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OFFICIAL
RADIO BUSINESS-LOG
AND GUIDE

1931

YOUR NAME GOLD STAMPED WERE

\ q = i
' “ He ProFiTs MosT WHO SERVES Bist

Numbers—Record of Monthly Income and Expenses

Records of Insurances and Payments—Interest Caleulations and U s
Savings—Tahle of Dozen and Single Prices—Table of Time Payment Plans—etc., etc.

There are sample advertisements that will give a professional tone to your advertising. and also a chap- special price of $3.00,

ter on how to pep up business the year 'round,

No Radio Man can afford to be without the book. It will give him knowledge which he cannot get
in any other way. It will help him in his business, through the commercial advice and informa-
tion contained in its pages:; and, most important of all, it will stop money losses by providing

ample space for recording all business transactions day by day.

Every item in the OFFICIAL RADIO BUSI-
NESS-LOG AND GUIDE is compiled with the
one thought in mind: How can the man engaged
in the Radio Trade he assisted most cfficiently ?
How can he make more money? and How can

Mail Coupon NOW!

Postal Information—1931 Record of Engagements, Appointments, hy Days (182 pages) Place for Keep-
mg Tab on Things to he Done (Memoranda )—Alph abetical List of Customerss Names and Telephone
—Records of Notes, Dues and Future Expenses—
i Interest Laws—Cash Discount

Official
Radio
Business-Log

and Guide
1931

HiS hook—containing over 300 pages—size
S x 8Y inches, bound in green flexible

leatherette, is a most useful desk tool for
everyhody connected with the Radio Trade.

The OFFICIAL RADIO BUSINESS-LOG AND
GUIDE has heen especially planned and laid out
for the Radio Man—the Executive, the Engineer,
the Radio Dealer, the Service Man.

A wide varicty of radio data, of constant reference
value to the man engaged in the radio business, has
been compiled for this first OFFICIAL RADIO
BUSINESS-I.LOG AND GUIDE. It contains, in
addition. conveniently arranged spaces for listing
appointments. engagements and personal records :
business references: commercial information; diary
and memoranda sheets. etc.

Here are a few of the features contained in the QFFICIAL
RADIO BUSINESS-LOG AND GUIDE: Census cf
Radio Dealers—Population of States and Big Cities—Retail
Store Operating xpenses—List of Radio Set Manufac-
turers—List of Vacuum Tube Manufacturers—List of Radio
Parts Manufacturers—Bookkecping Information for Radio
Men—Underwriters’ Rules—Code for Electrical Workers—
Radio Service Man's Information—Useful Radic Reference
Formulas—Tube Data Chart—Tables of Schematic Sym-
buls and How to Use—Table of Broadcast Stations—
Principtes Underlying Receiver Designs—The Service
Workhench and Test Table—The Service Car—The Busi-
ness End of Servicing—Form Letters for Radio Dealers
—The Radio Man’s Credo—1931 Calendar—Important
Holidays in 1931—Calendar of 1930—Calendar of 1932—

Special Offer!

We will accept your pre-
publication order at the

and we will gold-stamp
your name on the cover
of the QOFFICIAL RA-
DIO BUSINESS - LOG
AXD GUIDE if yon
will mail your order at
once on the coupon be-
low. Once the book is
published, its price will
he $4.00. You are saving
$1.00 by ordering now.

The OFFICIAL RADIO BUSINESS-LOG AND GUIDE is a true assistant,
i comnsellor, and a silent partner to the man engaged in Radio activities. It
climinates account hooks: it hecomes his private secretary, time-saver, business

The size of the OFFICIAL RADIO BUSINESS-LOG AND GUIDE—3 x 814
inches—is such that it can he slipped in the pocket and carried arcund wherever vou

The |l_ri1:(- of l_llc OFFICIAT. RADIO BUSINESS-1.OG AND GUIDE s $4.00
postpaid. Tt will be ready for shipment March 1, 1931.

-1
GERNSBACK PUBLICATIONS, INC., R l
A6-98 Park Place, New York, N. Y. l he save money ?

As per your <peefal offer. 1 enclose herewith £0 00 for which
yout are Io' semd tne  postpaid, one eopv of  the OFFICLAL l
RADIO BUSINERS-LOG AND GUIDE as waon as It is Pub- |
lishe. o1 the pre-pubHeatlnn price of $5.00, with iy name
“I’lwﬁd s!'n"";:uld on 1he <iml-rl I u;mleruanrl that the prive |
W $4 as soon s the OFFICIAL RADIO RUSINESS-
LOG AXD GI'IDE fs (alished | log and reference hook.
NEme aeiliiiaaa.... L T T l

(I*rint  nanme carefully) l 2 a real I,,,rm[,h. ,,m(-k..

Address .,................ |
City. ey ]
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RADIO NEEDS TRAINED MEN
Let Us Train You at Home for a Big-Pay Job

ET into the rich field of Radio via the
Radio Training Association. Radio man-
ufacturers, distributors, dealers are all eager
to employ our members because we train them
right, and qualify them for the positions that
require better trained men.

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 sceneg” 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.

“-." e ]

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. RCA-4 4513 Ravenswood Ave., Chicago, 11l
Gentlemen: Send me details of your No-Cost Training

Offer and information on how to make real money in
Radio quick.

Address

Dept. RCA4 4513 Ravenswood Ave., Chicago, Ill.

. Radio Training Association of America
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RADIO-FREQUENCY TRANSFORMER DESIGN, by Syl-
van IHarris.  Some years ago Mr. Harris announced  the
result of exhanstive researches on RUF. transformers, in the
most complete form then availuble to the constructor, There
lis been sinee that time no popular explanation of the gen-
eral principles of coil design.  Mr. Ilarris will discuss the
subject in the light of the pew tubes and new methods of
construction which have sinee been introduced.
'TIE DIODE DBETECTOR, by C. L W, Nason.
of radio has swept around again to the two-clement reetifier,
which Fleming introduced a generation ago.  DBut modern
radio cireuits retain the theoretieal advantages of this tube,
while overcoming the difficultics which hindered its use back

The cyele

in the erystal days,
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AN AC BEAT-FREQUENCY OSCILLATOR, by H. G.

Cisin, M.F. This article, describing an apparatus which is
soowell built that it way be used for laboratory measurements
and tests of the value of apparatus, will be valuable to
service Men, and of interest to every serious experimenter.

A FIFTY-WATT AUDIO AMPLIFIER. One of the most
intercsting features of this system, adapted to auditorium
or open-air work, is the novel arrangement for correcting
the frequeney-characteristie, to give the proper balunce of
tones at great sound inteusities.

And numerous articles for the Service Man, the constructor
and the experimenter.
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Here are a few examples

of thekind of money
1train "my boys “to make

Started with $5. Now has
Own Business
“Can’t tell you the feeling
of independence N.R.I. has
given me. 1 started in
Radio with $5, purchased a
few necessary tools, eircu-
Iated the husiness cards yon
gaveraeand bnsiness picked
up to the point where my
spare thme ecarnings were
my largest income. Now T am in busi-
ness for myself. 1 have made a very
profitable living in work that is play.”
Howann llousrox,
512 So. Sixth St., Laramie, Wyo.

$700 in § Months Spare Time

“ Although 1 have had little
lime to devote to Ridio my
spare lime earnings for five
months ufter  gradualtion
were approximately 700
on Radio sales, service and
repairs. 1 owe this extra
money to your help and
interest.  Thanks for the
interest shown me during
the time I studied and sinee graduation.”
Cuwenes W, Livser,

537 Elati SL., Denver, Colo.
$7396 Business in two and
one-half Months
“I have opened an ex-
clusive Radio sales and
repair  shop. My re-

RADIO-CRAFT
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will show You too

how to start a
sparxe time ox full time

Radio Business
of Your Own

without ¢

Capital

The world-wide use of receiving sets for home
entertainment. and the lack of well trained
men 1o sell. install and serviee them have
opened many splendid ehances for spare time
and full time husinesses. Yon have already
seen how the men and young men who got into
the automaobile, motion picture and other in-
dustries when they were yvoung had the first
chanee at the key jobs—and are now the $5.000
$10,000 and $15.000 a yvear men.  Radio offers
vou the same ehance that made men rich in
these businesses. Its growth is opening hun-
dreds of fine johs every veur, also opportu-
nities almost everywhere for u profitable spare
time or full time Radio business. *‘Rieh
Rewnrds in Radio ™ pives detailed information
on these openings.  It's FRELL

So many opportunities many make $5
to $30 a week extra while learning

Many of the ten willion sets now in use are only
25, to 407G eflicient. The day you enroll 1
will show you how to do ten jobs common in
most every neighborhood, that you can do

J. E. Smith, Pres.,
National Radio Institute

month. Radio dealers and jobbers are con-
timually on the lookout for good service men,
salesmen. buyers, managers, and pay $30 to
$100 a week. Talking Movies pay as much as
%75 to $200 a week to the right men with Radio
training. My book tells you of other oppor-
tunities in Radio.

I wiil train You at home
is your spare time
Hold your job until you are ready for another, Give
me only part of your spare time. You don’'t have to
be a high school or college gradhiiate. Hendreds have
won higger success.  J. A, Vaughn jumped from $35
to $lov a week. E. E. Winborne seldom makes
under £100 o week now. The National Radio Insti-
tute: in the Foneer and World's Largest organization
devoted exclusively to training men and young men,
by correspondence for good jobs in the Radio industry,

You Must Be Satisfied

T will give you an agreement to refund every penny
of your money if you are not satisfied with my
Lessons and lostruction Service when you eomplete
my course.  Aud I'll not only give you tharough
training in Radio principles, practical exjerience in
b ¢ sels, hat also trmn you in
Tulking Movies, give you home experiments in Tele-
Yision, cover lhurnugﬁly the lulest features in sels

ceipts for September
were %2332 16—for Oc-
Lober, $2887.97 and for
the first half of Novem-
ber, $2176.32. My gross
receipts for the two and
one-half months I have
been in business have heen $7306.25. If 1
can net about 209, this will mean a
profit of about $1500 Lo me.”
Joun K. Kirx,
151+ No. Main St., Spencer, lowa.

in your spare time for extra money. 1 will
show vou the plans and ideas that are making
as high as $200 to $1,000 for others while tak-
ing my course. G. W. Page, 107 Raleigh
Apts., Nushville, Tenn,, writes: 1 made $935
in my spare time while taking your course.”

Many $50, $60 and $75 a week jobs
opening in Radio every year
Broadcasting stutions use engincers, operators,
station uanagers, aned pay $1,800 to #3,000) a
year. Rudio munufucturers continually need
testers, inspectors, foremen, engineers, service
men, and buyers for jobs paying up to $13,000
a year. Shipping companies nse hundreds of
operators, give them world-wide travel at prac-
tically no expense and pay $83 to $200 a

My Free book glives you many more
fetters of N. R. I. men who are mak-
ing good in spare time or full time
businesses of thelr own

You'll get practical Radio Experience

give you fox a Home Experimenial Laboratory!

Rear riew of 5-
tube Sereen Grid
Tuned Radio
Jrequeney set —
only one of fhe
many circuils
vou can  bhuild
with rmy paris.

My course is not all theory. You use the 8
Ontfits 1'll give vou, in working out the
principles, diagrams and circuits used in
modern sets and taught in my lesson books.
This 50-50 method of home training makes
learning easy, fascinating, interesting. You —
get as much practical experience in a few
monihs as the average fellow who husnt .
had this training gets in two to four years !
in the field. You can build over 100 cireuits :
with these parts. You experiment with and
build the fundamental circuits used in |}
such sets as Crosley, Atwater-Kent, Ever-
eady, Majestic, Zenith, and many others !
sold today. You learn how these cir-
cuits work, why they work, how they |
should work, how to make them work
when they are out of order. :
]

emiz/am on /}14 y"ea}ne[[a:/mzt Jeroce 1 all Gradluates,

with my new 8 Outfits of Parts that 'l

National Radio Institute

such as A. C. and Screen Grid.
My 64-Page Book Glives the Facts

Clip and muil the coupon now fer * Rich Re-

wards in Radio.”” 1t

points oat the money-
making  opportunities
the growth of Radio
has made for you. I
Iglls of the apportuni-
ties for a spare Yime or
full time Radio busi-
ueas of your own. the
special training 1 give
you that has made
Lundreds of other mean
suceesslul; and also es-
plains the many fine
jebsforwhich iny course
teains you. Send the
coupon to me taduy.
You won't be ubligaled
in the least,

(Jet

what Radio

Offexs You

E. SMITH, President
Dept. IDX.

Washington, D. C.

THIS COUPON 1S GOOD
FORONE FREE COPY OF

my NEwW BOO

J. E. Ssurrn, President,

National Radio Institute, Dept. 1DX.
Washington, D. €.

Dear Mu, Ssitn:—Send me your hook. 1
want 1o sce what Radio offers. ! understand
this request does not obligate me apd that no
2t will eull.

Name.

Address. ..., =l

my new book
It points out
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' "}a "BYAcruAl. WORK

“ GREAT COYNE

Don’t spend your life in a dull, hopeless
job! Don’t be satisfied with a mere $30
or $40 a week! You don’t have to!
Electricity pays salaries of $60, $70 and
even $200 a week to thousands of fellows
no smarter than you. And you can
learn Electricityat Coyne in 90days
—NOT BY CORRESPONDENCE,
but by actual electrical work.

GOLDEN OPPORTUNITIES
PAYING $60 a Week and Up!?

In Power Plant work, Armature Wind-
ing, Auto Ignition, House Wiring, Radio
Service, Refrlgeratlon, Welding, Avia-
tion Electricity, lllumination, ete. Thou-
sands of Big Pay Opportunities for
theTrained Man. A dl;rou can prepare
for one of them in 90 days at Coyne!

NoBooks-NoLessons

Coyne is not a Correspondence School.

E LECTR | CALLY bl Wetrain you by actual electrical work—

AL . on huge motors and generators, switch-

rrciscnt v, COY NE

iy | gj ;g ”; 500 South Paulina Street,

Students getting actuat experience on modern electric sign M l I L c ou p ON F oR
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boards, power plants, sub- e, E
stations, auto and airplane < Ny 77 T T
engines, armatures, etc. You don’t >
need advanced education or previ- [
ous experience. Coyne has been plac-

ing men in Electrical Jobssince 1899. Let
Coyne help YOU to a good electrical position!

FreeEmploymentService

EARN AS YOU LEARN

My Employment Department gives you |ig , -
a FREE lifetime SerVice. A.nd if you Students working on a large synchronous Converter
need part-time work while at school I
to help pay expenses, we'll gladly help
you get it.

GET MY BIG FREE BOOK

But get the PROOF! Mail the coupon
below for my BIG FREE BOOK —tell-
ing all about jobs, salaries, opéjortunities. ST

Find out about mY free Radio Service, = !k' - B
Auto & Aviation Electricity offers. This .t e et arassassansanans

costs you nothing and does not obli- } u.c.Lews. presient

gate you in any way. Just Mail the Coupon! : COYNE ELECTRICAL SCHOOL, Dept. 41-81
s+ §00 S. Paulina St., Chicago, Ill.

-
o % Gentlemen: Please send me your big Free Electrical Book with
ectrlca oo 2 151 illustrations. This does not obligate me.
-
[ ]

Depto 41'81 CHICAGO’ lLL- é Na'rrw ................................................ :

' H
¥ Address .... .. e R S H
) | :
: ;
Gy e State.......oensenns :
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THERE'SABIG PAY

For the Trained Man In

RADIO

Dissatisfied with your job? Not mak-
ing enough money? Thenlet me show
you how to get into Radio, the livest,
biggest money-making game on
earth. Thousands of opportunities
for jobs leading to salaries of $60
a week and up! Jobs as Designer,

Inspector and Tester paying $3,000

t0 $10,000 a year; as Salesman and in
Service and Installation work at $45 to $100:
aweek; as Operator or Manager of Broadeast”’
ing Station at $1800 to $5000 a year —asWire-
less Operator on Ship or Airplané, S Talkmg,
Picture or Sound Expert. Thedsands of Blg
Pay opportunities for you to choose from!

LEARN RADIO--

£

TALKING PICTURES

By Actual Work in Gregt'Coyne Shops -

Come to Coyne and learn all branches of Ra-
dio in ten short, pleasant weeks. NOT BY

CORRESPONDENCE, but by actual work s r

on scores of modern Radio Receivers, hLFe'

Broadcasting equipment, the very latest ;Pé

vision transmitting and receiving ap

Talking Picture equipmer.t, ete. Bf cast

yourself in our sound proof stidio room!
Wl

Put an yeuar own Television program!
Leam Rddio the practical way—by actual
io *work on actual radio equipment!
‘ou don’t need advanced education or pre-
vious experience. I don’t care if you are 16
years ol(i or 46. Come to Coyne and I'll pre-
pare YOU for a good paying Radig.jeb in 101
weeks’ time!

TELE VISION

IS NOW HERE!

. And Television is already here! Soon

there’ll be a demand for thousands of
Television experts. The man who learns Tele-
) vision now can make a fortune in this great new
field. Getin on the ground-floor of this amaz-
ing new development! Mail coupon on the oppo-
site page for full information—absolutely free!

Radio Division c OYN E

H. C. LEWIS, President
500 South Paulina Street,

April, 1931
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JOB

Free Employment Service
"EARN AS YOU LEARN

You get free Employment Service as long as
you live And if you'll need part-time work w ile
at school to help pay expenses, we'll gladly hel
vou get it. Many of our students pay nearly all
of their livin% expenses that way. Mail coupon
below for full details.

TELEVISION--
IN 10 WEEKS

Not by Correspondence /7

Don't let anything keep you out of Radio! Start - —

now, and after just ten short weeks of fascinating

work in the great Coyne Radio Shops, you'll be all set for __
the best job and biggest pay you ever had in your life!

Coyne is 32 Years Old!

Coyne Training is tested, proven beyond
all deubt. You ean find out everything
absolutely free—how you can prepare for
a good Radio Job or how you can go into "
business for yourself and earn $3,000 to $15,000

a year. It costs nothing to investigate!

Mail Coupon for My Big Free Book

Fill in this coupon, tear it out and mail it to me atonce. !

This will not obligate you in any way and positively |

no salesmen or agents will call on you. It will bring 500 S. Paulina St., Dept. ét-¢4 Chicago, Il
ou—ABSOLUTELY FREE—a cop%of my big Radioand 1 Send Big Free Radio Book and all

%elevision Book, telling all about jobs, salaries, opportu- § S€P¢ e fyour ig Free Radio Book and a

nities. ete. MATL THE COUPON—NOW! : details of your Special Introductory Offer.

:

]

]

'

H. C. LEWI1S, President

! Radio Div. Coyne Electrical School
1

This does not obligate me in any way.
Electrical School

Dept. 41-8H ) Chicago, Illinois b Address..co.ooeiiii
I
I

_ Gl rveoveeseseneeeeneas State..........
|

Name.......ceovevunnn
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Make Your Old Radio

(Electric or Battery)

a 19:31

TONE CONTROL MODEL-IN ONE MINUTE

wih Vari=Tone TONE CONTROL

Read what two of the thousands of
satisfied users have to say —

,Gentlemnen: 1 certainly want to congratulats yail on the
VARI-TONE Tone Control which T hase been ising on iy
Iy2% model radio. I think jU's just freat. Il my (riends
thought I had 2 new radlo when they heard it. It brings out
some musical notes 1 never was nble to lear betare, and 1t
sounds ro mellow and soft. It also seems te cut oul somne of
the scratehy Interference.

Several frlends want me to get VARI-TONES for then
They were suld on this wonderful device from the first tine |
het them hear my =zet.  All In al, I think it is the most
wonderful radlo cantributlen 1n heopte who want to brilng 1hele
sels up to date that 1 have seen uftered.  Wishing you the
best of success. I am. respectfully yours,

J. Frank Westerkamp,
Bond  HIN, Ohla.

Dear Sirs: T recelsed my VARI-TONE and am very much
pleased with 1t and every «ne who has teled 1t thinks 1t is a
wonder, Enclosed find check for $21.00 for which please ship
10 more at once., Yours very truly.

Donald Taylor,
3638 So. Kaginaw St
Flint. Mlich.

LIST PRICE. $4.75

Your Price

$2.95

RADIO AGENTS WANTED!

Write for Particulars

VARI-TONE is the newest, fastest money maker on the market. Connects
in one minute. Carry in your pocket — demonstrate everywhere. FEvery radio
owner wants his set to sound like latest 1931 Tone Control models. Low price — urepald,
big profits easy. Valuable territory given — a few dollars starts you,

Send $2.95 for sample or order C. O. D. Try it a week. Satisfaction or
money back. (Lower prices in quantities.) Particulars free.

VARI-TONE LABORATORY Name .ioesucecressoseosussseissseintenesoseasesonnncnas sesa

Dept. 75, P. O. Box 700 .

Have the BIG NEW Feature of 1931 Nationally
Advertised Radio Without Having to Buy a New Set

Tone Control is the big, new radio feature this season on expensive radios.

It is a fine thing.

Pceople’s car-drums differ. Some folks like emphasis on hass notes. Sonme
prefer high notes. Some like it somewhere in between these extremes.

Then, too. acoustics differ in different rooms. The same radio "sounds”
better in one room than in another.

Occasionally the air may be "noisy” with high frequency interierence.
Such noises usually are on high frequency wave lengths.

Again, the bruadcasting of certain programs or of certain stations may be
a little off—too much stress perhaps on low or high notes.

Outside of regulating the volume loud, medium or soit with your set, you
couldn’'t do much to correct these annoying conditions.

But Now! —

Now, merely by connecting in one minute the VARI-TONE Tone Control,
with a slight turn of its knob, one way or the other, you can adjust the tone
pitch to suit your ecars.

You can adjust your radio to the acoustics of the room it is in.

'ou can “tune out” or counteract much of the “noise” in the air.
You can compensate to a considerable degree for any faulty broadcasting.

“Vary-the-Tone” of your radio to the way which suits YOUR
ears and YOUR ideas of “what sounds good” in the room
where yvou are. VARI-TONE is easily removed and carried
with you to be attached on the radios of your friends.

The knob may be placed on top of your radio, or it may be
permanently installed by screwing it to front panel or any other
place on the cabinet. Merely remove audio amplifying tube
front socket, insert VARI-TONE disc over proper prongs,
re-insert the tube. That is ALL there is to it! Satisfaction or
no sale! Positively cannot injure the finest radio in any way.

A Full Week’s Trial
MAIL THIS COUPON TODAY

VARI-TONE LABORATORY [“ s nunderstond if l]

Dest. 75. P. 0. Box 700 am not satlsfiedl after

Clncinnati, Dhio . ity

will refurnil my money.
[ 1 Enclosed find £2.05 for which rush one VARI-TONE

[ 1 Rush one VARI-TONE C.0.D. T will pay price on

arrlal.

[ 1 Send me full particulars regarding agents’ proposition.

Cincinnati, Ohio Address .iiieiveiiineicsirostentneiniretieterannannennee
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Radio Gadgets

By Hugo Gernsback

T would he most interesting, if someone of a philanthropic
nature should crect a radio musemmn in which wonld he
displayed all of the different radio appliances which, during
the course of the vears, have been put out by enterprising

and hopeful manufacturers. For one thing, it would be most
interesting from a historical standpoint; and, from many other
standpoints, it would afford a good deal of unusenment, aside
from the instruetive value.

Those who have had occasion to leaf through back-numbers
of our radio publications, going hack over a streteh of ten
vears or more, will be amazed at the tremendous amount of
adio material that has been put ont, and so nmeh of which
became obsolete very quickly.  Of conrse, in an art that
advances as rapidly as radio, this is a neecssary evils yet it
is surprising how many radio accessories, that we could not
do without at one time, are never heard of today. 'The new-
comer, who is just starting in radio, often has not the slightest
idea what the old gadgets were all about. A large eatalog
coulil he made &f all of these obsolete items, many of which
ean no longer even he bought; while others, though obsolete
so far as the experimenter is concerned, are built into a radio
set as a regular thing.  Very often it will be found that what
onee was an accessory, thunght necessary to i radio set, is
today no longer an accessory: for the manufacturer of the
set builds it into the radio set as a matter of course,

Of the many gadgets that come to mind, only a few may
be mentioned here,

For instance, there was the adjustable loud speaker. No
one, some few vears back, wanted to buy a lond speaker unless
he conld rvguh\te it himself by means of an adjusting screw.
Where cun you buy an adjustuble Jond speaker today?

Then there was an epidemic of vernier dials. Fortunes were
made and lost by a number of manufacturers, in just this one
item alone. Yet a vernier dial today is almost obsolete, exeept
in short-wave scts. Manufacturers of radio sets prefer to build
their vernier arrangements, if they use any, right inte the set.

Then we had the tube protectors, and there were a good
manv of these. Vacuum tubes were at that time fearfully
expensive (costing as high as six and seven dollars apiece)
and it was quite the thing to have a special fuse attached to
every socket, to prevent the tube from blowing out, if the
“3 battery should he actually shorted across the filaent.

No radio set, six or seven vears ago, could be sold unless it
had anywhere from one to three jacks, into which yon could
plug in not only vour loud speaker bat your telephone receivers
as well. We conld plug into the detector circvit, if we wanted
to, or into the first or second stage of the amplifiers and no
set was considered complete withont such gadgets, Where are
the radio jacks today, and where do you plug in your tetephone
receiver, even if vou want to, except perhaps in a few short-
wave sets?

Then there was an outburst of adjnstable grid leaks. A
grid leak was considercd so much junk unless yvom could
adjust it to yonr heart's content.  Dozens of wanufacturers
made grid leiks, from the simplest to the most complicated
tyvpes, to take care of the demand. 1t is doubtful whether the
new radio experimenter will be able to buy an adjustable gerid
leak today.

Then we had our tuned radio-frequency transformers.  Somne
of the hest tuned radio-fregueney sets had to have tuned trans-
formers, in order to get the last ounce of cfficieney from the
set. ‘Today the tuned radio-frequeney transformer is a muiseum
attraction,

Then, for a white, we had a number of multiple tubes. The
detector, radio-frequeney and audio-frequeney tnbes were all
incorporated into a single bulb, 1t was proposed to o away
with all the other tubes in the set, and have just one. The
idea did not go over, principally hecause of the great cost
of sneh a tube; although it is inherently sound. 1 do believe
that, in the future, we may have some of these multipte tnbes
again, provided they can be manufactured cheap cnough.

At about the same time, we had a huge crop of tube re-
juvenators.  This was an interesting gadget; mainly for the
reason that tubes were at that time very expensive and they
could actually be somewhat rejuvenated by means of one of
these appliances.  Such electric tube rejuvenators sold from
$5.00 upwards. Go into a radio store today and ask for a
tube rejuvenator; and the clerk will, most likely, not have the
slightest idea of what it is ali about.

Then we had the tube-howl arrestor, which was also an
interesting little gadget at which we laugh, or at least smile,
these days. Tuhes were not as efficient then as they are today,
and they were mostly microphonie.  In those days it would
have been impossible to manufacture a midget set: for the
simple reason that the feedback of the loud speaker would
have made radio reception impossible.  Fven five feet away
from the set, a lond speaker prodnced enough audio feedback
to start the tubes to howl  The tubes in those days were
almost universally microphonie; hence the howl-arrestor gadget.
It is doubtful whether there are any in the market today.

For the same reason, we had an epidemic of enshioned
sockets, for these tubes; these were supposed to cure the howl
etil and, incidentally, prevent filament breakage,  The cush-
ioned socket today is also an anachronism, for the reason that
the modern fube no longer requires it.

Then there was the fad of wavetraps. HHundreds of thou-
sands of these gadgets were sold; the most interesting points
abont them being the advertising elaims, most of which were
unwarranted.  There was hardly a wavetrap manufacturer
who did not make claims that his contraption also reduced or
climinated statie,  1In some eases, this contention might have
bheen true; becanse some of these wavetraps eliminated the
signal as well, so vou could hear neither static mor radio
program.  While there is still a limited market for wavetraps,
the modern set has practically climinated the wavetrap entirely,

What is the moral of all this? Simply that no one knows,
ahead of time, what will or will not be snccessful in the radio
art; and there is no wav to find out except by the hit-and-
miss svstemn. No oart can progress without this expericnee;
and it is to be doubted that the radio industry would have
achieved its present position had it not heen for the activities
of our inventors, big and little. There is always aarket for
a good gadget, and we have them today as we had them vears
ago.  The future alone will tell which of these accessories
will prevail,
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Service Men’s Department

This department is about the Service Mar., 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

TONE CONTROL?
By John F. Rider

HERT. has been a great deal of agita-

tion about tone control, The principle is
being  discussed  pro amd con. Seme re-
ceiver manufacturers favor its application,
and others are against it.

What is tone controlz What does it do?
Guestions of this type are heard daily,

Tone controly in the fullest sepse of the
word, denotes o means whereln the tone of
@ sound may bhe changed,  Sinee the tone
is a4 matter of pitell and, therefory, involves
frequeney consideration, “control of a tone™
wonld seemn to signify some micans of vary-
ing the fregueney.
cedure is impossibles but it s possible to
vary  the comparative amplitndes of  the
frequencies present in a sound, and thuas to
change the timbre of the tone. By inereas-
ing the amplitude of some frequencies, or
the intensity of the sound, it is possible to
ercite in the mind of the Hstener the same
impression as if he had heard freguencies
which were absent in the sounds issning from
the speaker.

While it is true that certain physiological
reactions can be produced v means of a
systemt which ix of such design that the
amplitudes of the frequencies can be varied,
this doces not signify that sech a result is
possible  with the present-day systems  of
“tone control™ which are emploved in radio
Fhere are many reasons which
indicate the need for a tone-control systemn:
among  them are the peculiavities of the
human ear: the faet that the reproduction of
the broadeast music muost usually take place
in a1 room which is mch smaller than studios
where the original music is Ieing produceds
the fact that the intensity of the reprodueed
music is much less than that of the orig-
inaly the fact that the reproducing  me-
chanism is far from being perfect: and sev-
eral other similar consideritions,  1Towever,
the reader should not that the
average capacity-type tone control svsten
produces sueh o control of the freguencies
which are heing passed through the audio
amplifier.  In short, the capacity-type, and
similar stimple forms of tone control, in-
troduce distortion,  Of that, there is no
doubt; hut the question arises, whether such
distartion is or is not desired by the lis-
tener:  Judging from all signs, distortion
of the nature cansed by the simple forms of
tone control is desired by the radio public.
That sueh o condition has been existent for
a long period of time has been shown by the
oft-suggested methods of producing “mellow
tomes.”

“Mellow  tones,” as interpreted by the
radio publie, and as praduced by several
popular methods, means the loss of the

Olwionsly, such a pro-

receivers,

imagine

his own experiences of all kinds.

Edited by JOHN F. RIDER

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 a 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 Ravio-Crarr.

higher audio frequencies.  Anyone interested
in the charaeteristies of speech and music
will readily appreciate the significance of the
high frequencies in speech and mnsics they
wean britlisnee and color in msie, intellig-
ibility and articulation in speech, Bt if 1
do not care for the presence of the high
audio frequencies in musie, and T am sutis-
ficd with the speech-sounds which do not
contain the fregnencies above 2060 eveles,
who is there to tell e that what 1 hear is
not what 1 should hear?  Perbaps it is poor
msic in the cars of a nmsic lover; but 1
like it just the same,

{n the other hand, the introduetion of
the sitiple form of tone control defeats the
effurts of that group of organizations who
are true music fovers and are attempting
to foster interest in musical appreciation,
There is npo doubt abowt the distortion in-
troduced by the simple form of tone control,
there is no doubt that it impairs the beauty
of s symphonic  archestra— but  one  is
tempted to ponder over the possibitities of
satisfuctorily reproducing a 125-piece sym-
phonie orchestra in a living room  (say,
1+ x 17 feet), when the receiver is not
cyuipped with tone control.  Furthermore,
one is tempted to ponder over the sensa-
tions of the average man or wonan who is
not a Jover of svmphonic mmnsie, and who
woukd, when obliged to listen to perfect

reproduction, express an amfavorable com-
ment. Many such individuals find pleasure
in symiphonic music when they ean change
the timbre of the complete sonnd. Whether
or not sich a viewpoint is correet, is bevond
the point. “The fact remains and it is glar-
ing that the simplest of tone-control sys-
tems affords o means of satisfving the de-
sires of the listener,

Perhaps we should qualify the last state-
ment,  The true musie lovers who can
apprecinte good musie, and whose auditory
organs are sueh that they can appreciate
the absence of eertain frequencies, find no
advantage in the tone control,  Unfortu-
nately, bowever, this group is a minority,
and the majority must rule.  Condemnation
of the tone control is ot in order.  What
is necessary is the design of o tone-control
system which ean be applied when desired,
amd  disconneeted when not desired. Of
course such a system must inerease the cost
of a radio receiver, The desipn of the radio
receiver without the tone control shoukd bhe
bused along  the ideal, theoretical lines,
tending to produce music and speech of the
highest calibre,

No one on earth can control the masical
or gastrononiic tastes of any other individuat
or, for that matter, uny of the human de-
sires, Radio manufacturers have known for
a long time that the receiver-buying public
has not been satisfied with the nusical re-
production. It would be wonderful if all
of ns were ausie lovers; it would then be
unnecessary for some of the rich men in
this country to endow and finance nusical
organizations,  The ticket sellers at concert
halls greet many of their customers by the
first names, becanse the same people come
again and again, They are music lovers,
but their numbers are few., We might just
as well look the truth in the tuee; the major
portion of the population desire “hot jae”
amd not symphonic concerts,

The beauty of a syvmphonie rendition can
be appreciated only when the listener is in
the coneert hull, or if the reproduction is of
the original intensity.  Musical composers
attempt to create a picture in the mind of the
listener.  ITow can one visnalize the march
of countless tnen, the rumble of thunder or
of cannon, and countless other images, when
the intensity of the reproduction is so low
as to cause the loss of many notes; and the
crash of bass drims or the thunder of hass
chords upon u piano sound like the Happing
of wings?

It is indeed unfortunate that the jority
of the listening public desire depth of low
notes, and not the brilliuncy of the high
notes, It is also unfortunate that the zone
of frequencies representative of noise in-
chudes the upper aundio register.  Eforts to

(Continved on poge t2:3)
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Operating Notes for Service Men

Hum, oscillation, irregular operation, and lack of selectivity or
sensitivity have many causes; but a timely hint may save check-
ing over a whole receiver in the shop

UM, to an annoying extent, in the
Bosch 18 A.C” chassis, may be
die to one of the usual causes of
such a  complaint—bad  tubes, an
open section in a center-tapped resistor, or
unmatched audio  secondaries—but it has
been sometines found that the chassis has
an inherent hum. At what time this con-
dition  developed does not matter; bt it
may be renredicd by the addition of o 2-f.

By BERTRAM M. FREED

Fleetrical Tnnng in this model, may  he
cansedk by too mueh vesistance in the hum
control across the 2V,-volt circuit of the
heater-type tubes. "Fhis component may be
removed, and one af abont 153 ohms value
substituted, to more acenrate and
finer adjustient, Care shonld he taken to
fusten this unit fiemly to the chassis. An
nnbakineed eondition of the secondary wind-

obtain

ing of the push-pull input transformer will
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Left, Bosch *48 A.C."" filter: vight, transfer-switch and cable connections of the Radiola 47"

filter condenser, with a working rating above
300 volts, connected from one side of the
speaker ficld’s outlet to the chassis (Fig, 1),
Trial will show from which side this bypass
is most cffective. 'This chassis is nsed in
several models; the “16,” 17, “18,” “Jr.",
etc.

Many Service Men forget the existence of
the antenna aligning  condenser which s
located  directly above the antenna  and
ground binding posts in the Bosch ©58% and
“60™ series; this has a black knoh for mannal
adjnstments.  FLack of sensitivity and, often,
cross talk, are caused by an incorrect setting
of this condensers it should be adjusted
when the reeeiver is tuned to 1,000 kilo-
eveles,

Transformer Hum

An elusive hum, in the Kolster “K43,”
nuy be caused by any of a munber of de-
fectsy it must be determined whether it is
due te the “B* supply, a faulty component,
or is purely of a mechanical nature,  Most
frequently, its cause will be found in the
vibration of a power transformer shicld;
placing the hand firmly on this shield will
show whether the hum is due to it If so,
and no ohjection is made, the shield may be
discarded; it is removed by straightening
the lugs which hold it and pulling it out,
Otherwise, the space between the  trans-
former and the shicld may be packed firmly
with soft paper and the shield titted back in
position.  The air space, which formerly
amplificd the hum from the transformer, is
now occupicd hy the stuffing, and the vibra-
tion is greatly dampened.

vesult in hum which ean he remedied only by
replicement, Al termiinals of the power
pack must be securely fastened down.

A cause of oscillation, in the Bosch *“48,”
and certain Fveready models, is improper
position  of the variometer which
shoutd work with the condenser gang to
provide equat sensitivity and stability over
the whole tuning seale. When the latter
is at 0, the rotor of the variomcter should
he at right angles to the stator. ‘To align
the rotor, loosen the two nmats which hold the
variometer to the chassis, and adjust it
When replacing it in position, be certain
that hoth sets of the insulating woshers are
in position between the frame of the vano-
incter and the chassis. Duriinge the operation,
and hefore the wnit is fastened in place, it
will not be amiss to bend the contact spring

rotor,

imperfect contact here miay he a cause of
much distress. Remove the gang shield, and
hend the spring so that the tension on the
shaft is increased.

Phono-Radio Switches

Much time was wasted recently on a
Radiola *“17,” wnd an aceount of the reason
may save another Serviee Man a similar
experience, This set operated correctly on
the phono, side, ot spasmodically on the
radio sidey which led to the conclusion that
the trouble was in the R.F. end.  Testing
the parts and cireuits showed a luck of
sereen-grid voltage on the R amplifiers,
The eahle is hard to trace, beeause red and
green wires lead to different components.
(Sce Fig. 2), Finally, however, the defeet
was found in a badly-corroded  transfer-
switeh prong, which made, apparently, good
contact with the other terminal, The switch
was carefolly cleaned of the corrosion, which
had acted as an insulation, and the prongs
were bent to inerease their tension.

A complaint, on the other hand, of spas-
madie record reproduction on a Phileo com-
hination, was traced to poor contacts on the
transfer switeh,  Care must he taken, how-
ever, not to bend the blades toe far; or
the elasticity and tension may be lost in
this component.

A loud hw in the Radiela “67," which
was not caused by any defeet in the “B»
supply, or any other compovent, was cured
by placing wads of felt on the speaker cone,
to prevent undue response to the 60-cycle
note,  This did not interfere with repro-
duction, and the enstomer was  satisfied,
On this model, when the local-distance switch
is placed on the “local” side, the aerial is
disconnected.  In some loealities, even with
a sensitive super, reeeption is poor without
an aerial; and the receiver will in some
cases oscillate vielently,  In this set, the
power pack is somewhat different from the

on the rotor to give better contact; for (Contivuwed omn page G23)
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Left, output of the Radiola *'66": ceuter. an addition to carly nambers of the Iictor “RE-45"
ta reduce hum: ripht, a scositive poind in resistance-capacity coupling, as in the new Zewith *°10,”
11" and 127 (the latter not the old models similarly nrembered.)
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Leaves from Service Men’s Note Books

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

By RADIO-CRAFT READERS

NOISE IN A S.-M. SET
By James H. Mills

NTE of the Silver-Marshall  sets

very noisyg this was traced, after sev-
cral howrs of testing, to the dial. By shak-
ing the dial knob on the set, there was
produced in the speaker noise which sug-
gested o broken or loose connection some-
where in the set. 1T removed the
and found a filter condenser mounted and
grounded to the base of the dial.  In nincty-
nine cases ont of a hundred, this wonld be
alb right: but here was the hundredtl, and
it caused all the trouble, It is true that the
dial was grovndeds; but only through a roll-
ing contact, which was the noise producer,
A wire direet from the filter can to the
chassis cured the trouble,

was

chassis

KYLECTRON *“K-70"
By A, S, Cook

Anm"r 5% of the Kylectron “K-707
sets, manufactured by the United Re-
producers Corp., which 1T have been called
upon to service, have been troubled with a
short in the 08-mf. condenser coupling the
first ALK, "27 with the grids of the 45 tubes.
When o replacement condenser is facking,
i speedy and oftentimes permanent repair
can be cffected by utilizing the unused pri-
mary of the push-pull transformer, the see-
ondary of whieh acts as a grid coupling
choke,

To do this, remove the defective condenser
from the circuit, and break the plate con-
nection of the ™27 tube at the 20,000-ohm
resistor,  Then, conneet one end of the wn-
used primary to the plate and the other
end to this resistor,

Many of my custonmers have said  that
this miethod of coupling the circuits gives

SEC. -
45
T0 FILTER BANK ~

20,000
OHMS s
K i i
1 5 4% =
| ~B~ T0 FILTER BANK §
The resistance-impedance  coupling  in  the

Kylectron wses o pugh-pull transformer’s sce-
ondary as a choke. 4 rcpair restores the
vriginal purpose of the transformer's primary,

a better tone to the set, Personally, T ean-
not tell any difference; but who am T to
disagree with the customer?

REVAMPING A.C. RADIOLAS
By John J. Nothelfer
F]{().\l this method of improving the tone
guality of Radiola 17,7 “18" and “337
have had exeellent results for
Two changes in these re-

receivers, |
many customers,
ceivers will result in greater tone quality
and lessened L,

The first is to install a 2,000-0hm resistor
in series between the cathode of the detector
tube and the ground or “B—" of the set;
this resistance should be shunted hy a 1-
mf. condenser. The plate feed for the de-
tector is taken off the 45-volt tap and put
on the 100-volt connection of the voltage
divider along with the plate supply of the
it.1°, tubes.  This method will result in
semi-power deteetion; atthough sensitivity is
lowered, the tone quality will more than
nuke up for this,

The sceond step is to take out the first
audio-frequeney socket snd replace it with
one of the UY type; the fikinent prongs of
which are then wired to the detector fila-
went connections,  The cathode of this tube
alse shitld be wired with a resistor, say
2,000 ohms, and shunted in Jike manner to
the detector,

This procedure may apply to any receiv-
ers designed along sinilar lines,

The advantage of changing the '26 to
type tube, in the fiest AL stage, is that the
hum will be guite noticeably reduced.

-

i

REPAIRING RADIOLA 25s
By J. J. Stancil

INCE there are a nuuber of the old

R.C.N “Model 25 supers  seattered
around, and sinee it has not been decined
practical for the averape Service Man to
open up the catacomb when any part of its
interior goes wrang, 1 feel that some of
my experiences with these might be worth
noting.

1 have found, quite often, that one of the
ALE transformers pives way—especially the
pritnary of the last transformer,  Some of
the people who have Jived with and enjoyed
these ald sets do not care to part with
thems se 1 have veplaced the audio trans-
formers,  The following applies, in this in-
stance, to the last A1 transforimer but
works equally well with the interstage one.

I took an R.C.A, audio transfornwer (ratio
$14,-1) and, after entting a hole throngh the
front side af the catacomb can, direetly in
front of the Jast AL tube, T could readily
solder the grid wire of the transformer to
the grid terminal of this tube. 1 then con-
nected the other secondary wire of the trans-
former to terminal No. 6 on the catswhisker
back of the eatacomh,

1 then took a Jr2-nf,. condenser; soldered

]
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The Radiola *Model 25 is still popular <cith

mauy wscrs; tronsformer replacemcuts may be

made cxternally,  The conncctions of the “cat”

are shown in Data Nheet 16 (April, 1930,
Rapn1o-CRaFT),

one terminal of it to the eatacomb can and
connected  the other terminal to the prid
end of the secondary of the transformer,
in plice of the condenser connected in this
circuit inside of the cataconth, [ conneeted
one of the primary wires of the transformer
to terminal No, 14 of the terminal strip,
buck of the eatacomb, and the other pri-
mary to No. 16 terminal. - After making the
above connections, 1 holted the transformer
in an external position on the oval metal
frane holding the catacomb, in a position
as near to the original one in the eatacomb
as 1 could. The set worked fine and there
was no drop-off from volume or general
efficieney that 1 conld discern,

The points marked X are the ones to
which 1T wmade connections as indicated, 1
have replaced both the AF. transformers
in Jike manner in different receivers.  The
first transformer would, of course, he con-
nected lo different terminals on the cata-
comib; but these are readily found by check-
ing up on the terminal strip,

THE OHMIC SERVICE MAN—AND
ZENITH SETS

By J. Rubenstein

T, often wonder, after the explanation

has oceurred to ns, why we failed

to find the seemingly obviouns solution of
a problem for so long a time.

I was  recently  ealled to  repair a
Zenith *De Lauxe N.C— a big eleven-tube
Jolb—and found on the detector plate an
intermittent voltage which indicated poor
cantaet or o loose conneetion,  The tronble
was finally traced to the plate resistor of
that tube. The value of that resistor is
100000 ohis: so, setting my Weston 5477
tester to  the high-resistance  reading, 1
pliced  the prods  on the resistor  and
watched. A reading of approximately 100,
to0 ohms wis noted; and a second reading
confirmed the first,
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I then traced the circuit, but evervthing
tested O. K.; 1 came round to the resistar
and tried it again, but this time the meter
didn’t budge.  Recheckeds; same result.

A glance at the test prods, and the solu-
tion came to my mind: 1 verificd my sus-
picion. I had inadvertently placed wy fin-
gers on the metal portions of the prods, and
the meter recorded the resistance throngh
my hody!

In the same set, what appears to he a
resistor cartridge near the deteetor plate
is a bypass condenser for the latter.  Also,
i lot of noise, similar to static, was traced
to corroded contacts in  the pilot-light
socket. The latter, in this set, is of the
antomohile type, using a G-volt, 3-cp. hull,

In o Zenith *33X" a bad lunne when
the volimme control was turned down, was
traced to excessive voltage on the plate of
the detector.  This should not be greater
than 45; the former reading was 54,

“LOW VOLUME"
By Ruford W. Watson

I all the problems that face the radio
O Service Man, the problem of low vol-
ume is perhaps the most perplexing, that
is after the tubes and antenna installation
check okev. The lack of ability to get the

RADJO-CRAFT

stations “that we used to get every night”
nkty be traceable to any one of a thonsand
things, ranging all the way from weak bhat-
teries to an andio transformer that is almost
ready to kiek off.

In one Crosley “Bandbox,” the lack of
wonted sensitivity was traced to the
dition of the condenser gang.  The set was
reral vears old and had seen mueh serv-
ices the rotors are supported by only one
bearing, and wear had thrown them out of
alignment until the plates touched in spots
as the dial was turned.

Corrosion in the condenser gang of an
Atwater Kent eleetrie caused the set to he
weals, and extremely noisy when the tuning
dinl was rotated,

con-

About the only thorongh way, of correct-
ing such troubles, is to completely dismantle
the gangs while this work is being done it
is well to nmke sure that the volume control
is in quict operating condition,  The shaft
of the volume control in a Crosley eleetrie
“Bandbox™ was found so badly  corroded
that the set would not funetion properly.
A little cmery cloth corrected this difficulty.

Redueing the resistance of the grid sup-
pressors inoanother  set—a Zenith-——that
lacked *pep”™ solved another problem of low
volume,

Tu vertain Apex wodels the low-potential
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end of the grid-hias resistor is grounded to
the “Gnd™ post of the set. In one case of
low volume and intermittent operation, my
client informed me that pressing  firmly
against the “Gnd™ post oftentimes restored
the set to normal operating condition,  1le
surmised that the ground connection within
the set was bads the tone quality of the set
led me to an entirely different conelusion,
which was that of improper grid hias for the
45°s. My Jewell avalyzer confirmed my sus-
picion, and within ten minutes the set was in
normal  condition.

Sometimes I come upon a jobh that has
been badly bungled by someone who pro-
fesses to be a radio technician, but doesn't
seemn o realize that radio practice will not
tolervate the nse of acid in soldering,

As an exaple of the possible great ex-
tent of the damage, and the unexpeeted
nature of the effects, 1 was once called upon
to check up on trouble in an Apex sercen-
grid set. The dealer who sold the set,
and who was having the service work done,
informed me that the indieations were that
it was power-pack trouble. T found the
voltages all low and fluctuating.  Continnity
tests for shorted condensers in the power-
pack and by-puss condensers aequitted these
parts, which were in good condition. ‘There

(Continued on puege G21)

The Service Man’s Opren Forum

His Opinions on Conditions and Practices in the Radio Business

SERVICING FOR PROFIT
Editor, Ramo-Craer:

1 look forward with pleasure to the com-
ing of each new issue of your helpful maga-
zine,

1 have heen connected with radio since
days of the old spark sets and leose coup-
Iers.  Let me say, that 1 have subseribed
or bhonght from news stands, practicadly
all of the leading radio publications and,
up to date, 1 think I get move genuine hetp
frome this paper than all the others com-
bined.

I am gervice nanager for one of the lar-
gest music honses  in Nebraska  and, of
course, have ny ups and downs in the ron-
tine of service work.  The shop is very
complete, with all necessary equipment such
as test panels, tube cheekers, oscillators and
anatyzers,  Radio servieing is a business
with our firm, and was installed as o means
of making wmoney and keeping our  cus-
tommers satisfied, not as a

Our line of sets are the Majestie, At-
wiater-Kent, R.C.A. and  Vietor, and we
service all new sets free for the first thirty
days and gnarantee the tubes for six months;
bt we do not helieve in free serviee,  The
publie know that they will not receive any-
thing for nothing; so why kid them to he-
lieving that they wight? The satisfied cus-
tomer pays his hard-enrned money for serv-
ice and, if the machine is not satisfactory
with him, he has room to complain and the
business man ean afford to make it right.
He is being paid fer it

I notice a good wmany conunents on the
midget receivers. In our part of the coun-
try, the midget has not ent a very big figure.

neeessary evil.

Only the people, who could not otherwise
own a radio, buy them; amd we use the
midget radio as a football to roll our cns-
torer to higher-class merchandise. 1 think

WHEN YOU WANT IT'

50°a Call

ANYWHERFE. in
Manhattan & Bronz

MINUTE-MAN

Radio Service Bureau
1861 Park Ave, (127th S1)

A txpical crample of the arresting advertise-

monts sehich have cansed so much comment in

recent letters to the Open Fornm. Obviously,

tie purpose is introductory; some Service Men

have cven advertised free first calls for the
purpose.

that the midget vadio, used the proper way,
will ke the dealer money.

I have a snggestion to make for the boys
who are installing the automaobile type of
radio. The nmjority of autes that are heing
cquipped with vadios, are the Iarger types:
many have two wire wheels in fender wells
on the side. By slipping insnlating materials
hetween the metal supports that hold the
wheels in place, and drilling two smatl holes
about one-cighth of an inch in diameter in
the running board of a car, it is possible to
connect the wheels in series and gives the

automobile plenty of unshielded aerial; the
wheel, being mounted on mhber, gives the
acrial plenty of insulation,

On my own car it was only necessury to
put one piece of inner tube under cach of
the tire-lock arms, to completely insulate
the wheels from the rest of the metal hody;
and this systeln works very well, besides
climinating plates and excess wire.  'The
villve-lock nuts can be used for a connecting
link.

Fvererr A, StErMAN,
Gaston Muxie & Furniture Co.,
Hastings, Nebruska.

ESPRIT DE CORPS
Editor, Wamo-Crarr:

In all prebability, Mr. R. Donglas Clerk
can handle that “Skeptical Bunch™ in just
as short order as he serviced (7) those re-
ceivers, 1 believe, however, that there are
two sarcastic replies from Maine and Towa
that could jnst as well have been left un-
saich.  If some of these Service Men had
other things to do except find fault with a
brother  Service Man and his methods, 1
frankly believe there would be more har-
mony and less friction among s,

"Tis welt said, “United we stand, divided
we fall,” and so be it.  Fellows, let's pull
together and we will win!

I have been a Radio Service Man since
the days when helping a fellow put that
“Catwhisker™ on “The Spot” was all in
the day's work.  With stacks and wngodly
piles of mapazines, and hooks now moere or
less obsolete, not to wmention those unre-
corded hours of circuit experimentations to

(Continued on page 628)
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ERLA MODEL 224 A.C. SCREEN-GRID RECEIVER

Electrical
The

This receiver is maimfactured by
Research Laboratories, Inc., Chicago, Il
following values are used in this circuit:

Condensers Cl, (2, U3, (4 are the nming
C15, ¢.5.mf; Co, €7, O8, U1
9. (10, .001-mf.; C1i. €19,
0.1-mf.; Cle, C17, 2 md.: CI38,

1. mif.:
3 mf.
Resistors 101, K6, R7. 70,000 ahms: K2, 5.600

Cl4,

vhms: R3I, R12, 6,000 ohms: R4, 80 ohms;
R5, R8, 100.000 ohms; R9, 1,000 ohms; R10,
R1Y, 10000 olims: R13, RI4 20 ohms.

Average current readings for this set are as
follows: filament potentials: V1, V2, V3, V4,
V'3, 2.4 volts: V6, V7. 2.5 volts: VR, 5 velts.
Plate potentials: Vi, V2, V3, 1753 volis: V4,
70 volts; V3. 95 volts: Vo, V7, 245 volts: VS,
350 volts.  Screen-grid potentials; V1, V2, V3,
80 volts. Ground-te-cathode; V1, V2, V3, 1.5
w2 volts: V4, 6 to 7.3 volts: VS, 43 volts.
Grid-to-filament, V6, V7. 30 vults,

This chassis is well shielded and normally
does not oscillate, However, if a tnbe shicld is
left off, or if the aerial lead is allowed to dangle
in aronnd the tuhbes or  control-grid leads,
oscillation may oveenr. 1f the bottom shield of
the chassis is removed, oscillation is generally
encountered. It is likewise important that the
ground and the aerial leads e connected as os-
cillation may occur if these are left uncon-
nected, 1t is also important that all the shield-
ing. particularly on the gang condenser, be in
place and fastened securely, Changing the
screen-grid mbes arownd may correct oscillation
or tewlency to motorloat,

Considerable heat and loud humming of the

transformer should bLe investigated for short
circuits across one of the windings of the
transformer. .\ piece of wire or solder may

have become loose, or the insulation of one of
the leads may have been ot throngh, and
short.circuited one or more of the transformer’s
windings. In any of these cases, if the trans-
former has not heen allowed to remain in this
short-circnited condition too long, correction of
the short or separation of the shorted leads and
the insertion of new leads will correct this and,
nsually, the transformer will agin  operate
satisfactorily.

If the switch leads of the "“high-low™ voltage
switch hecome shorted, considerable heating and
danger to the power transformer will result. 1l
one of the plates of the "8 should hecome
quite red and its filament liright, whereas the
other  filament  and  plate  are  comparatively
cool, the trouble is due to improper connection
of the high.woltage winding to the plates of
the '80 tube. Voltage tests will generally show
a considerably higher reading on one plate than
on the other. This i» dne to the connection

1
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of the tap on this winding to one plate, instead
of the tap's lbeing connected to its proper cir-
cuit connection.  Filter chokes of this power-
supply unit generally will give very little tronble;

however, if either shonld bLe shorted. a con-
siderable  increase of hum, as well as  ab-
normally  high plate voltages, will result.  An

open circnit of either choke coil will resnlt in
absence of voltage across this cuil, as well as
the cirenits to which it supplies. The filter
condenser used in the power supply is consider:
ably oversize. and there should he very few
cases of breakdown of these nnits,  Excessive
hum may be due to an open resistor, which will
reynire  replacement.

The volume comtrol-and-switch  comhination
is a particubarly rugged mnit; the resistor heing
rated  comsiderably  above its operating  value.
The possible troubles from this nnit are an
open circnit, due to entting of the  resistor
wire, or improper operation of the phone-radio
switch. ‘The cutting may be cansed by hitting
with a sharp tool or the like. Care shonld le
exercised in working on this unit. in order not
tu injure the resistor element. If this resistor
is open at one eml, there will be no contrul
of volume on weak or strong signals.  This,
of course, shoull not he confused with the
somewhat ahrapt variativn of control when at-
tempting to contral strong local volume in the
“distance” switch position. [f this resistor
is open at the other end. there will e no signals
received, since no  voltage is then impressed
ou the screens of the screem-grid tubes. A
check for either of these conditions may be
made by connecting a voltmeter from the screen
to the cathode: amd varyving the volnme control
should show variation of the screen-grid voltage,

Hf the single-pole switch, governed Ly the shaft
of this comrul does not operate, when the control
is turned toward the extrenme left in the “off
rilio and en phone™ position, no phonograph
operation will be had.  _An examination of this
switch will generally reveal either condition, and
the method of its correction hy re-adjustment.
A little roughness in the volume control will
he overcome hy applving a touch of light oil
with the finger tips across the resistor element,
it should be noted that the shaft and hody of
this control must he insulated from the chassis
frame.

Distorted signals may be due to poor 27°s or
45°s, but there are a number of other possible
canses of this tronble. Low "B voltages re-
sulting frum a defective "80 will, of course,
cause distortion. I the distortion is dne to
rattles in the speaker, this may be defined by
substitnting  another  speaker. Generally a
speaker which rattles will have its moving coil
rubbing on  the center pole-picce.  This can

e
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generally he felt, by slightly pressing the dia-
phragm in and ont, aml noting whether any rub-
ling exists. Another cause of distortion, which
is generally very bad, is cansed hy cither re-
versed connections in the speaker transformer ur
by an open or shorted comtection at this point,
Open  grid-hiasing  resistors, or shorted Dbias
condensers in the first audio or push-pull stage
will resnlt in distartion and increase in the
Imm level.  .An open field connection will also
resitlt in distortion amd weak signals.  Voltage
readings  across the ficld connections  will be
abnormal aml, also, no magnetic pull will be
felt on touching an iron or steel tool to the
center pole-piece.  An open winding on one
side of the push-pull transformer will also
result in some distortion, principally on strong
signals; this latter condition wili bring about
some increase in the hum jevel

The field coil of the reproducer in this re-
ceiver has a resistance of 1,000 ohms and is
designed to carry 100 milliamperes,

Mounted on top of the condenser shield is the
pilot lamp and receptacle. On looking at the
front side of the condenser shield, the four
aligning comdenser adjusting nuts will be seen;
these sesve to align the tuned stages, and
seldom  require readjustment.  To make ad-
justments in the alignment of the tuning con-
denser, the receiver mmst first be removed from
the cahinet and connected up on a bench with
antenna and ground as for receiving, By look-
ing to the left of the tuning dial, four holes
will he seen along the shiekd can of the tnuing
comlensers. Through three holes can be seen
four hexagonal nuts, which are to be adjusted
for aligning the tuning cendenser. Any wreuch
which will fit these nuts whether insulated or
not may he nsed. D’roceed as follows, to align
the circuits: Tune in an oscillator signal be-
tween 220 and 2410 meters: use an indicating
meter.  Set the “local-distance™ switch on the
distauce™ position.  Turn down the volnme
control nntil station can just bhe heard. With
the No. 4 Spintite wrench turn the adjusting
mut (nearest the tuning dial) first to the right
and then to the left. 1f this section of the
tuning comlenser is properly aligned, the signal
will get weaker whichever way the nut is
tnrned: however, adjnst for strongest signal.
FFollow this procedure with the remaining
circuits.

It is important that the preper polarity in
connecting the pick-up leads to the chassis be
observed. Ome jack is marked “R,” meaning
red or grid side of cord; and the other is
marked “B,” for the ground side of cord.

Connection to the incorrect terminals may resnlt
in hum, or lack of phonograph volume,
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BOSCH MODEL 60 VOLUME-CONTROL RECEIVER

This receiver, the “Maodel 60 chassis with
autumatic volume contral, is manufactured by
the .American Bosch Magneto Corp.,, Spring-
ficld, Alass.; the following parts values are
used:

Condensers C1. C2, 3, C4, C5 are the
nsual tuning capacities; U6, an antenna trim-
mer; C7, Cl1, Cl4, .04-mi.; C8 C10, .25-mf.;
¢e, 12, C13, 17, 0.5.mf.; (15, (20,
C20, .006-mf.: C16, 1.0 mf.; CI8, C19, .0001-
mi.: C21, (220 27, 2 mi; €23, €24, 4 mf.;
€25, 0.75-mf. (exact),

Resistors R1, 500 ohms; R2, R4 Ré6, Ra, R9.
1.000 ohms: R3, RI1I, R12, R13, R26, Vi-meg.;
R3. 20,000 ohms; R7, 10,000 ohms; R10, R28,
30,000 ohms; Rlo. 900 ohms; RI7, R19. 3.000
ohms; RI18, 23.000 ohms; R20, K21, 2,000
ohms; R22. 1.300 ohms; R23, 2,380 ohms; R24,
160 ohms; R25, 950 ohms.

The *Maodel 60 and the *“Model 58" are
very similar in general arrangement. The
60, however, is equipped with automatic
volume control, a “mute’ switch, and a larger
reproducer.  On the side of the cabinet is the
tone control. In addition to the tules regnireld
for the "58," the *‘60™ requires a type '24 tube
for the volume control, V8.  .An  automatic
“radio-phono.”  switch is operated by sinmply
turning the tuning dial to zero. The *Model
617 corresponds to the “60,” but is designed
fur use on 25-cycle, 100 to 130 volt A.C, supply.
The chassis is the same, and the power pack
differs only in the power transformer and filter
condensers.  Letters D and E refer only to
the style of cabinet.

Lack of sensitivity may be due to incorrect
connection of the three leads to the “local-dis-
tance”” switch. [t may be advisable., in some
localities, to operate the set without a ground
connection. Check the alignment of the tuning
condensers.

Poor tone quality may be due to a defective
*45 (which is ionized). Check also the remain-
ing tubes in the receiver. If the plate currents
of the type '43 tubes differ more than 5 ma.,
the ontput transformer will be overloaded and
some distortion will result.

Operating voltages for this receiver follow:
IFilament potentials; V1, V2, V6, \'7, 2.4 volts;
V3ICVE VS VR, 2.3 wvolts; V9, 5.0 volts.
I'late potentials; V1, 170 volts; \2, 180 volts;
V3, 185 wolts; V4, 60 volts; V5, 150 volts;
N6, V7, 250 volts; V'8, 30 volts, Screen-grid
potentials; \'1, 70 volts; V2, 80 volts: V3,
85 volts; V4, 10 volts; V8, 20 velts. Control-
grid potentials; V1, \'2, 2.0 wvolts; V3, LS
volts; V4, 1.0 volt; V35, 0.l-volt; V6, \'7, 50
volts; V8, 0.2-volt. [I'late currents; V1, V2,
3 ma.; V3, 2 ma; V4, O0l.ma; VS5, 6 ma.:
Vé6, V7, 30 ma.; V8, 0.2-ma.
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The condenser (drive-helt consists of a heavy
stranded  phosphor-bronze cable having a small
loop at each end. Correct tension is maintained
by means of a spring. . \ter replacing the belt
it is necessary to reset the dial; o do which,
loosen the small gear on the knob shaft. Turn
the shaft to the left as far as it will go. Set
the dial against the stop at “100” position, and
re-tighten the small gear. The procedure in
replacing the helt is as follows: turn the con-
densers to the position of minimum capacity.
I"lace the loop at one emd of the drive-cable
over the pin at the top right hand side of the
large drive drum.  lead the belt along the
groove aml downward to the small grooved drum.
Turn the comlenser gear to the 100" position
(condenser  fully engaged).  Start the Dbelt at
the center groove of the small drum and wind
on 6% turns in a clockwise direction (to the
right). toward the front of the receiver. liring
the helt up amd over the iller pulley. Follow
down the groove of the large drum and hook the
loup over the drum’s tension spring. ‘The spring
can nmwst easily he pnlled into the correct
position by looping a length of wire or strong
cord around the spring hook.

The field coil of the dynamic reproducer has
a resistance of 2,000 ohms; amd the voice
coil, one of 10 chms. .\ copper shield ring over
the core prevents feed hack between voice and
field coils and the B supply. The only
adjustment  consists  in centering  the moving
coil in the air gap. Do this as follows: loosen
the holding screw. Insert in the air gap.
around the moving coil, four gauges made of
paper strips 0.01-in. thick. The strips shoukl
be about 6 in. long and 3/16-in. wide. Re-
tighten the serew and remove the gauges., The
connections to the reproducer are made at the
terminal strip located under the name plate.
The red amd brown leads run to the voice
coily and the hlick Jead to a terminal.

On the *Model 60" is a meter M which may
be used in aligning the tuned stages. The
meter will swing o the right as alignment
is reached.

A\ grounding spring on one of the tuning
condensers, in the third R.I°, stage, grounds
this condenser in the ‘phono’™ position, or dial
zero setting, and in this position prevents cir-
cuit oscillation,

The operation of the amtomatic velume control
circuit is as follows: When the signal heing
received increases in volume (as in tuning in
a more powerful station) it results in a higher
signal voltage on the detector tule. This higher
voltage is applied to the grid of the auto-
matic  volume-control tube, by direct connec-
tion through one lead. .\ higher voltage on the
grid of the automatic volume-control tube results
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in the tnbe drawing greater plate current
through R3, which controls the grid bias on
the first and second R.I%. tubes. The increased
plate current through R3 causes a greater in-
crease in the voltage drop across this resistor.
This change increases grid bias on the first and
second R.I°, tubes and therehy arts down the
signal.  The tuning meter M is in the plate
circuit of these two tubes; it also indicates.
therefore, the action of the automatic volume
control, swinging further to the right( low
plate current) as the signal level rises on a
powerful station. [t will be noted that the
tlament, cathode. and grid circiits on  the
first two R.I%. stages are separate from those of
the rest of the receiver, and are at approxi
mately the same voltage (above ground) as the
plate of the automatic volume control tube.

It is necessary, for the proper functioning of
the receiver, that there shall be no points in the
coils or wiring where leakage to ground may
occur, It is also important. for proper oper-
ation, that the autumatic velime-control tube
should have proper characteristics. Such a tuhe
can easily be selected as follows: have all the
tuhes in place except the automatic voluime
control, and switch the receiver “‘on’’; hut do
not tune in a station. If the tubes are all
operative, the meter needle will swing to the
left from 3% to 5 divisions. Insert the auto-
matic volume-control tnhe., V8, and note the
action of the needle. The antomatic tolime~
control tube tested is suitable if the needle
remains in the same position,

The varions resistors in the receiver have the
following color code: 230 ohms, white; 500
ohms, yellow; 900 ohms, black-brown; 1,000
ohms, white-red: 2,000 ohms, brown-yellow;
5,000 ohms, hlack-yellow; 10.000 ohms, hine-
yellow; 20,000 ochms, green-yellow; 25.000 ohms,
blue; 50,000 ohms, green-white; 0.1.meg., hlue-
white; 0.25-meg., brown; 1.0 megohm, black; 2
megohms, black-white.

R.F. transformer 1.3 is untuned, and signal
amplification through this stage increases in
the low-frequency region (100 on the dial).
The antenna inpnt system is so designed that
one setting of the antenna trimmer condenser
C6 will maintain the antenna in tune over the
entire hroadcast hand. This condenser is pro-
vided with a small adjusting knoh, and need
be set only when it is installed or when subse-
quent changes are made in the aerial. It is
recommended that this condenser be adjusted
in the following manner: tune in a semi-distant
station which comes in at some point hetween
40 and 60 on the dial. Reduce the voiume until
the station can barely be heard; then turn the
adjustment knob until it is at the point of
toudest reception.
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Favorite Testing Equipment of Service Men

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

ANALYZER AND TOOL KIT

By H. Harrison and W, Green

HE test analvzer deseribed cmbodivs

features which have always been de-

stred inany instrment boilt for serv-

ice work: (1) low cost: (2) simplicity
of design: () acenracy of measnrements;
()} rogpedness of the complete it 1t s
needless to add that the kit is capable of
testing anything from old battery models to
the latest sereen-prid reecivers,

The total cost is extremely Jow; approxi-
mately ¥25.00, inchuling the earrving case,
panel, two Jewell meters, and all other parts.
The disgran is of very stimple design, toggle
switches being used to obtain the various
meter readings instead of the usnal push-
button or bi-pokir arrangements. Neenracy
was found to be within 19, lits, after emo-
petitive tests with commercial instroments

liad been minde,
The carrving case is ideally  suited  for

service nse,  There are two Jarge compart-
ments for tnbes and toolse A dozen tubes
may be easily carvicd in the tube compart-
ment,  In the tool drawer may he phiced
the pliers, serewdrivers, soldering irons, re-
placement  parts, and  other usual  serviee
aids. The over-all height of the careyving
case is 16,5 inches; the width and depth are
12 and 7 inches respectfully, The totad
webrht with all aecessories is 18 pomds; the

used for the 10- and 100-millianpere seales,
to know the internal
sistance of the millianuneter,  In this parti-
endar case a Jewell "Pattern 887 was nsed.
The shints for this mwter arve 3173 ohns
for the 10-mill. seale, and 03-o0lin for the
1og-mill. seale. The internal  vesistanee of
the meter is 30 ohis. M other types of
willismmeter are used, it is neeessary to
divide the internal vesistanee of the meter
the full-current reading desired less one,
For examples if a Weston No, 301 is used,
and the M-ma, vange is wanted, divide the
internal resistanee of 27 oluns, by 10, (enr-
rent range desived) Tess one or 9, 'The shant
in this ease is 3 ohrs,

it is necessary re-

by

Resistance and Capacity Tests

Resistanee tests are now
important featiuves of every testing deviee.
In this analyzer, a 4.5-volt hattery, in series
with o 15000l resistor amld the milliam-
mcter, is used to test unknown resistances.
The smue Lest ean be used to test continity
and short eivenits. For measnring
tanees, the following formula is nsed:

Rx 4+ R =Fk/L

E is the battery voltage; 1 is the cur-
rent reading obtained when testing:; R s
the resistance in cirenit; and Rx the resis-
tor under test.

Assmne e enrrent reading of .6 on the

and  eapaeity

resis-

Substituting in the
we find that Kx plus
L0006, which s

amperes, and olnns).
cquation piven above:
4300 cquats 15 divided by

milliinneter; this equals 00GG-mpere (all The finished tool kit. zweith anaivzer above, and
analyzer itself is only 8 pounds, values st he expressed in terms of volts, compartments for tibes and tools.
Finding Resistor Values [ — = — =
Two Jewell meters are used to obtain the 59 i
neeessary test readings, ‘They are an O-1 + _l sé J
milliiammeter, and a O-3-15-150 triple-range o-l%%ma I ’
A voltieter, Sinee a O-1 millianmeter ’ | Lr_f S5 |
is used for all direct-current measurements, ] T - l
it is a very simple matter to ealeulate the sa [ |‘
resistors necessary to convert the meter R7 &
into a voltmeter of various readings, It o mn-pC. l
is needful to muttiply the full-seale voltage 1”6 \ pram b
wanted by LK, to wet the size of the re- > LI
sistor direetly in ohms,  For example—the = § ,‘.‘.‘.‘.‘." sip | loversoe |
resistimee: necessary for a O-100-volt scale ng s2 ¥ & &1 \_‘,0'0"""‘-’3"‘
is 100,000 olins. ) L. 777 BPS R2 \ 0-250VO0LTS OC. |
Be sure to use aceurate resistors, sinee 8P4 I TEST 58 |
the acenracy of the meter readings depends \ L*—'L"! e ’l ey s9 CELTSOLTS
upon  the resistances. Such vesistors are 0-150 vOLTS ’ E ﬁ'— BPG R4 + RS
made by various mannfacturers and are very Ac. CAP [ 11{ "_: L r_' | R— +%A C
vasy to procure, F 8Pz 0—=T
o find the resistance value of the shunts ———— = e -— —
F - Fie 1 (ah 1500, Sinee Ry plos 13500 equals 1.500,
“ig. 1 (above) therefore Rx is 3,000 oluns,  The capacity
lls: iz ﬂb‘@sf'v' @M‘ lﬁ, :\?A The sehiematic cirenit of the of  condensers nmay e determined ' fronn
vialvzes, du which ren ool previous  ealibration,  The  12o-volt A

wnd  serics
make  possible o

shwits
which

awnd virewits,

Fig. 2 (left)

The dppeurance
showing taoe

weters are pecd, together with
risistors
Tery
wide range of tests on tiubes

of the paoel,
relative positions

line, in series with the 150-volt eter and
the condenser nnder test. will give readings
depending on the capacity nnder test. A
chart is after stamdare
tested to obtain the

wraph or drawn,

condensers have heen

veadings,  DBe o sure that the  line-voltap
is always the smne when testing: for the

readings will vary if the lHne-voltage is dif-
ferent, and the praph will be of no wse

i the meters, socket, togaie Havi :
500V, 250Y. F“’ ‘24 0V, 10OV, witches and  binding  posts aving  computed  the  resistances and
e @ i @ ETC. @ GR. GR. With a tittle practice, readings JJunts for the voltage amd current seules,
takcu cery rapidly,

proceed with the actoal
625)

W Can new

(Continued on paye
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A Modern Single-Meter Tube Checker

The circuit and arrangement of a new instrument,
designed by a maker of precision testing equip-
ment, for use of dealers and Service Men

OME men get along splendidly doving

boon periods but, at the first sign of

a depression, they give up in despair

and fade out of the business picture.
Others refuse to aceept defeat and, when
times are bad, they expend extra effort,
try out new ideas, and often make more
money than they ever made hefore.

This point is strikingly illustrated by the
experience of radio dealers and Serviee Men
who have adopted the use of a tube checker
to pep up their business.  The explanation
is found in the very nature of radio. The
action of a radio reeeiver depends funda-

mentally upon the action of its vacaum
tubes.  Considered in this light, every radio

receiver consists essentially of a collection
of parts designed to connect a group of
tubes in a certain predeternined manner,
and  to supply  these tubes  with  definite
voltages.  When these functions are prop-
erly perfornied by the radio set, it will
operate  satisfactorily, provided that  the
tabes themselves are normad.

Maodern tube checkers are highly refined
instruments, and bear little resemblanee to
the earlicr deviees bearing the sime name.
A fitting instance of this trend in test
cquipment  design is  the “Supreme Model
19 tube checker; this test instrument, em-
bodying wany unique features, is illustrated
in Fig. A, and its schematie cireuit is shown
in Fig. 1.

Layout of the Instrument

It tests at the correct filament voltage
every type of tube, inclnding the new 2-volt,
the 3-volt and the 7y,-volt tubes,  This
matter of proper filanwent voltage, while
testing, is of the wtmost  importance; if
improper  voltages are used, readings ob-
tained are meaningless.  The “Model 197
also tests both plates of full-wave rectifiers,
and offers a  positive test on sereen-grid
tubes.  This last is another important fea-
ture, in view of the constantly-inereasing
use of screen-grid tubes in modern radio
receivers. The “Maodel 19" is so advanced
in its desipn that it will even test pentodes.

Six sepurate sockets, plainly marked, pro-
vide for every type of AC or 10C (bat-
tery) tube in general use; sinee each tube
has its own testing socket, no switches are
required and benee maximum speed in test-
ing tnhes is attained.  An ingeniaus ar-
rangement is provided for testing 2v,-volt
power tubes in the 33-volt socket.  The
cirenit characteristics are such that the cur-
vent-resistance drop introduced by the 21/,-
volt tubes is exactly carreet for reducing
the applicd potential te the 21, volts re-
gnived.

The various pin jocks used have insuliated
heads to prevent aceidental  short-cireuits
shocks.  In addition to the “control-
prid™  jack, mwentioned in conneetion with
the sereen-prid test, there is a space-charge
“sp Ch™ jack, which provides an effective
putential of 10 volts for the space-charge

and

By H. G. CISIN

connection of pentodes.  There are also two
other pin jacks, marked *11,” which furnish
a B3-volt fillunent potential for overhead-
(top-Yheater filament tubes. Suitable leads
are inctuded with the checker for making
the various pin-jack connections,

Fig. A
The appearance of the “Model 19"

The meter employed is a large 3Y,-ineh
IYArsonval-type G. F, direct-current milli-
ammeter, in o full bhaketite case.  Both the
80- and the 8-mil. seales are fully ealibrated,
The 80-mil. scale is normally in the cireuit,
but, when the 8-mil. button is pressed, a
shunt is taken out of the circuit (see
schematie wiring diagram Fig 1), making
the 8-mil. seale cffective. When the “Sereen
Grid—80" button is depressed, an effective
positive sereen-grid potential of 70 volts is
appliecd  to the scereen-grid and  pentode
sockets,  When the “Grid Test” batton is
depressed, the normal zero-bias control-grid
potential is changed to an effective negative
potential of 3 volts,

The difference between  the  two plate-
current readings, with a tixed difference of
3 volts applicd to the grid, constitutes the
mntnal conductance index of the tube. This
method gives the readings a definite value
unobtainable by the frequentiy-used methods
of ecmploving  an  uncontrolled  variable
voltage with free grid,

The Supreme checker utilizes a Jurge-
eapacity transformer supplying secondary
putentials of 125, 70, 10 and 3 volts and
filament potentials of 7. 5, 33, 2 and
1Y, volts. The size and the quality of the
transformer emploved assure adeguate fila-
ment current.

Principle of Operation

To determine the condition of a tube
under test, it is necessary wmerely to check
the wmeter readings with the ideal limits,
which are plainly marked on the instrinuent
panel besicde each socket,  This eliminates
waste of time in referring to charts, curves,
or other«data sheets.

The *“Mmdel 197 can be used by anvone,
since it s extremely easy to operate.  In
fact, written instructions are hardly neces-
sary; ohserving o few simple precautions
makes it impossible to injure this tester,
In fact, positive protection is afforded to
the meter against damage through the at-
tempt to test short-circuited tubes,

The tube readings, used as reference in-
dices, have been developed in co-operation
with a nuntbher of the largest nranufacturers
of vacuum tubes. In compiling them, thou-
sands  of tubes were tested;  comparisons
were made on the most celaborate faetory

(Continued on page 626)
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The suternal comnections of the checker wlich is arranped to take any type wof tube, with the

minimum of seitehing,

The contral 10L.C meter is antomatically comncited to awy tube sehich

i plugaed inte the appropriute secket.
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Battery-Operated Sets--New 2-Uolt Stvles

The introduction of the two-volt tubes marks another period in

ANY radio programs have winged
their speedy way through the am-
bhient ether sinee onr radio manno-
facturers last gave any really seri-

ous thought to ameliovating the sad plight
of the man withont o standard light-line
connection in his home.

“What s Radio’s Greatest Need  for
19305 was the heading of a page, in the
December, 1929, issue of Rapro-UCnkarr, in
which one radio dealer stated:

*“There are approximately 7,000,000 farm
homes in the United States.  In this viein-
ity, (Minnesota), abont 2164 have battery-
operated sets, and only abont 29% AL, sets.

*“This year all-electrie sets have had their

boom in city and small-town sales.  The
great majority  of  farm homes are not

equipped with electrie-light enrrent. Abont
N of the farmers who have clectric-light
plants have radio sets already.

“Basing my  assumption on the forego-
ing faets, there are hetween five-and-one-half
and six million farm homes that are in the
market for battery-operated radios and, in
view of this, I consider the most urgent
requirement of the radio industry today is
the creation of a battery-operated radio
working at peak cfficiency with a mininnm
number of tubes and a minimm consump-
tion of battery current.” '

Suddenly, there comes a loud knocking
at the door, and lo, we find dewnanding
entry a radio receiver completely  self-
powered; and combining every feature the
heart could desire.  Selectivity, sensitivity,
volume and quality are there. So too are
automatic  volume control, tone control,
superlieteroayne cireuits, combined long- and
short-wave tuning. illwuinated dial, dynaniie
reproducer (also, the “inductor  dynamic”
reproducer), single-dial control, chassis con-
strnetion, sereen-grid tubes, push-pall power
amplification, dual volume control, eomplete
shielding, frequency-calihrated  dials, low

Fig. B

Cross-section of an “‘airecell’™: A, case; B,

terminal: C, filling wemt: 1), level of electro-

Iyte; E. zine clectrode; F, carbon clectrode:
G, seal: H. partition,

Receiver Design

By R. D. WASHBURNE

current  consumption, power detection, re-
sistancc-conpled  andie,  handsome  console
cahinet designs; and many other desirable
qualities,

Figuratively: and  almost  literally, there
have been developed by many mannifactnrers
of fine electrie receivers, over night,” su-
perlative radio sets designed to operate with
self-contained current supplies.

Freedom from Line Limitations

And the light of this bounty shines on
the radio enthusiast who lives in the *“D.C.”
districts: where only direet-enrrent lighting
lines have penctrated, and the pleasnres of
the “A.C” set owner seldom are found.
Also graced by this visitation are the resi-
dents of distriets where “25-cyele,” or *32-
volt” are the prevailing current supplies;
and, to a mnch less extent, 220-volt cirenits
(as, for instance, in New York City where
certain hotels are generating  their own
current).

Although it is only recently that factory
wheels have started to turn out this new
type of radio receiver, the laboratories of

Fig. A

The pancls on the top of this 2-volt battery
protect the carbon elcctrodes from the air, until
it is ready to use,

7 in. high: weighs, without electrolyte, 25
Ibs.; and its curvent-capacity rating is 600
arapere hours at a normal current drain of
a little over half an anmere.

At this point we may call attention to
an interesting graph (Fig. 1) which shows
the comparative lives of several banks of

35

Fig. 1
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many radio companics have been working
for a long time to perfect their design.

Foremost among the essentials is  the
2-volt tube,  Like the old UX-199 and the
CX-399, the new standard, type "30 *genceral
purpose™ tubes consume only 60 milliamps.
for operation of their filunents.  Another
tube of the 60-ma. type, -not compuarable
with any of the *98s, is the 32 screen-grid
tube. Next we consider the power tiubes;
and find that the new type "31 consiumes
130 ma.—approximmately the same amount
as the old type 20 which drew 120 mal).
The main differences hetween the old tubes
and the new apay be sinmmed as tollows:
fikunent potentinl for the 30, 31, and "32
is only 2 volts—wnereas, the "9 and the
20 require 3 volts,  Then, too, the new
tubes are more unifornr in characteristies:
they  have higher  amplifieation  factors,
greater undistorted power output, and more
rugged  construction.

The Air-Cell “A” Battery

Another and startling development of the
laborvatory is the *“Air-Cell™ battery ilhus-
trated in Figs, A and B.

Continning our compurative analysis, we
findd that the new source of filument current
has the outside dinmensions of 1314, x 10 x

2y

ordinary *No, 6" dry cells of the usual rat-
ing, working on the same receiver, in di-
rect comparison  with an air-cell battery.
Intermittently  discharging these Dbatteries
through a 7-tube set nsing three screen-
grid 32, two “general purpose™ 30°s, and
two type "31 power tubes, it required 36
dry cells, used in a series-multiple connec-
tion of the correct type (to obtain naximum
performance from the dry cells) to equal the
operating life of 1,000 hours, at the rate of
three hours per day, obtained with the sin-
gle air-cell.

It will be noted from Fig, 1, that the maxi-
nmm ontput potential of an air-cell battery
is 2.5 volts; and the minimuni, 2.0 volts.

The operating voltage of the air-cell bat-
tery, us shown in Fig 1, is of great interest
because of its constancy throughout the life
of the battery:; note the life-line of the air-
cell plotted against the npper and lower
working Timits of the new 2-volt tubes,
This graph is obtained by the use of a
series resistor to drop the 2.5-volt potential
of the air-cell battery to the operating volt-
age of the tubes,

Considering the new hattery from the cost
angle, we find that this unit, listing for a
little less than nine dollars, is mueh less
expensive, judged on the basis of its total
operating Life, than dry cells,
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Fig. C
The Lyric “B-94" chassis. showing dieal vol-
wme coutrol and compeusating  condensers; a
6-50lt battery is uscd.

s

It is diffienlt to draw a cost comparison
between  the air-cell battery and a 2- ar
G-volt storage hatterv; since in each in-
stance the factors involved have different
vialnes,  However, sufficient information has
been given above to enable the reader to
mike his own computations,

Theory of Operation

Like the regular dry-cell, the air-cell uses
zine and earbon electrodes. Unlike the *dry”
eelly which nses a depolarizer in the form
of a paste to prevent hydrogen (an insu-
Lator) from forming on the carbon elee-
trode and thus reducing the voltage of the
cell, the new air-cell uses an electrolytic
solution; in conjunetion with a plate formed
of a special grade of carbon which is highly
porous to oxygen.

The eleetrolyte-forming chemieals, in solid
form, are placed in the battery at the time
of manufacture. To prevent them from los-
ing some of their strength by possible con-
tact with moist air, while waiting to be
placed in service, the battery is hermetically
sealed at the time of nmanufacture hy thin
rubber membranes under the filler holes, and
by a trinsparent sheet of Cellophane placed
over the tops of the special “breather” car-
bon electrodes.  ‘Thus sealed, no change can
take pluce in the chemicals; the hattery ean
be placed in service at any time after
manufacture, and still be as “fresh” as the
tay it was nnude,

To place the battery in service, all that
need be done is to remove the covers from

RADIO.CRAFT

the electrodes so they ean “breathe™ oxy-
gen, punch out the menibranes in the bat-
tows of the filler holes, and fill the two come-
partments with cold drinking water; about
six quarts, total, heing reguired,

Thix battery hax a very definite overload
point beyond which it is wnsafe to gu, This
averloed puint is determined by the aeci-
wnn which the carban electrodes
can extract orygen from the snrrounding
air, oud owmonnls to appropinedely 0.55-

rate al

wnpere.

At current drains below this figure, the
perous carbon is able to replenish the oxy-
gen as rapidly as it is consumed within the
hattery: and as Jong as the carbon contains
oxygen it repels water and remains dry,
As the chemist would say, there is a “men-
isens” or capillary effeet downward, instead

Fig. D
A Bruuwswvick 2-volt set from the rear: A,
cell battery; B and O, dry-cell batteries; D,

uir

reproducer:  E, shiclds  of

‘32 tubes.

Tndactor-dynamic

of upward. Once the oxygen content s
exhansted, however, the water in the elee-
trolyte rushes into the pores of the carbon
and produces a condition elosely anadogous
to lung congestion.  Under soch conditions
the hattery dies of “suffoeation.”™  Any load
on the battery, therefore, amounting to more
than 0.75-ampere will bring about the pre-
mature death of the batterys ond, cuee it
hus been subjected to Ihis treatment, it

598

never recovers, (lence, the extreme care
with which the radio sets, arranged for this
battery, have been designed.)

The wmost practical application  of  this
condition is that, under no circumstances,
should  an  air-cell  operated  receiver be
cquipped with a pilot light which draws
its current from the air-cell “A™ hatterys
exeept where Jamp wakers supply special
bulbs,  Standard panel lanps consue from
0.4 1o O.t5-ampere; and this Janp load, in
addition to the tube load of the reeciver,
is sufhicient to overload the battery and
ruin it.

The electrolvte nsed in the air-cell *AY
hattery is a selution of sodinm hydroxide
(caustic soda), the active ingredient is zine,
Now, as the zine dissolves in the clectrolyte,
a reaction takes place which produces, as
a wiste product, sodimn zincate which, be-
ing heavier than the clectrolyte, sinks to
the bottor of the battery, and thereafter
plays no part in the production of current.
it will be seen, from an examination of
Fig. B, that there is almost as much roomn
below the zine eleetrodes, which is provided
to make room for the sodinm zincate, as
there is above them,

The passage of current throngh the cell
dissociates the water in the electrolyte into
its principal constituents, oxygen and hy-
drogen.  The hyvdrogen jons migrate toward
the earbon electrode, where they discharge
themselves  against the oxygen which the
clectrodes draw in from the surrounding
air and by this combination produce water.
Inasmuch as the oxygen in the electrode is
freely available all over the surface of the
clectrode, there can be no accurulation of
the voltage-reducing hydrogen at curvent
drains helow the overload point; and, as a
consequence, the working voltage of the
air-eell “A” battery remains practieally at
its full initial strength thronghout the life
of the battery,

From consideration of the facts above
stated, it may have dawned upon the tech-
pician that acenrate meters will be o mighty
necessary part of  the cquipment of  the
man who, for pleasnre or profit, is building
receivers to use 2-volt tubes and the aiv-
cell batterys or any kind of current supply,
for that matter. To the Serviee Man, of
course, they are indispensable,
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Fhe schematic circuit of the All-American Mohawek “Model B84 Lxric, the chassis of which is illustrated above: it comprises a serecn-grid power

detector.

The field coil of a dyuamic rcproducey is alse opera‘ed from the siw-volt storape battery wohich operates this recciver,
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illustrated at the lower Icft,

Fig. 3

which (s desiqued for operation from a tiwo-volt sonrce.

It incorporates

automatic solumc control and tone control; and operates an inductor dynamic sehich requires no ficld current

Practical Circuits

Now that we know something about the
aceessories to  the “2-volt-receiver,” let us
find out what the laboratory of the manu-
facturer has produced for the man who
wants a radio receiver having low up-keep
cost; either becanse of a desire for econ-
omy in light-line operation, or lack of stand-
ard light-line facilities.  (Our Foglish cous-
ins have a name for it, *“mains supply.™).

Brunswick 2-Volt Models

One of the foremwost reeeivers to incor-
porate advanced design in battery reecivers
is the “Maodel B-15" Brunswick radio set
nunufactured by Brunswick Radio Corpora-
tion. 1t is one of the models of their *Uni-
Control™ line of rveceivers.

Iy reference to the schematie circnit of
this receiver, Data Sheet No. 38, in the
March issue, it will be noted that a resistor
R6 of O.6-0olin is used to reduce the output
voltage of the air-cell to the correct value
for the filaments of the tubes.

Other points of interest are the ewpacity
control of volinne, condenser C5. 1Four tuned
stages of sereen-grid amplification, using a
tuned-grid and choke-coupled plate cirenit,
assure high sclectivity.  Both sides of the
filament civeuit are grounded to the chassis;
which is eonnected to the 3-volt “C—" po-
tential.  There are a seveen-grid power de-
tector, a  resistance-capacity-compled  first
audio stage, and push-pull second audio.

As indicated in the schematic circuit, and

shown pictorially in Fig. D, three “B* bat-
tery units are required. Tu this figure is

an excellent illustration of the relative size
of the air-cell *A™ battery and the remainder
of the compact installation.

Another Brunswick design intended  for

110-volt D.C. circuits (manufactured as the
Maodels “DC-15," “DC-22," and radio-pana-
trope “DC-32") uses four '32%, a *30, and
a power stage with four 71.\’s in double-
push-pull, feeding a dynamie reproducer.)

Philco 2-Volt Receiver

Autonintic volume control is one of the
features of the “Maodel 30” Phileo radio set,
a product of the Philadelphia Storage Bat-
tery Cow, shown in Fig, 15, A schematic cir-
cuit of the receiver is Fig. 3.

MOUNT VOLUME ON-OFF  STATION TONE 31 TYPE
c-3v € BATTERIES CONTROL SWITCH SELECTOR  CONTROL (POWER)
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c+\\-_::*

C-3v
BLACK WITH
WHITE TRACER

VUSE TWO SEPARATE
C BATTERIES

At
REDT ™
A et
BLACK
o

BLACK WiTH
YELLOW

TRACER / ¥
8490V

RID)TYPE

RMINAL ¥
TERM L POSTS TUBE

A R 32(SCREEN |32 (SCREEN
", ANTENWA amo GROUND Rt

30 TYPE

TUBES

SPEAKER
PLUG

32 (SCREEN  30TYPE
GRID) TYPE TUBE
E

THIS SHIELO MUST BE

YELLOW WITH B+180V THESE TERMINALS MUST BE CONNECTED IN PLACE WHEN
BLACK TRACER YELLOW TO SCREEN GRID TUBES OPERATING RECEIVER
Fig. B

The arvangement of the Philco *'30.°

" the cirenit of which apprars abote,
plus’ models described in last month's Data Sheet, it uses a two-clement “hincar”

As in the “sercen-arid
poseer detector,

and a bhooster stage deseribed in the manual as a detector-amplificr,

As in the all-electric “big brothers™ of
this sct, the distinguishing characteristies of

the “screen-grid phus™ line are retained. Of
these, the most novel is the “diode™ or two-
clement detector, Vi, with grid and plate
connected together,  This is the “linear™ de-
tector by which  the “sereen-
grid plus™ receivers are recog-
nized.  The “hooster  stage”
e s et
Fig. F
The chassis of the Liuvcoln 2-volt

superhcterodyne, which has tnned ine
termediates, and covers several scave-
bands,

i e

V5  detects a  bhit  of the
R not  rectificd  already
by Vit and, in addition, acts
as an audio amplifier.  These two de-

tectors also are part of the automatic vol-
ume control in the “Model 30, By check-
ing over the cirenit an odd condition will
he noted; “C™ batterics Nos. 1 and 2 “float,”
so far as the “A™ cirenit and chassis are
concerned; the positive returns of these
hatteries being to points in the circuits of
the volume-control tubes.

In the “30," there ave three scereen-grid
tubes and four tuned cirenits: the last un-
conneeted at the high-potentinl end.  The
total “B™ voltage is 180, and a 2-volt Phileo
storage cetly type “Drynamic 92-R,” sup-
plies the “A™ potential: no series vegistor
is nsed in the “A” circuit. ‘The total plate
current drain of this set is about 25 ma.

The  current  readings  obtained on  the
“Model 30" Phileo, nsing averige set
checker, are as follows: Filwment potential,
all tubes, 2.0 volts (the readings of tubes
Vi and V8 being reversed in polarity with
respeet to the others).  Plate  potentials,
VI, V2, V3, V7, VA, 150 volts: V5, 15 volts;
V6, 90 volts.  Control-grid potentials, V6,
I to t volts; V7, V8, 24 volts.  Screen-grid
potentials, V1, 60 volts: V2, V3, 58 volts.
Plate currents, V1, V2, V3, 1.5 ma.; V6,
2 ety V7, V8, 8 ma.

an

Lincoln 2-Volt Super
The latest in superbeterodynes uses 2-
volt tubes: and tunes in stations on the 80-
meter band—in addition to the usual broad-
cast stations. ‘This receiver, the Lincoln
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Fig. 4

The Lincoln ““IYC-8" superheterodyue wot unly seorks an tieo volts, but gives a choice of tive weavebands, schich may be cxtended by the asr of plieg-in

rolls,

“Model DC-8" made by the Lincoln Radio
Corp, is shown in Fig. F; the diagram of
connections is given in Fig. & 1t is rec-
onunended particutarly to the experimenter.

This receiver also is designed to use the
air-cell “A” battery; total plate potential
required, 135 volts,  Volume control is ob-
tained by varving the Lins on the sereen-
grids of the "32's. 1t is observed that there
is no provision for redueing the output po-
tential of the air-cell to mateh the filaments
of the tubes.  The plate circuit drain is
only abowt 16 ma.

Special  high-gain  intermediate-frequency
transformers are used; these are tunable
by means of the knobs which way be scen
in the picture, Fig. 15, The oscillator and
tuning condensers, C1 oand C2, are under
single-dial control.

Short-wave stations may be tuned in by
turning the wave-change knohj this operates
the dual switch, changing the circuit con-
nections in the manner shown,  Coils 1.1
and 1.2 are of the plug-in type and may be
changed for others at the will of the experi-
menter,

Pierce-Airo Midget

The inhabitant of a “D.C district, where
the supply is 120 or 240 volts direet enr-
rent is not to be left out in the cold. In-
stead, we present for his consideration the
circuit and details of the Pierce-\iro, “De
Wald, Model D.C. 6327 widget radio re-
ceiver, Fig. G and Fig. 5,

This specially powerful set maxy be operated from an air-cell battery; or a sturage battcry may be wsed.

to the circuit showen.,

In this single-dial, mantel-type radio set
we find two stages of tined  sereen-grid
R amplifieation and a sereen-grid detector

Fig. G
A midget, operating its two-rolt tubes from
the D.C. house live, <chich is still found in
many residential districts of citics.

nsing type 82 tubes; a single stage of re-
sistanee-capacity conpled ALF. amplifieation.
using the tyvpe "30 tube; and a stage of
transformer-coupted  push-pull aiplification
using two type "31 tubes.  The filunents of

Vhe filament-voltoge coutrol is cxterual

all these tnhes are wired in series; and the
filnnwents of tubes V1 to Vi are shunted by
individual resistors to puss the excess enr-
rent frown the 130 ma. regnired by the power
tubes.

Lighting-cirenit  “strays,” or *X's," arc
effectively  choked by the l:l-ratio trans-
former, wlich is functioning as a filter in
the incoming line circuit,  The Mazda Inmp
acts as both a panel light and a safety re
sistor; the specified type must be nsed,

A eaution to be observed, when testing
most D.C. lighting-circuit  receivers,  and
particularly this “De Wald," is to refrain
from removing tubes while the set is oper-
ating.  Failure to follow this eaution will
probably result in burning out the filaruent
shunt of the tube removed,

All-American Mohawk “Lyvrie”

The owners of G-volt batteries will be
interested in the radio set illustrated in
Fig. C: the “hattery set”™ ehassis of the
Rudolph Wurlitzer Mfg. Co's. “Model B-

M7 2-volt tube radio set. ‘U'he schematic
circuit is shown in Fig, 2

Referring to this diagram, we find that
the -valt “A” supply is reduced to the re-
quired two volts by the pilot light, V7,
which passes just the required momt of
current for the new tubes,  Special R.F.
transforuers, designed to obitain even trans-
fer of energy  throughout the broadeast
band, and similar in circuit arrangement to
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those used in the Phileo “Model 30, are
part of the tuning systeni; and a single dial
controls the three tuning condensers,  Re-
sistors 11 and R2 constitute a dual volume
control. A special dynamic reproducer, «de-
riving its field current from the “A™ supply,
is part of the equipment.  To prevent ex-
ceptional drain from the “I3" supply, the
plate cirenit, inclnding resistors 112, R3,
Rt, is opencd by switeh Sw2 at the same
time the filiment switeh Swl is operated.
Space for the batteries is evident in the
illustration of the set chassis, Fig. C.

The Home-Builder's “DeLuxe” Two-Volter

At this point we bid adien to the manu-
facturer and the B.C.l., and, through the
courtesy of Mr, I. (. Cisin, present to the
radio experimenter wishing to construct his
own 2-volt-tube receiver, the “Deluxe T'wo-
Volter”  The diagram of connections is
Fig. 7: the parts lavout followed in the
original receiver is Fig., 8; in Fig. 6, we
see the arrangement of the completed
chassis.

In addition to the three type-"32 screen-
grid. BRI anplifiers, of the two-volt type,
there are two general-purpose "30's and two
type-31 power amplifier tubes of the 2-
volt filament type in push-pull. A **hass-
treble” tone-control switch (48) shunts a
fixed condenser across the primary of the
first A.F. transformer for tone control

Sinee the “A” supply may be a 6-volt
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Fig. 6

The fromt appearance of the chassis of the

completed  singie-dial Deluxe Tico-1olter,”

iatended for the home coustructor. This set

zons designed by My, H. . Cisin, well knoton

to onr readers, to use standard parts gencrally
available,

S " "

Yaxley, or equivalent) is connected between
the negative post and the chassis.  This
serves the purpose of lessening the voltage
of the air-cell A" output from 2.5 volts
to 2.2 volts: which reduces the initial volt-
age applicd to the tube to the maximum
allowable. At the same time, it is necessary

to 2.00 volts (as against 2.1 to L7 volts for
a single lead-plate cell). This resistor must
be variable: the filmuent supply is to be
checked acenratety with a voltimeter, or an
anncter, {

Note the thorough by-passing of the cir-
cuits of this receiver. A list of recom-

—_—
|5
¢z
II.

_éz

UNDIRSIDE  VIEw

storage hattery, or an “A™ eliminator, re-
sistors are required to drop this potential
to the required two volts for the new tubes.

Fig. 8

Left, the top viewe of the chassis. illustrated above: right, a view from beneath,  The construcior
may casily shicld the screen-grid tubes, the positions of which are indicated by sockcts 8, 19 and 31.

These are Awmperites (8, 20, 32, +4, 55, 61
and 61\ in Fig 7.)

If an Eveready air-cell “A™ battery is
used, the wiring of the filnnent eirenit will
be somewhat different.  First of all, the
Amperites are omitted; the wiring then go-
ing direct from the switch (69) to the posi-
tive filament terminals of the various sock-
cts,  Instead of connecting the “.A—" post
(68) directly to the chassis, this post is
insulated in the same way as the positive
post; and a vi-ohin fixed resistor (Carter,

to dispense with the pilot light; becaunse the
smallest 2.5-volt lamp consmnes 0.3-amp.;
which, added to the 0.6-amp. requirement of
the remminder of the set, would averload the
air-cell “ A" hattery by the amount of 0.15-
amperes.

If a 2-volt storage cell is used, no resistor
will be required.  And, if two Fdison cclls
are used, a 14-ohm resistor is needed; since
the operating-potential range of two of
these niekel-iron cells in series is from 2.40

mended parts, as used in the original model,
is given below:

List of Parts

Two Cardwell “dual™ variable condensers,
type “217-CL"™ (4, 15), and type *217-
CIR™ (27, 89); capacity, each section,
00035-mf.

One Silver-Marshall .Y, shielded coil, type
CI2Z47 (3);

(Continued on page 617)
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Fig. 7
The schematic civewit of the *Deluxe Tiwo-V fter,” a set of high selectivity and amplification, bt very low current consumption. It may be operated from

cither an air-ccll or a storage battery ccor mically; the
v

only changes in the design necessary wonld be in the Amperites or filament-ballast resistors used.
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Recent Advances in Radio Tube Design

VERY advaneentent in technical ap-
pliances brings with it additional and
oftentimes  unsuspected  practical
problems; and  further experiments
and inventions are at onee required.  This
is one of the reasons why patents have con-
tinued to increase in number for a hundred
vears after the date when o commissioner
of the Patent Office foresuw the end of its
nsefulness, for kick of anything further to
invent.
So it has been in radios every addition to

o P S

= lort—

least in the urban districts whose consoli-
dited buying power dictates the design of
commereial ALC. receivers, have nearby one
or more stations from whiely one or at most

two  sereen-prid R stages would  give
overpowering volume.  In o receiver with

four such stages of amplilication, something
mnst be done to deal with the localss their
presence cannot be jgnored, no matter what
seleetivity is provided.

We have been provided with, first, the
wanual volume control and, then, the auto-
matic volume control which, hy altering the
hiases on the R, amplifiers, reduce the
amplification of the set. Yet even these are
insufficient to solve the problem in the face
of stroug interference: for if the tube is,
sa to speak, throttled down too tightly, the
goblin distortion pops up,

To weet the problem presented by wlti-
stuge anplifiers, wtilizing tubes of very high
amplification factor (or ™), a new type
has been devised. .\ very brief explanation
of its action may be given here.

Fig. 1
In paralici, two tabes (one high-mu oud onc
lotesmu) zeowdd chauge the omplineation factor
daitomatically with the grid bias applied.

the apparatus which has been nvailable to
radio workers has suggested something new.
The vacumn tube was a revolutionary step
forward, for the owner of a crystal; before
the possibilities of a single tube conld be
exhausted, the mlti-stage R.F. amplifier
was indicated.  The problems which it in-
troduced were almost innumerable; then the
four-clement, or sereen-grid, tube emerged
from the Iaboratory in which it had been
hiding for yvears. Before the neweomer could
make its mark commercially, the growing
demand for light-line cnrrent supply revolu-
tionized the radio industry,  Eleetric sets
went rapidly  through the process of re-
finement; and, when the A.C. sereen-grid
tuhe appeared, it might secin that the ul-
timate of which carly radio experimenters
tatked had been reached.  The modern elee-
tric receiver has practieally unlimited R.F.
amplification, suflicient te bring up to tfull
volume any signal, however distant, which an
acrial can eateh out of the ctherie turmoil;
and it has awdio amplification sufficient to
fill any room with sound. At last the radio
listener, it might seem, has all that he can
hope for,

Nevertheless, even a millionfold amplifi-
eation has its drawback, While the tuned
circuits of a reeciver, one after another, may
ercate a ten-kiloexele separation at the de-
tector, there is no suel sharpness in the
early stages. A signal, unwanted hy the
listener, may be ten thousand—perhaps a
million—times as strong as that for which
he is tuning.  And it will come into the
early stages of the receiver with power so
lerrific that it plays the very deuce with the
tubes” characteristics.  Therefore, we have
overloading, distortion, cross-talk, ete,

The old adviee to the annoved listener,
to move away from the interference, will
hardly do. The ajority of listeners, wt

Fig. A
A YLestrow”  adapter tube, taking  Rlament
Cierrent direct frem thy dight-line, swithont al-
teration in the wiving of the set.

When the prid bias of a2 “high-nut™ tube
(of which cliss the scveen-grid tubes are
the extreme examples) is made too high,
ta prevent the output fram overloading the
following  stage, the characteristic of the
tube is altered; its shape, as shown on g
graph, is curved, signifying that the output
pist be distorted. One of the results is
that the pereentage of modulation of the
signal is incveased, as the plate current
fulls; and this effect, carried through several
tubes, may e serious when it resches the
detector.

In the old days, expevimenters were fond
of working with stapes of R amplifica-
tion which could be switched in and out:
mnd some distance fans wonld perhaps be
still willing to weleame a gadget of this kind,
Modern conditions call, however, for some-
thing automatic which only the Serviee Man
need worry ahout,

The solution was reached through pro-
cess of reasoning sotmething like this: sup-
pose a eirenit, ax in Fip. 1, where o tube
of bigh awplifiecation factor and fow grid

bins (V1) is put in parallel with one of
low nuplication factor and high grid hias
(V2). .0 small signal is put upon the two
grids: the greater part of the voltage output
comes from V1, As the signal inercases in
strength, we steadily inerease the bias on
both tubes.  Because of the greater cffieet
of wrid voltage on plate current in the high-
mu tube, the amplification of V1 is eut down
mueh more rapidly than that of V25 and the
lutter assumes a wore and more important
part in the circuit.  PFinally we have in-
creased the bias so nueh that V1 is blocked:
no plate current flows; only 1he low-mu tube
V2 is working, but on a strong signal it is
giving ample output.

The “Variable-Mu” Tubes

To construet @ receiver on this plan, how-
ever, would double the number of tubes, as
well as inerease the nmuber of parts and the
possibility of trouble.  The solution which
has been found by the Radio Frequeney
Labwratories, under the direction of Stuart
Ballantine, is the design of a “varinble-mu™
tube, which shall combine the charicteristics
of the two tubes shown in Fig, 1. After a
great deal of research, the tube has reached
the eommereial stage, being made standard
cquipmient in a new Majestic superhetero-
dynes and it is being produced by the Ray-
theon and Arcturus tube factories as well.,

The principle of the variableamu tube is
that its clements are not arranged synmetri-
cally, us in previous tubes: for instance, at
certain places, the voltage on the grid ex-
ereises less control on the flow of plate
current than at others, In Fig. 2, let us say,
the control gricd is nwre open in the center
than at either end. .\ voltage may e put
upon it such that at either end no electron
can pass through the mesh: and the two ends
of the grid present an impassible barrier to
plate-current How,  In the center, however,
the mesh is more open, and o considerable
number of electrons can pass.  The tube,
therefore, still operates with greathy-re-
duced anmplitication tactor,

" CONTROL
d.- GRID

SCREEN
T eRriD

o CATMODE

Fig. 2
A control-grid, uncvealy spaced, passes prlate
current at one point while it is cut off at others
by the geid bias. This varics the amplification
factor, or “mu.”

Two tube types, resembling greatly the
24 i normeal characteristios, have been dee
signed.  The 5507 is capable of handling
an input voltage fifty times as great as that
which cin be applied to the "2t hefore the
same degree of distortion is reached, How-
ever, sinee this entails the application of a

(Cantinved an pege 630)
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Radio-Controlled Tanks of the Future

Is it possible to

RITERS of war stories, peering

into the future, predict an ap-

proaching era when fighting will

he done by machinery under re-
mote control.  Guns auntomatically operated
will fire from deserted fortifications  and
from tanks which contain no living oper-
ators.  Airplanes without human pilots will
observe  positions  through - televisors, and
drop  projectiles  gnided from post - at
headquarters, many miles awiy. The casu-
alties will be solely among robots of steel
and copper, whose orders are conveyed to
there by radio, or other subtle signalling
wethods.  Such is the picture which s
painted npon the drop curtain which con-
ceals the next war—if it be true that war
has not been abolished along with the dips
in the business evele,

A picture which appeared recently in one
of our English contemporaries is reproduced
here; the original, it is said, was taken at
a public demonstration in Tokio of a tunk
which was operated entirely by radio from
the post in the foreground. The tank went
through  pumerous  nuneuvers,  under full
comnund of its operators, to the enthusiasm
of a great crowd of spectators. While the
picture does not seem to he of an official
type, it is evidently genuine; the tank it-
self seems rather small and not too war-
like.

Radioc Remote Controls

The feasibility of rewote control of a
vehicle has known for many years,
John Iiavs Ilunmond, Jr., some years ago
denwonstrated  wireless  control of automo-
tive torpedocs; and he exhibited, as an amus-
ing toy, his “Wireless Dog™ whoese move-
ments were  guided  withont physieal  con-
nection to the controls,

At the World's Radio Fair of last season,
in New York City, the most spectacular
exhibits were undoubtedly those of various
“robots” and other examples of the use of

heen

make war with robot armies in moving forts

operated by remote control?

photoeleetric eells and eleetrie relays, There
were o knight in winsome
lady, and other mechanical deviees which
seetned  almost human in intelligence and
activity,

armor, and a

A Photoelectric Control
One of the most interesting  demonstra-
tions of this kind was given under the

in the photograph reproduced at the lower
left, was operated by the spoken command,
dirceted into a  telephone  reeeiver,  The
piteh and tempo of the words selected the
proper relay at the other end of the tele-
phone line, to dight a Lunp in one or the
other eve of the grotesque face. This lamp
wias, in actual operation, turned toward the

This picture, tohich appears to be a somewhat retouched enlargement of a suapsiot, shows a radio-

controlled tank going through its paces in Japan,

anspices of the Musenm of the Peaceful
Arts, by the engineers of the Westinghouse
company. The miniatnre automohile, shown

The apparatus used in the control of an automobile by word of mouth, at the Radio Horld's Fair

of 1930. The sianals

privciple is similar,

cwere in this ecase aiven by light at short-range, instead of radio, but the
(Fhoto by Westinghouse Elect. & Mfa. Co.)

(From Popular Wireless,)

rear of the little car; where its rays were
picked up by the photoctectrie cell to which
it corresponded. The photocleetric cell, in
turn, operated one of the relays under the
enr; and this, according to the spoken word,
made the ear start forward, stop, back up,
horn.  There other
connection between ear and operating lamps
than the beam of light.

In one sense, this might he classed with
rielio vemote control. Light waves may be
considered  as  radio waves, only  about
1/2,000000 of a meter long.  The photo-
eleetric cell forms a receiving system and
detector of these waves; it is not, hewever,
as sensitive as a tnned radie circuit at a
considerable distance,

War Conditions

e method iHustrated, of the exhibits
we have deseribed, might readily be applied
to the operation of a tank, however, which
received signals by radios to the extent
that the movements of the tank ecould be
cleetricatly controlled.  Tanks, however, are
now driven hy  explosion engines, rather
than batteries; and considerable cnergy is
required in their gnidance. We may pic-
ture the future tanks, however, as equipped

or sound its wias ho



April, 1931

with shock-proef batteries delivering great
muperage to their motors; and thus being
capable of starting, stopping, and steering
under the control of radio-operated switches.

Other points, however, enter into the
problem of operating a tank by vadio under

quic-) equipment of 'Undc. Snm‘_.r tanks is :ho.u-n above: the tank in (1} is an old-timer, used for these experiments. Observe its flexible aerial,
Receiver amli transmitter in ponn‘or_u,- (3) receiver alone weith battery case belowe; the oblong end-picces are buffers. (4) Chassis of the veceiver which
wics five UX-863 tubcs: (S) transmitter removed from its case. (6) The assembly of Fig. 2 removed from its monntings. (Photos by Signal Corps; U.5.4.)

RADIO-CRAFT

conditions of actual warfare; which would
indieate that, while the technical feat is
possible, under peace conditions, it would
he dithicult at the front under the conditions
imposed.

For instance, the tank normally carries a

001

crew, who are able to observe and direct
its course to avoid, or overcomne, local ob-
stacles. The only substitute for them would
be not one, but several televisors, of great
efficiency. Each of these would require a
(Continued on page G31)

(2)
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To this department are reviewed commercial products of most recent interest.

RADIO-CRAFT

New Radio Devices for Shop and Home

Manufacturers

April, 1931

are requested to submit descriptions of forthcoming developments.

THE SKYSCRAPER RECEIVER
Wll,\'l' is wnguestionahly a forernnner
in radio cabinet set design is the pat-
tern of the Westinghonse  radio receiver
bearing the trade name of “Colmmaire.”
Instrations of this departure in cabinetry
and equipment are Figs. AL By and C

The tendency toward forms slimmer and
higher, as manifested in the arvchiteeture of
the wodern skyseraper, was  found to he
horne out in the entries submitted in the
Westinghouse company’s  recent  “§10,000
Radio Tdea™ contest, many of whose en-
trants stressed the desirability of the future
radio sets taking wp less room. It is here
exemplified in a high degree by this re-
ceiver,

The “Colunaire,” oecupying a very small
floor area, 10 x 12 inches, will fit in a cor-
ner or flat against the wall of the home.
Consequently, it is partienlarly adapted to
small apartiments, ‘The design is of no par-
ticulur period, but leans slightly toward the
modernistic and, thevefore, will {it well with
existing furniture,  Tts height is 59 inches.

Awong the mnigue features in this newest
design in radio receivers is the design of
the reproducer.  Instead of appearing on
the front of the cabinet, the grille is placed
on the top; it has sufficient strength to hold
light articles, such as a small vase. The
full length of the cabinet is utilized to ob-
tain a five-foot horn; the directional ¢ffect
of the average horn has been overcome, in
this reproducer, by introducing at the open-
ing a plug of special shape. It is this plug,
too, which eliminates distortion due to the
proximity of the walls and ceiling.

Fig. C

The vertieul receiver from the rcar, showing

case of access. The horic opcus ou top.

Al controls and dials are flush-monnted
on the sides of the instrument, as the illus-
tration shows, and are readily operated from
cither a standing or a sitting position. The
receiver chassis is that of a 9-tube sereen-
grid superhieterodyne, in which is incorpo-
rated a tone control.

After this receiver has been in service for
a sufficient length of time to regunire the
custornary speeial attention, the Service Man
will find the necessary information available
in a Ranto-Crarr “Data Sheet”  ‘The serve
jce techinician will he glad to learn that the
requirement of servicing the set for tube
replacement or adjnstent has been given
full consideration; the back of the eabinet is
easily removed, and the horizontal arrunge-
ment of the tubes makes their replacewment
quite easy.

Fig. B
The panel of this superieterodyae looks like
an ordinary one, up-erded.

The supgestion of “grandfather’s clock” in
the cohmmnar appearance of the cabinet is
heightened by the presence of an electric
time piece, Into the construction of this
clock, the Westinghouse engineers have
worked an “automatic control® which will
continue to operate the clock mechanism for
a time should the main enrrent supply cease;
as when a honse fuse blows,  Further, this
anxiiary drive, when its power is expended,
will not permit the time movement to oper-
ate upon re-application of the line supply
until the drive is re-set.

Since the bulk of the weight of the in-
strument is in the base, the set stands
solidly: while its small girth permits it to
be conveniently transported by autmnobile.

I'he design of the chassis permits incor-
porating, at a later date, the newly-devel-
oped  Westinghouse remote-control  equip-
ment.

SMALL TUNING CONDENSERS
ASI".IH]".S of small-space tuning con-

densers ranging in maximmm capacity
from 19 nunf. to 322 nanf. have been de-
veloped in the laboratories of the Hammar-

Fig. A
This “grandfather’s clock,” 1931 edition, is ¢
radio receiver for city apartments. 4 remote-
control wnit is en the table,

Jund Manufacturing Company,  The smallest
condenser is 2%, long and the largest, +°
long, AN “Midiine™ types are 27 wide, with
plates fully extended.  The “capacity™ type
is only 114" wide.

No serews or nunts are used anywhere
in the construction of these
soldeved evelets being employed; thus all
possibility of parts vibration is climinatec.
This is an excellent feature for aeropline
and antomobile sets.

The “Midline” type are known as the MC-
(nmuber of plates)-JM type and the eapacity
as the MC-(nmuber of plates)-S type. They
are made in the following capacities: 19.2
mmf.; 382 mmf.; 4192 mmf.; 78.6 muufg
93,6 nunf.; 10,2 nuaf.; 138, mmf.; 198.6
manf. 242.4 unef.y 204 nuaf; and 322 mf.
All are available in cither elockwise or anti-
clockwise types, and for base or single-hole
panel mownting.  The shaft is the standard
1,-inch size.

condensers,

Fig. D
condenser tvpes are miech more
compact and smaller than instruments of the

The

newest

same  capacitics in previows models.
strongly and  piecisely  built,

They are
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Fig. E
Fhe somallest of moderi sereen avid reccivers is
this Crosley “1l'igit.”

A SUB-MIDGET RECEIVER

Pl("l'l’l( F1 in Fig. F is the newest thing
in small radio set design, the “Madel
A4 or “Wigit” midget radio receiver manu-
factured hy the Crosley Radio Corp. Two
interior are Figs, I oand G; o the
schematie eivenit is Fig 1. (See page 6190.)
This selective receiver is probably the first
sereen-grid eleetrie set, incorporating a sen-
sitive  reproducer, to fist nnder forty dol-
lars. It utiliwes two scrveen-grid tubes as
R.I% amplifiers, and a third as a power
detector, which feeds into o type *85 power

views

Fig. F ( left
The tiny size of the "Model a8 (H7igit)
chussis is indicated by the tubes. purt of whaose
shiclding is yemoved.
Fig. G (right)

Under wicwe of the same chassis,

RADIO-CRAFT

tube. An earlier model of similar appear-
ance, the “EL™ which used only two sereen-
wrid tubies and lacked the sensitivity of the
luter sets, has been superseded by it The
cabinet has the appearance of carved wood:
its material, however, being *Repwood,™ g
composition which nay be modeled to pres-
ent the appearance of carved wood.

A mique point in the design of the set
is the manner of arvanging the shielding.
Becanse of the extreme compactness of the
cdesign, it was found
somne special means ot reaching the tubes tor
replacement, withont  the  necessity of  re-
moving all the shiclding,  The result was
obtained Ly desizsniine a0 “plug-in shield.”
Tt is diffienlt to arrive at a true coneeption
of the size of this radio set by comparing
the sizes of its components; sinee nearly
every instrimnent is special and of propor-
tions  smiadler than found in previous
radie sets; the exeeption being the tubes.
The tuning gang, for instance, is extremely

necessary to o devise

HANN
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compact.  Filter requiretments have been met
hy a single 8-nf. Mershon electrolytie con-
denser. The power transformer lhas heen
designed to occupy little more space than
is required for an audio transformer. The
variable resistor tor volume control is of
*stall space” type; and the fixed resistors
estahlish new standards of minuteness, Fael
1.1 transtormer, of siall size, is totally
shielded.

The complete  receiver  (eabinet, vepro-
dueer, and  receiving  equippuent),
weighs only 22 1hss of which about one-halt
is the eabinet,

The (discontinned) “FIf" was designed
only for local reception; whereas the *Wigit"”
is designed both for loeal and distant re-
ception. That it folly lives up to the ex-
pretations of its design engineers, this de-
partment, after careful test in the heart
of New York City, i glad to affiem,

prower

(Canli red oo puge G19)

Practical Hints to Radio Manufacturers

By Radio Users and Service Men

ADJUSTABLE TUNING SCALE
FTEN a customer complains that the
tuning  dial, calibrated to  kLilocyveles,
reads incorreetly either at one end, or in the
If the dial were made i abont
five sections, and held by six scerews, the
readings could be made to correspond to the
positions  of the stations, over the whole
dial. K. R. I'axTLINGER,
508 Boyd Avenue,
Cumberland, Md,

center,

REPLACEABLE CAPACITIES
RESENT practice of many  manufae-
turers is to assenible condenser bBlocks

for filters in o large tin can “impregnated”

with tar.  Repairing one of these is the
work of several hours. T am sonre that
these Dlocks conld be assembled, without

additional expense, and at o great saving
of tar, to facilitate the work of servicings
to say nothing of saving to the cnstomer
and  reduetion of the time during  which
his st is Jaid up.

One concern in particular—and there are
nuany more—nakes o charge of £17.50 for
veplacing a tilter block,  1f only one of the
filters  goes R19.30. T pet lots of
Majestic vepair work, and T never get over
the uneasy feeling that comes to e when
I must tell a enstomer that the charges on

west

HINTS TO RADIO
MANUFACTURERS

Until further notice. each “What the
Public Wants” suggestion published
here will he paid for at the rate of
$1.00; 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

|  means that we ask ideas from our
readers. not for new inventions, but
for simple details, often very small |
ones, which they have observed.

his power pack are from 12,50 to £22.50;
for sometimes an old "800 goes with the con-
densers. Power transformers are easier, and
veplacements are made with less expense in
the majority of cases. My opinion is that
the condenser-block assembly conld he sim-
plitied so that one or wmore damaged sections
could be repliced.

Fdueating people to vealize that radios
do not bave the stamina of the old spring-

operated  phonograph  looks  hopeless,  at
thwes.  Allow e, in closing, to say “Darn

the tur!™ B M. Frrew,

Ponea City. Ollulioma.

COMPLETE LINE PLUGS
ANY manufacturers are sending out
their sets with only the cap part of
the attachment phigs, This is often em-
harrassing when the Serviee Mim goes out
to hook-np o new set and forgets to take
with him a screw-in plug; and the prospect
is alwavs amazed to think that the mann-
firetnrer of (often) expensive sets does not
cquip them with hoth parts of the attach-
ment plog It is just the lack of such little
inexpensive things as this that gives the
manufacturer the name of heing “cheap,”
from both the customer and the Service
Man,
G. B, Germax,

HL cAwmerican Kechange ldy.,

Duluth, Miun.

HANDIER CABINET TOPS
FERVICE MEN have often experienced
diffienlty in checking some of the re-

ceivers where the top of the eabinet is not
hinged. The compartinents are so siali
that it is necessary to grope in the dark
to insert the analyzer plog or to change
tubes.  Tn some instances, time ean be saved
by taking out the chassis. It would seem
that to provide a hinge for the cover, when
(Cantinued on page 629)
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The **Universal Super-Wasp’’ for All Bands

A short-wave receiver with a frequency-range switch of novel character

N THE “Universal Super-Wasp™  re-

ceiver. here presented i full detail to

the readers of Rapmo-Crarr, o striking

advance has been nade in the technigue
of short-wave reception.  Difficulties which
have heen experienced by the short-wave
listener have been overcome, after a long
period of experiment, by the final design of
a waveband-control switch, whose operation
will be 1-xplnilu'(l below, as well as many
novel circuit features which were evolved
in the process of reducing the ingenious
conception to praetice. The completed re-
ceiver is one to whieh full justice cannot
be done by mere illustrations; as the fine
points of its construction can he appreciated
only by thorough examination. 1t is, un-
doubtedly, the most advanced short-wave set
vet presented for the public favor.

Tunes from Long Waves to Short

‘The standard “Universal” now uses a total
of six tubes, including the rectifier. 1ts
big feature, its wavelength-changing switch,
eliminates the plug-in coils that heretofore
have been the greatest nuisance in short-
wive work.  ‘Phe eoils are fixed inside the
set and are thrown in and out of the circuit
by meins of a very ingenious pair of rotary
e switehes contained in molded bakelite
housings.  This switch, which is controlled
by a small knob on the front panel, has seven
positions,  which seven  wavelength
ranges as follows: (1) 15 to 23 metersy (2)
22 to 41 meters; (3) 40 to 753 (1) 70 to 147,
(3) 146 to 250: (6) 240 to 500; (7) 470 to
(1L

This unusually  wide wavelength  range,
probably the widest covered by any short-
wiave receiver, takes in not only all the
channels, but  also  the entire
broadeast band and even the calling waves
used by conmmercial ship and shore telegraph
stations.  On the broadeast ranges it brings

cover

short-wave

Fig. B

By ROBERT HERTZBERG

HORT-WAVE listeners have found,
field, one of their greatest problems in the past.
there were many. No single coil or tuning capacity, noe matter what ingenious
devices were used, could cover this whole vast radio field from 20,000 to 1,500

kilocycles—thirteen times the width of the upper broadcast band—at full efficiency.
And the exchanging of coils, in sets with more than one tuned circuit, and with
complete shielding, was a source of constant anneyance.
mechanical and electrical arrangement, described here by one of the four collaborating
radio authorities who are well known to our readers, this problem is so effectively
solved that the receiver shown here covers, not only the short waves, but the broad-
cast band and beyond, into the region of long-wave signals.
of interest to every prospective short-wave listener, and even more so to those
veteran fans who have worked with its predecessors in turn; the “Wasp,” the battery-
operated “Super-Wasp” and its A.C. successor; which have become familiar through-
out the world as successive steps making short-wave work easier and more satisfying.

in the enormous breadth of this interesting
In place of one tuning range,

Now, by a most ingenious

This receiver will be

in stations that are not at all audible on
many regular broadeast receivers. the mini-
mun settings of which are sometimes as
high as 210 or so meters.

The complete schematic wiring  diagram
of the Universal is Fig. 1. At first glance
this may appear somewhat complicated, hut
a close stody will reveal it to be quite un-
derstandable.  ‘the set uses one stage of
sereen-grid tuned-radio-frequency amplitica-
tion, a regenerative sereen-grid detector, one
impedance-conpled audio stape, using a 27,
and a push-pull eutput stage using two "#5’s.
Tor the sake of simplicity, the four antenna
couplers permmanently mounted inside the set
are represented as a single coil (L), and
the four detector coils alse as one (1.2).
Fach of these coils has two windings; 1.1 has
a primary and a secondary, and 1.2 a con-
hination primary and tickler, and a second-
arv.  One end of cach winding is permia-
nently  prounded;  cither  directly to  the
s or through o non-inductive conden-
ser, as in the case of the primary-tickler
The other ends of the respective coils are

The chassis of the T uiversal,” from the rear, shoicing hote the Vpau™ carry-

ing the radiofreqiency mechienism  drof
hanging switches ron horizputally  across the
shortercase coils, at right anglcs, are

fite the  frume,
cruter  of
sisible

The two ate- The =1 niversal’
the picturc: six

beliiud them

rhussis
foncuts ot the right of the tray

bronght to contacts on the cam switches, and
they are connected in the proper sequence
as the switches are turned,

Changing Wavebands by Switch

The antenna and deteetor tuning con-
densers (C1 and €2 in the diagram) are
actually double units; one section of each
has a maxiimum capacity of 130 mmf., and
the other of 415 nunf. "They have a common
rotor conneetion but separate stators; the
latter connections are also brought out to
contacts on the eam switehes, so that there
are 15 contacts altogether on the switches.
For the sake of convenience, 1 designate the
snall sections by A (as ClA and C2A) and
the large sections by B (as C1B and C21B3) 5
there is also provided a fixed loading con-
denser of 000k-mif. capacity to shunt cach
variable instrument.  ‘The coils, in the up-
ward order of their inductance value, nmy
be numbered 1, 2, 3, and 4.

When the wavelength switeh is set to the
first range, coils No.o 1 and condensers A
are conneeted together in cach tuned cirenit;

EHGTH

REGEKNE

Fig. C

potees wnits at the left and 1.F. com-
chile the ceorm-qear driving the waevebend
sweitch appears o the center,

invertcd :
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in range two, coils 2 and condensers A
range three, coils 3 and condensers A ; range
forr, coils 3 and condensers A\ andd 13: range
five, coils 4 and condensers A; range  six,
coils 4 and condensers .\ and 13 range seven,
coils 4+ and condensers A, BB and €. Phe
shift from one range to another is made in
an instant; and it is not neeessary to open
the set or disturb anvthing in it.

The primary and tickler windings, of hoth
antenna and detector eoils No. 3, are each
tapped in one place; part of each winding
being used for waverange three and all of
it for range four, The primaries and tick-
lers of the No. t ocoils are tapped in two
places, for use on ranges five, six and seven.

Novel Regeneration System

The method of conpling the I.F. stage
to the detector and the system of regencra-
tion through the combination primiry and
tickler was adopted after exhanstive investi-
gations by David Grimes and Ldgar Mess-
ing, radio engineers whose names are weil
known to readers of Ramio-Crarr. It is
the logical method of coupling for sereen-
grid operation on the short waves and
provides very smooth regeneration, the con-
trol of which does not affeet the tuning
cirenits.  Thus it is possible to log stations
very definitely and to duplicate the il
settings at any time,

RADIO-CRAFT

Fig. A

The “Uwiversal”  chassis
fully assembled, as it ap
pears from the front. M.
Geloso atas s fingrer o
the  kunob  which  drives,
thronah o worm ar, the
twwe  sorary-cam  sicitehes
whieh change the wave-
band covered by the tune
ing krob.
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plate current from leaking off through the
"B circuit,

Because of the high amplification  fur-
nished by the sereen-grid RL1°. and detector
tubes, headphone operation is comfortable
only at the first audio stage, so the phone
Jack J1 is conneeted in the plate circuit of
the 27, A shunt-feed arrangement is used
for the plate voltage, in order to keep all

CONTACT
PLUNGERS
¥
Fig. D ' ' :#.
Tihe two rotary DRIVE SHAFT

sweitches: that at the right
is separated to show the

- cam |

ASSEMBLED
SWITCK

TOP PIECE

paris.,

If you will follow the circuit carefully,
you will see that the radio-frequeney current
from the plates of hoth tubes and the sereen-
grid of the detector tube V2 s led back
to the tickler winding ‘I through €10, (the
L000-mf condenser between the screen-grid
and the plate) and €t (the 0005-mf con-
denser at the lower junction of this eireuit),
The R.F. choke eoils in the plate and screen-
grid leads prevent the WP, current from
taking any other path,  The contral of re-
generation s provided by a 50,000-olm po-
tentiometer  (1110), regulating  the sereen-
grid voltuge,

Incidentally, a phonograph pickup  jack
(J2) is connected directly in the sereen
lead as shown, and the regeneration poten-
tiometer thus acts as a volnme control on
the phonograph nsic.

The plate voltage for the detector tube is
fed through a high induetance choke coil
(PG, rather than throngh a fixed re-
sistor, ‘The choke coil allows the plate voit-
age to assume the value necessary for efhi-
cient operation and, at the same tite, pre-
vents the audio-fregneney component of the

direct current off the jack. If the jack
were made “live,” the wearer of the phones
would invariably  shock  himself when he
tonches the alwminume chassis.  The push-
pull output stage is of standard design and
will operate o regular dynamic speaker at
full efficieney,  The terrific “sock” of this
st can he appreciated only by a person
who lias actually tuned one.

The “Universal™ is execedingly  quiet in
operation, the hum seareely being noticeable,
The designers of the set henefited by their
previous  expericnce  with  the  well-known
NG Super-Wasp,” which has developed an
international repntation.  The entire power
pack is built directly on one end of the
chassis, this proximity having absolutely no
bad effeets,

It way discovered that the 80 rectifier
tibe ix a prolific source of R.F. disturbance;
so this part of the cireuit is protected by
buffer condensers (21, C22), across the
high-voltage winding of the power trans-
former and also by neans of an R.F, choke
coil RI.CH in the “B4” lead,

(Continwed on puge 622)
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representation of the four sets of R.F. transformers as one,

The capacities
Note the unusual regeneration encthod,
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A Long-Wave Converter for the

Broadcast Set

A new application of an old principle which presents some inter-
esting possibilities in the way of distant reception, for the

experienced set builder

By CLYDE J. FITCH and C. H. W. NASON

Foare all familiar with short-wave
reception of foreign broadeast sta-
tions: but  few of the
preat amount of broadeasting of
exceptionally  good foreign progroms which
is done with high power on wavelengths
longer than those nsed in this country for
Iroadeasting. )

Whether or not these long-wave stations
ean be clearly received on this side of the
Atlantic must depend  upon  the  location
and sensitivity of the receiving antenna and
the weather conditions.  Fhe average broad-
cast Jistener does not want to invest in a
special long-wave veceiver for tuning in
these stations—especially if he has already
a sensitive hroadeast receiver at hand, DBut
the method of receiving them about to be
deseribed makes use of any standard broad-
cast receiver, and avoids the use of a spe-
cial long-wave set. This syvstem, which was
first suggested by Mr. C, 1. Muason of the
editorinl staff of Rano-Crarr. comprises
a shmple two-tube adapter unit with a het-
eradyning oscillator, as in any superhetero-
dyne receiver, for changing the frequency
of the long-wave station to a higher value
suitable for reception on the broadeast re-
ceiver.

In this adapter, the “sum-frequeney™ (as
in the well-known Infradyne system), rather
than the “difference-frequeney™ is employed,
in the manner expiained below.  Under
favorable conditions, with a good sensitive
reeeiver and a long aerial, preferably di-
rectional toward the nportheast, a set owner
sheuld have little ditheulty in tuning in some
of the more powerful of these long-wave
stations when using this simple adapter,

us realize

Back in 1924, one of the writers used to
confuse his friends with the direct reception
of programs from FI., in Paris, France, an
the long waves. This was long hefore the
advent. of short-wave broadeasting.

The rather formidable list of stations ac-
companying this article is assipned to fre-
quencies helow—or waves above—ile bruad-
cast hand. as it is known on this side of
the Atlantic Ocean. The used -in
some of these transmitters raises the ques-
tion, just how many of the programs would
e receivable over here with a sensitive
receiverr  Of course these same long waves
are in use over here for ship traffic and for
aireraft, radio beacons, weather services,
ete,

A super-converter for receiving stations
on the higher waves, incorporating advanced
design data, is shown schenwtically in Fig.
1. The method of changing the frequency
is guite the simwe as in any superheterodyne;
except that the carrier frequeney is beat or
heterodyned “upwards™ to meet the range
of a broadcast receiver.  In pormal saper
practice, the signal is beat *downward,” to
a lower frequency, rather than to a higher
one as in the present cnse.  (See Fig. 2.)

When voltages of differing  frequencies
are superposed, one upon the other, the
resultant wave is of a eomplex nature; it
comprises, not only the original oscillations,
hut “beats” having frequencies representing
the sum and the difference of the original
components,  Our problem is to takeesignals
within the range from 600 to 2000 meters,
and convert them into signals within the
range of the ordinary broadeast tuner. let
us sav that our apparatus must be eapable

power

WORK
SRS Re

M i

- 50,000 OHMS

.oc}ozs-nr, 2a " 005~ MF
)
1] CAP, 7 v 1 » ,1’—|_:| e 4
L N I
2 |ca s ] [
i 3 KEED THIS 1 GND g
— J-MF LEAD SHORT |
Pr X iy | /N 550 - 1500 KC.
3 BROADCAST
MEG. | Ir"‘ RECEIVER
|
-C;OOZS MF » 50.000 OHMS 110V, ~a
10,000 OHMS acC

| ®~.0001- MF
50,000 _.
25,000 OHMS
OHMS

el

l|5 OHMS CENTER-TAPPED 7

SEC. PRI

HEATERS
{7180 V. B+

Fig.

1

A longawvave converter, arranged as above, creates a “sum-freguency” Deterodyne between the

R.F. signal and the oscillations of the dynatron tube 1’2 the modnlator V1 passes this on, empli-

fied, to the input of the breadcast receiver. A small filament transformer {lower right) lights
the tubes,

of aceepting any frequency, within the
range from 130 to 500 k.e, and “heating it
up” (no pun intended) to produce a re-
suttant oscillation which lies between 550
and 1500 ke, und therefore can he ampli-
fied by the R system of any broadcast
receiver.

If we generate an oseillation just below
the broadeast band (let us say at 335 k.c.),

(575 METERS)
— S20KC
FIXED DYNATRON
OSCILLATOR

NDUCTIVELY
COUPLED

(29470 448 METERS)
©70-1020K C
STANDARD |

G- WAVE
BROADCAST RECEIVER |

LONI
BAND-SELECTOR

. F16.2 ‘
A substantial set-up like the above may be
made where cxperiments have shown that re-
ceiting couditions are favorable. "B weltuge
is snpplicd by batteries or a smell power unit.

and superpose upon it a signal from a sta-
tion at the low-frequency limit (150 k.c.)
of our desired band, the sum of the two
freguencies will be 685 k.c.,, which is within
the broadeast hand, At the high-frequency
Hmit (500 ke)) of the desired band, the
resultant will be 535 plus 500 or 1035 k.c,
and still within the range of our broadeast
receiver,  We have disregarded as unim-
portant the fact that other frequencies re-
sult from the beating together of the signal
and the local oscillation.

Design of the Long-Wave Converter

For simplicity in operation, the converter
device illustrated here has been made with
a single tuning control, which tunes both
windings of a coupled circuit or “hand-
pass™  system.  The oscillator adjustment
ix lefl fired thronghout the operation of the
deviee; the tuning control of the broadceast
recciver being varied to tune in the result-
ant oscillation, instead of using a fixed set-
ting of the rveceiver and nuking the con-
verter a two-control device,

Beeause of the natural eapacity of the
antenna, which is impressed aeross the first
enil, a rather large equalizing condenser
(C2A) is emploved across the second tun-
ing condenser. The tuning and ganging ot
these two circuits can he readily accom-
plished with the assistance of one of the
tong-wave American signals available in the
band; as can the logging of the rclative
dial readings of the converter and broadeast
receiver.

The tuning of the oscillator, so long as
it is not disturbed after once being set, need
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tial,

not be exactly to the frequency specified, so
long as it is kept outside the broadcast
band,  In order to accomplish this, set the
converter in operation hut do not connect
it to the antenna of the broadcast receiver.
Then tune in sowe station near the jong-
wave  limit of the hroadeast  receiver—
WMCA at 570 ke is convenient for these
located in New York City—and run a piece
of wire from the antenna over to the con-
verter.  Place this bit of wire quite close
to the oscillator winding, but do not con-
neet it directly to the latter.  Adjust the
oscillator timing wntil it interferes with the
received signal, Tt will tuned to
e approximate Jong-wave limit of broad-
cast assignnients, and o slight further in-
crease in the tuning eapacity  will place
the oscillutor frequeney heyvond the broad-
cast band,  Aside fromn other  considera-
tions, it is necessary to keep the osciliator
frequency outside the broadeast band, in
order to avoid any pessibility of cansing
interference in neighhoring  reccivers,

Now, to turn to the physical characteris-
tics of the wnit we note one marked differ-
cnce between this oscillator—a “Dyoatron®
cireuit—and  that employed in the usuat
superheterodyne receiver or converter, In
the dynatron mode of operation, the screen-
grid tnbe VU is supplied with a sereen-grid
potential greater than its plate potential.
In this voltage relationship, the tube Dhe-
comes 4 “negative-resistance™ devieey that
is to say, the plate current decreases with
an increase in plate voltage.  The natural
negative resistance of the tuhe connteracts
the resistance of the tuned cirenit, and sus-
tained oscillation results without the neees-
sity: for feedback by means of separate
windings in the grid and plite  eirenits.
This gives a remarkably  stable oscillator
which retains its adjusted frequeney over
long periods. (See Data Sheet No, 36
[ Kennedy, Model 82613, in the February,
1931, issue of Ramo-Crarr; wherein  this
type of oscillator—though working on a dif-
ferent prineiple—is used.)

The various voltages for the two 23 tubes
ciployed are obtained by means of sepa-
rate voltage dividers in ecach circuit s
shown in Fig. 1. Sinee it is not advisable
to take the *DB” supply from the broadeast
receiver, the experimenter nray use “B”
batteries or a small eliminator.  Alternat-
ing current for the heaters is obtained from
a small transformer T1 with a single 2.5-
volt secondary.

now he

oA breadboard layout of the cir
cuit shown ou the opposite page,
for experimental purposes,
type of oscillutor is not csscns
but oniy its
which need not b of the evact
ralire given:
ranoe
frequeney
broadcast
raugement should be @ swiiieicut
coutrol, after the contverter has 1.2
becu adjusted with due regard
to local reception couditions and
uterference.

cast band and abore ir.

607

airport, the search for the foreign broad-
casters may hegin,  ‘This is done by moving
the C1-C2 dial of the converter very slowly
across its range with one hand, while the
other Tand searches the range of the broad-
cast receiver. Needless to say, the antenna
lead  from the broadeast receiver to  the
converter should be as short as possible,
t. avoid pick-up from strong local stations

The
frequency:

sinee the receiier's

coters three times the  within the broadeast hand.
S S Values are given in Fig 13 the coils used
baud, its tuning ar-

are Pacent duo-lateral (honeveomb) 11 and
having cach 200 turns, and 1.4 75 turns.
Fach L3 is a Hammarlund  83-millihenry
R choke.

Cland €2 are a Blan two-gang .0005-wf.
bathtuh  condenser; a  lurge capacity s
* needed for the long waves: C2A and the
shunt across the oscillator fixed capacity are

both on the broud-

and  the

In operation the coupling hetween  the
various windings should be as loose as pos-
sible—particniarly
tuning inductances.
ing the tuning condensers (C1, C2) on sone
local station, such as a radio COmpass or

two Pilot 100-mnf, anidgets. 'I'l is o Silver-

the  oscillator  the 2,5-volt secondary is used,

After align-

hetween

suckets,

Marshall "247" transformer, of which only
V1 oand V2
were l Y-224 R,uhntrnns, in Pilot five-prong

(Cenrtinved on puge (G35)

Kilo-
cyeles
Fre-
quency
153

155
160
167
17t
143.5
193

268.6
272
279.G
284
300
20
3448
857
375
385
389
395
t16.6
128

545

*Input to Aderial

NOTEK:

LONG-WAVE EUROPEAN BROADCAST STATIONS

Meters Location

Wave- Watts

length Rating
1961 Angora ((Ankara) Turkey 2(KK)
1935 Kovno (Kaunas) Lithwania ... — 7,000
1875 Huizen  (sometimes announces “llil\nsmn“) llnllan(l ...... *8,300
179 Lahti (relays Helsinki [Helsingfors]) Finlaned *51,000
1725 Paris (“Itnulm Paris™) France.... .. . *IT o000
16335 Konigswusterhansen (Zeesen or lh‘rl]n) (u-rnu]n\ ............. *35,000
153t Daventry (“SXX"—"National®—programs from lmulnn)

England e *135,000

1181 Moscow (RA1—"Komintern™) USSR, (Russis) ... 40,000
1416 Paris (“FL" Viflel Tower) lr.mu *15,000
1411 Warsaw, Poland 160,141
13330 Tunis (*“Kasbhah™) Tunisia, Freneh No. Afriea.. 500
1348 Motala (relays Stockholm) Sweden .. *10,000
130t Moscow  (*I'rades l'ninn\‘") U580 (Russia) 75,000
1200 Kharkov (*RV#"), USSR, (Russia) 25,(04)
12040 kstanbul ((nnht.mtumph) Turkey 5,000
1:200) Boden, Sweden oo *750
1153 Rahimdhorg (relays Kobnhavn—Copenhagen), De Hlll.ll‘l\ * 10,000
1116 Novosibirsk, USSR, (Siberia) oo 2 (00
1103 Moscow (“Popoff™) U.S.S.R. (Russia) ... 40,000
1074 Rostov-on-Don, USSR, (Russia) +000
1060 Oslo, NOrway e *75,000
IEH Leningrad, .88 (Russia) . 20,000
938 Kharkov, U".S.5.R (lhlssm)
870 Tiflis, U.S.5.1t ((nnrgl.l) 4,000
810 Nijni Nu\';_rurn(l U.5.5.R. 1,800
800 Kiev, USSR, (Russia) . 20,000
T Petrozavodsk, U888, (I(u“m) 2,00
70 Ostersund, (relavs Sundsvall) S“ulcn =750
60 Geneva (“Radio-Geneve™) Switzerland . *1,500
720 Moscow (“llqlﬂirlulll.ll“) USSR (Russia) . 20,080
700 Minsk, USSR (Russing oo 4,000
680 Lausanne (“H.l(lm-l Ausanne’™), ‘-n\ltn rland 600
587 Hamar (relays Oslo), Norway .. 00
575 Lijubljana  (Laibach) Jugoslavia ... 2,800
570 Freiburg-im-Breisgan (relayvs Stuttgart), Germany .. *300
504 Iannover (rek |\ 8 ll.unlmrg), Germany 300
565 Smolensk, USSR, (Russin) ... 2,000
560 Angshurgy (re-]u_\'s .\lunivh). Germany e 300
550 Bodapest, TTungary oL *2:3,000
Few of these stations announce by call letters.  Bngland and Franee are
5 hours ahead of New York: Central Furope, 6 hours; and Russia and
Turkey, 7 hours—so that it is useless to listen in the late evening.
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Fig. 1

deavce of fltering wsed is wvery binh: a portion of the power connections

The whole is a working cxlibit in the Science

Museum of South Kensingtow (Londont Dugland; ond was desioned seith the techoical advice of the British Broadeasting Co.: tubes are of British
types aud the desigu is npt fitted for American conditions.

A Perfect Quality Demonstration Receiver

F YOU had a free hand to design. with-
ont regard to cost, 1 receiver that would
give perfect reproduction—so far as
any hunan ear conld determine—with
tremendons outpnt, what would yon bailid?
It is probable that the very interesting de-
sign which is reproduced above would not
ocenr to vous in fact, under American con-

ditions, it almost certainly would not. But
this is the actual circuit which was de-
signed, after consnltation with the engi-

neering staff of the DBritish Broadeasting
Company, and which was instatled in the
Seienee Munsemn of Sonth Kensington (Lon-
don), Fagland.

Vor the purpose of filling the musenm’s
anditorimn with reproduced programs, the
receiver is arranged to work into a dynamice
wnit, connected to a straight  exponential
horn, 27 feet long, the bell of which is bhuilt
into the wall of the roomm, from the ontside.
The horn itself was made of lead-coverced
sheet iron, covered with piteh and felt, to
prevent any resonance of its own.

Since the primary purpose of the reeciver
is to reproduce the Jocal transmissions of the
two Brookman’s Park stations, which afford
a Londoner his choice of “national™ and
“yegional”  programs, two  tuned  civenits
were provided, and a pair of switches choose
between them.  The transmissions are well
separated—842 and 1148 kiloeyeles; and the
ten-kilocyele  hand  selectors  coupling  the
R. F. stage are (or should be) sufficient to
keep out foreigners and other British sta-
tions which, after all, are on the same pro-

gramns.  While the amplification of the re-
ceiver is doubtless enongh to pick wp many
of the more powerful continental stations,
this is not its purpose.

"RLCTIFIED ALC.

< FOR DETECTOR

|
I
|
|
|
|
I
|
|
| [§ FILAMENTS
l
|
|
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Fig. 2
The termivals conncet to those correspoudingly
uuwmbered du the large schematic dingram,

Extraordinary Fidelity
While the RF. amplification, therefore.

is much less than that of an  ordinary
American  commercial set of late  design,
this receiver is  designed  for  fidelity  to

the highest degree. The characteristic eurve
of its performance shows an amplification
which is constant, from 8,000 to 300 cyeles.
within o single decibel; and which falls off
from the 1L000D-cxycle standard less than two
db, at the lowest point—around 60 eycles
However, it is necessary to use an ontpnt
filter to compensate for the characteristies
of the horn itself.  The receiver, operated
considerably below the ratings of its last
tnbes. therefore gives reproduction of per-
feet fidelity, with 40 watts undistorted ont-
put.

While the set is operated from alterna-
ting-curvent mains, the most elaborate filter
systems are employved to isolate different
cirenits and prevent hum, An avtomatie
switch is arvanged to pnt the recciver on
and off at predetermined times: it has o
relay which turns on the filaments of the
tubes, and  permits themr to heat, before
plate voltage is applied.

It will be seen that every stage is double;
though only one R.F. amplifier is used at a
tiine, sinee ane is tined to longer \\'::l\‘l‘s, and
the other to shorter. But the  push-pull
deteetor, with its highly-filtered plate leads,
is novel for broadeast reception, at least
(sce page 76 of February, 1931, Ramo-
Cuarr); and the “paraphase” system  of

(Cuntinned aon pnge 633)
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Home-Made [nfermediates for Supers

A method of neutralizing these important components which
will be of interest to all constructors who can match their circuits

OMF, vears ago, when 1 first started to
work with superheterodynes, 1 sup-
posed that the intermediate-frequency
transfornters had to be made to peak

at ahout 10,000 meters (30 kiloeyeles) in or-
der to et good amplification and  stable
performance.

It did not take long, however, to find that
the closeness of the two settings on the os-
cillator dial made this undesirable. Fvery-
one, who is familinre with these low-frequency
intermediates, knows how marked that ef-
fect is.

It was, however, easy to remedy this by
using an intermediate  frequency so high
that the two settings are sufficiently sepa-
rated to enable the R 19 tuning to elimi-
nate the amdesired signal,

Other  shorteomings of the superhetero-
dyne, however, were not so easy to remedy;
at least, they seemed difficult at the time.
One was that, although the set may be selee-
tive on a loop, it is exceedingly broad when
ordinary acrial and ground are used.

However, 1 have been working for a long
time on the development of a recciver which
will use any antenna system. Instead of
the potentiometer, 1 use a fixed *C™ bias,
with a control in the plate tead for regula-
tion of voltage und vohime, Squeal and radi-
ation are quite climinated.

My systemn is to use intermediates with
both primaries and secondaries tuned, but
with neutralization to prevent oscillation, 1
also neutralize the first tuned R.F, stage.
The result is a receiver which ix easy to
handle, and gives distanee, volume and good
tone with a proper audio amplifier.  VFor
ordinary room volunie, one stage of audio
is sufficient.

1t is possible te construet the L. trans-

By JOHN OSTLUND

forters in any of several ways: that 1 em-
ploy is to use three dises, 2 inches in dia-
meter, the inner 1/16-inch thick, and the
outer ones Vi-inch thick, for convenience in
counter-sinking the serews: with two others
1 inch in diameter and U -ineh thick.
These are then assembled on o U -inch vod
or bolt, as shown (Fig. 1) so that theve is
a form with two slots for windings.  Two
smaller holes, hored on either side of the

2 . STARTOFWINDING CENTERTAPTO'B+" |
TOCPAND NC

1= R PRI
¥ = & RI
SEC.
- END OF
Es WINDING To
- CP AND "

(D) STARY OF
WINDING TO
<G ANDC-"

1
E’w (E)END OF WikDING
TOCGaNDG™

_— 2 lN!ID!-'l

'a--oli; o 3 |

Fig. 1
The wery compact coustruction of these
transformers (s coplained in the tect.

LF,

center, serve to fasten the whole
tightly,

It is easy to make a coil winder by hend-
ing o V-inch rod for a erank.  Thread the
longer end of the rod so that o not may
be run over it to hold the transformer: a
couple of nprights on a picee of hoard hold
the vod while it is turned.

I countersink the two outer dises for
small serews, to which solderving Ings  for
securing the wire are attached by the nuts
on the outer side. Then T wind on &t feet

more

of No. 32 D.C.C wire in each groove, tap-
ping one winding in the center.  Sinee it
is hard to wind the wire in regular lavers,
1 weasure it insteaed of counting the turna:
and 1 like to take all the wive from the same
spool, to be sure that it is of the same
size,

The center tap (on the primary) will lead
to "B+": the inside or start to the timing
and the neutralizing condensers CIP and NC;
amdd the outside lead to the tining con-
densers CPoand the tihe plates. On o the
secondary, the inside lead will run to the
wridd tuning eondenser CGoand the $14-volt
“C” battery lead; the outside lead to the
tuning  condenser CG oand  the tube  prid,
Two-inch bakelite tubing, cut to the right
size, will it nicely over the transformer.

1 used Hammarlund 35-mmf. midgets for
nentralizing ot NC, heeanse they fit nicely

to the grid posts of the tube sockets,  For
tuning, Pilot “*Micrograds,” with a range

from L0001- to 0005-mf, are suitable at CP?
and CG, as they will compensate readily for
differences in the coils. If it were not for
the differences of inductance and capacity
in the coils, smaller condensers, even as low
as 70 mmf., night bhe used: however, this
might necessitate lengthening the wire,

The tuning condensers ave fastened to the
shields: thongh smaller components might he
attached to the transformers,  Individual
S.-M. shiclds are used for these stages. 1t
may not be necessary to shield each stage
of the receiver sepavately, if proper spacing
and position is enmptoved; but the whole
chassis must be well spaced,

It is very easy to nemtralize the inter-
mediate amplifier,  Just tune in a strong
signal (or use a podulated oscillator) ; take

(Continued on pune 634)

R2
*  0-500000

=TT OHMS
-
- O s N 2 B+ 90V Q fa) o
TAt c-"al¥iv " ey C-'9v. "8+4135v. C-40v. "B+80V. |
j
Fig. 2

One of Mr, Ostluud’s experimental models, designed for plug-in coils; the siwitchics Sw2 and Stw3 select the proper R.F. choke for the weaveband nsed,

The frequency-changer is a strobodyne; a receiver of this kind showld be attempted only by a set-builder zedth much coperieace
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TEST PANELS AND PRODS

By Luther C. Welden

OT long ago, battery kit-sets were put

on the market with drilled front and
sub-panels, some 30 inches long, These are
now out of date, and the pancls can be
honigght of some salvage stock houses very
cheap, By using one of these panels, an
cfficient test panel cim be built without a
great outlay of meney, especially if a few
meters are on hand,

That the panels are drilled does not mat-
ter sinee, with a little care in arranging
the 1meters and switches, ete., these holes
may be used or hidden. A tube tester may
be ineludeds also an inexpensive olnumeter
for continnity testing, DBy nsing Fahnestock
elips at the bottom for antenna, ground, and
hattery  connections, @ receiver may he
quickly “hooked np™ for test

The panel may be set away from the
“back board™ of the workbench by using
2-inch picees of bakelite or fibre tubing and
long serews,  Phone-tip jacks may be used
at the meters elsewhere for outside
use through flexible leads and test prods,

Good test prods may be miade by taking
No. 8 insulated wire, (nsed on light anct
power lines) and cutting it into the desired
lengrths; leaving the insulation on except for
about Y,-inch at cach end. One end is filed
to a point, to the other are soldered the flex-
ible leads and then taped.

Another way is to use hollow  bakelite
rods of proper length, through which vou
may pass a Noo 12 or 14 insulated  light
wire.  Iile the tips and connect as the
ahove.

andl

TUBE-BASE TICKLER COIL
By Louis E. Fay
I_\' winding tube-hase coils for 80 neters
or above, it is ipossible to wind both
seeondary and tickler on the outside, A

method that 1 use is to wind the tickler

Fig. 1
A tickler for a U'X tube-basc coil, with fived
coupling, is obtained zwith a smaller (U))
base.

on an old 'V 199 base instead of the usual
jumble wound coil.

Wind the secondary on the X base as
usital. Then take an old V199 and re-
move the tube, contacts, and pin. This base
will fit inside the Iarge X base nicely, Wind
the approximate numnber of turns on the
Vo199 base and solder leads to X base
contacts. Then vary cither number of turns
or coupling until proper regeneration is ob-
tained.  Then pour in melted wax or paraf-
fin to hold tickler in place.

A MOVIE ADDRESS SYSTEM

By Russell L. Waoolley

A “TALKIE™ operator uses the method

shown  herewith, to make short an-
nouncements  over  his Western Fleetrie
sound  equipment without  cutting into, or
breaking the seals of the theatre apparatus,
The only eguipment needed to do this is a

AMPLIFIER OF BC | SET
AFT. 1 27

AFT2Z 4§

TO THEATRE TRANS IN | §itles 27x4
SOUND AMPLIFIERS  SERIES |,-_.|u SUPPQRT
Fig. 2
The mechanical coupling of a picknp to a mag-
setic  spraker  gives an input  for an uandio
amplificr,

portable broadeast set, with a double-cir-
enit jack connected across the grid-cirenit
of the first wudio stage of the recviver; a
goud ke, o center-tapped transformer;
and four dry-cell hatteries. Two old audio
transforiners, with their windings connected
in series, may be used in place of the micro-
phone transformer,  The broadeast receiver
acts as a speech amplifier: the speaker—a
magnetie one—is mounted near the pick-up
it of the “talkie™ system. When it s
desired to make an  ownonncement, the
needle af the pick-up is centered on the
dicphragm of the speaker unit,

ADAPTER FOR POLICE BROADCASTS
By P. L. Pennock

M;\Y\'Y set owners have asked me, time

agating if it were possible to pget the
short wave broadeasts of the local police
stations  on  their present  broadeast  re-
ceivers.  This may he done sometimes, when
the receiver is very close to the transmitter,

g

-Cc- .-
HOOK-UP OF SPOOL COIL

WOUND FULL®28
ENAMELED WIRE
_B—

shunt
wavelenath, if there s not
too much sclf-capacity.,

An additional  inductance in

a coil loweers the

across

which works only a little wavs below the
broadeast hands: hut, as a rule, o short-wave
converter or adapter will be required. Tow-
ever, the method deseribed here involves
practically no cost and very [little time;
though it is true that the arrangement is not
very efficient.

Procure some empty thread spools (of the
ordinary tvpe) and, at each end, drill @« small
hole to the center, just inside the flange.
(IFig. 3X).  Then insert one end of a No.
28 cnamelled wire through this hole, leaving
at least three inches for a lead; and wind a
laver completely to the other end, passing
the lead through the other hole (as at Fig.
A1), One of these inductors will he needed
for cach tuned RUF, cirenit in the broadeast
receiver, whether U, or detector; but none
for the antenna coupler, if it is untuned.

If the receiver has screen-grid stages, lift
the cap of the connecting lead from cach
tube until vou can slip a terminal lead, from
one of these chokes, under the cap and make
an eleetrical contaet with both tube and grid
lend, Connect the other lead to some
grounded point on the chassis or tube shields
(Sce Fig, 3C) and set the spool on top of
the regular eoil: do this with each tuned
stage.  In any stage which does not use a
serecn-grid tube, the spool is connected he-
tween the grid prong of the tube socket and
the filament side of the tuned cirenit, 'These
terminal wires should he polished with very
fine sandpaper, until they will make good
mietallie contacts,

It will be found, when this has been done,
that  broadeast  stations  will tune mnch
higher on the diat: and the short-wave sta-
tions on police, amateur, television and ex-
perimental waves will have come up among
the lower readings of the seale, On a Cros-
fev 428" located  heve  (Canton, Ohio),
Louisville, Cinecinnati, Akreon,  Cleveland,
Richimond, Youngstown, Detroit and Buffalo
have been heard. 1 would suggest that the
local station bhe expected, but the distant
ones merely hoped for,

(Continned on paye 616)
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The Radio Craftsman’s Own Page

W hat our experimental readers have found out for themselves

Letters concerning hookups asking further details, etc.. should be addressed to the writers of these letters, directly

A RESISTANCE-COUPLED SET
Editor, Rapo-Cnaer:

1 have been o reader of this magazine
sinee its birth, and have found ne other
with so much value to the Service Man and
to the experitenter. (I speak in both ea-
pacitics). T am sending a diagram of the
short-wave receiver 1 bhave buiit, beciuse
I think it will he useful to some experi-
wenter. 1 think that it is performing in
Al shape, considering that 1 use no 117
or sereen-grid tubes.  As vou see, the -
plifier has three resistance-coupled stagess

Clois a S-plate, C2 an 1-plate instrument
(eapacitics not specificd) s Cl 000255
Choomz-mf: O5, C6, O3, cach 006-mf.:
C8 1 mf, R s 5 miegolins: R, RY, RS,
100,000 R2, 1 meg:s R U ameps
R, e, RS is a 1000000-ohi volume
control and R& is a 1-olun filament ballast,
‘The jack W) is used for tuning in with phones.
An acrial of about 50-foot length is used.

While the use of sereen-grid RUF anpli-
fving stages before a short-wave detector
nay pot add as high an amplification factor
as in the case of long-wave broadeast re-

ohms:

after experimenting  with  two  stages of  ceivers, it not only gives greater freedom
trausformer coupling, one transformer and  from troubles due to antenna harmonics,
[V R~
C3a Here is a standard regen-
L2 crative short-wase detector,
[N LOUD SPKR. to which is coupled an
| audie  chaunel  giving  a
A Bin0) vory good  characteristic.
”‘ Ci Heweeser,  (u short-weave
B8 seork, jusr as in browd-
{ R8 o casting.  advantanes  of
| 3 cCy YW —Ca-g-| | K. amplification are ap-
<2 " ®5w—o'l+‘ preciable s especially from
d ‘LB - RS [ [ ;0'(-“45 serecu-grid tubics, working
—OB9g| | fate and  out  of tuued
( 55:4'5 errcuils,
-~ i *ca ;—O'aﬂﬁj

one yesistanee stage, ete, T have found that
the set works more smouthly, clearly and
strongly as shown,  With a stage of re-
sistinee coupling following the detector, 1
can control regencration wore easily,  The
stations slide in sinoathly, instead of hang-
ing in with 4 squatl, as they did with trans-
former coupling, T think that, if other short-
wave funs will try this, they will find their
sets working  siwother, and will tune in
more stations.

I ouse o “B7 climinator to supply plate
current to the amplifier, and two  $5-volt
batteries, for the detector supply, The set
daes not work so smoothly when using the
puwer unit for detector plate voltage,  With
a4 "T1A in the Jast stage, very good tone is
obtained on a Fenple dynamiie speaker; on
which T receive W2XAF, W8XK, WoXF
and VEICL very loud,

1 have 83 short-wave stations logged, in
addition to some television stutions; letters
ot verification fromr PCJ, G38W, LSX,
TIRDB and XD A have received GBW, WNC,
GBS, WND, CMA, FTI, and some other
stations  whose  calls seemn forcign  (DFT,
LQA, RXC, ete)) but which T have no Wiy
of locating. Yours for better short waves.

WavrNe Svoncn,
Beecher, 1.

('The values of Mr, Storel’s receiver are
as follows: coils are wound on three-inel
forms with No. 18 wire, spaced its own
thickness: the primary L1 has 9 turns in
cach ease. For 25 to 40 meters, 1.2 has 5
turns, L3 has 3:; H0-80 mieters, 12, 10, 1.3,
31 70-100 meters, 12, 23 turns, L3 6. See-
ondary and tickler are separated 1-inch
W cach ease,

hat prevents radiation fromn the oscilbator,
As short-wave receivers beconme more com-
mon, the deteetor coupled into the aerial
will donbtless  po, as it from
broadeast-receiver practice—~Editar)

has  done

AMONG THE *PROS™
Editar, Ramo-Charr:

It is of interest to vead the argmnents for
and against the “Stenode™ which yvon re-
cently deseribed. Tt has, inomy mind, sur-
passed the best superheterodsne ot today,
becanse of its sharpness of tuning and con-
trol, for distance getting and  picking up
As far as its construetion is con-
cerned, it is note nor can it hey more eomn-
plicated than some of today’s manntactured
The whole is vet in the experi-
mental stage: it T o sure that in three
yvears  the whole radio system of today
mnst he rebuilt around it: as the only solu-
tion to the crowded conditions of today.

M.T. Heeer,
Altau, Towea,

noises.

receivers,

A LARGE CONTRACT
Editor, Ramo-Crarer:

I ilt the *Roll-Yonr-Own™ with a few
changes: used Minperites instesd of rheo-
statse 0005-mf. single condensers, and push-
pull, The three tuned cirenits are in alu-
viinum boxes, the sereen-grid tube and coil
in a smaller can. For an aevial, T use a
five-wire enge, fifty feet long, which T first
erccted in 1924 For reproducer, T have a
large one which T made a couple of vears
ago from plain airplane clofh: it g 23

inches squarve and 7 inches deep, mounting
a very heavy unit. The tone from this com-
bination ts very heantiful and without noises.

I will be glad to try and help out anyone
who wants to know morve about this super,
and also on a good lond spuaker,

GUSTAVE S1IMMOXNS,
228 Wyaming Ave., Billings, Montana,

(Mr. Simnons, like a good many other
open-hearted  erafismen, has an ddea that
he will receive ahout three letters,  He will
probabily he rather surprised at the nnuher
who are willing to enter into unlimited cor-
respondenee with hine, and perhaps  lose
interest at  the fifticth,  Incidentally, we
may sav, the least that any inquirer ean do
is to enclose a stamped and self-addressed
envelope: amd to nake his guestions short,
so that they can be quickly answered.—
Iditor)

MEASURING SMALL RESISTANCES
Iditar, Ramo-Crarr:

1 see some conrplaints about Mr, Watson
drown's  converter from  those who could
not get it to work well. Well, 1 was in the
same boats T tried it on a 110-volt A.C. set
with a1 26 inpnt.  No results; 1 then tried
a B eliminator and got no vesults, 1
then took some “talking tape™ aerial ribbon
and wound it around every wires filanient
leads, “B™ leads, aerial and ground. T then
mmmted the converter and climinator right
alongside of a Crosley “Gembox™  Then
the fun began: and T must say it has beaten
any short-wave set T have vet huilt.

Fam waiting for an article on a super
that will give 10-ke. separation in the con-
gested distriet heres T think there are many
other fans who wounld like to hear more from
Mr. Hatry

Another thing which would evmne in handy
i~ an ohmmeter with a range from 1 to 5
ohius, to aneasure shunts  for meters and
also for dynamic voice eoils,  Rapo-Crarr
is gefting better all the time, and T hope
it keeps on till it has all the others put
together beat.

Channes Prixce,
329 Neventh Ave,, Astoria, L. 1.

(Ohmineters and the reealibration of me-
ters have frequently been diseussed in Rano-
Cuver. See page 563, May 1930 issue; page

V.
“5’\ SW. COlL
w400 OHMS
Ri~- -2=

Left, a circuit which shows the ratio of the

moter's (uberual resistance to Hie shuat resistor

R, Right. mcthod of measuring o lowe D.C.
resistance.
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177, Sept. 19305 page 266, Nov, 19305 page
82, February, 1931 for a resistance bridge;
cte.

In the determination of a shunt for a
meter, the meter itself is the calibrating in-
strument.  In the illustration (at 1) the
reading of the meter A when the switeh
Swis open, divided by its reading when the
switeh is closed, is the ratio between the
two scales,  [This assmnes that R1 bhas a
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resistance so mineh greater than that of the
meter itself that the latter may be neglected,
in considering the whole ¢ircuit.]  From
this ratio subtraet 1, to determine the ratio
between R oand the meter’s resistance.
For instance, suppose the meter has a
resistance of 30 ohms, and a scale of 0-to-
1 millimnperes a shunt R is put across ity
and the reading drops to 0.25-mia. The
ratio of readings is four to one; and it will

April, 1931

tuke four milliamperes throngh the parallel
circuit of A and R to prodnee a reading
of one millimupere on the meter. The ratio
of 4, minus 1, gives 3; the meter A has
exactly three times the resistance of R, and
It is therefore ten ohms.

‘To prove the calenlation, we add the con-
ductance of the meter (1 divided by the
resistance, as explained in the preceding

(Continued on poye G16)

A Home Telegrarh and Phohe Set

HI hardest part about communication

by code is the reeciving it learning to
send is comparatively casy, but to ander-
stand a message when someone else is send-
ing is another matter. U'o get the necessary
practice, a simple arrangement like that
diagrammed here is a valiable assistant.
Twao eircuits, such as are shown in Fig 1,
are connected hy a pair of wires. It should
he easy to lind a neighbor who will be in-
terested in the idea and cooperate.

The features of this system arc that a
belt on one sct ean be rung from the other,
by means of the double switeh; and then,
hy turning on the set, conversation by phone
as well as  telegraphie  communication  is
made possible.  Voice and code may be
transmitted and received, alternately, with-
out changing any controls. The sound of
the code messages is just like that of those
received out of “the air”

The set-up illustrated herewith was built
on the panel of a discarded radio hookup;
and covered with black table oileloth, after
new holes had been drilled and the trans-
former and socket mounted, The panel ear-
ries all the parts; it is set into a shallow
case, which supports it at the corners.

The “B3” supply nsed is a 12-volt home-
nude storage battery; but six or cight dry
cells would serve as well. This furnishes
power for ringing the bell; a heavy-duty
hattery is not needed, as very little current
is required, and for but a short time.

A single earphone is used for the “mike";
being arranged on a suitable support and

By MILTON E. SAUNDERS

- —— —1
I

v, On 2O
[LINE MIKE KEV av's- "A° B+ BELL

Fig. 1

Circnit of the home practiec set, ane of wvhicl
is required at each cnd of the Hue: it is simple
and casy to operate.

connected te two nickel-plated binding posts
which are designed to reccive phone tips,

The switch 8 was obtained from a seeond-
hand dealer, having come from an old tele-
phone box; however, any D.PD.T. switch,
with an added- make-and-break contact, will
serve the purpose.  Any suitable junk-box
parts may he used for the rest of the outlit.

To operate the set, plug the headphones
into the jack J, and connece in the batteries,
the bell and the key. Before connecting the
“Line” wires, joining this set with its com-
panion at the other end, set the switch-
blade 1’ in position b; turn the set on, by
the switeh 8 and the rheostat 13 and see
if a buzz results when the key is pressed
down. If not, reverse the terminals leading
to one winding (cither the primary or the

secondary) of the transformer T. Connect
the single earphone at “Mike” in the dia-
gram, and adjust the pitch of the set’s note
by varying the rheostat 1.

Then, with the *Line” wires connected,
amid hoth sets turned off, the bell of cither
set ay be ring from the other by moving
the switch-blade 1’ to position ¢ for an in-
stant; then return it to b, No buzz will
result from pressing the key until hoth sets
are turned on.

When leaving the set, turn off the tubes
at 53 this switeh also takes the phones off
the line and puts the bell on,

The parts used in the set illustrated are:
one ALK, transformer ('), an All-American
type "R-217; a “peanut™ tube and socket
(V): a rheostat 1 of suitable value; a
fixed condenser (C) of .001-mf. capacity;
a switch-blade and two contacts (17): a
DD jack switeh, with make-and-break
(8) 3 phone jack J; and eleven binding posts,

The accessories are, for each set, a hell
or buzzer; a microphone (for which a single
earphone may he used, as expliined above)
a pair of headphones; a telegraph key: a
1Y,-volt dry cell for the “A” supply; and
about 12 volts of “B" supply.

(The “peanut” tube is not readily avail-
able in the United States; hut constructors
on this side of the kine, who have no Can-
adian eorrespondent, may use '99s or, if
they are available, "30s, for the purpose
The batteries and the rheostat value re-
quired must be determined by the tube
used.—lditor.)

o
T

Left, fromt view; and, right, the back of the pancl salvaned from an old vecciver, which mounts the home practice set.
frant, which 1s normally horizontal, and set into a shallow case; any junk-box parts will scrve the purpose.

added convenience for students,

The key is mounted on the
The phone communication will prove an
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An [hexpensive D. C.-f0-A. C. Convertex

OR the last twenty vears, it has heen
the Jot of the writer to build special
machinery for special purposes.  One
of the most pleasnrable assigniients

was a reeent ene which necessitated harking

nov. 4 L
f 79 V. il d b

FiG.1

ouTPUT

1mov,DC.
INPUT

FiG.2

“shapes” of eurrents; belowe, hote an
proteatial of 78 wolts RS, is derived
from tlo-vuit direct currcat.

hack to almost-forgotten love on the design
of electrieal motors, generators, and trans-
formers. Briefly, it was.neeessary to build a
deviee  which would make it possible to
operate an ALC radio set from a DO Jine
supply; but the prime  reguisite was o
canstruction eost. “The sohition to the prol-
lem was interesting, sinmple, effective, and
inexpensive,
Selecting the System

The most commnon wethod of obtaining

alternating  curvent  from o direet-current

By R. W. OSLAND

in a magnetic field; this coil, the armature,
is shown in the fipure as a single turn of
wire .\, The action of this construction is
reversihles that is, we may turn the armna-
ture A and generate alternating current,
(the current being drawn off by means of
“eolleetor rings™). or apply alternating cur-
rent to the arature and couse it to turn.
In the lutter instanee, we have produced
an A.C motor,

However, we are interested in a DU
motor operable from a light line of 110
volts. And, by reversing the connections at
the proper instant it is possible to make
our single-turn armature rotate n.o.
motor: or, by rotating this loop (in a magp-
netie field) with the aid of a separate motor,

HE I

direct current may be drawn from the cir-
cuit-reverser, or “commutator,” 13,
Hewing progressed o far the question

arese: “Why not make, to work on D.C. a
motor  provided  with  conneetions  to the
armature terminating in collector vings, so
that the A.C. genervated as the DU,
armatture rotates can be drawn off*™; soime-
what in the manner illustrated, by means of
our single-turn example. In the answer lie
the constructional data to follow,
have found within the dircet-current motor
a sonree of alternating corrent whiel, has -
ing sinc-wanve forn is easily filtered,

motor

For we

The Converter's Components
Our equiprent, then, wonld seemn to con-
sist of a D.Cmotey specially cgnipped with
collector rings and. perlips, a0 small tilter

system. An insect in the ointment, however,
is discovered upon recollection that it is not
possible to take o direct current of,
110 volts, change it into an alternating cur-
rent of sine-wave forin, and still have 110
volts.  This is made cear by reference to
Fig. 1, which shows the “peak™ voltage
avitituble at A and the “root-ean-square,”
or average value obtainable after alterna-
ting the polarity of the current, at B, For

NV,

a prak value of 110 vaolts, an “R.MLS.” po-
tential of 78 volts is obtained, Therefore,
we find that ecither o transformer or an

anto-transformer will be needed to step the
8 volts up to 110 (or, 115) volts. The
completed set-up is shown in Fig. 3,

The D.C, motor st hive a removable
shatt; and now comes the dirty work—the
shaft st he drilled for m-':n'l_\' its entire

1 — ol
lo—@- el
sz. Nl
|
R [ p—

| vov. y E nsv. |

A‘C f§ s .C.
‘ o FLTER | |

\ ¢ I : * |
7| AC.COMECTOR- I

RINGS AND st !PRUP

BRUSHES AUTOTRANS

SHAFT FORMER. l

B .

Fig. 3

Tuterior wad cxterior connections of @ conterter

Vaaeatt famp s pluced o osevics with th

shuent ticld ot the motor spevificd, to raise it
specd from 1725 to 3600 ropom.

length to make a conduit lavge enough to
accommndate two No. I8 cotton-cnaelled
wires.  (See your local machinist.)  Refer
again to Fig, 3, note that there are two
brushes, B; the armature, .\ {shown, for
clarity, as a single turn): field coils, F;
and armatnre segments, S, The two new
(Continued on page G21)
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source is to pear an AC. generator to a Fig. 5 (above)
D.Cometor, T

Although the output of the generator has
it wine-weave (that iy, smoothly variable in
amplitude, D, Fig, 1) its output must have
a filter in addition to that which follows the
rectifier in the radio set.  The cost of the
three nnits, motor, generator, filter, was con-
sidered to he too great.

The next idea to present itself was an
adaptation of the system deseribed in the
article, “Obtaining *‘B° Power from o Stor-
age Battery,” in the July, 1930, issue of
amo-Crarre. However, a “square-topped™
wavetorm (C, Fig. 1), is obtained by this
weans and, with such a high-veltage 1.
source (110 volts), it wonld reguire a very
expensive filter  system.  Sowething
had to be thought of.

The next idei, and the one finally adopted,
is made clear by reference to Fig, 2. We
find  that .llternntmg current may h(- ob-
tained by revolving a coil of wire placed

else

Input (1) aud  ontpur
(B) flters: the former
may not be needed. The
chokes are cvound in the
same divection, eiuc wind-
ing over the other, on
au air-core, 1 inch in
diameter. 1 inch loug;
aud taped.,

Fig. A (right)
I breadboard  model  of
the conterter? a lamp ree

eoptacle, not  choen, s M
requlred  for a “Type
S motor, as explained
abure, The apparitus

uced not be shiclded, but

should be placed ot g

distance from the re-

ceiver,  and  its  Ieods
trersted,

105-120 V. A.C.
OUTPUT ~

cT-ca
~
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SPECIAL NOTICE TO CORRESPONDENTS:

please observe these rules:
Furnish sufficient information, and draw a careful diagram when nceded, to explain your meaning; use

only one side of the paper.

List each question.

FORMATION

Ask as many questions as you like, but

Those questions which are found te rcpresent the greatest general interest weill be published here, to the

extent that space permits,

appearance of its anstwer here.
Keplies, magacines, cte., cannot be sent C. O. D.
Inguiries can be answered by mail only twhen accompanied by 25 cents (stamps) for each separate question.
Other Tnguirics showld be marked "'For Publication,’” te avoid misunderstanding.

HOME-RECORDING “STROBOSCOPE”
(113)  Mr. Newton I3 Parks, So. Norwalk, Conn.
(€).) In the article, “tlome Recording of Radio
I'rograms and Speech.” in the December, 1930 issue
of Ranto-CRraFT, the statement is made (page 341),
that the ‘“‘stroboscope™ makes possible a satisfae-
tory solution of the problem of maintiining the cor-
rect speed of disc rotation for recording and re-

pruductior_n. How does such a device work; and
how can it be made?
(€).) The stroloscope is a mechanical device

which depends for its eflectiveness upon the “in-
ertia” of the optic nerve, or. more familiarly, the
“persistence of vision.” Dy courtesy of the Mar-
coni Radio Co. of Canada, we are alle to repro-
<hnce two stroboscope discs: one for nuse where the
lighting cireuit alternates at 25 cveles per second;
amt one for use on 60-cycle installations, These
are shown in Fig. O 113, on page 636.

When discs of this type are rotated at the correct
speed by a phonograph turntable, the lines appear
to stand still when the disc is illuminated by an
electric bulh which is lighted Ly an A.C. supply of
the stated frequency.

ATTACHING AERIAL TO TREE
(114) Mr. Nelson G. llaas, No. Plainfield, N, J.
(€.1}  TIs there a *“‘correct” way of *‘hanging’

an antenna between a house and a tree? It seems
those installed withont due regard for the swaying
of the tree do not stay up very long.

(A1) A propos of this subject we are privileged
to quote some interesting information gleaned from
the Davey Tree Fxpert Co., as follows:

“Where radio antennas are attached to trees,
the manner in which the attachment is made may
determine whetlier the tree or part of it will be
killeh.  Too often the antenna is fastened Ly means
of a wire that encircles a branch or perhaps the

main tnmk.  In those cases where the encircling
wire is nsed, no immediate harm will result aside
from a certain amoumt of chafing which may or
may not damage thie living bark tissue, Dut, as the
trunk or lranch grows in diameter. the wire he-
gins to press against the bark.  In a relatively
short time it Lecomes deeply imbedded and stran-

At least five weeks must elapse betwween the receipt of a gquestion and the

1

“The system suggested will not interfere with
the life funetions or normal growth of trees. It
will prevent mnch of the needless injury that has
oftenr heen done to fine shade trees in the past.”

Certainly this is valuable data for the Service
Man who waunts his installation to be as good as
possible,  We might add that it is well to keen

AVAT PROOC SFRMG 1i

T F
Fig. Q.114

It is mueh more satisfacs

tory to attach an acrial

to a tree by a pullex. as

showen, than by teinding ¥

the scire aroxnd the trunk RS

or a limb. lither a spring i

or a weight may be used witk reacw T NS

ND OM wi

to keep the aerial at its

frofer fension.

LI bt o

CADLE

= - '.__-Q"'\J\ _.-.i'la.-hu-
I

1
THIMER C & LAG HOOW

oy
gulation results, for the sap that flows in the in- the aerial itscif_ abont  ten fl_:!l from the leaves
ner hark is cut off by the wire barrier. The f’f the tree; l_hls _may necessitate the use of an
death of the hranch or trunk quickly follows. insnlator at this distance from tht. tree end of the
“T's avoid the possibility of injury, the safe  antenna. (M the two methods illustrated :nl.mvc.
the weight scems preferalle; as most  springs,

method is te use either a lag hook or a pulley with
a screw end.  These shonld be attached in the
manner shown in the illustration.” (Reproduced
here as Iig. €). 114), “using first a hit to make
the holes in which threaded attachments are to he
turned.  The hole lLored Ly the bit should, of
course, he a little sinaller than the diameter of the
lag or screw, in order that the threads will hold
firmly.
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Fig. Q.115

The schematic cirewit, with talucs, of the test ascillator iltustrated on page 620, sehich may be

operated from either the light line ar batterics.
the sct reccives

A sliding rod is wsed to adjust the owtput wntil
the proper sigual,

through the action of strong winds, gradually lose
their elasticity and are then no longer effective.

DAYRAD SERVICE OSCILLATOR

(115) Myr. Manual Smith, Bennington. Okla,
((2.)  Are there any data available on the use
of the Dayrad “Type 180" test oscillator; and its

cirenit counections?  \What type of tube is used
in the 3-prong socket?
() The Dayrad “Type IR0 portalle test os-

cillator is a relatively new instrument and there
are few service data available in this counection.
As shown in the dJdiagram of connections, Fig. ().
115, a type "30 tube is used as the oscillator.

The procedure to be followed in using this mend-
ern service oscillator may he of interest:

I'irst, the black lead of the shielded dummy an-
tenna is connected to the sliding rod just below
the unit marked “‘output comtrol™; the red wire
Leing connected to “ground.”  (The jack switeh
marked “330-1.5300 ke.” and "173-130 ke.” shounld
be tnrned till its pointer is in the former position.)
The other end of the dummy antenna is to he con-
neeted to the set; the black wire attacherd to the
antenna post e the red wire to the ground.
Turning the line switch on now will pumt the os-
cillator in operation.

The output meter ( Weston **Madel 30" type 653)
is removable for observation in the most conven-
ient position.  The “otpnt meter conncctor,” with
its adapter, serves as the connection hetween the
set and the meter.  The latter is comnected to the
receiver by removing the output tnhbe and placing
this in the adapter’s tuhe socket; the plug of the
adapter is then inserted into the power-tnbe socket
of the sct.  The two leads from the adapter are
conmected to posts C and 3 an the output meter;
posts 1 and 2 are used if connection is made.
where mnecessary, directly to the voice coil of a
dynamic reprodncer or a magnetic, respectively.

(Continued on page 635)
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THE BIGGEST RADIO VALUE IN AMERICA TODAY

Official
RADIO SERVICE MANUAL

and Complete Directory of all
Commercial Wirz'ng Dz'ag: 'ams

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER
N FEVIER in the history of radio has there ever lieen

pulilished a manual. so complete as this new HUGO GERNSBACK’ Editor
OFFICIAL RADIO SERVICE MANUAL., It CLYDE FITCH Managing Editor
- = ’

is a veritable encyclopedia of service information — worth
several times its regular price. Tt s invaluable not only to
the Service Man, hut to everyvone interested in radio.

For this Manual there has been collected available wiring

diagrams and data of nearly every commercial set, of which Over 1,000 ]l]ustrations, Diagrams, etc.
there is any record, manufactured since 1927, and many

carlier ones. 352 Pages — 9 by 12 inches — Weight 3 Ibs.

Additional service data for new reecivers, as
they appear on the market, will he supplied at s 50
A COPY

a trifling cost so that the Manual might he kept
up-to-date at all times.  But that is not all.

Service Information
The OFFICIAL RADIO SERVICE MANUAL

containg a comprehensive instruction course for the
serviceman, giving practical information from cvery
angle on how to service the set. Here are only a
small number 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
waork this is until you have held a copy in your
hands and have gonme through the 352 pages.

What They Say

NOTHING CAN COMPARE WITH IT
1 have receved my cony of the OFFICIAL. RADIO SERVICE
MANUAL. o oexpected 81 wondd e good for T think son
kuow @~ e as any of them what the average radlo hun
wants. hut 'l wager not iery many expected to recelie a
ok 1omnarable te this ome. ) think you deserve a lot of
aredit fur being the first 10 Tut out a real semlee manual
that the amateur or professional can make good everyday use
of. IS 4 good practical bhook and one that every servlee man
will be proud of.—k. 1. ILANA, Haslell, Mich.
BEST BOOK IN THE FIELD
T recelved vour haok OFFICTAL RADIO SERVICE MANUAL
und 1 find 1t 1s_ss yet the hest book 1 have found In this
field of rwlio. You are well justified in that this is the
yeer of sertdee manuals. 1 wlsh you all the success Dossivble
in the publishlng of fwiure bonks on radlo which are sure of
preat necessity, —WILLTAM R, BROWN, Brown Radio Renice,
1m0 Buckingham Street. Toledo,  Ohio.
WORTH A GREAT DEAL WORE

Necelved yobtr copy of OFFICIAL n\lllﬂ ‘\l‘ﬂ.\ TCE MANUAL
and am greiatly pleased with same, orth a great deal
neve than It costs. —HAROLD .\l(;l lHt -ll Rutland Ave,
Arlington, N. J. e — —— ——— — — — —— — — — — — e ——— —

A VERITABLE GOLD MINE .
T yecelved the OFFICIAL TADIO SERVICE MANTIAL 1 MAIL COUPON GERNSBACX PUBLICATIONS, Inc. R.C.-431
am well Dleased, a veritable golil milne for the Nervice 96-98 Park Place, New York, N. Y.

Man. —EUGEXNE lll\l~0Ith Arkansas Cliy, Kansas, |

MAGNIFIQUE r As per your special offer, T enclose herewith $3.50
Recelved copy of the OFFICIAL RADIO SERVICE rODAY! | for whuﬂ you are to send me, postpaid, one copy of
MANIAT, "t T M, (Rhe fs what you call him: = Mag- | the OFFICTAL RADIO SERVICE MANUAL.
L

TJ;“"

S T S RN0)

[=pr—yiveyrray

nitique!  Exqulcite A timely afd for the troubled sets.
Thanks.—E. DBOLE, 1118 W, Dauphin, Pulladelpbla, FPa.

NANME L o aeiir et e teei e e aaea .

Address oo it ce e e e

Prepared Especially for the Radio Service Man!

Gty e e e . State........i.el




Dr.T. 0'CONOR SLOANE
Will Teach You at Home!

NYONE WHO CAN READ AND WRITE can slt!dy
A Chemistry through our shuply prepared course. Yuou
don’t need a higher education, and 3ou don‘t need
Chemistry is not

n; wrevious experlence or preparation.
harde L Just plain

harder (o understand than electricity or radlo.
sense and ordinury observatlon powers.

Laboratory Outfit Free

THE COMPLETE CHEMICAL OUTFIT and APPARATUS
suppHed to you as part of yonur Course, without extra
charge, makes your the owner of a laboratary, containing
ail the materlais and instruments used by a full-tledged
chemist. This worklng kit, which 1is shipped to you at
the outset of the course, beronles Your permanent property.
It 15 a sturdy flited wooden cablnet comaining over 109
pleces of laboratory apparatus and chemical supplles.

We Can Teach You At Home

Our facully knows just how to moll you Into a skilful
laboralory worker. THE HEMD OF OGUR STAFF I3
DR. T. O°'CONOR RLOANE, sclentist, engineer and author
of wide repute. He bhas had more than fifty years of
teaching experlence. Our course fits you for sn immediate
po:{tlon In a chemleal laborutery, and jou do not have
to give up what you are doing now to learn it. During
evenlngs and week-ends jou can work at home on the
fascinatlng experimems and the dellghtfully
comprehensive lessons.

simple but

Big Money in Chemistry

CHEMISTS ARE WELL PaID MEXN., XNot only will
our tralning Delp 3ou to get a better job, but a worth-
while start on 3 new lesel, You can patent the work of
sour hands and your brain, and periaps make mlillons of
dollars on a new themleal disemery,

Every day the newspapers and magazines are full of new
Items reporting new chemleal discoverles—in  mlnlng, in
electrlelty, in fomdstuff<. In sanltary and medicinal appli-
anees, In paper-maklng, rubber, sleel, 1ron, dyestuffs, tex-
riies, in fact In every well known industry—and behind
=earh of these discoveries stands o well-trained ¢hemist
who knew how 1o 1ake advantage of opportunity!

No Exaggerated Claims

TIE INSTITUTE DOES NOT CLAIM that every chemlst
niakes NMons, nor do we guarantee that yon will finme-

ately pet a job paying $10.000 a  year. But  manv
have dome {1 and there i< no rea-on why you can not o
il ton.  Often enough sou read or hear about men who
have found the highest recognillon, from small, inconspleu-
ous heginnings, and sou wonder how they got the ‘lurky

break,”  Why, syou wonder yearningly, ecouldn't yom he
soeh 8 “ducky 't fellow?  You ¢an be—bui you have to
meet luck hall way

Get Started Today!
IF YOU WOULD LIKE T0o KNOW MORE AROUT
CILEMISTRY. and If yon are sincere in your ddeslre to
get out of the tread-nill of juh anxlety and wage de-

prewlence, if you have amhltion enough 10 waat to hecoine
a chemist, and perhaps a faious ocne some day. yon will
hot walt until tomorrow to fAnd ont how to go about it.
MAIL the coupon helow today. There is no charge and
ne further obHgalion, You wlil he shuply asking us to
write you aliout something that you want to know,

r—l———_—————————————ll
I Chemical 1nstitute of New York, 1nme. ]
I Qept. RC.431
i 19 Park Placo, New York, N. Y. |
Tlease sendl me at once. withowt any obllgation on I
I my part. your Free Rook “Opportunities for Chem- l
Ihu.“ and full particalar: sbout the Experimental
I Equipment given to every student. |
I NaME R -
I ADDRESS ................ etataaa semeraarratasaous I
: CITY...... UTRORRIU STATE...........oe. |
e =t
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The Radio Craftsmen

(Continved from page G12)

issue) to the conductance of the shunt, to

obtain  the conductance of the parallel
eireuit:

i 1 )

30 10 30

The total condnetance of the parallel eir-
cuit is four times that of the meter alone;
so, while 1.0 milliampere flows through RR1,
0751, s carried by R and 0.25-ma. by
the meter A

ITowever, while we can adjust shunts to
any meter in this manner, we do not learn
the resistanee of the shimt unless we know
that of the meter. To find this out by
measnrement, we nmst have some precision
standards: o source of voltage of known
vitlne, a resistor of known value, or another
milliaimmeter  of  similar  precision.  With
any two factors known, Ohin's faw permits
us to caleulate the third.

Given, however, a meter the resistance of
which is known, we may use it as an ohm-
meter [as shown at 2] by the rule which
has heen given above. 1t may be neeessary,
however, to use a shunt on onr nieter to
bring np its seale to a point which perniits
accurate determination of a low resistunce,
such as that of a voice-coil

Let us say that we have put across our
original meter a shunt (as at 2) of the
valne of 3 173 ohms; the seale of the 30-
ohm movement is multiplied by ten,  The
cffeetive resistance of the parallel cireuit
of the meter A and its muttiplier R is 3
ohms. Putting a 4ls-volt bhattery in series,
by means of the #00-olun resistor 11 and
the rheostat R2, we Dbring up the current
through the entire cirenit to 10 ma.; we
read 1 ma. on the meter's seale, We then
close the switeh Sw and put the coil in shunt
across the millianimeter: the needle of the
latter falls back to 0.4 ma.

By our previous rale, the shunted coil
has acted as a multiplier to raise the con-
duetivity of the eircuit 21, times (1 divided
by 0.4 equals 2.5). Subtracting 1, again,
the resistance of the meter and multiplier
is L5 times that of the coill The shunted
nieter had a total resistance of 3 ohms, we
know; consequently, that of the coil is 2
ohms.

It will be observed that we have used a
resistance (R1-R2) to lessen errors which
would he caused by the internal resistance
of the battery, and by the internal resist-
ance of the meter. Out of 450 ohms in the
series cirenit, only 3 are due to the shunted
meter, and the error is less than one per
cent. No caleulation of this kind, of course,
is more reliable than the readings of the
meter over its seale: awd only with a pre-
cision instrmment can certainty of any such
degree he obtained.

We trust that this will be of help to some
of onr readers. The little table following
may be useful. Tt shows the ratios of the
villue of the external resistanee R to that
of the meter [in ¢irenit 1] as the needle
drops from full scale [1 ma.] to the given
| readings, on R being shunted acryss the
I meter.
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Obtain Value of R1
Muttiplying Meter's
Resistanee by

When Needle of Meter
Drops from L0 to

095 a2 19200
OO0 9.00
0.85 5.67
0.80 4.0
075 . 3.00
070 . 2.8
065 ... 1B6
Q.60 1.50
055 ... e 1.22
050 e 100
045 . . 0.82
010 . . 0.67
035 .. .. 0.5
OB0 L .13
25 e, 0233
020 ., 0025
015 ... 018
0.10 . 011
0.05 . (LO5
0.00 Short

For the value of the meter's resistance
in the last colunin, of course, it is neces-
sury with the arrangement of 2] to take
the effective value of the parallel cirenit
A-R which ineludes both the neter’s move-
ment and the last shunt previously nsed for
resistance  calibration—that is, in I'ig. 1,
R is cetermined by multiplying A alone by
the ratio above; but, in Fig. 2, the coil's
resistance is found by figuring from the
ecombination of A and R—a resistance Jess
than that of either alone. Tt will be seen
above that a measurement of this kind is
most acenrate when the value of the external
resistance is nearly equal to that of the
meter in combination with its multipliers.—
Editer.)

Radio-Craft Kinks

(Continued from page 610}

('The principle of this kink, shown schena-
tically in Fig. 3D, is that two inductances
in parallel with each other have an oflective
value lower than that of either, Our readers
may find other ingenious adaptations ot the
same principle—NMditor.)

ABSENT TREATMENT

ODY-CATACITY has been dealt a tell-

ing blow by an English experiinenter
who writes Populor Wireless: “1f there is
trouble bout™—his short-wave regenerative
detector, obviously—*1 tune it, right up,
even to squealing peint: then, at suitable
distance, T set an absorption wavemeter,
tune it to cut out the transmission, recline
at case, leave the set alone and then revolve
the wavemeter alone.”

Another form of “losser™ which may in-
terest the short-wave fun who likes to re-
cline at ease while tuning in ITajji Tlas-
san’s Tlennaed Tlouris, hruad('nstin'g from
the Hedjaa.

BLOW-OUT INSURANCE

I.\' England, the radio dealer who sells

a set on the installment plan, with a
year's guarantee, must keep the tubes in
working order or replace them, say  the
conrts.

Evidently the law agrees that “the tube
is the heart of the set”
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DelLuxe Two-Volter

(Continved from page 598)

IMiree Silver-Marshall RLF. shiclded  coils, ‘

tyvpe “121" (14, 26, 38);

Seven Sitver-Marshall RV, chokes,  type
“ars” (12, 13, 23, 24, 36, 37, 46)

One Silver-Marshall illnminated dewn dial)
type “810-R™ (25), with pilot light (73);

One Electrad “Nao, 3 Supvr-’l‘cmutrnl," 50,000)-
ohm potentivmeter type (33)

One Electrad “Fruvelt” resistor, type “B-
250" (T0) 3

One Eleetrad *Truvolt” resistor, type "DB-
30° (71);

One Bilectred “Lruvolt? resistor, type “C-8,”
with three extra adjustable taps (32) 3

Pwo EKleetrad filament switches (48, 69)

Ove Flechtheim midget condenser, 001-mf.y)
type “M-E" (15);

One Flechtheim midget condenser, 006-mf.,
type “M-J7 (47):

Nine Flechtheim midget condensers, 01-f,
type “M-K™ (6, 10, 11, 17, 21, 22, 30, 34
35);

"Phree Flechtheim by-pass condensers, 1.0-
mf., type “BIo0" (41, 53, 56)3

One Fleehtheim  by-pass condenser, 2-mf..|
type “B2007 (19);

Five Durham “Powerohm™ metallized  re-
sistors, 50,000 ohms, type M7 with
pigtail terminals (7, 18, 28, £2, 52}

One Durbem  “Powerohm™ wetallized  re-
sistor, $0,000 oluus, type “IMEF.4" (58);
One Durham “Powerohm™  metallized  re |
sistor, 60,000 ohms, type “MEFFT (50}
Seven sockets, “UNX-type” (8, 19, 31, 43, 59,

5%, 60);

Five Amperites, “No. 631, with mountings
(9, 20, 32, 41, 55};

Two Amperiter, “No. 6307 with mountings
(61, 6IA);

Four Muter or X-I, midget variable con-
densers, 3 mmf. to 50 mmf. (3, 16, 28, 40) ;

One Thordarson A.F, transformer, type “R-
260" (51}

One Thardarson AF. transformer, push-pull
inpnt, type 120227 (57) 3

One Phordarson AF, trunsformer, push-pull
output, type “F-2003" for dynunic repro-
ducer; or type wPo2880™ for wagnetic re-
producers (62}

One Breready “Aiv-Cell” “A" hatteryy

Fonr Hveready 45-volt, large size “layer-
hilt™ “B™ batteries, “type 4867

One roll of Corwico solid-core hook-up wire;

Fight binding posts (1, 2, 63, G4, 65, 6, 67,
68) ;

One aluminunn sheet, 14 to l6-gange, size
15 x 20 in.; ent and hent to form the
chassis, which measures 10 x 15 x 21, in,
high.

Two Delorest “Type 1307 tubes (43, 54);

Two Delorest “Type 4317 tubes (34, 60)

Three DeForest *Tvpe ER2" tubes (B, I
31).

Diagrams of the “Debaxe 2-Volter™ may
be obtained by writing to Mr. Cisin, in care
of Ramo-Crarr, and enclosing a 2c stanp.

WAVELENGTHS FOR THE MOVIES
UST below the hroadeast band, in the |
region of experiments, the movies have

heen pranted two wave channels, of 1552

and 1556 kiloeveles, for use in facilitating

the conununications necessary during filin-
ing expeditions,
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Groping. ...
Groping . . ..

AGAINST A BLANK
WALL OF TROUBLE

HE chances are it's resistor

trouble—but he doesn’t know.
And besides, there’s nothing to tell
him what types and values this par-
ticular set requires.

An LR.C. Replacement Guide in his service
kit would make it clear as day. He would be
through with this set and on to the next in one-
tenth the time he now takes groping in the dark.

Thousands of successful Service Men have
speeded up their work with this wonderful
Manual—and permanently cured resistor trouble
by using I.LR.C. Metallized Resistors. You can
get the Guide FREE with the purchase of ten
Metallized Resistors—or it may be bought for
50c. Loose-leaf sheets are mailed periodically to
every holder of the Guide—and keep it con-
stantly up to date. Fill out and mail coupon today.

INTERNATIONAL RESISTANCE CO., Philadelphia
Makers of L.IR.C. Precision Wire Wound Resistors

I{"‘ i
y K,
uu,," r

-
g,
L} g, lm,."’

Free with
purchase
ol ten “"-7.,.,:,

Resistors

INTERNATIONAL RESISTANCE COMPANY
2006 Chestnut Streer, Philadelphia
Gentlemen:—
(CHECK OFFER YOU ARE INTERESTED IN)
I enclose 30c., for which send me Replacement Guide.
Please send price list of Merallized Resistors, I wish to purchase assortment of
ten, which will entitle me to Replacement Guide free.

Name B
Address S
City State

Note:—All orders for Resistors referred to territorial Jobbers, C-4
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The 2nd Supplement

to the
OFFICIAL RADIO SERVICE MANUAL

Is READY for Distribution

' SUPPLEMENTS No. 1 and No. 2 to the
N OFFICIAL RADIO SERVICE MANUAL
® are obtainable —

ONE of the most important achievements in recent radic Some of the features

book publishing comes with the completion of the first .
and second Supplements to the OFFICIAL RADIO In the second Supplement
SERVICE MANUAL. These Supplements, now ready for

distribution, are the beginning of a series which will be pub- Completely revised index for the entire OFFICIAL RADIO
lished every sixty days during the year. The pages of the Sup- SERVICE MANUAL.

plements are printed exactly like those in the OFFICIAL Table of trade names in alpr.abetical order—listing th 5
RADIO SERVICE MANUAL, and as each Supplement is responding manufacturers. crIsTing the cor
added periodically it will be kept uniform with the original book . . .

in paper stock, (loose-leaf form) and in make-up. List of Amperite line voltage regulators for standard

receivers.
The second 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 Technical data of a practical testing oscillator.
information of sets for 1930 and 1931.

Canadian circuits—circuits for which we have had many re-
quests since the original publication of the Manual.

LIST OF CIRCUITS PUBLISHED IN

With each set of Supplements a new index is supplied. The SUPPLEMENT No. 2

pages are numbered to enable one to include the new additions

in their logical places in the original OFFICIAL RADIO Canadian Marconi Spli .

plitdorf Priess
SERVICE MANUAL. Canadian A.C. Dayton Garod
Every owner of the OFFICIAL RADIO SERVICE Westinghouse Majestic Grimes
MANUAL will be sure to be up-to-date in radio if he becomes Sears-Roebuck Kennedy R.C.A.-Victor
a subscriber to the Supplements. The cost—only $3.50 a Amertran | Sparks- Fada
year—is trifling, when it is considered that it is our intention Knapp “A” Power Withington Silver-Marshall
to publish enough Supplements during 1931 to make the Edison Robertson-Davis Telephone
present SERVICE MANUAL more than twice the size it Lincoln Maintenance
is now!
MAIL SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE

TODAY $3.50 A Year

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1.
This is a very small cost when you consider that for the whole year a Supble-

GERNSBACK PUBLICATIONS. Inc.. RC-4 ment will be mailed to you every other month. Those who already own .he

965.98 Park Place, New York, N. Y. OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what
I enclose $3.50 for whirh you are to enter my subseriintlon can be expected from a $3.50 investment in the Supplements to the original

for the Supplements of the OFFICIAL RADIO SERVICE book.

MANUAL. It 13 understond that the .\‘up_uh-inellt\j \élll lbe

mailed to me at lead six times during the year. Nu Supple If you are one who has not yet recognized the importance of owning a copy

ment il be sotd il of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this
issue and learn more about this valuable book.

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

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

City...... CEPaRanaaagnon oG —
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New Radio Devices

(Continued from page 603)

LINE.-VOLTAGE CONTROIL. UNIT
S() far as we are aware, the “Compensator?

illustrated in Fig, 11 is the first deviee
put on the market in such shape as to be
adaptable to existing receivers by simple

]
S a ®
2 no
P —)
g S
5w

%

80 00 0 20 130 40
LINE YOLYAGE

Fig. 3
Iuput.  horizental;
output, vertical,

Fig. 2

‘Compensut

or's’”  winding €s

arranged  thus on
the core.

The

plug connections, while actually adding volt-
age to the radio set when the line voltage
drops. It is nmnufactured by the sola Cor-
poration and is manufictured along sound
engineering lines,

The principle of its operation inay be com-
prehended by reference to Fig 25 the unit

operates as a special type of anto-trans-
former shimted across the A.C. light line
(it will not work on DL cirenits). Re-
ferving to Fig 2, winding A functions as a
standard step-up anto-transfornier when the
line-voltage drops below predetermined lm-
its: this action huikds till normal voltage is
reiched at this point.

Now, the seetion C of the core functions
slightly nnder the “saturation knee” of the
iron’s permeability and, when the line-volt-
IS of saturation in the
core seetion C forees a great portion of the
flux throngh the higher-reluctanee path 1.
‘This an auxiliary
polarity to counteract the exeess voltage s ancd
the unit thereby  functions to deliver a
smoothly corrected and steady flow of cur-
rent. 1ts characteristic is shown in the graph
of Fig. 3.

With an input potential of 95 to 135 volts,
the Sola “Compensator”™ has a capacity of
100 watts,  1ts installation consists of simply
inserting the radio set’s phig into the "Com-
pensitor,” and the plog of the latter into
the  power-supply The unit
weighs 714 T and its dimensions are 31, x
oaoat in, deep.

rises, the inercase

CHUSCS coil of opposite

receptacle,

DUPLEX RADIO OUTLET

THH unit shown in Fig. T is the *“No.

21157 radio outlet manufactnred hy the
Arrow-Hart & Hegeman Eleetrie Coo One-
half the receptacle is for the power con-
nection of the radio set; the other the an-
tenna and ground connedtions for the inpnt
circnit of the radio receiver,

I (above)
The duplex convenience outlet,

Fig. H (left)

Fig.

tppearanee of the *'Compeusator,”
an awtomatic linec-voltage regulator,

B
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Get the

RADIO
TRAINING

you need at home
in your spare time

N order to help you learn radio in the shortest
possible time, RCA Institutes, Inc., was es-
tablished. You may study radio at home in your
spare time . .. or at any one of the Institute's
resident schools throughout the country.

It is not hard to study radio the way it's taught
hy RCA Institutes. Youlearn radio by actual ex-
perience on the latest type of radio equipment.
And you need not give up the position you now
hold. You can study an hour a day or any num-
ber of hours a day at home in your spare time.

The RCA Institutes Ifome Laboratory Training
Course teaches you in a most thorough manner.
You learn about servicing and selling, operating,
radio telephony and telegraphy...also instruetion
in sound motion picture installation, mainte-
nance and repairs. And you receive at no addi-
tional cost the complete RCA Institutes’ home
laboratory eguipment, a modern outlay of ap-
paratus furnished to every student, enabling
you to easily solve radio problems.

Home Training Course by Awmerica’s
Finest and Foremost Radio
Training Organiszation

This home training course and free laboratory
equipment are backed by more than twenty
years' experience,

Send for our FREE BOOK Today!

Everything you want to know about radio...
describes in detail the home training that has
placed thousands of menin good paying positions.

4

RCA Institutes, Ine.

RCA INSTITUTES, Inc..
Dept. NIP-1.
5 Varick St., New York, N.Y.

Centlemen: Please semil me your FREE
hook which tells about the muany oppor-
tunities in Radio and about your famous laboratory method
of radiv instruction at home,

Nam:
Aiire

Oceupation
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Fig. J

A4 complete  oscillator-meter  combination  for
receiter adjustments and fests.

It presents o neat appearance, doe to the
use of moulded hakelite. .\ scored metal
dividing plate renders it quite impossible
for one-half the unit to shovt to the otherg
the seorings make the plate tit properly in
the outlet box.  Its mechanical proportions
are such as to enable it to he mounted in
standard outlet boxes, like other clectrieal
fittings : its design has received the approval
of the Underwriters’ Laboratories.

This two-gang outlet is clearly lettered
“power,” “acrial,” and “grownd.”* ITowever,
nothing is left to hunan errors o *polarized™
g is furnished as part of the eqnipanent.

—flow Wozﬁ _You—L;'ke 1o Know!
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COMPACT SERVICE OSCILLATOR

N Fig J is shown the “IMiyrad Type

1897 test oscillator, developed by the
engineers of The Radio Products Cog its
design is particularly flexible and corpact.
Among its attribntes mmay be mentioned its
use as, (a) self-modulated  broadeast-fre-
quency oscillator; (h) self-modulated ioter-
mediatesfrequeney oscillator; (¢) output in-
dicator; comparators sensitivity-indicator.

It is a portable unit, using the type 3¢
2-volt-filament tube.  The lighting current
may be obtained from either two dry cells
i series, or a 110-volt light-line. .\ 17-ohm
limiting rvesistor is required when the *A”
supply is o b-volt storage Dbattery. .\ Bur-
gess B hattery, which completes the eur-
rent supply, connects to two leads in the
battery compartment,

Included in the case are a dwumy an-
tenna,  an o output  meter  connector  with
adapter, an LF. amplifier connector, and
warranty and registeation c¢ards.

A “TALKING PILLOW”

AI.’I'}I(H'GH not a new idea, the head-

phonec-cquipped pillow recently put on
the market by RCA Victor Co., Ine, and
shown in Fig. K, has aroused considerable
interest by its novel appearance. 1t is of
regulation hospital size, and made of spe-
vially selected sponge rubber in which a
sensitive vadio reproducing unit is  con-
cealed. Tt is so construeted that, although
the sound permeates the pillow, it cannot
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Fig. K

There is a radio reproducer i this pillow,

be heard exeept by resting the head on the
pillow.

The new pillow may be sterilized like an
ordinary pillow, and the pillowcases changed
at will. .\ long cord is supplied to eonnect
the “singing” pillow to the radio ontput
conneetions,

It was especially designed for use in hos-
pitals, to replace ordinary headphones which
become irksome and ehafe when worn for
any length of time.  The use of a loud
speaker is not a solution to the problem:
since its operation may  be disturbing to
patients in various stages of illness. It is
useful  for insomniaecs, or to relieve the
tedimme of long journeys.

1—Where you can save money by purchasing at bargain prices mail order radio merchandise?
2—How you can keep posted on "Whats New in Radio?”

This Hand Practical Portfolio

3—How to receive mail from leading radio mail order
houses, manufacturers, jobbers, etc.?

4—How to have your radio problems answered; where
to locate the manufacturer of a certain product; the
name of a jobber handling an item you wish to se-
cure; the manufacturer of a trade-marked product?

Your name is placed on our stencil list to receive for
a year’s time a constant supply of advertising matter,
catalogs, circulars, price lists, samples galore.

You are privileged to write us at any time, questions

Pttt AR

- el

i
B en py
Sen Ant

Every subscriber to our service receives a 10 by 12.inch accordion portfolio
made of a durable material, in which to save the valuable data we send you.

NATIONAL RADIO TRADE DIRECTORY
303 Fourth Avenuve, New York. Dept. RC.
Genllenen

E peed plea~e tind $1.00 for one sear's
*“Had Informatlon  Senvhee i
yout stencil <t 1o recelve malling
ete. 1 am alw 10 recebie free 2 10 by 12-ined accordlon portfulie.

i~ understoad that do are o Jurl

NAME  (iirreeiiiiiiiiia i g

ADDRESS
CITY. coaaae 0000 aEnoaaGEEe0a06EE00a500800

------ (Aaaao0 06000000000 0600000

ubserlption e dour CRER Mail® and
My tame  an
nclding eatzlog-, bulletins, price lsts, samples,

pertaining to radio trade matters and receive a prompt
and detailed reply.

No live radio dealer, fan, amateur, experimenter or
professional can afford to be without our comprehensive
service. Our business is the nerve center of the radio
industry, reaching out everywhere, collecting data from
every available source, maintaining the most complete

service of its kind in the world.
all $
for

You will realize that the amount
we spend for postage alone does
not cover the charge for our serv-
ice. The §1 subscription fee
barely pays the necessary expenses
entailed in mailing.

A subscription to our service will actually save you
many times the small cost of $1.00.

If there is any additional information you may require
before subscribing, write for further details.
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D. C.--A. C. Converter

(Continved from page G13)

tends through the shaft conneet at one end
to collector rings; at the other they connect
to armature segments,

If the motor is of the “bi-polar™ type,
the leads are to be ecarefully soldered to
two armature segnients  diametrieally  op-
posite cach other, as shown at A, Fig 43
but, if it is of the “t-pole”™ type, to four
cquidistantly-spaced armature segments, as
at 13, This will result in obtaining approxi-
mately  60-exvele ALC, at 78 volts, if the
motor has 2+ to 28 segmients and is a hi-
palar nunit rotating ot abont 3,600 ropan:
or a kpole one rotating at 1,700 to 1,500
rpane - Fhe available ontput  will
depend npon the size of the motor; that
shown in Fig. A, as M, is rated at 240
watts  and  delivers  sufficient enrrent to
operate average B-and 10-tube clectrie sets,

power

T0 - ' N
COLLECTOR]

1800 R.PM. ‘
| _ BN

Fig. 4
Callector-ring  conncetions of a bipole motor
(3000 ropm) at A for a 4-polc motor ot B.

The autotransformer used in this installa-
tion (I, Fig 3) was made by winding a
primary of 400 turns of No. 21 cotton-
cnamelled  copper wire over a forie 11
inches square and two inches long, Abont
72 silicon-steel  lmninations, 1 /65-in,  thick,
will fit into this space. Over the primary
are wound three layers of Empire cloth,
and then, in the same direction, the second-
ary. (The inside end of this secondary is
to be connected to the ontside of the pri-
mary.)  The secondary consists of 225 turns
of No. 18 cotton-cnamelled wire, tapped at
the 150th, 175th, 200th, and 225th (outside
end) turns: the latter lead bringing the
available ontput potential to 120 volts (or
the same vahw as the lighting serviee in
most sections of New York Citv), Lengths
of “angle-ahuninum,” dvilled and bent into
shape, holt the core laminations together,

The Filter System

Adequate filtering was obtained by fol-
lowing: the construetion and wiring details
for the input cirenit A of the motor, and
the output cirenit B of the autotranstormer
as shown in Fig, 5.

Note that four fuses, F, pnard the input
and ontput of the D.C-NCooconverter. Fhe
exact valies of the Blter eondensers will
vary in every installation.  They  depend
upon the motor nsed and the efficiency of
the construction, and are to be determined
by trial. Phe writer used individual 1-mf.
units of the “replacement™ type designed
for radio service: huilding up each hank hy
paralleling the condensers until the correct
degrec of filtering was obtained.  Each bank

RADIO-CRAFT

is to he taped. Whether it is desirable to
ground the eore of the autotransformer and,
p:'rh.‘lps, the motor frame, to redoce L,
is to be determined by trial. The motor
must be caretully balaneed on a0 heavy
baseboard supported on sponge rubber (such
as four bath sponges) s sinee any unbatance
cause !

The Collector Rings and Brushes

The details of the eollector rings 1 are
shown in Fig, 6. The exact specilications
will vary in each instance. The particular
cunstrmcetion followed is shown, The flanges
Foare serewed to the wood pulleys on which
the copper rings R are fastened; and set
serews hold the flanges in place on the hol-
low motor shatt (throngh which run the two
Nao. I8 leads from the motor segiuents S to
these two collector rings,

The brushes are graphite blocks, having
the dimensions showns they ave to be enrved
slightly on the inside surface to it closely
the curvature of the collector rings.  The
phosplior-bronze  springs holding  them in
place do so only by friction-—they are not
otherwise fastened to the graphite brushes.
These springs, seven in number for cach
brush, are 314 inches long, and are soldered
at one end. At this emd they are to be
drilledd for two wod-serews; and then are
they to be mounted on top of a wood post
W, of the correct height for the particular
set-upn

The author will be glad to answer inguir-
s regarding this inexpensive and effective
D.C-ALC, converter, provided return post-
age is enclosed. Good Ludkl

Illil.\‘

s

5 ot |
8K %

P
_I
DRILLED
MOTOR.
SHAFT
FIBER F,; ) . =
1 » T
WASHER. b Ve e
Fig. 6
Details of colicctor ring and brushes, connece-

tion strip I} de optional. The dimensions, of
conrse, may be altered to snit the apparatus
uscd

Equipment Required
One General Electrie 115-volt Type SI,
enmpound  wonnd  motor, 1,725 rpan, (28
segments) 1/6-hop, 2 amps.;
Twenty-fonr Raddio Treding Company, No.

17003 l"(']l]:l(‘l'lll(']lt ('l'll(]l'l].\'('[’.\', 1 lllf. ('-‘I('Il;

Two  (leneral  Electrie poreclain fuse
Bocks, FI, 1727 and two 2-amp, fuses;
Fwo  teperal [lectric poreclain serew-

typr phig receptacles, R1, R

FFonr pounds No. 21 cotton-enamelbed
copper wire (for filter chokes and anto-
transformer primary);

One pound No. 18 cotton-enamelled cop-
per, wire  (seeondary of antotransformer
T):

One roll, friction tape, 1-1h. size.

See text for deseriptions of the following
nuterial; colleetor rings, core-iron; collector
hrushes; haseboard.
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IT'S EASY TO
IDENTIFY

1931 TUBES

Look for Power
Tube Refinements

The loud-speaker voice can be no better
than its power tube lungs. That is why
De Forest engineers have spored no
efforts in refining power tube design.. In
the De Forest 445 Audion:

1. Speciol altoy filament insuring intimate contact
between cooting ond bese metal, Extreme rug-
ged Uniform resi e throughout life.

2. Mica spocer ing proper spocing of
slements for positive charocteristics.

3. Ceramic ipacers keeping mica spacer clear
of grid.
4, Ribbed or reinforced plote insuring unitorm

aperation ot oll 1. Buckle.proof,

$. Mmolybdenum grid wire—20 times the cost of
vsuol nickel—with extreme melling point per.
miting complete degasification.

These and many cother advanced fea-

tures found in every type of fresh DeForest

Avudion, insure the 1931 performance of

the 1931 radia sets.

AUDIONS

RADIO
TUBES

DE FOREST RADIO CO.
PASSAIC, N. J.
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Experienced

Service Men!

Have YOU
had enough

Experience
in Radio

to appreciate

the need for
ENGINEERING

TRAINING?
If so, mail coupon TODAY!

CAPITOL RADIO ENGINEERING
INSTITUTE, INC.

3166 Mt. Pleasant St.,, N. W,, Washington, D. C.

Please send me, without obligation, your new issue

of ''Modern Radio™ explaihing your advanced

course in Practical Radio Engineering.

Name -

Address

Position

More
Pleasure
From
Your
Radio
Receiver

At last you cam retire an
relax or read while listening
to your radio 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 recelver 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, etc, Fully guaranteed.

SEE DEALER—OR SEND DIRECT
LIST PRICE $6.75

X.L Radio Laboratories
1224 Belmont Avenue Chicago

Service men and setbuilders—Write for
attractive agency proposition,

On Page 618 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.
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The *“Universal Super-Wasp”

(Continued from page GU5)

Assembly on Rugged Chassis

The “Universal® is a marvelous picce of
mechanical engineering, being an exeeedingly
simple set o assemble in spite of its ap-
parent complexity.  The chassis is made of
one picee of eavy aluminung, so formed that
all the radio-trequeney units arve on top
and the incidental power and audio units
underneath,

The general appearance of the completed
set, without its eanbinet, may be observed
in Fig. A, showing Jolm Geloso, (chief en-
gincer of the Pilot Radio and Tube Corpo-
rution, to whom the perfection of this versa-
tile switching arrangement is due) and the
writer,  Mr. Geloso is pointing to the wave-

[ changing knob, the indicating scale of which

is mounted on a snall dise directly above it
The two tuning condensers arve controlled
by individual vernier dials of the drum type,
On the left side of the chassis is the choke-
coil assembly, and just behind it the reeti-
fiecr tube,  On the right side are the three
andio tubes, )

Behind the tuning condensers is the eomn-
plete 1L and detector unit; this is mounted
o a teay which slips into a large rectan-
pular opening, cut out in the top of the
chassis itself. The construction of this tray,
which holds the coil and switeh assemblyy is
made plain in Fig, B, which shows the set
with the eovers of both the condensers and
the coils removed.  The entire tray it
is supplied with the coils and switches al-
ready assembled in place and wirad; sinee
these pants are the heart of the set and the
wiring must be done properly.

I*ig.  shows the under side of the chassis
of a completely-wired set, The arrangement
of the parts has been worked ot very eare-
tully, all the connections being as short and
as dlireet as possible.  All the power units
are on the lett side, and the awdio amplifier
units on the right, with the R.I% tray be-
tween. The entire tray asscmbly slips very
nicely into place, where it is held by ma-
chine serews passing into threaded  holes.
The wortu-gear driving the cam switches is
coupled to the control knob on the front of
the set by a universal joint; the connecting
shaft being plainly visible between the white
indicating scales of the variable condensers,

Ingenuity of Switch Design

A close up of the interesting cam switches
is g, 1), The split bakelite housing, a
beautiful example of the die-makers’ art,
is shaped out in the center to accoumodate
a bakelite rod on which are mounted thin
cams or washers, which are slightly eccentric
in shapes; only small seetions of their peri-
phery protruding hevond the surface of the
insulating material. These cams make con-
tact with a series of fifteen tiny plungers
which are set in the top half of the housing,
like the cylinders of an autemohile.  As
the switeh is turned by the worm gears,
operated from the front panel, the cams
make contact with the plungers; the com-
binations hiving been laboriously  worked
out to connect the double tuning condensers
to the four fixed coils in the proper order
to give the seven wavelength ranges wmen-
tioned.  This switeh idea is the result of

mare than a year's experimentation with
every imaginable kind of switching deviee,
and s the simplest, most reliable and most
efficient schiente vet conceived for the pur-
pose.  The capacity between contacts has
heen reduced to a mininum, and the losses
ave so slight as to be negligible.

The effectiveness of this switehing stunt
is siply great. You sit down to the *Uni-
versal” and snap on the switch; then you
can sweep back and forth from low waves
to high waves quickly and comfortably, with-

ot wrestling with recaleitrant  coils and
loose shicld cans.  H one waveband seems
deadd, yvou turn in a seeond to anothers

there is alwavs something to be heard, at
any time.

The ecight eoils used in the “Universal”
are wound in the factory, assembled in place
on the cdges of the switeh housings, and
wired properly to the contacts. The rest
of the wiring, to be done by the individual
purchaser, is no mere complicated than that
of an erdinary plug-in coil outlit.  The set
is o sure-fire ontfit, and will work the first
time it is turned on.  So long as the eams
are not disturbed, no trouble will develop,
for the sequence of the connections is worked
out very thoroughly and exactly,

The following parts values are used in
this chassis: O3, 5, C6, 7, CY9, 0.2-mnf.;
Ct, 0005, C8, 0025-mf.; (10, 00004-
mf.; Cl1, 0l-mit.; Cl2, 13, odiaaf.; Cle,
O6-mf.; CL5, Cl6, Cl7, Lo-mf.; C18, CI19,
3 mf.y C20, 2 i, (21, (22, 0-1-mf., buffer
condensers.,  The resistors measore: 181, R2,
50 ohms; R3, RE, K17, 20 oluws; RS, 2
megs. s RE, RE, 2000 ohmsy RT, Ve, ;s RY,
10, 50,000 oluus; R11, RIZ, R13, R1t com-
prise the regular voltage divider; R13, out-
put losser; R16, LW ohms. Resistor R10
is the regeneration control,

The “Universal” is available with or with-
out a eabinet.  The cabinet that is regularly
supplied is a plain, handsome walnut affair,
and will not detract from the appearance of
any home. It might be said that the advent
of this receiver marks the graduation of the
short-wave set from the cellar or attie to
the respectahility of a living-room accessovy,
It is o really fine broadeast receiver and,
though it does not have the sensitivity or
knife-tike selectivity of regular broadeast
sets using mmlti-stage sereen-grid ILF, am-
plification, it is satisfactory for average
home  entertainment. It has an excellent
amdio system, which may be used with a
phonograph  pick-up, as explained hefore.
It is a set that will prodnee endless hours
of diversion, for the possibilities of the short
waves are unlimited, ‘There are many hun-
dreds of stations of different kinds to be
listened to, and a new thrill awaits the
owner every time he tunes in,

Initially, the “Universal Super-Wasp™ will
be an all-A.C. job, for various line-voltages
between 110 and 260 and for 50-60 cveles
only. .\ battery model is definitely sehed-
uled for production, however, and will he
designed  to use  either ’01A  type tubes
lighted frowe a storage hattery or 30 type
tubes on dry cells. The battery set will
have all the distinetive features of the A.C.
model.
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Tone Control?

(Countinued from page 586)

remove noise have resulted in the elimina-
tion of some of the high frequencies.  The
sidelimd  linitation has also resulted in the

minitization of the upper audio frequen:
cies.  The musical instruments within the
hnowledge of the average individoal e

those which produee fundamental tones he-
low the upper limits of the vormal andio
runge.  ‘Lhe popular type of music, listened
to by mast people for many yvears, has heen
that in which the low tones predeminate
The telephoue has caused people to com-
prehend speech despite the absence of the
very high awdio fregnencies, and to appreci
ate the presence of the low tones, To fuct,
evervihing has fiuvored the low tones and the
majority of the peaple are not conscions of
the highs.

Whether or not the present form of tone
control can be clissed as an hnprovement,
is a subjeet open to discussion. The tone-
control syvsten, whercin the amplitude  of
the upper or lower oudio register can he
increased or decressed at will, constitutes
an improvement.  The present-day form of
tone control by capacity or
tance units, was nsed hael in 1925 and 19206,
il is therefore not new. Tt introduces dis-
tortion, but it offers the advantage of per-
witting a change in reproduction to satisty
the desires of that tremendous mnnber of
peaple who prefer low tones and  dislike
high tones.  Certain types of cheese may
seemt too odoriferons to many people and
affend their fine sensibilities while hundreds
f thonsands find snch cheese pleasing to
their palates.

(And the meral is. we presime, that the
successful cheese merehant wakes his profit
In furpishing his customers with the thivors
and odors which they prefer, without vegard
to the brands which he puts on his own
table,  Or, as the old Roran said, De austi-
bus non est disputandnm; that is, tastes
are not to he disputed about, but satisfied,

Editor.)

capaeit v-resis-

Oreratihg Notes

(Continned from puye 587)

usual arvangements a filter choke is used
in cach side of the line, in addition to the
spenker field, which is in the negative line.

An open 230000-0hm leak resistor, between
the secondary of the last andio transformer
and “I5 in the “u6 has
Leen fonnd the caimse of irregular reprodue-
tion: its position is indicated hy I in Fig. 3.

In the Vietor “RIE-457 phono cambination
model, a Innn which is exceedingly ditlicult
to contend with mayv be eneonntered.  The
fiaet thal “26-type tubes are nsed may fur-
nish the average Service Man with an alibig
however, the lum dne to these tubes should
he hardly noticeable, and may be considered
negligilie. ‘The first step is ta he sure that
every tube is perfect: the “15s or the ™25,
if of low emission or gassv.e will canse a
Il . ‘The hum halaneer shonld b reg
ulated in the nsual manner,

Radioln super,

Some receivers
of this madel werve released without the hy-
condenser connected across the first
which appears in the later

]N’lss
filter choke,
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THE NEW 1931
TROUBLE SHOOTER'S MANUAL

By JOHN F. RIDER

is now being printed and will be ready for distribution early in March.

The tremendous ground covered by this book cannot be described
in an advertisement. It is the most complete that is possible to com-
pile. It includes practically all receivers, power amplifiers, eliminators
and public address systems produced since 1920. The majority of

popular kit receivers manufactured since 1920 are also included.

A feature of this book is that trouble shooting data is complete with
Chassis

electrical values, color code, socket data and voltage data!!
layouts!!

More than 800 pages and more than 1500 diagrams. Loose Leaf.

Mounted in a beautiful leatherette binder.

Nothing that we can say in this advertisement will show the value of

this book. It will save you many hours and dollars or labor. Send
for descriptive literature.
800 pages. More than 1500 diagrams. Size 8% x 11 in.
Price, $5.00
v
OTHER BOOKS BY JOHN F. RIDER
Practical Testing Systems, 147 pages. 5 x 714 in, - . $1.00
Practical Radio Repairing Hints. 262 pages. 6 x 9 in, = 2.00
Mathematics of Radio. 127 pages. 8% x 11 in. . 2,00
L]
TWO NEW BOOKS NOW BEING PRINTED
Ohm’s Law. 96 pages. 5 x 7 in. $1.00
Peculiarities in Commercial Receivers. 128 pages 1.00

RADIO TREATISE CO., Inc.
1440 Broadway - - - . New York City

ELECTRAD
CATALOG

o
~ The New AMPERITE for electric . .
radic improves reception—makes . | 3,5 E:ﬁi‘: I‘I’E-gi;‘::l:‘ul\/;l.:.?:"“(l:m':
tubes |ast longer. Eliminates dis- b R on

trols and Amplifiers —— for manu-
facturers. service men  and  ex-
perimenters.

Address Dept. RC-4. En-
close 10c. (stamps or coin)
for mailing cost.

turbing line voltage Auctuations.
No radio can be modernwithout it.

i FPERITE { grporation
TB0) BROADWAY. MEW YORK

175 Varich St., New York, N.Y.

New, Complete
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produets if this is lacking, it shonid be
supplicd  (Fig, £}, A capacity of one-half
to one microfarad will do. 1 the i still
persists, examine the phono-radio  switehs
the two serews holding the fiber washers and
the  contact  springs  together have
loesened  under  vibeation,  1f so, tighten
these serews firmly,

Intermittent reception, in Zenith = Models
1, 11 and 12" was formerly very perplexing
to some Serviee Men. One set wonld work
well for hours and  then, seemingly

nray

Sthie

| withont cause, it would start and stop spas-

| modically, s

soon as It was  touched,
receptionr beeimune normal again. For this
reason, it seemed impossible to loeate the
trouble,  Every component tested corrects
tubes were changed to no avail, condenser
phites were checked for aligmnent, and all
hypass  condensers were  tested  for leaks.
Bouneing and striking the set would not
canse  the Arouble to reappear; and  the
trouble continued to be mysterious. Then
the chassis was placed on the Hoor and all
wires were pulled, inan effort to locate the
loose contact. At lasty, when o hold was
taken on the set to turn it to another posi-
tion, a Service Man unintentionally laid hold
of the blocking eomdenser of the resistance-
conpled  stage; and the set began to act
spasmodically again,

This condenser is viveted to the chassiss
when it removed, it was found that
part of the foil was not completely
with  pitch, and vibration of the
would short the condgnser.  On some
while this took place, the reception was
impaired by the shorting of the grid
of the  condenser,  With the plate
shorted, reception was entirely cut out, The
renwedy is replacement with an 0.1-mf. con-
denser, or taping and iusulating the orig-
inal component so that a short eannot ecene
arain, (See Fig, 5).

wils
covered

chassis
sets,
only
side
side

Service Men’s Notebooks

(Continwed from page 589)

was, however, a short between high poten-
tial and ground, which was traced to the
socket of the power tube—one of the sub-

panel type, iniversally used by mannfactur-

ers,  And someone had  used  acid-solder
when  replacing a socket  which he  had
deemed  defective.

UNUSUAL INTERFERENCE
By R. W. Watson

NTERFERENCE” noises ean he traced
to wnespected  places,  Such was  the
wse with a new Vietor which 1 was ealled
in to service; a terrific noise had suddenly
developed in what was nsually very quict
focation. A guick prefiminary check of the
set revealed that the trouble was not in the
instrumnent iself, while o portable super-
het very quickly determined that the inter-
ference was extrenely loeal,  Following the
routine indicated by miy findings, 1 began a
check of the light bulbs which were burning
at the time,  The trouble was in alinost the
first one turned ont; it was on the point of
burning ont and was arcing. A new bulb—

and everything was okey.
In an Audiola sereen-grid set, which the
owner said might operate properly for an
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indefinite period, but would ent outs the
peenliar fact was that it wonld come on lond
and normal when the clectrie refrigerator
in his houoe switched on. Meter readings
of all voltages were taken in my labovatory
and tubes were carefully cheekeds no ab-
normal condition conld he detected, Aftter
a mimnte inspeetion of cach and every picee
of apparatus had systenatically proceeded
to the third R.F. coil, the low-potential end
of the secondary winding was found to be
entirely severed: the ends of the broken
wire were held in place, and in partial con-
tact, by the collodion with which the coil
was coated,

The owner of a Zenith set reported that
it faded badly, but snapping eleetrie switehes
in the room might bring it back to normal
volume., The fault was tound in a defeetive
grid suppressor.

POLICE SIGNAL INTERFERENCE
By J. R. Steen

W.AS told by a nember of the police

foree. on  electrical  maintenance duty,
that he had a blinker, on a certain corner,
which kept a woman awake at night by
flashing through her window. 1 did not see
anv way to remedy this, if she did not wish
tu.puH down her shade: bt he went on to

say  that  other  families complained  the
blinker interfered with their radios,

1 tested the motor, with a reeeiver in
the smue rooni: conpected a to-mfo con-

denser across the make-and-hreak contacts;
connected two 1-mf. condensers across the
line in series, with the conanon terminal to
ground; shiclded  the motor's input leads
and the nwtor. Al this deereased the in-
terterence only slightly.

A little more experiment shawed that a
single 1-mf. condenser across the line, if
the condenxer leuds pot more than
about an ineh laug, wonld completely ent
out interference from  the blinker motor,
It was also found that ti-mf. was just as
sond as the lavger capacity across the make-
contaets,

wers

and-break

Testing Equipment
(Continued from page 592)
strnetion of the tester, A complete sehematic
drawing (Fig. 1) and pancel layout (Fig. 2)
are given.  Of partienlar importance are the
exact loentions of the toggle switches, which
will be deseribed at preater lengtho The
following parts are needed to construct the
analvazer: carrying  eases panel; 0-1 D.C.
milliammeter A3 0-3-15-150 N.C triple-range
voltmeter Vi osix toggle switchess five 8.1
DT, three-contact  toggle switchess neces-
sary resistors (see dingram) 5 a UY sockets
UX and UY adapters: ten feet of G-wire
cables a test plng eomposed of holder and
UY tube base: nine hinding posts, test Ieads,

hardware, hookup wire, ete.

As stated before, the toggle switches arve
ihe heart of the cirenit,  Close observance
wust be given to the panel lavont and the
schematic diagram, in order to wire the
switches in  their proper  tevminals  and
positions.  When  all toggle switches are
thrown to the left, all the meters are in the
“off” or standard position; this is indiented
in the diagram as the top position. Throw-
ing the toggles to the right, and in certain
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eombinations with each other, produces the
proper cirenit connections. When they are
thrown in the proper seguence, it s pos-
sible to obtain the desived  readings,

For example, we wish to test a socket
using a "27 tube; for Hlament voltage, we
throw S-1 to the right (that is, the 3-volt
weter tap). For plate current indication,
we throw 8-53 to the right, and then 5-1 to
the left for the 100-nill, seale, and close S-3.
If the tube draws less than 10 mills, then
S-t may be thrown to the right side.

For all plate-current readings, be certain
that S-5 is thrown first; for otherwise the
fll plate voltage will be impressed on the
millianmeter and the meter may be serionsly
damaged, DBefore making other  grid or
plite voltage tests, retnrn switches 8-3 and
S-5 to the left or standard positions; being
eareful that 8-3 is returned first,

‘I'o obtain grid-voltage readings, move 5-6
to the right; then wse S-10 for the 10-volt
range or S-11 for 100-volt seale. As ean-
tioned hefore, return all switehes to the
“off™ position before proceeding with further
tests,

For plate- voltage readings, throw either
S-8 or 8-7; choiee depending on whether
the 250- ar the 500-volt seale, vespeetively,
is required.

For sereen-grid voltage tests, throw 5-2
to the right and nse the plate-valtage switeh
S-8 for indication. Before inserting a serecn-
grid tabe, apen 5-9, so that the control grid
will not be shorted to the sereen-grid,

For continuity and resistance tests, test
leads are connected to BP-2 and BP-5. For
external milliammeter conmections, nse BP-1
and  BP-8,  throwing the  millimometer
switches as previonsty deseribed. In faet,
for all external measurcents the proper
toggles must be put in the correet positions
before tests ean be nade.

External voltage measurements can be
made by nsing BP-5 and BP-6, with grid
switeh thrown, for 10 and 100 volts, For
250 and 500 valts, throw plate switehes, anuld
conneet to BP-5 and BP-K. The binding
posts for 3 or 15 volts A.C. are BP-3 and
BP-7. FThe A.C line voltage can he tested
by terminals BP-3 and BP-1 which are con-
neeted to the 150 ALC. volt range. .\ flex-
ible wire, with a control-grid eap connector
is attached at BLE-9, when testing with 221
or 222 tnbes.

Rementher  to throw  all switches  back
to the “off” position before making other
tests:; and vou need not fear burning out
the mieter.  The switeh arrapngements are
only o matter of practice and ave soan per-
formed antmuoatically.

The aunthors have constructed several of
these instrnients which are now in serviee,
and performing in a very satisfactory man-
ner.  Serviee Men who construet this analy-
zer will be well pleased with the results.

The values of the parts indicated in Fig
1 are: 111, 10,000 oluns: R, 100,000 olunss
R3, 250,000 oluns; R4, 500,000 ohms; I35,
4,500 oluns; RG, shunt for 100-ma. scale (see
text) 03-ohm; RY, slant for 10-ma. 3 1/3
ohms; the arrangement of the switches listed
is obvious.

The leads represented by the hold black
Jines in the diagram, which carry heavier
enrrent, should he of No. 14, or larger
wire.
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—building, test-
ing and repairing
radio sets S

HE three volunies of 1his Library cover the entite
field of haildine, repaiving and “tronblesshooting™
on modern radio receivers.  The Librury is up-to-
the-minute in every respect and is based on the very
latest developments in 1he design and manufacture

of  equipment. The rapidly-growing interest in
short-wave reception is thoroughly covered in a com-
plete section which deals with the construction of
this type of apparatus.

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty, University Extension, Massachusetts Department
of Education

Three Volumes — 993 Pages, 6x9
561 lllustrations

VOLUME |: preseuts the fundumental principles of
radio so clearly aml simply that anyone of avervage
training will be able to read, understand and apply
them. In one chapter alone, it gives actual \\'or‘iing
drawings and lsts of materials for the construction
of eight typieal sets.

VOLUME !1: fully discusses all of the elementary
principles of radio construction and repair. .An ex-
the nuecessary steps for “trouble-
shooting,” repairing. servicing and constructing radio
sotx suceessfully,  Pructicad data is also given on
aenna systems, battery eliminators, Joud speakers,
chargers, ote,

VOLUME 11): covers the essential prineiples under-
lying the operation of vacuum tubes in as non-
techinical & manner as i3 econsistent with accuracy.
Tt discusses the construction, action, reactivation,
testing and use of vacuumm tubes; and an interesting
section iy clevoted to remote control of imdustrial
processes; and preeision measurenients.

EXAMINE these books for 10 days FREE

This Library i3 not only a thorough home-study
course, but a hamdy means of reference for the more
experienced rdio experimenter, repair man, aml radio
shop-owner.  To these men, as well as to those who
desire to aldvance in the rwlio profession, thiz effer
of a 10 days’ Free Examination is made.

Simply clip, fill in, and mail this coupon

EEEEEENEEE McGRAW-HILL D

FEEE EXAMINATION COUPON
B BANAEL B0 SRR ANY. e |

Genllcmen :—Send me the new RADIO CONSTRIC-. I
TION LIBRARY, alt charges prepaid. for 10 days’
Free Examination. 11 satlsfactory I will <end $1.50
in 10 days, and $2.00 & month unti]l $7.50 has been
paid.  If not wanted 1 will retu=n the set at your
expense. l
Name
Home Address
City and State
Position
Name of COMPANT.....cerveensesessrerarsns RC~4-31 |
(WRITE PLAINLY AND FILL tN ALL LINES) [

B et |
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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 you can make a powerful HAND-
MICROI'HONE — one of the essential [
parts in any home-recording outfit,

The HAND-MICROPHONE will
faithfully pick up your voice and translate
it into electrical current variations.

These variations may be amplified —
simply by connecting the HAND-M!CRO-
PHONE, through a plug-in adapter to the
detector or first audio circuit of a radio set.

The amplified currents will powerfully l
vibrate the recording needle in a phono-
graph pick-up connected to the *loud
speaker” binding posts of the set, and thus
may be made to register on any pre-
grooved phonograph record.

The “play back™ is accomplished by con-
necting the pick-up in place of the HAND-
MICROPHONE, and attaching a loud
speaker to the proper binding posts,

H you wish to dispense with the radio
set amplifier, vou may connect the
SKINDERVIKEN HAND - MICRO-
PHONE direct to the recorder (the “pick- |
up” with a recording needle) through a
transformer.

TFull details supplied with every SKIN-
DERVIKEN button. including diagrams,
drawings and instructions.

These wonderful little SKINDER-
VIKEN microphone buttons may he used
for hundreds of uses, such as:

i

RADID AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTAPHONE TELEPHONE AMPLIFIER

STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE CRYSTAL SET AMPLIFIER
95¢ EACH Two for s‘-75

12.PAGE INSTRUCTION BOOKLET

containing suggestions and dingrams for innumerable
uses, furnished with each unit,

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPL!FIERS IN HIS LABORATORY

WE PAY $500 IN CASH
for every new use developed for this unit
and accepted and published by us,

SEND NO MONEY

When the postman delivers vour order you pay him
for whatever you have ordered, plus a few cents
postage.

(Canada and Foreign: cash with orders) 1

PRESS GUILD. tnc.,
16 Murray St.. New York, N. Y.

Pleaze mall me at once as many of the following ftems
as T have Indleated,

....8kinderviken Transmitter T'nils at 9%c. for 1; $1.73
for 2: 8250 for 3: $3.20 for 4.

{
1
[
When deflrered T wiTl pay the postman the cost of the
lteme aperified nlus poxtage. l
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Supreme “Model 19”’ Tube Checker

(Continued from page 593)

testing equipinent available, and the tubes
were tested under actual operation. Through
this  procedure, fairly definite limits for
operative tubes have been made available,

The table reproduced here gives the panel
markings for all tubes on whieh three read-
ings are employed.  ‘The first column gives
plate current, which is read on the 80-mil.
scale of the mieter unless the value is less
than 8 mils.; in which ease the 8-mil. seale
button is depressed for a closer reading.
If the plate current reading (at zero grid)
is not greatly in excess of the first figure
shown in the readings on the panel (Col 1),
the tube may be classed as operable, if it
will conform to the other test reading limits,
The plate current with negative bias (ahout
3V s read on the meter when the “Grid
Bias™ push-button is depressed. T1f this
reading is not lese than the second figure
shown in the markings on the panel (Col
11), the tube under test is operable, pro-
vided it conforms to the other two limits.

The third figure shown in the panel read-
ings, opposite the type of tube (Col, 1I1)
is the “Change)” representing the difference
between the “Plate Current™ and the “Plate
Current with Negative Bias.™ If this change
is not less than the limiting figure given,
the tube under test may be classed as oper-
able, provided it conforms to the other two
limits.

A Typical Test

To make the above still clearer, an actual
test will be given as an illustration.  Sop-
pose that it is desired to test a "2i-type
sereen-grid tube; this is placed in the 5-
prong socket, designated for 28, 27, and
481 tubes. The tulie checker is connected
to any ordinary 50-60 cvele 100-120-volt AC.
power supply, by means of a detachable rub-
her-covered cable furnished for this purpose.
A short connector, with pin plig on one
end and control-grid clip on the other, is
then pligged into the jack on the panel
marked  “Cont. Grid,” and the clip is
fastened to the cap of the tube

The “On-Of" toggle switeh is thrown to
the operating position, and the tube is al-
lowed to attain its full working tempera-
ture.  In order to read the plate current
of the sereen-grid tube, it is necessary to
press the red push-button marked “Sereen-
Grid—"80."  Since the reading obtained is
less than 8 mils,, the “8-mil. Scale™ hutton
is also depressed.

In the case of the tube under test, a
reading of 2.6 is obtained, Comparing this
with the ideat “Plate Current” reading of
3, it is sceen that the obtained reading
does not exeeed the ideal: and hence the
next test is made,  This is obtained by
holding down both “Sereen Grid-"80" and
“8-mil. Scale” buttons while depressing the
“Grid Test™ button.  The reading obtained
on the tube being checked is 1.3: sinee this
is greater than the second ideal reading,
the tube again conforms to requirements.

By subtracting the second reading from
the first, we ohtain 1.3 as the “Change”
Since this is greater than the ideal Hmiting
figure, the tnbe has conformed to all re-
quircments and is accepted as a satisfactory
tube.

(11)
(n (11 Change
Tube Plate  Current with in
Type Current  *—" Bias  Current
"01-\ 8.0 2.0 0.t
10 10.0 5.0 1.6
‘12-A 11.0 4.0 1.5
20 6.0 3.0 0.1
g2 3.2 1.0 0.3
"2t 3.0 0.8 1.0
26 8.0 3.6 1.0
27 8.0 3.0 1.t
"30 6.5 2.4 0.3
31 13.0 5.0 0.2
2 3.0 1.0 0.8
40 1.0 0.5 0.1
15 24.0 12.0 1.4
50 26.0 12.0 1.0
T1-A 30,0 12,0 1.0
99 3.0 1.0 0.1
182-13 25.0 12.0 1.5
183 30,0 22.0 2.0
181 IR 2.5 1.0
Second
Plate
‘80 10.0 40.0
'$1 35.0

While the foregoing description may seem
somewhat involved, the actual performance
of the test is simplicity itself and. ordi-
narily, takes less than a minute to complete.
The current is snapped on, the two required
readings ,are taken as soon as the tube
is warmed up, comparison is made with the
readings stumped on the panel—and the test
is finished.

In the case of a ’71A or a similar tube,
having a comparatively high plate-current
reading, the only push-button used is the
“Grid Test” button. In testing an 80 type
tube, the reading on the meter after the tube
reaches operating temiperature is the plate
current of one plate. The other plate read-
ing is obtained by pressing the “Screen
Grid—80" button,  The readings of both
plates of full-wave rectificrs should not be
less than the panel markings “40."  This
represents a mininmm; and higher readings
indicate  proportionately  better - quality
tubes. A marked difference the
readings on the two plates may account for
hum or distortion: and such tubes should
be carefully observed in actual operation.

between

The Checker as a Salesman

A number of methods have heen suggested
and are being used for inereasing  sales
with the tube checker. Among these are
free testing of tubes for custoers, promi-
nent display of the tester on the counter
to create interest and inspire confidence,
combination sales-service calls to check up
the condition of tubes in use in the custom-
ers’ home, ete. Many other sales-producing
plims are constantly being evolved.

One dealer has adopted the plan of using
his “Model 197 to educate his clientele to
the fine points of tube purchasing; he dis-
plays above his commnter o large chart show-
ing the ideal HLimiting readings contained in
the table. When o tube is purchased, the
readings obtained on the tube checker are
plainlv tiarked on a dated label, which is



April, 1931

RADIO-CRAFT

627

RADIO

Service Man’s HANDYBOOK
WITH ADDENDA DATA SHEETS

HIS new book contain: a tremendous
I amount of the most important data
kind — several hundred
illustrations, wiring diagrams, charts, on
every conceivable subject pertaining to
radio sets, tubes, etc. The book is live
“meat” from start to finish, and contains
only practical information on which every
radio man can cash in immediately.

of every

Service Men's data

Just to give you a few subjects contained
in the book. we mention the following:

ment

$7.00 PER COPY

GERNSBACK PUBLICATIONS. INC..
96-98 Park Place, New York City, N. Y
Gentlemen:

As ner vour specfal offer. I enclnse herewlth temittance of $2.00 i(* anada and
foreizgn $2.25) whlell na¥< 1he emire amoubt an Your new hook entltled Rahlo
SERVICE MAN'S HANDYLROOK wlth Addends Data Sheets, in lovse:]

vaf fornl,
as deseribed In RADIO-CRAFT.
Bt T R T E TR TR PR
Strect

ity

amd Mra

Prescriptions of a radio doctor
Modernizing old receivers
Servicing obsolete sets

Operating notes for Service Men

Servicing automobile radio installations
Curing man-made static

Causes and cure of radio interference
Notes on repairing “B” power units
Constructional data on laboratory

A portable radio testing laboratory

Servicing with the set analyzer

What and how the Service Man should sell

Helping the Service Man to make money

How to become a Service Man

Servicing broadcast receivers

All about vacuum tubes, and vacuum-tube
data

Special radio Service Man's data

Dozens of radio service data sheets

And hundreds of other similar subjects

equip-

The Foremost Radio Service Authorities Have
Contributed to This Book

C. W, PALMER GEO. C. MILLER
LEON L. ADELMAN JULIUS G. ACEVES
SYLVAN HARRIS C. W, TECK
BERTRAM M. FREED PAUL L. WELKER

A NEW DEPARTURE

VERY Service Man, every radio man, every
radio experimenter and cvery radio pro-
fessional makes his own notes, draws his own cir-
cuits and writes down his own observations and
his own data. For these recasons, the RADIO
SERVICE MAN’S HANDYBOOK has been
made in loose-leaf form. There are supplied with
this book 48 special . ledger paper pages,

ruled on both sides so that you can fake a lmf amf

plarc it wherever you aish, nml wrife on it your

vawn data. 1 you wish, you can also cut out data

from other pubhcanons and paste it on the sheet—

g]acl\ing it in its proper position in the loose-leaf
ook.

The total number of pages is 200 and the book con-
tains such a wealth of radio material as you have
never seen before between two covers. Nothing
Iike it has ever been produced. The book is of the
large size, 9 x 12 inches, and is in the same loose-
leaf form as the OFFICIAL RADIO SERVICE MANUAL.
It has a semi-flexible cover with gold stamping.

MAIL COUPON TODAY

H. WEILER
J.E. DEINES

F. R. BRISTOW
and many others

square
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| Hotel Directory of the Radio Trade

The hotels on this and opposite page are patronized by the Radio |

Trade. Make them your headquarters,

HOTEL

AV IDITORIU

Opposne Cleve’ancl's
$15.000.000

Public Auditorium |

3OO CLEAN MODERN ROOMS

Ar !i|| Each with bath
4| arscll
NO PARKING

WORRIES
HERE

2 CARAGES L
AT THE HOTEL
Sha by ; W.H.BYRON
F- .0 Manager

EAST SIXTH AT ST CLAIR AVE.

CLEVELAND

Around the corner from the
Little Church around the Corner

HOTEL SEVILLE

MADISON AVENUE
& 29th Street

A hotel of distinction and comfort,
within walking distance of shopping
and amusement centers. Five minutes
from Times Square, Pennsylvania Sta-
tion and Grand Central Terminal.

Room $3 .00 5 Per

and Bath ay Up

Convenient to all
points of interest
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pasted on the tube. The customer is then
able to check these readings with those on
the chart. s a result of this frank method
of doing Tmsiness, this  dealer’s  average
weekly tube sales have inereased 100 per
cent.  since  the installation of the tube
checker.  In fact, tube sales in one chain
of stores have been so stimulated that the
owner is rapidly clearing out his stock of
radio sets and specializing on tubes only;
and the most prominent display is a tube
checker!

The “Model 197 is available in two types:
i counter model and a portable model; the
Iatter comes equipped with « lid, earrving
handle and  detachable cable.  The lid s
mmunted on slip hinges, so that it ecan be
readily removed: henee the portable model
can also be used as a connter instrument.
The mechanical construction of both types
is identical.  The *Maodel 19" c¢hecker weighs
only 6 pounds: its dimensions are 3147 x0
T/ETN GIZ167 Tt is housed in oa selected
lardwood  walmit-finished  ease, which s
practically indestrnetible.  In the event of
accident, this rugged honsing offers imaxi-
mum protection to the instrument asseimbly.

Service Man’s Forum

(Continwed from page 389)

find the One, T believe I ean prove what
scems to be lacking in soe of our selt-
adopted brethren.

I certainly believe in every word Mr, Poli
said under “Good DBusiness Methods,” My,
Poli, let’s hear more from you.

Rano-Crarr is certainly covering a much
needed field and 1, for one, appreciate its
services.  May it continue on and on.

Newnvexy €. Key,
Nockdaie, Texag.

HARD TO SWALLOW
Bditor, Ramo-Crapr:

[ have just read the February issue, and
I wonld like to say a fow words in regiards
to the letter shown, from The General
Motors Corp. First of all, isn't it funny
how some of these large corporations try to
“hog™ everything they can?  As soon as 1
bad read the letter and their way of looking
at the situation, T cime to the conelusion
that they were all wet.

Suppose that vou wanted a4 G.M. Radio
and nothing else would do.  You purchase
the set from your local dealer, have it in-
stalled, use it for a4 period of ahont six or
cight months, then tronble develops,  Yon
send for the dealer's Serviee Man, e 1y
do the job, hecanse he had hern instricted
by the G service book: bat, this man
iy do other things that are to the dislike
of the customer (things that 1 have run
across, sneh as rough handling, and letting
tools serateh the cabinet, or the soldering
iron may accidently fall upon aonice new
rug, all throngh careless working). No mat-
ter how well o wan may know his work, 1
have seen them get eareless.  Phen, right
off the “bat,” the custonier turns “sonr”™
and  usnatly  another imdependent Serviee
Man of  gomd reputation is the next one
called. The first thing he will sy, if he
wants to be truthful, is: “l have no notes
on your particular set, as the G.M. Corp.
holds on to them.”  Ile iy say that he
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will try to locate the trouble, but at a
greater expense to the customer than if he
were able to pgo to work on the set with
notes for eaclr model and circuit.

Now 1 do not know whether or not 1 have
taken the right attitude or not; but it is
my way of looking at the situation. Tstarted
in radio when crystal sets were the “ragpe”
and have always tried to keep np with the
newer things in Radio. 1 am a prond owner
of the Officinl Radio Service Manual; and
alsn a subseriber to the supplements, and
a regular reader of Ramo-Crarr. This
magrazine certainly has the Service Men at
heart, and 1 know that many of them benefit
by vour wide variety of articles. This is
the first letter that 1 have written to you
because as a rule 1 try to shan writing
letterss but this just stuck in my "“Craw.”
and T thought vou might like to hear some-
one’s opinion on the matter.,

Py W, Mevers,
407 Walnnt Street
Philodelphin, Penna.

RHints to Manufacturers

(Cantinved from page 603)

the chassis fits the compartinent so tightly,
wanld add very little expense,
Dox v Maxweta,
112 Fayetle Sireet,
Charleston, W. 1'a.

DESIGNATED SOCKETS
TI'H the advent of the multi-stage
\’\‘ superheterodyne, additional problems
are presented to the Serviee Man and tron-
We-shooter in sub-panel endeavors, My hint
is for the indication of the tube numbers at
the bottomn of the socket, as an aid toward
vapid  work.  Moreover, additional  help
would be given by marking the stages (1RF,
Muod, Ose. 21F, ete)) at the top as well as
the hottoun of the soeket.
Fraxk De Makco,
63 Oak Slreet,
Yonkers, N. Y.

EASIER CONNECTIONS

\/l ANUFACTURERS  of  radin parts

couldd muke bigger holes in the lugs
of rheostats, potentimneters, condensers, ete.,
so that o nut and holt ean be used, if de-
sired, instead of soldering,  If the hole be
11647, a No. 6 dry-cell terminal can be
used as a binding post. 1 have found this
handy in experitnental hookups and also of
use when servieing.,  In a “hattery-operated™
distriet, facilities for soldering ave not al-
ways available,

JoE Krerems,
tlert Bay, B, €., Canada,

BATTERY SETS—EXTERNAL
AUTOMATIC CONTROIL.
I SUGGEST that all radio mannfaeturers
tin the ends of the hook-up ealles nsed
ou battery sets: also that they fasten the
instructions, for connecting the hatteries
inside the set, so that they will not he lost.
That some radio manufacturer put ont an
automatic volume control which can he con-
neeted to any of the sets now in use.
PAaraer STabtvw,
Baker, No. Dakuta,
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Hotel Directory of the Radio Trade
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NEW

ENMORE HarL

145 EAST 23 ST. NewYork City

? / SWIMMING POOL
TOE] et
SINGLE

ROOMS {15 o Ur
with BATHA220 MR o per day

SPECIAL
WEEKLY RATES

SINGLE ’8°° UP
OOUBLE 16°° UP

.

GEO.TURKEL-MGR.

NEW

YORK'S

Smartest
00 ROOM-

CLUB HOTEL
ﬁ)r Men & Women

"SOUTH OF THE

4 vy
B 4 (3]
i ;-;EET",-."-?‘--W_ MASON-DIXON LINE
-,{k Tﬁl’ E.L_k—!}_ is but another way of saying
l:- ?‘7. —

"Hospitality"

HOTEL LUDY
South Carolina Avenue at the Boardwalk
Atlantic City's Newest Centrally Located Fireproof Hotel

r 1S South of the Mason-Dixon Line
‘[%_ : lts RATES are as PLEASING as its hospitality

$5 up Daily — American Plan — $30 up Weekly
$2.50 up Daily — European Plan
Fireproof Garage Attached
R. B. LUDY, M.D.

The HOTEL

SERVICE MEN — DEALERS

A few minutes of your time NOW, spent in reading the inter-

| esting announcement of the OFFICIAL RADIO SERVICE '
MANUAL which appears on page 615 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.
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|
Hotel Directory of the Radio Trade |

B *_A::—[
HOTEL CUMBERLAND
S4th Street and Broadway ,

New York City
3 Minutes to Times Square

. . o i R e e

Close to Everywhere—but Removed

from the Noise and Clamor
A modern fireproof hotel with
every modern hotel convenience.

Within walking distance of the-
atres. shops and business sections.

DAILY RATES: Room and Bath, $2 and $3 per day

Special Weekly Rates

Under the Personal Management of Joseph Goulet
formerly of Hotel Woodstock, New York City
FREE CATALOG FROM ANY RAILROAD DEPOT

b e iR, SBER. oAl oAl JBNL. o di Salhe gl oaine oaln oaln gl _gln gl gl o alne oGl S la G Lo oot _ama _gens _amel g o
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WELCOME 2
NEW YORK and

SI°FST.a» 7™ AVE. ,
epposite PENNA.RR.STATION
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1200 Rooms each
with Bath, Servi-
dor and Circulat-
ing lce Water,
also Radio

i
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HoTEL GBSO

\ T HIFFELER- MARAGARG Baf{TaR

| CIMCINMAT], @,

Provisions

\\I’ THE GREATER

AN

N Page 627 you will find an interesting announce»

ment of the RADIO SERVICE MAN'S HANDY-
BOOK with addenda data sheets. It takes but a few
minutes to read of the full particulars about this new
book.
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Recent Tube Desigh

{Continned from page 599)

grid bias higher than is convenient in most
reecivers, 4 compromise was effected by the
design of the 551, which may be used as
a4 replacement for the 24, with o higher
grid bias (15 to 30 volts), ootained as be-
fore hy the use of a proper resistor value
in the cathode return lead, It is estimated
that, in a receiver emploving automatic or
remote volune eontrol, the range of control
over the amplification of the received signal
will be mltiplied by a factor of 25, With
such equiptient, the use of a “local-distance™
switeh should he supertluous.

The 551" with a plate voltage of 180
and sereen-grid voltage of 90, has normally
the saimne plate resistance and mutual con-
ductance as the "2t Its plate current is
about a third higher (5.3 milliamps). It
will, however, endure twenty-five times as
mnch signal voltage, before 2007 distortion
is reached, as the 245 and its “cross-talk™
factor, at the maximum, is but 300 of that
of the latter tube, 'The fear that this action,
permitting limited emission from the heated
cathode, might shorten the life of that ele-
ment, has been negatived so far in the en-
durance tests of the tube,

Direct-From-l.ine Heating

In the light-socket type of receiving sets,
which has been standard for the past few
years, the principal cffort has been devoted
to obtaining maxinnnn resalts from the 110-
volt, GO-cyvele ALCo mains. which serve the
majority of enstomers in the United States.
The step-up  transformer, supplying  plate
ecurrent through o veetifier, and the step-
down  transformer, furnishing  low-voltage,
high-current filaments with unrectified cur-
rent for heating, have heen practically uni-
versalh Tiubes have been designed for raw
AC. operation on 13, 7V, 8, 3, 2y, and
1, volts, with different types of connee-
tion.  However, o large number of prospec-
tive eleetrie set owners, whose house-lighting
facilities are not always in accordance with
the above standard, have profited compara-
tively little by the advance in receiver
design.

For some vears, however, one laboratory
has been prosecuting vescarches in the ideq
of produciug tubes for operation from the
honse eurrent without the intervention of a
transformer: and it is now annommecd by
the makers, the Lestein Corporation of
Ameriea, that three such types are ready
for the market, with others to follow. ‘These
may be operated from either ACo or D
mains, as the heating effects are practically
equivalent.

As in the 20,.volt tubes now so exten-
sively used, the cathode is heated indirectly
by a tungsten filament, which is electrically
isolated from an oxide-coated eathode. The
irrangement of the eleetrode is, of course,
stindard—heater, cathode, prid and plate,
The filiinent is wound upon an insulating
core in non-indnetive tashion to lessen
The parts are substantial in formation, and
somewhat Targer than in the usnal tube de-
sign (Fig. 3.).  While this increases inter-
clement capacity, it also reduees the plate
impedanee and ineveases  the mutual  con
ductance; this may he seen by comparing
the average values below with these of the
standard 12\ and 45 tubes:
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HEATER LEADS DIRECTTO 110V. A.C.LINE

Fig. 3
Appearance of the assembly
there are tuce

o2

v oa YWhoolt tube;
heoter clemonts i the center,

“Type (general purpose): anplifi-
cation  factor 85: plate jmpedanee, B0
ohms: motual conductanee 2000, U ndis-
tortedt output innilliwatts, at $0 volts, 80;
135 volts, 190: 180 volts, 500,

“Type M8 (power tube): amplification

fuctor 3.5 rutnal conductanee tram 2,600
ta 3,000, The ontpaat at 180 volts plate,
with o 34H3-vatt grid Dbins, is 1,250 milli-

watts: at 250 volts plate, with 30 volts on
the grid, it is 2,900,

A tolH-wave rectifier, also employing an
indirectly-heated cathode, is being put in
production. and it is stated that o screen-
grid tube with a ™ of 500 (theoretical)
and o mutual conductanee from 1500 to
800 micromhos, s undergoing laboratory
tests. Sinee the only value to be changed
for operation from higher or lower valtages
is that of the heater filiiment, 32- and 220-
volt tubes will afsa he availalie,

One of the most interesting possibilities,
four city dwellers, is that of the develapment
of a receiver operable equully well on DLC.
or AC, Hight lines sopplying 110 volts. With
the latter, it wanld he necessary, of course,
to ciploy a rectificr and filter in the plate
valtage lead: bat tubes of such high mntual
conduetance, pa rticularly in the power stage,

will readily furnish goad output  volume.
A high line-voltage, in this case, would be
an asset.

The tubes deseribed are regularky manu-
factured with standard UY bases.  For the
purpose of eleetriftving  hattervoiodel sets,
lhowever, the adapter type illustrated in Fige.
A s also made, with o four-prong hase,
and the heater conneetions ot one side. The
hitrness,  the insulating  sleeves of  which
appear at one side, affords the necessary
connections from the tube to the light socket
without disturbing the set's wiring: only
one filament prong is connected into the re-
ceiver’s circuit. Thus any of the tobes
(especially the power stoge) iy be wired
for socket operation without disturbing the
others.

A SELENIUM DRY RECTIFIER

HF  copper-oxide type

Westinghouse  ("Reetox,”  ete) s the
best known of the dry-metallie  rectifiers,
used in radio work to obtain direet enr-
rent from an alternating source.  Another,
however. which has just heen introdueed by
a German inventor, employs the non-metal-
lic dement selenimn for the purpose,

introduced by

RADIO-CRAFT

As in other dry rectifiers, a stack of com-
powmut dises is built up an aoeentreal balt,
and compressed by oa o not (Figs 1), Fach
unit contains two metallie layvers between
which is deposited o layer of selenium, which
has been specially treated antil it aequires
a ervstalline structure: in whicl state it has
high unilateral conduetivity.

The units, shown in eross-seetion in Fig, 1,
are flared for greater strength, and to aid
in cooling; washers separate them and help
to give more npiform tension. The selenium
is protected from the air by the metatlie
covering on each sides and the action of the
rectifier will not be weakened hy exposure
for a considerable time to teraperatures up
to 212° 1, As the temperature rises, so
does  the resistance, furnishing  automatic
protection against overload.

Eaclr element will snpport readily @ volt-
of 20 without breaking down; but in
practice the reetifier is designed for 5 volts
on each dise. The dises may be large or
sinally and the assembly niay be wired, like
other reetifiers, for half- or full wave rectifi-

e
ag

cation.  Fig, 2 shows two clements con-
nected  to o transforner  secondary,  for

charging a small storage battery,  Far plate
supply and grid lias, it is necessary only to
a sufticient mnmber of clements with the
proper filter system.

Use

Fig. 1

sefeninm

Fig. 2

i iu rectifier is o jurcign novelly.

Radio Tanks

(Conlinued from page 601)
transtitting  channel of far greater width
than that needed for the actual relay signals,
The caomplexity of the controls wonld be
greatly ineressed if it were
train and sight puns hy television

However, for the purposes, say, of tear-
ing down abstacles such as wire, the posi-
tions of which were known, or of serving as
Lund torpedoes to convey explosives to desig-
nated spots, we oy suppose that such ma-
chines might readily bhe made; and  that
they might be operated over camparatively
short runges, by observers who were able
to follow their courses dircetly, The whole
resolves itself, from the niilitary standpoint,
into a question of values; in which men are
considered as sopplies to be expended, and
in which their cost may he less than that
of coraplieated mitchinery, while their ahility
to function wnder the most trying conditions
is less delicate, At present prices of rohots,
the soldier is somewlat less expensive, as
well as more rugged and versatile,

Certain other problems arise, in the nul-
tiplication of radio transmitters which would

neeessary o
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Clarostat Tone Control
Panel Mounting Type

Service Men install tone cantrol right on
pancl of any receiver, drill one hole, run two
wires—that’s all,

Regularly supplied without wire or adap-
ters—List Price
1

Extra for pair
of adapters and
flexible wire
30c.

CLAROSTAT
MFG. CO., Inc.

285 No. 6th St.
Brooklyn, N. Y.

ELECTRIFY YOUR
RADIO FOR ONLY Iﬁﬂﬁ

Why discard wood pet when you ik
can electnf ¥t for only § lﬁ 86, and baniuh ﬂm annoyance aad
expense of zuymg new * 'b;m ries?

~ Over 150,000 Townsend
“B*” Power Units in Use

Hookedd up fn a few minutes. Tse

sane (Whes—no changes. Works on

AL qany eyele) or D.C. You'll he

amazed at Lhe ifmprovement in re-

ceptlon,  Send pame aml address
toilay for full details, proof and Free
‘Trial Offer.

TOWNSEND LABORATORIES

423 W. Superior Street Chicago,

Ilinois

‘ Sy RADIO
CANADA

CANADA’S PIONEER COLLEGE, endorsed
by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free schotarships
and trip to Toronto (all expenses paid).
Write for booklet to Principal,

RADIO COLLEGE OF CANADA
Limited
310 Yonge Street - . .

Toronto

ALUMINUM BOX SHIELDS

Beautiful shier olip finlsh—5 « % v 6, $1.87: 6 x 0 x 7,
Innltor slze, $1.2%; 5 x 45 x 5. koncked-down coll <hleld,
$1 00, We make any slze to order.

Three conlart togele swlich, 29r.; pesistance wlre for
nultlpilers and shunts  aceurately male and cheekell on
Wheat stune ltrlﬂze—prirz- reasanahle,

“BUDDY™ Test Prod

Always sharp  polnted, using —
phonegraph needles, 4-ft. wires,
spatle or phone 1lpe.  Colored

nipgiles ldemil‘r cach lead, 7ic.
earh.

We specialize In radio parts |
evclusively—parts  furnished for
any kit In any magazine.

Please include sufficient post.
age for parcel post. |
BLAN, THE RADIO MAN

Dept. RC-431 New York, N Y

Bronze Dial Cable

Keenp 3 suppty on haml—save time anid money.
| Npeelal Iow prices for Serviee Men and Trealers,
-1t eoll. Ty, fout 1M-[(. coll, 5ec. foot
250-1t coll, 4r, oot Roe-rt eofl, 3e. foot
Standard size used by leadiog manufacturers of radio
seta haviog drum type dials. Malled C.0.0. Address

MULLINS DIAL CABLE
134 So. Masen Ave.

-

89 Cortlandt St.

Chicago,

PATENTS — TRADE MARKS

All cases submitted gliven mnersonat attenllon by
members vf the firm. Information and bouklet free.

Patent Office and Federal Court Practice

Lancaster, Allwine & Rommel
Pateat Late Offices

475 OURAY BLDG., WASHINGTON, D. C.
Write for Free Guide Book,
“HOW TO0 OBTAIN A

PATENT ATENT' and Record of

[nvention Blank. Send model or sketch and descrip-

tion of your invention for our Free Opinion whether it

comes within Patent Office Rules, RADIO and ELEC-

TRIC. \b C'\S:M n Specialtv. Promst. Efficient Service.
ENT OF FEES IN INSTALLMENTS

! VICTOR J EVA NS & CO., 923 - 9th, Washington, D. C,
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39,000 RADIO MEN
CAN'T BE WRONG!

v
i ||| Vid

In every Home
every Repair Shop
every Radio Store
every Laboratory

every Library

2ND EpiTION $3.98

Postage
Prepaid
S. Gernsback’s
Radio Encyclopedia 24 EpITion

(Canada and
forefgn add
35¢. postage)

1113 hook is not a dictionary, hut a true Every page is replete with illustrations; a vast
l Radio 12 pedin, covering Radin from A tn im! of tahles and charts have been wadded.  In
7. It is the first nidard work ever published mn instances, the definitions have heen rewritten
\merici attempting to classify alphabetically the ty confurm to new developments aml new n_\.'m-rml
¢ss  WUr used i thi~  highly specialized I Iice lded which m ikes the look twice the

of R ‘he PEncyclopedia  was rhs size of the first edition,

27 be + el mote is the X o
{.If.\."m]:"],'ilz,'.; Lr(-'lll;)h::':u.-ﬁ' ! E |’ improved. The Funcyclopedia  contains  definitions of every
o i o ) rl amd phrase used in the entire v -

——————————————— every eircuit, part and apparatus, formula, albrevia-
S, GERNSBACK CORPORATION tion, outht, sory, ctc., l-‘thur-\"uhl,\ explained,
98 Park Place, New York, N. Y. The entire hook written in everyiday  luglish,
Kindly send e one copy of the sSecond Edition of | eusily nnderstomd by anyone.
ack's Radio Fi lia I enclove in :

s e h,,, s "h' e \:,h Al I The Radia Encyclopedia is published in one
'p<h ¢ does _,|L e p ta oy espectatl i volume, hownd in semi-tleai le ted moraceo keratol,
not as represented, T can retoen it, apd have size 9 x 1 !nches md gold-stamped cover, ]lc;.n'y
refunded in full | fedger stock is vsed and the loosedeaf construction

JI enalles new material to be added periodically,

39,000 men bought the first edition'!

KAME oiivveerroonensrrecsrsss
Address
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be required.  Modern radio equipment for
armnies  comprises an enormous number  of
units. A Hield army concentrates, into a
limited area, more transmitters than there
are broadeasters in the whole United States,
To increase the numiber, even by the use of
ultra-short waves, creates additional prob-
lems of interference,

It is true that the altra-short waves—
helow five meters—have wyriads of chans
nels, and  that  their interference area is
liniited.  Nevertheless, these waves are so
sharply  reflected, by the surface of  the
ground and other obstaceles, that they can
hardly be reccived out of the direet line of
vision.  We may, of course, assume, for
each radio tank so controlled, an airplanc
which would keep it in the foens of a di-
rectional  guiding beamy but the airplane,
so tied down, would he lindited in its move-
ments and a target for high-angle artillery
fire as well as for speedy combat planes,

Design of Tank Radio Sets

Nevertheless, radio work is being carried
on with tanks and motorized artillery and
special services in all armies, inchuding onr
own,  We are enabled to present, by courtesy
of the Signat Corps of the 1", 8. Army, pic-
tures of the equipnient which it has designed
for work in tanks.

As to the apparatus itscelf, technical de-
tails of the cirenits have not heen released,
though the radio man may guickly gness a
few of the more evident points.  The equip-
ment shown is subjected to what is, per-
haps, the severest test which any radio
material will undergo in actual service, We
may compare conditions to those of a trans-
mitter and receiver which are being operated
while being rolled from the top of a stair-
case to the bottom and back. The containers
are heavily cushioned with rubber on the
outside to take up the suecessive shocks,
which are violent even where a tank has
smooth going.

The  wavelength  range eovered is not
stated: but it is probable that more than
one short-wave band may be used. It is
not customary to cquip every tank with a
transmitter, since they usually move in
fleets ar squadrens under united command,
when employed in maneuvers or action,

The shortness of the Hexible aerial, pro-
truding from the turret’s cap in the first
picture, indicates a wave possibly  around
ten meters (it is stated that the DBritish
irmy uses approximately an o cight-meter

[ wavelength in recent equipment),

The tank is, by its nature, completely
shielded; so that an external aerial is needed,
while the body of the machine serves as a
counterpoise or ground.  The aerial is made
flexible, so that it will not be broken or
swept away by ohstacles overhead.,  long-
ringe reception is not NeCessary, Or oven
desirable, sinee most of the signalling s
intended only for the unit under one com-
mand.

An interesting feature of the apparatus
shown is that it serves also for phone com-
numication hetween different eompartinents
of the tank where, it may be imagined, a
high vohume of sound is necessary to make
itself heard above the continual hanging,
Jarring and crashing attendant on operation
under  even the mwost  favorable circum-
stances,
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Perfect Quality

(Continued from page GO8)

amplifieation, vsed i the andio  channel,
produces an effect similar to push-pall in
cach stage.

The receiver itselt presents little simiarity
to the ordinary howe vadio apparictus n
appearances though it is not nntike the in-
stallations  used  with the  power-nplifier
public= address systems here. “The entive ap-
paratus is wmounted inoa large, high metad
rack, fitted with shichds, which serves also
for protection against the high voltages de-
veloped; and it s fitted with otomtice
satety switehes, Ay unit may e renoved
for adjustment. A separate reetifier s
provided for the power stages, which take
the high-voltage ontput of two half-wave
mercury-vapor tnhes. The set is fused, in
abont twenty leadss and flexible metal tab-
ing shiclds the wiring thoroughly.

The Circuit Itself

The receiver and the power supply them-
selves are shown in Fig 1 for convenienee,
and to avoid a maze of lines, the intermedi-
ate connections are shown in Fig, 20 Though
the whole is far from simple, it is not so
complicated, aftee all, as the reader’s first
impression,  Let us anatyae it:

At first glance, this eirenit will seem to
consist of nothing but tubes, resistors, and
condensers. Sote of these components are
coupling units: hut most of them are used
for filtering,  Each filter resistor is by-
passed by a fixed eondenser of the correct
value to eet enginecrs’ specifications.

If the reader will earefully examine the
dingram, it wili soon be fonnd that the cir-
cuit resolves itself into no more than a re-
ceiver incorporating a single stage of sereen-
prid RUF. amplifieation  (tubes V1A and
VIB) and a detector cirenit (tubes V2ZA
and V2B), followed by three stages of re-
sistance-capacity coupled ALK, amplification,
The first of these nses tubes with a *nn®™
of 10 (V3A, ViR, followed by a stage of
low-gain amplification using 10-watt tubes
(V+A, VIEB), and a power stage comprising
two hl;:h ]m\u-r (75-watt) tubes, 'The Iast
have a “mn' of 35, ,mll regiire a plate po-
tential of 1,000 volts (tubes V5A and V51),

Methods of Checking

The plate current to VIA may be checked
by plugging a milliannneter into the jack
J1, and noting the reading as the 400-o0hi
cathode bias potentiometer is adjnsted; the
performance is repeated for tube VIB, jack
J2 then being ealled into service.  The two
grid-circuit petentiometers control the in-
puts of these tirbes, to prevent overload due
tu the great strength of the locals.

A similar balieing procedure may be
followed for the detector tubes V2 and
Ve, Jacks J3 and J4 hdieate currents,
as determined by the settings of the plate
cirenit’s varviable resistors (sinee the grid
leak return is direetly to the cathodes of
the lwater-type tubes, there is no ceathode
resistor available to control the plate cur-
rents
series resistors). The cathodes of these tubies
are returned to a center-tapped potentio-
meter in shunt across their filmuents,

The A.F.

hence the use of these p!:ltv-(-ir(-uitl

ontputs of the detectors are |
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THESE MONEY SAVING BARGAINS ARE TYPICAL OF
THE MANY SENSATIONAL RADIO VALUES THAT WE
OFFER IN OUR MONTHLY BARGAIN BULLETINS, SEND
FOR YOUR FREE COPY NOW.

KOLSTER 245 Push-Pull POWER AMPLIFIER
and MATCHED KOLSTER DYNAMIC

rl Reproduces specth and music with marnvelons
In the first and (wo 215 fubes in e
. For 113 wolts, 6t-cyele alternating ensreent.

CAN BE USED WITH ANY TUNER

fldellty of tom
Pish-pull sbagge with a 280 peetilier.

225 VARICK ST.
o NEW YORK,N.Y,

USE COUPON BELOW.

SPEAKER

LIST PRICE, $98.00

Pnce $ 1 9 Less Tubes

Original Factory Sealed Cartens

For radlo, phonographs, publle
wldress systems for lecture aml
ert Dalls amd small awdi-
The amplifier has two stages using the
Kolsler Dynamie Speaker to

KOLSTER SPEAKER

Eunipped with a hlghly sensitive oversize magnet and a
driving onit that Is one of the finest, 1he Kolsler responds
fustamly to the faintest lmpolsc. Tt falthfully
buth selee and orchestta from the falntest
fullest voluime uf a brass band.
Pimensions: Height, 11 Inches;
inches.

reproduces
whisper lo tlle

wldih, 11 Inches; depth, 614

LIST PRICE, $35.00

$ 4.50

Our
Price

MISCELLANEOUS BARGAINS
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Centralab  Fwin lolernlmlll-ur ,,,,,,, Balidwin m\al it ool : .75
Solderlng oL oL 1", & H. Capavity 75
Automatle  Voltage Contl L, l(' A Hesistowlt 1.05
Unlted  Elertric Mator and  Tumtable . IPotter 1gantd. Ity l'--s Comlenser .25
l‘ll_llun , Power Tr;unxlnru.rr EEPE . Crosdey  la-Mtd, B - Cotlienser ... en. . .25
|‘§| A Condenzer lllork' T \u_ » All prices are F.0.B. New York City, transportation
'h-mr |{?|llur'€III(-lll lilnnlenser [H tharges extra, Specity whether you desire shipment
([P!I;'rill’ M- irpose Comleaser by Freight, Express or Parcel Post. 20% eash must
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A Kelfont Shielded Transteimer Goatio be dedutted. All merchandise guaranteed to be
Antenna Kt Complete ., ... ... exattly as represented
.-hlrnlndP|;n|I|Il'l Aerlal Wire :
Hament Switeh L,
. ' EECELL USE THIS COUPON AND RECEIVE
2um-ghim Volinne  Comtrol
hudoor  Ribbon Amteana .o 000000 oo gBEL BA|)RFG”¥HEE|UELLE°"NS Ll S
'jlum r~un PPower Trulsfunuu (lul st uslng BARGAINS Noous HIAI0RC
I 5 ‘:!-l-'n. /oL o 278 )
n olume Corm Lo, . .39
\.ml\l liukelite Sockets |, So0caa0a006 50 .10 :-------------------------
Eby Fwin Fiekl and Se. 1 ~ooeuh 20 . .
Freed-Elwmann 8-Point Switeh .20 1 Bargai
[ n;...hll Volume Contral (5000 and’ 9100wl ) .30 1 gamn Bulletm Coupon
Freshman Basket Weave T F. Cotlgs (et ol 3 .30 1 RADIO CIRCULAR CO -4
Freshnean Ontpnt Transformer {ratio 11 . .30
Extension Cord for Dyaamic Npeaker (20 f! 25 .50 : L AL R L Vorll ab e
Alwminmn - Shields, gwer doz Lo .. .75 Send me yuur Dargaln bulletlns tree of charge.
Kurz Kaseh PPort Dlals ..o .40 1
Franklin  Power  Tran~., Type 171 2.65 L]
Wadiart 1'ower Transformer. 15 l\ and 215 ... 395 T .
. amd Ontpat 170 Tra stormer 1,50 1 Name Loo..ieaaa.. 09000800 000099 D 0ooaaBans co
ane .\'m'allu-r A 5 1
I Npeaker oo 1
Genreal  Replatel s
Pumant AL Boue I. ninenr ... g Nddress Ll 000 00a5aa0aa000 etaeiaee coce
Prumont  IR0-vold Islhminatar 1
Pannmt Silent A iminater ., 1
Stenart-Warner Rodary Snap Switdy | I B 1 £ S, 000 0ca0oganan o State, ..., GG

RADIO CIRCULAR C

225 VARICK ST.
o NEW YORK, N.Y,
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public address systems, etc.

NATIONAL SOUND SERVICE

and service this equipment.

SERVICE MEN
WANTED EVERYWHERE

O install and service all makes of sound reproducing systems,
manufacturers of sound equipment, users of sound equipment and
hundreds of electro-acoustical engineers located everywhere to install

If you are competent now, our organization needs you; if not, we can
arrange to have you trained. Write us your present qualifications.

BUREAU is an orgamizaticn of

USERS OF SOUND EQUIPMENT,

write us, We have an electro-acoustical
engineer near you available now to
help you,

MANUFACTURERS OF SOUND
EQUIPMENT, you can join our or-
ganization and reap the advantages of
the largest and most comprehensive
sound service men’s organization in the
world.

NATIONAIL. SOUND
723 Seventh Avenue

Dept. RC

SERVICE BUREAU
New York, N. Y.

insertion—name, initial

ten words are accepted.

CLASSIFIED ADVERTISEMENTS

Advertisements in this scction are inserted at the cost of ten cents per word for cach
and address cach count as one word.
classified advertisements uoless placed hy a recognized advertising agency,
Advertising for the May issue shoulid be received not later than

Cash should accompany all
No less than

March 7th,
DETECTIVES RADIO
DETECTIVES Earn Big Money. Excellent oppor- | SER\VICE RN b
tunity. If:xpcri‘ence unnecessary, Particulars E’E\ﬁ?d?(nl::aghrllcl;:i::écl:l\}:ll;gi.}g]l0§}_00 gosgze',ll‘;”b(‘o:::
}:'rce. Write, George Wagner, 21%B Broadway, plete Power Pack St‘rvice—T'ransfurnmrs.rewound,
—_— — condenser blocks repaired, resistors duplicated,
FORMULAS g-unrameed, Clark Brothers Radio Co., Albia,
_ - owa.
MAKE AND SELL your own products. We will - e
furnish you any formulas. Write for our litera- RESISTANCES. Condensers

ture.  themical Institute, 19R 1'ark Plice, New
York, N. Y. |
PERSONAL ‘
LSCADPE from your lonely existence! Valuable
information  free.  Write wodayl  Box  128-M,
f'iffin, Ohio. I
o, EWiRtutsts Advance Royalty Payments,
New Talking-Picture Seng requirements,
ING PICTURE el:. fully explained in our Free instroc-
tive book. Writers of Words or Music
y submit their work for free

examination and advice. Past ex»
pericnce Ubn¢censary. Werevise, compose,
arrange music and secure Copyrights.
Our modern method guarantees approval.
Write Today—Newcomer Associatey,
16788 Broadway, New York, N. Y.

SOMETHING DIFFERENT
MysteryCigar Lighter ™

vrro $25 A DAY

UPTO

Showing this Refentific Marvel to Men.
New Frinetple of Ignliton. What Makes
it Lightt  No Filmt or Friclion. Al
Guaranteed, Sample with Sales Plan, 25e.
Sample  Gold, Shiver or Chromlum Diated,
$1.00. Agents, Write for Proposition.
ETHOD MFG. CO.
Desk SF-4, New Method Bidg,, Bradfoerd., Pa,

{k .S, Transformers, Choke
Coils, ete.  Write for sensational low price lisi,
Bronx Whalesale Radia Company, 5 West Tre
mont Avenue, New York,

SERVICE MEN—a plap that will Loost your
Colville,

earnings.  Send 25c.

1 Radio
Washington,

Service,

ss DCD WILL BE PAID TQ
b4 ANYONE WHO
PROVES THAT THIS (8
not the actual photo of mysell
showlng 1y suneib phystque
and how the Rass Sysiem has
incTeased my own helght to
6 ft. 3 3-4 fnches. Hundreds
of Testimonials, (‘llents up
to 45 yéars old gain from I to First in 1907
6 inches In a few weekst! First To-day

No Appliances—Ne Drugs—No Dieting.
SYSTEM NEVER FAILS. Fee Ten n...'..n'ﬁ:o.ﬁ?
nl:t‘c. ‘1‘n:|\-lnrln|=” 'rest.lmnnr and Partieulars 5
cents stanina. “allow dme for return mails across
the Atlantic.” G, MALCOLM ROSS, Height
Scarborough, England, (P. 0. Box 13), | 0T Seeeialist,

coat and vest

with eorrectly
matrhed pants.

100,000 patterns.
Every patr hand taiiored 10 your measure:
nn *‘readymades.” Our match sent FREE for
your 0. K. hefore pants are made. Fit guar-
anieed.  Send plece of eloth or vest taday.
SUPERIOR MATCH PANTS COMPANY
115 So. Dearborn Street, Dept. 579, Chieago

On Page 627 you will find an interesting announcement about the RAD]B

SERVICE MAN’'S HANDY BOOK with Addenda Data Sheets.

It

takes but a few minutes to read of the full particulars about this

announcement.

I stagre,

April, 1931

combined in the output cirenit, filtered by
conple of RF. chokes, hy-passed; and then
this AL energy is fed through a conpling
condenser to the A, amplifier V3D po-
tentioneter R1 preventing tube overload.
The plate currents to these tubes deter-
mined by the settings of two grid-hias po-
tentioneters are indicated on milliammeters
plugged into the jacks J5 and Ja.  (Note
Az the dotted lead is not shown in the oifi-
eial dingram of the cirenit, but scems de-
sirable—Techpical Editor.)
(To be coutinued in May Rapio-Crarr.)

Home-Made [nhtermediates

(Continned from page 609)

ont the Amperite, or in some other way
keep the tube from lighting in that stage
Adjust the condenser until yon cannot hear
the station, or, if it is a very strong one, till
the signal is weakest.  This nst be done
right; since the setting for hest results is
very critieal.

If the owner of a superheterodyne wishes
to try my methods after making the trans-
formers, let him take out the potentiometer,
and replace this control with a 500,000-0hin
resistor  (R2) in the plate lead.
The grid lead which formerly ran to the
potentiometer now conneets to “C—11,.7

If the intermediate frequeney is changed
preatly, however, it may be necessary to alter
the nunther of turns on the oscillator coil.

T say nothing abont the fregueney-changp-
ing system; so much has heen written about
the superheterodyne, the Strobodyne, the Ul-
tradyne, etes that it scems unnecessary 1o
ro into a discussion of that. The receiver
which T use has three Rewmler condensers
with separate dials and plug-in coils for
experimental purposes; though it would Iw
easy to make one with but two dials, @nd it
cint even be reduced to one station selector,
I would not have a recciver of this natuee
without a stage of tuned radio frequency
aliead of the first deteetor, When reception
conditions were good, T could tune in sta-
tinns almost anywhere in the country nn
gronnd alones this is better than nsing the
aerlal alone without o prownd.  The
however, is so thoroughly shiclkded that even
statie cannot he withont antenna
connections.

Faen with 125 feet of aerial, it is possible
to separate the strongest stations one re-
ceives here, on their 10-ke. channels, with-
out distartion.  (The writer ix located in
rentral Minnegota). 1 can tune out WCCO
for either WILAS or WBAD,

Since T am working on low wavelengths,
I employ two LI, chokes in the plate lead
of the tuned R.F. stage, and a variahle
plate resistor R1 in the frequenev-changing
The switeh Swt shorting the grid
and leak, and the top switch
giving a choice of pesitive or negative hias
are convenient, for use with different tuhes,
In all but the detector and audio stages,

variable

set.

received

condenser

L "99 tnbes may be used for cconomy of hat-

teriess T employ *12.As for detector and firgt
atdio.  (The article wos seritten before 2-
valt tubes Lecame available: these might
advantageously be used instead.) While the
volume might not be so strong, with the
995, 1 do not use the second stage of audio
for my house, as it gives too much vohinne.
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Long-Wave Converter

(Continued from page 607) J UI I w I__l ‘ I YO U
The fixed condensers, the values of which
appear in the text, are Acrovex cartridge-
tvpe by-pass condensers, for the larger ca- '
pacities, and *Micamold™ for the smaller; Y

the fixed resistors are “*Service™ units, which
are cquipped  with convenient pigtails for
Stllt]l‘l‘inﬂ' thein into cirenit, l R.\ DI WORTL D, the first and only nutional radio weekly, now in its ninth veur

iz pub-

. sl every wieek, atel Saturday,  Snbseril et their copies well in .|il\.|l| R0 itunday,

An Optional Arrangement RADIO WORLD publishes illusteatidd  technical articles s ilcant rt-wave Te-

For the expt'riulcnh'r with only  two ceivers, shiort-nave cotnerters, andio power amplifiors 1 It .||xm 1-Il|i|l~|m~ Fint~
D ot short-wave atml hroaleast stations and every week pringe news ot radio events in bramleasting alnl

given, of station activities, D'nbl Klx. RADIO WORLD prints news of tadio while ll is 1

as un alternative another cireuit, Fig 33 || el el o the Smely ey e eld of v Lot s
this is offered by Mr. R, Do Washburne in wne cach week),

consideration of the faet that not all sereen-
grid tubes oxhibit the dynatron character- Ohmmeter_voltn]eter POVVCI‘ Transformer
istie to an extent sufficient to drive the long-
wave tuned oscillatory eircuit, Without re-
course to the conneetions shown in Fig, 3, l
the experimenter in muny cases may be com-
pelled to try a mumber of sereen-grid tubes
in the oscillator position. The remainder
of the circuit remains the sie,

100 MMF, - 00025-MF, |
//

n* '
v La

757

s,

sercen-grid tubes on hand, there is

26 per year (..3 instien,

-

-002-MF_s

e delighted with the perfornimee of  the
ha~ 105-

I.\' huilding a receiver or a R enpply vou will

type K power transformer. Th

VERYRODY  who does any  radio  work 1200 volt MO primary, S0 cveles,  See-

whatsoever, whether for fan or for pay amdaries on one side are for the 250 reetifier

or for hoth, peeds 0 continity tester, so (F-C-F tor tiliment ot 250, with (' as the

G e ean diseover opens or shorts when positive B lead ad both F's to the 28300 filament y

‘ / L3 testing, amd wel-00 for the high valtage, with both 0% to

| o A were evmtinnity tester s oall right, but— the pespective plat af the 250 gl 1 to B

T ten it Qs desital to determine the resistanes Inilnus, usiuall'\' wround, . 1.-.] on the

% A 5 value of o wnit, tletermine it it ix correet, or ather  side are: two 2 volts,  one

1500 OHmS B+ 180V, to mensarr g low voltage, amd then a contimtity marked & volls, one mukml 21, valts,  The

! | tester that s alsa a direet.reading ohmmeter and f-valt winding may b usml for one or two 171

— { a DGO voltmerer comes in triply hamly, or ITEN anqat tales or Jor the heaters of two

- - S0 here is the eambination of all thre: A 247 or 224 tubes jnoseries, The 20 volts may

Fig 3 0=V avolt DL voltmeter, o D-10,000-0him e nsd FOF ol oF two 245 ontpat tubes and,

i . . otmmeter aml a continnity tester. NV vheostat haesides,  two heater type tubes, or for  four

A rearrangement of the cirenit of the oscillator ix built in far curreet zer resistance wljost ment hestter tape Inlas,  Fac || of the 1M -volt wind-

12; L3 and L4 are the same as in Fig. 1. or muximutn valtage awdjustinent,  The unit con- ings may e u-ed for three 2246 dnbes, or tor

| tains o three-eell flashlicht lattery,  Supplied  one Deater tape tube on eael sneh winding,

with twae oat- lohg wire leads with rip plugs, when the actual voltage will e 2 \’u]lr-. which

A Hartley oscillator connection has heen Cise is 4-inch diameter hakal onamel. Weight,  is enough,  sent free with one s snhserip-

. ted " ] R .y e 1 I NSent free with an orler for ane yvear's tion for RADIO WORLD at the regular sabseripe

sctected here for the cirenit of V2, Fhere tion fur RADI WORLD (52 weeksy at tian  price, % (for 62 issues), Order Cat.
is no need to change the socket, if it is galar rate of 56, Order Cato PR-300, PR-KI'T.

desired to nse the "24 in this positions it is . . . . .
nreessary only  to “steap™ the sereen-grid Shlelded CO]lS fOl‘ Screen-Gl‘ld CerUltS

to the plate, as shown, with a jumper, lt-'la (IESE shickled coils are espe- HE Takelite fubing of the coil

'tllhlll\ casy to use a type T tubee at V2 I ially  suitable  fur  sereen-grid s tirmly embedded in oa veneered

P Vo N . . cirenits, e are adaptable also bires  ta which  an aluminnm

in this case, tlu post of the tube sovket to othet cirenifs, attacherd at Dbottom,  pune.

replaces  the “eap™ connection; the strap tunal e pags outlemls and ta caine

e IS T LN They consist of a secomlary wound ci with  mounting of  the

from socket lm\t G to pﬂht I will not w13 -inch dinmeter hakelite tabe aliminum shichl  The shivcld size i

be employved. The honeyearb L s shown mg, a laver of maisture-pruf insulas

2 11/16 x 2 T4 x 3% inches,
bt RN e T AT T ving fabric, and primary wound  over The muanting method keeps the walls
center-tapped; there will be little diffienlty the secondary.

ot the shield equialistant  from the

0

plate i~

in approximating the position of this connec- el
tion, and anaking the top. (The only ex- HE outleads of the eoils are: shiclded wire load to plate, red had to B plus, dark Wlue Ll to ;..nrl
sential to observe is to serap the insudation and yellow to ground. When the enil is naxd as v conpler n fixed lnnllvn-vr .»f N
i ] 1 to t: If soldering past mbtd. or smaller enpacity shonld be jn s h the The conneetions wonlhld |

oft auly ane tnrn, to tap. soldering paste, wire to fixal condenger, red smd vellow hath el .nlsl dark hlue to wrid. The ¢ 'Is are packed
or insulation char, is premitted to extend in matelinl sets of fonr. Thns ey are of i type, neesey for full effietiveness from gane

. = X Y e tuning.  The unm..rn-- are of high impedance and the coupling to the sevondary s v tight, ‘These
to two ur three turns, the r“‘““”‘g losses features are <I(l" L in ]"III“I-KI..!I' BT "1!ul (ﬁn'lnls However, far circaits
may prevent cirenit oscillation,) tubws, the primarn trns may v redineed by the user to L taras, by entting the prin

If batteries are el as the “I3" s . near where it enters the insnlating eloth, ael unwinding all but 10 tarns, eting and then

MITTCerIes are sed as tie -““I‘l'l_‘- the rwo wires together.  Set ot three e sent teae with oan orler tor a onc-yvear salseript

it will be nnnecessary to sapply over 100 RADIG WORLD, ot $6, the regular rate.  For omiogbemid, onler Can, PR=SGC For .0n0i.mud,
e ‘ arler Cat. PR-SG .
volts to the sercen-grid of the dynatron
oscillator, e e e e e ——
RADIO WORLD, 145 West 45th S!reel New York, N, Y.
Enelosedd find $6.000 for et enrs sitleeription for RAINO WORLD (52 jsnes, one eieh week)
aml please serl mae flll' the qaeminm oherhed afl belim
wty PR-GU0 Glireet- ling ohmnuter-voltmeter)
INFORMATION BUREAU (‘Al PR-KPT (power transformer tar 300-v, ILCO ontput, ete))
(Continned from page 614) Cat, PR-SGE-3 Gt of three shiclded eoils for 00035-mfi.)

Al RSG5 (s e shicldel eoi 005
The itatermediate frequencics calibrated on the Cate PRSGE-G (et of fluee shiclded cofls for . a005-méd,)

ascillator are 170, 172.5, 1775 and 180 kilocycles. TOUR NAME
The L1 autput of the ascillator may be smoothly
varied; the vernier mmst lie set at 50 to obtain ADDRESS

the cxact fundamental frequencies. This variation
feature permits “flat-topping”™ thmable LF. wans
formers.

CITY STATE
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Over the Mountains

ﬁ'OmLosAngeles
. 559Mll95--;r\
\@IF ii (23]

Np— GallonsofGAS e

Think ofitt FIVE HUNDRED FIFTY-NINE MILFS over
rouyh mountainous country burning only ELLEVEN GALLONS
UF GASULINE. lmayginc more than FIFTY MIL1'S TOTHE
GALLON. That iz what the WHIRLWIND CARBURLTING
DEVICE dees for D. R. Gilbert, enough of a saviog on just
one trip to more thag pay the cost of the Whirlwind.

THe WHIRLWIND SAVES MOTORISTS
Mituions OF Dowtars YEARLY

Whirlwind users, reportin® the results of their tests, are ainazed at
the resnlts they are getting. Leters keep streaming into the office
telling of niileayges all the wav from 22 to 59 miles on a gallon, re-
sulting in a saviny of irum 25% to % in gas bills alone.

Murk A. Fstes writes, "1 was makinw 17 wiles to the gallon on my
Pontiac Coupe. Tmlay. with the W lnrl ind, T am making 35 5-10
mjles to the gallon.”

1. 1. Goerzen writes: 3&—6-!! niles with the Whirlwind, or a yain
l-iZI miles to the gallon,” |
K. I Talp: “The Whirlwind mcrensed the mileage on our Ford
truck from 1210 26 miles o yallon and 28% in speed. |
Car auners all over the vorld are saviny money every day with
the Whirlwind, besides havinge herter operatingy twotors. Think what
this mmeans «n your own car. Figure up yoursavings—enough fora
radio—a bank aeconnt=-added pleasures. Why let the Uil Com- |
Lanies profit Ly your swvaste? Fiml out about this amaziny livle
device that will pay for itself every few weeks.

FITS ALL CARS
In just a few minutes the Whirlwinil ean he instailed on any make
o1 car, truck or tractor, It's aclually less work than changing your

il, oF punting water in your battery. No drilling, tapping ot
chanyes of any kiml necessary. 1tis guaranteed to work periectly
on any wake of car, truck or tractor, lance or Sinall, new muwdel of
oid iodel. The qure ygg diive the wore vuu will save.

SALESMEN AND DISTRIBUTORS WANTED TO

UP TO $ 00 00 A WEEK AND MORE
W .||rmi [ ) sulrlying this fast
selling device that r u“n s cannet afford to be slthout,
ool territory 111l open Free sample offer 1o w nker 3
Fuil parsi ul1r enl on regUest. Just check the coupon.
GUARANTEE
o, m-ner what Hnd 6! a car you have -no mnlter how big n gas enter
“"Mirlwin, sa¥e ¥OuU MoneY. We absolutely BUarantes
that thy Whirlwind w' more Than rave e cont \n Easuline alone within
thirty duys, or the trinl wijf eowt you nothing.  Wa invite 100 teat It
at vur risk and expense. You are to be the sole judke. a

EERREES l FREE TRIAL COUPON B
i Dept. 5i5-A, Sta [

send

ne deviee .uu!

w 1 huret t W
vhe free Tl does not ohllgute e in any way whatever.

1 ean Bet

NAME ......... PRIl e e v =
ADDRESS feeaas o .
CITY .. arrasuasn
COUNTY . .o cviors rwwryermars - s rmAe STATE. .ccontrenns

Cheek here §f you are interested in full or p’lrt time
salesman position.

I'housands of opportunities for young
men to eater the Newspapers field
Fascinating work. You will mect in-
teresting people; interview cclehrities.
A famous New York reporter with
twenty years of practical experience
has written a whole course of jour<
nalism and reporiing in six easy les-
s/ sons. He shows you the short-cut to
suceess. e tells you what to do and what not ta do.
to become a successful reporter. Send today for
the “I'RACTICAI, COURSE IN JOURNAL-
ISM.” by Henry John Brockmeyer of The New
York Evening Post. Just drop us a Postal Card—
no need to send money. We will mail you the
whole set of six books and you pay the Postman
$3.00 plus a few cents for postage. Neo more t¢
pay. \1oncy absolutely refunded if not satisied.
PRESS GUILD .
16-E Murruy Street Dept. D-431 New York

A New Member of “Q RQ“
the Universal Family

COMPLETE
ONLY $5 Iucluding 3-ft. Cord

Just what the amuitenr and ex-
perimenter has been praying for.
Genuine carhon single bution
microphone, 200 ohms resist-
ance. Bronze Casc with suspen-
sion eyelet. Life-like voi¢c re-
production. Built by micro-
phone specialists?
Only 5 complece.

UNIVERSAL |
Microphone Co.
(LisuTED) I
163 Hyde Pork Bivd. ¢ INGLEWOOD, CALIF. Fig. OQN3. Discs of this puttern, rotated o a phonograph turntablc at the standard speed of
Other modcls $7.50, $15, $25, $50, $75. Alio cables, | 78 rpom. wnder a limp varied by AC. impulses of the stated frequency, scem to stand still

plugs, transformers, mountings, ctc. Get catalog.

This “stroboscopic” efcct wenld be strongest with o ween lamp. (Marconi Ralin Co. of Canada.




NOTHING IN RADIO EVER APPROACHED THESE VALUES!

Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac-
A ready market awaits your sale of these famous sets.

SONORA!
tual cost to manufacture.

RADIO CHASSIS
WITH MATCHED
ELECTRO DYNAMIC
SPEAKER

Thexe Sonora Chasxix are  of
the very Litest design i con-
straction—Sireen  Grid 245
I'ushv Pull Amplification. Total-
Iy x=hiclded.  Dattleship  Con-
truction, with oversized trans-

foriners }]I)(] ('ll]l(l('l'lh'(‘l'h aNsur-
ing long, faithful performance.
Chassis  mensures 21 e long,

in. wide and & in. high.
NOTE: Do not confuse this
cenuine  Sotora bhuilt Lt
chassis with shnilar type mod-
clx offered  elsewhere,

LATEST MODELS
SCREEN GRID
45's IN PUSH PULL

SONORA Model A31 SONORA Model B31

7 TUBES—3 SCREEN GRIDS 8 TUBES—4 SCREEN GRIDS
OUR

2 .50 Uses:
| 1—224, 1.22
6 Net | PRICE

2—245 & 1—280 Tubes

45 and 250

Power Supply

Uses: OUR
3—224, 1—=227, PRICE

anorhl

CLEAR AS A BELL t"'ﬂl""!’

Push Pull
Amplifiers

And “A-B-C”

SONORA CONCERT ’ SONORA
P Ambolifi AUDITORIUM
ower Ampliiier Theatre Amplifier
2 STAGE
-24511 P“";.v P“" 25: g:icgu]]
Witk e FULPPlY : With “ABC” Supply
— Enormous Volume

QUALITY OF REPRODUCTION IS AS NEAR PERFECT AXND
LIFE-LIKE A8 POSSIBLE! TS POSSIBILITIES CAN IIE
SUMMED UP IN THREE WORDS: AUSOLUTELY DISTOR-
TIONLESS VOLUME! The full henefit of the 450 volts pro-
duced is obtainal, using this ax 1 PHONOGRAPH AMPLIFIER
—PUBLIC ADDRESS AMPLIFIER SYSTEM—RADIO TUNER

3 i : . . P T R AMPLIFIER. Self-contiined unit.  Supplies all necessary A, I}
The Concert Power Amplifier supremely efficient for reproduc- dnd © power to itk own tubes,  Operition requires 1wo l',\'pe

tion  of phonograph  records, rudio programs and  speeches. cox ERY - Sow
) i el res: . 245 . " e Ly = X250 _bower fubes, one Y227 A.C. tube, and 1wo type X2x1
Operation regquires: Two X 245 Power Tubes, one Y227 AQ rectifier tubes. ' '

5 Net

tube, and one X280 Rectifier tube,

Regular OUR R 1

Value $85.00 PRICE 22'50 V:f:ear $145.00
Net

Faithful Reproduction

Here is a truly fine amplifier affuording volume galore with

astonishing faithfulness and realism. (unstructed of the high-

ext quality Darts, to give long life and the finest performance,
PHONOGRAPH AND RADIO INPUT

OUR
PRICE

Genuine TUNG-SOL  ISN'T_THIS WHAT YOU'VE SONORA ABC
HANG-UP REPLACEMENT BEEN WANTING? POWER TRANSFORMER
CONDENSER SECTIONS At Last A Real Noue and Hum
" oR b Eliminator For Models A-31 and B-31
’ For 5—224 or 227,
GENERAL REPAIR 2—245 and 1—2x0
AND P\?vngE(E-PACK Kul;s. I«l‘u{2 ..\;Imlels
=31 ang =31, 6%,
Every Service Man in. wide, 3% in.
should always have on long, 4 in. tall
hand several units of zAr-lSU( 1“‘*‘]”““&“'" for
each capacity and 5 Cycle  Current
voltage to meet every for $5.50
emergency! No More
Workmg Voltage Our .m! 75
Capacuty 50. o ';B'gg Hum-.m! OUR PRICE ® o
Mfd. 00 V. g 5 N e
% Mtd. 200 V. ‘30 DOWN USI-l:I,EHS SFR} I(“!u
1 Mfd. 450 V. 45 You will find this article to be
1 Mfd. 500 x‘ .50 v-saver, as well ax a "l'“"“.‘- K 0 D E L STEP-DOWN
1 Mtd. 600 V. .60 ; fnl you.  The wajority of your
1 Mfg_ 700 V. .70 service-calls are due to l'im--nui.ws. H”“i i TRANSFORMERS
1 Mfd, . B much time and materinl has been Wixter
1 Mfg. 1338 ¥ .98 by your  Service-Department  nuking Prim ﬁEA\q\l’o-?zlrJ)Tv\-. 1ts
2 Mtd. 300 V. .60 speclil appaatus to cwt down line- 50-60 Cyoles AC ¢ . t.
2 Mtd. 400 V. .70 noisex? Now g siniple installation of the Output 11 v “’q“‘;‘l('.‘ ".','
2 Mtd. 500 V. 180 CMANIM FILTERAD® and your troubles 915 "Amp Suitable Tor ‘A
2 Mfd. 600 V. .90 are over. Wuorks on all enrrents—autn- i Itur; ¢ '[,_“,'““i“
2 Mfd. 700 V. 1.00 | matic—Requires  no adjustments—Tuake Spenkers,  Trickle  (har-
2 Mfd. 800 V. 1.10 advantage of this offer now! ;rers. el Ringing  and
§ m:g 1ggg ¥ 1%.2 Heavy Duty Model Toy ‘Transformers.
3 Mtd. 400 V. X 65
S 200 v %2 | our PRICE 2- OUR PRICE ‘75c Net
3 Mtd. 600 V. 1.15 Net

.
All offers are F.O.B. New York, and subject to prior sale.
Terms: A deposit of 20% is required with every order.
Balance may be paid on dellvery. Or, deduct 29% if full

Sae b, DO NOT WRITE FOR CATALOG!
GRENPARK CO. , Dept. R C 245 Greenwich Street, New York, N.Y.




IfIt's A
Replacement Part

HAS IT

SANGAMO QUALITY AUDIO bbb
ORMERS Ayl
TRANSF WAVIEATOR
\ RddloTube
“X" Line Type Only
A type for every purpose. Mfmuﬂ
e b e eur

AT A SENSATIONAL PRICE!

Lots
Lots
Lots
Lots

TYPE 227 ONLY

of 6 - . 25¢ Each
of 12 . 22¢ Each
of 25 . ..20c Each
of 50 15¢ Each

No Less Than 6 Sold

Packed in Original Fuactory Cartons and

Guaranteed to Light and Play.

Never sold at these prices before.

Cat. . Our Price
No. Type Deseription List
¥5f0—~\\-—\tmi|.ln Audin $6.00 ALL
3561 —DBX—I*ush-pull Input 650 ONE
3563—HN—Push-pull Outpurt for 250 or 271 PRICE

power output tubes to match the

impedance of  moving  coil  of -
dynanmic speaker 46,50 .

856— E —(mtpnt choke to mateh impedance |
of the various type power tubes 5.00 Each

‘Radiart Step-Do—wr_)
Transformer

. We Carry a Com-
plete Line of Mic-
rophones, Turntables, Pick-ups
and Amplifiers for Public Address
Systems and Theatres.

Primary 220 to 250 Adjustable

Recandary 110-125 Universal Baby Mike. A real micro-
ap. 160 Warts phone,  =ingle  button, with  covers

Cat. No. 2576 and 25 ft. of cable. List, §7.50.
LIST IPRICK $10.00 Our Price $4.50.

Our Price, $4.50

STANDARD REPLACEMENT
POWER TRANSFORMERS Complete with  turn-tiable, Silent,

sturdy and compaet, only 14 ” thick.
No brushes, Only $3.25.

Carryola Synchronous Motor

PEERLESS 600 VOLT
CONDENSERS

IN CARDBOARD
BOXES
Cat, .
No. Type Price Cat. ) )
2615—D'eerless Kylectron T o $2.25 No. Size Price
EOTE R i T B4 220 2.85 3004 1 Mfd.  $0.35
2603—Sonora A-31, -3 4.50 B
2655 Kolster K21 (210-250) 4.75 3005 z Mfd. 65
2656—Kolster K20, 22, ;
2618-—Sunori with 00"V, C.T, 2—712V. 3006 4 Mmfd, .80
1—21%V., and 1—13V. with K3V,
primary  for voltaige regulator
tube ~ 3.75
2358—\'&-11}»‘1‘ using 245's g;g
2626—Freshman d
2628 Freshman QD 4.50 UT[L[TY
2522 Eavl 21, 22, 55, i6 ) 3.95
2557—G. T. C. 1%, 2%, & & Hi 2.75 CONDENSERS
2608—Dongan 2%, 5, 1s & I‘ll 2.75
2!;()2—'r‘lmuldlmn T-3487 for Sparton
PO , e IN METAL CANS
2250—Amrad BelCanlo Series 4.50
2580—Franklin 210-250-281 3.85
2600—Phileo all sets 332 3150 1 Mfd. 450V. 50
Rl aii 384 5.00 3152 2 Mfd. 450V, 75
Dotk 2 3.98 2925 1 Mtd.  1000V. 75
e [ H .
6—]% C A 60, 2 5.95 2926 2 Mfd., 1000V, 1.45
"GBG—I‘c»!lln White 600, 2%. 2%, 5 4.25

VICTOR REPLACEMENT

CONDENSER BLOCK
1034 MFD. 600 VOLTS

For replacement in All Victor Sets

Total capacity 10% Mfds., 600
working voltage.

Housed in metal can.

Size: 5% in. long, 5 in. high
and 4 in. wide.

Cat. No. 2709

Our Price, 52-25
Part Cat.

Set Model Item No. No. Price
Atwater Kent 37 Filter Block 5001 4.85
Brandes B-15, IB-16 Filter Block 3004 5.00
Columbia-Kolster, (-6 Filter RBlock

005 2.00
Eveready and Bosch 1928-29

Filter Blovk 2988 3.95
Earl A2 Filter Block 5006  4.00
Fada D Filter Dlock 5008 3.75
Freed-Eisemann XNR57T TFilter

Block 5010 3,75
Freshman H-5 Filter Block 5012 7.00
Freshman MI12 (171 tube)

Filter Block 5013 5.00
Freshman NI11 (250 tube)

Filter Block 5014 6.00
Kolster K-22, K-20, I<-40,

K-42, Filter Block 2805 2.50
Columbia-Kolster 920, W-43 Tilter

Block WS3626A 2963 2,95
Kolster 6-H and K-5 Filter

Block 2316 2815 2.75
Kolster 6J, 6K Filter Block 5022 3.50
Kolster K20, 22, 25, 48A, 48D

Condenser llmk 1624 2805 2,50

Majestic 171 Sets Filter Block 5026 5.00
Majestic 250 Scts  Filter Block 5027 5.00

Malestic 245 Sets Filter Block 5028 5.00

Majestic Master T3, Super B

| Filter Rlock 5029 2.95
Majestic Special Master R
Filter Block 5030 3.25
Majestic A  Eliminator 5031 3,75
Peerless All Courier Sets
Filter BRlock 28556 1.50
R C A 18, 33, 51 Pilter
Block 8333 2710 1.50
R C A 41 Filter Block 5033 4.25
R C A 17 Filter Block 8280 271t 4,95
R C A 44, 46 Filter Block 2711 4.50
R C A 60 Filter Elock 8346 2726 4,985
R C A 62 Filter Dlock 2659 5.95
Sonora Using 250 tubes, Filter
Block 2914 1.85
Sparton 69, 79, 89, Filter Block 4049 4.75
Steinite 45 Filter Block 5037 5.00
Steinite 40 Filter Block 5028 6.00
Temple K-60, 8-80, 8-90 Filter
Block 2754 .95
Zenith ZE11, 12, 14, 18
Filter Cond. P'L1145 2800 3.25
Zenith ZIE18 Filter Coml.
35Px, 33AP'N, amnd 37A 2701 3.25
Zenith ZX17 Filter Cond.
S33X, 333X 2700 3.25

MAIL
ORDERS TO

TERMS:—20¢% with order,
batance C.0.D. 2% dis-
count allowed for full re-
mittance with order only.
No orders for less than

16 Mury Street - - New York, N. Y. $2.00 accepted.



LL merchandise listed is BRAND NEW and is shipped in the original,
factory sealed cartons and carries the same guarantee of ABSOLUTE

SATISFACTION!

Due to the demand for this seasonable merchandise
actually exceeding the available supply, ACT IMMEDIATELY!

In most

e THIS MONTH'S SPECIALS!'

instances, our SALE PRICES ARE LOWER THAN THE ACTUAL MANU-

FACTURER'S COST!

Join the ever swelling ranks of our 100 per cent SATISFIED CUSTOMERS,

ORDER DIRECT FROM THIS PAGE TODAY,

NEW LOW PRICES.

Dry Electrolytic Condensers

Mount in any positton! Guaran-
teed nevcr to Blow nt! Remark-
ahly combact anl sery Inexpensive,
Lermitting gemerous use of filter-
ing gystems,  The greater the mfil.
canicity embleyed, the less A.C.
Im remains. 500 valt peak rating,
Tileal &Il 1710 - 245 power
picks—nse twa of edch capacity
desired fur 250 power packs (1,000
volt heak ther¢by assured).

YOUR
No. Mfd. Diameter Length PRICE
1801 1 %, 244 tn, $0.28
1802 & 1 in. 214 in, A5
1804 4 115 in. 2% in. 85
1808 S 1% in. 4% in. 1.25
1316 16 3 in. 4% in. 2.12
1824 21 3 in. 4% in. 2.78
1832 32 3 in. 4% in. 3.33

Cavalier Model 159 Console
‘e
With Peerless Speaker
This beautiful and dis-
tinetive cabinet is sold
with the lmilt-In Peer-
Tess Speaker. It s de-
signml to provide  a
maximum cabinet at a
minimum price, Veueers
of Figured Walnut with
attructlve carvings and
unusual turnings.  Set
Campartment, 21% in.
Mide x 10% in. tleep T

§ in. ligh.  lleight, 38
In. Shlpping weight 65
s, Packed in orizinal

crate,  Complete with Speaker,
No. [59—YOUR SPECIAL PRICE

w95

Thordarson Srz;idz;r;i Replace-

ment Power Transformer
70 WATTS

T his transformer
may Dbe used In
tmlldIng  up  Inex-
penslve chassis; or
fur replucement in
<uch standard com-
hinatiuns Az thres
"2z, twn 2 two
“T1N's or two 'i5's,
and an "80 rectlfler.
Saitahle  far  the
home - hulit rack-
and-banel public wiidress amplifier. or cab-
Inettype phouoerap h jaower amplitier.  Just
the fonndatiun unlt fur an Awlio amplifier
to he nzed as & <tanddafd of comparison.
Well deslgned.  Connectluns  are tinde  to
soldering INgs on the two end plates. 1Yimen-
sfons: 3% x 314 x 1 fnches. For 110-120
volta, 50-60 eydles. shinping welght 57, 1bs.
List Price. $12.50. 2‘55
No_ 1405—YOUR PRICE........

Kolster Speaker Chassis

AMay he econnected  dlrectly
in the hlate clrenlt of type
"120 tunes; or tu higher-
power tubes Thrauih an out-
put device, In pushi-pull ele-

enirs, spealker may he con-
nected from plate to plate,
8 tnch cone’” type.  Faper-
mttle 1s presented by a
lar nel damper: buss notes
are well repnodieed d
the '‘free-edpe’’ effer
small  ditmiensiong  m

ellgihle for e in
conatructed moid et sets,

Comes with 6 f1. cord, Dimenslans: 10 x
51, x O inches. <hipplog weight 61 Ihe
List Price. $1R8.00. 2.85
No. 1500—YOUR PRICE.....

Short-Wave Converter

Build a short-wave con
vertep af lawest price on
reeand. but with whiech
cexerellent  gesults are
obtainAble nevertheless.
The vattate for the three
297 tuhes nsed Tany be

frim an exter-
wnt teansformer
1 a  secondary
winding of 2% volis in
& pover Ware-
tensth 1 m to 110

meters.  Na phiz-in colls: I sulteh s
vsed ta cover wave band.  Ringle dial mning,
noo prunting, no eoiy capacity, ne wiveals.
Leak condenser madulation,  Conserty

~isting of all parts s+ fllnment tran

ineludin whinet, pomel, digcram aml -page
instructlon sheet (less tubes), 485
No. 1619—YOUR PRICE. ... ... '

No. (615—6-Voit Battery Model. same price.

R.C.A. Double Filter Chokes

This heasy-(duty. extreme
Iy strung. diouble  filter
choke can be nsed for alt
types  of  filter  virenits,
experimental work, jower
amplifiers, recelvers, ellm-
IhAtars, nower packs, cone
vertwil sets, ete. Known
as R .0\ replacennnt
Iart for all Radinla mod.
els, particularly Nos 3.
17 and 1R, Each ¢hoke
1).C. resistance. 500 olims.
Cunnected in paruliel, ihese _
dnuhle flter chokes have a rating of 15 Tlen-
rics at 160 Mills; connected In serles, 60 Ien-
ries at X0 Mills, Fully shielled In heavy metal
case with special Insulating companml,  Rize
30, x 4% x 2% Shippine welght 6 1hs

List Price $10.05. 95c

No. 8336—YOUR SPEGIAL PRICE.
“250” A.C. Power Transformer

This  Power transformer
sapplies cnrerent. for five

15 - salt  Areturus  (uhes
drawing 5 Ma. awl

amp. on filaments; one
25 V. tule: twn ‘50°s,
aml two ‘81's. Two 227
ar 221 {if suitahle resist-
ance |< used) and T50

volts, Full wave “DI* and
"1 N line ballast resis-
tor, $ach as the Amperite,
in conjunction with the
special 83-valt primary, will maintain even
voltage over 103 to 125 volts. Entirely shielled

in metal. 4% x 4% x 8% inches high.
Weight 15 {is.  Far 110-120 valts, 0n-60
veles.  List Price, $20.00. $315
No. 1412—YOUR PRICE........

2.5 Volt Filament Transformer

60 WATTS
Has 2 center-taphed wind-
Ings.  Both dellver 2.5
volts.  Qne winding gives
3 amperes: the other, 11

amheres.  PIgtall  lemls,

Heavy iron case. heauti-

fully  fAnlshed  in hrown

ecrackle. 1 to I2n volrs,

K0 ta G0 evele Dlmen-

sions: 315 x 3 x {$14

inchies.  8LILDIe  weleht

o Ibs. List Price. $6.00. 3‘5
No. 1414—YOUR PRICE........ .

Earl PPower Transformer
70 WATTS

Make money resamp-
Ing the old hattery
set, This power trans-
furmer uswl in Farl
Model 22 receiver
suppli AT e

nn polentials
for: two ‘27°3  dor
sereen - Erld "21°m),

three *26's, two'71A’s
aml one "S( rectifier;
total current cutput of high-voltage winding
at maximom vutput {ahout 260 sults) Is N0

we.  lligh-voltage secundary, filament wind
ing Cor "27's, aml for ‘TLN's are cornter.
tapmed.  May be used in auy number of

combinations. Snitable resistors, a couple of
1-mf, {ilier condensera, two 30-henry chokes
and hy-pass condensers compdete flne power
paek, Size 3% x & x 2% inches. 16 long
leads and full wiring dircetlons,  Shilpping
welght 5 1bs. List Price $7.50. 1_15
No, 1410—YOUR SPECIAL PRICE

Shielded “A" Transformer

Modernlze storage hat-
tery receiters hy replac-
tng "01."s with "26°s and
1 Dy this fta-
furmer. Xup-
anil

volig; 2, winding
center-taiped. lleats
three “!#'s, two ‘27's,
and tvo 120 s ar T1N'S,
3xixt inches. For 110-
120 valrs, 50-60 eycles.

List Price, $4.50, $ 1 75

A.K. 37 Filter Choke Condenser

Contains two fllter
chokes, A speaker out-
put choke. two Llgh-
voltage filter eonileners,
a detector hy-pass con-
denser, and an R.F.-
A_F. hy-pass condenser,
each connectlng  lead
belng fdentified hy col-
ord, To make up efMiclent
power nack for a re-
ceiver using a type *71A
antput tule son newd ohly a rectlfier tule
socket, a valtaze olvider. a pawer transfor-
nier, aml this filter h‘rk. 3ix4%2X5 Inches,

Shipplng weight 6 0T,
$4.95

Welght 3% 1bs.
No. 1400—YOUR PRICE..

List Price, $7.50.
No. 1800-283—YOUR PRICE....

6 MONTHS GUARANTEED NEONTRON TUBES

Sokl on a2 6§ MONTHS I'REE REPLACEMENT GUARANTEE
BASIH, PROVIDING TI'BE LIGIFTS! Al tubes are carefully

meter-tested hefore shinment. and carefudly packed. Do nat
canfirse these HIGH QUANLITY tubes with any other “'low
nrieed” mibws—onr low prlces aee possible becavse we do a
i VOLUME business!
| Choice of Chaice uf Cheice of Chaice of
| 226 112A 245 292
227 200-A-199UX 280 210
171A 199U V-120 171 250
201A 221 281
63¢ each 70c each 80c each $1.60 each

\We
NERV Y
the wni

cirendt

WRITE TODAY
Treatise sent by return mail,

have fngt {ssned our new “RADLO
3 TREATISE."” Tt's red lat all
nnfgh. 32 pew  hookuns  and

lingrams 110 1llustratlons

Partial contanter Maderulzing ald radio
sets, How 1o comef! Laftery to power
eets.  Felevtion aof tnhes. The detector
tuhe The power tuhe  Chanars In
aril or U blas cirenits. Posch poll
amplifiers Roplacltig mudin  trans
fuormers, Phono. attachments, low to
Ciuse paser  trung 1. Vuliage
dividers,  Wattake nwer e
farmers,  Selecting  wnd  installin
reldacement  parts n ranh sets
widensers. Repalrine =-jp
LRAND NEW
NT

radla
¢ way through

catalog  zectfan has  dozens of
henkups—neser faund anywhere hefare
Ent'ose 2 cents for postage.

Utah Dynamic A.C. Power
Speaker—DNMode] 33A

110-valt, GU.rycle
A lisln socket
sdpply  for  fleld
eXcitationm with
Westinghouse (ry
rectlifier.
9 in. high, 933
In. wide, 7% in,
deep Sjwaker
comes  packed in
womden erate,
Welght 10 1bs. 1t
Is une of the
most powerful as
well as Dest re-
producers fn the market.
List Price $50.00.

No. 1506—YOUR SPECIAL PRICE

9-Inch cone,

$7.50

Kolster Power Transformer
85 WATTS
Will  supply  sufficient
enrrent and voltage for
push-pull '10°s, in con-
junction with type ‘81
half-wave rectitiers. The
V225 -v0it gecomlary not-
put s just helow  the
rated wmaximnm for type
*21 and "7 tubes: tubes
will last mueh lunger
than when heated from
a Ligher-voltake trans-
furmer,  Four secondarles are rated as fol-
toms: Recomdary =1, 7.3 V., A B2,
cetter-talpredd, 7.3 V., 1,23 N0 K313 V.,
L8N, L6 3

125 N XL A NG,
Primary is tapped far low line

V., 40 Ma,
valtage, llas eleht feet drilled for mounting
to hase of park. Generous EPon cofv RsUres
cool  performaunce umder heavy laad.  Fuor
110-120 Volts, 50-60 Cyeles. Dimensi
11y x 115 x 1% inches. sShipning we
12 lbs. List Price, $19.50 $5

No, 4336—YOUR PRICE......
The SONOLA 1931 A.C. Model
Midget Receiver
RCA LICENSED

75

14

This  Midget JRecelver
will sntperform  many
of fjt< larzer hrothers.
P'ses 3 tnhee: 3 screen
grid, 2 power tuhe,
IN0 rec r.  Rala s
uamie.  Large capacity
filter. Perfectly shileld-
ml. Nelectivity abtalned
by use of three tuned
stages.  11leh  amplifi-
catlon  is  a-smed hy

sereen krid RF, sceeen
grid puwer detector and
15 oulput.  Rola Dynamic glves wonderful
reproduction, 8o small you ean but {t any-
where yet it will fIt. Thers may be cheaper
midgets on _the market. We are fully aware
of this. That's exactly why you should
have 2 SONOLA. There is NO GRIEF with
this high grade set. Fur 50 [y 6 eyele,
o yelts.  Dimensions: 4 x 9 x 18 Inches
!.;;hs,o Shinbing weight 516 Ihs.  List Price,

9.85

No. 2500—Your Price (less tubes) $

Genuine Magnavox Microphone
Do Your Own MHome Phonograph Recording

Made hy the warld-
Qe

famons Maznavox ‘o,
While arizinslly made
fe strap on the head,
It i~ easv 1o screw g

handle onta one  of

the side brackite.  The slde hrackets are
. red  with  soft rulder amd place  the
micraplhione at the best speakine  dlstance

from e mouth, ¢omes with & feet of cord.
The biggest mike bargain in Amerlea! (Com-
plete with straps sl buekle to fit around
head.  liraml new. in arlginal factory pack.

ing.  Shipplng weight 1 b,
List Price, $10.75. 1 55
No. 1610—YOUR SPECIAL PRICE $ :
“RTC” High-Voltage “I’uncture
Proof” Filter Condenser Units
We guarantee these cen.

dense_rg unconditionally. They

are al for  general  re-
Iilac it Intrpaees amed ean
he installed  in any  rew
ser-pack. A1l comlensers
are furnished  with R-ineh
lengths  of tloned  push-
hack®™ wlire.,

600 VOLTS ] 800 VOLTS
Cat,  Mid.  Your Cat. Mid. Your
No. Capac. Priee | No. Capac. Price
1702 '3 $0.25 | 1706 I $0 45
1703 I .30 1707 2 75
1704 2 .40 1708 4 1.10
1705 4 .60

WE ARFE 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,

If full cash accompanies order, deduct 2% discount.
Send money order—certified check—II. S,

stamps.

Radio Trading Co.
25 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this magazine,
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

You will find special
Get our




Headquarters For Replacement Parts For All A. C. and D. C. Sets

We can replace any A. C. Power Transformer, Condenser Block, etc.,

WITH AN EXACT ELECTRICAL DUPLICATE!

Semi-Assembled Peerless 9 Tube AC 3 or 4 Screen Grid Thordarson Power Transf. Semi-Assembled Midget
Set of 8
ment voltages for any d 245 Push-pull AC Receiver
2 / ‘ R. C. A.
K LICENSED
For 4-226. 1 or 2.227, 1 or
For 3 or 4-227 24 -227,
e e or 245 2-227 $3.25
FREE!
45 AMILIFIEL! IMIONOGRATH ATTACIHMENT! TULRE VOLTAGE REGI LA
serlal—even picks up 2,000 miles an fante. Furnishes field current to uny 1) ¢ FILV'ER CHORKE RLOCK FOR Mldget propertions (13 long, 9’7 (ecep,

Receiver — el - () AUl types listed below| g Tube---4 Screen Grid---
C. set.
2-171A, 1-280.
TURBES i $2.55
MODEL 250 PUSH-PULL
TOR!D  TOTALLY SUIELDED! IMMENSE POWEDB PACK! Requires 3-224; 2-227.
il
DYNAMIC SEAKER (we sell a very excellent MATCHED DYNAMIC for $8.95. ATWATER KENT 37-38 87 nhisi) am ANGITY PERIFORMANCE,

332 SEND FOR OUR FREE CATALOG
‘f furnish alt plate amd  jiki-
MODEL 171 PUSH-PULL
Included MODEL 235 PUSH.PULL
Uses THREE SCREEN GIID TUBES! LINEAR POWER DETECTION: PUsi-PTLL | FO S or 6-227 or 223, 2-250. @5 §§
2.245, 1-280 and AMPERITE VOLTAGE HFGULATOR.  Operate. with o 13 foot FILFIER CONDENSER AND
This recelver can also be wied with any AC. t¥he dynamle. or Magnetie  spraker Duplicates (and even exrels results Ken-

€$2.50 adiltlonal cost)  Self explanatory dlaxram  and print ancluded  assures erally obtained on very lurge and vers
rapid -mli accurate assembly! 217 x 9137 x 12% deep. FULLY GUARANTEED! SER]ES SETS costly .\.Jl"l sels 1931 deslgn!  SKelf-ex-
FLeas Speaker. bu planatery  IHue primts and wirlng  instrue-
including 8 I-Ill.l-. TUBER. cpmenernisimmmns et s $22'50 . . tlons  ineluded Dvesluned for use with
Contains four fil- MATCIED D.C. DYNAMIC 8PEAKER.

(FULLY wWIRED RECEIVER $32 50 ter condensers AND whicl It furnishes sultable fleld current.
{Less Speaker but intluding FREE T“"“ D = THREE  FILTER (We can furnish one for $3.73% Cuan also

CHORNES Same

be used with an AC. d¥uamic or mag-

— &
Semi-Assembled Three Stage, Peerless 15 inch Dynamic :}l‘i“ds uJ“‘:;;"';:,‘_‘ netie speaker ._$2.00 adiditional '1 9.75
Double Push-Pull Audi- Sp::ker:n lxinal. -

g (¥ 1o v LC. M EL
torium Super-Amplifier Contains  double  Jield: $4-95 $3Bo£1;a RICEAR LICENSED $3.75

4 fem ! 4000
:I?:,’ax!hm[fm "::‘rher or{ A.C. TRANSFORMER for same sets $4.25.

L . - i
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volume, with uncanny  ber er-Kent 40-42-43-44-45. R
fectlon of reali~m of TL'Iler Atwat Kent 40 S Phono. Plck-Up
ductlton.  Contatnz push-pul 46-47-52-53 A.C. Sets i - !
output tran<fornier Can  be Contains the nee- None ner  made.
essary A.C. Power | Does full

sed) W am justlee Lo :
used wlth um “'15-95 ranstormer  Unit| manufacturers”  nilgh %\(3 \
$14 50 and a Flilter Con- rvl\uldlinnll Remov- [ 5
12 110 V. A.C. - denser-Choke Block nhle hhlelFﬂ.reme-
Contains 12 110 V. D.C. $10.50

U[\it. _both  ton- 27, 2.245, 1-280)
Thordarson Power Units Ny o O $10.95 e $5.95

and ABC Power_ Pack

tained in one tom-
mon case. An ex- | ltes. §19.75
act elcetrical and

llere is 1he very lust word Im power am- i .
plifiers.  Use with any Radio Tuner—as 10 00 mezh alcaliduglicate] jofl ite .
PAONOGIAPI AN BT or | esigpt i O OVE 0.C1 $10. originall! $9.0? Dieh! A.C. Phono. Motor
tlonal erfieiency—or as a PITBLIC  Alr-
DItESS AMPLIFIER, Input feeds into a ot DI 7 Radax General Replacement Guaranteed not to. Inter-
227 1st A.F. stage, followed by a PUSH- 280 RECTIFIER C P Pack lrrel\\ th Itnllo Fl‘el‘ll'l\
FULL Znd A.F. stage using two 227°s - A.C. Power Packs o LU ST
followed by a 3rd A.F. PUSH-PULL Can be connected n LM 1 opern}llllou.
!‘;TAF_'E_. zjlsmo l"wo dzsn snuer-uor:uer tubes. Peerless 30 minugtes Detafl- s sl" s rw“»w"”n:w feﬁlcl
melification produced ample for huge audi- . 3 E
toriums or outdoor gatherings. - AMILIFIES Dynamic f[‘.l,,g:::.!-rmltnmalu g tnle (Included) does NOT WORTLE!
WITHOLT DISTORTION' Requires 2-281. 170-A ELIM- - $9.75
2-250, '3-227 tubes. Furnistes 45, 67. 90, Speaker : iEToR. 200 Aot Uniform speed! -
:35. Iag' vgl(ts "B" for Illqner. ".-ns w;IIZFs 110 v. AC. MUDEL—I5" Diam. Model | output. and 45, 67, -
oite vo or /2 ¥O an 2 175 L] Al 90. and 135 volt ter-
volt A.C. filament current for an¥ tuner. "men :.e[a“"it l;‘]‘:‘":{“m?mr:m \-‘,”",',’,',ﬁ', minals. Requlres 280 Radax Puah-Buuon Model
A0 furnishes 110 volt field current for speaker miade! . Ny Rumier.ss 75
any  D.C. ddynwmle for _ exceptional ——%$18.75 = Set Analyzer and
’L'Eg's“' Du‘:%ixhl\:ltli‘?" (I:IO 'g" D.C. hr:EdE F;y —_ Same as above. but also furnishes A.C.
4 an be assemble . R o
any  noviee—detailed diagram ineluded. Semi-Assembled Radax ;‘_';5‘7'“‘24‘,“,':"",,z'a'z,' w20 58.25 Tube Tester
;-‘gr 119 volt, 60 c¥ele A.C. 21':"” x &7 x 3 or 4 SCREEN GRID A.C. TUNER 245 B ELIMINATOR. Outgut 250 volts, | Mikes every possinle
hish. $39.75 Mot compuet “made— | “and 45, 67, 90, 135 and 180 output| fest, with speed and
' nl " nng terminals.  Also furnishes 3 amps.. 2Y: A L tal=h ., geu_e_r:m);
Wired, ready for use $47.50 leep, B ’ “ml:l volts AL cé .lurb lighting TWO 245 tubes. i";";'}’:‘}e‘;'o ;‘;‘Iﬂ_' il \*
Set of 7 R.C.A. LICENSED ‘li:l}lmt'ﬂ_n l:"f'l‘ml-[ {I'll Proper - ias for these tubes also nents.  CFREMENT ¥
N e MAXI- ided. R 81 tment REMENT)
TUBES $12.50 MUM SELECTIVITY | et e 18R 10,45 | o'z SaLEs Wall:
= e ind 3 ITIVITY!| Same as above. but also lurnishes A.C.| HANTS 01 “FL'II':;.‘;’
2 Stage Audio Amplifier Can be wired In 3¢ filament current for 6-224 or 227 ftubes. | ERICE: _ F
Pased T — minute) Dur  BiEL 2295 tubes 1.280 tube. MAKES AN| GUAKASTEED! »
T seller ring instrue- IDEAL ENTIRE A.C. POWER PACK $18.75
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Included as: IIP youl (:10 ol 12“ ;g RIEECACEMENTE UNLY $12-45
wirlng  diftle ._$ - Any of the above sold FUILLY
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= . g ube ort-Wave other low prilced
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avai Hy 7 L el on
Supp[y long a0 S deep, this  apenker AWILL
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ctent for  wost  Jdunce | distortionless vol d o 1"‘"?']}: E('"Hmd o $5.75
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'*1Ihorrlluu-', l-l.fc. The | aZing ﬁdleli:y of E‘ e
very nesl o parts | reproduction! & £ B .
t)rr-"ll:\oﬁroeAl;‘;droxmuas Fuenishes' ail | W | ” Elkon M-16 Rectifier
- A.C. voltages to Tses 1.2 SCREEN GIID TUBE, 1-1124
Transformer. Tobe Condensers! any tuner. and ! 1 s a -
Also furnishes all ABC voltages to any n".c, ut';tuc véc"'":-':nl::‘e;h::eld current to a | an 1A Can be wired i very llttle | Ideal for ANY A" ELIM-

e Can be used | time! CowDlete with 4 plug-in colls, 15 | INATOL MOST ANY
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ORDER FROM THIS PAGE! ORDER FROM THIS PAGE!
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New York City
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antee complete salixfaction!
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There are Two Ways to go about
getting yourself A BETTER JOB

Stick to your job. And work. Decide that you are up against a
Know theory as well as practice. stone wall. Consider what you
Study the jobs of the man along- do best; what you like to de;
side you, and the man above. whether it payvs well; offers a
Know the Zow and why. future. Then get ready.

Opportunity will knock at your door when you are ready

With a working knowledge of

ECTRECITY

vou can find a job in a field that never will be
overerowded , For Ileetrreity does most of the
world’'s work today; will do more tomorrow
There will always be good jobs for good men
in Electrieity | and at good payv. The
work is interesting! You put your heart and
soul mto it—get somewhere

AUDELS NEW ELECTRIC LIBRARY
makes Electricity as easv as ABC for begin-
ners; mteresting as fiction: engineers carry in
pocket for spare time reading and reference
questions, answers, diagrams, calculations,
underwriter's code: design. construetion. op-
cration and maintenance of modern clectrical
machines and appliances. FULLY COV-
LERED, in twelve (12) handsome, flexible cov-
ered volumes. (Nine ready, three in work )

THESE SUBJECTS—Hundreds of Others

Dynamos. D-C Motors, Armature Winding, Mainte-
nance, Tests, Batteries, Transformers, Condensers,
A.C Motors, Aiternating Current, Meters, Power Stetion
Practice, Wiring, Disgrams, Electric Railways. Elevators,
Auto and Aero Ignition, Madle, Teisphons, Telegraph,
Motion Pictures, Talkies, Mefrigerstion, X-Ray, Welding,
Domestic and Farm Apph-nm.

Satngityps; Flne QUESTIONS AND ANSWERS

paper, Beautiful

binding, Profusety illus. ! OU remember '“'!'m you read 'II.HE l\ }'DE]‘I waAY
WeTy paragraph s written simply and logicatly so as

teated ':""”' diagrams, ¢ nswer the "test cuestions” at the end of cach

valuable tables. chapter. This makes facts stick.

AUDELS EASY BOOK-A-MONTH STUDY PLAN

The nowest, easicst way to study. Only one | fiul 1t antensely interesting. are amazed at the
book & month to read. Every subject made as | ease of it and the speed with which they learn.
simple and clear as ABC. Even poor students | What you start the Audel Way you can finish.

COSTS 6¢ A DAY BUT SEND NO MONEY

The money cost—thc price of onc mild cigar per
diem—is nothing. The price in time is a few hours
per week, spent as enjoyably as in reading fietion.

PLUS NOT TOO MUCH SWEAT

The coet in effort is something. No one ever got L Namme
anywhere without lifting a finger. But—we have
becn helping men to overcome the handicaps of | Address
education for FIFTY YEARS. Let us help you' "N i

Occupation

MAIL COUPON TODAY Tm..m Employed by

per volume of
600 to 800 pages

A o0 THEO. AUDEL & CO., 65 W, Z3rd St.. N. Y. Clty
£17) Mail Vol. I, Electrie Library on 7 days’ free trint.
: If O, K. I will remic $1 30, otherwise return it
also request you to mail one haok each month on
same terms. No obligation unless I am satisfied.

tL-
=0 ola SR T TRl
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234 S. Wells Street

For WonrLp RECEPTION

Short and Long Waves
(14 to 300 Meters)

In two years this wonderfully efficient and economical
¢kit’® receiver has not only established itself as the
favorite of all real DX fans but is rapidly becoming the
favorite of Licensed Amateur Operators. They receive
relay messages with it from every place in the world
where short wave communication originatcs.

BATTERY SET KIT A-CKIT SET
KITK-110: The battery ~ KIT K-115: AC Super

v Wasp. Use own ABC
operated Super Wasp.  poo"or pilot K-111,
Batteries and tubes specially designed for
extra. the Super Wasp.

PILOT SUPER WASP

PILOT’S NEWEST

A gem in cabinet design, this charming little two-tone
walnut Queen Anne Model is coveted by every home
loving woman the moment she secs it.

It has double sliding doors. Baflling area of cabinet is
ample to bring out lowest tones of the special electro-
dynamic speaker. Illuminated Dial, Knob Control,
Tone Control and Phonograph Connection.
2.924 Screen Grid TRF, 1-224 Sereen Grid
Power Detector, 1-227 First Audio, 1-213
Audio Output, 1-280 Rectifier. (The DC
Model uses 4-201-A’s and 2-271-A’s.)
Dimensions: Height, 33 inches; width,
19% inches; depth, 13 inches.

Less Tubes $79.50

mhe "QUALITY” MIDGET

PILOT MIDGET

PILOT 2. CONSOLETTE

People can’t believe they are hearing a Pilot Midget
unless they see it! Its clarity, volume and range of
tone makes the owners of most big consoles, wonder
what they paid big money for. In its beautiful, NEW,
two-tone walnut cabinet, it delights all who see it as
much as it delights all who hear it. Illuminated Dial
Knob Control, Tone Control and FPhonograph
Connection.

AC MODEL: 2-224 Screen Grid TRF, 1-22%
Screen Grid Power Detector, 1-227 1st
Audio, 1-2450utput Audio, 1-280 Rectifier,

DC MODEL: 4-201-A’s and 2-271-A’s.
Less Tubes $39.50

PILOT'S SERVICE TO ALL LOVERS OF RADIO GROWS! Broudcast Listeners, Shott Wave Enthusinats, Licensed Amateurs, Scrvice
Engineers., Professional Custom Set Builders, Amateur Set .Builderu and Sound Distribution Experts, mow find all their needs met
by Pilot Products. The New Pilot I’lant at Lawrence, Muss., is the largest in the world owned und operated by a radio manufucturers

Sce the Pilot Receivers at your dealer or write for description folder to

PILOT

LICENSED UNDER

RADIO

RCA PATENTS

PILOT RADIO & TURBE CORPORATION

LAWRENCE,

Chicago Office:

New York Office: 525 Broadicay
OFFICES INPRINCIPALCOUNTRIES OF THE WORLD

MASS.

San Franciseo Office:
1278 Mission Street

(R




