, 130 L, 1.5—S0L shichled enil *No.
128 b

C, O 02,03, O, C3-—8,M, variable con-

densers =Na, 820107 (one only)

Chi, O3, CK 00, CLo, CT—S ML midget con-

densers *No, 34507 (one only') ;

FC ta PO inchisive—DPalyvinet 0.1-mt.
tixed condensers;

VO—Tlectrad Tonatrol  100t0-0lun poten-

tienneters

RADIO-CRAFT

RN R20 8 1,000 ohins:
R 50,0000 alinsg

RS, R, Ri, RE—=3000 ohinsg
TRY— 1500000 ohiys:

LIO—2300000 ohigsg
RECL to RECLO inclusive
queney chokes “XNao, 2757

S dio-fre-
(Fone onlyy;

CM——025-mf. (fiaeil)

GRL GRI—2 megolonsg
BYC—00015-nf. 5

TS 36U power transformer;
TI=8S3M 32907 power trimsformer;
T2 S OML 2207 andie transtforner:
Ta—S Mo =221 ountput transtformer;
Cli—R.C.AL donble 30-henry choke;
ChI-——SM, 33107 choke:
"CB-—=Dubilicr 1T-mf. condenser block;
CHI—=M 4653 condenser bloek ;s
VD Electrad S00-olinn resistors

*VDI—Flectrad Sti-olin resistor:
N2 Eleetrad 3.500-00nn resistor;
NI —Eleetrad 500-0him resistors

VI, VDS—Fleetrad  15.000-0hi resistors
G2 0n0-0hin
TGHRI—1LA300-0hn
*RO—1-mf.
*RO1I—2-mf.
RS-0l
1C—005-1nf,
*ludicotes nese port roguived.

resistor;:

resistor:

varinble resistorg

Radio-Craft Kinks |

(Contivaed froum pege 181)
these are to he fastened to the chassis with
serews. The socket iy he ioamted on top
of the upturned cover,

If the socket is of the subpimel or sunken
type, the cover of the ean should he ent
out so that it tits over the socket. A 13-
ineh round hole will aceonmodate the ].ngu‘»t
socket. The shield can casily he renmuved or

replaved. by slipping it i or ot of the
fastened cover,
A SHORT.-WAVE COIL FORM
By Herbert L. DeWalf

I_ AVING built & nimnher of shortowave
coils aud given then o thorongh test,
the writer is of the opinion that eoils wade
in awceordanee with the arrmgeient shown
in Fig. 4 work better than any others,

The iden is to haek-saw wppurhn'r strips
from an old coil; and fasten them with -
chine-serews to o tube-base, and 1o the 16K,
cail by means of top clamps,

The wire for the tuned eoil shonld he
ahaut Na, 16 enameled, spaced 1/16-in.; on

the  regnlar  cellutoid-acetone  form, The
ticklev may be wound at the hottom end |
of the tuned eoily outside of the straps; or
formed first and cemented inside the eoil.

o ¥

'7 2PCS.
1 - —
| 2
2 Pcs.
Fig. 4
duotinr version of the homr-made plug-in coil,
HET o4 cedsterction,
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AMPERITE automatically corrects Jine voltage

variations. up and down, 1o exact requires
ments.  belween 100 and 140 volts.  Saves
tuoes,  prevents  overloading, improves tone,

reguces fiee service,

A lype for eve radio. including mantel models.
Can be installed in five minutes, without
enassis changes.
Ask gnur dealer or write to Dept.
R for installation Chart,

AMPERITE (grporation

561 BROADWAY. NEW YORK

PERITE

Self-Adjusting
NE YQLTAGE CONTRQL

\ new mudke i)l b you?! Lislen in DIRECT to Tolen,

wiss Berling Buenos Adtes and arher hrogdeasting tations
llnunu.hnm the world sia <horl waves Enjoy unbgue f-p-
clgn progratos fiom stipnge lands,  Your opdlnary reelver

et tune in these Iow wave  statin WOHLI-WINE
IECLIVER wets 14 To S meter <bitions with sumrleing
lartiiy. SEND NO MONEY! | write your Dahie anl

i pusteand and ousk ows e semd you this wan-
Tont wive sei. Pay postian $5,4% pl.3
ME orders Weat uf the Iuwkies
Turelgn countries

aliiters om
letful guaranive]
bosmah dclivery b
st be secanpanied by $1LAD depasil
wast remit in tull, Wilte laday!

NEW RADIO BARGAINS

Low Power Transmitter

ulaptalile for phone or cole.

With pleg-bn endls o oL el ..%$14.75
Aute Radio I':-w tubes und 1- 255

pomver tube, wlous vohime,  Cuon-

Taet Fits any  eay c guacahiee Rl et o

perform hetler than et~ ~elllng up 1 2150,

.+ 20.00

B Eliminator, Lone Iny with 280 piwe, Iso o -
will operale up to len tulie sef, tully  goarante 6.75
AC—A B C Power Packs, conpletely wesenbled,, ... 8.75

Tubes: Heday pepd rmenl
13.25: 45: :
TR 3

wa I)ullnl-
Mpgeeh oy on

Iaternationa) Mmrnnhont
dalem and tianssliters,

CHAS. HOODWIN CO.
4240 Lincoln Ave., B-15. CHICAGO

On Page 452 you will find an interesting
announcement of the Supplements to the
OFFICIAL RADIO SERVICE MANUAL,
It takes but a few minutes to read of the
full particulars about this announcement.

MICROPHONES

For Transmitters — . A,
Nystems  and  Recordinge,
also cabies, accessories anid
repairs,  Catalog just out.

UNIVERSAL MICRO-
PHONE CO,, LTD.
Inglewood, California

v
New H-F-1. Mastertone
—neW in magnificence ot tone—
new in power with world-wide
reach—new in quick tuping—
new in sensitivity and selectiv-
Wity with a statcon af ewry pornt
ondial. A new price— America's
finegt radio at amazingly low

cost. FRET Book explaing ull.
i Send for it and Special Uffer now.

HIGH FREQUENCY
LABORATORIES
72. 3900 N. Claremout, Chicago

Dept.
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MY PATEN
LAW QFFICES
OPPOSITE
U.S-PATENT
OFFICE

Protect Your Ideas

RADIO-CRAFT

Trite for these

FREE BOOKS)

At tho left 1s a_view of
my drafilng and speel-
fleation offices where a
large stalf of experlenced
experts 1= in my constant
employ. M1 deawings and
specitieations  are pre-
pared ln my omices.

the coupon helow,

Prompt, Careful, Efficient Service

This Jatze, experiencerl organizalion devotes its entire time an ol attention
1o patent and trademark cases,  Our offices are directly across the strect

from the U. 8. Paten: Office. We understand the
teehmicalities of patent law. We know the rules
and requirements of thie Patent Office,  We enn
proceed in the quickest, safest and Dest ways in
preparing an application for a patent covering vour
ioa. Onr sueeess s heen huilt on the strangt]
of ecarcful, efficient, satisfactory service to in-
ventors and trademark owners located in every
state in the Union.

Strict Secrecy Preserved
Write Me in Confidence

Al communications, sketches, drawings, ete., are
Leid in sfrictest confidence in strong, steel, fire-
proof files. which are accessible only to authorized
membiers of v staff.  Feel free to write me fully
and fraukly, Tt is probable that I ean help vou,
Hirhest references,  1lut FIRST—clip the coupon
and get my free book. Do TITAT right now.

No Charge for Information
on How to Proceed

The bLooktet shnwn here contains valuahte Inforinatlon re-
TatIng to patent nrocedure that every Inventor should have
And with {1 1 w1l al<0 send you my ““Reenrd of Inven
tion™ forn. o which you can sketeh vaur ddea amd
estahlish 1tz date hefore 5 wltnpss. Surh eyldence thay
{ater prove lusble to ¥oi Simnbly mail the eounon and
1 will send vou the hanklet and the “*Record of Inventlon'*
torm. toRether with detafled information on how te pro-
reed and the costs {nvolved. Iro thiz NOW.  No need to
lose a nieute’s time. ‘The caupen wlll hring yon com-
hleta informution entirely without eharye or obligation.

Clarence A. Q'Brien
Registered Patene Attorney
Mamber of Bar of Supreme Court of the United States;
Court of Appeals. District of Columbia: Supreme Court.
Distriet of Columbia: United States Court of Claims.
Practice confined exctusively to Patents. Trade-
marks, and Copyrights

20

Take the First Step Today

1f vou have a useful, practical, novel idea for any new article or for an improve-
ment on an old one. vou should eommunicate with a competent Registered
Patent Attorney AT ONCE. Every year thousands of applications for patents
are filed in the U. S. Patent Office. Frequently two or more ﬂpplica_tions are
made for the same or substantially the same idea (even though the inventors
may live in different sections of the country and he entirely unknown to one
another). In such a case. the burden of proof rests upon the last application
filed. Delays of even a few days in filing the application sometimes mean the
loss of a patent. So lose no time. Get in touch with e at once by mailing

CLARENCE A. O’'BRIEN
Registered Patent Attorney
350D Seeurity Savings and Comm'l Bank Bidg.,
Washington, D, C.
= or —
Suite 1106, Dent. K-6. Woolworth Bldg., New
York City

Farent wid your “Record of Invention™ form

Name  sgaabiebianibsmsmidma it MO e bakd B

Addreds syyaaccrrertd Tkt e ITIVE

{Important: Print or Write name clearly

]
|
|
|
|
|
i
1Ylease seind e Your free book. “ilow to Obtah I
|
|
i
|
|
and address oftice nearest you) l

|
|
|
|
|
|
|
l without any cost ‘or obligation on my Part,
|
I
}
1
|
.
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New Radio Devices

(Continued from page 470)

trical Instrument Co., of Newark, N. J.
is just this instrument combination.

By wmeans of toggle switches and binding
posts, there are made available the ranges
of 0-3-30-300-600 volts, and 0-10,000-100,
000 ohins.  As a voltineter, the scales are
1000-ohms-per-volt,  Faeh instrument is pro-
vided wille a pair of 30-inch eables terminat-
ing in long test prods. There is o meter
zero-scale adjuster; also, a zero-ohnm hattery
adjuster. A toggle switeh seleets either the
0-1- or 0-10-Ma. scale for testing the con-
tinuity of high- or low-resistance circuits.

Dimensions, 51,x3%x21; inches  deep;
weight, including self-contained battery, 2.3
1hs.

IFig. D
A combined woltmecer-ohmmeter of high qrali-
ty, intended especiaily for radie service work.

D.C.-A.C. Convertible

(Continued from page 479)

there are appended some gencral data on
the instrments used by the writer; and this
should serve as a puide:

Tuning condensers C1, €2, C3, Ct ave
00035-mf, U.S.f. units; the IRE. coils, Gen-
Win.,  Filiment choke Chl is a special 10-
henry induetance capable of passing 350 to
500 mils. A Fordmica choke was used in
the sel: but an equivalent anit may be made
by winding 850 turns of No. 26 enameled
S.C.C. wire on a nearly closed iron cove with
a eross-section of about one square inch and
a winding length of three inches, The re-
quirements for "I are ohvious.

Resistor R1 is a 1,000-ohm Clarostat com-
ponent. A 50,000-olin resistor is used for
12, Resistor R3 is 500 ohis: R4, 30 to 6O
ohms; R3, 3,000-ohm potentiometer; a6, 0.5-
meg.: RT, 10,000 ohins: R 20000 oluns:
RO, 20-watt 10,000-ohm Clarostat variable
power resistor.

The condensers have the following capaci-
ties: €5, .00l-mf.; €6, C7, Co, C10, C12, 2
mi.: C8, .25-inf.; C11, 4 mf.

The pilot lights, V11, V12, are the 5-volt
tvpe. The fuses, FI. 2, I3, I't, are of
1 2ounp. rating. The crystal  deteetor
[ ("Det.™) was a Carborundum fixed unit.
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New {deas in Television

(Cantivaed from poae 137)

second, and the hroadeast earrvier i~ modu-
Jated mn both sides, as enstamary, the band
will extend the full 30 ke, “The sharpuess
of television inages s determined In the
numbier of picture areas or lines: and, at
the fixed sending rate of 13 pictures per
secand, it s evident that the scanning speed
per unit elementary area inereases in pro-
portion to the fineness of of  the
picture.

Much has been written in regard to the
feasibility of sinmdtameonsly receiving hoth
nirsic s television onoa o single set: oand
the television technician is confronted hy
the prohlens why may not the bars e let
down a trifle to enable the vast fanily of
tadio fans, whose prinecipal equipment con-
sists of an andio receiver and a loud speiker,
to hook up a neon television lamyp and a
seanning dise, plug the tube into the speaker
Jack, and tune in their television along with
the audio broadeast

wrain

Sight and Sound Reception

Several schemes for satisfactorily aecom-
plishing  this  function live  been devised;
hut additional development i~ essential to
perfeet these two-pnrpose sets hetore sub-
mitting them to the erneial test of prac-
tieability,  The most proising oethod s
that of plurally woduliting the wave at the
sending station with the <inmntaneons <ol
amd television signals (that is, hands corve-
sponding ta the nonsie and the televised soh-
Jeet, i the studio) s and, at the receiving
set, demodulating the  donble-wave " trins-
mission annd diverting cach compoent into
its respeetive apparatus (the somned signals
going to the speaker sond the television sig-
tads to the neon Tanp).

Reparating these ~ignals, to avoid utual
interference, i~ accomplished by wsing one
or more hand-pass filters to keep the lower
frequeney sonnd-wive energy from the neon-
tube cirenit, and applyiog it after suitable
amplification to actuate only the
(as shown dingramnatically in Fig. 13). In
order to assure snecessful operation,  the
television sigmals youst Jie i s frequency-
himd  somewhat higher than that of  the
sond waves,  For, it we consider the fact
that the high-puss filter passes all frequen-
cies above, say 3 ke it is seen that we will
have glow-Linap flashes ocenrring guite often
in response to sound waves (of the higher
musical  frequencies which cmibraee a0 Jo-
ke hand) s so that musie will the
picture—and, conversely, television  signals
will encrgize the speaker element,

The faet that the hroadeast band may
reach o1 even exeeed 100 ke, does not pyean
that  every  successive  television  sgnal s
sent in the uniform interval of 1-300001th
seeond; for the subject being televised s
nade npoof all kinds of areas varving in
sizey shade qmd eolor, and net in predeter-
mined mathematical order or seguence, 3\
relatively sizeable area will give rise to xt
corvespondingly long sjgnad (persisting, say,
172000-second) : a signal of soch duration,
being well within the audio range, canses
a click in the speaker and mars audio pro-
granu reception. Tt is reasonable to ieanme
that the shortest signiuls—those
passing abruptly from a white to a hlack

speaker

streak

catsed by

purtion  of the scanned subject—are less
than one-titth munerans
greater durations so that wany of the im-
age signals necessarily fall within the range
of audio repraduction. The prablem re-
solves itselt into exchuding the longer tele-
vision siguals from the speaker.

HE] H b

Shortening the Image Signals

The writer's which iy hetter
understomd by referring to Figo A, is to
speed np the seanning rade, and also o
hreak up the dield swept by the scanning
beani: this producing a Livge munber of
artificial ehanges and contrasts in the shaded
Fach sneh contrast fresh
signals and w rapid sinecession of contrasts
tends, heeause ot its high  frequeney, fo
create a series of irpmlses alternately posi-
tive and negative  whose algelnaice value,
in 1/710000-second, is insutlicient ta produce
i response in the speaker,

Fortv-cight-line pictures, nnless seanned
at a rate in exeess of B0 pictures per see-
omdy are not suited for temnwork with sadio,
Pictures of 2001 Jines (H0000 pictnre areas)
posses greater detail and are well saited
to dual transmission: for the that
the scanning rate varies as the square of
the nmnber of lines seanned, corvespond-
ingly accelerating the fregueney,

The ravs frown the Loap (Mg, \)
throngh the 200-hole spiral and, s the dise
iv mtated 13 times per seeond, the field of
i~ scinmed in lines at the

idea, I

HiY creates o

In

reiison

‘HI N8

view seeessive

signals of |

rate of 3000 lines per second. Conseyuently,

to attain our assimned  telesision wrivimaem
frequeney of 100 ke, caelr liue ot
breaks not farthier apart than one-thivd the
widlh froon side to side of the seanned
area. To insure this conditione the panel
behind the person being televised is divided
into a0 sevies of alternate dock and light
hands: ~o that, as the scanning heion rap-
idly travels across the ticld of view, signals
of s mininnnn frequeney (determined by the
sparcing of the hands) are gencrated in the

Ly e

photacells at a rate higher than would he !

devived were the hackground of s unitorm
shade,

Sharp silhonettes, ar pictures showing the
head and shonlders of o single person, are
abtainable on o 18-Jine dise, .\ 200-lipe dise
will transmit o group of sixteen persons
who, it dressed  in different-colored  or
striped  elothing, will  (on aceonnt of the
more checker-hoard effect of the
enseinhle) produce twenty to thirty hreaks

o1 Jess

in continuity as each  transverse line s
seanneds and  this, withoent  providing  the

anxilinry striped panel. So that the mini-
nini—three hreaks—(assimmed above) is at
least guadipled: giving a good assurance
that the bongest television signal will he too
short to afteet the speaker, by a margin of
sifety which appears sufficient. That is to
although o wininmun television  fre-
quency of 10 ke is all we theoretically need,
a minimm frequency far in excess of that
needed is assured by breaking up the field
info a series of segnents,

This article hax dealt only with a con-
sideration of the shortest  practical tele-
vision signals which will net produce ifrvrele-
vant sounds in the audio reproducer. The

NIV
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xllore
Pleasure
From

Your
Radio
Receiver

ee

At last you can retire and
relax or read while listening
to your radic without the in-
convenience of getting up to
shut it off or worry of falling
asleep and having it turned
on all night, Just set the—

X-L SENTINEL

for the time you wish the receiver to run and
—presto—off goes— the music and the light—
for thoughtful designing has provided a socket
in the Sentinel for your reading lamp as well
as one for the receiver.

Used also on window displays and signs,
hall lights, night lights, et¢, Fully guaranteed.

SEE DEALER—OR SEND DIRECT
LIST PRICE $6.75

X-L Radio Laboratories

1224 Belmont Avenue Chicago

Service men and sethuilders—Weite for
attfuctive agency propesition,

ELECTRIFY YOUR '
RADIO FOR ONL Iﬁﬂi

‘Why discard your present good set when you
can electrif g
€xpense of

t for only $6 86, and banish the annoyance and

uying new ' B* batteries?
Over 150.000 Townsend
“B* Power Unitsin Use

Hookeed np In a few minute
salne Lobts—an- ehanges. W

AC (amy deler or f1C. Yo e
anazed at the fmprovement Dy te-
eeptlo Nemd name and  adinees

today for fnll detalls, ploof and 'iee
Trial Ofter

TOWNSEND LABORATORIES
423 W. Superior Street Chicago, 11knois

Up-tn-the-minule offerings

ut lwest wlioleale priees,

Incdi s newest Tone  Con-
trol serern i) Supcihetere-
tne, It :raph rom-

binaibm nave reeelvers,
aitomaob} radios, pablic ade
dress.  At(rartlve walnut con-
soles and latest aceesorles, parts
&nd kits. Don't buy unti] yom
se0_qur big catalog,

Western Radio Mf-;.['y..
CF

128 W. Lake St

ALUMINUM BOX SHIELDS
Beautilul silver dip finish, 57 x 97 3
67, §1.897 10” x 6" x 77, $3.25. We
make any slze to order,

57 x §” x 5" knockdown eoil shield
(like pieture on lefty, $1.00.

.25 Sprague Midget Cond., 59e; 7-Plate
Midget Cond.. 50¢: 4 and 5-prong plug-
in eoil farms grooved for Wire. 45c: 1
Meg, Variable resis. and wafer adapters
for tone control; Drum dial drive cable
by foot or mite, Pleate Include sufficient
postage for shipment.

BLAN, The Radio Man. Tne,
89S Cortlandt St.,, New York, N. Y.

ATENTS Write for Free Guide Book,
“HOW TO OBTAIN A
. PATENT' and Record of
Invention Blank. Send model or sketch and descrip-
tion of your inveuntion for our Free Opinion whether it
comes within Patent Office Rnles. RADIO and ELEC-
TRICAL Caseaa Specinltv.  Prompt, Efficient Sercvice,
PAYMENT OF FEES IN INSTALLMENTS
VICTOR J. EVANS & CO,, 923 - 9th, Washington, D. C.
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A
Special
Courtesy

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manutacturers
Dealers

In order to make it possible for all Radio
Technicians to read RADIO-CRAFT
regularly, each month, we have put
into effect a special subscription price.
The regular price of RADIO-CRAFT is
$2.50 a year (12 issues). The newsstand
rate is 25 cents a copy.

Any radio professional, sending in a
subscription on his letterhead, showing
that he is engaged in some capacity in
radio work will receive as a special
courtesy

EIGHT ISSUES OF

Radio (raft

SERVICE MAN - DEALER - RADIOTRICIAN

FOR ONE DOLLAR

Just pin a dollar bill to the coupon
below and forward it with your letter-
head or business card.

RADIQO-CRAFT,
RC-2, 98 Park Place,
New York, N. Y.

Enclosed find $1.00 for which please enter
my subscription to RADIO.CRAFT for eight
months.

INAME it ieetee et e s bnesnne seseber san e s be s ebeereabesebesssnsnnsne
Address

City...

RADIO-CRAFT

failure of the higher frequencies to affect
the speaker is «dne to the sluggishness of
the velatively heavy parts of the speaker,
as well as to the impedance of the speaker
cirenit: so that a filter need not e placed
in the latter. It s known that the
ordinary person’s awlitory nerves are ire
capable of responding to any sounds pro-
duced at a frequency inexcess of 10,000
eveles.

alsa

Hints to Manufacturers
(Continned from page +71)

the aption of hoth speeds, so that, hy tnrn-
ing a switeh, the set owner could play either
present-day standard coninercial dises or his
own recordings,

I believe that the standavd phonograph
records of the near future will e the 16-
inch dises: sueh as are now distribated hy
the phonograph companies to radio stations
and theatres. It is surprising that these
have not been wade available to the musical
puhlic,

Mintox Berxsrtex,
130 Neheerer cAve, Newark, N, ).

AUTOMATIC VOLUME—MANUAL
TONE CONTROL
I'THL the advent of individual tone

\‘» control for general use, whal reason
is there far not adding othve refinements
to the unit sales of radio dealers and Serv-
viee Men?

Autonatic volue control in a universal
unit wonledl be very popular with the radio
st owners, ad increase the sales of scts
not incorporating  snch o it originally,
Perlaps @ unit  combination  of  personal
tone control and automatic vohmme control
in o single housing conld be produced.

Sraxtey Lo Hovarn,
Route 7, Spokane, Washington,

Filament Resistors

(Continued from page +71)

and “F—"; the remainder of the 20,47 ohmns
required for filment ballast may he distrib-
uted anyvwhere in the cireuit.

The actual resistance value aeeded, of
course, devinte permissilly from the exact
figures given here. For instanee, in many
standard cirenits, the "22 tube was ballasted
hy a B5-ohm resistor in the negative lead
tapped at 10 ohims: with a further rheostat
to cqualize the S-valt tubes as well to a
hattery supply.

RADIO'S ROUGH ON ROBBERS

1 police stations, which short-wave lis-

teners hear from time to time, are not
merely sources of entertainment, v few
mornings age a burglar in Buffale, N. Y,
while Dbusy  before a safe, found himself
confronted by a flving squad of police, whose
car had bheen directed to the spot by the
radio at headquarters.  Similarly, a report
of a robhery and munrder in Michigan was
relaved by the state police corps throngh
their transmitter at Fast Lansing; and at

onee eleven radio-cquipped cars were con- |

verged on the route of the fugitives. Within
another two hours, they were captured.
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Advertisements in this section are inserted
at the cnst o aen ceats per word  far
each insertion—name, initial and address
each ecount as one word. Cash should
accompany all classified advertisements
unless placed by a recognized advertising

‘ CLASSIFIED ADVERTISEMENTS

agency.  No less  than teu words are
11 accepted.  Advertising for the March 1931
|1 issue should be received not later than
| January 7th.
DETECTIVES
DETECTIVES Earn Big Moncy. Excellent oppor-
tunity. Experience unnecessary, P'articulars

Free. Write, George Wagncer, 21998 Broadway,

FORMULAS

MAKE AND SELL your own products. We will
furnish sou any fornmlas, Write Tur our litera-
twe.  Chemical lTostitute. 19R Park Place, New
York, N. Y.

HELP WANTED

mineces-
. Arculus, M,

STEAMSIIE 1% lSITIi).\'.\‘—-lixm-ricncu.
sary. See the world,  List free,
Vernon, No Y,

INVENTIONS

INVENTIONS COMMERCIALIZED, PPatented or

tnpatentel. Write Adam Fisher Mfg, Co., 599
Enright, St. Louis, Missouri.
PERSONAL

LADIES and sentlemen, North America’s leading
fetter circle invites you make new pen friemls
cveryuliere; Ml information without obligation.
The Circle, Middletown, Indiana.

RADIO

SERVICE MEN, ATTENTION — Speakers re-
wound. magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser blocks repaired, resistors duplicated.
Guaranteed. Clark Brothers Radio Co., Albia,

Iowa.
"WORLD? RECEIVER, $1.25
gain Catalag, e,

: Hlustrated Bar-
Neil Tasker, Shamokin, Penna,

SERVICE EQUIPMENT — Use latest service
methwds,  Build 4 Radio Frequeney  Oscillator,
Medulated Radio Frequeney Oscillator, Audio Fre-
quency Oscillator, Grd Dip Meler and a receiver
with one stage Audio in one unit, Use only parts

necessary ta huild the modulated oscillator.  Cir-
cuit diagram $100.  Built in copper case less
tubes  and  hatteries  $25.00.  Midwest  Amateur

Radio Service, Ottuma, i

SONG POEM WRITERS

S('l.\'(; POEM  WRITERS—"Real™ proposition.
Hilbeler, DI3IN, 2164 Keystone, Chicago.

wnrs STOP TOBACCO?.

Banish the eraving for tobacco as
thousandshave, Make yourself fres
and hnpgy with Tobacco Redeemer,
Not asubstitute, not habit forming.
Write for free bookiet telling of in-
Juriouseffect of tobacceoand depend-
able, easy way to relieve

the craving many men have, FREE
BOOK

Newe!l Pharmacal Co.
Dept. 928 Clayton, Mo.

your
with eorrectly
100,000 patterns.
alt hand tallored to Your measure:
adymade<.** Our mateh sent FREE for
your 0. K. hefore pantz are made, Fit guar-
anteeld.  Send piete of cloth or vest today.
SUPERIOR MATCH PANTS COMPANY
115 So. Dearborn Street, Dept. 383, Chitage

vest
atehed pants.
H Faery

no rea

‘Outdoor Jobs

Get Forest Ranger. Park Ranger or Game Protector job:
$110-8200 montli; vacatlen; steady jobs: patrol forests and
parks; protert game.  Quallly fow.  Write for full detalls.
DELMAR INSTITUTE

Dept. B-39 DENVER. COLO,
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A Push-Pull Short-Wave Set

(Continued from puge 476)

- GRID WINDING

~PLATE WINDING

T0 PLATE VOI.TAGEI

v puates |

L F1G. 5

Conncctions of the plug+n ceil, as wound by
Mr. Cebik on a UY tube base.

is connected across this instrument, to pre-
vent noise during  its  adjustment, This
method does not affeet the tuning,
Resistance coupling, it will be seen, is
cmiployed in the single audio stage; as usual

(BOTTOM )

F1G6.7

F1G6.6

Left, a plan vicw of the set; right, @ panel

the arrangement,  The heavy lines

indicate two small sub-pancls.

vicw of

The **Da-Lite-R”’ Receiver

(Coutinued from page +78)

knoh on the panel which permits the intro-
duction of a very small amount of adjust-
able feedback at this point, The R.IY. trans-
formers are so designed that this feedbaek
(which is effective in this circoit only) is
evenly distributed over the entire broadeast
band, and necd be readjusted only for the
weakest signals,  The sercen-grid of the de-
tector tube is at the same potential as those
of the IR.I°. awplifier tubes and, like them,
connected to the arm of a potentiometer.
The latter thus gives exact regulation of the
amplification and  regeneration  simultane-
onsly and serves as a volume control, oper-
ating the set.

The ountput of this receiver can be fed
into any awdio amplificr which has an input
impedance in excess of 100,000 ohws, and
will supply 750 microamperes plate eurrent
to the detector tube at the potential of 125
to 150 volts at the plaie of the tuhe,

It is particularly recommended that a
special low-gain impedance-matching stage
of andio amplification be used in connection
with the tuner. The ontput of this audio
amplifier may be of any type desired; such

witl detector tubes of high impedance. A
second stage of audio may be added  foy
lond-speaker  reproduction,  This receiver
was designed, prinarily, for code reception,|
but it works better than any other which
the writer has tried on these short waves,)
The signals from locals—and, at times, from|
distant stations—are too lond to hear on the
phones after the first aundio stage.

It will be founc that the sereen-grid volt-
age is very criticaly and that the reeciver
will not oseillate until the proper adjust-
ment has been made. Onee this has been
done, the setting should be left alone; as
it will remain at the proper value, regard-
less of the frequency of the signal,

The parts required are; besides to those
previously mentioned: C—00007-mf, fixed
(mica) condensers; C4—05-10f.3 C5—1 mf.g
Co—n06-mf.; BRI, R&—1 megolnn; R3-—0.25-
megy RIFC—8.-ML choke, No, 227,

In addition, a filament transforimer with
a 2lh-volt secondary is required, and a suit-|
able “B” unit for clectric operation from
the 1I0-volt lines, ‘

The front panel is of aluminun, and thel
whole receiver fits into an aluminum eabi-
nety from which CI, and R2 as well, must
necessarily be well insulated.

LIVE AND LEARN i
CCORDING to a statement issued byl
the American Federal Radio Conunis-

sion, 788 per cent, of that country's listen-
ing public use portable wircless sets while
on holiday.

—Wireless Weekly (Sydney, Australia).

This may be true some day, when the use
of automotive radio becomes general; but
the “portable™ set has never been as popu-
lar in this eountry as in Great Britain and
on the continent of Europe,

as push-pull '#5's or, as the writer has ar-
ranged it, push-pull ’50's.

Design Data

The R.F. inductances are wound on forms
1Y, inches in diametery the primaries heing
alongside the secondaries, but spaced there-
from 1%, inch. The prinary or antenna
winding of L. consists of 30 turns of wire,
which may be of any convenient size; for
instance, No, 24 D.C.C.

The two sccondary windings of I, consist
of 120 turns; as do the sceondaries of L12,
LI3, and L1+, The primary windings of
1.2, 113 and L1t consist each of 40 turns
of wirc. The shield cans have a diameter of
250 inches. Note that the can shielding the
antenna eoil is open at the end where the
antenna coupling coil is placed.

Parts Required
Instead of following the usual program of
scheduling an ironclad “list of parts” the
writer is going to supply in a different man-
ner datn on the instruments that comprise
the standard kit of parts for the “Da-Lite-
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ZJEALERS AND
~ JSERVICEMEN ~

e

o

0

[federafed Parchaser

22-A HUDSON STREET
NEW YORK. N. Y.

DAYLIGHT DISTANCE

Have you ever heard stations 500 1o 1000 miles away
in bread «daylight? Can you bring In disiam stations
only one channel separated from the most powerful
Jocal?  The new Moore DA-LITE-R does 1hese (hings
with ease and has unequalled tone yualltyy. I[fundreds

T MOORE
“DA-LITE-R”

voluntarily testify that It is better than any other
sel regardless of cost. It is easter ro hulld. too. Send
for complete Information.  Full
specifications, $1.50 posipaid,

MOORE RADIO COMPANY
72 Cortlandt St. New York City

8lze bilueprints and

~ - -
Short-Wave Receiver
Build a Meal Net for $10; operates Speaker; Musle
IMrecl from enormois distances,  Get 7 slieets of In-
strnetions: Parts List, Clreults, All-Electric or Battery
Operatlon, Dlmenslons, Layont, Assembly Irimts, Col]
Daig, Operation, How to Hulld 1t Gradually; Also how
to hulkl an Adapter; More dope than $5 worth of
;l;alg;uzines. Complete, 65 Cents {(Nee Speclsl Offer
eluw),

Build Latest Transmitter for $8; Instructions (8
sheets) gives data as for above zet; also Aerial sizes,
Rectiflers. Fllters: A.CC. or Ratterles; Stamt Nending
with Reeefving Tuhe; Add Blg tube later; Practlesl
Construetlonal dope. Ham Llcense I‘:ll{l alter Bullding
It Coinplete, 60 Cents. Dollar BLI hrings both sets

ol Instructlons,
DELFT RADIO
524 Fairbanks Ave. Oakland, California

Sty RADIO i

CANA DA

CANADA’S PIONEER COLLEGE, endorsed
by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free scholarships
and trip to Toronto (all expenses paid).
Write for booklet to Principal.

RADIO COLLEGE OF CANADA

310 Yonge Strest = « = Toronto
SOMETHING DIFFERENT

MysteryCigar Lighter
MAKE
vrro 925 A DAY
Showing this Sclentific Marvel to Men,
New Principle of Tenitlon. What Makes
It Iight! No Filnt or Fricilon. Al
Quaranteed. Sample wihth Sales [Plan, 25e,
8ample Gold, Silver or Chromlum Plated,
§1.00, Azsents. Write for Pmpns‘ljuon.

W METHOD MFG. .
Desk SF-2, New Methed Bldg., Bradford, Pa.
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Hotel Directory of the Radio Trade

The hotels on this and the opposite

& @ page are patronized by the Radio @ @
Trade. Make them your headquarters.

NEW

ENMORE [lALL

145 EAST 23 ST. NewYork (ity

GYMNASIUM
SWIMMING POOL
" f l? SOCIAL ACTIVITIES
4

SPACIOUS LOUNGES

SINGLE §
ROOMS '/

with BATH?29°

SPECIAL
WEEKLY RATES

SINGLE 782° UP .
DOUBLE P 16°° UP %ﬁéﬂl{ Ofgﬁt:

CLUB HOTEL
. -MOR.
GEC,TRERELcN for Men & Women

wdﬁﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁﬁﬁﬂ'—' e e . e e e s
Chicago’s Newest Hotels

St. Clair

Hotel

Ohio and St. Clair Streets

Telephone: Superior 4660
Beautiful Dining Room - Coffee Shop -
Service Ultra Mode

Ll Lt

The St. Clair
500 Rooms—$2.50 up

Hotel
Eastgate

Ontario Street, one block
H 1 F a
East of Michigan ' Jee, Sarage
Excellent cuisine, and service
perfect to the smallest detail

s .0 I The East, arr
Just a Step from the Loop . me_‘.ez £ o

NO INCREASE
IN RATES

Y ) ) ) ) ) e ) e e
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R” receiver. Since the constants of the units
are given the constructor who does not wish
to ohtain the regniar kit may use any make
of apparatus for which he has a prcferenﬂ

Condensers €8, (9, C10, CI1 are banks
of 0.1-mf. capacities.  The tuning condens-
ers Cl, (2, (3, C4, 5, used were “USL"
LO0042-mf. units.  Condenser C6 has a ca-
pacity of 000025-nt.: C7, 0000153 Cl12, C13,
Cl4, 002-mf.; C15, 00025-mf.  Polymet con-
densers were uscd.

The radio-frequeney chokes L1, 1.2, 1.7,
1.8, 1.9, 1.10, 1.11 are the standard 85-mb.,
chokes  which usually are seramble-wonnd
with abont 750 turns of wire on a small core.
Chokes 1.3, L4, 1.5, L6 are specially designed,
with 1,000 turns of smnll-sized wire (about
No. 36 D.CLY), and are rated at 150 mh.

Resistors 11, B2, 1’3 ave $00 ohins; R,
1500 to 25,000 ohms; KR35, 50,000-ohin Cen-
tralab potentiometer. Except for the Tast
unit, Aerovox resistors were used.

RESISTOR MARKINGS
1) resistors nsed in all recent Crosley
and Amrad receivers are marked with a
color code which indicates their resistanee
value.  An  explanation of this code may
help Service Men to trace circuits and order
replacements.

Each resistor ha. a certain hody color,
ecolored end, and @ colored dot on the body,
The bhody eolor stands for the first digit of
the rated resistor value, the end color stands
for the second digit. and the dot cotor vep-
resents the nmber of ciphers following these
two digits, all as given in the following
table:

Black ... .0 Green e
Browrmr .1 Blue ...

Red ... o Viotet ..

Orange . .3 Gray

Yellow s 4 White

For exanple, a resistor with orange hody
cotor, green end color, and a red dot bas a
resistance of 3500 olnns,

A GOLDEN RECTIFIER

Professor Pelabon, the French investigator
of metallic contaet  detection and  similar
phenomena, has also communicated to the
Freneh Academy  of Seienees observations
on the one-way conductivity of euprie ox-
idde, ns utilized in dry electrolytic reetifiers.
The necessary system involves *a conduelor,
a semi-condnetor, and an insulator”™  To
obtain the second, enprie oxide (CuQ)) was
obtained in a chemically pure form, and
conpressed into dises; which were given a
heat treatment, at o certain temperatire,
for a certain tine: then cooled. This resulted
in increasing  greatly the  conduelivity  of
the oxide.  Over these dises, a little finely-
divided gold, suspended in collodion or shel-
lae, was hrushed to form a filin of very thin
semi-insulating material.

With these dises eomnpressed hetween metal
sheets, a unit was formed which might be
regarded either as a polarized eondenser,
or as a rectifier.  [ts onc-way condnetivity
is very eflicient: as shown by neasurements
of the current passed in cither direction,
The pressure and the temperature applied
to the cupric oxide, and the time of heating
appear to be gnite important in obtaining
the best results as well as the percentuge
of gold in the applied sohition—although an-
other metal anight be substituted, presum-
ably, if it resisted oszidization as well,
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Dual Crystal Set

(Continued from page 185)

in which crystal rectification is used with-
out I amplification requires a good sized
antenna to provide ample pickup.

Low-loss principles are of vital impor-

HOTEL DIRECTORY OF

THE RADIO TRADE

tance in constructing a really good erystal
circuit and cannot e stressed too highly,
In his experinental work the writer used

grounded-rotor  condensers, large wire in
the coils and good tubing.  Experiments in
the future, however, will probahly he cen-
tered around the shorter waves; in which
case hare cnamelled wire low-loss coils will
be used,

In the original experiments, an old “Fresh-
man” crystal detector was used and gave
very good results with small need for ad-
Jnstment. Any pood make of erystal will
do though, of course, the “*Carborundum”
cartridges with battery and potentioneter
provide the greatest stability,  The cart- |

——— eSO P P NP S S S S S S S S S SO S S S S S

"HOTEL CUMBE

ridges alone are very satisfactory on ac-
count of their permanence of adjustment,
and will require but little space. For DX
work, where the utimost in sensitivity is de-
sired the stabilizer had better be unsed,

The circuit employs two phone condensers
pf equal size. They may he of 001- to 002-
mf. capacity; and are placed, not across the |
phone terminals, but across cach of the two
erystal output circuits,

The audio-choke originally  used  was
home-made and consisted of a wooden hob-

P S SN S S S U e S S S S SR S S ey

Close to Everywhere—but Removed

DAILY RATES: Room and Bath, $2 and $3 per day

Under the Personal Management of Joseph Goulet

34th Street and Broadway
New York City
3 Minutes to Times Square

from the Noise and Clamor

A modern fireproof hotel with
every muodern hotel convernience.
Within walking distance of the-
atres, shops and business sections.

Special Weekly Rates

formerly of Hotel Woodstock, New York City
FREE CATALOG FROM ANY RAILROAD DEPOT

RLAND

bin containing a wire core 3-inch in diam-
eter. The hobbin was made in two seetions,
cach of which was wound full of No, 28
D.C.C, wire in even lavers, each section
being one inch long and 114-inch diameter.
A tap wuas taken hetween seetions or the
connection to the switeh-urin; while the ter-
minals were intentionally left long enough
for connection to the two cervstal detectors
and the phone terminals,

Unique Superhet
(Contivued from poge 180)

turns of No. 28 cnmnelled, with the lower
tead, near the slot, soldered to the “1°1”
prong and the upper lead to “G The
windings should all be in the same direction,
When conneeting the socket into circuit, the
“P?oterminal goes to the antennag 2 |
to the shield and ground; “C to the oscil-
lator grid coil; “I1” to the potentiometer
stider; and “C” to the grid,

High Intermediate Frequency

The oscillator employs a tuned-plate cir-
cnit instead of the usual tuned-grid,  The
grid coil L5 is untuned, and connected in
series with the coupling coil 1.1 which feeds
the energy to the first detector,

1.5 is wound in the slot with 35 turns of
No. 28 enamelled; the start going to the G
prong and the finish to “F2" The plate coil
1.4 consists of 76 turns of the same wire; the
lower lead being soldered to “I°1” and the
upper lead to “1%"

With such a lLigh intermediate frequeney
(approximately 300 kiloeyeles) the overall
selectivity of the super would sufter
greatly if the usual form of tuned imped-
ence were used to couple the different
stages; therefore comparatively low-ratio

hnadiie ol oAl ol odiie ol adine mlne iR SR _GEM LI i g gl ain e

.

A

EAST SIXTH AT ST.CLAIR AVE.

CLEVELAND

AOTEL

UDITORIUM

Opposite Cleveland’s
$15000.000
Public Auditorium

JOOCLEAN MODERN ROOMS
2 Each with bath

NO PARKING
WORRIES
HERE
2 cARAGES
AT THE WOTEL

WHEYRON

3 BT k| Manager

WWW.americanradiohistorv.com
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Over the Mountains

Think ofitt FIVE HUNDREL FIFTY- N
rough mountainous country buening only ELEV
OF GASULINE, lmagine more than HFTY MILI-S TOUTHE
GALLON. That is what the WIHIRLWIND CARBURETING
DEVICE does for D. R. Gillert, enough of 2 saving on just
oaetrip to more than pay the cost of the Whirlwind.

TREWHIRLWIND SAVES MOTORISTS
Mittions OF Dowars YEARLY

Whirlwind users. reponting the results of their tests, are amazed at
the resulls they are yening. Leiters keep streaming into (he oﬂ‘ice
telling of nuieagrs all the way from 22 to 59 miles on a gallog, re
sulting in a saving of irum 25% to 5% in gas bills alone,

Mark A. Fstes writes, I was making 17 miles to the gallon on my
Pontiac Coupe. Tolay, with the W hirlwind, I am making 35 5-10

iles to the galion.™
*'33-6-10 nriles with the Whislwind, or a gain

. P, Gocrzen writes:
cf 21 wiles 1 the yallon, )

L Tulpi ™1he Whirlwind increased the mlleaze on our Forl
lmck from 12 to 26 piles 1o gallon amd 2<% in speed.’
Cag owners all over the world are saving money every day with
the Whirlwinl, besides having beneroperating motors. Think what
this means on youtr own car. Figure up your savings—enough fora
ralio—a bank account==aliled pleasures. Why let the (6l Come
panics profit by yout waste? Find out about this amazing lile
devite that will pay fotinelf every few weeks.

FITS ALL CARS

Tn just a few minutes the Whirlwind can be installed nn any make
of rar, tr k oF (i 10g. JU's actually less work than changing vour
«il, of putting water in voufr b.mcry. No drilling, tapping ofr
. ]ungcs of any kimnd ne essary. 1tis ynaranteed 1o work perlectly
an_any make of car, tru k or tractor, lare or small, new mudel of
wld model. The wore you drive 1he ore You will save.

SALESMEN AND DISTRIBUTORS WANTED TO

MAKE UP TO $100.00 A WEEK AND MORE
Whikwind teen are mwaking big profite sapnlying this fast
~elllug device thul car owners cannol affard (o be withaut.
Spumd territory te still open. Free sample affer o workers
ull pawrtliudins sent on teqnesl. Just check the coupon.
GUARANTEE

No matter what k¥l of & car you heve--no matter how big a gas eater
1t in--The “'hiflwimd wul save you money. We ahrolutely wuarantea
thet the Whirlwind will more than save ita coat in garatine alone within
thll‘ty deye, or the trial will cost you nothing. We invits * w tu test it

4 our rizk an.l expense, Yuou are to be the nule judge

ll BEEEE rREE TRIAL COUPONRE B BB ESD
Whirlwind Mfg. Co., 999.448.A Third St., Milwaukes, Wis.
Gentlenien: You may send we ful partletilars of your
Whirlwlnd Carburellng devbee andd 1011 e how 1 can get

vhe Tree. This does not obligate me i any way whatever.
NAME ...
ADDRESS ... B T R LR EEPRY T PR Y
CITY caoeese serassessaseissasesanns
COUNTY i aseaiaas o STATE..,....iavans

L] Cheek here if vou are interested in full or part time
salesman position.

SERWCE MEN AND DEALERS

Get These Bargain Specials

Caml, Dlecks for A K, No. 37 con-
aining 3 - 30 lenry  chokes aindd
coml. hlaeks, $3.35; Yaxley DAHK-alon
Volilie Control, 33 : Centralab Twin
Val, Control,  10.000-230.000  abais,
He: Centralab  Valo Contrel  SHK
ohms. 33c: Dy-Tass Coml, 5 mfd.,
28 asx Coud,, 1, mfd, 35e;
Filter Coml. 1 mfd 40 1, Work-
ing Volts, 32¢; Filter cond., 2. mfid,
450 Tre, Warking Volts, 45e; Ma-
Jestic B Replacement Block, $2.65;
l.|\.u|l ALC, Toggle Switeh for |
tery sl elecirie sets, approv
w lllll' they last, 19e, lats of ten, $150;
T-Stramd Copper . il Wire, 13e,
lois of S0, £3.05: Heavy Copper
L Wire, 28c; Solid R Copper
l-in Wire, 00 ft., $1.50; Fixed
rtail Resistors, sisst. ohns, 98¢ per
duz.; Gr. Clamp. Livge, 3¢ cach?
Wimlow  T.ddds, $rae each: lLarge
Glass Tnsul. 8%e, lots of TN, $2.55;
Lightuning Areesters, dtbe, lotx of 20
§1.45; Tudoor ribhon acrial, 30e, lots
of l'_' $3.25.
Send 20% with order, balance C.0.D.
Deduet 2%, for full remittance,

LEIMAN RADIO CO.
58R Warren St., New York, N. Y.

ss 000 WILL BE PAlD 1'0
ANYONE
PROVES THAT THIS IS
not fhe actual nhoto of |»)selr
showitg my superh  physique |
and how the Ries System has
fnervased iy own heikht to~
61 3 a4 Iim-ln»s Tinmdreds !
of ‘Tedimonials. Cllents  up
to 15 rears ohi gain from 1 m rst in 1907

6 Inches In @ lew weeks!! Flrst To-day

No Appllanees—No Drugs—No Dieting. ROSS
SYSTEM NEVER FAILS. Fee Ten Dollars Com-
nlele lomlmlm: Tealmony amd arjenlars &
1~ ﬂ-mnu. *Atlesy time for telorn malls across
LCOLM ROSS, Height Specialist,
0. Box I5).

1he '\llnnll G.
Scarborough, Englnnd. (P.

RADIO-CRAFT

transformers were decided npon. The sce-
ondaries hanve the number of turns
and size of wire as 1he grid impedance 1.3
in the tirst detector cirenit,

The first transformer has a slot-wound
primiry of 180 furns of Noo 36 enamelled
wire, tapped in the exact center, The start
is soldered to the “C™ prong, the center
tap to “F1” and the finish to P70 The
coil socket is connected into cirenit with “G*
to the grids: »I2” to the negative side ot the
filament ; *C™ to the side of the neutralizing
condenser, “FI1? ta the B positive and =™
to the plate.

The primary of the second transtormer
has 90 turns of No. 36 ennnelled: the start
of the winding going to the "Fi™ prong
and the finish to the “1™ prong. The socket
is connected in the smue manner as the first
exceept that the “C” terminal is deft open.

The last or eutput transformer is exactly
like the sccond, escept that an additional
winding is ﬂnplm'ul s o tickler. ‘This con-
sists of 30 turns of Noo 30 enamelled, wonnd
on a 1-inch t-urdlumrd tube 1o-ineh limg,
ind placed inside the form near the botton,
The lower lead goes to the “C7 eamtact pin
and the other to »F2.° llu' U terminal
on the socket is comnected to the detector
plate thromgh an o00l-mf. fixed  eondenser
C7, and “1I727 to the hiasing resistor in the
1" lead.

s

Condenser Mountings

As the of the .00033-mf, tnuning
condensers (C) are not at gromud potential,
they  cannot mounted  directly on the
shield. They shonld first be fastened to
wsinell bakelite or hard-rubher strips. 2
inches square.  The strips may then he at-
tached, about V.-ineh from the shield, Dy
s of fonr machine serews, The con-
denser shafts will not be long enoughy sn
flexible couplings and 11 .-inch bengths of
U-inelt romnd hakelite rod ave nevded o
extend them hevond the front panel.  1lalf-
ineh holes are drilled in the shield and metal
panel where the shafts pass throvglh.

The padio-frequency choke in the
Lator “13-1" lead shonld have an indncetance
of 60 to 85 millilhenvies, It may be pur-
chased, or constructed by the hoilder. A
cfticient choke can be made by wind-
ing 280 turns of Noo 36 enamelled wire in 8
slots (35 tnrns per slot) ent inoa 2-inch
length of womden dowel # -ineh in dimneter,
The slots may be rveadily ot with a hack-
This choke will be effective throughont
the entive broadeast band.

The seeond detector RUFL choke may well
consist of 800 turns of No, 36 enmnelled,
seramble-wound on a 35-inch cores L\ conm-
mon thread spool will do very nicely))  Hs
use keeps the RF. cirrents ont of the andio
amplitier, thereby preventing howling. Many
set-huilders, and  manufacturers well,
overlook  this  important  little  piece  of
apparatus,

Bypass condensers having a capacity of
0.5-mf, each, together with R.F. chokes,
similar to the one in the second deteetor,
may be placed in the screen-grid cirenits
if desired. The chokes are not absolutely
essential but, theovetically, their nee tends to
reduce  feed-backs  and  result in preater
cfiicieney.  However, it was found that they
cld be dispensed with without impadring
reception in the least.

The bypass condensers are necessairyy un-

rotors

be

nscil-

wery

KW,

s
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less the 43-vnlt tap on the “B” climinator is
shunted by at least one microfared. No
condenser is shown in the diagram across
the 133-voll taps as this bypass is vsually
provided in the climinator. 3 the elimi-
nator is not an integral part of the receiver,
or is placed over o foot or two fram the
all of the "B leads shonkd he
bypassed by 1-mf. condensers.

receiver,

Voltuges Required
Avoltage of 43 is sufticient for the plates
of the two detectors and the oscllator, 1f
nore than this is applied to the latter, a

“C™ bias will be neededs resulting in tan-
ing troubles, doe to the presence ot har-
nonies in the ontpmt.

The LI and N tubes are supplied with
a plate voltuge of 135 The grid hias for
the ALK, tobe and the second detector s
obtained from i 1500-ohm resistor R4, of
1.3 watts rating, in the =1 lead; this
is provided with two sliders; the one nearest
the =13—" bheing connected, usnally, to the
aridd retnrn of the second detector,

The andio amplitier is of the conventional
tape.  Any gond hrand of transformer may
be cniploved; but one of the new parallel
plate-feed units is to be recomended. 11
greater volmme s desived, the outpot may
he fed to an additional stage,

The filianents of the tubes are contralled
by neans of fixed resistors, connected in the
positive leads, This was done so that the
negative conld be gronnded to the
shicld.

Complete details in regard to the con-
strnetion will not e givens: for the builder
generally has Wing aronnd idle parts which
niay or may not be of the siame type cin-
ploved in this super. 1For this reason, onh
the valnes of the varvions anits have
designated, 1t is well, however, to nse parts
which are both wechanically and electrically
perfeet, ‘

A lavont of parts
The founcdation i~ a
houird,

side

is depicted in Fig 2
do-inch womden base-
1S inches long by 12 wide,  This siae
allows snflicient spance for the parts with-
ont  crowding, and Aits into a standard
Biai9-inch metal cabinet. Al of the wiring
is done with Na, 16 flesible hookup wire,
Where the leads pass throngh the ahuninum
shielding, holes arve drilled and fitted with
~-inch hard rubber electrie socket hushings,

A CSnom-ohm regencration comtrol (113)
and a 200-oly potentiometer B were chosen
hecinnse their shafts are insalated from the
sliders: permitting direct mounting on the
metal panel,

Operation
When the mounting and  wiring is com-
pleted, the tubes may he inserted and the
external connections made (it is assuned

that the wiring is correct).  The filaments
nay now be lighted and the LF. tuning
condensers (C5) set at very nearly masi-
o capacity, with the regeneration con-
trol adjnsted to mininunn resistance, Con-
neet a low-range millismmeter in the plate
cirenit of the ¥, tube and adjust the bias
until the meter shows 7 milliimps. Now
tune in a fairly strong signal and vary e
first-detector potentimieter (R) for great-
est volume,

The LF. stages may then be lined up.
The second detector’s tuning condenser (C5)

is left near maxinona, and that in the see-
ond LF. stage inereased slightly,  That in
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the first LF. stage is then set somewhat
lower than either of the others. This method
of “stappering”  the stages resulls in a
band-pass effect; having a tendeney to in-
crease the seleetivity withont cutting off the
sidebands or deercasing the sensitivity  to
any great extent. Although not exactly in
accordance with theory, it has proven very
cffective, not only in this receiver but in
ouers as well,

After the LE. amplifier has been adjusted,
the plate-grid capaeity of the first deteetor
tube should be neatrealized by varying the
condenser C+. To determine if oseillations
ave present, touch the grid terminal on the
socket with the finger. I a0 distinet thump
is heard the tube is oscillating, and a differ-
cat setting of CH s necessary. No thump
will be heard if the value of Ctois correet.

The negative bins requived on the  grid
of the second detector cannot he stated with
any degree of certainty.  Anyvthing hetween
zero and about 12 volts will work, A volt-
age of 2 to 4 will give the greatest sen-
sitivity; bty at this value, loud signals tend
to overload the tube, resulting in distortion.
From 6 to 10 volts is usually suflicient, and
it will only be necessary for the operator
to vary the slider until the quality is at its
best.

When a weak station is heing received,
regeneration in the sccond detector may be
inercased by varying the resistor R5. Too
much regeneration causes distortion; so it
is well not to go too far with this.

A short antenna, not over 50 fect fong,
shoadd be used with this super.  More than
this will increase the noise-signal ratio, mak-
ing reception unconifortable, to say the least.

RADIO-CRAFT

Only cight or ten feet will bring in many
stations on the lowd speaker with a mini-
murn of static and other extraneous noiscs.

List of Parts

Two .00035-mf. variable condensers, Cs

One 0005-mf, senid-variable condensers, Cl

Three 1-mf. by-pass condensers, 23

One 005-mit, tixed coudenser, €33

One 25-munt. nentealizing condenser, Chg

Three  0005-mf,  semi-variable  condensers,
Ch;

Four 0.I-mf. by-pass condensers, (63

One .001-mf. hy-pass condenser, C7;

One 200-olim patentiometer, R

Two 10-olun filament ballasts, R1;

Four t-oh filment ballasts, R2;

One 5-ohm filament ballast, 1R,

One 15300-olim Carter resistor, with two slid-
ers, I44;

One 50,000-ohan “Radiolim™ variable resistor,
R3;

Six Silver-Marshull type “130-P" plain coil
forins, and six UY sockets, for induct-
HNees

Six tubes, two 222 tyvpe. two 112A, one
200A, one 240, and six UUX sockets;

One S.M. ©225% or 235" audio transformer,
AT

Two aluminum stage shields, Tx6x6 inches,
S-51:

Two S-M small copper shiclds for LF,
stages, S52-53;

Two R.F. chokes, home-made;

Three tevminal strips  (see Fig. 2) with
hinding posts;

Two National “Type B3 dials;

One standard metal eabinet, 19x1:3x9 inches,
and one haschoard, 18x12;

Wire for inductances and hook-up, ete.

Radio Principrles in New Applications

(Continuwed from page 169)

The signais, from which the talented gen-
tlenian from East Pittshirgh takes his cues,
are given by means of light. ‘Ihe operator
who directs his motions is armed with a
eintrol tube containing a neon Lunp, which
is modutated at audio frequeney.  Throwing
the Tight from this on the proper photo-cell
operates the desired velay in the robot.

Within its figpure is a miniature talking-
movie cquipment: that is to sav, a 16-mm.
projectar, containing film with appropriate
speeches in sequenee on the sound track.
This is operated at the proper time, and
gives "Rastus a very copious vocabuiary in
a rich, baritone voice. A green Tight oper-
ates this sound apparatus, and a red light
the motor cquiprient. This  talented per-
former made his debut hefore the AL 1 F. 5.y
under the chaperonage of 1. W, Chubhb, re-
search director of the Westinghouse labora-
tories.

Lightning to Order

Under the same auspices, artifieial light-
ning was produced tor the electrieal ex-
perts. Animpartial - commentator—nuch
more one whe erawls under a feather hed
when a erash of thunder is heard—might
inquire why lightning is so desirable that
engineers shonld add to the quantity which
is already mwore than filling its quota of
static.

-The amewer is that artificial lightning is

desirable to test proteetive devices which
are to be exposed to the real stuff; and to
determine how to safepuard telephone, tele-
graph and power lines, cte,

In the illustration reproduced on page
Hifl, we have a portable lightning gener-
ator-——the ladder-like deviee on the truck—
sending a2 million-volt flash through a wire
which glows dazzlingly with the discharge.
(The wire, it is said, is of littHe use there-
after for practical purposes.)  Corona dis-
charges, line surges, ete., and other phenmn-
ena of wire lines under high voltage, and
natural atmospheric peaks are reprodireed
in this manner.  Now:wdavs, too, oscillo-
graphs can be used to record all the vacilla-
tions of a flash of lightning, showing its
path during a ten-millionth of a second. This
is done by the cathode-ray tube; for no
mechanisim can niove so fast.

A few vears ago, cleetrieal engincers went
into the mountuins and spent a  summer
trving to snare lightning.  As with other
fishermen, the biggest prizes undoubtedly got
away. Now we have the artificial appa-
ratus, which produces thunderbolts “just as
g™ if more expensive than the real ar-
ticle.  And the improved lightning arresters
are now more efficient to prevent the tie-
nps of publie utilities, whieh were once not
infrequent.  The new “porous-dise” type is
termed an “autovalve.”
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SERVICE MEN and DEALERS:
WE SPECIALIZE IN
REPLACEMENT PARTS
Send for Qur Latest Bargain Bulletin
BAL-RAD REPLACE-
MENT BLOCK
For Atwater Kent No. 37

This unlt contalns the proper
chokes and Ligh sellage con-

densers. Healble wire volored
leads il «| w the original
Fully 4
Each., .

BAL-RAD HY VOLTAGE SURGE-
PROOF CONDENSERS
For General Repair

and Power-Pack
Work

We guaranlee 1hese condenscis for 100 ner ceni. hee
reptacement.  Repalrmen  should carry  a few duzen

In stuck. Kach
Une Mfd, 60l Working Volts 30¢
Two Mrd, L] o . a0¢
Four Mrd, H00 " : 60¢e
One MId, 8uu " . 50¢
One-half Mtd, gt " R

PIGTAIL CARBON RESISTANCES

1000 ohm 25000 b seeon i $1.00

4700 ohm 2 megolun T3000 ol Per_duz,

GENERAL REPLACEMENT

TRANSFORMER £

Can he used as replacement In all sets J
uslng 224, 245, 280 and 227 tuhes. -

............. .. $2.75

THORDARSON POWER
TRANSFORMER

,\ " l-‘otl,' Kets gyslng 224, 227, 215 and 230
1 h
#ur“Prlee $2'75

Our Prics ...,

PEERLESS A.B.C. POWER
TRANSFORMER

For use wlth 215, 2R0. 224, 237 Alg

has a J-voll winding for 199 tubes or E, P
Amperite volinge control,

Our Price coovvenivvsnns,. .

VICTOR A.B.C. POWER
TRANSFORMER

Used In all Victer Sets, For use wllh
- W, T . 248,01 - 22T and 1 . W
t{llw.lmi‘nn lnlcnqua ll:wd for any Power
Amplifier ustng 2435 wibes.,

Our Price ....... o ceraiaan $2'75

GENUINE PHILCO POWER
TRANSFORMER

:';}Ing 4-228, 1-227, 2.245 and 1 - 283
ubes. L
Our Pries .. ... ..cooivvvnnnrnn.,, $3'75 LR

— SPECIALS —

Tnited Electrle Malor and Turntable, ..., ..... § 7.95
4

Pacent Phonaver ... ..., .. ., /] DOfERAGG S .95
.C.A. Tawer Transformer, Tart No, 8115 3.95

M.C.A. Parm No, 8323 8000000 1.50
REC A Part No. 506, . a5
Zenilh Power Transforiner. . 85 3.50
Farl-Freed Power Transformere, 4.50
Vietar Pu<h-Pull Transformers. . . 2.50
Zenith  Audin  Transformer........ o0 95
Zentth Outpnt Transformer... ... 0. .00 00 90
Zenkih Inter-Stage Andio Transformer. . .. oo 1.25
Freshman Replacement  Transformer. . ... o 435
Edison  Audlo Transformer. ... .. RS
Crosfey Double 30 Henry  (hinke: 1.50
Polymet TIL Volt, 1 MHd....... .. 35
Polvmet 2 NIRdL ...l .55
otter ',i Mfd  Condenser. .. .25
Cro<lev 14 Mfd  Conilencer. ... .25
Bal-Rad Menfacement Rlock Majes 0
T Rk . .9

Ouank - Macnatie  Spraker 3.7
Muter Dvnamfe  Speaker nocoooo 8.9
LA 106 Speaker........oo. L0 1T 14.5

Kolsler K-6 Speaker................. ... 4.9
R.C.A 1008 Kneaker. 5ooan 4.5
R.C.A. 103 Speaker. 5.2
Ntrandes Cone  Swveake 2.4
Ttrandes Tyhe “IF* Speaker... 1.4
R.C.A. No. 103 Speaker Chaceie, ... .. 5 3.2
Kolster K-f Speaker Chassis. 2.4
Tabhwin Rival I'mit.............o... a0000a old
WestInghauce T NMeters.......... ... ....... 1.0

[ — -

T E R M S 2077 with order. halance C.O.D.
2 dllseount  allowed for full pee
mittance with order only,

NO ORDERS ACCEPTED FOR LESS THAN $2.50

BALTIMORE RADIO CORP.
47-R MURRAY ST, N. Y. C.
Send for Our Latest Bargain Bulletin
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THIS month we are offering a great variety of battery sets at such ridicu
lously low prices that they cannot fail to astonish You.
These sets are so-called store demonstration models and are not sold as

brand new.

However. all sets have been carefully tested and put into good

shape and we guarantee them to be in good working order. .
All other merchandise listed on this page is brand new and is shipped in

origi
satisfaction.

al factory sealed cartons and carries the same gusranteée of absolute

Act immediately as the supply is limited and we reserve the right te
return remittances as soon as items are sold out.
In many instances. our sale prices sre lower than the sctual manufac-

turer’s cost.

For terms, see bottom boxes.

Radiola 25 Superheterodyne

The *35" i3 & loop-oper-
ated  set  requiring 6
“X-109" tuhes. Na out-
able aerjal s needed.
The recelver has *'10-ke
selectivity, Tuning of this
receiver is  accompllshed
throughi  tarde  “thumbhi-
aperated”’ tuning drums,
g0 designed that stailons
may be “logged”
directly on the
drnms. The small
center knob contrals
a multiple - contact
swlteh which
chanxes the circuit
1o include one or
1wo stages of AF. A mwo-tone ahogany
veneer eablnet  of erizlna)  pactern Nouses
the chassls amd hatleries. 1ts overall dimen-
alons are 2exloxl2 Inches hizh.  Shipning
welght, 35 Iha

List Price $265.00.
YOUR SPECIAL PRICE

Stromberg-Carlson 323

This fine sor uses 4
20tA and 1 2004
tubes. The cahinet
1s one of the tnest
ever nade for radio
sets. A slanting,
heautifully xralned
womlen panel car=
ries the tuning es-
cutehesns. The panel controls include a
“LomgRhart  Antenna® switch; 3-ohm and
20-ohm  rheasiats; “On-ON" snap swlteh;
awdlo outhut jack; aml a Weston 0-7 volt-
weter. The jack nn 1he panel is for plioho-
praph pickup. A neatrodyne eircudt s used.
26 long X 11 deen x 13 inchies high. Ship-
ping welght 75 1hs.

List Price $160.00.

YOUR SPECIAL PRICE

Utah Dynamic A.C. Power
Speaker—Model 33A

110-volt, 60-cyelo
A light socket
supply  for  fleid
excitation with
Westinzhouse dry
rectiflier.
9 in. high, 9%
i wide, 7% In.
deecp Speaker
coties packed in
waodin crate,
Weieht 19 fhs. 1t
s one of the
most puwerfnl as
well ax hest Te-
produeers in the market.

List Price $50.00.
YOUR SPECIAL PRICE........

@-lnch cone.

750

A.C. Phonograph Motor
SYNCHIONOTU 8—
resalves ENACTLY

pi. |0 tums per minie
despite any soltage
variatlons. Most
camhact Mmade—

- only 1%, In. thick—
mounts in any limited space, For 110 volt,

60 eyele, N.C. Comlete with turntable, Ship-

ping wgl. 10 e, List Price $15.00. $4.ZS

YOUR SPECIAL PRICE....... .
245 A.C. Power Transformer

¥aor five 224 (or five 227),
tap 285, one 2N ALCL
fuhes, O ANY COMRI.
NATIONS OF 216.V0LT
Tl . AL secondary
witnli CENTER TADP-
PED. T HIGH
VOLTAGE 8 NHARY
5 AWATT  CAPACITY.

Nize Hix11ex3tg Inches
For 110 solt, 60 cyvele.
A.C. Shipphng wejght 12
Ing,

Ligt Price $15.00

YOUR SPECIAL PRICE........

$ 40

214 Volt A.C. Fil. Transformer

Two windings, both center

tapped. One  llhrs™t six
#T sl 22§ 215 .0t
tubes. and the othier ?Illhu
twn 245 tuhes, Torat: 11
ampse.  For 110 wnlt. 60
evele, A, Nize 11ix2%X
3%, dnches. Shipping

welght € Ibs.

List Price $10.00.
YOUR SPECIAL PRICE........

Radiola 28 Superheterodyne

is a ‘*Second Harmonlc'
superheterad¥ne.  Hnwever,
the elreult of the 28" In-
cliudes ¢ type X199 tuhes
anit 1 type X1r0 tube, The
Radiola 28 includes 3 R.[.F.
cotdlensers, 2 1-wf. safety-
lamh bhy-pass  condensers:
center-1apped loop (necessi-
tatesl by the stage af ben-
trallzesl R F.); ofT-on
switeii; 2 fllament rheostats ;
1 t-¢all RF. induetance; 2
jacks: and the special 8-
sucker “entacom’” contain-
ing the 1.F., R.F. and A.F.
transformers. U'OR#t to coast
recentlon is a rather usual
accanplishment! Vses 2
A dials—space for station logging there-
an, Many easy ways of electrify¥ing this re-
celver. Revalving loop—urenily assists run.
fng. Acvess 1o hatiery compartmem untained
hy ralsimg recelver on hinge. The mahogany
cabinet ifitates a sccrelary.

List Price $295.00,
YOUR SPECIAL PRICE

600 Volt Condenser Sections

lmprecnated in pitel:, Flexible lead terminals.
5 mhl c 2. mfdl 40c
4. mfd

Radiola Superhet. AR-812

One of the most
famous radio
sels fn Amer-
ica. This set
pled on &
tabte, the bat-
tery switech
turned to “on,*” and mwusle will be heard,
—wltheut an outdoor antenna: It works with
a loop aerlal bullt dnshle the cablnet. The
se1 s super-sensitlve and, in ceraln loeali-
ties, it is passihle, on the east vasl, 1o
hear weat roast siatlons. The cabinet holds
all the bhatieries fur the six ““dry-cell” tuhes
required, Nome experimenters tune In shurt
ware statlons and nse the AR-N1Y as the
INTERMEDIATE FREQUENCY  AMPLI.
FIER. In that way the tremendons amidifi-
catlan obtainahle frem this receiver < used
te the Nillest exient. A push-prll switeh
icenter) turns the set on and off; another.
(lower  lefry cuts In ecither one or two
sazes of AF. anmiifleation.  Although the
cahlnet Is 33 Iuches long. 1132 deeh and
11ta high, the panel of the recelver Is only
1M inches long amt 9 tnclies high.,  The oif-
ference les In the twe end compattiienis
for A and 13 hatterles. R1x type PViIOYy
tubes are reduired for this reeelver. Bhry-
cell power tubes, the type “20, may be used
in this set {f a Naald or similar adapier
fa used.  Shipuing weight 45 1bs.

List Price Is $220.00.
YOUR SPECIAL PRICE 310'95

F REE
|

We have just fsenad our new ‘“RADIO

SERVICE TREATISE ™

Tt's red hot all
the way throngh, 32 new hookups and
cireuit dlagrams. 110 illustrations.

Partlal contents: Modernizing otd ralio
sots. How 1y vonveprt battery to puwer
sela. Nelectlon of tuhes. The detector
tuhbe. The power tiube. Chaufes in

a1d or U7 hias civenits, Push pull
ambliders.  Replacing  audio trans-
formers, Phano. attachnents. 1low to
chouse ponan  tran-tormiers,  \Voliuse
dhviders Wattase of posver trans
forniers meloetimg and  installing
teplacenient  parts In radio  sets,
Filter condensers. Repairing B
eliminntoi~  ALL BlaXh NEW
DOPE NOT ARFIRINT, (huk
full of REAY 1adle information

AH the way throngh men the
catalox sectfon has dnzens of
hookups—eser funmd anywhere nfore

WRITE TODAY. A postal card brings it by return mail.

Ware Type T. Neutrodyne

Thi~ iz the most eco-
numical In operation
af all radlo sets. The
efrenit is that _nf a
REFLEXED  NEt-
TRRODY incorpor-
atime 3 UV-199 tubes.
The wahokany cab-
iner 1s 11 in. long
and 13 in. deep. This
deaign penfdez  toom
fur the A" supply
of 3 dry eells, 2 "B and 1 °C*" battery,
Fhe

@ 1a-plate viniable cond =
tradyne-iype W F. trapnsformers,

trimaformer 2 ineks, R, ¢ e,
2 quning Jdials, -ahsorbing  mounting
for the 3 tnhes. Shipping weifht 16 s

List Price $65.00. $5,95

Atwater Kent Model 35

ane nf the most
compidl  1cecelvers
ever offered to the
puhlie, 3stazes R.F,
3 vartable comden-
Rers Are usecd. Over-
all dimemsinns are:
1732x8851, dmhes. The chassls Iz housed
ik o Brawn cdackle-faish pressed metal ecah-
fret. This is 8 “uvne-dial control®” receiver.
Incorperated In this <set i3 a 6G-whe able,
carh wire of whivh 1s 1ubber Iusnlated and
“eolar eoded.””  This shivlded receleer has
very Nleh “Eain®t amd may be wsed with
antennas nf any lensth, without in the least
affeeting the timing. The varlable condensers
are of the “single bearbne rolor’’ type. This
et takes the following tnhes: 3 type-291.37
and one type-1120 or 17EA tubes. Shibbding

weizht 167 1hs, List Price $65.00.
YOUR SPECIAL PRICE ...... $14’95

—_—
——

Thils heasy-luty, extremes
Iy ~trong.  daouhle  filter
vhoke can e used for all
iypes of  fllter  ciren)ts,
sehimental work, power
amplificrs, receivers. clim-
Inaturs, power packs, con
werted sets. cte. Knowu
as RO\ replacement
pant for all Radtola mad-
. partlenlarly N 4
17 aml 1% Each ¢ (3
1+ ¢, resistance, 500 chme
Uenbected inparallel, these
wouhle Alter ¢hokes have a ratdneg of 15 Nen-
Vies Al 160 Mills; tsnmecied In series i tea
ries &1 500 Mills. Fully shlehled bt heay metal
ease with special Insulating compound.
3l % 33 x 27, Shdpping weight 6 Ihe,

List Price $10.05. 95('.

YOUR SPECIAL PRICE........

YOUR SPECIAL PRICE
R.C.A. Double Filter Chokes
(No. 8336)

Earl Power Transformer

Make money revamp-
i the old hattery
set. This power trans-
former used In Earl
Model 22 recelver
supplies A" I
and ‘*C** potentlals
far: two ‘278 (er
screen - grid ‘29'8).
three "26's. two'T1A's
and one ‘R0 tifler;
tutal current output of Bleh-volinge awinding
at maximum cotput {(abom 200 vohsr is R0

ma.  High voltage «¢eotudary, filament w
fng tor 2575, and for ‘71A°s are cenler-
1apped.  May be used In any Nmber of

romhinations. Sultable resistars, a couple of
3-mf. fhiter cordensers, two 30-henry chokes
amd by pass condensers complete flne power
pack. Size 3% x 3 x 2% ibches. 16 lons
jeads and full wiring direcrions.  Shipnine

weirht 5 |hs,  List Price $7.50. $1_75
YOUR SPECIAL PRICE........

The Radiola 20

Two stages of tuned
freauency amplifi-
catlon, a regenera-
tive detector. and
two stages of AF.
amplification, using
4 type X-199 1nihes

amt & X-120 fur
the last audio
atare, Is the ar-

rangement uf this recehver.. The A F. irans-
furmers us<ed In thls set are perfectly -
slgnerl fur the required perfarmance. teacy,
saft Iron encases the swindings, and the fre-
quency cliaracterisil is exceprlonally gooml.
Cablner iz mahogany. (Wwerall dimensions
are: 1ux16x1l inehies bleh., Shipping weldn
33 hs. List Price $102.50. 12.50
YOUR SPECIAL PRICE

Atwater Kent 20 Compact

Fice 201\ tnbes are

nsed In thlz very

sensdtive and selec-

tive  tnhed  radlo

frequency aet. DAi-

menslons:  20v8%x

6lg inches hizh. A elx-wire eahle, *‘color
cuded,” & ft. long, s Ihehuled, Cablner i<
finlshed in walbnt. The panel s metsl. 1l
fahedd In flar hrown.  Variahle romdensers
hasing 16 plares are used, The variable con-
tensers are independent of the recelver chas-
sis. 3 brown malded “*Tnll visinn®® dials are
wsedd. A 3-pelnt swlteh the panel selects
taps on 1he first R.F . far “‘local™ nr
“tdistance” receprlan. ) welllating. Easlly
peewired for ACopertion.  Shipping welght
H) ths, List Price $60.00. 0_95
YOUR SPECIAL PRICE

Freshman “Masterpiece” A

Tt fa of the tuned
Radlo Frequency
1ype, Reaulres 4
018, 1 171IA
tube. lias 2 AF,
transformers, anl
3 variable con-
densers.  Ozerall
dimensions  are:
My x 12 % 9 inehies: mahogany hakellte
pianel. The tabinet Is finished in mahogany.
3 19-plate sarlable condensers used. The
dial settings are real throush reeessed win
dows, 2 jarks monnted on panel. Bhipg-ing
weight 25 s,  List Price $80.00. $7_00

YOUR SPECIAL PRICE

Allen Hough ROTROLA

This  remarkable
new Instrument
enahles yon
play  phonaxraph
recapds  theoust
your  radio  lowl
flicaker.  PlIng
inlo  an¥ radio
set, whethier samce
uses hatterie- or
AL, Connereted
1o your ralie In
a iy, Eanip
with fine electrle
matar cperating only on A.C., 60 ryeles, 110
wlts. New Webster plek-nn: voluime cob-
trol: speclal constant speed  eleetele motor.
tenniful portable  cabinet.  Full  brunze
nhnming<.  1n factory seated case.  Shipping

weight 18 Ibs.  List Price $45.00. .50

YOUR SPECIAL PRICE...... $13
Replacement Power-Pack

Condenser Blocks

Exact duplleate, 7

phivslcal size, place-

ment of connection

ferminals, amd elec-

trical specifications
of worizinal hlocks,

For  Maiestie 171

type re- 5_00

relvers ..

For Majestic 250 type veceivers... .. $5.00
For Majestle 215 type recclvers..... 5.00
For Atwater Kemt 3T............ .. 4.98

For Freshman M-12 .
For Majestic **B"" Ellmlnator

Tor Majestie Master *T8" Ellminator. 2,90

For Maiestie Special Masier 'R
Eliminater  ...... BDOODO DO0CO OO .. 3.00

For Maestle A" Eliminator... ... 3.25

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. 0. D. shipment is desired. please remit 20%
remittance. which must accompany all orders; bal-

snce on delivery.

25 West

If the full cash amount accompanies the order,

you may deduct 2% discount.

Send money order—
certified check—U'. 8. stamps (any denominatiuns.)

Radio Trading Co.

New York, N. Y,

Should you wish goods shipped by parcel post. be

Broadway

the . 8

sure to include sufficient extra remittance for same.
Any excess will be refunded.

Order from this page: you will find special offers
from time to time in this magazine.
FREE catalog for the greatest Radio Bargains in

(et our big

www americanradiohistorv com
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RADIO-CRAFT

Sl

At the tremendously low prices at which the merchandise below is offered, every

BARGAINS use. It is probable that such low prices will not prevail for long.

radio dealer, service man or mechanic should equip himself with stock for future

For radlo, phonograph or publle address systents. Renroduces speech and music with warselous flelity of tone.
The ampHfier bas 2 stages. using a 227 in the frst and 1wo 215 Whes In the push-pull stage with a 81 rectlfler,

1.
upplicd whin and Ineluded in the sprice of (his omth, I3 ACCURATELY Oul' Net Pl’ice

For i1a-10l1, 60-cycle alternating
The Kolter Dynamle sheaker el
MATCHED.

KOLSTER 245 POWER AMPLIFIER WITH
MATCHED DYNAMIC SPEAKER

an outfit of
Proven Superiority

LIST, $93.00
Less Tubes

 Our Price $24.50
Less Tubes

RADIART POWER TRANSFORMER

All Secondaries are Center-tapped

SUPPLIES VOLTAGES AS FOLLOWS:
Primary—110 volt, 50 10 60 cyeles A.C.

Secomlary—2.3  volt, supplies filament
. for flve or nwre Screen-Grid or 227
és fype tubes.

Secondary—2.5  volt, sunplies filament
- for twe 205 Power tubes.

Secondary—3 1olt, supplies fllament for
one 30 Rectlfier.

Secondary—High Voltage, 373 1olts each
slde of tah, supplles surriclent plate cure
rent for two 215 Power tubes,

$3.75

245 POWER TRANSFORMER

For e wlth o 280 rectltier
tube, o aeliver  Smr volts Tret
al I milliamperes, sUwhily
higher saoltage  al  Jover  dradnu,
from Ind - 123 - salt A dine
tmarked 110 v, Jmoo s eveles,
The johmary I~ tapped  al 2
rolts lu cast a soliage regalator

The hilack primary lead
mn It v voltuge resu-
used the ather prlmary
lead Is the green ane, 1 peen-
Totar |- wsedl e red and black
fllllll e cirealr.  The  secondary
are  all  center ped:
T2 aohis ALY tar 280 plate~, 2y
. for 215 omput, sinkle
ol 53 w2 amps. for
280 filament; 2 olts 16 s lnr un to efgha 221 wr
237 tuhes,  Center faps are red and all lead. ate identitied
o e plare. Laminations are hidden exeept at hoftom.
Elight-ineh leads emerge from the <fdes, hot 0F prefereed
iy be taken off through the hotton of the lranslstner
Ly pushing them through the rubber  grommets,  Shipping
:\Ivl'ulll. 12 Ihs,  Overall slze: 57 extrene widih x 4147
igh,

Our Net Price $7.35

No. 250 POWER TRANSFORMER
Mame as alune
Our Net Price..... ................. $8.50

No. |71 POWER TRANSFORMER
same ay anose
Our Net Price....................... $5.50

245 B SUPPLY CHOKE

10 5, rlm'kn coll for B fltration In
245 ¢leenhis

slsta A}
contnons two
Maces.  ghing anild

four  outleads.  aml
“choke It (o filter i
lengthens rectltter tule Hfe drd flltey
cotalenser Qife, set tiltratlon is splens
did. The  hlack Rovs  ta (he
teetifie E the  red.
greei r neal in
oeder. I+ bhick.
hohe: re wil; zr Nomil
yellow, 8 mbl. In shielded polished
aluminum ease, Rllln]llnz weikhl, & dhs.

Our Net Price . . $3.65

SPECIAL FILAMENT
TRANSFORMER

05120 v, 5060 sacles. with two secondaties an,
TR man far 200¢ slngle washi-yull, orhe 12
» for o to <lc 234, 297, @, hoth weeomlarbes centers
[FIOUS] Nhichded  case.  pollshed  wlnmlowm, 66 At
eahle, with plue,  Shipplng weignt. 1 b

Our Net Price $3.95

ACME 8.7 Mfd. REPLACEMENT
BLOCK CONDENSER

I U § Tapped at 2.3 600 Volts
| ol 'D; 1.8 600
22

23 300 ¢
1.8 300
.5 300

5" High, 4" Wide, 2% Dcepn.
Ideal for renlacements in “*B**
Elminators — P'nwetr Packs ==

or the average Electric ser,

Our Net Price
$1.75

G. T. C. PUSH-PULL
TRANSFORMERS

Ist Stage — 3 to 1 ratlo.
2nd Stage — Input pushe
pull, 2 or 3 to 1 ratlo.

Our Price

$2.75

Per Pair

THORDARSON

Input and Interstage

Transformers
A Transfanmer  possessing g
ratlo of 2 4 1, Built  prl-

¢ for u-e with 210, 250
i peer  tubes

Ay inches
Weigint' 3% Ihs,

LIST, si2.00

Our Net Price
$3.95

T-2030-A Filter
Chokes

A single ohen rrame choke. 30 Menry,
150 MLAL, LG, Reslstanee 200 ohims.
3,000 3ol Inuiatlon.  Nize: Sy Lix3%
fnches.  Welght 3 1bs.

LIST, $7.50
Our Net Price
$2.75

CROSLEY DYNACONE
SPEAKER-CHASSIS

A speaker ohassls so well known  for
Ire  satisfucton performance,  that
manufavtorers ol Automobile, Midget,
atl othier i~ will soon exhanst our
availible supply,

Lian't mined lts tecent price.
Our Net Price
$2.75

ROLA
DYNAMIC
SPEAKER-

CHASSIS

WIth entput Transformer
of 1., 2100 or 2 500
ohin ‘feid,

Qur Net Price
$8.75

BARGAINS IN TUBES!

Regular SILVER SHIELD Vacunm Tubes Tk er eent.
manths prindded they <1l Neht.

NO LESS THAN SIX TUBES SOLD AT ONE TIME

replacement withln theee

NN
-G D

(== 4 % 3
BBEOO—
Soo,

@

ta

§§x<x

esaee $1.05
|

(=
i

Sy

P

All ofters are F. O. B. New York, and subject to prior sale. Terms: A deposit of 2077 is required with every order.
paid on delivery. Or. deduct 2% if full amount is sent with order.

BRalance may be

GRENPARK TOOL C0., Dept RC 245 Greenwich Street New York NY

www.americanradiohistorv.com


www.americanradiohistory.com

Headquarters For Replacement Parts

For All A. C. and D. C. Sets

We can replace any A. C. Power Transformer, Condenser Block, etc.,

Wi

ares pt Jur bosx than ¥
In abzenece of postaye o
Cuin ,JI. te esatisfaction.

No arde
Junded
raarantee
Thordarson Power Transf.

Al types listed below
furnish all plate and fila
ment volfoyes jor any 1.
C, get.

MODEL 171

For 4.226. |
2.171A. 1-280.

PUSH-PULL
or 2-222. 1
$2

or

MODEL 245 PUSH-PULL

For 3 . . 2-227.
Goaase (i3a T N T $3.25

MODEL 250 PUSK-PULL
For 5 or 6-227 or 224,

2281 +50 $5.55
213 Volt Fil. Transf.

Two windings, botl center tapped.
Total Cap, 16 Amperes 3'75
For Radiolas I7. 18, 33, 5i: for

4-226. 1-227, Z-171A. 1.280 $4'9°
Fo: ﬂ;;tli;l;s '44. l(ﬁ. ‘ I;r 3.224. |

or -245. -280 an -

22 $4.65
For Rrdiolas 60, or 7-

zzgm(or 224) | or 2 I7IA $5 80

For Radliolas 64, 67. For 8-

7 (or 224), 2- zso. 2- !ll $10‘9o
For Radicla 66. or 6.227, ss 95

1 tor 2)-245. |- 280
For A-K 36, 37. 40. 42, 43. 44. 52.
For 4-226. 1 or 2- 227 2-171A, $4 25

1-280
For A-K 5 c.zwrnr 2. 22¢.$4.95

55-5.
2.227. 2-245. |-
For Kolster K-24, For 4 or 5-226. 1-227. |

{or 2)-210 dor 250), 2-28| $9-40

Hundreds of other nwddls fur ANY
NTANDARD sEF are Listed (0o
catalorn.

Convert Any Battery Set for
A.C. Operation, Using Super.
Powerful 245 or 250 Push-
Pull Amplifier.

Rimply connect de

tector plite lead of
any  hattery  set 1o
ni terminal, Keey
[ e el ] or
4 bea In pre
¢ tung Xao
) i balle
-el any
{H o i
W haole rhange «
takes & fow te er el
mplifler ned oy
'we amy 200 1 wolt b
oy man I o PHERLESS, ¢
on  th DKt Car 0 he  uee "
4ny mugnetic or AL mamie speake
As illustrated, less tubes $27'85

Same. but uses 2-250, 2-281
3Gy, Ut uhes 2:230 ' $45.50
UNITS AVAILABLE SEPARATELY

e n-el

The 1RATLAN | mplifile
with nhy Pl ph ]
In any publi s ten
°245 Amp. Unit. and A.C.
“*ABC™' Power Supply 18'75
*250 Amp. Unit. and A.C.
"ABC' Power Supply $35-75
4.6 Volt AT  Unit (2!
amps.) Bone-Dry. ? 11'95
“Cheice of AC fll. supply for tuner—

either 12 amps.

2'7 volts, or A.C. Fila-
ment current 2-227.

for 4-226.

Kolster K-6 Speaker

in re.

rivals 8 good dyna-
mlc (31 hougin It
sl
neaker Will
te PERFECTLY
mlh recelver,
u-ing 171-245 '
even 250 tubes. Never
biasts—nor  distorts!

Lnches hixh.

4.90

121,
Yery allr.\rt‘ae cabloet.
Reg.

t.an
r

AN EXACT ELECTRICAL DUPLICATE!

AN

e aate
“, ahu'rn'n!

metal hox,

LENEIIES T B

e duper™ an My

v1lminator-

Condenser-Choke
A-K 37-38

Tdea! fur uny
y ‘I \. 1.

Block for

etc.
mtaly
e

°r

three
al four
unedensers

al 1ol

4.§§

42 44
W

'$11.50

Dubilier-Majestic Cond.
Blocks

e 'g2.75

Renulrts

103 RCA Spea

For

&

For “"speclal Master B ¢ $3-85
For MAJESTHC 171 set $5'45
ol MAJESTIC 245 Set. $5'45
Far MAIESTH 1 oSets $7'45
For ANY ddisiinator or petar pach
P 1
Surge-Proof “Hang-Up”
Filter Condenser Units
Trlpped 1In blmk [\llrh with
s vour -
5 mid. 23¢
1 mfd. zsc
2 mid. 38¢
mid. S5¢
600 VOLT
1 mid. 30c¢
2 mia. 40c¢
¢ mfd. 60c¢
800 VOLT
t mfd. 45¢
2 mfo 75¢
4 mfd $1-1°
1000 VOLT
1 mfd. 75¢
2 mfd. sl'lo
« m. $1-60
Dry Electrolytic Conden:ers
No. Téﬂnl P
IA nodes ap rse *28
[} 3 .63
t 4 { B3
1 8 wf 1.25
3 (2-4.8) 14 2.85
2 16 mr 2.13
3 24 mf 2.75
4 32 3.38
Loftin-White Direct Coupled
Amplifiers
g AYore L than -~uf-
v 1h) ~uffi
e let danee
o=, niall
ablilite v The
X time of - patts
1 . u~ed—tndde
Also  furnishes all ABC vn|t:ues to any
2z wolt A.C. tuner. Easily connected
by afy novice, $13.90
250 MODEL

1-250. 1.281. 1-224 $24-50

ker Chassis

In tran.fq T -
b un
tortion

'$3.25

100A  Sprakers

4.95

e I
will go !uulurd, (Iprma vedles R

Build

. D,

raert e
nlx

M
~ ey

0.

e

s3> SEND FOR OUR FREE CATALOG <<c

1elinle paasin alln
ot

1

A' b I'()\\I-I( I‘.\l n
I AMI'ERITE
“ilh L 15 foot acrlﬂl-—ﬂen picks up 2.000 mlles On same.

o

e

e pasit eonrittime .H

A Peerless 9 Tube AC 3 or 4 Screen Grid Receiver

Complete  paits,
ineluding  nickel
{ini

me 1
Assembled by any
novice in  three
hours

RECEPTAULL Folt  SHORT.
VOLTAGE REGULATOR

ONE, CONTROL!

KREGULATDR

T3es THREE SCRE E.\' (‘.RID Tl REX! LI\F AL POWER DETECTION) PUSH I'ULL
24% A . " :\

Readulres

T’
VOLTAGE OpeTates

or oapy 110 volt 1y, dynamic  >peaker, 2500 ohms rcushnee—l -e
any )I\Tl !IHI Ieerle peaker  li.ted  below ar 25 ;0 89 r¥cles. fily
12 FULLY GUAHANTEED 522 50
les peaker
Anerite Toltage Regulofur v 1.
Kot of 8 4, €. TuBPR et . $7.50
(Note: 'We can furnish this :h-ssis Issemhled for $29. 50)
Peerless 16 inch Dynamic Build a Three Stage, Double
Speakers Push-Pull Auditorium
110 v. D.C. MODEL .
2500 ohms reslst. Super-Amplifier and
Produees U wwllroriug ABC Power Pnck
volunie Wit per
» fectloh of reu of 1epm
i duetio Contains  pu-h-pull
r output fr n-former. 'afg be
i a0 ) 6, 98
110 v. A.C. MODEL—I6" Diam. Model
T.ez a 280 Rectifier tube—more superior
than metallic dise rectifieation. No finer
peaker made 9.75
127 110 v. A.C. s - n-.r fz the \-r‘ last word In_power am-
2% 110 p.C $10.5° L any Radlo Tuner. u. n
[ 06 000 U L I‘Iln\m warn OTELER e esre
9" 110 V. A.C $10.95 el wr 4s w PUBLIC AD
¥ . e lbllh.\- .\\ll LIFIEI Input feeds inte a
§” 110 V. D.C 510.00 %Z'j'ul-sl 2A;’F.Asl’gqe tlollnwrﬂ by ‘- Uzszgl-
05 n .F. stage using two s
UTAW 115 VOLT AG. DYNAMIC followed by & 3rd A.F. PUSH.PULL
Special 7.50 STAGE, using TwWO 250 super-power tubes.
pecial Amnllhullnn grnduu:’h ample for huge llurlll-
toriums or outdoor gatherings. AMI'LIFI
Radax General Replacement | {7t histofiiox Reauires 2.281.
2-250. 3-227 tubes. Furnishes 45 67. 90.
A'C' Power Packs 135. {80 velts '"B™° for tuner. as well as
0 e U e choice of 2'~ wolt er 1'; wvolt and 2!
' ]I‘* A volt AC fllnmenl eurrent lnr any luner
® 1 g
I L I for uunlmn-
171-A "B _ ELIM- | 4 .esuns use n.e 16" ||0 velt D.C. R
INATOR. 200 velt | LESS DYNAMIC! Can be assrmhlen by
cutput, and 45. 67. | any  novice—detailed dllgrlm m:luded
90, l|nd ']‘35 volit ‘;;l.l o I le A *
minals enmru o
Rectifier. $6 7 high $39 75
Vired, ready for wge ...
SI'I!IE as above. ‘but' also '"rﬂlihﬂ it ouok 2'5 “8( $47 S0
Slaneny correnl o twbes $8-25 Reaulres 3-227.0 5200 1 zanszs 25

R
3

n

Same

piftsp

ixh

245 “B” ELIMI%STOR.

and 45. 67
terminals.
volts A.C..
Praper ~C™"
previded.
rectifier tube
as above.
filament current
2-245 tubes. |-
IDEAL ENT

Alsa

IRE
REPLACEMENT UNIT

o
of the ah
chieda s
MODEL
110
Iel rorils

Vi

i
will e
b DL

Qutput 250 volts.
135 and 180 output
furnishes 3 amps.. 2':

for lighting TwD 245 tubes
bias
Requires

for these tubes alse
1"$10.45

but also furnishes A.C.
for 6-224 or 227 tubes.
280 tube. MAKES AN

A.C. POWER PACK

$12.45

NOTE =
-
wnide e contains f
Frnn mhhhonnr
metsly to furn
var Dt dynowie

"Build a Radax

“Round_ the

World” Short Wave Set

\In LIS TY nibe ¢

ole Noted for  ex-
ulreme long distance re-
ception. Tune- 10 1o Zun
mrter Can be assem-
tled In one hour! Re
||uirm 2-201A.

i $12,50 |

11128 o |

tubes
Wired, roady for tx

$33.75

Build a Peerleu 3 4 Screen
Grid A.C. Tuner

Can be used wiih
any amulmer He-
" e -y VT,
f el ¥ 3
supply. Shielded r.f.
coils. Tube shlelds.
1 v ithe )
Il\l- \I. ‘ NN
(L3N I o Tolt, ‘
g CIEEN Gl
i Ihn Tor Mod -
ernize any old battery or A.C. recever with
this marvellously efiicient tuner. Reguires
4-224, or 3.224 and 1-227. Mool ann
walur 14.95
Flkon M-16 Rectifier
Tdeal for AXY A" ELIM
INATOR wr MOST AN}
AL DYNAMIC SPEAR
ER. Furnished I
- trated. or with b
$2.95

COAST-TO-COAST RADIO CORP.
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The Year’s b
Biggest Bargain

Consolette Radio, Screen Grid,
§ Tubes, Dynamic Speaker

One of the outstanding values in our
remarkable bookof bargainsisthis com-
plete modern receiver. This space can-
notdo justiceto itsbeauty andefficiency.
[t’s the greatest radio value of the year.
Think of a Super-Efficient Screen Grid Receiver
with Dynamic Speaker in a handsome 15 x 18
inch Walnut Cabinet at such a price! Better
get your order in NOW before stock is exhaust-

ed. Only our tremendous buying power makes
possible this LOWEST WHOLESALE PRICE

12915

Send For Complete Catalog

But two examples of the 500 or more astounding values
inSets, Kits, Partsand Accessoriestobe found in our latest
Catalog—everything at Lowest Wholesale Prices. The

Catalog is FREE. Clip the Coupon.

END FOR our 1931 Radio Catalog. It
is full of sensational values of every-
thing in radio. All the latest improve-
ments in sets and accessories. Everything
at lowest wholesale prices. Because we are
the world’s largest radiostore, we are able
to buy and sell insuchlarge quantities that
we can make marvelous savings for you.

Roamer Auto Radio—For Automobiles
Motor Boats and Planes

The latest design of a manufacturer who has had six years’
experiencein radioset building. A first-class Radio Receiver,
with Remote Control, Triple Sereen Grid, Shock-Proof Chas-
sis. Life-like tone quality, compact, easy to instali, does not

deface car, easily
transferred to another
car. Lowest Wholesale
Price, complete, ready
to install, less tubes
and batteries—

CHICAGO SALVAGE

STOCK STORE &=

to
500 So State st. LI}
CHICAGO. ILL.

wwWw americanradiohistorv com
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AGAIN

this time in

'SUP

*

REME'

*

*

SUPER HETERODYNE SERVICING

SUPREME RADIO
DIAGNOMETER
Model 400-8

The only complete portable
radio testing laboratory

GAIN the leadership of the
Supreme Diagnometer—-recognized
as  “Supreme by Comparison”
throughout the radio world — 1is
demonstrated. This time a

SPECIAL CALIBRATED COIL

FOR THE PEAKING OF

SUPERHETERODYNE  INTER-

MEDIATES AT 130 K.C, 175
K.C. AND 180 K.C.

also for “Hflar topping™ certain
stages as prescribed by some manu-
facturers.  Awvailuhle at nominal
cost — vou need it to keep pace
with modern radio progress. Write,
right now, without obligation!

Anather “SUPREME™ forward
step 1s

OSCILLATOR MODEL 70
AN EFFICIENT R.F.
MODULATED OSCILLATOR

shielded and contained in  an

aluminum case. This Oscillator not

only provides means for peaking and “flat topping” all Intermediates, but covers
the broadcast band; any desired frequency being available through means of a

variable condenser.

Avuilable at un amazingly attractive price.

without gbligation.

Operates from either A.C. or ID.C. line or from batteries.

Be up-to-date — get the facts

Ask your Jobber or write for the

SUPREME SELF-SATISFYING

SELF-PAYMENT PLAN

To put the hest in servicing cquipment
within  1he reachh of VEFVaine = 1he
BT self-satlisfyving ~elf-Payment
"la fvex yvou Supren fastruments on
n strictly “make-zood win. Gives also,
withent eost, o merehandis seheme
certain o reate new hn 1] or
Rapreme servics men or Depariments. il
yonr jebber canaet give yun full faets,
wend the neecmpanyivg coupan for the
complete  sfory sppreprintely entitled
“Eyeryihing 1o Guin vl Nothing  te
Lause.

For “Supreme Service” results insist
on Supreme Testing Instruments, which
also include:

Supreme Set Analyzer Model 90
Supreme Tube Checker Model 19
Supreme Preheater Model 30
Supreme Ohmmeter Model 10
Supreme Laboratory Test Panel

SUPREME INSTRUMENTS CORP.

GREENWOOD,

MISS.

Distribulors in oll Frineipal Citiex

service depets in New York, Philadelplia,
Citt=<burgh, Chicago, hpusax City, seattle,

Toronio, Sau Fruncisco

tixport Divisien: 130 West 120 Street,

New York City

Cable Vddress: LOPREN, New York

“SUPREME”
FEATURES

Often  invidatest but never dupli-
vated, the Suprease Diagnmneler s
recoknizedt throughoat  1he radin
world sx {he most complete service
rgquipment ever coufeived. [t is the
misster  Crafisman’d®  leol in radie
servier work — the testing  equip-
went which clearly distingaishes its
owner ua 4 radio servicln® nuthority

Iemder i hin  profession. Faor
Shop eor Portable Serviee. Makes
every conceivable test on any radio
st

Provides oscillation test ol tubes under
radic frequency dynamic operation conditions.

Tests all types of tubes. including sereen.
grid. overhead heater types and the new
2-wolt tubes. Tests both plates of 80 type
Tull-wave rectifier tubes.

Afl tubes tested independent of radio.

Osciflator furnishes modulated signal for
testing, synchroniZzing, neutralizing, ete.

Provides means for aligning of condensers
by therme-coupler meter.

Neutralizing of tubes attually used in set—
only ateurate method

Tests gain of audio amplifiers.
Leeates unbatanced power transformer sece

ondaries.

Reads either posltive or negative eathode
bias.

Provides D.C. continuity tests without
batteries.

Indieates resistances without use of batterles
in four ranges. .1 to 25. ohms: 10 to 200

ohms. 150 te 30.000 ehms {calibration curve
furnished) 5.000 ochms to 5 megohms.

High resistance ecantinuity for cheeking volt-
age dividers. insulation jeakages, bypass and
filter condenset leakages, bias resistors. grid
ieaks, ete.

Low resistance eentinuity for cheeking rosin
jolots. shorted variable condensers (wlthout
diseonnecting R.F. Coil), Center tapped fila-
ment resistors, ete.

External eonnections to all apparatus.

Screen-qrid and pentode soeket analysis.

Measures capaeity of eondensers from 1
mid. te 8. mird.

Tests trickle eharger by meter.

Bridges open stages of audio for testing.

Used in connection with Subreme Test Panel

available, but still  instantly available for
. partable use.

makes most complete laboratory equipment

Speedal eseillator ¢oil available as Aceessory
calibrated 1o 175 and 180 kilotyeles for peak-
into itermedlate  stages of Sunerheterodyne
sels.
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