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SPEED

RADIO TUBES

FOR ALL NEW RECEIVERS
EVER ABREAST OF THE RADIO TIMES

SPEEBD has achieved tremendous success
with these NEW tubes. The reason
is obvious—QUALITY

247
New power amplifier Pentode, for
use in the output stage of AC
receivers.

Here They Are!

No. 235

New screen grid tube—designed to reduce
cross modulation and similar distortion.

No. 551

New screen grid tube—designed for same
purpose as type 235, although having
slightly different characteristics.

No. 230

New general purpose tube, operating eco-
nomically at 2 volts, giving unusual service
though using very little power,

No. 231

New amplifier using 2 volts and extremely
low current consumption in same group as
types 230 and 232.

No. 232

New screen grid tube—for use as radio
frequency amplifier, operating at 2 vols.

Neo. 233

New power amplifier in the Pentode group,
operating on 2 volts with low current con-
sumption.

No. 236

New screen grid tube used mainly as R.F.
amplifier or detector in automobile sets.
In same group as type 237 and 238. Also
for use in D.C. sets.

No. 237

New genetal purpose tube — especially
adapted to automobite use. Can be used
either as a detector or amplitier. Also for
use in D.C. sets.

No. 238

New power amplifier Pentode for use in
automobile receivers designed for it. Gives
unusual volume for small input signal
strength.

No. S 84

Developed expressly for replacement of
type C 484 in Sparton sets. Somewhat
similar in characteristics to the type 227.

No. S 82 B

Developed expressly for replacement of the
the C 183 in Sparton sets. possessing all
peculiar characteristics necessary  for  this
purpose.

No. S 83

Developed expressly for replacement of
the C 183 in Sparton sets, possession all
the peculiar characteristics necessary for
this purpose.

S$SPEED OQuality is Making History Today. Write for Complete Details.

Still another addition to a big family. $PEED FOTO-LECTRIC TUBES.
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide.
Six months guarantee against defects. Write for Foro-Licrric folder.

230-240 NORTH 9th STREET, BROOKLYN, NEW YORK

RCA

¢
“Cense”

www.americanradiohistorv.com
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Important and far-reach- £ e
ing developments in Radio (3 o SO

create sudden de-

mand for specially %ls excellent
il Arained Radio PR [

Service Men. ' | sel ana yzer
= and trouble
ANY skilled Radio Service Men are nceded now to service yﬁoater thl”dgd

all-cleciric sets. By becoming a certitied R. T. A, Serwvice
Man. you can make big money, rull time or spare time, and %
ht vourseli 1or the big-pay opportunities that Radio ofters. tﬁ " 6- ur‘rg
We will quickly give you the training you need to qualifv as a WJ ou 0
Radio Service Man . . . certifv you . .. furnish vou with a mar-
velous Radio Set Analyzer. This wonder instrument, together with 3 *
our training. will enable you 1o compete successiully with experts 0 traln ln ,
who have been in the radio business for years. With its help vou —
can gqnickly diagnose any ailing tadio set. The training we give
you will enable you to make necessary analysis and repairs.
Serving as a “radio doctor™ with 1his Radio Set Analyzer is but one

of the manv easy ways hy which we help vou make money out of This amazing Radio Set Analyzer plus the
Radio. Wiring rooms ior Radio, installing and servicing sets for instructions given you by the .Assaciation will
dealers, building amd installing automohile Radio sets. coustructing transform you into an expert quickly. Wirh
and installing short wave receivers . . . those are a few of the other it, you can locate troubles in all types of sets,

. 3 3 . . test circuits, nicasure resistance ﬂl'lll t()lldensr"
ways i which our members are cashing in on Radio. K aciies] Wiereen fiatcolve Mobes, [KnoFine
As a member o1 the Radio Training Association. you receive personal how to make repairs is easy; kunowing what
instruction irom skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and
training, they will advise vou personally on any problems which arise a Radio wet Analyzer. With this Radio Se:
in vour work. The As.ociation will fielp vou make money in your ‘f‘““”'“lf- H‘L_“"I']."””-‘;’J"iw"’ Ve SrpaT Ao
spare time. inCrease Your pay, or start you in business. The easicst. s sk rere il i lhot Ltol e Bt ool
quickest. hest-paying way Ifor you to get into Radio is hy joining Le bul one of the henefts that will be yours
the Radio Training Association. as a member of the R T. A

Write for No-Cost Membership Plan

We have worked out a plan whereby a membership enrollment need
not cost vou a cent. Qur thorough training and the valuable Radio
set analyzer can be yours. \Write at once and find out how easily
hoth af these can be earned.

Now is the time to grepare to he a Radio Service Man. Greater
opportunities are opening up right along.  For the sake o1 extra
money in your spare time. higger pay, a business of vour own. a
position with a iuture, get in touch with the Radio Training Associa-

: Fill Out and Mail Today!
|
|
|
|
|
tion of America now. :
|
|
|
|

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-I, 4513 Ravenswood Ave., Chicago, Il
Gentlemen: Send e details oi vour No-Cost

Membership Enrollment Plan and information on
how to learn to make real money in radio quick.

Send for this No-Cost Membership plan and Free Radio Haudbook
that will open vour eves as to what Radio has in store for the amhi-
tious man. Don’t wait. Do it now,

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-1 4513 Ravenswood Ave. Chcago, Il

RANE] 17 DoVl AT T afesTasd ST T T aTuit ARTSToTo o oo Y
Address ..evericivsnansenscoaaccsansssnsennssnr

Oyt iiiieenerieeenecanaess State.vnnnn...

——— ——— s e it — it —— L e ——— ——— ——
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EDITORIAL: The Service Munw's Forvme. ... — 41l
Fourteen Million Radios in UL S....By Hugo Gernshack 895 Cantest Notiee o S—— Ll
NEW DEVELOPMENTS IN RADIO: Ranio sexvick Dava Snees:
The Autoverter, By RO D Washhnrne 396 General Motars i-T'ube Superheterodyne Chasses. STA
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In Forthcoming Issues

RECEIVERS WITH PUSH-PUSH  AMPLIFICATION.,  COLD CATIHODE TUBES. An interesting deseription of a

Techmeal deseriptions of two sets designed 1o inelnde i filiment-less vacuum tube, with nmoerous advantiages over
andio amiplificr of the “push-push™ tvpe deseribed in this existing types. which it ix expected will take the place of the
iszne of Rapio-Crarr, fatter in new receiver designs,

CONSTRUCTION AND UsE OF THE GOOSF-NECK VT RADIO FREQUENCY PENTODES.  Fhe newest develup-
VOLEMETER. The “how™ and why™ of w0 unit meeling ments in pentodes, which witkes it possible to realize in R,

aver

g laboratory specifications. Fine for use in servicing civeuits many of the advantages heretofore sovailable only in
direct-coupled amplifiers, ete. ALK connections.
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as recgnd-class matter under the ael of March 3. 1879 Trademarks and 2lnes may he take combinatlon w IADIO-CRAFT Ll ed C rateg
<|)]| right= by permission of Geonsbock Pubille gt It % Patk I'lave. N. Y. @ Write fur infermatiol

Copyright 1921, GERNSEACK PULLICATIONS, INC
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Big Pay Jo

for Trained

RADIO-CRAFT

e i ¥t et -

ACTUAL PHOTOGRAPH OF STUDENTS WORKING IN SERVICE

'DEPT. OF COYNE RADIO SHOPS

LEARN RADIO-TELEVISION
TALKING PICTURES AT COYNE

TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT

Dissatisfied with your job? Not
making enough money? Then
let me show you how to prepare
for a real job and how to make
real money, in RADIO—one of
the fastest growing, biggest
money-making trades on earth.

JOBS LEADING
TO BIG PAY

Scoresof jobs are open—jobs as De-
signer, Inspector and Tester—as
Radio Salesman and in Service and
Installation work—as Operator
or Manager of a Broadcasting Sta-
tion — as Wireless Operator on a
Ship or Airplane—withTalking Pic-
ture Theatres and Manufacturers
of Sound Epuipment—with Televi-
sion Laboratories and Studios—
fascinating jobs, offering unlimited
opportunities to the Trained Man.

H. C. Lewls, Pres. Radio Division

COYNE ELECTRICAL SCHOOL

5§00 S. Paulina Street

PRACTICAL Shop Training

Come to Chicago and prepare for these jobs
the QUICK and PRACTICAL way—BY
ACTUAL SHOP WORKon ACTUAL RA-
DIO EQUIPMENT. Some students finish
the entire course in 8 weeks. The average
time is only 10 weeks. But you can stay
as long as you please, at no extra cost to
you. No previous experience hecessary.

Broadcasting = Television
Sound Equipment

Inaddition tothe most modern Radio equip-
ment, we have installed inour Shopsa com-
plete model Broadcasting Station, with
gonnd proof Studio and modern Transmit-
ter with 1,000 watt tobes—the Jenking
Television Transmitter with dozens of
home-type Television receiving sets—and
a complete Talking Pictore instal-
lation for both ‘‘sound on film’'’and

www americanradiohistorv com

Free Employment Service
TO STUDENTS

After you have finished the course, we
will do all we can to help you find the job
you want. We employ three men on a full
time basis whose sole job is to help our
students in finding positions. And should

ou be a little short of funds, we'll gladly
gelp you in finding part-time work while
at school. Some of our students pay a
large part of their living expensesin thi3
way. Get all the facts!

COYNE IS 32 YEARS OLD

Coyne has been located right here in Chi-
cago since 1899. Coyne Training is tested
— proven by hundreds of successful grad-
nates. You can get all the facts abso-
lutely free. JUST MAIL THE COUPON
FOR A FREE COPY OF OUR BIG
RADIO AND TELEVISION BOOK.

r-----—---- W D D

“‘sound on disk.” We have spared i :;ﬁ:';:::l; ::"c';‘;::'m ectrical Schoot
no expense n oor sffor to make | T S e on St .
¥’R ACTICAL as possible. Mail the 1 Send me your Big Free Radio, Television
coupoa for full particulars! i and Talking Picture Book. This does not
§ obligate mein any way.
Founded 1899 l
| Name....oooooiiiiiiiiiiiiiiiien 50
= Address.............ccoiiiiiiiiiiinaer
Dept. 12 SH Chieago, nlinoh__. [0 1 State...
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FRE Supplements are mailed
every 60 days to owners

1932 Official Radio Service Manual

of the

FREE Questions and Answers Service

Schematic Diagrams of All Latest Midget Receivers

Expert servicing or installation of radin reccivers requives that the dealer, service man or radietrician be thoroughly experienced
in handling sets of any manufacture. Needless to mention hoa impartant are modern methods of servicing, and how easy it

is to complete any service job ahen the OFFICIAL Rablo SERVICE MANUAL is on hand.

The NEH™ 1932 MANU.IL contains a

Full Radio Service Guide and a most Complete Directory of all 1931-1932 Radio Receivers as well as models of older desigu.
Exeryone employed in the Radiu Industry should have a copy available for his oavn use.

$5.00

The Copy

HUGO GERNSBACK,
Editor

C. E. Denton
Managing Editor

Clvde Fitch,
Managing Editor

OVER 1,000 PAGES

Over 2,000 Diagrams,
Charts and [llustrations

Flexible T.oose I.eaf Binder
9 x 12 Inches

Partial Contents of the Manual

A step-by-step analysis in servicing a receiver
which embodies in its design every possible com-
bination of modern radio practice; it is fully
tllustrated and thoroughly explained. It is the
greatest contribution to the radio service field.

Chart showing the operation of all types of vacuum
tubes, whether new, old or obsolete. An exclusive
resume of the uses of the Pentode and Variable
Mu Tubes and their characteristics.

Complete discussion of the superheterodyne and
its inherent peculiarities. Also a special chapter
on tools used on superheterodyne circuits.

Schematic diagrams and circuits complete with
color codings.

Important chapters on commercial aircraft radio
equipment; new data on comnmercial short wave
receivers and converters.

Servicing and installation of public address sys-
tems and talking machine equipment.

Standardized color codings for resistors.

Operation of old and new testing equipment; tube
voltmeters, output meters, oscillators and aligning
tools.

A full section on Midget radios—their design. cir-
cuits and twvpes, How to service them 1nost
economically.

Hundreds of schematic diagrams of older radio
receivers which have never been published.

Blank pages for recording notes, diagrams and
sketches; these pages are rransferable to any part
of the book.

Clip Coupon NOW!

Full Radio Service Guide

MANE AL ' understand  t) Wl the

e e S ,

| GERNSBACK PUBLICATIONS, Inc., RC-132 |

Complete Directory | 95-98 Park Place, New York, N. Y. I

of All 1931-1932 It oenidose herewith remltanee of $5.00. cliect ar |
. . ney crder preterred, fur shi you are t el

Radio Receivers e the XEW 1043 OFFICIAL RADIO SERVIE L |

New

terial will he dincluded In the  Manggl  amd

| Supplenents will be malled FREE evers 60 <y l

For Radio Service Men, | |

i Dealers, Jobhers, Manu- | atiil3 pasaceorasna: B |
fucturers and Set : ABIFes s . |
Builders |

I Clty oL S T L e T I

T — T —_———————
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‘Round the World Reception
ngzy J&Lg, in all seasons

21 weeks, constant reception
record from VRIME proves
Scorr ALL-Wuve capable
of tuning in clear ‘round
the earth regularly—every
day, summer and winter.

oR 21 weeks, a Scotr All-Wave
FRecciver, located in Chicago has
brought in, and recorded on dise, every
broadcast from VKIME, Melbourne,
Australia. Each broadcast was re-
ceived with perfect clarity and full
volume—as the disc records decisively
prove. Think of ic! VK3ME, half way
'round the earth! Not just once in a
while., Not just a freak happenstance.
As this book goes to press, VKIME is
still being received with perfect regu-
larity, and recorded. With a Scott All-
Wave, vou could get VKIME and
dozens of other foreign phone stations when-
ever you choose.

When the distance between Melbourne and
Chicagois used as a radius. a circle drawn from
Chicago as the center, includes practically the
entire world. This establishes the range of the
Scott All-Wave Receiver, and steady recep-
tion from all points north, south, east and
west, at the extremes of the circle, PROVE the
world-wide range of this remarkable instru-
ment.

The reason for the greater range of the Scorte
All-Wave is the far greater amplification ob-
tained in its intermediate stages. A new type
of transformer, in which the primary is shielded
from its secondary, provides such an enormous
increase tn gain per stage that the sensidivity
of the receiver is more than adequate for world-

&' PROOF uf the
.' world-wide range
Py of the Scott All-
Wave Heceiver.

FIVE YEAR
GUARANTEE

The Scott All-Waveis not 2
factory product. Rather,itis
huilt 1 the laboratory, by
laboratory expertsand to
laboratory standards. For
that reason, we can make
the most unusual guaran-
tee ever made on a radio
receiver. The Score All-
Wave is guaranteed for full
five years against defective
material or workmanship.
Any part thae fails within
that time will be replaced

FREE OF CHARGE.

wide reception, with the tubes operated below

PESEL. Mail Coupon Today

the noise level. Shore Wave reception thatis  pe Beautiful Chrome Plated Scott Al-Wave Chassis Full particularsof the Scote All-

ordinarily attended with terrific interference,

Wave will be of immense inter-
est to you. Get them now. Read

comes in clearly on the Scott All-Wave—and  far off points, invariably has the quality and volume of a local  ;{{ apout the receiver that chal-
with beauriful, full, round, natural tone. Re-  station! Actually, in all truth, the Scote All-Wave pives 'round  lengesthewholerealmof radioto

ception from VKIME, from G3SW, Chelms- the world reception every day, in all scasons—between 15

ford, England, from 12RO, Rome and other  and 550 meters.

THE E. H. SCOTT RADIO LABORATORIES, Inc.
(Formerly Scott Transformer Co.)
4130 Ravenswood Avenue - Dept. C-1 - Chicago, I11.

The SCOTT ALL-WAVE

15-550 METER
SUPERHETERODYNE

www americanradiohistorv com

any kind of competitive test. The
coupon below will bring them.
Clip it—All it in—mail it today.

(_YIJIP—A\IAIIA N()“—--..I..----------
: THE E. . SCOTT RADIO LABORAVFORIEES, Tuc.

N 4130 Ravenswouwd Asve., Dept. -1 Chicago, IH.

| ] o o

. Send me full details of the Scott All-Wave Receiver.
]

[ |

| |

: Yante...... e s ——— e B ———————
| ]

| ]

: Street...... -

|

[ |

| ] o

s Town State
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Bromlcasting  Station~  offer

fascinating
jobs pazing from $£1,2000 to $5,000 a year.

Police  Departments are finding Radio a

great aid i their work.

have heen made in this new freld.

Many goml joba

RADIO.CRATT

January, 1932

k Wanted

Take your pick of these
fine Big Pay Radio Jobs

OLU have seen how the men and young men who got into the automobile,

motion picture and other industries when they were started had the first

chance at the key jobs—are now the $5.000. $10.000 and $13,000 a year
men. Radio offers you the same chance that made men rich in those husinesses.
Its growth has already made men independent and will make many more
wealthy in the future. [ts amazing growth can put vou ahead, too. Don't
pass up this opportunity for a good job and future financial independence.

Many Fine, $50 to $100 a Week
Jobs Opening Every Year

Radio nceds more  trained  men
badly. Why slave your life away for
&25 to 340 a week ina no-future job
when vou can get readyv in a ~hort
time for Radio where the good jobs
pay 830, S0, 575 and $100 a week?
And many of these jobs can quickly
lead to 150 10 8200 a week., Many
fine johs arce opening every vear for
men with the right training—the kind

Many Make $10 to $25 a2 Week
Extra Almost at Once

The day you start Tl show vou
how to do 28 jobs common in most
every neighborhood that vou can do
i yvour spare time. Il show you
haw o repair and service all makes
of set~ and «do many other jobs all
through my course. I'Il give vou the
plans and ideas that are making $200
to SLOO far my students while they
are tahing myv course. (o W, Page,

of training I'l give you, 22100 Fighth Ave. So., Nashville,
Tenn., writes: 1 made $935 in my

spare time while taking your course.”

Npare time set servicing is paying N.R.L.
men $2000 to a $1.000 4 year. Full time
men arc making u~ mmch as $65, $75,

I Am Doubling and Tripling
Salaries

$10M o week,

Talking Movies—an
silde «mly hy racdio
to trained radin m
a werk

invention mavde
Wers my

E

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

[\(. il

J

Where you find big growth you
alwavs find many big opportunities.
I am doubling and tripling the salaries
of many men every vear., \fter
training with me only a short time
they are able to make $1.000 to $3.000
a vear more than they were getting
hefore. Figure ont for vourself what
an increase like this would mean to
you—the many things that mean so
much in happiness and comiort that
you could huy with an additional
$1.O00 1 83.000 a year.

8100 n Month

“T  spent fifteen years as

$800 in ~puare Time

You Have Many Jobs
to Choose From

Droadeasting  statioms  use  engineers,
operators, station managers,  Radio manu-
facturers continually need testers. inspee-
tors,  foremen.  engineers.  service  men
buser< and managers. Shipping companices,
Police departments, counnercial land  sta-
tions,  aireraft  companies,  offer goad
aperators johis (rom time to time. There are
handreds of opportunities for vou ta have
a spare time or full time Radin husiness of
your own, Pl shaw you how ta start one
witiv practically no capital. My haok tells
yeu of other opportunities.  Be sure to get
itoat one,

Seldom Under SHWO o Week

traveling  salesman and  was “Maney  could nat pay for My earnings in Radine are
making good moncy but coukd what I wot out of your course iy trmes greater than | oever
see the apportanitics in Radio. I diddl nor know a single (hing expected them to be, In Novem-

telieve me T am not ~orry. for about
I have made more money than hut ]
ever hefore. § have made more spare  time
than $400 cach month and it keeps me
really was your course that from 6:00 .
brought me to this. T can't say FEvery
too much for your scheol” J. G.
Dantsrap, Radio Station KYA,

San Francisco, Cal, Pennsylvania,

www americanradiohistorv com

Radio tefore |
I have made S&HE in my
althongh n
away
M. to 7:00 P.AL
word [ ever read alont
your course I have found true.”
Mrmtox I, Lesy, Jr., Topton,

entolled ber 1 nrade 8377, Decemlber
8615, January $465. My earn-
s seldom fall wwder $100 a
wevk, ['H osay the N, R. T
course is thorough and complete.
Yon give a man more for his
money than anvhbody else. . 1.
WiveorNe. 1267 W, 48th St.,
Norfulk, Va.

work

from  homw
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“Bighay

“Twill train you AT HOME
free book gives facts and proof

I Will Train You at Home
In Your Spare Time

Hold vour job. There is no need
for you to leave home. 1 will train
vou ¢inckly and mexpensively dur-
mg your spare time. You don't have
to be a high school graduate. My
course is writtent in a clear. inter-
esting style that most anyone can
grasp. 1’1l give you practical experi-
ence under my 50-30 method of
training —one  hali irom lesson
hooks and one-hali {rom practical
experiments.  When vou graduate
vou won't have to take any kind
of a job to get experience-—yvou
will Dbe trained and cxpenencecl
ready to take a responsible job in
the radio field oi your choice.

Television and Talking
Pictures Included

My course not only gives you a
thorough training in Radio—all you
need to know to get and hold a good
job— but also your choice, without
extra charge, ol any one oi my
special advanced courses: 1. Tele-
vision; 2. Aircraft Radio: 3, Broad-
casting, Commercial and Ship Radio
Stations: 4, Sound Pictures and
Public Address Systems; 5, Ad-
vanced Radio Servicing and Mer-
chandising. You won't he a “one
job” man when you finish my
course. You'll know how to handle
a job i any one oif Radio's 20
different branches of opportunity.

RADIO-CRAFT

Radio
Job

Lifetime Employment
Service to All Graduates

When you finish my course you
won't he turned loose to shift ior
yoursel{. Then is when I will step
m to help von find a job through
my Employvment Department. This
Lmployment Service is iree of ex-
tra charge both to you and the
cmiployer.

Your Money Back If Not
Satisfied

You do unot risk a penny when
you enroll with me. [ will give you
an agreement in writing, legal and
binding upon the Institute, 1o re-
fund every penny ol your money
i1 upon completing my course you
are not satisfied with my Lessons
and Instruction Service. The re-
sources of the N. R, 1. Pioncer
and largest Home Study Radio
training organization stands back
ol this agreement.

Find Out What Radio Offers
You—Get My Book at Once

One copy of my valuable book,
“Rich Rewards in Radio,” is iree to
anvone interested in making more
money. It tells you where the good
jobs are, what they pay. how you
can quickly and easily fit yvourself
to get one. The coupon bhelow will
hring vou a copy. Send it at once.
Your request does not ohligate you
in any way. Act NOW.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. 2-AX

Salary Three Timex Larger

“Refore 1 completed  your
course | went to work for a
Radio deuler. Now T am
Assistant Service Manager of
the Sparks-Withington Com-
pany. My salary is three times
what it was before taking your
course. I could not have oh-
tained this positien without it.
1 owe my success to N. k. L
training. A, WiLmorn,
Sparks-Withington  Co., Jack-
son, Mich.

WASHINGTON,

D. C.
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give You 8 Big Oulfits

of Radio parts for

Gxtensive Practical 6)goer1mmts

\ou can huild over

circuits  with
1l|r-:c outfits, You
1 and  experi-
ment with the cir-
enits nsed in Cros-
ley. Atwater- Kent
Fyeready. Majestic,
Zenith  and  other
popular sets.  Yoa
learn how  these
scts work, how to
make them work.
This makes learn-
myg at hame easy.
fascmnuug, prac-
tical,

Back vicw of scven
tibe screen arid tuncd
Radiv frequency rece

—only one of Many cixiits you can burld

Specml Offer

Service Manual on Trouble Shooting in Radio Sets

l J. E. Smith, President,

www americanradiohistorv com

Sent Free

\ct now aml receive in addi
tion to my hig Tree book “Rich
Rewards in Radin.”” this Service
Manual o b AC.,. and
Battery operated sets. Only my
tudents Il ha this heok
in the past. Now readers of
this magazine wi mail the

Contg ill  receive it free.
Overcoming hum, ises of all
kind ding signals. hroad
ting. howls @ oscillations,
pour distance reception, distorted
or muffled csignals, poor Aulio

TR II.IU Ireql ency '\nl|\l ca-
ion and ¢ tal information

is contained in it. Get a free
copy by mailing the conpon helow.

l National Radio Institute, Dept. 2 A X,
l 16th and U Sts., N, W., Washington, D. C.

I I want to take :ld\:u tage of vour special free oﬁ'er. Send
me vour two hooks Rich Rewards i R1dm and *Trouble
Shooting in 1.C.. A.C. and Battery Sets.
’ request does not obligate me and that no salesman will call.

I understand this

seciiensss

R 1 71 T

—e
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This t-tube Short-~
Wave Converter trans-
forms any modern
radio receiver into a
short-wave set in-
stantly. Complete with
newest type tubes, in-
cluding rectifier.

#39.50

RADIO-CRAFT January, 1932

Day or night, Pilot’s marvelous SUPER-WASP
brings in all kinds of new and startling things—
airplane-to-ground conversalions, transoceanic tele-
phone calls, foreign broadeasting stations and, most
exciting of all, police headquarters in a dozen cilies
talking to their radio-equipped **emergeney cruisers.”
This 1l-tube Super-heterodyne has separate controls
for the broadcast band, with special high quality,
high selectivity circuit. Including newest type

tubes and built-in dy- $ .50
namic speaker.

Pilot Radio & Tube Corporation
Lawrence, Mass,
Please send me eomplete information about:
The new SUPER-WASP
The 4-tube Converter

1 enclose 30c for one year’s subscription to
Radio Design beginning with the current issue.

www.americanradiohistorv.com
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The Largest Variety of Tubesinthe World

PENTODES — SCREEN  GRIDS —— VARIABLE MUS — POWER
AMPLIFIERS — DETECTORS - PHOTOELECTRIC CELLS —
TELEVISION-—RECTIFIER AND CHARGER BULBS

30 Day Replacement on Every Tube Soid!

All Tubes Guaranteed to be First Grade Quality

ANY tubes for special purposes are listed here that cannot be gotten clse-
where. The prices are low when vou consider the long service that these
tubes will give vou—There are no better tubes made than ARCO, regardless

of price.

Such an amazing tube sale has never been conducted.

Telion Television
Tube $3.85

3-Prong 201A
)

b

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS

Order from this page and note the following terms: No order accepted for less than $5.00. It
is not necessary to send the full amount of cash with the order as long as your order is accom-
panied by 20'. of the value, Shipment will go forward to you by express or parcel post C. O. D.
All prices are F. O. B. Factory, Newark.

TYPE ANY QUANTITY
UX-200A—Amplificr oF detecton. ivieeeveaiiniiaiieii i ....$0.30
UX-226 — AU amplidier e i e s e e cab e e -
UY-227T —AC conpliner or detector, ..., ... et S |
UX-1TIA—"ower output amp, for AC or t . e e e e 30
UX-171 —Same characteristics as 171\ on tungsten nliment, APt .30
UX-240 —Designed for impedanee and resistance coupling.......... -

UX-120 —PPower amp, used in last stage of andio freg....oo.ooiin 40

UX-199 —Detector and mnp. tuhe, long prongs...... San0ofa 0opoo o
UV-199 —Same characteristics as UN-199 only short prongs........ooon
UX-112 —Power amplilier tnbe, 24 amp.o oo

UX-112A—Power amp, tube for fow cur. consunmp., ¥4 amp........
UX-200A—Detector tnbe recommended for weak signals and good reception 40
UY-224 —AC sereen grid amplitierooooano A0
UX-245 —1'ower amplifier oo iiiiiii e ieii e 40
Ouadrode 3-prong 201A for special cureult. ..o .60
Special detector tube 200A—a super-sensitive detector. oo oo .60
Special radio frequency 201A—a super-sensitive 201 .60
Special audio frequency 20lA—a super-sensitive 200N o .60
Special 171 AC 1% amp. extra coated filament—goml for electric set 60
T-14 (201N ligh M high emission.....oooiiiiennn.. 60
Switch tube, 200A or 112 or 171 double life.....ooo... .60
Adapter tube 226, 227, 1T1A, to couvert bat, sets to AC, each.....o... .50
UX-210 —For power amplifier, high voltage..........oooin 1,10
UX-250 —Power amp. used in last stage of aundio freg 1.10
UX-222 —Scereen grid radio frequency-amp............. 1,10
Telion Television Tpbe, 17 Cathwle Square Type X.... 3.85
Telion Television Tube, 1%4" Cathode Square Type V.. 506060000000 3.85
Photoclegtric cell, “Putassin”™ Type O .. 3.85
Photoeléctric cell, “Caesium™ Type A .. ... ... i 7.90
Photoelectric cell, “Cacsium®™ Type R...oooiiiiiini i AR . .. 5.90
WD-11—Detector Nmp. ... . .80
R T L S 1§ L SR S R T F R R .60
UX-182 —Sparton THIE oo ittt et ie et ieaae et e e 85
UX-183 —Sparten T 85
UY-484 —Sparton T .85
UY-585 —Sparton T o i oo et e e e r e et .85
UX-686 —Sparton T e T .85
UX-401 —Kellogg Type . e 1.50
UY-2ITA—AC ampliner or de but (quick hoateryooooo... e 60
UY-224A—AC screen wrid amplifier same as 224 but (quick heater)oo.oooo .60
UX-233 —l'ower Anplitier Pentode, 2 voltsoo.. P e .85
N UY-236 —screen Grid Radio Freg, Amp........... 85
VY-237 —Detectonr Mmplifier cooceiiiiienan. .85
UY-238 —I'ower Ampliter Pentode...o.oo.. .. l
UXx-230 ey cell amp. and detector, 2 volts K
UX-231 —Dry cell amp.—last andiv stage. 2 volts., K
UX-232 —liry cell serven grid anp., 2 volts....... R
UY-247 —1over peptinde cooviiiiiiiiiiieenie. e k
w UY-235 —Super control sercen grid ampo. oo .85
UY-$51 —Vartable Mu ..ol .85
Ballast tube to prevent tubes in sct from blowing out. oo 5 BOsBACEaEsaEEEaE0a a0 1.00
RECTIFIER AND CHARGER BULBS
125 Mil, recrifying tube (B H.) {Raytheon Type)...... ..-$1.40
o/ 1 wmp. triekle charger bhull (Tungar Type)...... . .. 2.00
2 amp. old and new type charger hulhe (list §4.00) (Tungar Type). e 2.00
5 and 6 amp. charger bulhs (list &0 (Tungar Type).......ooviiniiiin.n, P 3.75
15 Amp, charger ulhs (Tungar Ty Pe) ... oo i e et e et 7.50
UX-280 —U'sed as full-wave rectitier for high emission,. ]
UX-281 —llall wave Fectilier. i s s ctseenieneircrezuoesnaraaaeaiaaneaeans . F 1.10
Rectifying Tube capecially designed for nse with Freshiman Master =B
Ehminators UV Drass base, limited quantity i L P . )
UX-866 Mercury Vapor TLAf Wave Rectifier Lo, e e . 375

Cells, werall

ALC, Adapter Tules

te  convert  battery

sets o A Ele

tric sets — furnished

for 226, 227, 171\
$.60

New Type 0O1d Type
2 Amp. Charger

Bulb~. $2.00

3 awd 6 Amp, Charger
B $3.75

11 ~.

DISCOUN TS: < Tmo TUBES AND OVER 104

UBES AND OVER 10% AND 109

ARCO TUBE COMPANY 38-40 PARK PLACE, NEWARK, N, J

www americanradiohistorv com
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Build Your
CUSTOMERS

% Revolutionary

STENODE

STENODE selectivity
curve makes 10KC selec-
tivity, so-called, look like
broad tuning.

STENODE selectivity is
compared, at left, to that
of ordinary receivers. All
background noise is con-
tained in outer curve.
Stenode’s curve, shaded,
contains  but 1-10 the
total noise.

STENOTUBE. Only one

required in each Stenode.
This heart of the Stenode

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

A STENODE demonstration will create more new custom set
prospects than any radio receiver ever did before. People
listen in amazement when they hear stations free of back-
ground noises and absolute silence between stations. When
you tune out heterodynes and whistles and stations STAY IN
strong and crystal clear, owners of all other sets gasp in aston-
ishment. The former chief of wireless research of the British
Royal Air Force, Dr. James Robinson has given an entirely

new principal to radio in STENODE.

By the STENODE principal the highest selectivity ever attained
as well as unprecedented tonal range is now made possible.
All engineers agree that it is impossible with ordinary super-
heferodynes.

STENODE amplifies signals most and static least. That's why
YOU want to build an 11 tube STENODE to work with a
SHORT WAVE adapter when it is not used to log and listen
with enjoyment to more broadcasters than can be heard on
any othertype of radio. STENODE selectivity is 5 to 1 greater
than that of so called 10KC Supers. The noise does not get in
along with the high audio frequencies, and the STENODE re-

produces perfectly higher frequencies than ever heard on any
other receiver giving

circuit consists of a quartz
crystal ground to 175KC
frequency and mounted in
tube form for easy hand-
ting. Standard UX socket
base. Price $15,

500% BETTER SELECTIVITY
1000% MORE FREEDOM FROM NOISE
INFINITELY BETTER QUALITY

Made in England

None genuine >
without the ’
inventor's sig- 3
nature. 3 / L
A DIRECTION
‘;(P‘ BOOK
P OF ¢\ STENODE
@ Ve \e=amee
§ - —
e P v
A S

Q Blue Prints- Data Book - irecton Boo Now *5

Increosed demand for Stenode Data Book, Instruction Book and Blue Prints permiis our cuMing former price in holf. Those who have
already sent in full price will receive our check for $5. We are not interested in moking profit from our engineering service. Qur profits
come solely from Royalties poid us by our licensees.

GERNSBACKPUBLICATIONSIc """"""""" The STENIE)DE op“ens ul;: ne(;v fields f%r Islhart-wri:ve chtlil tele-
: g Bames : vision work, as well as broadcasting. Fu etatls ol all sorts

e Sl Voatdy W. ¥ of applications are given in the STE ODE Data Book. Nine
Enclosed find [] Money Order, [ ] Check, for full-sized diagrams show where to place every part. How to
5. - Please forward me [ | STENOTUBE,  : make every connection is clearly told in STENODE Book of
[JBLUE PRINTS, DAT_A BOOK and DIREC- § Directions. Your finished STEN(BDE will put you into a new
TION BOOK for buildlng STENODEA . Field of lddio. Fi” in qnd moil The coupon wi'h your money
(Maks all checks payable to Gernsback Pualications, tnc.) order for the biggesf value ever offered custom set builders.

Name - I
Sireet STENODE CORP. OF AMERICA
: GERNSBACK PUBLICATIONS, Inc.
Gi S : 98 Park Place New York, N. Y.
ity - - tate L SOLE SELLING AGENTS

IF IT ISN'T A STENODE IT ISN‘’T A MODERN RECEIVER

www americanradiohistorv com
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®
adlo. ra ‘t HUGO GERNSBACK
Editor
FOR ThE
SERVICE MAN- DEALER - RADIOTRICIAN

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

Fourteen Million Radios in U.S.

By HUGO GERNSBACK

N figures recently published by the Census Burean,
which are reproduced herewith, the first nearly
complete radio census of radio sets owned by listen-
ers in the United States has heen completed. The

figures for the three States of Hlinois, New York, and
Penusylvania have heen estimated; and it may be as-
sumed that the Census Dureau's
figures of these three States are |
accurate enough to give an intelli-
cent survey of the radio situation
in this country.

It should be noted that the fgure
of 12303737 sets is given as of
April 1, 1930, Tt is fair o assume
that. between that date and Janu-
arv 1, 1932, the number will have
increased to 14,000,000 sets in ac- Il
tual use at this latter date. This Koo
is a4 very conservative estimate. due -l
consideration having  been  given
the recent depressian: if anvthing.
the figure of 14.000.000 is too low,
and a subsequent census will proh-
ably  place the figure somewhat

S

Alabiaina
i Arlzona
Arkan-
Calltoy

Delasan ...
of  olun

(RIS
Lilalny
1tlinwis .,

Mary land
b IRERTRTITENY {3
A gan
Afnnesota
Miscinglpnd

New H5ampahie

hil‘\'ht‘l'. New el ey
N i
It should be noted that even the e

North viroling

ofticial figure. as of April 1, 1930, North Ikt

of twelve and one-half million ra- Obtanoma™ "1
dio sets in this country, places the Tl oo
Rivele

United States far ahead of all the

Il
: I

South

other countries in the world. FFrom

available figures. it would seem .
that the United States today has Vit

more radio sets in operation than Wahingron

Weet Viglnla .
Wlsiutisin a
Winming 5
United Xt

7 1stinnutand

all the rest of the world com-
bined—a  glowing  testimonial  to
the progressiveness of Americans.

Taking the Bureau's estimate as
o the average size of families in
the United States, 1t would indi-
cate that the potential listeners totalled on April 1.
1030, about 30000000, which is about 41% of the
entire population.  OF course. not all radio sets are
operating simultancously on any given day or night,
but the figure is highly interesting: it may be pointed
out that in a national emergency, for instance, hbetter
than half of the country can lsten in to important

Radie Sets in U. S.

radio messages, if  such  should Dbecome  necessary.

Naturally. the thought comes up inunediately : “When
will the saturation point of radio-set production he
reached in this country " The answer to that conu-
drum is, “Never.”  There is no such thing as a satu-
ration point in radio sets. any mwore than there is in

autonobiles. 1y the saturation
—  point is meant the theoretical point
where people will no longer buy
radio sets,

This condition. of course, can
never be reached. hecause radio
sets are notorious for short-lived-
ness; not hecause they wear out—
quite to the contrary, they cer-
tainly last. physically. longer than
automohiles — but beeause people
insist upon having the latest and
hest sets : and that means that about
every two or three years most of
the set~ in the United States will
be replaced.

This progress, as far as can be
seen at the present time, will go
on indefinitelv. New and heter
tubes, with great sensitivity and
greater range, new inventions such
as the screen-grid tube. the pen-
tade, tone control, short-wave coms-
hination sets, noise elimination, ete.,
make radical changes i radio-set
bhuilding necessary. mul  listeners
sooner or later will want to have
the latest e hest set: not because

Li~teners
(E-timated)

wr,
LIRIN
121,970
)

; their present receiver  does 1ot

ERCRE R B A serve them well, but because they
wish to he up-to-date.

A- Aeril 1. 1930 With tefevision in the offing.

there is an added incentive Tor the
purchase of different sets at a not
distant date.

But how many sets can this country absorb at any
given time? Tt would seem that a figure of hetween
nineteen and twenty million sets in the United States.
during the next five vears, is not an impossible one,
and (given prosperous times) this estimate may easily
by exceeded.

395
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The AUTOVERTER

An Entirely New Idea in Portable Radio Set Operation

By
R. D. WASHBURNE

EWEST among the additions to the
growing line of radio devices is a
portable radio set designed 1o oper-
ate under widely varving conditions

of toeation and current supply. This is
the Radiette Autoverter and  Model 30
Troubadour illustrated in Fig. A, left and
right respectivety; automotive '36, "37 and
38 tubes are used.  The schematic cireuit
is Fig. 1. A rear view of the receiver chassis
is Fig. B, An interior view of the converter
unit is shown in Fig. C.

The receiver chassis is designed as a com-
pletely self-contained A.C. set, and is readily
put into operation in a hotel room, at home,
ete, merely by plugging inte a 110 volt
ALCoooutlet the connection-cord with which
the ehassis is cquipped; one ¢nd of this
cord has a 2-prong plug for the light-line
connection, and the other has a 5-prong plug
for eonnection to a receptacte in the chassis.
The receiver chassis measures 12 x 15 x 6
inches decp and weighs only 171, lbs.
“Parallel” pentodes are used in the output
circuit, which feeds a midget dynmmnic
reproducer.

For antomotive operation, or wherever the
only power supply available is a 6-volt stor-
age battery, one additional unit will he re-
quired, an *autoverter”  This is a mecha-
nism for interrupting o eivenit whieh in-
cludes the 6-volt supply and the primnry
of a special power transformer; the sec-

Fig. B

Rear zicw of the Radictte Model 30
“Trowbadour.”

www americanradiohistorv com

ondary of the latter supplies the necessary
high potential which, rectitied by the ree-
titier tube (a type *T1A tube, with grid and
plate conneeted together) in the receiver
chassis, supplics the plate potential for the
entire reeeiver chassis.

When the storage hattery is used as the
power supply, it is necessary to use a special
cable to inter-conneet the autoverter and the
recciver ehassis.  This cable has a 5-prong
phyr on one end, to it into the reeeptacle
in the receiver chassis. amd a 3-prong plug
on the other to fit into the autoverter., The
cirenit thus made includes operation of the
receiver tube filaments directly from the
storage battery.

Principle of Operation

This method of obtaining 110 volts from
a f-volt supply was described in the July,
1930 issue of Rano-Crarr in the article en-
titled “Obtaining ‘B power from a Storage
Batterv™  However, mechanieal and elee-
trical improvements have heen incorporated
in the Autoverter. For instance, a centrifu-
gal switch, which may be elearly seen at the
right of Vig. C, operates to keep the trans-

(Continned on page 424)
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RADIO RECEPTION

By
LOUIS MARTIN

Y erime wave that has swept the
emintry during the past few vears
Lias  heen  instrumental in cansing
Federal, State, City and County ofli-
cials to equip all departments engaged in
erime-deteetion work  with radio transmit.
ting and receiving apparatus.  This type of
apparatus has heen installed in Loth per-
wanent and portahle loeations, and bhas well
justificd its use.  Officials, however, may well
harrow @ tip from the ever-alert Signal
Corps of the U. 8 Ary, which has equipped
Southwestern  cavalery  units,  stationed  at
Fort Sam Houston, Texas, with radio so
as to enable direet commumication hetween
eavalryien and field connpander

The Receiver

Phe receiver, shown in Figo A, which is
inverted (as ean be seen by referring to
Fir, B) ta provide ease of taning and short
hattery-connections, is mounted on o picee
of sponge rubber. This in turn is seewrely
fastened to the receiver mounling streip of
st leather and the whole rviveted on one
side of the saddle pockel. A canvas hell
is used to prevent the leather stripoan which
the veeciver is moeunted, and the remmining
saddie pocket, whieh conlains the hatteries,
trom houncing against 1he horse

When in operation, no diveet grannd s
usedd, a8 it Lias been fonnd that the capaeity
existing between the metal cnse of the ve-
ceiver and the side of the horse is sutlicient
to give satisfactory pick-np,

The receiver itself consists of one tuned
and one nntuned stage of R, a regen-
erative deteclor, andl two stages of AT
anplification: special noen-microphonic tubes
arve used. Tt has o frequency vange ot 400
koo to 850 ke, (350-750 meters) being de-
signed to receive signals from Signal Corps
SCR-127 and SCR-1300 transmitters. Al
conncetions, including these to the batteries,

Fig. A
(above

Fig. B
(below)

wwWw americanradiohistorv com

Abore is @ close-up viewe of the “radic saddle pach” other-
¢ kwowen as the SCR-152 Radio Reeciver. Its range s
00  to 8350 Fc. (350 to 750 mcters). This illustration of
the pack shogses the buncr in au interted position, since dn use
it mounts most conveniently an the left flank of the horsc,
howen in the ecater pancl. The only ground cffcet is that
from capacity coupling. Perhap valry ma-

wonres i tr (o it a visible

[¢d

are well soldered to prevent interrupted re-
ception due to faulty conncetions which may
result fromn the extreme vibration that the
unit receives while the horse is in motion.
The transmitters are designed  for radio
communication between mounted organiza-
tions nnd ave of the master-osciliator, pewer-
amplifier type. They nse one S-watt V12
tulse as an ostcillator and three such tubes
as power amplitiers and have @ positive day
ange of B0 miles,

Transmitter Power Supply

As for power snpply, these transinitters
use ecither o dvimmotor which supplies 250
milliaperes b 330 volts when used by or-
ganizations cquipped with moter transporta-
tion facilities ar a0 hand generator of like
output, if required by mounted organiza-
tions aeting alone.

As o receiving antenna for the “saddle-
bag™ veceiver, a steel easting-rod, or a pile,
woundd  spirally with insulated  wire and
momnted in one of the stirrups as shown

in Fig. I3, is nsed.

Government Activities

Radio cquipment of alinost every deserip-
tion has heen, and is heing, designed by the
U, S0 Armv. The novel reeviving station
deseribed above is only one of the many in-
teresting  deviees that are being wsed to
inevease the cfficieney of the army. In the
Decomber issue of Bano-Caarr, there was
published deseriplion of a4 one-pound
transmitter that is nsed by the army for
neteorological observations.

As additional materinl concerning Signal
Corps radio apparatus is secured, it will
be published.
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NEW RADIO

Lifeboat Model ET 3677 Radio Trunsmitrer-Recciver.

A LIFEBOAT RADIO SET
N Fig. A s illustrated the newest thing in marine radio cquip-
ment: a radio set designed  particularly for use in Ffeboats,
for ciiergeney nse.

A number of interesting features have been built into the
design of this instrument.  For instance, the stornge hatteries which
power the unit are wired to the control panet in such manner that
when the lifehoat is afloat the hatteries may also be used to operate
boat lights and a searehlight, and, by means of a key, to obtain
code Dlinker operation. When the life boat is on deck, the panel
provides i nieans of comnecting the storage hatteries with the ship's
lines to keep then fully charged. Plate voltage is furnished T
motor-alternator,

Two-wave-band operation is available: 600 meters, for emergeney
cuflin,:, and about 50 meters, for peneral traflic,  The muxinmlil
range at 600 meters is about 100 miles.  The transmitter is rated
ab 15 watts. There are two tubes in the receiver, and two in the
transmitter.

The instriment illustrated in Fig, A s the Model FI 3677 Life-
boat Transmitter-Receiver manufactnred by the Radiomarine Corp.
of America.

F
¥ - Y2 MEG. .006- , 2MEG, LTty
24 DET24 \\ J I nF'a7 01-MF §39.5)
: 4 F1ELb con

T: tox

v CONDENSERS "C"ARE ELECTROLYTIC LNITS

Fig. 2

Schematic circuit of the Peter Pan Meodel 8% Midget Set.

The latest equipment is described for the

SHORT-WAVE ADAPTER

N interesting device known as the “Policer

Short-Wave  Adapter” s illustrated in
Fig. 13; its cirenit connections are shown in
Fig. 1. This device should interest the Service
Man, becanse it offers a puvticularly convenient
method ot demonsirating  the short-wave re-
ception possibilitics of o particular hroadeast
receiver in a given loeation.

This unit is applied to existing sets in the
tollowing manner: remove the detector tube,
ping into the detector socket the correet adapter
(2277 or 2247y, plug the detector tube into
the receptacle on the adapter, remove the an-
tenna from its binding post on the hroadeast
sel and conneet it to the antenna post provided
on the short-wave adapter—and “go to it.”

The single-turn antenna coil is wound over Fig. B
the secondarv: alongside the latter | . { A Short-Wave
i secondary: alongside the latter is wonne ldapter.

i tickler coil (10 turns, for the 227, and 2t
for the »2217), all on a form 11, in. diameter.  In Fig 1, the
adapter socket conneetions are shown as dots, and its plug eonnee-
tions as arrowhends: secondary 8§ thus is tuned hy the variable
condenser in the brondeast set. The wavelength range covered is
from 8t to 200 meters.

Phis adapter is mannfactured by The Ralun Corporation,

MODEL 84 PETER PAN MIDGET SET

NFE of the very small-
O est of the small-type
radio receivers recently of-
fered te the consuer trade
is the Muodel 8t Peter Pan
Midget set, which is illus-
trated in Fig C: its schein-
atie cirenit is Fig. 2. This
cirenit 1is designed to oscil-
late (with the volume con-
trol set at maximum) up
to about 700 ke.

This chassis is designed
for im antenna ahout 15 to
20 feet long: a ground con
nection ordinarily is not
regquired.  As  shown, a
convenient  earrving  case
sugpests the Peter Pan tor
use anvwhere.

For the reference of Servvice Men, the following operating ehar-
acteristies are given: Fiknnent potential, V1, V2, Vi, 2.2 volts:
Vb, el ovolts. Plate potential, V1, 200 volts; Vi 80 volts; V3,
190 volts.  Screen-grid potential, V1, V2, 60 volts: Vi, 200 volts.
Cathode potential, V1, 1.5 volts: V2 5 volts. Control-grid potential,
V3, 13 volts. Plate current, VI, 2.2 nun: V2, 0.15-na.: V3, 21 ma.

The Peter Pan, manufactured by Jackson-Bell Co.. Ltd, weirhs
less than 10 los.

Fig. C

The Peter Pun: it is only 12 in. high.

METER FUSES

} meet the demand for some form of protective device for
meters, there has recently heen pot on the market a series of
special fuses, one maodel of which, for 3-range meters, is illustrated

in Fig. Do "The trade name for these units is “Littlefuse.”
They are glass enclosed and measure 1 x Y in.; their ratings are
17100, 1732, 116G, Y, vy, 84, L4, 1 and 2 awmperes.  In addition,

(Continued un page 426)
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EQUIPMENT

trade, Service Man, and home-constructor.

THE AAA.1 DIAGNOMETER
By H. G, Cisin, M.E.

KI1LL, in locating ridio troubles and speed in remedying them

spell suceess for the radio Service Man,  In radio work, how-
ever, both expericnee and aptitnde wust be angmented by suitable
test instrments.  This is  obvious, but  somehow many  Sevviee
Men fail to realize the trath of this statement. Some try to “get
W owith o miseellaneons ecolleetion of meters, while others shop
aronnd for the cheapest ®set tester™ on the market.  Apparently,
these men ave blissflly unaware that trashy equipment will waste
time instead of save it.

It takes good material to make a good service instrmoent. It
also taukes move than fine weters to turn ont a real service instru-
ment. Years of expericnce are required, and in addition, an inti-
mate knowledge of the problems which are encountered by the
Serviee Man, For atter all, a service instriment which can merely
perform a few standard tests does not fulfil its purpose, no matter
how fine its meters or its case,

The original Supreme Diagnometer, placed on the market a
nnmber of vears ago, was a fine piece of work and a splendid help
to every Service Mun who owned one. Recently, Twowever, as a
climax to years of developmental work, Supreme engineers have
announeed o new instroment—the A A N-1 DHagnometer—which is
of the lutest type in radio testing cquipment. A front view is
Fig. A: the interior, Fig, I3 and the schematic cirenit is Fig, 1
(thix dismgram appears on the following page).

This new device is so versatile, efficient, and accurate that it is
reallv more than a testing instroment. Tt ois the Service Man's
“juntor partner”—always capable of tackling and solving any
service joh encountered, no natter how intrieate. The design of
the new Diagnoaeter is extremely flexible, Tt can be used  to
service the latest sets and the st obselete ones. Superhicterodynes,
automoehile sets, portables, midgets, power-operated or battery sets,
are all the same to this instrument. Similarly, sets equipped with
the newest tubes, sueh asx varviable-mn’s or pentodes, can all he
tested with this instriment. Tt will analyze circuits of every type
inchnding intermediate stages of “superhets” tuned RUF eireuits,
resistance coupled amplifiers, power detectors, power pentode out-
put stages, power supply cireanits, ete.

Five Important Testing Functions

The Diagnometer functions as an analyzer, a tube tester, a

shiclded oscillator, an olunmeter, and a capacitor tester. These
five nmjor testing operations will each be deseribed later,  Inci-

Fig. B

Imterior vicee of the latest Diagnometer,

A veritable porteble laboratory; the Model A.1.4-1 Diagnometer,

dentally, this instrument, although especially construeted for port-
able use, may alse be wounted on g will or in back of a test beneh,
by means of a special wall mounting. No matter how it is used,
it comprises, solely within itsctfy, complete radio Tahoratory,

The analyzer cirenits are designed to meet every radio-servicing
requirement on all types of sets. Provision is made for reading
plate currents of cirenits and tubes wuder test without the manipu-
lation of any current switehes, at the sarae tie testing the various
voltages of other cireuits terminating at the fube sockets,  As a
result, the high voltage civenits venmin unbroken in all tests. In
order to switeh the meter from one analyzer phig cirenit to another,
it is merely necessary to press a non-locking push-button,

The Dingnometer can be used for an analytieal ACL voltage
(1000 ohims-per-volt) test, up to 1000 volts on eacle side of a4 center-
tapped plate supply transtormer, throngh the rectifier tube socket.
Provision is also made for the reading of the N.C, line voltage
throngh the A.C. line supply cord, by means of a push-button,
This arvangement eliminates the need for external connections in
making this test,

A feature of considerable importance is the fact that all cirenit
analyses of the radio set may be made during the actual operation
of the receiver, ntilizing the power nornally supplied, withont dis-
turbing any permanent connections of the set itself,

The analyzer plug, which is a part of the Dingnometer, has a
five prong hase: an improvement in design is the special snap cateh
which holds adapters until releaseds A simple adapter permits it
to be used with four-prong sockvts. .\ control-grid fug is attached
to the analyzer plug by o flesible lead, which permits the opervator
to eonmplete the eontrol grid connections of  sereen-grid sockets,
vegardless of the make or type of the vadio receiver,  For the
R.F. pentode tubes, a civeuit is provided which terminates with
the necessary terminal of the analyzer plng, so that this terminal
may be connected to a suitable adapter for these tubes

Tt wenld he impossible to emnuerate in a short article all the dif-
ferent analvtical tests which are posaible stmply by placing the
analvzer plug in the radio set sockets and the tube in the analyzer
load socket. A few of these readings are: direct current or alter-
nating current filament voltage, sereen-grid voltage, “C” bias volt-

(Continuved on page $27)
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REPLACING THE TYPE ’80
RECTIFIER WITH A
MERCURY-VAPOR TUBE

+ REG_ULATOR TUBES
B ‘. - ! g2 ol
A discussion of the advantages and L, 0 e T e
v2 vy 90V CHOKE |
. . y - ’“ |
the method of installing the new “ 1 )
v2 '\_r-l 0v. 270 V. —— i3
1 100 M, ¥
. ,L_\-' — | 1
mercury-vapor rectifier. va (5 sov :
2= | v H
By PAUL SCHWERIN* Fig. 1
g nrmber of variations in power puck design are indicated in the above
ilustration,

VERY Service Man and the users of

the ordinary types of vacuum tubes

are, in general, fairly familiar with

their behavior, and it is by a com-
parison between the well-known types of
tubes and the gas-filled types that we may
hecome more familiar with the Iatter. The
Perrviman PR588 tuhe is a rectifier con-
taining mercury vapor and, therefore, be-
longs to the latter class.

It is suggested that the veader refresh
his memory concerning this new type of
tube, by reference to the article, “New Types
of Receiving Tubes—A Mereury-Vapor Ree-
tifier,” which appeared on page 686G of the
Mayv 1941 issue of Rapio-Crarr

From the Service Man's standpoeint, the
Perrviman type PR 388 tubes were designed
to reduce the tube losses inecident to ree-
tification and, by increasing the power avail-
able, to make more flexible the standard
full-wave reetifier cirenit.  Incidentally, the
voltage regulation in a receiving set is
greatly improved by virtue of the tact that
the enrrent remains practically constant with
considerable variations in voltage.

Chief Engineer, Perryman Electric Co., Tnc.

Accordingly, the insertion of a PR 588
tube into ecircuits designed for the standard
type 80 tibe will result in an increased
voltage at the receiver terminals, higher
current flow in the filter cirenits, and a
higher voltage across the filter condensers.

It is obwijous that some judgment should
he exercised in replacing a tyvpe '8¢ tube
with a PR 388 tube for this very reasong
as in some receivers the inereased voltage
and current may be troublesong, due to
low  enrrent-carrving capacity or other
shorteoinings.

Therefore, the PR 588 tube should not
he inserted indiseriminately into sockets de-
signed for the *80. The problems involved
in the installation and the scrvice on the
It 588 tube are exactly the same as these
pertaining to the regular ‘80 tube.  The
tube has been very conservatively designed
and, when used under normal conditions,
will give at least as long a life as the
standard 80 tube.

Characteristics of Gas-filled Tubes
The ntility of high-vacium devices, their
inherent stability, the high degree of devel-
opment which they have reached, have re-

+ ‘ o g 4 OLD ‘81 FILAMENT WINDING
. t
V1
[ i
R3 ‘ 0 FILTER vi
SYSTEM -
TO FILTER b ]
SYSTEM PT. PT TO FILTER T
$ SYSTEM
- R3 P
=A- = ~-B- - -C-
Fig. 2

At A, resistor R3 is used to belance the plate currents in the 588 rectifier: at R, the balancing
resistors are indicated for full-tceve rectifieation; and at C, the resistors R4 are used to lower
the filament voltage..

www.americanradiohistorv.com

sulted in a large measure in obscuring many
of the advantages of gas devices.

The characteristics of a high vacuum de-
viee which are outstanding are: the absence
of gas ionization; cathode temperature not
inereasecdd by discharge: no blue glow or
visible evidence of discharge; three-halves
power relation of current to voltage.

The gas-filled tubes differ as follows: gas
ionization is present and is wade use of in
redueing the effect of space charge; the
cathode temperature inereases with an in-
crease in the discharge current; a blue glow
(nr other color) is o visible evidence of
discharge; the three-halves power relation
of current to voltage is not obtained,

A consideration of these two elassifiea-
lions of features shows that the two devices
are  scarcely  comparable.  However, the
characteristics of the latter type tubes are
particularly applicable to rectification.

The curves reproduced as Fig. 2 on page
686 of the May 1931 issve of Rapio-Crarr
show the relation of the plate voltage to
the plate current. It will be noted that in
a case of the vacuum type reetifier an in-
ereasing loss in voltage ocenrs as the cur-
rent taken from the rectifier increases. 'F'his,
of course, is due to the fact that the inter-
nal impedanee of the tube is greater, due
to the space-charge etfeet whieh surrounds
the filinent and prevents the ready evapora-
tion of electrons.

The same curve shows the plate voltage—
plite eurrent relationship in the mercury
type, and it will e noted here that as soon
as the potential reaches a value exceeding
15 to 17 volts, an almost straight upward
trend of current results: as a matter of
fact, we find that the voltage remains con-
stant for all loads hetween 20 to 300 milli-
amperes. This effect is highly desirable,
and means that the power loss in the tuhe
is constant for cither small drains or large
drains after once exceeding the ionization

(Continved un page 428)
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The Telepiano

Above. An under-
VER

since  the advent

cal  nstruments,

piano, has boen on the dicline; the
result fs thot now, more than over hetore,
ridin has become more o less indispens-
thile as a medimm of entertaimment
peaple stlll regard the art of plaving the
plane as an accamplishiment, while, ot the
thight of practicing for

same times the
yeiars in order to play it well
lis eaused  many people to
abandon this means of enter-
tainment sinee the radio is well
able to satisfy them.

Mr. Glenn W, Watson of 1e-
troit, an inventor, has sueeeeded
in desipning o deviee which en-
ables a piano to be played by
radio, thus  bringing  together
two of the mest popalar me-
dinms of cutertainment. Tt is
now possible for an artist to
play o piano in the studio of
a broadeast station, and have,
thronghont the conntry, every
piane that is equipped with the
Telepiano play in exact syn-
chronisin with the artist at the
studio. [t heeomes fairly easy
thene to follow the artist and,
consequently, piano lessons may
he given over the “air”, e
teacher serving for almost any
munher of students.

The Telepiano, Fig. .\, may
be conveniently mounted in any
existing piano in one-half hour
and  will oeeupy an unnotice-
able position, as shown in the
figure.

af  radio
broadeasting, the home nse ot musi-
especially

the

SO

RECEIVING COMMUTATOR
(CORRE SPONDS EXACTLY WiTH
SENDING COMMUTATOR. )

RADIO
RECEIVING
SET

~_ STo®

(LOUD AND SOFT
PEDALS: A SOLENQID
FOR EACH)

f 4
DETAIL OF THYRATRON ®—
¢ DURATOR TUBES i
METAL IS X~ .
HATCHED) (RELAVS)
T
- ! — - A
LY soenoins LD'?—
R S
h
NN /
¥
f (MODULATION)}

—_—

N
e — —

RECEIVING RADIO TELERIANO
KEY OF"MIDOLE C*
(NOwW DEDRESSED)

— -i RUBBER COVERED ROLLER
004" STEEL BANO o3

T2oLENOID
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Watson,

SAME SPEED
\AS COMMUTATOR|
BRUSH
\ REVOLVES |
 oasupor
A \ soueword

\

Method of Operation

The principle of operatton s similar to

Watsongraph,
il deseribed in
Esstie of 1Eamo-Crovea,

invented
th

s I Mr.

Angust 19351

Brictly, the transmittor mechanisi, Fig, 1,

—

consists of
the forme of
around and raaking contael with cach seg
ment in siceessijon
ing to

1ot of contacts areanged in
1oarele wath an arm rotating

When a key correspond-

vocertain note an the pinne s de-

I weiring  diaaram
cnables the reeei

Fig, 2
of the Telepiano. | commutator is wsed which
pid to play tehtronism Teit)

mittineg  praic.,
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irs=

pressed, a condenser charges instantly and

Fig. B

Abote, fit

discharges only when the rotat-
ing arm has nide eontaet with
a ecertain sepment which cor-
responds to the key that is be
ing depressed. This condenser
discharge takes place througlh a
relay winding which actuates a
lever, sending a0 pulse to the
radio transmitter,

The receiving eirenit, Fig, 2,
is cquipped with a sinlar set
of contacts, The pulse is re-
ceived by the radio set, detected
and amplified, and then fed into
a set of thyratron retays. When
the rotating arur on the com-
mirtator in the receiver makes
comtact with o certain segment,
the pulse actuates a piano Rey
{(throwgh another set of sole-
neids) corresponding to the key
heing  depressed at the trans-
mitting studio.

In order to make the receiv-
ing key stay down exactly as
long as the sending key does,

(Cantivaed an page $32)
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DIRECT - COUPLED
AMPLIFIERS

Modern radio service calls for an extensive knowledge not only

of advanced radio theory but also of the most efficient manner

of attacking a problem. The author discusses practical amplifier
servicing,

HE “direct-coupted” or loftin-White

tvpe of amudio anplifier, because of its

low cost and high eficieney, enjoys widespread popularity

with set builders, experimenters and manufacturers. Thou-
sands of these are in use as phonograph amplificrs, speech anpli-
triers, and andio amplifiers for midget sets. The cirenit is a radical
departure from ordinary design, amnd presents a diflienlt job to the
set builder or Service Man wha is up agamst a balky specimen for
the first time.  With the desive to aid those who have had such
difficulties, the experience of many months in building and servicing
these amplifiers has been set down in these notes. One eirenit, to
which we will refer in this article, is snown in Fig, 1; others have
appeared in past issues of Ramo-Crarr.

In the first place, all parts to he used in the amplifier should
be earefully tested hefore being used.  All resistors should he
within 10¢, of their nominal values.  Condensers should be within
2005 of their nominal values, and should have a high insnlation
resistance.  As leaky condensers are a prolific souree of trouble
in this amplifier, only the highest quality units should be used.

Test Procedure

When the mplifier is assembled and found to he inoperative,
or when a good amplifier becomes inoperative, a particular service
procedure should be followed. (Al the tests in this procedure
may be made with but one instrument, a 0-300-volt ohonoeter with
a resistance of 1000 ohms per volt.}  These directions apply spe-
cifically to the *#5 amplifier shown in Fig. 1. but may be used
with suitable changes for pentode or *50 Loftin-White awplifiers.

1f the amplifier is absolutely dead, check the loud-speaker and
the speaker transformer. I these are in good  condition, the
trouble lies in condenser €2 or the "#5 filinent winding of the
power transformer. Measure the voltage between points 5 and 7
of Fig. 1, and hetween points 1 and 5. If the former voltage is
very low, or cven zero, while the latter is abnormally high (see
~Normal Voltages,” below) this is an indication of a grounded
‘15 filament winding or a shorted or leaky by-pass condenser C2.
The fanlt may be traced by disconnecting the leads from the 45
filmuent winding and testing for a short to ground. If this is the
case, the transformer should be replaced.  1f the transforwer checks
O.K., the resistance of condenser C2 should be measured. If it is
found to he shorted or leaky, it should be replaced.

If thie amplifier sounds *“alive,” vary the hum-bucking poten-
tiometer P, and notice if the hwm varies in intensity, or stays
constant; also, whether or not there is any motor-hoating. 1f the
b is accompanied by vigorous moter-heating at a period of
approximately 150 cycles, and the voltage across the 50,000-0hm
grid bias resistor is only half its normal vatue, this is an indieation
that the input leads are open.  These should then he checked for
eontinuity, and an examination made of the input deviee (phono-
graph pick-up or transformer}.

Lack of Sound

If the hum-bucking potentiometer does not affect the hnm level,
and a phonograph pick-up gives no reproduction whatscever,

By SIDNEY FISHBERG

a grounded ham-bucking potentiometer is in-
dicated,  Other syuptoms of this fault are
no voltage between points 1 and 2, and abnormally high voltage
(7 to 15 volts) hetween points cathode and 2. The remedy is
obvions,—re-center  the potentiometer in its mounting hole and
see that the insulating washers are in a correct position,

If the variation of the hun-bucking potentiometer gives some
change in hnm intensity but no satisfactory minimutr point, and
if reproduction is distorted or entirely lacking, these are indica-

S
4 ‘24 ] ‘45 N
| sgacee | |

2 :
INPUT ~ E, ouTeuT
[" X ".’(“ Graa 3 yv &
! 25,000
% a4z OHMS
77 onms) [P \
/II'I_]. P_W Iz 3 II‘ T‘l LE L F'!ls Wiy 3 f“ 7
30,000 (“ 225 / c“
OHMS c3 OHMS 100,000 cz %
- ~l
3 "80
10V, AC A
f x | xv | ¥
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" sonee)_Lobo) Lobo) )
_1. Laug) Al ) Lanwea. i}
N —— = =g
Fig. 1
Schematic circuit of a representative dirvect-coupled amplifier. Volt=

ages arc vead in reference to numbered positions,

tions of some condenser or resistor bheing defective. Measure the
voltage between points 5 and 7. If this potential is considerably
below 250 volts, while the rest of the circnit is normal, a leaky
hum-bucking condenser Ct, or a defective grid bias resistor is
indicated.

A leaky hum-bucking condenser may he detected by measuring
the resistance between screen-grid and cathode of the 24 tube.
1f this resistance is found to be less than 50,000 ohms, it is con-
clusive proof that the hum-bucking condenser is leaky or shorted,
andl requires replacement.

A defective grid bias resistor may he detected by measuring
the voltage aeross its ends. 1f this potential lies outside the
range of 8 to 12 volts, the resistor is off-value and should he
replaced,  The best scheme is to place in the circuit a variable
resistor of high value and vary it until the plate voltage of the
power tube is restored to its normal value. A correct value of
fixed resistor, as indicated hy ohmmeter measurement of the vari-
able unit, may then be substituted for the variable resistor.

(Continued »n page $28)
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SELECTIVIT

A Frank Discussion of the Advantages to be Gained By the Use

OR some reason or other, the radio
public scems to be in a quandary re-
garding  the question of  selectivity,
One year it is led to believe that se-
leetivity is accompanied by poor quality, and
the next yvear, the same “authorities” claim
that scleetivity and guality go hand in hand;
the result being that the radio public does
not know whomn to believe,  What may be
sclectivify in one sense may not he selee-
tivity in another.  This differentiation has
been discussed in various technical journals,
but anthors do not seem to take it upon
themselves to clarify the situation for either
the Serviee Man or the public in general.
As we shall soon see, a cirenit mav he
seleetive and vesult in the cutting off of the
side bands, giving us poor guality.  If we
attempt to lower the sclectivity to obviate
this difficulty, then the effects of interfering
stations would so distort the ultinate signal
as to produce resnlts which are not as good
as that obtained with a highlv seleetive
circuit,

Numeric Selectivity

Both mathematically  and  praclieally
medulated signal can be analvzed into three
components having frequencies of 19 (the
carrier  fregquency), 1 minus fm, and I
plus fin (where fm s the freguency of
modutation), I stands to reason then, that
a cirenit tuned to the frequeney of  the
cierricr and vet so selective as not to pass
the other twa frequencies equally well, will
have the effeet of suppressing the received
wwdulation frequencies, 1t is also evident
that a cirenit of sueh natuee will pass sig-
nals gnodulated at kew freguencies better
than those modulated at high frequencies.

— s —
SINGLE |
_~STAGE
. |
2 TWO
8 /STAGES
w
w
x
w
2
&
=
w
[+ 4
| FREQUENCY
Fig. 3

The response of a sianal after it passes through
ywo tuned stages. Note the high-frequency
cut-off.

of Sharply Tuned Circuits

By C. H. W. NASON

If a signal frequeney of 1000 ke, is modo-
tated at 5000 cycles a circuit must pass all
frequencies from 995 to 1005 ke, without
fail if the original charaeteristics of the
modutated wave are to be retained,

in Fig. 1 is shown the transmission
characteristic of a sharply tuned circuit in
comparison  with an ideal characteristic
which takes a rectangular form. As we in-
crease the number of tuned circuits em-
ploved in a given system, the selectivity is
also ineveaseds or examptle, if in passing
through a single cirenit, all frequencies a
rgiven number of eveles off that to whieh the
circuit is tuned, are eut down to ey of
their ideal response, the passage  throngh
twao cirenits will result in a further redue-
tion in output to 8195 of that obtained at
the resonant frequeney.,  Passage throngh
three cireuits will result in the response
at the off signal frequeney being about 739
of the vesponse at the resonant frequeney,
This is shown in Mig, 3
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Fig. 4
Siuce the carriers of each statien are separated
by 10 ke, the entire breadeast band s
utilized.

The selectivity of a tuned circuit is de-
termined by the relation between induetance
and resistance in the circuit, and a factor
of merit Q" is obtained by the equation

2pil° 1L
() = ———, where T is the frequency;
R

I, the inductance; and R, the resistance of
the coill This type of selectivity is known
as the wumerie selectivity of a circnit and
Q" is determined experimentally by eas-
uring the current prodoced in a circuit by
i given signal when it is tuned to resonance,
and comparing this reading with the cur-
rent obtained when the input signal is a
given percentuage off resonance,

High Numeric Selectivity in Supers
Tn the modern superheterodyne receiver,
the incomning signal “beats” against a local
oscillation of such a frequeney as to pro-
duce a resultant signal of 175 ke, which

www.americanradiohistorv.com

Fig. 1

Above. Ideel and ‘skirt”™ vesponse curves,

Fig. 2
Comparison of ideal and actwal band-
pass response,

Reloze,

can be more readily amplified at high gain
Not only is the amplification more favor-
able due to the transposition to the lower
frequency  prior  to amplification, but the
seleetivity is alse enhaneed.

With our ecirenits tuned to an incoming
signal of 1000 ke, an interfering carrier at
1010 ke, is removed by 164 from the de-
sired signal. Mixing the incoming signal
with an  oscillator operating at 1175 ke,
produces a 175 ke. beat which is then am-
plified. The interfering signal produces a
beat of 165 ke—still difieving by 10 ke
from the frequeney to which the LIS eir-
cuits are tuned, but removed from the reso-
mmnt frequeney of 175 ke, by 5.79%.  Inas-
amech as the pereentage off resonance has
a great deal to do with our primary meas-
urement of selectivity, it is not ditiendt to
see that o distinet gain in numerie selee-
tivity has bheen achieved.

Adjacent Channel Selectivity

It was obvious in IMig. 1, that if a high
numerie  selecitvity  were ewmploved,  the
higher frequencies of modulation would suf-
fer.  This loss in high frequencies is alse
increased by the use of the superheterodyne
arrangement because of its high numerice
selectivity,  Stations in  this  enlightened
country are hlessedly operating by law in

(Continued on page 429)
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AL T e S RAT O
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OPERATING VOLTAGE
OF SECOND TUBE

AVERAGE
t— — —MAXIMUM —
STATIC VOLTAGE ANTENNA SIGNAL
*TUNED 4 TIMES
STATIC ——_
ANTENNA CIRCUIT

/

SIGNAL VOLTAGE

- INTERFERENCE

T Jj
Fig. 2

This graph illestrates Mr. Dalpaxrat's system.

SELECTIVITY

OST statie reducers are hased upon
the principle of “hucking™ statie
against statie amd, by eans of
special filter eirenits, isolating the

remaining or broadeast signal. These neu-
tradization svstems  actually reduce  statie
mtecference an appreciable degree.  The
‘revits, however, arve very ditieult to adjust
{to obtain complete neutralization) and they
may be ctlicient only at certain frequencies.

The writer betieves that he has solved
the problenr of static veduetion in a simple
and satisfactory nanner, witheut any  of
the above mentioned objections or Tilta-
tions.  The cirenit nsed in experlmental
ilets is shown in Fig. 1

The desired signal is selected from the
antenna eivenit by the resonuant eirenit Cl,
S Sneeessive tuned  cireuits 82, S8, S4
are conpled together in easeade by small
capacities, €3, C6, and the inductive coup-
ling of P+ and St The coupling between
these cireuits being rather tight, he trans-
fer of energy is approaimately in the order
of 1-to-1 ratio; the only stepping-up action
taking place in the total cirenit being he-
tween P1Loand SE o and bhetween P4 oand St
With o cirenit of thie design the tuning is
not excessively sharp: thns the precious side-
luinds containing the overtones and higher
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A NEW SYSTEM OF
StaTic REDUCTION

By HENRI F. DALPAYRAT

frequencies  in a radio  signal  are not
attennated.

The mcoming or signal frequeney, tuned
by the four cirenits, is awmnplified by tube
Vi1, Tube V2 has its grid cireuit eonnected
in parallel with VU through coupling ca-
pacity C7.

Tube V2 is highly hiased so as to he ren-
dered inoperative to signal intensitics of the
order of those in the aerial civenit, How-
cvery as soon as the signal is regenerated
in the aerial it is re-tuned and apgain re-
generated an incredible number of times
in a fraction of a second.  During this
regenerative  re-tuning  process  much  of
the aperiodie static is fillered out nand
grounded while the strength of the desired
signad, which has a sine-wave forn, is in-
creased.  This  condition is  clearly illus-
trated in a graph, Fig. 2, which is based
on  theoretieal values.

By adjnsting the »C* bias of V2 at R2,
and the vegeneration of V1 oat R, it is
possible to find o certain relation between
‘those two functions so that V2 will only be
sensitive above a eertain value of voltage
and inercasing the regeneration of V1 owill
raise the signal voltage to that value

By looking at the curves of Fig. 2, it
is casy to understand the mode of operation
of this system, which is based entively on
a principle of intensity differentintion. e
aperating voltage of V2 heing viised above
the statie average maximmu voltage, it will
only operate om the highest voltage, (this
is onty possible provided that the static
reaching VI is not stranger than the signal);
this syvstein is about 80¢; eflicient,

To duphicate the sehematie civenit, Fig. 1,
the following parts will be reqguired:

(Continned ow puge 136)

o R1, 0- Y2-MEG .
Y-
—— B —REC 2

HE TN [ (. ] ‘24
| L2 L3, Pagl Sid
- - F
” _Eg‘i _p.J_'i .’-C:
SELEL s
2 —_— ) vl
_——f‘_ Q@H'Bf
€9 “RFC1 C1,C2 =.0001- ME.
;.0&2- 85 HY. - C3.C10-0005- mF

Fig. 1
Schematic circuit of M. Dalpayrat’s system of stutic reduction by intensity dilferentition. Lperi-
menters may useé any aveilable cquipment having the specified values.

TIME AND THE RADIO SERVICE MAN

N figuring onl the amonnt which should
I be charged for a serviee job, it is neces-
sary to take inte account labor, materials,
overhead, ad 2 reasonable protit,

The importance of the fime element in
labor is olwions,  Time also enters into the
cost of matertals, sinee time is required in
purchasing them and in bringing them 1o
the place where they are to be used. The
tactor of time also enters into the moount
of overhead chargeable to any particnlar
joh: if one job takes twice as long to com-
plete as anether, it is self-evident that it
shounld he charged with double the overhead.

Spending unneeessary time on A servie-
ing job, therefore, increases the cost to the
customer and at the same time deercases the
Serviee gan’s profit and prestige. Saving
time reduces all costs, permitting the Serv-
ice Man to charge less and still to make
a larger profit,

Realizing these faets, Electrad engincers
bave devised several types of replacement
ecquipment  to enahle the Service Man to
save time.  For example, they have pro-

dueed o single volume control which can he
nsed in 133 different comnmercial radio re-
ceivers,  Throngh ingenions design, a total
of five different Eleetrad replacenment vol-
ume controls can be applicd to more than 343
commercial receivers.  Seven additional con-
trols take care of almost all other volnme
eomtrol requirements.

The design of the new Eleetrad replace-
ment controls is so flexible, that they will
take care of the very lutest sets containing
variable-mu tubes, pentodes, ete. As a re-
sult, the Serviee Man who carries just these
few cantrols in his kit, is sure of being able
to replace a faulty volume control, without
having to waste time going back to his shop
after additional equipment.

At this point, qaention should be made
of the *Truvolt” type resistors, which are
also designed to save time and money for
the Serviee Man.  These resistors are made
in all standard sizes and resistanee valies
and also in varions required enrrent-earryv-
ing capacitics.  They may bhe mounted any-
where,  One or more patented sliding elips
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may be added, removed, ar adjnsted to any
position to obtain the exact valtages needed.
Henee a few of these resistors in various
capacities, and smme extra sliding clips, may
be nsed Lo perforin a multiplicity of serv-
icing jobs.  (The unigue open-air winding
of these resistors insures cooler operation,
longer dife and mwore stable perforimance

than conld he obtained with any  other
apparatns.)
A\ compreliensive “Replacement Vohnne

Control Guide™ has recently been  issued,
which tells instantly which of the several
volume controls should be used in replae-
ing the control in any of 343 standard com-
mercial receivers. Twenty ditferent volume
control hook-up  diagrams are shown and
the various makes of reccivers are listed
alphabetically.  Faeh receiver is listed not
only by name, but also by niodel number
The correct replacement volume eontral tvpe
number is then given, as well as the cir-
cuit diagram which applies in each instance.

This Guide may he obtained gratis from
Electrad, Inc, 175 Varick Street, N. Y. C.
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CI'S

This article by Mr. Denton on the subject of meters and their
applications treats in detail the design of multipliers and shunts.

HE D.Coand AC, instrmments dis-
cussed in Parts b oand T of this
and  which appearcd in the
November and  Decenber of
Rapo-Crarr, form the nuelens of the devel-
opment of nwdern service equipment.

When o meter is nsed to measure dif-
ference of potential, it is important that
the current comsumied by the mcter he not
s large as to appreciably inerease the load
of the e¢irenit. If the current consnmed by
the voltmeter is large, the effeet will be
a reduction of the voltage being measnred,
with the result that the value indicated on
the instrnment the actual valne ot
potential which is present when the eter
is out of the cirenit. Phusy the value of
an instruneent as a voltineter is determined
by the anount of corrent it consumes,

A convenient means of  specifying  the
sensitivity of a voltmeler is by the number
of eohms resistance for every volt in the
meter.

‘I'his olms-per-valt value of a D.COometer
is equal to the fofal resistance of the in-
strument divided 1w the marimum voltage
indieated on the seale; or
Ohms-per-volt

total resistance of meter

Series,

InslIes

is not

By CLIFFORD E. DENTON

T2
R = v ( ——1 )
|
For example: if 151 is 200 volts; Ry,
10,000 vhinsg aned 192, 300 volts; then

3o
Rim = 10000 x ( )

SN
200
10000 x 0.3 — 3000 ohins,

sSinee the above problem is o representa-
tive one, it would be necessary to add a
J0-0him resistor in series with the meter
as a multiplier i order to extend its range
to 30 volts,  From the above, it can he
seen that by the proper selection of mnlti-
pliers, it is possihle to extend the range of
i voltmeter to any desired value. A group
of resistors comnected in series, as shown in
Fig. 2, will enable the user to obtain the
desired range by moving switeh 5 to the
proper tap.

1t sometimess  desirable to know  the
reverse problem: that is, knowing the re-
sistance of both the weter and its nnltiplier,
how meh its range has heen extended,

Is

The multiplyving  factor indicating  the
mnnber of times the voltage seale of the
meter has been inereased is found by the
ratio
Ry 4+ Hm

tv
Substitnting the values in the example
previonsly given, we have
Loy 4 3400
= 1.3
Lo

Therefore, any indication on the weter,
with the multiplicr in the cirenity should be
wattiplied by 1.5 to obtain the correct vadue
of the voltape.

It is possible that the Serviee Man may
not know the internal vesistance of @ meter,
It sueh is the case it may be obtained by
connecting the meter ax shown in Fig. 3.
Then, using olin’s Taw:

voltage read on meter
Ry = —
enrrent read on milliimumeter

If calibrated resistors of approximately
the same value as the internal resistanee of
the meter are available, the half-scale  de-
flection  method he  used.

The procedure is simiple, First,

nay

maximum voltage
The total cnrrent  consunned

S

+

by a meter for full seale deflecs
tion is, therefore,
1
Current — - Or
Ohms-per-volt
maximum voltage

total resistanee of meter

If the range of o meter is to
bhe  extended, (called
nultipliers) are added in series
with the meter as indicated in
Fig, 1. Referring to this fignre,
the multipkier Rm s in series
with the voltmeter V. and the
meter is shown shunted by a re-
sistor Ry which represents the
resistance of the meter,  Letting

resistors

UNIVERSAL
METER

FUSE

MA,

TYPE 301 WESTON

/1

N short-civenit resistor Roin Fig, 1

and then apply snflicient voltage
F, to obtain o full-seale  deflee-
tion.  1f the full-scale reading is
100 volts, apply 100 volts, "T'hen
inerease R oamtil the reading of
the meter is exactly one-half full-
seale. The value of vesistance 1
then equals the vesistanee of the
meter, Phis evident
frenn the fact that when vesistors

hecomes

are in series, awd equal in valne,

*500,000 OHMS

then the same cenvreent will flow
through both of the resistors, and
comsequently the voltage  drops
across cach of them will be the
SN,

D.C. Ammeters and Shunts
There are many cases in which

the current range of o milliam-
/ . .
7 meter is too low for the condi-

E1 represent the normal range
of the meter. and 192 the range
desired, the value of R neces-
sary to extend the range can be
found by use of the following
equation:

Serviee Men desiving to coustruct this universal meter,

protected against burn-out by three scparate and distinet means.

Fig. 12
Circuit diagram of a complete 4.C.-N.C. voltmeter and milliammeter.
AN values are indicated on the diagram  for the convenicuce of
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It is fullx

tions at hand. 1t is then neces-
sury to increase its range by
shunting  some  of the current
around the neter, ouly permit-
ting enongh to pass through the
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moving coil to actuate the pointer. This
is indicated in Fig. 5, in which R1 repre-
sents the resistance of the meter A, and R2
the shunting resistor,

It is well to note at this time that eur-
rent multipliers are always used in parallel
with the instrument, while the voltage mul-
tipliers are always in series.

Any resistor placed in shunt will increase
the range of the weter by the ratio

R2 + R}

Rz
If a Weston 301 D.C. 0-1 milliammeter
has a resistance of 27 ohins, then a shunting
resistor of 27 ohms will inerease its range
by the factor 2, as can bhe seen by substi-
tuting nuinbers for the letters given in the
formula above.

27 427

27

Thus the meter having a normal maximum
reading of 1 milliampere, will have its range
doubled or extended to 2 milliamperes. Figs.
6A and 6B show two methods of shunt
connections which are commonly nsed.

The average Service Man often finds that
it is impossible to obtain rvesistors of low
ohimie value of suflicient acceuraey for use
as shunts, consequently the following seheme
should be wsed in such cases.

Referring to Fig. 7, R2 is the shunting
resistor and R1 is one that is placed in
series with meter A

Now if the range of the D.C. Weston 0-1
millianmmeter is to be extended to 1 ampere,

= 2 (the ratio of the increase)

RADIO-CRAFT

Making R1 500 ohins with a meter resist-
ance of 27 ohms, the total series resistance
of tins circuit becomes 527 ohims, and as the

5297
ratio of increase is 1,000, then

1,000
olun for the value of the shunt. 1'his 0.527-
olun resistor is easier to obtain than one
of 0.027-0ohny, so for practical applications
this method has much te reconunmend it.

Supposing K1 were increased to a value
of 1,000 ohms, then:

1
—— == LUUO (ratio of increase); and
001
1027
B = — = 1.027 ohms.
1,000

Here, a 1-olun resistor for R2 and a 1,000-
olhin resistor for R1, will work out very
well for all general purposes. Snrely the
Service Man can obtain a 1 and a 1,000-
ohm resistor with an aecuracy of less than
one per centy whereas it would be inipossible
to obtain one of 0.027-0ohm at all.

Finding the Resistance of Ammeters

Many tinres there is no knowledge of the
internal resistance of a milliammeter, and
as it is necessary to know this value hefore
a proper size of resistor can be selected for
the shunt, several methods of determination
are nsed.

The simplest way to find the resistance
of the meter is by the half-scale deflection
methwd; the connections for sueh a meas-
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with the instrument. Many use the millianm-
meter hecause of the siimple additions neces-
siry to give a satistactory movement.

A Jewell Model 8" D.Co 0-1 miillian-
metery Figo 9, has a resistance of 30 oluns.

T —
m R2
o/ l {
Rl s Sw
= E
Raaa
Rm
I
je——E 1 ——»
+— E2 — b
L )
Fig. 8

Abeve. Determination of ammeter resistance by
the “half-scale deflection” method.

Fig. 9
Belowe. 4 mcthod of connceting a resistor to
make a woltmeter from a millianneter,

Therefore, a full seale deflection vequires
a vaoltage of 0.03-volt (E1). 1If a voltage
vinge of 500 volts (F2) is desired, the
range must he extended 16666 times, and
the necessary resistance value can be found
thus:

i | ‘ A urement being shown in Pig. 8. 2
ang tl(" I[It:l‘[].l I(Sl.StnllCL of the m =— Rma. e
meter is 27 olons, it would he ’ — L1
necessary to increase its  range Rv 500
. S " ; s Rm ’
1,000 times, as shown by the Rm — 30 —1
formula 03
I2 (eurrent range reguired) | R ;
= fHeEnTg : Rin = 30 x 16,666
= 1 Rm = 499,980 ohms.
I1 (current range of meter) E1—
1 If the voltages to be measured
— = 1,000, E2 E are !1igh, the mvier_ resistanee can
001 be ignored, but if the voltage
This is a very high ritio, and \S— = 2  range is lowered to the point
when it hecomes necessary to use = 5 R . where the measured voltage with
a shunt that can carry 909 qil- Fig. 1 Fig. 2 Fig. 3 Fig. 4 the multiplier .’q)prn:u:l:s the
linmperes while the eter ear- Left. The mullirh't'rfi.t connceted in scrics with a voltmeter. Left- normial range of the meter with-
ies ] illis " o cemer, A means of connceting nm!!a_rh.-r.: for sclecting  ranges. P R —
1_'_(‘ only l_ ,”" liampere “I_ t,"” Right-center. One mcans for determining the resistance of a wolt- out the “"”“lplml’ the pereentag,
seale ‘If flection, the Sl'mft resist- meter. Right. “Ilalf-scale deflection” method of determining wolt- of error increases.
ance will have a vilue of meter resistanee, The chart shown on page 681
R (shunt) — of the May 1931 issue of Ramo-
R (meter) R1 is a catihrated resistor and R2 a  Cuarr has the various values of resistors

= 0.0273-ohm.

{factor of increase)—I1

It is very diffienlt to obtain a resistor of
0.0273-ohm for this purpose and, there-
fore, the use of a resistor in series with the
meter will enable us to use larger values
of R2 which can be readily obtained.

current-limiting  resistor which is used to
adjust the current through the meter A to
full-seale defleetion.  With the nieter read-
ing at top mark, the switech SW is closed
and R varied until the meter reads half
scale. The resistance of the eter then
cquals the resistance of R1: and since R1

is calibrated, its value

'

is easilv obtained. The

R1

LINE

LOAD LINE

LOAD LoAD

/

Rv currents throngh the

R meter A and resistor
R1 are equal. Con-
sequently their resist-
R2 ances must be equal.

UNE LOAD

D.C. Voltmeters from

¥

Milliammeters

Fig. §
Lefe.

Fig. 6

The shunt R2 is connccted directly across the ammeter.
Center, At A and B are shown two methods of connecting several
shunts, Right, The resistor R1 is inserted im serics with the mcter
to increase the size of shunt required.

Fxperimenters  and
Serviee Men are using
millianvueters as volt-
meters simply by add-
ing a resistor in series

Fig. 7

www americanradiohistorv com

tabulated for use with various ranges of
milliammeters and microammeters for all
voltage ranges from 1 to 1,000 volts.

The use of low-current-consumption meters
as voltmeters (consuming 1 milliampere for
fult scale deflection) is convenient, and hy
irnoring the resistance of the ineter, for
all praetical purposes,

maximun voltage range
R {multiplier) —

enrrent through the meter
Fig. 10 shows a circuit hy which voltage
ranges of 10, 50, 100, 250 and 500 volts mayv
he ohtained with a sensitivitv of 1,000 ohins-
per-volt. )

A.C. Voltmeter Multipliers

The iron-vane types of A.C. instruments
may also have their voltage ranges increased
in the sime manner as the N.C. instruments.
The average A.C. meter has a much lower

(Continned on page $34)
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RUNNING THE
SERVICE SHOP
At a Profit

By HARRY GEORGES

RADIO.CRAFT January, 1932

How RC.A

rontrols to
weell tlhis-

I'ictor adds Nue-toltage

its scts. The case of installation

OMPFE, months ago, a progressive radio

manufacturer tormulated a plan not

only to nmiake his radio-serviee depart-

ment pay for itself, It actually te
nuake it show a profit—and it did

This plan is not just a theory Imt has
already gone through the “lahoyatory™ and
is now ready for field service. The ®lah-
oratory™ consisted of serviee departments—
from the onc-man business to the highly-
trained “100 men” organization, as in the
automobile industry, the radio service de-
partment is of utnost importance.

The customer “sends for” the Service Man
and anxiously awaits his arrival,  Decause
of hix saperior knowledge of things per-
taining to radio, the Serviee Man's recon-
mendation goes a long way with the cus-
tomer—he is the “radio doctor™

The modern “radio  doctor” should not
consider his work done atter the set s
repaired.  Ie should guard against future
tronble, Such service huilds confidence, rec-
ommendations, and increased calls.

o e r—

This illvstration shews the case with whick en
antomatic iine-voltuoe control may be added
to any recciver.

After looking the set over, the Service
Man usnadly finds a resistance, condenser,
or tube which needs replaceinent.  Iigh
voltage may have been the canse of the
trouble-—or just may have helped to make
matters worse. At any rate, the set s ore-
paired and a voltage regulator is conneeted
in series with the power line—just to see
how the set sounds on regolated voltage.

The new tube naturally arcuses curiosity,
The Amperite Plan even goes as far as to

provide a simiple selling tallkk for the “Serv-
jce-salesman.” The talk runs like this:

“Oh ves, lots of radio troubles are due
to voltage fluetnations that we cannot see,
The voltage has a habit of jumping  just
when vou are not checking it. And those
Junps raise the devil with the tubes, power
packs, and reception. This automatie regn-
lator keeps the voltage along the straight
and narrow path.  Aets like a shock ab-
sorber on a car—decreases wear and tear.
Well, it T have an extra one on hand, I
will he glad to install it—and save you o
xervice charge.”

And thus, another antonatic voltage rego-
lator is readily sold, leaving the customer
maore contented, the dealer with a handsome
profit and the Service Man with a worth-
while commission to add to his salary.

The new merchandising plan has proved
to be exceptionally  successful wherever it
has heen given a fair trial, One dealer has
been averaging 28 automatic  line-voltage
controls per month for each Serviee Man—
thus getting « net profit of S37.50 per month
per man.  Perhaps the best way to show
the advantages of this plan is to present
actual facts and figures taken from the ex-
perience of a large New York radio con-
cern. Farly in January, 1931, Davega, Ine,
of New York City, one of the largest radio
chain storex in the country, decided to try
out the plan.  This coneern specializes in
the retailing of radio sets and  sporting
goods. It operates over twenty-cight retait
establishments in the metropolitan territory,
AN radio sevvieing is handled  through a
central radio-service department—about 100
Service Men are cmploved.

The Plan

In order to start the plan, a talk was
given to the Scrvice Men assembled at a

special  meeting. Three things were im-
pressed upon the wen. IYirst, the necd for
autonutic  line-voltage  control  was  ilhus-

trated and emphasized. Second, the men
were shown the case with which a sale could
he made: and third, they were offered a
P'rizes were posted for the
hest monthly sales. Serviee Men averaged
from %5000 to %7500 per nunth extra—that
is, above their regular salaries.

cash incentive.

Sales Data

During the month of Jaanary, 125 aute-
matic voltage regniators were sobd by the
Davega Service Men.  In February, the
number of sueh sales was inereased to 195,
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trated b the sketch below,

During this initial period, the Serviee Men
were gradually heeoming aware of the pos-
sibilities of the plane Then, in March, the
sates jumiped to 1129, in April to 1578, and
in May to 1705 and sinee then, these serviece-
sales have heen continning at o most satis-
factory level. The chart in Figo 1 gives a
comprehensive iden of the way in which
the Dvega Sceeviee Men henefited by the
new aperchandising plan. s a further aid
to the Seevice Man, o pupldet was given
by Davega, to each purchaser of a radio
set, calling attention to the troubles arising
from line-voltage fluctuations and to the fact
that such variations in voltage oecur quite
often in the metropolitan area.  The cus-
toner was advised that a Service Man would
he pleased to render a voltage analysis and
then to install a voltage rvegutator if neces-
sury, .\ return poest-card was included in
the pamphlet.

This promaetional work resnited in a fur-
ther increase in voltage-regulator sales.  In
addition, the manutacturer of the line-volt-
age control conducted a direct-mail cam-
paign to give the Service Men timely point-
ers on sclling  rvegulators and  also main-
tained a newspaper publicity and advertis-
ing schedite to ereate public demand for
antonatie voltage-vegulation.

The results obtained hy the Davega Serv-
ice Men bave heen equalled by many other
progressive serviee organizations in varions
parts of the country,  Any radio concern
interested in obtaining additional informa-
tion regarding the above-deseribed plan may
obtain this gratis by writing to the cditors
of Rann-Crarre
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Fig. 1

A chart showing the sales of toltage controls
for the months of January, February, March,
April and May.
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Operating Notes

The Analysis of Radio Receiver Symptoms

SERVICING THE REMILER
By Glenn E. Deamer
UITE a few of the first Reniler =1+,
which have given very satistactory serv-
iee for sowe time, are now heginning to
reguive a little attention,

The aceompanying illustrations will give
the Service Man the data en the terminal
board of the power transformer, as well as
voltage yeadings, color code and tnbe posi-
tions of {he entive reeciver,

Figure 1is o top view of the chassis: .\,
are the R, transformer shields: 13, the
aligning condensers: C, the nentralizing con-
densers: P, the power transforiier: and D,
the shicld over the tining eondensers.

Then  the posts, two antenna and one
ground, wilf he noted at the rear of the
chassis,
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Fig. 1
Top wiew showing parts lavout of the Remler
“14° 0 The PT, connections have alse becn
indicated.

Figure 2 is a complete
of this popular

wiring diagram
receiver.  The eolor code
ind the wiring positions of the terminals
on the power transformer, as marked in
Mg, 1, are as follows:

(1), Redy to A Cooswiteh and condenser
block, JT-mf. condenser: (2), Black, to ter-
minal of 8-mf, cleetrolytic condenser near-
est transfortner: abo red lead to 'S80 fila-
ment: (3), Red, to the other side of the
S filerent s (1), Other side of ALC, line;
(3. Yellow, to one plate of the reetifier:
(6), Center tap of the *#53's filament wind-
ing, with 2000-0hm resistor to 12 on ter-
minal hoard, and a jumnper conneeting 12
to terminal B on the ander of  the
board: (1), Yellow, to other rectifier plates
(8) and (9), to filament winding of the
s and 27 (10) and (11), to filiunent
winding of the “#3: (12), terminal used
for anchoring the other end of the biasing
resistor, bridged under the terminal hoared
of the trausformer to (8).

The color code, throughout the set, is as
follows: rectifier filament, plate of power
tube and speaker ficld, plate of I, and
cathode ALK, red: filament 45, cathode 27,

side

s, blues filament of first A1, tube,
detector cathode, and  speaker voice  coil,
black: sereen-grid, the plate of first A,
and the plate of the rectifier, vellow,
Average operating voltages (at o line po-
tential of 115 volts) for the 18 are as
follows:  Filient potentinds: V1, V2, Vi,
Vi, 203 volts: V3, 201 volts; V6, LY volts,
Control-grid potentials: V1, V2, 6§ volls:
Vi, 6.5 volts: V7T volts: Vo, 47 volts,
Plate potentials: VI, V2, 167 volts: Vi, 95

plates 2

volts: Vi, 110 volts: V5, 235 volts: VG,
400 vaolts.  Scereen-grid voltages: VI, V2,
Vi, 105 volts. (Note the extrewely high

value of S-Go voltage on V33 this fignre is
wiven also in the factory mannal.)

UNUSUAL INTERFERENCE SOURCES
By Wiltiam Murrills

N the November issue of
there was published an interesting ease

of interferenee due to leaky  power lines

which cansed  noisy  reeeption in nearhy

acrials.  We continne  with  the  disenssion

this month.

Another ease of copper conpling was dis-
covered when radie reception in a ecertain
hotel was interfered with by a continual
crackling sound, Cheeking up on the power
line to the transfortmer showed an artificial
ground connection at a pole behind a theater
more than two blocks away, A wire on the
pele came too close to a grounded lead
sheath, thus cansing a groanded connection.
By inserting a sheet of paper between the
wire and the lead sheath, the interference
was completely stopped,

Analysis of another ease showed that a
defeetive transformer on a neon advertising
sign was setting up a high-frequeney current

Ranto-Crapr

in the guy wires of the sign, these wires
in turn carrving the cavrent to the roof
of the building, From there the interference
was radiated direetly to the antenna of a
neighboring radio sel. The owner of the
sign volunteered to turn the sign off for one
month  to determine how  mueh difference
it wonld make in the reeeption: however, e
hardly cared to buy a new transformer just
to improve radio reception for someone
else, as long as the sign itself  worked
sutisfactorily  otherwise,

The power company or any other company
can do practically nothing to eliminate in-
terference without the hearty support and
cooperation of everyone concerned, This is
especially true of interference cansed by
antomatic stokers, oil burners, and the like,
which can be eliminated by the proper nse
of filters, providing the owners will co-
operate with  the  company  tracing  the
interference,

SERVICING A RADIOLA
By John ). Hayden, Jr.
MAN came to my shop one day and
A asked me if 1 thought 1 conld fix his
Radiola “#i." 1 said that [ might, so he
told e to go abead. When [ arrived, his
wife told me that if [ thought that [ conldn®t
fix it to say so, as she had alveady paid
FIOE for repairs and it did not work any
hetter. The trouble was very low voluine
everswhere  exeept at the  extreme lower
end of the diall A the other Service Men
Liad replaced a2 tube and the choke coil and
suid that the low volue was due to change
of location, as the family had moved re-
cently,
(Cuntinned un poge BI6)
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The complete eirenit diaaram of the Remler 147,

been twdicated on the diagram.

www americanradiohistorv com

A resistor and fixved condenser values have

The vesistors and condensers that are enclosed by dotted lines
are built as o single
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The Favorite Testing

Equipment of Service Men

And Practical Methods of Facilitating Their Work

A SET ANALYZER FOR THE
BEGINNER

By Nathan H. Silverman

RIGINALLY designed for o heginner,

who was not to be trusted with the
delicate Weston test equipment used in our
shop, the little test outfit, shown pictorially
in Fig. A and by diagram in Fig. I, proved
to he of such great valne that we nsed it
on nany  jobs, where its special features
niade it superior to even the most expensive
units available.

The most valnable feature is the use of
a stmple jock, which allows the user to plug
in on the detector (or other circuits) of
any receiver under test.

Note the following, taken from the re-
markable booklet Ravio Ser ANavvzers by
L. Van der Mel:

“A check of the tube voltages and
eurvents may show that they are per-
fectly normal and vet the set refuses
to  function”

(Page 4, last para-
graph.}
While such cases are not connnon, the
Service Man does come across them oeeca-

sionally. 'I'he nse of the phone jack readily
locates the possible source of trouble.

Features of the Tester

Take o case recently solved by means of
this simple method. A type 950 Stewart-
Warner was “deac.™ ‘T'ubes, and alf voltage
and current readings, were Q.. as were
the aerial and ground—but the reproducer
was silent.

Phigging the test plug into the detector
sicket af the receiver, and a pair of phoncs
into the jaek at the test outht, we heard
musie!

The first AF. gave louder musie—and
the volume on the last A1, was deafening.

‘I'ne trouble:  ‘The voice coil of the speaker
shorted. Our continmity test of the
speaker showed o full reading. As the voice
coil has such a small resistance (about 15
olnns) we did not suspeet it.

A\nother speaker was tried and worked
perfectly.  Then we took apart the first
speiker and fonnd the shorted voice eoil.

\nother feature is the “IH-LO™ switeh.
Tustead of nsing several buttons for each
test, the HI-LO switeh makes it possibie
te get along with only one hutton.

For exiple, it HI-LO switeh is set on
“I11,* and  plate-voltage  button ™" s
pressed, we rend plate voltage on our 600-
volt range.  If the lower (300-volt) range
is wanted, we merdy turn the HI-1.0 switch
to the *“L.O™ position. The sane proecdure
is followed with other tests.

The tube-tester eircunit differs fromn those
most  generally nsed. Readers of Ramo-
Crarr  remember  the so-enlled  Campbell
tnbe-tester which ereated so much connent
some time ago,

wWas

Description of Tester

While this civenit. oviginally hrought out
by E. T Conningham, Ine, way be as ac-
cnrate as the one nsed in our shop, it has
several features that did not appeal to us.
TFor instanee, if a tube with a grid-to-plate
short was put inte the tester, the meter

PIN JACK

5-G. TUBE —~
LN LY [

R R

£y 3

4
seg)

S-G‘\

January, 1932

Fig. A

Mr. Silverman's set analyzer.

would be burnt out (found to onr sorrow).

You will note in Fig. 1 that we need a
10-volt drop, which is furnished Ly means
of a resistor (about 290 ohms) or clse hy
means of an extra 10-volt winding, placed
on the transformer. (RReversed connections
will reduee the effective veltage.)

Our transfonuer was taken from an old
Freslian “B™ eliminator.  We ecalenlated
the number of turns necded for the filnent
windings.  The 10-volt winding needed 83
turns (8.3 x 10 = 83). Other transformers
will donbtless use & different mnnber of
“turns per volt.”

No dimensions are given for the carry-
ing case, since varions readers will have
their own ideas on how much “junk? they
wiant to “drag” around to the joh. We
carry about 16 tubes, as well as the tester,
cables, pliers, screw drivers and other small
tools. A pair of headphones is kept in
the service car.

The Ohmmeter

The olimmeter has two ranges: with {he
switch set at “A™ (analvzer), we have the
high (200 ohms per volt) ohmmeter range:
when the switeh is set to I (tube tester),
the shunt is across the meter, and our range
is one-third as high—66 2/3 oluns per volt.

A siiple ohimmeter chart is jocated in the
cover of our earrving case.

Just for good measure, let us take an-
other example.  Suppose our ineter read
only 0.5-volt, with the resistor.

While plate enrrent is an important test,
it was omitted because we wanted to sim-
plify the construction and operation of our
tester.  With normal tubes. we can assnme
that normal plate, grid, filament, and S.G.
voltages will resnlt in normal plate current.

At any rate, where accurate readings are
important, we take the set to the shop where
we have the equipment needed for best re-
sults.

As a rule, power-pack or other serious
frouble is indicated by either a too high, or—
in most cases—hy a too low, even zero, read-

PRESS FOR ©RESS FOR ing of plate, sereen-grid, or grid voltages,
et ook The self-contained ohimneter helps to lo-
SOV, 200V, 300V, 60OV '35 AND'47) TYPES cate shorted condensers, as well as open
resistors, transformer windings, ete.
The 225-olun resistor RS controls the read-
Fig. 1 ings ohtained on the meter when testing

tubes.  For hest results, use a variable re-
Past irsues of Ran10-CuarT contain numerons

may be consulled for referenec.

Schematic civeuit of Mr. Silversman’s set enalyzer,

other articles on this subject schieh (Continned on page 433)
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

JESSE JAMES HAD A HORSE
Editor, Rano-Crarye:

I am writing you this letter for the inter-
est of the Radio Service Business,

Recently, not having muueh work of iy
to do, T answered an advertisementd
tor Ruadio Service Men with Cors Wouted,
When T was inlerviewed, 1T was told 1 would
be griven names and addresses of enstomers
of Landay and Walthal stares, which are
now out of husiness, notitving them thal we
Lave taken over the serviee of said stores.

Then when any eustoers called for sery
ice | and take out the
chassis regardless of whether the radio only
haed o bad tubes The idea was to take the
chassis out, make necessary fube replace
ment, or repair what was wrong with the
radio.

Making a flat rate of $2000, vegardless
of what the trouble was, the customer was
the vietin

I then asked my interviewer if the party
was not in o position to pay this price what
wis to he done,

Ile said eitler they conld borrow money
te pay or we wonld keep the chassis,

Of conrse, T did not like this way of deing
Imisiness so declined for the goed of the
service When 1 oserviee a
vieliog, T charge a faiv rate for serviee and
parts.

I'he name of 1he advertiser mentioned was
called  Radio Scrviee, 222 Market  St.,
Newark, N,

You can do what you see fit for this kind
of a “Racket”™ which may he going on now
if he procnred wen to do that ko of work,

The fdea was o 50730 proposition,

Jawves R Quans,
150 So, 13tk Street, Nescork, N, 1,

own

wias to go radio

radin binsiness,

PAPA SPANK!

ditor, Raorwo-Cearrs
I owish to regisler a Kick of about
thousand  jolts to the article written by a
Me. Rabe of Fremont, Nebreaska in July
Ramio-Crarr. With all due rvespeets to

twao

Mr. Rabe ia his observations in your col-
uns, his remarks in reference to the “cor-
respondence beginners™  entities him to a

tranmatic deviation of the nasal svstem.
Apparvently, from the moment of  hirth,
he was eidowed with foll knowledge of radio
inall its branches sind for that reason looks
with  withering  scorn npon any that
would try to learn its application and then,
with his own voice, he eries from the house-
tops that he is o firsl-class Serviece Map and
does not put out any information: 1o e
and a conple of Tams?! What in the world
will the vescareh and experimental Fahora-
tories and second-close Service Men do now?
I Meo Rabe wasn't badly deconposed
from the neck up, he would knew that the
correspondence school beginners of the past

e

interest to their fellow Serviee Men,

Serviee

Wrinkle,

space rites,

Follow these simple rules:

idea,

must be received for the next month,

Place, New York City,

$10.00 FOR PRIZE SERVICE WRINKLE

FGINNING with the Febroary issue of Ranio-Crarre, we will pay 210,00 every
month for the best Radio Service Wrinkle reccived. -

Previons expericace has indicated that many Serviee Men, during their daily
work, have run across some very exeellent Wrinkles, which would he of great
Usnally, because of the natural wodesty
characteristic of some Serviee Men, few people ever hear of their work.

Asoan ineentive towards obtaining valnable information of this type, Ramo-
Coarr will pay 21000 to the Service Man submitting the hest all-aronnd Radio
AL others that are published will he paid  tor at
A cheeks are mailed wpone publication.

The jndges are the editors of Ramo-Cearr, and their deecisions are final.
No ununsed manuseripts can be returned.

Write, ar preferably type, on one side of the
sheet, giving o elear deseription of the hest Radio Serviee Wrinkle yvon know
of.  Simple sketehes in free-hand are satisfactory, as long as they eaplain the
You can send inoas nany Wrinkles as von please.
foe the prize except emplovees of Ramo-Crarr and their fanilies,

This eontest closes on the 15th of every montly, Ty which time all the Wrinkles

send all eontributions to Fditor, Service Wrinkles, ¢/n Ramo-Crarr, 98 Park

e

regntar

Iivervone is eligible

are the radio cugineers of the present and
the beginners of the present will he the
radio engineers of the future, While it
miay not be abselutely necessary to take
a course of teaining in order to serviee ra-
dins, there are thousands of Serviee Men
who will say that it is the best time and
woney they ever spent,

since Mr, Rabe's observation is so keen,
it is o wonder to me that he has not
sersed that the onee corvespondence-school
heginers are 1o be found in eadio faetories,
radio broadeast stations, ships. govermoent
stations, etey, to say nothing of a large nnn-
Ler of other important positions in the vadio
industry,  As for Serviee Men being un-
villing to give information, Mo Rabe need

o=

co ao further than “Leaves from Serviee
Men's Sote Books™ in the very pages of

Rapw-Cuare where it stands ont in bold
privt for the whole cock-cyed warld to see

It is oy contention that it Meo Rabe
is not eaveful, he will see the time when
some of Those enrrespondence sehool begin-
nees will plot eneves and freguenes meas-
neements that will make b dizzy, se to
speak. T owonld snpggest to Mreo Rabe that
in the future he “lay off™ the correspond-
cnee sehool heginner for there are 14000
cthers in this family and they might not
tahe it as lightly as T have done,

Oscan Puesconr,
Pinton, Towe,

THANK YOU

Fditor, Ramo-Cuair:
What's the mitter with Faulkner:  Does
he expect that every line of every page in

wwWw americanradiohistorv com

a magazine will he nseful or necessary to
every reader?  Does this apply to any maga-
zine—fiction, professional, or teehnical—that
he can name?

In Ramo-Crare, as in other periodicals,
I find stuff that T “knew before,” parts
that T do net peed, and suggestions whose
wisdom and valne 1 doubt until T have tried
them,  What of it>  ‘Take the September
issue for an example: the article “Pentodes
and Their Use”™ is just now worth to me
the price of the whole issue and more. So
it goes, no doubt, with the average Serviee
Man to whose needs the magazine is de-
voted.

There may he a better nagazine for the
Serviee Man somewhere hut T haven't found
it vet. 1 find the Operating Notes, Serviee
Men's Department, Leaves from Note Books,
Craftsman’s Page, and Information Burean
packed tull of useful information and help,

Whetter an open antenna lead will cause
oseitlation in the RCA 41" 1T do not know,
bt it will in some sets and in some enses
and  for this reason the information was
nseful to some Service Man somewhere,

My, Faulkner is right in ohjecting to the
renirk  abont tother Service Men”  We
are all Beked oceasionally—and  sometimes
by the simpler things,

Ramo-Ch, Fromay be improved as a service
tugazine from my own point of view, but
wonld others agree that my changes were
improvements?  Ilere's to a long life and
a fat cirenlation to it in its present form.

Davin Horig,
Bor 94, Coleman Alberta, Canadu,
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GENERAL MOTORS 7-TUBE SUPERHETERODYNE CHASSES
S1A 60 CYCLES AND S1B 25 CYCLES

Receiver Models Littie General 250, Standish 216, Tudor 217 and Continental 219

These receivers are products of (eneral Mo-
tors Radio Corp.. Dayton. Ohio. Except for
the modifications for 25- or 60-cvcle supply,
the chasses are the same. The ¢ircuit and the
mechanical arrangement are that of a 7-tube
superheterodyne midget set, incorporating a pen-
tode output tube,

The following characteristics are given
service reference.

I*entode bias resistor PR, green, 52,000 ohms;
red. 2/10-meg. The voltage divider V1), red.
23,000 ohms; brown. 13.000 ohms. In the
following references. the luxly color is hrst,
end color second. and spot color third, Resistor
R1. yellow-green-red «.500 ohms: R2. red-
green-orange 23,000 ohms; R3, yellow-black-
orange 40,000 ohms: R4, hrown-black-vellow
100.000 ohmns; K3, green-black-yellow Yz-meg.;
1R6. (in metal cover) 400 ohmms. Al these units
are of Va-watt rating.

Condenser C1, 10 mmf.: C2, 500 mmf.; C3,
002-mf.: C4, .01-mf.: C5. 0.1-0.1-mf.: C6,
0.1.mf.; C7A, C7R (green leads), 0.25-mf.;
C7C (brown). 0.1-mf.; €71y (erminal), 0.23-
mf.; C7E (red), .006-mi.;: C7F (green), 0.25-
mfi.; C1G (bilne). .03-mf.; C711 (white-blne),
03-mf.: C8 (electrolyticy. 4-4 mf.: C9 (elec-
trolytic), 8 wmf.: condensers C7.\ to C7II, in-
clusive, are included in the bypass condenger
pack.

Operating voltages are as follows: Iilament
potential, V1, V3, V4. 2.1 volis; V2, Vi, V6,
2,153 volts: V7, 4.3 volts. I'late potential, V1,
V3, V4. 225 veolts; \'2, 75 volts: V5, 123
volts: V6. 210 volts: V7, 300 volis. Control-
grid potential. V1. 2 volts: V2. 0.0 volts; V3,
V4, 3.3 wvolts: V5. 15 volts; Vé. 1.0 ol
Screen-grid potential, V1, 83 wvolts: V3. 79
volts; V4, 75 wvolts: V6. 200 volts. Cathode
potential, V1, 7 velts; V2, 0.0 volis: V3 V4,
3 voltst V3§, 15 volts. ’late current. V1, V5§,
1.0 ma.; V3. 14 ma.: V4, 13 ma.; V6. 3.5 ma.;
V7, 25 ma. (per plate). Line potential 110
volts and volume control on full.

On models 216, 217 and 219 a special an-
tenna is installed in the cabinet and an antenna
and ground terminal strip with three clips s

for

locateal on the Dbottom of the  gpeaker ladle
boarid.  If an omside antenma and groumd are
used. connect the antenna lead-in wire to the
clip marked A7 and the ground wite to the
clip marked i The jumper wire provided
should conneet clips nioked “G™ and “NX.” If
the locul-reception antenna iu the calinet s
used. conncct the special amenna lewl to the
clip marked A" The jumper should counect
clips marked ~G™ and XU

If the power line is to be unsed as an an-
tenna, simply connect clips “A” and “X" by
means of the jumper. |f possible, connect a
gronmd wire to the clip marked 6.7 The out-
sule antenna gives the best results in all eases.
llowever, there may be cases where the instal-
lation of sneh an antenna is impractical.  The
special antenna will give bLest results in cases
where the cleetrical wiring ig inclosed in metal
conduit; the power line will give leiter results

in homes where the power lines are not iu-
closed in metal conduit.
1f the line potential exceeds 120 volts, a

standard himiting resistor must he connected in
the line. Potentials above this value may eause
the electrolytic eondensers to hreak down.

The pilot light, 2 Mazda No. 41, 21 velts,
is easily replaced by removing the entire socket
assembly. straight up and backward.

If the pointers on the window of the eseutcheen
plate do not eorrectly indicate the frequencies
of the stations being received, the dial may be
rotatedd as desired hyr loosening the 1wo set
screws swhich hold the dial and hub assembly
to the tuning cowdenser shaft. To do this, it

is necessary to remove the clussis from the
cabinet.
With the chassis removed from the cahinet,

measure the distance from the chassis shelf to
the indicating points on the cscutcheon plates
(insidde the cabinet). l.oosen the selector set
screws, and tune in a swation of known f{re-
quency.  Ilold 1he condenser rotor stationary
amnd turn the selector «dial on the shaft until
the distance from the bottom of the chassis (with
the base plate in place) to the mark which in-

1F72 ‘35 1FT.3

1F2 2 DET
27

dicates the frequency of that station is 1/1o-in.
less than the distance measnred to the indi-
cating poitts on the escutchcon plate.  (This is
to allow for the angle at which the dial ordi-
narily is viewed.)

The frst-detector V1 is a screen-grid tube:
the second-detector V'3 is a 27,  Variable-mu
tubes V3, V4 ure used ouly in the LF. ecircuits.

Fixed tone correction in the pentode ontpnt
circuit i obtained by means of condenser
C712; adjustable tone coutrol, by bypassing still
more of the high frequency ontput. is obtained

by means of hxed condenser €76 and the
variahle resistor in scries with it,
Ten resonant circuits. finely djustable by

trimmers, result in exceptional selectivity and
sensitivity in this chassis design.

The chassis may be removed by taking out
six wood screws (diagonally through the lLatfle
board and into the sides of the cabinet)., ‘The
cntire speaker and chassis assetmbly can then
be removed by lifting the batile lLoard.

In this model recciver there are three tuning
condensers ganged for single dial operation. The
trimmers in shunt to each of these econdensers
are not indicated in the schematic cirenit. The
oscillator frequency is transferved to the grid
cirenit of the first-detector V1 by means of a
small picknp coil which coustitutes part of the
oscillator inductance 1.3. This alternating volt-
age is applied to the (etector grid circuit as a
rise and fall of the cathode potential,—since this
coil, through condenser C5. is in shunt to cath.
ode bias resistor R1. Obviously, if msulating
condenser C3  should short, bias resistor R1
woilld be shorted out of the cireuit.

The intermediate frequency to
pertion of the cirenit is to be adjusted is
175 ke, In some receivers using [.F. trans-
formers of the tmed-plate tuned-grid type, such
units as 1IF1. 1F2. and 1F3. it 15 customary to
“flat top” the 1uning; in this set. however, the
I.7. circuits are resonated at the “peak.”

The volume control is common to 1wo vir-
cnits, the antenna. and the cathode circuits of
LI amplifiers \'3 and V4.

which this
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Schematic circuit of the Geurral Motors reeesver most commaonly veferred 10 as the Little General : the same chassis, hotecver, is used i a wumber

of other models, as Tudicoted at the head of this Date Sheet.

Decreasing the effective resistance dovoss the primary of the input R.F. trausformer

by moving the contact arm toward the anienna, vesiwlts i au increase of the resistunce (i the cathode circuits of V3 and V4, thus fncvcasing the

412

control-grid bias of these tubes.

RADIO-CRAFT
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DEI.CO 32-VOLT RADIO RECEIVER CHASSES

Models RB-3 Console, RC-3 Jr. Console and RA-3 Compact

These three eahinet madel receivers. designed
for farm istriees powered by 32-volt supply
systens, are manufacturcd by the Delco Appli-
ance Corp.. Rochester, N, Y., aml employ the
same chassis, the schematic circuit of which is
shown below, The 32-volt or “farm lighting”
power line supplies only the filament potential,
as shown: the plate potentials must Le obtained
frum a block of “B" batteries or from a Delco
Power Unit.

Before connecting the power unit, turn the
power switch to the “off”" position. The power
switch is incorporatedd in the volume cimtrol
and is turned off by turning the left-hand knob
to the left or in u counter-clockwise direction
as far as it will go. Comnect the power unit
to the chassis by means of the Jlead cable
according to the following color cwle: red. "Plus
135 V" comection on the lelco power unit;
maroon, “Plus 67.5 V." tap; black. the nega-
tive lead. Fhe .\ lead on the receiver ehassi
is plugged into the 32-volt power line; reversing
the position of the plug in some instances may
improve reception a little,

As indieated in the diagram, this J2-volt
chassis employs fonr type "36 or 2-volt screen-
grid tubes and two type "38 or 2-volt pentodes;
these "38's are connected in parallel,—plate-to-
plate, grid-to-grid, ete.

In shunt with cach of the tuning comdlensers
in the gang is a trimmer. The mus of these
small condensers ure accessible for adjustment
through four holes in the top of the condenser
shield. .\ hakelite aligning tool must be used,
in order to prevent injury te the inductances
within their respective shield cans. The fre-
quency at which it is recommended that this
chassis be aligned is 1400 ke,  Adjust the vol-
ume by means of the volume control until the
station signals can be heard faintly but clearly,

1f the pointers on the dial window do not
correctly indicate the frequency of the stations,
the dial may be rotated to the correct position.
To do this, it will be necessary to remove the
chassis from the cabinet.

After the chassis is removed from the cabinet,
measure the vertical distance fromt the bottom
of the eabinet to the indicating points on the
dial window (inside the cabinet), Tune in a
station of known frequency and loosen the twin
square-head set screws which hold the dial and
hub assembly to the tuning condenser shaft,
liold the condenser rotor stationary and turn

5

the seleetor dicd on the emulenser shaft umnil
the frequency shown on the selector dial ot
that  particular  station is the same vertical
distance from the hottom of the chassis as that
previonsly measured from the hattom of the
cabinet ta the indicating points on the dial
window inside the eabinet.

Lack the selector (Hal assembly on the shaft
by tightening the two square-head screws and
reissemble the chassis in the cabinet,

Fhe dial light is rated at 6 volts and has a
stanclard  Hash-light hase. Tt ean he remwved
or replacerit casily Ly lifting the ial light,
socket amd bracket assembly up and off the
dial light mounting bracket,

A pood ground commection is necessary  for
Lest aperation.  Use an approved ground clamyp
to make a connection to u cold water pipe or
a six-foot iron rod driven into nwist ground,
The antenna may be 100 te 130 feet g,

The knob at the lefit of the statim selector
dial  window operates the combination  volume
control and off-on switch.  The togele switch
located on the left-hand side of the cabinet is
the local«listanee switch shown in the schemn-
atic circuit as SW.I.  The large kool 4t the
right is the tuning control and the central onc
is the tone selector,

Note that when the local-distance switch is
in the up or “distance” position, the receiver
is adjusted for maximum sensitivity,  However,
when the switch is in the down or “local” posi-
tian Dattery power is conserved, as described
below., In this position the vohune on distant
stations is very greatly reduced, aml satisfactory
reception is possible only from local stations,
Incidentally, this provides letter control of vol.
ume on local stations and, as will he obscrved
by reference to the schematic cirenit, there is
conservation of the hattery current.

Tubes for these 32-volt receivers are availalle
from the lDlco company, and are somewhat
special in their characteristics, although, in lien
of these, the more standard types may be used;
they carry the designations 13-236 for the screen.
grill type, and 1-238 for the pentode,

As will be evident by reference to the schem-
atic cirenit, the problem of operating on a 32
volt supply necessitates the use of a receiver
design entirely ditferent from other types. To
meet this situation adequately it has been con-
sirllered advisable, in the design of the Delco
32.volt radio set, to limit the line current de-

manels o supplying only the filament current
required hy a number of heater- or cathade-ts pe
tulies, the "36's and 38°s shown in the schem-
atic circuit,  This system of connection elimi-
nates the need for heavy filter chokes in the
"\ cirenit.

There then remains the matter of supplsing
ST oand CTogwtentials to the cirenit. The
mast satisfactory  solution to  this probient, it
was decitleidl. would he the use of I Latteries
to supply I current; and the principte of
drop across @ rvesistor in series with

supply to furnish the required “C7
metential.  Of course, 1l voltage is subtracted
from the total “13 valtage available, and the
remainder constitutes the voltage which will e
available for use at the plates of the tubes.

The *C" potential for tubes RIF1, RF2 amd
RIEZ is the drop across a fixed 250 ohm resistor
and  that portion of a variable 45000 ¢ohm
reststor  which may he in the cirenit at the
time:  variation of this value constitites the
only  volume contrel in this  receiver, —cxcept
for the change which is cfiected when switch
SW1 is operated, or the tone control is adjusted.

The letector is of the plate-rectification or
power type, the high negative hias required for
this form of cirenit operation lwing obtained
as the drop across a 23,000 ohm resistor in
the screen-grid detector  cathode  lead, Has
for the pentode tubes is obtained from a 730
ohm cathode resistor,  The power output eir-
cuit is not push-pull but is parallel, as pre-
viously staed,

The sereen-grids of the pentwdes are  iso-
latedd from the plates, as far as MC s con-
cerned, by means of an iron-core choke coil
and 1. mf, fixed condenser in the high voltage
lead common to both, as shown in the schematie
circuit.  The output of the pentodes is trans-
former.coupleil to the dynamic reproducer voice
coil by mems of the usual ontput-type audie
transformer; the field coil of which is connected
directly across the 32-volt supply,

To improve the timing characteristics, small
coupling condensers are connected to the high
potential ends of the R.F. tuniug coils,

A line-filter. consisting of two, 0.1-mf, fixed
condensers connected in series and the center-
tap grounded, is conmected across the 32-voht
power line.  Tts use prevents surges from
atfecting the operation of the set.

RFC .0)-MF  25-MEG
/ s
5-MF ¢
38
T 3 ) 750
b J OHMS
T e
100,000 C 38 10 MF
b N, OHMS T
ﬁl_,_'H ) Ssue 1 100,000
OHMS
- 5MF
 435%0— ¥ L__Y5—a+w H
= . £ L
; s ¢ ‘ , e / i
+675V 0 ¢ g —

B- o~ piot .= vi
> i T
32V 0L 0—— 2R

\c 175 OHMS t,::MNWJ AW B

HEATERS

SPEAKEN
FIELD

m—vm 45000 e
250 H
ORMS X A7

VoL TONE
CONTROL CONTROL

Schematic cirenit of the Deleo 32-1olt Receivers, Models RB-3 Consele, RC-3 Jr. Console, and R.UL3 Compact, The detector is resistanec-capacity
conpled to the poseer oRtput tubes throvah a fred condenser of 01-mf, It 15 always teell to check condensers v this position, for Ilcakaae; occa-
sionally, an apew cirewit may dezelop, and the vsual tests showld be applicd sehere such g condition is mspected,
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HOW TO BUILD A

Portable

Recorder

By GEORGE J. SALIBA, S. B.

HE suceessful conmmercial appliea-

tion of any new art is always a neas-

ure of its wmerit, It instantly sepa-

rates the new it from the toxy stage
and  graduates it into the husiness stage.
Ile peviod of teansition is nsually a long
hard-fonght battle but ulthmate suceess is
alwavs achieved if the new art is propevly
exploited.  When  radio broadeasting  was
introdnced to the publie, it was scoffed at
by the hard-headed huginess man who conld
not see where the studio conld-be made to
pay enongh to justity its existence, but as
we all know, broadeasting through proper
exploitation has  today  become omr most
powerful and cffective advertising medinm,
While reeording cannot be compared to
radio, it has gone through the same transit-
ory perviod. Starting in the home as a novel
means of entertainment, it has forged ahead
until today, in spite of a universal husiness
depression, it is proving a good money-
miaker.

A branch of instantaneous recording whicli
is now enjoving phencinenal suecess is the
portable end.  While this hranch has been
exploited only in the past few months, it
has had such suceess as to merit the state-
ment that it will be one of the most lnerative
branches of recording in the future.

Fig. B
Interior icee of the amplificr cabinet of the
portuble sound recorder.

www.americanradiohistorv.com

Fig. A

Left, three-stage awdio amplifier and indicating
and control uwits; rioht, pickup. turatable and
wolume level indicator.

Uses of the Portable Unit

The uscs to which well-bnilt portable
apparatns can be pnt are many, and it is
the purpose of this article to point out the
many new applications and to deseribe also
v complete vecording nnit,

One of the most common uses of the
portable recording machine is to tnke it
inte the home to record the voices of the
different members of the family and to
formn a voice albin similar- to the picture
dbume. 1f the family has young ones, then
pevindie visits can be made so that  the
voices of the children at different stnges
of their growth ave preserved. Some might
argne that the studio can easily render this
service, but it nmst not be forgotten that
the photographer who takes his photographs
in the home has alwayvs heen snecessful and
alwavs will he, so why ean’t the professional
recordist do the same thing®  Individuals
are much more at ease in their own homes
with  familiar  surroundings  than in  the
studio, and this in itself is a tremendous

(Countinved on pauge 430)
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AMAZING AMPLIFICATION

POWER output six times greater!
These few words portray the start-
ling results which may he obtained by
connecting standard tubes in “push-
| push” and biasing the grid circuit to
plate-current cut.off as described by
Mr. Nason,
Within a few months, many custom.
built circuits will include the push-
push amplifier,

HERFE are two aceeptird methods for
trenuencey

obtaining a  large andio
power ontput with low voltages,
The first involves the nse of several
tubes in pavallel. Under conditions
the power output obtained is that of a
single  tnhe, nmltiplied by the number of
tubes enuployed in the parvallel arrangenent
within certain linits
considerations of
acter,

The second is termed the =push-pull am-
plifier™ method due to the fact that the eir-
cuit areangements are sueh that both tubes
are in action at oall times, bt owith their
gridh excitation *in phase opposition™: that
is, the plate-eirenit signal voltages are addi-
tive for enrrents of the same freguency as
the inpnt signal, bnt in phase opposition
for even haemonies generated in the indi-
vidual tube cirveuits,

This faet results in o power antput for
two tubes in the push-pull connection of
abont 2.1 times that ohtained with a single
tube heeanse of the fact that the tubes may
he driven over a portion of the charaeter-
istic curve having o marked departuee fram
the linear before the distortion incurred e
cornes ohjeetionable. Most reccivers of high
fidelity employ push-pull output cirenits.

these

woverned by
highly  technical

speeial
char-

Amplifier Classification
The usual audio frequeney aanplificrs are
termed Class “A" Phese amplifiers are so
biased as to operate over a substantially
linear portion of their characteristic curves
and in sneh a manner that the ontput wave
form is substantially that of the input. Fig.
1 shows the grid voltage—plate current

curve for a Class =A™ amplifier,
It will be noted that the fule is given an
initial hios sueh that the xignal varieg the

AMPLIFIER

ra——PLATE CURRENT ——
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By C. H. W. NASON

wrid voltage about « poial wearly midway
of the linear partion of the characteristie,
The interests of high guality demand  that
the signal be limited in such a wanner that
the prid is not dreiven positive during the
positive sipnal peaks and that eperation is
limitrd to the linear portion of the enrve,

In the case of push-pull amplifier opera-
tion, it ix perissible that the input signal
drive the tube  slightly begond the linear
range, as  the  second-harmonie  distortion
thus inenrred cancels out in the plate cir-
cuit of the push-pull stage.  In designing
push-pull amplificrs, the load impedanee is
chosen for the minimonun third-harmonie dis-
tortion inasnruch as  the  seeond-harmonice
components will eaneel out,

Class *B" amplifiers operate in the man-
ner shown in Fig. 20 The operoting Lias is
st ehosen that seith no fnput signal the plate
current is redueed to zero. “The bias reguired
to achicve this end is obtained under certain
vonditions by dividing the operating plate
voltage by the anplitieation factor of the
tube.  Dune to the fact that the plate cur-
rent lias alveady heen rednecd to zero, it
is obvions that the tube will be inaperative
during those portions of the signal wave
drviving the grid stll further negative. It
i~ alse readily seen that the output wave
form will represent onby the positive half-

y———PLATE CURRENT—>~
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signal. This fact is

fignre,

eveles nf the input
demonstrated in the

SE ™
=
0 3 |

Fig. 3

A push-prsh™ cer amplifier, ivide 1'p by
mi ! tut e trbes ool w -~

current cntatt,

The Push-Push

Some vears ago, inoaoserics of articles on
the theory of low frequeney muplitiers, the
writer anade note of an amplificr especiadiy
designed for operation at low plate voltages
bt with o relatively high power capability,
This was the “Push-Posh arrangement as
originally developed by Alexanderson of the
General Fleetrie Company,

In a recent issne of the Proceedings of
the LILE., 1. V. Barton gives data on the
calenlation of the power output obtainahle
with eaisting tubes under these conditions
af operation. The “push-push™ mnplitier en-

(Continned on puge 137)

Anmplitier
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Fig. +

Hicrnate operation of treo tubes counceted for performance as a “Class B” power amplifier is

indicated in this graph.  The schematic

cirewit is Fig, X

Note that operation is around =zero

arid  poteutral,
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A Superhet
Booster Stage

A Description of a Device That Converts a T. R. F.

Receiver to a Superhet.

By HENRY C. McCARTY

OMETHING a bit “different” in cast signals to the lowest (intermediate)

instrument design, is the device whielh  frequeney to which the broadenst set can

the writer designed and hiilt ont of  be adjusted (the writer uses a Majestic

odds and ends, some tune ago. This  Model 91, which will tune down to 510 ke.).
instriment, a front view of which is shown ‘Fhis action will be clearly understood by
in Fig. A, is a booster unit operating on  reference to the schematie circuit, Fig. 1

the superheteradyne prineiple: the completed In the localities in which the writer has
deviee may he placed alongside (and con-  lived, it gave ten ke separation on local Fig. A
nected to) the regnlar l)l'llfl(l(‘ilﬁt- receiver,  stations—smnething that the best of 1;|ct(.)r‘\- A front view of the McCarty booster,
and serves to heterodyne all ineoming broad-  built “supers® would not do at the high-
—— — e . = — frequency end of the dial. While living in
% c10. l- 2 6. Lt 27 = - [{ San I)ie;.ro. (.‘il.lif:nrni.:l. t':.’r'iﬁ'ed receplith 'l'lf
' ¥ sT DET I 1F1 RFC2 ar1 l a 100O-watt station in Svracuse, N. Y., was
! 5 '| '"'-1, Y -G obtained, while o 1000=icatt station on the
I; 100 R4 I -L T0 ANT’ sume chonnel, about 100 miles away, was
l l e c4 POST ON SET aoing full blastr On the broadeast receiver,
: C\l Vig 'kﬁ % | the channel was a hopeless heterodyne, ‘T'he
:_ e L Lyl | 7 cs5, 5o Jocal station (in Masadena) was perhaps two
Sl | I RFC.1 l' { o or three ke off its 1360 ke, channel. and
e B4 A5V was later removed from the ether by the
<3 0257C % B+ 90V DOTSQFS:DSET Radio Commission. but this incident illus-
& v trates  the exceptional  selectivity of the
> hooster.
< n I Yz
e 2 Vel Construction Details
e SH M The oscillator ¢oil L2 is wound on a two-
- e T "R2 8+ 180v. inch forny, as shown in Fig. 2. The plate
L e — and grid coils consist of 2t turns each of
e e —— = No. 28 ND.S.C. wire. The pick-up coil is 6

turns of No. 28 D.5.C.

i Varinble condenser C3 in series with €2

Cm-:.nr dru_nrmfx of r‘hr U.rCul't_" booster, which is connevted brtu-n-_, the autcung and the bro(_zdm.ct prevents accidentally shorting the 90 volts
receiver, An incoming signal is heterodxned by means of an oscillutor to some frequency in the X B 140
broadcast baud, and thea amplificd by the broadcast recciver. (Continued on page +39)

Fig. 1

Fig. B Fig. C
Top view of the receiver. Note the cxcelient arrangement of the parts Under-view of the set.  The wwiring is clearly shown Aiu this photo=
and the right-angle positions of L) and L2. graph. Observe the donble drum tuning dial.
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A Modern All-Wave

“SUPER”

A Description of a Modern Superheterodyne

By
W. H. HOLLISTER*

N the new Lincoln Model Del.uxe SW-32

All-Wave Receiver, n front view of

whielh is shown in Fig. A, we find the

latest “last word” in short-wave radio
receiver design.

The pentode tube ordinarily is incorper-
ated as a means of obtaining high power out-
put and, due to its rising characteristic, or-
dinarily requires some forin of high fre-
queney  compensation in the aundio output
circuit; however, the power outpat of the
model SW-82 is so great that no advantage
was 10 be obtained by the use of pentode
tubes, and the use of type 5 power tubes
in push-pull made it unnecessary to include
in the output cirenit any torm of frequency
compensation,

The Receiver

Perhaps the greatest single factor in the
high power outpnt of this chassis is the
use of four stages of high-gain screen-grid
amplification; these sereen-grid tubes are V',
VE. Vi, V5 and V6 in the schematie cir-
cuit, Fig. 1. Each intermediate frequeney
transformer is shielded, as indicated by the
dotted lines. Within each shield can are the
I.F. transformers and the primary tuning

President, Lincoln Radio Corp.

Fig. A
Front view of the
Lincoln Al - Wave
Superheterodyne.

condenser, one above the other. There arve
five of these tunable transformers and after
they have been adjusted for maximum signal
strength from a loeal station, are to he re-
halanced for greatest volume from the weak-
est station which can be picked np.

The Model SW-i32 receiver has heen de-
sizned for 10 ke, selectivity when all of the
cirenits are correctly aligned.

The simplicity of control which has been
achieved in this receiver design is best ap-
preciated by reference to Fig. A, The cen-

tral control on the small front panel, of
course, is the tuning knob which operates
the two-gang bathtub-type variable con-
denser. The knob to the right of the tuning
control operates a combination volume con-
trol resistor and off-on power switch; the
one at the immediate left varies a trinmer
condenser. At the extreme left is another
and  ornamental kneb  which c¢ontrols the
band-seleetor switeh; amd at the extreme
right, a low-high switeh which prevents over-
(Continned on puge +41)
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Fig. 1

Circuit diegram of the Lincoln DeLuxe S 32 Ajl-1i’ave Receiver.
ebuiating the nccessity of using plug-in coils.
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This receiver utilizes a tapped coil arrangement to facilitate wove length changes,
Al values are marked on the diagram,
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ERVICE—-
ELLING
All-Wave

SUPER

(Part I1)

By McMURDO SILVER

N the December, 1931 issne of Rapro-Crarr was discussed the
new problenn which faces the modern Service Man,—that of
servicing “all-wave™ receivers, particularly those which emplov
the superheterodyne circnit. At the smone tine, the extrenely
important matter of keeping the receiver sold was analyzed and
shown to be the Service Man's respousibitity. ‘The seliematie eireuit
of a typical set was illnstrated as Figo 1t is pictureed in Fig, C.
We now continue the disenssion
In the first place, @« pood short-wave receiver can not he tuned
hy the hit or miss method s may be done with a broadeast band
set, for between 10 and 200 meters lie about twenty-cight  times
the nurber of channels that tie in the hroadeast band and only

a few of them are ocenpied by short-wave stations. ‘The  first

thing, therefore. that the Serviee Man needs s a log with time

schedule of both the demestic and foreign short-wave stations shown
in Fig. 2, and a tuning chart for the set itself, indicated in
Fip. 3. With these in hand, he approaches the receiver, wskes
certain it is operating properly on the broadeast band, throws the
selector switeh into the short-wave posilion, and attewpls to tune
in a signal.  In order te do this, he tiest selects a station which
he knows is operating, looks on the chart aecompanying the re-
ceiver to find out af what position on the short-wave dial  this
station should come in, sets the hroadeast hand tnuing dial soe-
where on a elear channel between 600 and 500 ke, turns his solume
control np, and “tishes”™ about the setting of the short-wave dial
at which the station should he received. At first, he probably
“fishes™ hurricdly, hat possibly hearving nothing, he sits down to
a very earetnl tuning throughout a range of tive degrees above
and below the point on the short-wave dial at which the station is
to be heard: if it is operating, the chances are that nine times ont
of ten he will hewer it, or tailing to hear it, he will it for anather
station on sonre other wavelength,  As soon as he has tuned in
a station, he turns the volimie down and adjnsts the short-wave
trimmer hetween the twa tuning dixds antil the signal s loudest,
This done, he brings out his ever-trosty serew driver and, poing
behind  the  receiver panel, finds o small compression type mica
condenser directly alwve the trimmer, Cioin the dingram. He then
carefully adjnsts this condenser, turning it in as far as possible
without allowing its adjnstneent to canse any appreciable change in
the setting of the trimmer on the front panel. In other words, it
is his aim to inerease the eapacity of Caas nneh as possible without
allowing it to react npan the setting of the short-wave trinmer Ce,
on the front panch This done, the adjnstiment of the receiver is
completed, and it is now only necessary to pay very careful atten-
tion to the taning chart accompanying the receiver and to his log
of short-wave stations, to make sire that the ones he lnmts for are
operating at that time. Sonme of then, of course, will he reccived
with rather poor tone quality and he will have to explain to the

* President, Silver-Marshall, Tne.

enstomer that this is to he expectied at eertain times on some sta-
tions, bt in penerad he will have no diientty in tuning in a
nuber of very satisfactory short-wave progrinas, in all proabability
including o or two foreign ones,

After doing this, the Service Man then tukes the enstoruer very
carefully thromgh the entive rontine of tuning the short-wave portion
of the set, making the cnstoner, himselfe perforn each operation
in order that he oy thovonghly  faviliarize himself wrth  the
method of tuning the short-wave end of the reeciver, and with the
fucts that it requires careful attention, a log of stations, o tuning
chart, and a knowledge of whethier or not the station songht is
actidly on the air at the tie (for there are not so many short-
wave stations on the air at all times of the day and night that they
can be Jogged with the same ecase as ean the regnlar broadeast
stations),

Having done all this, the Sevvice Man points onb that on some
stations that arve somewhat ditfienlt to tone in direetly with the
shorf-wave tnaning dinl, o helpful vernier effeet can be obtained
by using the main, or broadeast band tuning dial as a short-wave
vernier, this tending to shift the short-wave LEF. fregneney in
wueh smaller steps per dial division  than the short-wave  dial
direetly shifts the tuning frequencey of the shortewave oseillator,
Whether or not this vernier action of the hroadeast tuning dial
can be nsed is o dependent of conrse upon whether or not there are
several elear hroadeast ehannels near the setling that is nsed for
the hroadeast Tuaul dials in short-wave reception,

Secanse of the extreme sensitivity of the receiver, loeal hroadeast
stations may he picked np without any antenna whatsoever and
under favarahle winter conditions, possibly even one or twa distant
ones, so that it is possible that there may not he a suflicient range
of ctear channels to allow the nse of the hroadeast band dial as o«
short-wave veenier. This, however, is improhuble, for the receiver
is very thoronghly  shiclkded and only varely will it he possible
to pick up more than one or fwoe broadeast stations withont an
antenna, although, because of its sensitivity, three or fonr feet
of wire as an antenna will generally give extremely satisfactory
results,

Ineidentally, it is important for the short-wave portion of the
receiver to be lopged in order that the setting of the broadeast
batal diab abways Dbe the same whenever the veceiver is heing
aperated,

As the wellequipped Serviee Man will Jave provided himself
with manufaetnrers service hirlletinsg covering receivers which he
ix called vpon to serviee, there is little peint in reviewing in
general the procednre which will be necessary for each particular
set.  Nevertheless, to lay stress upan certain riore important
general aspeets which are not often sufficiently foreibly stressed in
manutacturers’ service bulletins themiselves should not be amiss.

(Continved on page $20)
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RADIO-CRAFT KINKS

Practical hints from experimenters private

TUNING IN SHORT WAVES
By John C. Heberger

¥} one has a modern broadeast receiver
Icqui]rped with a power amplitier tube
and a short-wave set with at least one stage
of audio amplification, foreign short-wave
broadeast stations can be tuned in on the
lowd-speaker of the broadeast receiver if
the two receivers are connected together
according to the simple diagram shown in
Fig. 1.

The writer tunes in daily, hy weans of
this combination, the afternvon pregrams
from G5SW at Chelmstord, England, with
volume and quality equal te a loeal sta-
tion. Three stages of amplification are
none too many heeanse the level of back-
rround noise is unsually very low on the
short waves. Howling cansed by mechani-
cal  feed-hack from the speaker ay  be
avoided by using a longer speaker cord or,
if necessary, placing the speaker in an-
other roon.

Referring to Fig. 1, the lamp cord “A”
joining the two receivers can be of any
length, and if the sets are located in dif-
ferent rooms the phones “DB,” which are
left eonnected all the time, can be used to
find the station before putting it on the

speaker.
The switch SW is placed inside the
cabinet of the broandeast receiver in any

convenient position.  One side of the switch
connects the output of the short-wave set
to the input of the audio amplifier of the
broadeast set; the other side is used for
normal operation of the broadeast receiver.
Care shonld be taken in connecting the leads
to the switeh so that the connections to the

transformer are not rveversed when recon-
nected to the detector of the broadceast
recciver through the switch.
OUTPUT TUBE OF Sw S5ET BC.SET AFT.
¥
|
% | I
SW. E
va- I+
TODET.OF
B.C.RECEWVER.
Fig. 1
Short ov broadeast waves on the L. S. by
switching the S§. . set to the A.F. of the

B. C. set.

A HINT TO SHORT-WAVE FANS
By Wayne Starch
ANY short-wave funs, like myvself, may
have short-wave sets which tune up
to about 150 meters. Probably, at times,
they wished that they could tune a little
higher in order that they might reccive
broadcasts when the short-wave stations

are not on the air.  In my case, it hap-
pened that 1 wanted a friend of mine to
hear the dvnmmic speaker that 1 was using,
It was unnble to do so in view ot the
lack of short-wave stations at the time. 1
decided then and there to fix up my receiver

so that I would be able to twne in a few
of the higher wave broadeast stations.
Instead of winding a new RUEF. coil, 1

obtained an old one frowm y junk box
(nost radio experiienters have junk hoxes)
and used its secondary as the secondary of
a new plog-in coil, and the primary as the
tickler. T'his idea is shown in {fip 2. 1 found
it necessiary to veverse the tickler connee-
tions on the new coil in order that repenera-
tion might be scenrved. 'The antenna was
conneeted to the P terminal of the tickler
rather than the antenna ¢oil as shown.
The tvpe of plug-in system to use depends

on the tvpe that the short-wave vececiver
uses, and obviously should be made so as
to fit.

B C PLuGaNCon,

l W BUGn Con,
QP ! o1a
A ] H
£

s e

Fig. 2
short-icaie connection. At
for longer iwave reception.

At A, a standaerd
B, cirenit changes

With the size tuning condensers as shown
and using a standard R.F. coil, the range
of the set was extended up to 345 meters,

A SOLDERING IRON HOLDER
By Louis Rick

HHOSE of us wha have used soldeving

irons for a few hours at a time know
that it requires frequent manipulation of
the line plug in order to keep the iron at a
eonstant working temperature,  ‘The simple
arrangement depicted in Fig. 3 bas been in
use by myself for some time, and I have
fonnd it very satistactory.

‘The idea is merely lo conneet a 60-watt
lamip in series with the soldering iron. When
the iron is vemoved from its holder. the con-
tact K closes, short-civeuiting the lamp: the
full line voltage is then applied to the iron,
When not in use the iron is placed on its
holder, which opens the contact and con-
neets the lamp in series with the iron: re-
lueing the voltage applied to the iron. With
the usual amount of use. the iron is thus
kept at a constant temperature.

At A is shown a schematie diagram of the
circuit,  The entire arrangement may  he
housed in a box illustrated in B, Fig 3,
ane then mounted in any convenient loea-
tion,
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laboratories.
—— N
r -A- -B- HOOKW FOR SOLDERING IRON |
LAMP  SPRING BAKELITE
60waTT [ K SOCKET, BRASS
LAMP / ..................... £ =t
/ K :

1 ‘h !« |
1Hov. Y, | R A ‘\
pL——— ToooLe VY PLUG
L | switcW 110V OUTLET

~ 1 — ___I,
Fig. 3

A nowel soldering ivon holder. At A, its electri-
cal cirenit; and B, the mechauical arrangement.

OFPTIONAL DETECTOR CIRCUITS
By John C. Simorsin
OR those experimenters who are still in
doubt as to the relative merits of the
“power” and *‘grid-leak” methods of detec-
tion, the following scheme should enable
them to prove to themselves which is best
for their particular receiver.

The general idea is depicted in Fig. 4.
While the scheme is not new, nevertheless
it affords an easy wayv to instantly switch
from one type of detection to another. 1t
consists of the ordinary detector cirenit
so connected with a double pote donble
throw switeh, that when it is thrown to
one side the grid leak and condenser are
short-cireuited and a negative bias is placed
an the gridc When the switeh is thrown
to the other side, a positive bias of four
volts is plaeed on the grid through the grid
leak and condenser. By properly selecting
the peint K. the poesitive bias mav he ad-
Jjusted to any desired value.

The resistors R1 and R2 should be cal-
culated  from Ohin's Law for any plate
voltagre desired.  The values shown are for
a plate valtage of 140 volts. With S1 throwy
to the right, a grid bias of 8 volits is ob-
tained; when thrown to the left, the posi-
tive grid bias is 4 volts.

OET f
TONINC ORITS 2000 QHME LGN
Y 1
I!] : 0|
02 b
‘L ° '?.F'_*‘ 70000,
-| - : OHMS
REC.
SEC. CakIn 2000
TOHEATER e
{ VOLT. |y
ooz 1
( O»?r. yd
-a4o~.i
Fig. 4

A4 simple circnit for the ccperimenter: either
grid or plate rectification is available.
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The Bulletin Board for Our Experimental Readers

DX ON THE PORTABLE
Editar, Rapo-Crapr:

\s per your invitation to let yon know
what resnlts | oobtained from the hook-up as
of the Pentode Portable deseribed in the
Awgust issue of  Ranro-Crarer, T herewith
enclose list of reception received on the first i,
two evenings after building smue.

received

midget.

P vsed an old Hamnarlund S.1.LF,
mt. condenser with the Gen-Win tuner, and
I note that the earton containing this tuner
from the
“Use with L0005-maf, condenser”™ whereas in-
structions in the hook-up say use a H0385-
However, |
to have a dingram showing how to add a

Page

AMKG- and  another  audio

is to be for 2-voit

sercen-grid - amplifier
stage to this,
tuhes,
Although 1 have  been  tinkering  with
huilding stnall sets for home use sinee 1922,
I don’t know mueh about theory, nor cnl-
culating values in ohrs, microfarads, ete.,
also have been reading Ramo Ngws and
Ramo-Crarr alimost sinee their ineeption and
the ninne of “Gernshaek” is a houschold one

The set

manufacturer  reads

shonld be glad

winners . AL checks will be mailed npon publieation,
U'nnsed manuseripts cannot e returned.

Please pay strict attention to the following shuple rules:

simple illustrations to show the idea.

please.  Fyervbody is eligible execept
families,
Wrinkles munst be received tor the next month,

Place, New York City,

$5.00 FOR BEST RADIO WRINKLE
R.\l)l() set builders and experimenters often corne across new radio wrinkles
which may he beneticial to other set builders, experimenters, or Service Men,
Ranro-Crapr will pay 35.00 each month te the person submitting the best
Radio Wrinkle commected with radio construction or experimentation,

Regutar space rates will be paid for published Weinkles that ave not prize

The judges will be the editors of Ramo-Crarr, and their decisions are final.

Write, or preferably type, on one side of the sheet, the best Wrinkle con-
nected with radio set constroction or vadio experiments that you know of,
You can send in as many Wrinkles as vou

the cmployees of Ramo-Ckapr or  their
This contest closes on the 15th of every manth, by which time all the

Send all contributions to Radio Wrinkles Fditor, ¢ /0 Ramo-Crarr, 98 Park

with mie as far as radio is concerned,

For xour further information, this place
is o small town on the prairies 2,067 miles
west of Montreal and 818
Vincouver, also ahont 200 miles  straipght
north of Great Falls, Montana.  There are
no cleetrie facilities here so that all radios
are battery operated in this distriet,

G M., McGrare,

Bor 12, Aeadin Valleg, Ala,, Canada,

(The enornous amonnt of correspondence
that this department has received concern-
inge the Portable Pentode receivers is a elear
indication of the interest shown in portable
apparatus.  Some people lahor under  the
detusion that in order to receive distanee,
it is necessary that large and elaborate re-
ceivers be cmployed. 1t is for the benefit
of these pessimists that Ramo-Crarr pub-
lishes in this forum a list of the stations
reecived by Mr MeGuive on Iis Ramo-Cuarr
Portable Pentode receiver—Editor.)

(Continned on page HHY)

miles  cast of

Make

SERVICE SELLING “SUPERS”

(Contivwed from page 118)

Servicing the Receiver

Considering the sevvicing of the 126 SW recciver, for instance,
the procedure tor the broadeast portion of the receiver will be
gone abouwt in the ordinary nanner—that is, a test for the tubes
and voltages in the receiver, @ continity test, the major portion
of which wonld be obtained by the nse of a set analyzer and tube
tester, and the alignment procedure, In aligning o superhetern-
eyne, it must be borne inoind that only by following one definite
procednre will satisfictory vesudts he obtained,  This procedure
involves, tirst, the alignment of the L F.ooamplifier and, secondly,
the alignment of the RoF. amplitier, first detector, and oscillator
cirenits. Other than to state that this is done in the convetrtional
manner as deseribed in nrany service bulleting with the aid of «a
stall oscillator operating both in the hroadeast band and the T F.
trequeney, little need he sald exeept in the specific matter of
low-frequeney oscillator alignment,

Al Silver-Marshail  service  bulleting cover this process in a
manner materially shopler and differing appreciably from that
specified in nost sepvice hudletins,  "This ethod involves the align-

ment of the oscillalor at the high frequency, or 1400 ke, point in
the enstomeary manner, bt calls for the temporary sahstitution of
an external condenser it in place of the oscillator tuning seetion
for 60 ke, or low-frequeney abignment. This method has heen
covered in numerons articles by the writer, appearing in different
radio publications in the past, and is specifically covered by Silver-
Marshall serviee bulletine whieh are available, upon reguest, to all
Service Men,

The matter of servicing the short-wave partion of such a receiver
as the 226 i» something that cannot be handled  with ordinary
test oscitlators sinee they will not cover the frequency range in-
volved, and it can therefore only he done at the present time by
actual ear tests upon short-wave signals.  lowever, if the broad-
cast band portion of the receiver is in satisfactory operating eondi-
tion, there is little that can go wrong with the short-wave portion
which cannot be located either by continuity tests or tests of fixed
comdensers by the eustomary charge and discharge method,

(Caontisvaed an peae HE2)
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SILVER-
MARSHALL

All-Wave
726 SW

Brings them in!

“This is the first time | have ever written to a radio
company regarding the marvelous performance of a
radio receiver. Words cannat express the thrill | get ¥
when | operate my 726 SW. It is the greatest short
wave receiver | have evertried, and believe me, | have tried most of them. \x' \V.V}
“Only had the set ten days and have logged England, Holland, In the A“' ave 726 S
Rome, South American Stations, Cuba, and most of the Short Wave —_—
American Broadcast stations.
“Qutside of the fareign stations | get a kick out of listening to Ship to Eleven-tube Sl'lOI't -che Super
Shore telephone messages, airport to girport, and plane to ground. Also

most of the Police stations in the U. S. and Canada. Nine-lube BrOGdCOSt Super
“The set is unbelievably sharp in tuning yet the tone is great.”’ ] .
Yours very truly, NO P|ug-|n COIIS

BANK'S RADIO COMPANY

1247 South Kedvale Avenue Pentodes n PUSh-PU"

Chicago, lllinois .
This is just one of hundreds of letters Silver-Marshall has received from SenSItIVIfY between '45 and '7

enthusiastic owners of the 726 SW. miCl"OVOltS per meter

Tubes required: 2—'24s, 3—'27s, 3—'515, 2—'47s, 1—'80.

7926 SW All-Wave Superheterodyne, complete, as described above, 101/2” Electro-Dynq mic Speqker
wired, tested, licensed, including S-M 855 electro-dymanic speaker unit.
Size 20" |ong, 12" deep, gla" high. To beused on 110-120 VO", Y P Y YRR TR R R PR R R R R LR L R I L Lo Ll oLl

50-60 cycle AC power. Price $139.50 List. E SILVER-MARSHALL, Inc.
g 6419 W, 65th Street, Chicago, U. 8. A.
SILVER‘MARSHALL, InC. : [ Please send me full details on the S-M 7268W (en-
. . i .
6419 West 65th Street + Chicago, U.S. A, § cloved youwill find 29
. . g [ Please send me FREE your new November
Canadian Division: SILVER-MARSHALL of CANADA,Ltd. § General Parts Catalog.
75 Sherbourne Street, Toronto :
Export Office: 41 Water Street : e -
New York City, U.S. A. 1
5
. Address ... —
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Radio-Craft’s Information Bureau

SPECIAL NOTICE TO CORRESPONDENTS:

please observe these rules:

Ask as many questions as you like, but

Furmsh sufficient information, and dratwe a careful diagram when needed, to explain your meaning; use

only one side of the paper.

List each gquestion.

Those questions which are found to represent the greatest general interest will be published here, to the

At least five weeks must clapse betecen the receipt of a guestion and the [

appearance of its answer here.
Keplics, magacines, ctc., cannot be semt C. O. D,
Inguiries can be answered by mail only when accompanied by 25 cents {stamps) for each separate question,
Other inguiries should be marked "For Publication,” to avoid misunderstanding.

extent that space permits,

DOUBLE-PUSH-PULL-PENTODES

(141)  Mr. J. L. Suter, Winchester. TII
(13.1.) I have an automebile pnblic address
system incorporating two type ‘47 pentodes in

parallel on cither side of a push-pnll output stage,
thus making four pentodes in all.  The amplifier
works well until we eonnect the “C'" hattery into
the cirenit.  Immediately the volume and quality
drop, and the amplificr starts an antoying singing.
We have changed the input push-pull transformer,
and varied the ~C” bias from ' w45 volts,
without improving the operation.  What is the
trouble?  Also, incidemtally, the article by Mr. C.
IL W, Nason, “An ldeal Sound System,” in the
Sugust dssue, was very interesting; what became
of him in the September issue?

(A1) The cirenit used hy My, Suter is re-
produced in Fig. ¢).141. Tt is noted that the fila-
ments of the pentodes are connected in series-parallel,
thus making it convenient to apply to the tilameut
Bhinding posts a potential of five volts; resistor R2
serving to drop it one volt. The input circuit is
operating at a rather low volume level; a screen-
grid tube as V1, or even i automotive type of
general-purpose tube, the type 37 (the filament of
which connects directly to the storage A" hate
tery, without the use of a limiting resistor) should
greatly improve the operation.

If the previous articles, in the August and
September  issues, entitled  “Pentodes  anldl Their
Use,” by . FE. Denton, and the thivd instalment

in the October isc<ue, have not sutficiently enlightened
Mr. Suter on eorrective measures. we call attention
to awl recommend the use of, resistor R3 and its
03-mf. condenser.

Operation  without the **C" bhattery in circuit
sontetimes  fndicates a soft or gassy tube; connec-
tion iute the plate circnt at X1, of a milliam-
meter of suitable range. may he used as a means
of indicating the hest grid-hias potential for the
particular plate potential available for the make of
tubes scleeted—least fluctuation of the ncedle with
andio menlulation beiug the criterion,

Operating the amplifier with only two tubes in
use in the push-pult circuit is the hest “‘cut-and-
try'" methodl of checking the tules for halanced
characteristics; operation should he the same when
the two tubes are interchanged in the sockets. \ny
difference in performance  indicates  either unhal-
ancerld tubes or unbalance in input or ontput trans-
former secondary or primary, respectively.,  Try
shunting C1 with 2, thus leaving uu-by-piassed the
low-potential end X2 of choke C11.2. (Sec “llow's
anmd Why's of TPush-Pull Operation.” hy Edgar
Messing. which appeared in past issues of Ranmio-
Crarr) It may le desirable to ground the cores
of the audio tran-formers, and the secondary of
T2z as imdicated.  Test for leakage Detween the
transformer windings  Microphomic tules may sct
up awdible, sub-audihle, or super-andible frequen-
cies causing the troubles mentioned.

—

R.F. TRANSFORMERS—
“TYPE L CHECKER” TESTS

(142) Mr. R. Peck. Philadelphia, Pa.

(0.1 I have heen a reader of your radio
jonrnal since the Tlirst issue, aml value the ins
formation contained therein, Will yon kindly pub-
lish an article in the near future in  Rapro-
CxaFT on how to construct a modern radio wner?

1 have for the last few years built a number of
all-electric sets for myself and nry friends, using
types ‘26 and 27 tubes in the R.I, stages. While
they are giving good service, yet they are not as
selective and not as sensitive as the modern re-
ceivers of the screen-grid type,

I have made several attempts to modernize the
R.F, stages by using types ‘24 and '35 tubes, but
have not heen snccesstur.  The amplifier parts amd
power packs are still O.K, and need not he changed.
There is enongh 13" and “A"™ wvoltage in all these
power packs to accommodate two or three more 2,5
volt tubes,

Al 1 need, therefore, is a good construetional
diagram showing the layout of parts, number of
turns on coils, and sizes of all condensers, resistors,
shiclding, etc., for the construction of a good
screei-grid type 2-stage R.F. tuner; including a
power detector.

I believe if a mannfacturer should put such a
unit on the market he could do a pood husiness,
as there are many sets using the "26 and ‘27 type
tubes, with good audio amplifiers, power packs aml
dynamic speakers, tmt lacking 1the modern RF,
tuners and power (etectors.

A\ unit of this type should be of great value to
Service Meu who modernize old sets.

(\1)  Mr. Peck’s inguiry has interesting pose
sibilities as a commercial proposition. However,
as with most ideas. there exist flaws which make
its apptication impracticable under certain conditions.

Most chassis designed within the last three years
were built with a fine regard for available space,
leaving little room in which to put an alditional
unit, .\lso, many power units are an integral part
of the receiver design and cannot be livorced from
the tuner section of the instrument,

In general. the statement may be made that any
R.I. tuner, which is conveniently separated from

s *2
CH.L1BMY. CH2,LBHY

MOTOR GENERATOR

Fig. Q.141

Circuit diagram of the automobile receiver used
by Mr. Suter. The use of a tonescontrol across
the output traunsformer s recommended,

the andio system and power pack, may he replaced
with any other R.I°. system eqnally as flexible in
circuit manipulatien.  Consequently, descriptivns in
past issucs of Ranio-Crart of radio receivers
incorporatingg  sereen-grisk and  variable-mu tubes,
and a power detector circuit, shonld ne applicable
to any andio or power system of standard design
amd sufficient power rating,

Where difficulty i< experienced, special correc-
tive measurcs nust he applied. the requireil steps
depenling solely upon the individual ditheulty.

(0.2) How may the Dayrad types “L,)” "D’
and “C"” checkers be moderized so as to he able
to test pentodes ad variable-mu tules?

(A2 For the type “oand YO testers, a
945F adapter should be inserted in the "43 socket;
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the test procedure is cxaetly the same as when a
'12 tule is being tested. The difference in read-
ing of the meter of the tester should he from 8
to 12,

For the type 1.7 tester, a 9451 adapter should
alse be used us deseribed above, “The minimum
difference in the meter reading should be 9.

In any of the testers listed above, the proce-
dure used in testing type 51 and "35 variable-mu
tubes is the same as for the '24 tubes.

BALANCING KELLOGG “B" CHASSIS

(143 Mr. 11, M, Knapp, Watertown, N. Y,
(0).1)  DI'lease advise as to the hest method to e
employel  in halancing  the Kellogg “Model R™
chassis,  There are several of these sets in town
and we always have to ship them to the factory
when  they require halaucing, It seems to me
that a well-equipped shop should be able to align
these correctly, if the correct procedure is made
availahble

(\)  Tn reply, the Service Department of the
Kellogg Switchboard & Supply Co. very kiudly sub-
mits the following detailed informatiou:

MRervice manuals covering Kellogg radios using
Rellogg Type 401 and 403 tubes are entirely ex-
hausted (The schematic civcuit appears on p. 199
of the Orrician, Ranmo Sewvice Maxran, Vol 1.—
Tech, 17d.), It we ofter the following paragraphs
on the aligument and halancing of these maodels.

"\ modulated  oscittator tuning  from 1500 to
§5350 ke, should furnish the signal, amd an output
meter  should he connected at the andio output.
(If this cquipment is not available. eircnit resonance

may Dbe satisfaen by tuning in two
weak radio  statims, one at either ewl of the
hand, and adjusting  the aligning  cowclensers ot

the detector and R.FF, stages for greatest volume.)

YIach aligning or trimming coudenser is located
nearest its asseciated tube. and the balancing or
netutralizing condenser 15 nearest the coil of each
stage.

“After alignment of the resonant circnits has
heen secured. the balancing or nentralizing pro-
cednre is as follows: beginuing with the R.F, stage
nearest  the  detector tnbe, and using the shield
top which has two holes periorated to allow the
entrance of two neatralizing sticks, the top filament
conniector is removerl from the WF. tube in the
stage Deing Dalanced. aml. keeping the stage in
hest  alignment, the balaneing  condenser is  ad-
Justed for weahest volnme, (o seme stages no
signal will Le evident; this is the ideal point at
which to leave the halancing condenser.  Eaceh
succeeding stage is halanced in the same manner,
Mter all stages have heen balanced, the balane-
ing condenser shonld nat again be tonched, Tut
should be sealed with wax, or other suitable sealing
medinm. The receiver shonld wow have its final
resonance aligument and every stage inclnding the
detector  should  be  aligned  for greatest volume,
The last step is to test the receiver hy tuning in
stations across the entire range, noting the selec-
tivity and  sensitivity,

“Welloggr reeeivers of the series using Kellogy
Type 44Ut tubes rarcly oscillate. and may be con-
sidderably out of lalance without lheing near the
oscillation point. Inductice tuning is used. the left-
hand knoh controlling  zone-switch contacts  which
tap the secondary of each coil and divide it iuto
seven zones. These contacts should be cleaned if
oxidation or dJdust has accumulated on them and
prevented perfect contact.  This condition may he
the diagnosis if the set fades and other possible
causes have DIeen checked and eliminatel.

(Contivncd on page 440)
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AS 1 graduatc and a student under your
supervision, I have only the highest
praise und satisfaction to offer. Any
man of ordinary intelligence wanting to
learn Kadia ecould not help but master
it hy your method of traiming.

GeorGE A, Kress,
2997 Montclair Ave., Detroit, Mickigan

1 am n Projectionist in charge ot the
Andelus theatre, recently completed.
You may yuote me st any time or place;
refet to me, if you wish, anyone who
may be ipterested in this vast virgin
field of all that pertains to Radie and
its many ailied indusatties, and ! shall be
delighted to ehampion honestly without
Any reservation, your courses,
A. H. BTRENG,
3005 Woodburn Ave., Cincinneli, Qhio.

rY

To study Radio under R. L, Duncan is
to learn it properly and in a way that is
pleasant and fascinating, Onee again
thank you for your kind assistznec and
helpfulness.
E. E. Pricg,
361 Cotean Nt., W.,
Aoose Jaw, Sask., Canada.

Although it has not yet heen a ¥car since
I enrolled for a course under your excel-
lent supervision, 1 have opened a Radio
Service Shop that is effective, puccess-
ful and profitable. People come for my
gervices from everywhere.
RuUssELL PEARCE,
986-18th Street, Des Moines, lowa.

E MEN

MAILED THEIR
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over D g, 000 Men

have been trarned urndeyr

R, L. DUNCAN, President -
Radio Training Scheols l n
N hundreds of Broadcasting Stations. .. in
I Radio Manufacturing Plants throughout the
country . . . in Radio Laboratories . . . in
Wholesale and Retail Radio Stores. ..in Radio
Servicing . . . in Sound Motion Picture activities
... on hundreds of ships that sail the Seven Seas
. and even in the latest Television develop-
ments— you will find ambitious men who have
Yeen trained under my direct supervision.

I have devoted the lust twelve years exclu-
sively to the training of men for all branches of
Radio. Employers in the Radio field recognize
1y methods of qualifying men and young men.
I have geared my training to the rapid growth
and development of the Radio industry. My
courses, text books, methods and equipment are
based on years of practical experience.

And now, with the orgunization of my own
independent Radio Training Schools, Inc., I am
hetter prepared to help you than ever before, in
training for the opportunities which the future
of the ever-growing Radio industry will have to
offer.

You too ¢an train for Future Success
in Radio

The next few years will offer more prospects
than ever before. The past several months offer
positive proof that the trained man has the best
chance. You still can get that training which
will qualify you to gain a foothold in Radio.
Study at home, in spare time, at minimum ex-
pense. Earn while you learn. Capitalize your
idle and spare time and reap the benefits of a
trained man in a progressive industry — Radio.

Make your Idle and Spare Time
Profitable

My courses include everything needed for thor-
ough training. Thereareno ‘extras’ or *‘specials”
{o cost you extra money. The lessons, text
hooks, methods, correcting, grading and re-
turning of examinations, all the extra help and
personal consultation you need . . . everything
is provided until you complete your training.

RADIO TRAINING SCHOOLS, INC,
326 Broadway New York City

COUPON

www americanradiohistorv com
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And in addition you are assured practical as well
as theoretical training.

Pick Your Branch of Radio

Iamoffering four distinct Radio training courses:
1. Talking Motion Pictures— Sound
2. Radio and Broudcast Operating
3. Pructical Radio Engineering
4. Radio Service and Mechanics

Each course is complete. Each starts out with
simple principles well within your grasp. Each
is right up to date, including latest develop-
ments such as Television. Each prepares you
for a good paying position. Each leads to a
Certificate of Graduation.

Advanced Training for Radlo Men

My Practical Radio Engineering Course is an
advaneced course intended for Radic men who
want to go still higher. It provides that neces-
sary engineering background which, combined
with practical experience, qualifies the man for
the topmost job.

Ask for Facts — Write Now!

Let me sit down with you for an hour or two at
your convenience. Let's go over the possibilities
in Radio. This we can best do by means of the
book I have just prepared. It covers the many
branches of Radio and the kind of training re-
quired. Be sure to get your copy . ..it is free.

GET THESE

FACTS /

TO-DAY

Mr. R. L. DUNCAN, President
Radio Training Schools, Ine.

326 Broadway, New York City
Without incurring the slightest obliga-
tion on my part, please send me a copy of
vour latest book, “Facts About Radio.”

RC-1
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FILTERMATIC PRODUCTS

Help you to oat the
your RADIO set.

BEST possible reception from

SUPER-TONE
CONTROL
WIIl miske your old
ltaddhe  (baltery or
elecirler  equal  In
tone  to the most

finlern aef,
Installed  din one
% tilnute's  1lme, no
Tools requited. W tune out wieh
al your holses aml so-ealled statie,

WAL rune your et to it yar
Lur Posnvely  canmt hana I
et nollo o oam wiy Ithie,

£2.50 puetpaid
anlecd of  mones

SUPER:-FILTERMATIC
The Modern Aerial

Thousands of sallstted n-ers, pralsed by
radio experts,  Weplaces all other aer-
ials, reduces statie, mul walses, Espeej-
ally good on dlstince reception. Helps
to sepurate stations, does not cunnect In
Hght sockel {therefore elindnaring hn
ahd Itne nolxesr. Tt 12 very compael,
mewsuring only 1%,x2 lehes, §< ahso-
lutely nod-cottashyve and hon-directional,
insialled In one  minnre,

needed. Wil never weur out.
ales  tronhles and  evpense of
ning arresler.

Price only $2.00 postpaid
Nutlsfuction guaranteed or muoney refunded

ALL PROGRAMS are good

Natl-tacrlon gae-
refinaded.

il
Huhte

with a FILTERMATIC,
For all radios only $1.00
postpaid.

Fitirely atttonitfe == N0

Impraves
¢, brings
I FY RV B
*latlons
in ~erles
Aronnd,

bothersohe luning.
tone, reduces Bt
o distasee, I
une, ~epardtes
Tnstalled In one minute, no tovls reauired.
with your uerlal of iPoss roacrlal and

Satisfactlon  pudranteed o neaiey refumled,
send cherk of mohey order. 0.y 2% with order.
(No furelgn C.O.1n1 Miney hivkh  guarantee  ufter

Hoday rrlal
Service Men and Dealers Write for Particulars,
information about FREE lecal newspaper
advertising servico.

FILTERMATIC MFG. CO.
(Dept. B.9) 4458 Frankford Ave., Philadelphia, Pa.

alse,

COMPLETE

with CABINET
9 TUBES
DYNAMIC
SPEAKER
Radlo listeners are no lmger <.|li~ﬂml vith loeal recen-
Hon,  Rhort wasve's the Ihb s leowaral the theille
thut come with dlataiee—shlps at sea, Austrably, Gertmany,
South Amerlen. sre Is the newest thing in H e
Tl short wane, bn wnwzingly  heaus
wlls to change.  Fou YeRt-
weed o brhige In nuwhere
mn be hrought In by an nlles~ of
rost and operated nnider aame condition I Athing 1ome-
plete for only 76 S,
AGENTS WANTED: This amazing ia el wll
make mohe) for you fasl if jon write n Y peli-
ton a1 thils preice The equal of any  1.alin Price
Get b~y I >omr want to make big .- ter-
ritery to 1hose whe qualify. My n et of
its kind. Wrile uul-l- BIG MONEY
. WILCOX, Secretary
Burray Court & Fullzrlnn Deu 2 Chicago

[SERVICEMEN
Resistor Replacement Manual

4 with b f L h

F R E Byl b, 2 o
MORE THAN 200 CIRCUITS

Gives the value and rade of each re- Metatiized

sistor and 11s gawition n the cirenit =
()

of nearly every popular make of ra-
dlo.  SAVER TIME and  experi-
13, 2,

menting
and 3 Watts

LYN(‘II Resistors ... .

Wrlle for your copy today

LYNCH MFG. ¢O., Inc, Dept. RC, 1775 B'way., N. Y.
MICROPHONES
SPECTAL NET PRICE LIST
No. 300 Ringle Wlten varbon Type  Strethel
IHaphragnl . ooviiiie ey . T
No. 30! ‘PwaocButton Carbon Type &t mohml Ili L=
pPheagm .. i iiaa i P A 1]
No. 302 Two-Butlon bty Tywe.... Su.un
Nn, 33 ']‘\\'o- ulton Model. . ...viiiie s oo 40
Also Plete 2 Tor publlc address work

Write fur

Miles Reproducer Co., 26 E 22d St., N.Y.C.
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THE AUTOVERTER

(Continued from page 396)

former primary disconnected from the G-volt
supply until the rotating circuit-hreaker has
gained speed. An cleetrical refincient s
the cireait arrangement which makes it un-
necessary to o take  the  filament
thirough this circuit-breaker amd the power
transtormer, Two remaining units; the RLE,
choke and the filter condenser, shown
at the left.

By a slight modification of the connections
it should be quite convenient to operate the
Radiette on a current supply of 110 volts
D.Co This would eall for a limiting resistor
(10 volt Eanp of correet wattage ordi-
narvity is usail) which would pass sufficient
current to operate the autoverter, just as
though it was connected to a storapge bat-
tery.  Naturally, care would have to be
taken to prevent grounds—as when the metal
chassis towches a radiator—hut this method
of operation would inerease the utility of
the Radiette by opening up the big New
York, Chiengo, and other markets where a
great nany hotels and homes are supplicd
with D.Co power lines,

The Radiette installation may be recom-
mended on several grounds: it is very effi-
cient (tests were condueted in Rapio-Crarr
Laborateries), it presents a fine appearance,
it is light in weight, and well constructed,
and its components are of high grade, ‘I'he
‘Troubadour unit, or receiver chassis, is sup-
plied with tubes,  (Che receiver shipped
to Rapo-Crarr included a type 37 screen-
grid detector which became slightly micro-
phonic at high volumes)—the frequency re-
sponse was  exceptionally  satisfactory. A
pilot light ilhuninates the reeessed, trans-
parent tnning drum.

current

are

Installation Data

When the Troubadour chassis is to be
operated fram o Hghting civenit, only  the
antenna is connected to the receiver,  In
some jnstances, however, operation may be
a bit noisy wnless the chassis s grounded
throngh a fixed condenser of about 0.5-mf.
capacity.

The methwd of installation in a car of
course  witl vary  with individnal maodels.
In general, most cars will require some form
of interference suppression: o fixed con-
denser and a kit of special resistors are
packed  with the Radictte.  (The use of
these units has been discussed in mnnerons
past issues of Rano-Crarr)

Although the nse of suppressors will not
impair the efficieney of an efficient ignition
systemy it may he that, in some instanees,
thie to poor condition of the ignition system,
unsatisfactory engine performance nray re-
sult af e speeds. This, of course, should
be a warning to repair the ignition systcm.

Fig. C
The “Autovertcr,” showing step-up transformer,
filter, and motor=drivea interrupter.

The type of car antenna to he employed
is o mattey which shonld he settled by an
antomotive vadio technician who s familiar
with  the signal pickup  characteristies ot
the varions makes and models of ears

The autoverter assembly is monnted in
the car by holts: the holes through which
they run are boushed with vubber, “The unit
st be omnted with the otor shatt hori-
zontal and the oil-caps npward,  In ease it
is not definitely known whether the car bat-

(Continned vn pege 123)
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Schematic circust of the Radiette “Tronbadous™
Chattery) and euwtputs 15 Hoat 110 17, 1.0 i

chassis,

The antorerter cousumcs 64, at 6 V.
filaments draze about 2.1, they conncet directly

to the battery for D.C. operation and to a Gezolt sccondary fur AC.
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THOUSANDS
OF BROADCAST STATIONS

A(’('UIH)I.\'(- to [lallis Baivd, chief en-
gineer of Short-Wave and Television
Corp., engineering developinent in the field
of ultra-short-waves, or these below 5 one-
ters, is rapidly opening a field of study as
thrilling as the original broadeast band of
vesterday and today, -To that great clan
of en who bewail the loss of the good old
diys of 1920-1924 when life was worth iv-
g with so much experimental work to do
at hone, let me say that a new era is dawn-
ing and those who still have that spark of
pioneering left in thein now have a rich
ficlkd for their experimental explorations”

Sinee it is quite convenient {a operate at
these low  wavelengths, radio transmitters
and reccivers designed for a frequeney band
ficenty tinres wider than onr present 200-500
meter band must he designed. Consequently
there will he much work accomplished by
the independent  experimenter in working
ot suitable instrument designs,

Atop the Enpire State Building in New
York City, special wltra-short-wave eqnip-
ment s heing installed.  ‘This is particularty
significant when we realize that ultra-short-
wives, while affected by solid objects in
their path, are not affected by static or
tading, two of the greatest hughears of
“ordinary”  radio wavesy and that these
super-short  wavelengths  ean be received
only within the optieal range of the trans
mitter,  Therefore, a high position for the
transmitter is o dircet advantage,

In the Umitedd States there are about 610
hroadeast stations, with an average service
area of perliaps 100 wiles. Now, by redue-
ing this to only the visible (optical) area,
and increasing the nmnber of transmitters,
thonsands of stations can be aceommedated
throughout the country, without overlapping.

THE AUTOVERTER

(Continned from poge $2%)

tery has  the positive  or  negative  post
crounded, the polarity shoukl be determined
cither by a voltmeter or by inspection of
the hattery (the larger teruinal is uswally
positive).  For best vesults and long brush
lite the autoverter then should be conneeted
as indicated at the terminalse—ved, positive,
s green, negative,  To these two terni-
nals alse are connected a black and a vellow
lesd: the former grounds to the pressed
iron chassis, and the Litter connects to the
gronnded battery terminal,  If the econnee
tions are carreet there will be no voltage
bhetween the autoverter and the frame of
th automobile,

‘To compensate for the drain of the Radi-
vite, the battery chavging rate shonld be
increased to 15 or 18 amperes,

Service Information

The autoverter portion of the Radietie is
fused at 20 amperes. A potentinl of 290
volts should be vead between the chassis
the filament of the reetifier (red lead) @ and
fo “plus ‘I (blne), 160 volts.  Veltages
at the respeetive sockiets are as follows:

Plate  potential, V1 to Vi, 160 volts:
seveen-grid potentialy V1 V2, V3, 80 volts:
V5, V6, 160 volts,  Cathode potential, VL
A2, V2 volts: V10 volts: VS, VG
16 volts,

|
|
|
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NEW
LOW PRICES

—EFFECTIVE AT ONCE—
IRC TYPE K>

RESISTORS

For the first time in International Resist-
ance Company’s long and successful
history, Metallized Resistors are now in
the “low-price range.”

Our rapidly increasing volume has made
this possible. The 1931 demand for the
new Type “K” Metallized units went far
peyond our sales of any previous year.
We met this demand. We have increased
our production facilities accordingly—
and now, for 1932, are giving every pur-
chaser the benefit in these substantial
ptice reductions:

Former Price Now

1.R.C. RESISTOR GUIDE 1, Watt Resistors S0c List 30c

Price $1.00 1 Watt Resistors 50c " 30c
Given FREE wmith purchase 2 Watt Resistors 75¢ 40c
of 10 Metallized Resistors 3 Watt Resistors 80c " 50c¢

The well-known LR.C. standards in both materials and eraftsmanship will be abso-
lutely maintained as heretofore. LR.C. units will be built to the same rigid and
exclusive specifications that have made Type “K” Metallized the most widely used
resistor in the radio field.

The new price schedules are in effect at once. See your favorite wholesaler—and
when you buy, look for the I.R.C. label. That is the mark of the genuine.

Remember—with any assortment of 10 Metallized Resistors, you get free of charge
our LR.C. Resistor Replacement Guide. It gives all the resistor data you need about
any popular receivet—the proper types and values to use in each set. Ask your
jobber for it. Other LLR.C. service helps will be supplied as heretofore.

INTERNATIONAL RESISTANCE CO.

PHILADELPHIA - -2 TORONTO
INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia. C1
Gentlemen:

Cl we 5100 fae whiel Jd [.R.C. Resistor Replacement Guide,

C Please ~end et int 1 ' Vetallized Resistors. I wish to purchase assortment
aten, entit to Re<istor Cnule Fre

A L LITE 4y ceeee ee e taa e mee s s aanr et taeianeaaat e eeianee  aiamaasasi. . smasesiessesiesssssssessssesate
.\lLl L L R T N A
City T
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Sleedy RADIO in
CANADA

A. L. Norris presi-
dent, Norris Radio
Co. writes: “Ny ser-

vice manager,
P | George McCollum, is
: one of your gradu-
&l / ates. His excellent
| —* training has  been
: largely  responsible
for the success of
" our Service Depart-

George McCollum ment.”
DAY, EVENING and

HOME STUDY Classes

Complete, new Radio Course approved hy Iendlng nan-
ufaclurers In 1. 5. A, und Canada.  Our free Employ

ment Neriice definitety asslsts vou 1o start Ia a radie
husiness of your ewn, or get employment a< engineer,
inspectar, testrr, service representative. salesman, ef

Write for frec hooklet

RADIO COLLEGE of CANADA
Limited

310 Yonge Street Toronto

ACROCYCLE
OSCILLATOR

115 10 1680 ke. All
frequencies accu-
rately calibrated
on dial. A depend-
able, high - grade
instrument.  Indis-
pensahle for align-
ing  Super-Hetero-
dyne receivers.
Self contained,
fully shielded. List
$30.00.
DEALERS’
NET PRICE

$1 750

Handsome leatherette carrving case,
net $2.00.

If wxour jobber does not
carry, order direct from

J-M.P MFG, CO,, INC.
3351 Fond du Lac Ave.
Milwaukee. Wisconsin

Made hy the
matiufacturers  of
the ploneer short
wave udapter the
SUBMARINEWR,
now $£12.50.

ALUMINUM BOX SHIELDS

Genuine "ALCOA’ stock, silten_]lp finish,
S0 8 6 $1.89—14 1 6 6 3385 10 1
6 x & Monftor slze $3.25. x 5 Coll

X
shield (like picture on right) $1.00,

Any Size to Order.
“BUDDY” TEST PROD

We speclallze fn radio parts

exclusively—parts furnished fot

any kit In any magazine

Carrving Cases for Set Testers,

= Analvzers. Portable Rets
BLAN, THE RADIO MAN, Inc,

89 Cortlandt St, Oept, RC-132 New York, N. Y.

—

BACK ISSUES
of RADIO-CRAFT can be had
at the price of 25¢ each. Address
RADIO-CRAFT
98 Park Place New York City

AMways  sharp _palnted. using |
phonograph needles, 4-ft. wires,

spade or phone tips.  Colored

nluples jdemdfy each lead,

$1.50 palr,
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LATEST IN RADIO

(Continued from page 398)

there are small-current, high voltage tvpes
for Louy, 5000 and 10000 volt use. The
fuse element is a small wire of suitable
pauge. In Fig. D, ~Gryp-Connectors™ are
illustrated, making conncetion to the fuses
i convenience.

Instrmnent burnouts are due to heavy
current overloads.  The operation of these
fuses is based upon the fauet that at these
overload figures they will blow out hefore
the meter elements. This is eleardy indi-
cated in the table below (taken from oscillo-
graph measureiments made at 110 volts)
whieh shows that instrument fuses may be
designed which will fuse with extreme speed.
Filament of '99 tube., . 8-sec.
115 ma. thermogalvanometer .0035-sec.
0-1. ma. D.C. millimmmeter.......... .173-sec.
LoAL Littletuse . . .0l3-sece.
1, AL Littlefnse O03-see.
1732 AL Littlefuse ... .00l-sec.
17100 AL Littlefuse

(L'oo fast to be recorded.)

Thus, the thermogalvanometer and the '99
filmnent would he saved by a lg-ampere
Littlefuse, and the 1. ma. meter by the 1/82-
ampere unit.

These tuse products are manufactured by
Littlefuse Laboratories,

Fig. D

“Gryp-Connectors’” and meter “Littlefuses.”

Fig. 1
The shortewcave adapler described on poge 398.

RECENT NEON LAMPS

LA'I'E madel neon Lunps will readilv pass

the tests for spotted glow surfaee, flin-
ing or glowing outside the edges or hehind
the plate, glowing over ouly part of the
plate, high extinguishing or “bucking™ volt-
age, short life, bulb surtace blackening, and
low limit of safe brillianee.  Perhaps the
most generally applicable test is to connect
the tube to a potential source of 190 volts,
D.C. The resulting glow should be & bright
orange light, in an unbroken laver on the
front of the plate and without flaniing c¢lse-
where.

The new tubes are illustrated in Fig E.
Iligh space charge is aveided by the use
of an alloy cathode with a processing on
the surface, and proper annealing. Spot-

www.americanradiohistorv.com

Fig. E
New types of
neon tubes.

TR Ty g G

free illumination is obtained by generous
spacing bhetween the electrodes and by
proper gas pressure. The tube draws 23
to 30 ma. at 200 volts; its impedance is
15,000 ohms.  One tube has a cathode 11,
in. sq.: the other, 1 in. sq.

These new tubes are products of the Arco
Tube Laboratories,

LOW.PRICED SERVICE OSCILLATOR
NEW design in service oscillators is
the Pattern “563" instrument illustrated

in Fig. F. This oseillator is shielded, and

cones equipped with tube. It employs a

type 30 tube in a self-inodulated eireuit.

hnproved battery life is obtained through

the use of a 41, volt “A”™ hattery and a

rheostat,

The output of the Pattern 563 oscillator
is continuously variable over three frequency
ranges: 550 to 1,500 ke.; 125 to 185 ke.s 175
to 450 ke, This extremely wide frequency
coverage is in line with the requirements
of present-day T.RR.F. and snperheterodyne
circuits. A feature of the instrument is the
trimmer adjustment which allows any mueh
used 1.1 value to be *“spotted™ at a con-
verient point on the scale.

The Pattern 563 radio serviee oscillator
is manutactured by the Jewell Electrical
Instrument Co.

Fig. F
“563"

The Jewell Pattern Serviee Oscillator.
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THE AAA-1 DIAGNOMETER

RADIO-CRAFT

(Continued from page 393)

tage, screen-grid current, cathode voltage,
control grid voltage, plate current, cantrol
grid current, cte.

In this instrument, all test circuits and
meter ranges are available for external use,
through bakelite covered pin jacks.  Cur-
rent ranges of 2.5, 10, 25, 100 amd 250 ma.
and 2.5 amperes are available for external
use for either A.C. or D.C., using a copper-
oxide rectifier type meter and an associated
scale selector switch,  This meter, often re-
ferred to as a nnmltimeter, is another very
important feature of the new Diagnometer.
Due to the fact that it can bhe employed
to read AC. and D.C. potentials, its use
results in an enormous simplification of a
great many tests.  Of course, the vahe of
this unique meter is further enhanced by
the design of the special selector switeh.

An external ACoand DO voltage range
of 2500 volts is provided in addition to the
AC. and D.C. ranges of 2.3, 10, 25, 100,
250, and 1000 volts, The 2300-ohm-per-
volt high resistance D.C. voltmeter ranges
of 0-10 and 0-200 are also available through
external for testing  automo-
tive and airplane radio installations.

connections

Mutual Conductance Method Used in
Tube Tester

No analysis of a radio receiver is eom-
plete without a thorough check-up of the
condition of its tubes,  The tube tester in-
corporated in the ANA-T Diagnmneter cn-
plovs what is known as the grid or nwtual
conductance index test. Tube  engineers
consider this test to be the most accurate
of the several in general use.  An oseilla-
tion test is also included, for matehing tubes
to be used in radio frequency stages. .\ gas
test is provided for all anmplifier types of
tubes, indicating the gas content of the tube
under test.  In connection with the testing
of cathode heater tyvoes of tubes, an in-
genious cathode-heater leakage test is avail-
able, which shows whether or not the cath-
ode is shorted to the heater and, in addition,
also indicates leakages which coutd not pos-
sihly be shown by the usual “short™ tester.

In addition to the two sockets provided
for analyzing purposes, the instrument is
equipped with five tube-festing sockets and
also with the necessary switehes for commeet-
ing the proper potentials to these sockets
for tuhe tests. Potentials ranging from 100
to 240 volts, A.C, may he employed for the
tube testing, A selector switeh provides
the means of selecting the correet potential,
Since the tube checker is adjnsted to the
correct line potential, it is unnecessary to
make use of complicated tube testing tables,
Instead, a few simple test readings are suf-
ficient for the various types of tubes and
these are compared  with valnes provided
with the Dingnometer. A “filament-heater™
selector switeh is provided for all tubes hiv-
ing fikunent ratings from 114 to 714 volts.
A great convenienee from the standpoint
of the Service Man is the fact that all the
potentials employed in the tube testev are
also available for external use. A pilot
light is provided which indicates when the
tube testing cireuits are in operation.

Modulated and Attenuated Oscillator
Provided

Nowadays, a set analyzer withont an ue-
curate oscillator is of little use to the Serv-
jee Man, 1le is often called upon to “peak™
and “flat-top” the intermediate stages of
superheterodynes,  to synchronize, halance
and nentralize hmed R.P. stages and to per-
form many other tests which are impossible
withont a good oscillator.  The Diagnometer
cploys a completely  shielded, modulated
and attenuated oscillator which operates di-
rectly from the M.C. line.  This oscillator
is individually catibrated for all frequencies
fronr 90 to 1300 ke and, if higher frequen-
cies are necded, they may also be obtained.
The output of the oscillator can be con-
trolled from maxinum to an absolute mini-
.

The Diagnometer resistance ranges are
printed on the top seale of the multimeter.
The ohmmeter will measure resistances of
0-3000-phms - ranges  and  a megohimmeter
mewsnring resistanees up to 300,000 ohis,
with a battery of only 415 volts (the latter
is five times the range coverage previously
offered in resistanee test units actuated with
this size battery). DBy means of an external
45-volt battery, it ix possible to extend the
indicating range to 5 megohms,  Continuity
testing up to 23 megohrns is possible through
the nse of a 230-volt D.C. connection.

A zero-ohm corrector s provided for ad-
Justing  the multinieter  sensitivity  to the
hattery o other power supply variations.
Incorporated in the Dingnometer is an out-
put cirenit at 250 volts D.Co for the 25
megolun range: the same supply (in aceord-
ance with RALA. standards) is used in
testing condensers for leakage,

The new Diagnometer s provided with
mieans  for making  capacity  measurenents
ranging from 002 to 10 mf. 1t can alse
be used to test paper condensers, applying
2300 volts D.C. to then This test will in-
dicate lakage up te about 4 megohms.

The IdHagnometer is shown in the
aceompanying itlustrations,  Figo A\ s
external view with cover open. The case
is of snbstantial hardwoosd and the cover
is of the slip-hinge tyvpe, with adegnate room
for the analyvzer cable, test probes, small
tools and other necessary aceessaries.  The
over-all size of this instrument is 635 in. x
111, in. x 183 in. and its weight s Tess
than 2t pomnds. Fig. B gives an exeellent
idea of the appearance of the inside of the
Dingnometer.  The instrument is snpplied
complete with all necessary accessories such
s analyvzer plug, cable, power supply plug
and eable, ontput adapters and test leads.

There is one point which should be ¢m-
phasized in connection with the use of the
Diagnoweter, and that is the fact that the
instrutment is very casy to use,

With each instrument is included a 100
page instruction book: in addition, there is
available a special 85 page data book, Thus,
there is no single point abount this instru-
ment which, though incorporating the most
advanced engineering in service instrument

two
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SHORT WAVES

HOW TO BUILD AND OPERATE
SHORT.-WAVE RECEIVERS

This book has been edited and prepared by
the editors of SHORT-WAVE CRAFT, and
contains a wealth of material on the build.
ing and operation, not only of typical
SHORT-WAVE RECEIVERS. but SHORT.
WAVE CONVERTERS as well.

Dozens of short wave sets will be found
in this book, which contains hundreds of
illustrations; actual photograph of sets built,
hook-ups and diagrams galore.

Send 50¢ in check, money order or
stamps for your copy.
SHORT WAVE CRAFT
98 Park Place New York City
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. MERCURY VAPOR RECTIFIERS

potential of the gas. We have therefore,
in this device, a means for getting higher
output of both current and voltage, and
making this gain in etliciency available in
external eireuits.

There are certain fundamental considera-
| tions which must be observed to correctly
t adapt a mercury-vapor tube to power pack
| design; considerations which difter consid-
erably from those which we associate with
type 80 tube engineering.
| Tor instance, the output of a tvpe 80

rectifier may feed directly into an indue-

tance, as shown in Fig. 1, or it maey be

fed inte a capacity Cl1, as indicated by the
[ dotted lines; the mercury-vapor tube, how-
ever, demands a capacity input,—that is, the
latter dotted connection. This cireunit, which
results in high current- oulput, rather than
high voltage, is the preferred method of
operating the tube; although, of course, the
inverse peak potential reaches a high value,
or approximately three times that of the
average or D.C. potential.

Replacing the 80

Let us take an average case, and note just
what happens when the mercury-vapor type
PR-588 tube is substituted for the high-
vacuum type 80, in a power pack.

We shall continue to use Fig. 1, for vef-
erence, and take for the example a potential
at the load resistor or standard (15,000-0lun)
voltage divider R1, a potential of 270 volts;
and a total current drain, read at X2, of
100 ma. (for convenience, this eurrent fignre
is taken to represent the total drawn by
the receiving tubes and the voltage divider
when the receiver is in operation); the ree-
tifier, V1, is an ’80. Substituting for this
tube one of the 588's, the voHage across R1
jumps to about 300, and the current will
increase about 2 ma. This should not cause
the voltage divider to burn out unless it
was heing operated much too close to the
safety factor; since this current increase
would he divided between the requirements
of the tubes and the bleed or current con-
sumption of R1. What might happen, how-
ever, in some poorly designed scts is circnit
oscillation, due to the increase in the po-
tentials applied to the various circuits of
the receiver.

To remedy this situation, a series resistor
could be inserted in the rectitied power-
supply cirenit at X1; in the instance cited,
a 300-ohm resistor would bring the potential
across R1 back to the original figure of
270 volts.

Have we gained any advantage by making
this change? To this natural question, an
attirnative answer may he given, since the
mercury-vapor rectifier tends to maintain
a constant current in its output circuit.
This action may be likened to the result
obtained when “regulator tubes” are ‘used.
As these must not he operated at potentiuls
exceeding 90 volts, three of them would be
required, as shown in dotted lines, \'2; liow-
ever, by the use of the tvpe 588 tube, in-
herent in which is this regulating action, we
are able to obtain, at 270 volts, a regulat-
ing action otherwise obtainable only through
the use of three type 874 regulator tubes
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(neglecting their current considerations).
Thus, we have a simple wmethod of reducing
a receiver’s tendency to oscillate at sub-
audio frequencies,—"motor boating.”

Adaptation of the Rectifier

For the reference of the technician, addi-
tional data are given on the adaptation of
the niercurv-vapor rectifier.

For instance, as a substitute for the type
’81 or half- ua\c rectifier, the circuit shown
at A, Fig. 2, must be followed. IHere we
find a new “trick” in cireuit arrangement,
the use of resistor R3; as one of two plates
of a type 588 tube, when conneeted in paral-
lel with the other, draws more current due
to the fact that the filament is at a potential
214 volts higher with respect to one plate
than to the other. Consequently, by using
Ohn’s Law, we find, if the load current is
250 ma. (125 ma. per plate), then

2.5

RI = or 20 ohms.

125

It must be remembered that while this
resistance serves to maintain at the same
value the difference of potential between the
filaments and their respective plates, the
filament must be correctly poled with respect
io the Nlament transformer, in order for
the plate to function equally.

Note this fact particularly, in regard to
the use of two tvpe 588 tubes in a half-wave
connection.  The current rating is prac-
tically double that of a single tube, hut the
voltage rating is the same; and resistors R3
should be 2.5 volts divided by one-fourth
the total load current. This circuit is ree-
ommended for use in hig radio receivers or
public address amplifiers,

A power pack designed for two *81's may
he 1e\urcd to use a single 588, as shown at
C, Fig. 2. The power output will be the
sane, \vith the improved regnlation ebtain-
able from the latter as an added advantage.
Resistors R4, 1.25 oluns each, are required
to drop the filament potential from 7.5 volts
{secondary potential) to 5 volts (tube-ter-
minal potential).

Additional data concerning the character-
istics and use of mercury-vapor tubes are
contained in PPerrviman Engmecrmg Bulletin
No. 100, which is available gratis either
from the Perryman Electric Co., Ine, or
ihrough Rabio-Cnarr.

SERVICING AMPLIFIERS

(Continned from page 103)

These directions cover all the normal
faults experienced with Loftin-White am-
plificrs, and, with their aid, it should be
a comparatively simple matter to restore
this type of amplifier to operating condition.
In order to enable the Scrvice Muan to
cheek against normal conditions in these
amplificrs, correct voltages for the circuit
of Fig, 1 are given below.

Normal Voltages: 0-1, 10 volts; 2-1, 8
volts; 0-2, 2 volts; 3-1, 16 volts: 1-1, 36
volts; 5-1, 135 volts; 7-5, 250 volts; 5-8,
25 volts*; 8-1, 30 volts*; (“\hsluulmg due
to current drawn by meter).
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SELECTIVITY

(Continned frim e Ht)

cumnets separated hy 10 keo frow one an-
other. This does not mean that there is a
definite space in which the response char-
acteristic of a veeciver way overlap with-
out  running inte interference, forg as it
was shown that o station at 1000 ke, modn-
lated at 5000 eveles has side-bands between
095 and 1005 ke, oo station on 990 kel has
sitle bands extending from 983 to 985 ke,
and o station at 1010 ke, has them between
1005 and 10153 keo The speetrmn is thos
oceupied continously, as showa in Fig
If, however, we could design a cirenit of @
type having a response  characteristic of
ideal  character—rectangular  in form—we
might have an extremely poor nmierie se-
lectivity,

In Fig. 2, the response of a
selector™ is shown in comparison with the
ideal.  Note that the wide response at the
peaks has no effect upon the adjacent chan-
nel selectivity whatever—it is the pettivoats
of the response enrve where it slopes outside
the ddenl demarkation that will affect the
adjacent channel selectivity of the receiver.
A nudtiple arrangenient of  coupled  cir-
cuits or “band-seleetors” will aid in obviat-
ing this difficulty, since the numerie selee-
tivity still enters into the arrangement. “The
probletn may also be solved by the nse of
coupled cirenits in the intermediate  sys-
tem of the “super™ which operate at the
175 ke

I3y means of careful design and by the
itse of a4 number of coupled circnits we have
won out over the two related problems of
wamerienl and edjecent clanuel selectivity,
But we have not finished—for the super-
heterodyne has a little trick of its own
awaiting us.

“hand-

Image Frequency Selectivity

It Is eusy to understand that if a local
oscillation of 1175 ke, will interact with a
signal of 1000 ke, to produce a 175 ke, re-
sultant, that the same local oseillation inter-
weting with o signal of 1350 ke will also
produce a signal of 175 keo Under such
circumstances, the intermediate  frequeney
amplifier will find itself with two signals of
175 ke, and will amplify both without dis-
crimination. What*  You say that the re
ceiver is tuncd only to the 1000 ke, signal?
That is quite so—but if the 13530 ke signal
were from a powerful Tocal, a certain amount
might leak through the preliminary tuned
circuits to the first detector and if the 1Toon
keo signal were wenk and distant, the 1350
keo signal might well appear at the fiest
detector equal in intensity to the desived
signal. The only answer is the inclisjon of
a high degree of numerie selectivity prior
to the first detector. His for the sake of
this needed selectivity more than for necd

of the additional  gain, that the modern
superheterodyne  receiver has o stage of

radio frequency amplification ahead of e
first detector.

Cross Talk and Beat Interference
DBecause of certain effects, even this first
R.F. tube requives  considevation of - the
amount of seleetivity inchided in the cireuits
hetween il and the antenna, We haove fonnd

that there are three distinet kinds of sclec-
tivity insetar as the modern receiver is
concerned; but there are two more factors
to diseuss before we can close the
entirely,

An overloaded tithe, or a tube operated
with a large negative bias, has o remarkable
wimiber of frequeney components inits ont-
put. Maodern receiver designers nmst bear
this in mind in working out their problems.
The output of the second detector has large
components of the second and third har-
monies  of  the  intermediate  frequeney.
IHgher order harmonies—the fourth, fifth,
cte—are of low intensity and need not be
considered. The intermediate frequeney of
175 ke, was chosen, among other reasons, for
the fact that none of its hannonies of lower
order than the fourth, are of broadeast fre-
queney, and consequently feed-hack of har-
maonics from the detector output to the an-
tenna cannot affeet the receiver.

If a strong off-frequencey local station in-
troduees a high voltage across the grid of
the first R tube which is sufficient to
operate it on o portion of its charaeteristic
favorable to the production of harmonies,
cte, modulation of the desired signal by
the harmonies of the imdesired loeal signal
will take place, with the result that the
finaul imdesired  modulation will be super-
imposed upon the desired one. Where this
ocears in the plate cirenit of the first tube,
no aaount of selectivity in subsequent cir-
cuits ean remove it. This means that it is
necessary to have a certain proportion of
vur seleetivity included in the cirenits be-
tween the antenng and the grid of the first
R.F. stuge.

Again we must consider the  fact  that
two strong local signals can beat together
in the tube cireunits to produce additionat
components in the same manner that the
superheterady ne produces a0 175 ke signal,
Thus a signal at 330 keo and another at 710
will have components of 160 and 1260 ke—
the latter frequency lving within the hroad-
cast band,  Charaeteristie of such o signal
is the faet that it coeries the doulde modu-
lationn of the two stations superposed one
npon the other. Such an admixture oceurs
in the tube cirenits and not in the antenna,

Issne
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conseqiently the effect may be avoided, as |

shown hefore in the ciase of eross-talk he-
tween g desired and an undesired  signal,
by the inclusion of a high order of selee-
tivity  Dbetween the antenna and the  grid
of the first tube,

Selectivity has been shown to be definable
under three diferent premises, as, mnnerie,
adjacent channel, and fmage frequeney se-
leetivitv: and the Tatter definition applying
to superheterodyue receivers only. The two
effects of eross-tatk and beat interference
have also heen shown to demand the inehn-
sion of a definite kind of selectivity in the
cirenits,  Seteetivity has then hecone some-
thing quite different from what it was orig-
inally supposed to be, and the attept to
achieve the ideal characteristic in the re-
sponse of receiver systems can be said to
Lave led tooa sitnation where seleetivity (aul-
dneent channel) and qguality run hand in
hanel.
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PORTABLE SOUND RECORDERS

tactor in overcoming niicrophone fright with
the result that hetter records are made. The
potential possibilities in this field are gunite
apparent when it is observed that every
single family is a good live prospeet, not
for just one eall but for vepeated calls.

At parties, portable recording has proved
itself to be a great source of entertainment
and, at the sae time, a big moneyv-nuker
for {he person making the recordings.  In
the past it has been the custom tor the

(Continwed from page 41+)

host or hostess 1o buy souvenirs Lo give
their gaests as mementos ot the occasion,

Imt now portable recording steps in to give
the guests the thill of hearing their voiees
as others hear them and at the sume time
pives them o living record of the oecasion.
Appropriate labels for the records ean be
made for the party souvenirs, which will
give them a sort of exclusiveness so that the
host will feel that he s giving fo his guests
something personal rather than just a dise.

At banguets, speeches can be recorded
for the speakers themselves or for the guests,
while at ehureh fairs and bazaars, record-
ing booths can casily be set up and business
solicited in mueh the sume manner as at
studios. Students of musie, who in the past
have been reluctant to go te the studio for
recording on acconnt of the inconvenience
of carrying theiv instrnnents, are exectlent
prospects, becanse the studio can now be
casily bronght right inte their own homes

c” av. g
[lM—I — PT. foq
RS MONITOR
} SPEAKER.
OR PHONES
GREEN GREEN Tl —o)_, RECORDER V5
cH 2 CH.1
f BLACK (o] c8
i " o L RI0 o s —
\RED RED -
\
~ TWO-BUTTON “liov.
MICROPHONE ; AC. JJ

Schematic civenit of the equipment svithin the amplifier case of the Portable Sownd Recovder.
he position of the ping of the 3-couductor gord. The filicring showu is very imporrant.

obtuined b FALN

Fig. 1

flirroph)uc currcnt readings for cither biutton are

"Thinking of Making |
EXTRA Money in spare time?

Servicing Electric Refrigerators Brings Many Easy Dollars

S=.00 The
Copy

The First
Complete Refrigeration
Service Manual Pubiished

HE idea of electricians, radio service men amd other mechanically inclined men.
elf-evident and the thought has occurred to perhaps untold thousmuls ever since eleciric
Yer nothing was doue, hecause
Compared with servicing a radio set or wiring a home for electricity.

lIlllS 1
refrigeration started.
refrigeration.

servicing rtfngeranon

the average man_knows little or nething about
the servicing of

a refrigeralor is absurdly simple, once vou get the hang of it.

The OrFriciAL REFRIGERATION SERVICE MANUAL
has been edited by .. K. Wright. who is an expert
and a leading refrigeration authority. lle is a
memler of the American Society of Mechanical
Engineers, American Society of Refrigeration
Engineers, The National Association of Practical
Lngineers, ete.

tu this Refrigeration Manual every page is pro-
fusely illustrated; every refrigerator part is care-
fully explained: diagrams are furnished of every
kntwn machine; special care is given to the servic-
ng end. The tools needed are illustrated and ex-
plained; the=e are trouhle shooting charts, and
uther service data.

Remember there is hig money in the refrigera-
tion servicing husziness. There are thousands of
Iirms selling refrigerators every day and they need
to he cared for often. L\cnm:lllv there will be
more refrigeratars than radios. Why uot increase
vour earnings with a full or spare timc lmsiness
by servicing refrigerators.

OVER 1,000 DIAGRAMS
352 Pages

Flexible Looseleaf Binder
Complete Service Data

Here are sonie of the important chapters:
Iniroduction to the Kefriceratlon Serviving itusiness
1istory of IRefrigerstion
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Motors
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Manufacturers of Cabinets
Refrigerants and Awomatie FEawipment

and Many ether tinportant Chaplers.
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for thousands more to learn how to make more
money in a short time through openings in this
new feld.

Mail Coupon Today!
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with no inconvenicence to them. It is readily
seen that visits of this nature can hecome
o regntar part of the student’™s courses,
Chie of the most unigue applications of
the portable serviee is the vecording of wed-

ding ceremonies. By the use of a donble
turntable, the complete ceremony can be
cisity recorded and the writer has been

informed hy one firn that is deing this sort
of work. that not one single bridal conple
approached has refused to have their eere-
tmony recorded.

The above applications are
of the money-making off-shoots of record-
ing.,  There is no doubt that an enterpris-
ing and energetic technician can find many
more uses for portable recording that will
also prove profitable.

just o few
i

Compactness

Any portable recording apparatus should
he made so compact that it is not bulky in
carryimg, It should he so light that who-
ever is to carry it can do s withont unduoe
cfort. 1t should he suficiently rugged to
withstand the many jars of transportation
withont any mechanical or clectrical damn-
age being done. Finally, the anits should
he so arranged that they ean e connected
together with certainty in a mininom of
time. ‘The equipment shontd be capable of
picking  np, amplifying, and recording a

fairly wide band of frequencies (the fre-
queney  response  curve  of  the  amplifier
should be substantially flat, hecause of the

neeessity of making voice vecognition pos-
sible).

The three-stage amplitier  illusteated in
Figs,. A and B eonsists of three separate
units, cich built upon o separate panel with
all the panels heing the same in size, These
units are supported one over the other by
four threaded steel rods which pass through
holes at the corners of the panels,

This comstruetion has several hnportant
advantages.  Any unit which hecomes de-
feetive or out of date miay he easily re-
placed.  There is o minimum of uneccupicd
spiace becianse the parts of one panel may
he arranged to fit down into the mmoceupicd
space of the others.  As examples of this,
note the by-pass condensers on the hottom
of the wmiddle wnit and the switch on the
upper units Fig, B The inetal framework

RADIO-CRAFT

is nsed for the conunnon gronnd connection
in the system.

The lower unit is the power sapply; the
middle unit, the three-stage anplifier: and
the top unit, the switehing panel which holds
the nrierophone inpnt transformer and enr-
rent-indicating meter. Two 2i-type tubes
are nsed in the tirst two stages, and two "15-
type tubes are nsed in the push-pntl power
stage,

The chokes in the power supply were
carefully chosen for weight, size, and resist-
ance.  The latter figure st not exeecd
300 ohins per choke to permit o satistactory
voltage supply.  An cleetrolvtiec condenser
was useel for filtration because it eombines
small size and weight with high capacity.

Four wires conneet the power supply to
the 'Implilivr The two onter leads supply
27 and "5 filaments. The two inner wires
between the lower units are the plus and
minus of the “B* supply.  The winus con-
nection is used in addition to the frame-
work for the suke of certainty.

As shown in the diagram of the amplifier,
Fig. 1, the grid and plate cirenits of the
tubes are isolated from each other cleetri-
cally: by o condenser and resistance filter
network.,  This results in the greatest pos-
sible ouplification without  eircnit  oscilla-
tion.  All of the iwmportant wiring in the
three units is made with shielded wire, with
all of the shichds grounded.  This precan-
tion is absolutely neeessary in the switching
pancl.

Note the angle at which the microphone
transformer is tilted in the npper panel, Fig,
B, This is for reducing the AC, himn
picked np from the power transforiner and
chokes,  This wicrophone transformer is as
far from the power transformer as it was
possible to locate it With the transforiner
as shown, the hn picked up is sufficiently
small not to be noticeahle.

The switching arrangement is such that
in one position the varions units are con-
nected for recording, and in the opposite
position they are then connected for playing
hack the record through o speaker.  In
cither the playback or the neotral position,
the battery circuit supplying the microphone
is open, The millianmmeter is  connected
permanently in one of the microphone legs.

(Continued an puge +32)

— TBLUE I
5 ’
RECORDER
PLUGS Y
\ s .
i —C 3 »> RIS B
BLUE S
i t w
) ANTI=- CAPACITY
/ SWITCH
3 T~ CUTTING HEAD aep < 8 T oc T -J NFELCET’S{ CORD CON-
ER <*—» REC THIS REC
- TURNTABLE :
TT L OWIEHE T A SwiTch / WITH MAIN A.C.
AT =t . e ge
MOTOR L{ o~ WITHREC (A C)ON
AMP. CASE
A.C RECEPTACLES MOUNTED ON SIDE QOF TURNTABLE CASE
m . 1
Fig. 2
Connections within the turntable case of the Porfable Sewnd Rycorder. Tube 176, in confrnction
with meter M20 dc @ valveme ferel Tndivator,
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€R-O-SLEEY

New Pentode Output, Variable Mu

SUPERHETERODYNE

6

Complete
with Tubes

The Crosley
LITLFELLA

Ree  fhe NEW  CROSLEY  LITLFELLA ~—a  f-tube
table model SUPERHETERODYNE radio revefver, lucorpo-
rating big set features yet Ieused In an exquislie cablnet of
cholice walnut veneers, IT inches high. Pentode output, varl-
able Mo qube, full floalng moving coil dynamie speaker,
cotInuons  (slepless1 statle and tone control, comhined vol-
utie control and on-eoff switeh, ilmminated dlal wlih vernler
drive  sneh fealures as these ke The (‘rosdey LITLFELLA
the greatest of ull radio values.  Only $36.36 complete,

Alw The LITLBOYV, a 237 whoy Cimplete
middel  with rame Dpd classis $48 5 with
selllng fur only tubes

- —— e T e — — ——— — — ——— O

Push-Pull Pentode Outpur
SUPERHETERODYNE
The Crostey

PLAYBOY
8 TUBES

49

with 8 Tubes
Complete

Al exqulstely designed all wood eowpact table model, 17
inches Meh, hoysIng the new Censley R-lube pushspull 1%en-
tinde output. sariable Mu, Smerheleradsne chassls wlth lavest
type Urocley full loating mosing eoll dynanyle speakei. Two
five-element Pentidde oulpul ubes eonnected in pushi-pull;
o sariable Mo tubes; comtlipous (tepless) varluble statle
aml trne control: itluminuted haleling shadow dial with
verpler drive; comblned solume control and on-off switch:
full Hoating wosing coll dyhanic rpeaker.  I'rleed amazingly
Tow. Ao console madels. ‘The CHEERIO at The
MERRY MAKER ac £25.00, the ANNOUNCER a1 $a5. i,
the PLAYTIME (Eleetrle Clock Modelr at $05.00, incorpo-
eallog the satne type SUPERNETERODYNE |IH~-.14_ (ult-
plete whh tubes.  Neser before sneh rodio valne.!

Push-Pull Pentode Output

SUPERHETERODYNE
with METER TUNING axp
Automatic Volume Control

TENSTRIKE

g

Complete
with 10 Tubes

ful table model rullo res
gshi-pull Pentode l|||||n||,
'k chas+-ls with METE
ley full floating wmoving
seneer front panel
It.sers of walnut
U deep,
Camnplete
with
10 Tubwes

An unusnally atlractive and pow
ceiver lnearperating the [4-tube
mri.ﬂ»l- \Iu

RUPERUETEROD
orlun. Slze i
Rlhmp walnn
with I»url J-nn e Tap, »ldes il
tinlst Hhnenslans b2t hilgh, 167 wide,

Also o omagnifient Ax- Iizgml von-
ole model witl ne 1 I3l $
¢ model w |“me ype chassig 99.50
(I estern Priccs Stightly IHigher)
CR()SI EY R ADIO CI)RI’()R ATION

Tue
Power, Crostey, Jk.. President
Home of *the Nation's Slahon—WLw Cincinnati

YOU'RE THNFRE WITH A CROSLEY
. |

RA-D-1-O-
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Learn Chemistry

Dr. Sloane Will Teach
" You in Your OwnHome

Chemistry  offers
these who are am-
bitious and willing
to apply them-
selves conscien-
tiously, the great-
est  opportunitics
of auy vocation
today. Industrial
firms of all kinds
pay tempting sal-

T. 0'Cener Sloane aries to get the
A.B., A.M., Ph.D.. right men. Oppor-
LL.D.

tunities abound on
cvery hand,

the Time
to Study Chemistry

Never hefore has the world seen such
splendid opportunities for chemists as exist
tolday. In  factories, mills, laboratories,
radio and clectrical sheps, industrial plants
of all kinds, chemistry plays a vital part
in the continuation aml expansion of the
business. No profession offers such oppor-
tunities and the next ten years are goimng
to show the greatest development in this
science that this country has even seen.

You Can Learn at Home
Our home study course, written Ly
Sloane himself, is pracuieal, logical
remarkably simple. It is illustrated Dby
many experiments that are performed right
from the start that anyone, no matter how
little education he may have. can thoroughly
understand every lesson. Dr. Sloane will,
in  addition. give you any individual help
vou may need in your sludies,

Easy Monthly Payments

not have to have even the whole
price of the course to start. You can
pay in  small menthly amounts, earning
the cost as vou go along. The tuiion 1s
very low, and includes your laboratory out-
fit—there are no extras to buy with our
course.

Experimental Equipment
Given to Every Student

We give to every student withont adidi-
tional charge his chemical equipment. in-
cluding fifty pieces of laboratory. apparatus
and supplies and forty-two different chem-
icals and re-agents.

Tuition Price Reduced
Tesides furnishing the student with his
Experimental Fquipment, we have heen
able, through the hig increase in our student
hody. to reduce the cost of the course. Write
today for full information and free book.
“Opportunities for Chemists.”

Mail the Coupon NOW!

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION
19 Park Place New York, N. Y.

Now Is

Dr.
and

You do

CHEMICAL INSTITUTE OF NEW YORK.
Home Extension Division
19 Park Place, New York, N_ Y.

tease send e at nnee. without any obllgatfon on
my part. your free ook “"Opportunliles for Chemists.™
ahd full particulars about the Experimental Maulpment
glven (o every sfudent. Also please tell me about your
plan of payment,

CITY
RC-132
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THE TELEPIANO

(Continued from pane 402)

cach kev cirenit of the reeeiving puno 18
provided  with o signal  sustaining  device
which maintains the current in the key-
actuating solenoid during one revolution of
the connnutator brush. the process being
repeated as long as the broadeast artist
holds any kev or hevs down; for long or
for staccato notes.

The brondeast artist can modulate
desired note at will by an additional mecha-
nisi. the details of which are not shown
in the dingrio for the sake of simplicity.
Thuns, for the first time in the mechanical
piane field the nwusic with slow creseendo,
ete, cflects is rendered exactly as playved
This type of wodulation requires an addi-
tional set of contacts, shown in Fig, 1, and
also in Fig. B adjacent to the arm of the
inventor, Mr. Watson,

The new invention will be marketed in
several forms or odels.  An attachment
will be sold to present owners of pianos,
the kevs of which are seldom dusted nt pres-
ent and less often plaved.  Then there will
he the complete Radio Telepiano delivered
intact.  Probably the most popular forn
will be a compact, kevless instnunent in a

illl.\'

{BRUSH IS DRIVEN Y _'1
BY SYNCHRONOUS

SENDING TELEPIANQ
KEY OF WDDLE C*

A
(XEY NOW DEPRESSED

KNEE LEVER (MODULATION CONTROL )}
—

¢ SOFT PEDAL

e —

. ELOUD PEDAL
— -- s
Fig. 1

Cirewit arrangement of the “Telepiano.”

eabinet somewhat Yike the better-class radio
set of today, and such an instroment would
be highly  desirable for thase nmsic-lovers
who st conserve space, notwithstanding.

PORTABLE SOUND RECORDERS

(Continved from paye Li1)

To rend the enrrent in the other leg, it is

only necessary to reverse the microphene
plugs.
The mmplifier is  cushioned  from  ne-

chanical shoek by means of sponge rubber
underneath and on the threaded steel rods.

The carrving case is of black imitation
leather.  The dunensions are 9x 12x 18 in,
and the total weight is abont 3¢ pounds.

Turntable and lLevet Indicator Case

The vohune indicator panel is located in
the turntahle cavrying case so as 1o mini-
mize the mnnber of wires hetween the ampli-
tier and the recorder.

A 250,000-0hin potentiometer, R12, Fip. 2,
is used for varving the input signal to the
tube, thus controlling the swing of the
indicating needle.  This  potentiometer  is
purposely located inside the case so that
onece the setting is made, there is ne chance
of aceidentally changing it. A 50-ohim rheo-
stat, R15. controls the filament voltage on
the level indieator, while the plate voltage
is controlled by a 10,000-0hm potentio-
meter, R13.

In this turntable ease are located two
ordinary  plug  receptacles  conneeted  in
parallel. One of these conneets to the main

lighting eirenit, white the other suplies A.C.
to the amplitier.  The output of the ampli-
fier is connected 1o the cutting-head by
means of a cord amd plugs, the latter being
colared hlue to differentiate them from the
three microphone plugs which are red, green,

amdd hlack.  The color system is used to
facilitate the making of the connections

when speed in setting up is necessary. Phone
receptacles are provided in the amplifier
for monitoring purposes,

The dimensions of this case are 9x 13 x 18
in., and its total weight is about 25 pounds.
It is made of the same material as the
amplifier case and one man can easily earvy

www americanradiohistorv com

both of thege cises.

I'his about concludes  the
this womey-making branch of recording. and
the writer invites any correspondence per-
taining to Instantancous Recording. Write
only on one side of the paper and enelose a
self-nddressed stamped envelope.

discnssion  of

List of Parts

{Axviirieg)
One Jdewell, 0-30 a, mallinnmneter, M1;
One Thordarson  microphone  transforiner,

T
One Sanginno Ist stage A transformer,
T2

One Sangamo push-pnll input transformer,
13;

One Sangamoe poshi-pull ontput transformer,
Tt

Two Electrad 20000-0him resistors, R2, RA:

Two Fleetrad 1ooo-ohm resistors, 13, Ro;
One Electrad 30.000-0lhun resistory, R4

One Flectrad H50000-0hn resislor, RY;
One Fleetrad, Yg-meg. potentiometer, R8;
One Eleetrad 10,000-0lun potentiometer, R
One voltage divider, R10;

One Acrovox 2-section condenser nnit, 2 mt,

and 200 v, (per section), Cl, C3:

One Acrovox 2-seetion condenser anity 2 wf.
and 0 v (per section), C2, C4;

One Aerovox filter condenser block, 2, 4, 8
it respectively, C7, C8, '8,

Two Thordarson filter chokes, CHI, CH2:

One Thordarson power transformer, PTI1;
(Furntable Case)
One Flectrad 1/ -meg. potentiometer, R12;
Twao Fleetrad 50-ohm resistors, R14, R1I5¢
One Akrn=-Olane 10,000-0hin resistor, R16;
One  Eleetrad  10,000-0hm potentiometer,
R13;

One turntable and feced-serew, “I'T'L
Qne Jewell, 0-5 ma. milliannneter, M2;
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A BEGINNER’S
SET ANALYZER

(Countinued from page 410)

sistor, and adjust so that type "80 tube reads
not quite full scale before button is pressed.
Using a I15-ma. scale (as we did) the re-
sistor was adjusted to make a good type
80 tube read about 13 mna.

Four sets of leads are raguired as fol-
lows: An A.C. 2-wire cable terminating in
plugs at either end; a set of test leads, com-
prising iwo wires terminating in plugs; a
screen-grid test lead terminating in a screen-
grid clip at one end and a panel plug at
the other; and a standard 5-wire analvzer
cable.

List of Material

One A.C. outlet socket;

Three 5-hole tube sockets;

Four 4-hole tube sockets;

One meter (used 0-5 ma.; recommend 0-1
it}

One phone jack;

Seven pin jacks;

Two push buttons;

four D.P.S.T. push button switches;

Fwo D.P.DT. jack switches (Sw. No, 1 and
No. 2);:
One power transformer made out of old

Freshman transformer;
One rheostat 200—250 oluns 1815
One 400-ohm resistor It8;
Two 10,000-olun resistors R1 and R2;
One 10,000-0lun resistor I3,
One ¢0,000-0hm resistor R4;
One 2250-ohin resistor K5,

PHOTOELECTRIC SORTING

ATEST on the list of accomplishments
of the light-sensitive cell is its use in
i achine for sorting file cards.

Accounting  departinents  will find  this
“one-eyed yobot™ an effective assistant. The
ntachine, designed by Douglass A, Young
of the Westinghouse Electric and Mfg Co,
was developed in response to a demand for
a machine which would sort and file bill
stubs at the rate of several thousand per
day.

Previous methods of sorting included the
use of punch murks in locations coded for
the particular routing to be obtained. The
limitation of this wmethod is the mumber
of combinations possible,—only o few hun-
dred. The new photeelectric method makes
available, acecording to Mr. Young, over
100,000,000 combinittions,—on a card meas-
uring only 11, x 31, in. long (still leaving
sufficient room for the name and address
of the customer) !

In a few words, the photoelectrie method
of card sorting may be described as a svs-
tem of selection through the operation of
a number of relays actnated by the light
reflected into a single photoeleetric coll from
a card carrving along one side of a surface
a number of short, black lines. 'These are
arranged as to frequency and relative spac-
ing in accordance with the predetermined
coding for a given routing of the file card.

This opens a new field of installation and
maintenance by the man who is familiar
with photoelectric cells and their associated
apparatus.
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if they knew how to go about it. There
tricks in all trades and ralio

service offers tremendous possi-

MORE MONEY
for Radiv S

Many service men could donhble their incomes
are

Service, /et

of nthers in the industry and make a bigger

licome.
Brim Full of
Facts

bilities. Often a hint from an
old-timer will make hundreds
of dollars for you. Ilere is a
book which you can have for
the asking—a book which every
radio service man should read,

it tells vou how to make more Gulld

book will he sent to yon with-
out any obligation of any kil

Radio Service
Men’s

The work nmw heing done
by the Radle Rervlee Men

ol the service.

This book was written by a man
who has probably had more ex-
perience than any one else in
the industry. It tells vou in
simple language the principles
and practices which made him

Guild

not for profit.

money out of radio service. "} e '1""":"?1?;‘:'"“}_’;""::[' the outstanding figure in the
There are seerets which “old business tralning for radlo vadio world that he is today.
timers’” have learned through senviee men.  You can help Thesc are a few of the sub-
vears of experience. You can !l'.’m;":,',.lr:.';“ ._l""m:_““lffl’l:""i: jeets fully covered: Selling the
have the Denefits of these. Yon entirely  withont rost  to blic on radio service- Value
don’t pav a penny—you don't -,""’n“-lm;';:l':::'ll;s“;‘; '1‘:']"‘"1‘(‘;5 of l'(:rst. ality- New spaper ad-
promise to pay any—for this It i3 done for the *'good vertising—Business  literature—

service letters—Flec-

T'yvpes ot
Makiug tubes busi-

tric signs

pendent radio men profit by

with our compliments if wou
will sign and send in the
coupon. It is part of our plan te help inde.

the experience

ness huilder

This Iwok for =crvice men
ouly aud will be sent FRIEE and fully postpaid
upon reccipt of the coupon completely filled in.

RADIO SERVICE MEN'S GUILD

1261 Fullerton Avenue

Chicago, Illinois

You may semd me ir hook “*Makiug Money

Out of Radie Service” absolutely FREE and
1 postpaid.  (I'lvase answer these simple

questions) :

What radio training have youn had?

No. of vears in radio
Do vou give radia all vour time
Ilave you a stove

Mo veu work for seme one else, if so whom?.
Name
ldress

City w3e

State

SHORT-WAVE STUFF!!

SHORT - WAVE WAVE-
METER. Simple to Use,
Mukes stationsg eady to fimd.

15w U500 Meters.
Nhielded.  ali-
Remalns onstant,
Regenerathve Re-
ceivers, Coll and Condenser
]Kdns:e%. Transamiliters, et
Cowplele  Wavemeler, wlih
Colls, Culibration Chare and
Full Instructions List, $I

Nunge
Accurate.
bLration
Checks

Your Special Price, Posts
paid, $8.95 Ham-Band
Meter. Llke above. 14 of
1% aceuraey.  Wihth Call-
bratel Coll for any One
Ham Band, $6.95 Add
$2.00 for each extra Tand deslred BUILD A

SHORT WAVE AND TELEVISION SET Using_a Set of
cur COMPLETE PLANS listed ULelow: One-Tube Set
(Al shows how to use this set ax Adapler. or superhet

Converter), o - $10 Two-Tube Set {Also shows 3-
Tube Hmkn|;~ . 5 . Latest Four-Tuhe Set with
Pentode. . One-Stage R. F. Amplifler, connect
shoawl of Any Shart-Wave Set. 1o Two-Stage R.F.
(TUNED) e as one-siage but 2 tuhes. 5fe

Adapter  Flar A5¢ . 10 Pages Plans for $3 Short-
Wive  Tran:mitrer.  R5¢. All tho Dopel EARY TO
NUILD! TOTAL: $L10 All of Above Plans, $2 in Bills

First Three Abhove, £1 BN

DELFT RADIO
524 Fairbanks Ave. Qakland, Calif.

WwWwWwW.americanradiohistorv.com

RADIO DEALERS
RADIO SERVICEMEN

NEW
Radio Handbook

CONTAINING:

I'echnical Information.
Volume Control Guide.
Transformer and Condenser Guide.
Radio Replacement Parts Caalog.

Sent postpaid anyshere for only
25 Cents

Specials from our Catalog

Atwater Keunt 37 Block with chokes § $2.95
Atwater Kent 27 Traunsforer, ca. .
} sat0

Majestic Super "B” Elunimater Block
Electrolytic 2 anode Condenser, ea.

Hard to Get Parts—We have them.
Seud us your Repair work for estimate.
Grant Radio Laboratories
6319 South Halsted

Street, Chicago, 1
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Hot off the press!

The NEW RADIO and TELEVISION
DATA DIGEST and ANALYSIS

Complete Specifications and Detailed

Facts

About All the New Lines . . .

This condensed Radio and Television Bi-

gest cot
in Rad

1931-1932.

saler,

itains all details as to What's New
io amd Television for the season
Fvery radio dealer, whole-

manuiacturer, mechanic, serviee

man and radio fan will want one or more

copics,

1t contains

complete  speeifications  on

everything in radio, such as prices, sizes,

types (

including midget and automobile

radios ), speakers, tubes, cabinet dimmen-
<ions and the names and addresses o1

radio

set

manuiacturers together with

their trade marks. In fact everything that
is required to keep abreast of the rapid
changes and developments in the industry.

Every
Tt
bhranch

tively ¢
a radio

makes

Radic Man Needs a Copy

little or no difference which
uf the radio industry you are ac-
ngaged in or whether you are just
enthusiast, vou will treasure your

copy of this valuable book. It may be

used as

a buving guide or a selling guide,

—as a service gnide or as a trouble shoot-

ing gui
are  so

de. As a matter of fact its uses
imiversal that you will wonder

how vou ever got along without one when
yvou have once put yours to use.

The Only Book of Tts Kind

We kne

ywe of no other sonrce of informa-

tion that is so concise and valuable to the

progres
elance
clocks,-

sive radio man. It tells at a
who makes radios with electric
swho makes midget receivers and

alt there is to know about them,—what
receivers are featuring, antomatic tunmg.—

what ty

pes of tubes the new models are

using.—what television sets are on the

market,
20 unai

In fact, nothing in radio need
wwered from the moment you get

vour copy of this marvelons hook.

National

Radio Trade Directory. Dept. O

Fourth Ave. and 23rd St., N. Y. Ciy.
llere's my two dollars. Reserve a copy of your

19.31- 1932

amd Ana

Radio and  Television Data Digrest
lysis for me and let me have it as soon

as possible.

Name .

[ Address

City ...
llusiness
Company

I’osition

- 71 7. T

cessesssenssessasesdiennbtsassancone
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MAGIC IN METERS

(Continued from page $07)

internal resistance as compared to a D
instrument ; consequently, care must bhe used
in the selection of the series resistor sinee
its power rating must be taken into consid-
eration.  'The resistor should have a power
rating of af least twice the power consuwned
in order to insure constant aceuracy over
extended periods of time.

The  formula find the value of
the series resistor, as shown in Figo 1, is
used for ALCo as well ax for DUC) meters,

ALC meters may be used to measure po-
tentinl  difference both in AC, and DU,
cirenits. When AC) meters used in
D.C. circuits, polarization of the magnetic
parts of the instrument ray cause erroneous
results: therefore, two veaditngs should be
abtained, one with reversed polarity, and
the average of these two readings used as
the correet valne,

used to

aAre

Power Rating of Multipliers

in RO, milliammeters having a range of
0-1 williampere. the power rating of the
series resistor is low.  Referring to Pig. 8
where it was tound that the vahie of R
was 8,850 oluns or approximately 300,000
ohms, it will be instroetive to  determine
the energy dissipated in this multiplicr: using
the formula

P =12 R, we find
I’ — 000001 x 3000K
P = 0.5-watt.

In this case, a stock resistor pvated at one
wutt wonld prove satisfactory.

The lower sensitivity of alternating enr-
rent meters with their Jower values of in-
ternal resistanee places a greater current
detand on the series resistor. The Jewell
model =78 0-15 volts AC. meter has an
internal resistanee of about 730 oluns and
a sensitivity of 30 ohins-per-volt. “T'o nul-
tiply this seale so as to indicate 150 volts,
the seale reading must be inereased 10 times,
The value of the multiplier is

150
R = 730 — 1
13
Rin — 750 x 9
R = 6,750 ohms,
Sinee the total internal resistance of the

meter is 750 oluns, and the maxinang range
ix 15 volts, then

13
— = 0.02-ampere
TH0

as the enrrent consmued by the meter,

If the multiplying resistance is 6,750 olnns,
and the enrrent  consumed  for tull seale
deflection is 0.02-unpere, then the power
dixsipated

r = I"
I* = .00k 6730 = 27 watts,
This vesistor should have o rating of

abhout 3 watts, espeeially where the nmlti-
plier s used in an enclosed ciuse with poor
ventilation. In where a resistor s
used, whether it be in series or shint with
a weter, eare should be tuken to keep the

Cines
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poawer dissipated through the resistor below
ils rated value.

W \
| e W
o o
" o
g3 8% 3 8F g 82
© PSS [~} gz Xz
9‘5 "% 803 mog Qo
sov. 100v.4 250V I
10V 300V,
LL - E =
7
Fig. 10
A woltmeter of the “1.000-pfimsepereolt” type;
weit Mot is g 01 ma. milliammeter,
Condensers as Multipliers
Cuapacitors s mnltipliers may only be
used in alternating current cirenits. The

circuit of Fig. 11 shows the nmltiplying
capacity " in series with the meter A the
resistance of the meter is indicated at Ry
and the reactanee of the condenser Xe. For
G0-cvele work, the induetive reactance of the
meter may be ignored, the total impedance
of the series circuit becoming

Z =V Rv2+ Xc?
Xe being the reactanee of the condenser in
ohis and is found from the formula

1. (HH) 00
NXe=—
628 x fx

One of the best ways to find the value of
capacity required is to first obtain the mul-
tiplying ratio.  For instance, it is desired
to inerease the range of meter V, Fig. 11,
having a voeltage scale of 13 volts and a
resistanee of 730 olies, to 230 volts; the
multiplving  factor is

250
— = 1.6,
15

Sinee the resistance of the meter is 730
ohmns, and the multiplier ratio is 16.6, then
the reactance of the condenser must be 16.6
x 750 or 12450 olins.

The capacity of the condenser then is

10O, (HH) 1404000

o —

6.28x fx X 376.8 x 12,450

- — 0.2-mf.

The total cirenit iinpedance may be found
froam the formula

Z = V 7502+ 12,4502
z 12,479 OHMS

To deterniine the multiplication ratio as a
check for aceuwracy,

7 12,479
— = 166.
750

Rv
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Thus we find our results check with our
orjinal caleulations and, providing that the
capacity of the condenser is as indicated
on the label, satisfactory readings will be
obtained as long as the frequency is not
changed.

Another version of a universal neter has
been developed by the engineers of the
Shalleross Mfr, Co., using the circnit shown
in Fig. 12, This arrangement results in a
meter which can be used both in D.C. and
AC. cirenits with vollage ranges of 5, 10,
50, 250, 500 and 1,000 volts; and eurrent
ringes of 1, 5, 25, 100 and 500 milliamperes,

All voltage scales have a sensitivity of
LOOO ohms-per-voll, and the current scales
operate on a nve-volt drop.

A single pair of binding posts is pro-
vided, and the varions eurvent and voltage
ranges are controlled by the switches.  The
change from AC. to D.C. measirenments is
mide by the switech AC-D.C. The change
from current to voltage measurements is
made by the switeh “MA” or the voltage
selector switeh “V.”

If the swilches are not properly set, a
cantionary defleetion of the needle will be
noted, or else the fuse will blow, Otherwise,
the safety key may be pressed and the meas-
urement obtained. The danger of destroying
a meter by failnre to reset switches when
changing from one application to another
is minimized in this eircuit by the cautionary
deflection, the fuse, and the safety kev,

REFERENCE TABLE

For the convenience of Service Men, the
following information concerning the re-
sistors associated with various types of
conmnercial meters is given.

‘The first value given is the range for a
particular type of meter; the second is the
value of the internal, or external (indieated
by *), associated resistor for the stated

range.
Fig. 11

r Rv
This illustrates the use of condensers as A.C.
meters multiplicrs.  Resistors Ry gud Ne are
merely symbolic of V' and C, respectively.

Xc

v

E

r’

Jewell Model 88 D.C. Milliammeter
Scale Range, 0-1 ma., resistance value
(approx.) 30 olms: 0-1.5 wma. 30 olins;
0-2 nuay 25 ohims; -3 mi, 20 olins: 0-5 m.,
12 ohis: 0-10 ma.. 7 ohms; 0-15 ma, 5 ohis:
0-25 ma., 3 ohms: 0-50 mwa.. 1.5 ohms: 0-75
ma., 1 ol 0-100 ma., .75-ohm; 0-150 ma.,
S-ohimg 0-200 ma., 37-ohme: 0-250 ma., 3-
olung 0-300 ma., 25-ohn; 0-500 ma.. . 15-ohu.
Jewell Model 78 A.C. Milliammeter
Scale Range 0-25 ma., resistance value
(approx.) 250 olins: 0-50 ma., 120 ohms;
0-75 ma., 35 oluns; 0-100 ma., 15 ohims; 0-150
ma., i ohms; 0-200 ma., 3 olws; 0-300 na.,
1.5 ohms; 500 ma., .7-ohm.
Jewell Madel 78 A.C. Ammeter
Scale Range 0-1 amp., resistance value
(approx.) 2-ohm; 0-1.5 amps, .15-ohm; 0-2
amps,, 06-ohm; 0-2.5 amps, .05-ohm; 0-3

RADIO-CRAFT

amps., .022-ohm; 0-5 amps., 007-chm; 0-10
anps., O04-ohm; 0-15 amps., .002-0hn; 0-20
amps., O001-ohing 0-30 anps, .001-0lin; 0-10
amps., 00I-olnn.

Jewell Model 78 A.C. Voltmeter

Scale Range 0-1.5 volts, resistance valne
(approx.) 10.5 ohms; 0-3 volts, 21 olins:
0-5 volts, 5 ohims: 0-10 volts, 160 ohms:
0-15 volts, 730 ohins; 0-20 volts, 1,000 olnus;
0-25 volts, 1,250 ohis: 0-30 volts, 1,500
olins; 0-50 volts, $.000 olins: 0-75 volts,
6,000 ohins; 0-100 volts, 8,000 ohins; 0-150
volts, 15,000 ohmis: 0-300 volts, 30,000 ohms:
0-500 volts, 50,000 olnus; 0-750 volts, 75,000
olins; 0-L000* volts, 100,000 ohms.  (* Lx-
ternal resistors.)

Jewell Model 78 A.C. Voltmeter
(double range)
Scale Ruange 0-3 volls, resistanee value
(approx.) 48 ohms: 0-15 volts, 240 oluns.
Jewell Model 88 D.C. Voltmeter
Scale Range 0-3 volts, resistance value
(approx.) 300 ohms: 0-5 volts, 500 olins;
0-8 volts, 800 obms; 0-10 volts, 1,000 ohms:
0-15 volts, 1,500 ohms: 0-20 volts, 2,000 ohms;
0-25 volts, 2,500 ohins: 0-30 volts, 3,000
ohms; 0-50 volts, 5000 olins; 0-75 volts,
7,500 ohms; 0-100 volts, 10000 olns: 0-150
volts, 15,000 ohms; 0-300 valts, 30,000 olims;
0-500 volts, 50,000 oluns; 0-750 volts, 750,000
ohms; 0-LOOO valts, 100,000 ohms; 0-1,500
volts, 150,000 ohms.
Weston Model 301 Milliammeter
Seiale Range 0-1 mua., resistance value
(approx.) 27 ahms: 0-1.5 ma., 18 olnns: 0-2
ma., 18 ohns; 0-5 ma., 12 ohms; 0-10 ma.,
85 ohms: 0-15 ma., 3.2 ohms; 0-20 ma., 1.5
ohms; 0-25 ma., 1.2 ohms; 0-30 ma., 1.2
ohms; 0-50 ma., 2 ohs; 0-100 ma., 1 ohm;
0-150 m., .66-ohm; 0-200 ma., 5-ohm: 0-:300
mn., 33-ohm; 0-500 ma., .2-ohim: 0-800 mai.,
I2-0hmn.,
Weston Models 476 and 528 A.C.
Milliammeters
Scale Range 0-15 ma., resistance value
(approx.) 200 ohms; 0-25 ma, 520 ohms:
0-50 ma., 120 ohms; 0-HK ma., 21 ohms;
0-250 ma., 4+ ohins; 0-500 ma., 1,1 ohins.
Weston Model 506 D.C. Milliammeter
Scale Range 0-1.5 ., vesistanee value
(approx.) 18 ohms; 0-5 na., 8.5 ohms; 0-10
mit, 3.2 ohins: 0-15 ma., L5 oluns; 0-25 ma.,
2 ghmis; 0-50 ma, 1 ohm; 0-100 ma., 5-ohm;
0-200 i, 25-0him; 0-300 nia, . 16-0ohn; 0-500
nt., I-ohn

Weston Models 476 and 517 A.C. Ammeters
Seale Range 0-1 amps.. resistance value
(approx.) 203-olon; 0-2 anmps., .05-olhin; 0-3
amps., 02b-ohm; 0-5 amps., 0l-olun; 0-10
anps., 0058-ohm; 0-20 amps.. 00162-0hm;
0-30 amps,, 0007-ohtu: 0-50 amps, 00057-
ohn.
Weston Models 517 and 476 A.C. Voltmeters
Scale Range 0-1.5 volts, resistanee value
(approx.) 3 ohms: 0-2 volts, 4 ohms; 0-3
volts. i ohis: 0-3 volts, 10 ohims; 0-10 volts,
I+ ohms: 0-15 volts, 14 olins; 0-25 volis,
26 ohims; 0-50 volts, 52 ohmis; 0-150 volts,
105 ohms: 0-250 volts, 166 olms: 150/8 /4
volls, 67710710 ohms (only in Model 476),
The Weston Model 301 D.C.
is. manufactured with two types of move-
ments, one having a sensitivity of 62 ohms-
per-volt, and  the second, of 1,000 ohins-
per-volt.
The Weston Model 301 D.C. Ammeters
operate on a vollage drop of 50 millivolts
up te 50 amperes range.
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No. 550

OSCILLATOR

(Licensed by A. T. & T. Co.)

< Net to 3 Net to
. 1 dealer $ dealer with
$30 list output meter

If not at your Jobbers, we will ship
direct when remittance accompanies
order,

A sturdy modulated instrument care-
fully made. Completely shielded with
separate battery compartment. Fur-
nished with 2214-v. and 3-v. batteries.
Also one '30 tube. Direct reading
broadcast band (530-1500-k.c.) and
band (120-185 Lk.c.).
Sharp 2d and 3d harmonics for 260-
475 k.. Operating instructions at-
tached in case cover with shielded wire
leads. Very compact. In leatherette
Weighs but
8 pounds. Built to high standards,

Every serviceman should have the No.
550 oscillator to align r.i. gang con-
densers, locate defective r.f. trans-
formers, adjust i.f. transformers, check
oscillator stage and determine sensi-
tivity of a receiver. A necessary in-
strument. Get vours todav. \Vrite for
catalog of servicing instruments.

Readrite Meter Works

Established 1904
17 College Ave., Bluffton, Ohio
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GREATEST MAGAZINE IN
TELEVISION

ol

|3
i
fi

Televaion i the Theatre » Reali

Tl.\[ELY developments in radio’s latest wonder,
Television, are published in every issue of TELE.
VISTON NEWS—Mr, lugo Gernshack's latest ma-
gazine. Rapid advancement in this rt puday i he
«uming a repetition of the radio cycle of years ago
Imily broadeasts are hecoming more numerans and
caperinenters are followin (uick order in buill-
nge television sets for experimental parposcs.  Fore
sicht of its development can Le seen Ny the pionevrs
of radio they are equipping themselves now with
Vision expericnce.

I'he articles publi<hed in I'E TETON YEWS
of puimary importance lo experimenters —thes
simple in construction, unde mdalde and re-

;-Icch with dingrams, phetograph~ and illustrations.

Interesting Articles in the Current Issue
1 Fut of Television.
Baild \ Own Catlede Rav Tube Scanner,
Tohn Togie Duird Speaks Tlis Mind,
A\ Prize-Winning  Television Recebver—ilow  to
Duild It
\ Iirun vanner =Tlow it Works, B .
v Tirst Class Television Amplifier With AL Con-
et Dretails, .
Con-tructing a5 Meter Reeciver for the New
Ultraeshort Wave Stations,
An Faperimental Kere Cell
SPECIAL OFFER COUPON
TELEVTSION NFWS RC-132
ux Park I*lece, New York, N. Y.
T enelose ith my vemittn (Can-
a aml fureygen S h oo v ot
ferred, for which veit are to cnter my subseription
o TUTLEVISTON NEWR for Chre Year, also sen
mie the 1ast two issnes gratis, 1)' “l‘\i i that ”"I.i
reriilr ~ubseripti ate = R1.50 ol thos adier wi
uhseription rate i Ll

uid after December 31, TULEVISTON
js pitlished every other mouth.

X.MWE
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OPERATING NOTES
SERVICING RADIOLAS

(Conlinued from page HI)

After an examination, T attributed the
frouble to the balancing of the three tuned
stages. By clianging the balimeing serews,
I found that if 1 set the dial on sowe sta-
tion sueh as KDKA, T could bring in the
station with good volume hut could not re-
ceive any other station witle any volue,
The deteetor stage scemed to be the of-
fending one. As long as 1 set the dial o
sume weak  station and then turned  the
balancing screw of the deteetor stage 1 eould
get the station pertectly. The had
to be turned until it was very fight. After
many  trials and  failores, 1 the
serews holding the stator plates and moved
the whole section of stator plates slighily
to one side.  When the halaneing  serew
wits Joosened and adjusted on some station
I found that all of my troubles were over,
for the set worked perfectly from one end
of the dial to the other.

On this saoe modely if the station comes
i better when the shield ean litted
slightly from its socket, it is a prety sure
sign that the set is out of halanee. The
halaneing serews are loented in the front
of the chassis

serew

loosened

is

STATIC REDUCTION

(Coutivued from page H05)

List of Parts
Four broadeast eoils, 1.1, 1.2, 1.3, T.4;

Four variable eondensers  (to mateh the
above enils), CL, €2 (3, Ct

One trivuner condenser, €A

Two  lund-selector coupling  conddensers,

Aat-mf., Ch, 6y
One grid coupling condenser, (M05-mf, €73
One antenna insuliding condenser, aoz-f,
CR;

One ground insulating condenser, 002-mf.,

o5
One ontput conpling condenser, 005-mf.,
'10;

One hy-pass candenser, 002-mf., C11;

One regeneration coutrol resistor, 0 1o 1
mep., R1:

One sensitivity  control, prid-leak 0 to 2
megs., 2

Three 85 mh, R.T. chokes, REFCL, REFC2,
RITC3;

Two type "2t tubes:

Two UY-type sockets:

By cannecting in series with condenser €3,

at X, an X-I, Vaviedenser, with a range of

0-0H -, mare satisfactory tracking may

he obtained in ganged tuning control,
Radio frequeney transformers L1, 1.2, T3,

L%, are standard “antenna™ coilsz only two

prinaries are used, PLand P oas indicated,

Tube V1 s the regenerntion tuhe, and tube

V2 s the signal frequency amplifier,

The radio industey mmvns the foss
al e of Kindiy  otticials,
Mr. Francis o Flile, who was Killed

s puost

in an airplane crash November 5th.
He wis president of the Todernational
tesistanee Co,
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JE=ADIO LIBRARY N';

RADIO SET
ANALYZERS

} AND
How to Use Them

with Full instructions and descriptions of
el ahelyzers, ube chackem, orcillnrgere. |

by L. Vi der 'Meb

fumowt Redes anruciop
Ay
C

Price 50¢

AWIFAIAV I TE aray

- The
a30¢ Copy
FRE is the latest
book, and one of
H the o~y lmpor-

tunt which we hase ever f—-ueil. Tt s @ long-recognized
want for thera fx not a Nervice Man or a radlotriclan who
Das it an bnocdiate e e this weleome book,

I i- ¢ first book that ewplaing COMPLETELY the
operalbun of anaiy vhe 1 heckers, peeillatory, ete, from
3 theeoughly 1 ~tansipuint The laook i~ inrended
for Xervire Men of all classes, whether junlor grade ot
Everyone will find a trememdois amount of live
meat™ fn lts pages.  Nothing has beetn lefL te Jour own
fngennity ;. cventhing i3 complee
The ontrnts:

CHAPTER 12 Titndaction;
The Problems of the Serien
i Aodern Hecelvers

General Description of

vntal Requinyments of an Anpalszer
~ or Trush Buttons

v AT tor
Multiseale Ammeters
The Shunt and e
The 1L Valtineter
The Multisealks 1),
‘The Multiplier
‘Phe A Valtme
The Design a Xi
AT LT
Classification of “Fron
(1 External to the pevviver
(21 In the recelier proper
(a7 Mechanical toombl
(hy Fletrloal trouble

Calibeatd

Voltmeler
s Calibrathm

e Analszee
tingr with

Sl the Analyzer:

Dretailed Analysis vl Fledt ‘Tranble
(11 Tuhe Tesring
2y Lowealizing Lromble
{ar 18y past eaecie
(o Ity o Potest o ainn
{3 Inrerpre nt hzer reall
{11 Tube churt~ {use ot
(&) Clreuit diag (he
(5 Testing the pavwer und
(T) The tze ot the andly ire testing blicidual units
Malditional eatin N «v ut the MialyZer
(1Y A< a moddubated W F oscillarm
{2y s a0 means of Haing up D and LE amplifle
(23 As an ontput meter
Care amd Malnten e of Analvy
Cinelesiom gnd lielel Semmg
CHAPTER 1
m nl prpihin, wmnl rouit dhagrams nl
ani 1l

R This book is sold at a ridiculously low price, because it
it our aim I3 put this vafuable work in the hands of 100,000
Serviee Men and Radiotricians befors the end of this year.
Published iy RATIIO-CIEVET magazine, It bas included
in 1t all werth-uhlle inlormetion available 1o the eadic
riboing professi and for that eeason the price of the
bk i~ kept at @ Sery nong 1 tne
We know fhat, Bf yon ane ot all
servire work, 3o waill semd oneee for this

funere-ted in radio

1alugble book.

_ Rush Coupon TODAV!

GERNSBACK PUBLICATIONS.
96-98 Park Place, New York,
wlose herowith fifty
uf

4
1 ey Lo

Ine., Rt-132

N. Y.

for which
“Radio  Set

(e) eents,
aour haok

i
Anuiszers I":e Them.**

AQAresS L.eecucesessossscrnstsctosinrnnsansnare

City and Stale....cieeiccieccecsascecsacssncaces
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PUSH-PUSH AMPLIFICATION

(Continued from page +15)

ploys the push-pull conneetion, as shown in
Fig. 8. The operation of the circuit differs
widely; however, from that of the push-pull
circuit as the tubes are biased to cut-off of
plate current and operate as o Cluss “B"
amplifier.

The mode of operation is such, then, that
each tube bears the burden of the power
transter during a single half of the signal
eyvele.  During the first half of the cvele,
the upper tule is being driven in the posi-
tive sense while the lower tube is entirety
inoperative, During the neat half-cyele, the
lower tube is heing driven in the positive
direction while the plate current of the
upper tuhe remains in a quiescent state.
The result is an amplifier stage in which a-
#iven pair of tubes may be ealled upon to
give an undistorted power output of from
five to ten times that elainable with the
sanie pair of tubes in Class “A" operation
with the sanie plate voltage!

The only changes demanded of the circuit
are as follows: that the input transforier
he of low vatio, since the grid winding must
be of low effective impedance during the
time that the individual tube is driven posi-
tive in order that the grid current flowing
will not disturb the constants of the eir-
cuit; that the input grid swing or signal
amplitude he several times that required
for normal operation: that the output trans-
former be capable of handling the heavy
D.C. pulsations resulting; that the power
supply be capable of a high degree of regu-
lation or constaney of voltage under vary-
ing loads; and that {he grid hias he obtained
in such a manner that it be net dependent
for jts value upon the plate current flowing
through the tubes.

All these qualifications may he readily
had with  the equipment and  apparatus
available on the open market,

The necessary regulation may be obtained
by the use of filter eircnits of sutficient
capacity, or through the use of the D.C.
power lines for plate supply. The arranye-
ment has a marked advantage for D.C. use,
where the maximum patential available often
does not exceed 100 volts. For public ad-
dress or theater amplifiers, the regular 220-

circuits) is ideal, the resulting power being
fur in exeess of that obtainable with A.C.
supply and a given pair of tubes,

Operation of Push-Push Circuits

In TFig. 4 are illustrated the character-
istics of the two power tubes in “push-push®
arrangement. ‘The signal input is shown, as
is the resulting output wave form. ‘e
slight distortion resulting  from  the fact
that the wuplitude of the input is such as
to swing the alternate grids positive during
i portion of cach half-evele, does not es-
ceed the 56, deemed permissible.

The curves given are for type *10 tubes
witly the load in each plate eircuit equivalent
te 2000 ohms.  For practical purposes, an
output transformer devised for use with a
pair of 50’ shonld serve. 1t will be noted
that a dotted line has heen drawn in throngh
the linear portions of the two character-
isties; the point at which this line euts the
hase line gives the optimum biasing potential,
and the point at which the characteristie
deviates markedly from the linear shows the
maximurn allowable grid swing.  In  this
case, the grid bias will be seen to be —&60
volts, and the maxinmm allowable grid swing
ahout 120 volts (peak). This grid swing
demand for power output wp to the maxi-
mun limit makes it neeessary that we en-
ploy a pudh-pull stage employing a pair of
27's (operated at their full plate voltage)
prior to the push-push stage.

The power output from the svstem is
given direetly from the formula:

P = Ip: Rp

where Ip max. is the maximum plate cur-
rent obtained during the positive peak of
each half-evele (in this ease about 170 ma.),
and Rp is the load resistance (2000 ohms).
Thus in this instance of push-push operation
there is obtained a power output of 20 watts,
which may be compared with the power
output obtainable with two *10's in the more
standard push-pull connection, with the same
plate voltage,—or abont 5 watts!

110 Volts, D.C,, as “B”

Similar  naltiplications  of the  output

volt supply (as obtainable from D.C. power  power available from a pair of standard
f12a 'R
T
( T ‘124 s, O T
1
e
| R3
! P
el ‘ L | Sl
R . 22'%v.
P R2 : '
4 -
R4 c2 12 A ( [
3 re
A ? L

=3

220v, .La- CHASStS -~ %

p.c.’ ca L2

O - 2,

A

L ija

Fig. 5

Schematic circult of @ complete "push-push™ audio amplifier which may be incorporated in any

radio sct operating on 110 volts D.C. Of course, the primars

f transformer T1 must be desigued

to match the output circuit of the tube feeding the single '12.4,
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'YOU GET
[ THERE!
1/‘!3/,

4

with RCA INSTITUTES
radio training

NO matter what you want to learn in
practical radio . . . whether you de-
sire elementary or advanced knowledge
+ « « RCA Institutes is fully prepared to
zive you the training,

RCA Institutes . . . America’s oldest
radio training school, founded 22 years ago
-« - is associated with the largest, most
complete research laboratory in radio.

Large variety of courses. Enter the one
fitted to your necds. Modern equipment.
Instructors with practical experience. Four
resident schools=—New York, Chicago, Bos.
ton, Philadelphia. Enroll any time. Courses
start every six weeks. Free university schol-
arships offered. Also extension courses for
nome study. Free resident school scholar-
ships for outstanding graduates. Tuitions
moderate.

As the oldest radiv school in America—
and the most modern, up-to-date courses—
we have given training to nearly 20,000
men., Many of these now hold responsible
positions in the radio industry. But none
arrived overnight. Nor will you. Your
success may depend upon
how well you train your-
self. But ... be sure to
get that training at the 4

right place. Write today QR_QH),;\
for our free catalog. The .. ‘ﬁﬂ&
IN NG

coupon makes it easy. m
b\
A Radia Corporation of America Subsidiary

—_—_— e e e e A - —y
RCA Inatitutes, Inec., Dept. NP", 78 Varick Street, N. Y. I
Gentlemen: Please aend me your General Catalog. I am
checking below the phaac of rsdio in which I am particu- '
larly intereated.
[J Aireraft Radio
[J] Hroadcast Station or Stodio
[ Tulking Picturea
[] Televinion

£ Diac and Film Record. |
ing

[J Servicing Home Enter- l
tsinment Equirment '

Narme,

Address

Age.

Occupation

r

J_

Servicemen make $90 per
month installing AM-
PERITE. Send $1.62, to
Dept. RC-1, for complete
. Sample and sales

helps.
AMPERITE (Grporetion

301 BROADWAY NEW YORK
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S. Gernsbhack’s |
Radio

Encyeclopedia

Second Edition Contents
Entirely New

2,201 Radio Definitions
1,253 Technical Illustrations
34 Tables and Charts

24 Pages of Appendix
Size of Book:
9 in. wide by 12 in. high

352 PAGES
Weight, 3 1bs.
Red Morocco-Keratol Flexible
Binding

Printed on strong ledger paper
Loose-Leaf Arrangement

Tl"s book Is the New 1931 Edition of the
Famous F irst Radie Encyclopedia hy S.
Gernshack, the frsl ook of its kind ever
published in America.

The new Second Editlon—jusi oft the press- is
fuly revised, rewritden, and eniarged. 11 is the
absolutely tp-10-1he-minule new model of the plo-
neer First Ratlo Encyclopedia. which Uerame
stand-by of all radio men In every part of the
world,  Over 39.000 copies of the thsi edition were
sold.

What the New Second Edition Radio

5 05 5
Encyclapedia Gives You

1t glves you an ¢xplanntion ol every word usesd in
radin. These cxplanations- or. rather. finitions

“are not brlef outline Information like those uf
an ordinary dictionary, lmt they give In fulle~t de
lall. and at con-derable leng(h, the meanlng amnd
applicatlon af every word, phrase, general and spe-
clai lerin used in the selence of radio. They ure
wrltten §n plaln, eversday English, easlly under-

stond by anyune,

Practically every definitlon in the bouk is jlus-
trated by drawings. vhotographs, diagrams, or
chapls. Al suu need to do b+ to took up as voo
wouid In a dictionary, the word or phrase abont
which vou are >evking Informatlon.  Furihermore,
each page 5 key-indexed, for greater conseniente
and speed tn loeating any definition All the Sub-
ject-Matter |s Arranged in Alphabetieal QOrder,

Thi~ grealy enlarged Hecond Edition Radio En-
eyelopedla 1= an absolute neves-1y to everyone in-
terested in Kadlo. It answers all radio questions_
Increases your knowledge amd saves your e Ill
eoer4 every koown didle problem, and ls a gold
wmine of yractical informatfon for every radie man.

Mail Coupon Today'

F———'—————-——————'

I S. GERNSBACK CORPORATION, RC-132

I

| 98 Park Place, Now York, N. Y. |

Send me one copy of the new second Fdl- l

| ton S, Gernsbuek Radlo Encyelopedia. 1 én- l
riose herewith $3.98. check or money arder Ure- ]

I ferred.  (Foreign and Canada, add 35c¢ extra |

| for postage.r  Money refunded fn full i not

| satisfactory. |

| Name ...oooeiae DDC080000 DEOnGa0H0AE0a00050 I
: Address L.l BH0B5600005080 [ | |

l City.. ... 00nno0000a0as ve.. State...... I

l
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vitenmn tubes operated at low voltuges are
availahle for service from the D.C. supply—
for example, from batteries, using the new
“two-volt™ tubes, ete. (Barton gives the rat-
ings for the type 80 tube as a Class “I3”
amplifier.) The '30 is the general purpose
tube—not the power output tube—of the
hattery-operated line, and its use offers a
simplification in filament civenit design over
the design methods necessary with the '31,
which has a filament current of 130 ma. (as
compared with 60 millianperes for the '30).
The simplification is most apparent where
the tube is used in serics-connected tilament
cirenits, but alse invelves a saving of 110~
ampere where parallel-wired filaments are
nsed—as  with  the air-cell battery.  The
normal oudput of a "30 is 16 milliwatts, while
with two  sireh tubes in “push-push™ an
mitput of 1 watt isx obtained—at a plate
voltage of 157.5, and a negative bias of
16 volts.

The writer's original amplifier, prid® to
the publication of the Barton articte, em-
ploved two "#5°s with o plate voltage of
10—as obtained from the D.C power cir-
cuit.  The grids were binsed close to the
ent-off of plate enrrent,

The high current drain necessary for the
aperation of these tubes resulted in a tre-
mendous light bill, nearly 200 wotts being
drawn from the supply civenit. The out-
put transformers on the market were not of
low cnough impedanee for the optimum con-
ditions, but the power output obtained wax
fully cqual to that with the same tubes at
their maximum  rating.  The prids were
swing directly from a sereen-grid deteetor
emploving a ‘2t tube with a 1j-meg leak
and o J000k-mf, grid condenser. Recently
the svstetn has been changed over to a pair
of *12's, operating from the full 220 volts,

It was found, npon investigating the fact
that n blown fuse sent the full 220 volts
through half of the apartiment, that the 220-
volt line eame right up into the Kitehen in-
stead of being split in the bascwent of the
house.  The reeeiver now draws a load of
500 watts with the filaments in sevies and
puts a wmaxinnum undistorted power of about
four watts into a dvnanie veproducer work-
ing diveetly from o sereen-grid deteetor into
the power tube grids. This invelves a maxi-
unhg peak grid swing of 10 volts on the
power tube grids,

Despite the change to the smaller tubes,
the power output obtained is still equivalent
to that obtainable from a pair of "$5's work-
ing under optinmm voltage conditions—but
the power drain is only abont an cighth
that which wounld be veguired were the 45
filunents wsed and fed from the power line.

The circuit avrangement is here,
Fig. 5, as adapted frone the present veceiver,
but with provision made only for its opeva-
tion as a phonograph or public address am-
plifier from the 220-volt lines.  In almost
alt D.C. loeations  the 220-volt  supply s
availables either immediately at hand, or
so close that it requires no great effort to
tie in to it.  The simplifieation of the au-
plificr as shown, over a job employing *#5's,
is rather obvions—the business of dropping
the filament voltage along o resistance is
of consideralile difienlty when working with
currents of the magnitude involved when the
45 is emnploved: and it is wnot likely that
any job will be enconntered where a greater

shown

www.americanradiohistorv.com

January, 1932

power output than is availuble from the unit
shown in the figure will be demanded.

It must be repeated so that it will surcly
“sink in,” that the output from the twe 127
conneeted in “push-push™ as shown in the
diagram, is the cquivatent of that of a pair
of *#5's operated in push-pull at the maxi-
i allowable plate voltage, I necessary,
the job shown can be made hatterv-operated
with no sacrifice in power output although
it will be necessary to cart aromnd a small
six-volt  storage battery and o block  of
five $3-volt heavy-duty B batleries,

For the gmidance of eonstructors, the
following list of material used in the writer's
aniplifier is given:

GRID VOLTS

I
SGNAL | _~crio BIAS
|- I

1

PLATE
CURRENT

-

= (9
- GRID VOLTS
oF
:g | oUTPUT
&%
o |
| |
b
. l - [0 +
I| SIGNAL BIAS
|! | |
S G
Fig. 1
Abote, Graph of push-pudl operation,
Fig. 2

Belotwe., Push-push represented by graph,

List of Parts
One volne control potentiometer, 1L-meg.,

R1:

One bias resistor, 28 ohms, 2 watts;, R2;

One bias resistor, 630 olnns 10 watts, R
One filter vesistor, 34000 oluns, 2 watts, R
One Amertran input transformer, Type #6-

AT
One Awmertran push-pudl input transforiner,

Tyvpe 151, T2z
One Amertran push-pull output transformer,

Type t43, T8,

One  Nwertran conpling  impedance, Type

03, T.g
One Amertran filter clioke, Pype 557-0, 1.2
Two by-piss condensers, 2 anf, (each), 200

Vi U 02
One coupling condenser, Vy-mf., 2000V, (3;
One electrolytie filter condenser, 32 at., Cl,

Two do-watt tubes with 1000 vaolts on the
plates can be called upon to deliver about
200 watts of undistorted audio power out-
put: or a pair of W05 (as indicated in the
cnrves)y can he operated frotn one of the
mereury vapor "80%s at o plate voltage of
300 to give the smme ontput power usually
necessitating a pair of S0-watt tubes with
a plate voltage of 1500,

The next radio season will in all proba-
hility sce the nse of this power output sys-
tern in many radio receivers.  The writer
already  knows  of  several manunfacturers
contenplating the use of the arrangement
in commercial receivers for direct current
operation.
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THE BOOSTER STAGE

(Continued from puge 416)

of “B," and, by fine adjustient of €2, the
oscillator and detector circuits can he made
to track almost exactly.

The first LI, coil 1.1 is an ordinary hroad-
cast coily either .00035-mf. or .D005-f, type,
tuned by C40. The regolar primary s
removed and replaced with #0 turns of No.
36 DS.C. wire. M this coil is homemade,
wind 10 to 40 extra turns on the secondary
and use less of the tuning condenser; this
gives slightly better selectivity and signal
strength,

In arranging the parts, the detector tube
should be at one end of the sub-panel, and
the oscillator tube and coil at the other end,
with the first intermediate tube and enil in
the middle. The arrangement of the other
cormponents is not eritieal.  The writer nsed
a double-drum dial, which gave very smooth
control of these selective cireuits, although
any equivalent dial or dials may be used.

The A.C. power supply unit nsed was
sulvaged from an old reeeiver; any pack
delivering 214, volts for the filaments aud
45, 90, and 180 volts of “B™ may he used,
or a 2V,-volt filument transformer and a
standard “B” eliminator,  In the writer's
pack, it was necessary to add a 4-mf. con-
denser between the 80 and the first filter
choke to eliminate A.C., hum.

Results Obtained

A number of short-wave stations have
been picked up on this hooster, Presumably,
the high frequency transmission was hetero-
dyned by a harmonie of the oscillator's
fundamental fregueney,  Station W2X.AL,
has heen received in €California with very
good vohmme. In the broadeast band, sta-
tions have been received on every one of

jo—— 27D1A —f L.
: T8 Jf—rﬂi'sa\l
e H"; -0008-#F (£acH)
z\‘_ :-“'——I_—"_‘—fﬁ? TOPLATE

24 Tuans T .
NS 28 BSE—— B N LTOGRID

4+ ET==———r—g 10 GrROUND

24 TURNS
N228D.8C

Y —+TO GROUND
§ 7 _ TO CATHODE
T T"oF DETECTOR
6 TURNS *
N2 28 DS.C. [ |

OSCILLATOR cOiL (L2)

Fig. 2

Oscillator details. ANl coils arc wound in the
same direction,

the 96 channels, as well as o handful of

Mexican stations in hetween the United
States channels.
The writer uses o Madel 91 Majestic

receiver, bt has operated the booster satis-
factorily en a number of others,

When the hooster is connected, turn the
broadeast dial to about 510 ke, (just ahove
the broadeast band), then turn the first LY,
condenser all the way in, and then back
about one turn.

Tune in a lpcal station and adjust con-
denser C4 for greatest volume, then find
a weak station and make an exact ddjust-

|
|
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WVOLT |

R

EXPENSE

FEWER resistors required in stock—and fewer sizes in the service
man’s kit. That's the happy situation when you use TRUVOLTS.

And see how easily repairs are made with TRUVOLTS—and the
valuable time you save yourself and your customers.

The exclusive TRUVOLT Adjustable Clips may be added,
removed or set any point for exact voltage values,

TRUVOLTS cool,

Patented, open-air winding keeps

All standard sizes.

MAIL COUPON FOR CATALOG

175 Varick 8t. New York. N.Y.

ELECT

B

7 v

7’ \f’ "e
© ot
Q\ dvq

ment of this unit (which is very critical in
its setting).

An oaecrial may easily be added to the
hooster, as indicated in dotted lines; switeh
SW.ois the usual off-on type of instrument.
In cases where extreme sensitivity and vol-
ume  are  desired  without the direetional
properties of the loop, snap the aerial into
the circuit,—but turn down the volume first,
to spare the speaker.

1f shielding is not used, hand-capacity ef-
feets will be eliminated by the use of Rem-
ler condensersy otherwise, the steel tuning
shafts ay  be replaced  with  insnlating
shafts; and instead of fastening the con-
densers to the dial with the metal strips
furnished, cut insulating strips the same
size and use them to fasten the condensers
to the dial (thus insulating the condensers
from the «ial).

Dual Volume Control
Viewed from the front, Fig. B, the hind-
ing posts at the right go to the acrial and
grounct posts on the hroadeast receiver; use

shielded  wire, with the shield waking the |
The binding posts at the |

ground cirenit,
left ave for the loop, while the single post
at the rear-left is for the outside antenna.
The knob at the left controls the ALC. line
switely, wnd the one at the right, the Resist-
ogradt vohnne eontrol  (since  the
may he loeated several feet from the hroad-
cast set, it would be inconvenient to operate
its vohime control).

No special care was taken with the wiring,
except  that  “point-to-point”  connections
were made wherever possible. The cathode-
oscillator pick-up coit lead is in shiclded
wire, as are several of the longer “B” leads,
although this is not absolutely necessary
(this shiclding makes a convenient ground
connection for some of the leads).

In one or two cuses, it has been necessary
to filter the “B" supply to the oseciltator

(Confinued on puge H10)
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JUST ISSUED!

Crammed full of Radio's latest
innovations, quoted at prices to
command your interest. Ser-
vicemen, Set Builders, Dealers,
Agents . . . It will pay you to
write at once for this vitally
valuable catalog!

nmufrwrﬁmumw.f
o T T T |

OART-TOSROAST
Sl mAamiag s

-~ HEADQUARTERS
for all

Rapio SERVICEMEN’s SuUPPLIES

We carry the largest supply of replacement
parts and general radio parts in the mid.west.
Our store is the rendezvous for radlo servicemen
whe will always find the Iatest and the best
ih radie merchandise in stock. We specialize
in replacement transformers, cendensers, cesist.
ar: and velume controls for all makes of radio
sets,

Be sure to drop in and see us when
you afe in Chicago.

NEWARK ELECTRIC CO.

A Radio Service Institution
229 West Madison St,  Chicago, TN.

-
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” ‘m FREE Miniature Edition

of Radio’s Livest Magazine
SIMPLY FILL OUT AND MAIL COUPON!

O1 AM A RADIO DEALER

O AM A SERVICE MAN

0Ot AM A RADIO ENGINEER

1 AM A RADIO EXPERIMENTER
1 AM

ERE is really a novelty in

magazine publishing — a
complete edition of RADIO-
CRAFT, including a 4-color
cover, has been reduced so
that it can conveniently fit
into your vest pocket.

This brand new miniature edi-
tion is in every respect an
exact reproduction of RADIO-
CRAFT in its usual dress.
The small edition is complate
with hundreds of photographs
and witing diagrams, lengthy
articles by prominent authors,
servicing problems and lat-
est in radio, The type. al-
though greatlyreduced
in size, is still read-
able, advertisements
clearly distinguishable,
and still the size of

wide by 43" high.

A copy of this maga-
zine will be sent to
wou absolutely FREE—
just fill in the coupon
completely and mail
it to RADIO-CRAFT.
Your copy of the mini-
ature edition will be
sent to you promptly
by return mail.

RADIO-CRAFT Magazine RC-1

98 Park Place, New York, N. Y.

Please send me the Miniature FEdition of JRADIO-
CRAFT , , . a two cent stamp is cnelosed to cover
the cost of pu-tage.

Nllﬂlk‘

Adidress

City State

| CLASSIFIED AD

VERTISEMENTS

BUSINESS OPPORTUNITIES

RADIO ENPERIMENTERS: You can easily add
to your present income by Locating Buried Treas.
ure an Underground ~ Metals  throngh  Radio
Methods. We teach you how to bnild and oper-
ate. Full details for Red Stamp. Exchange, Box
607, E1 Monte, Californin.

CHEMISTRY

FECOME TRATNED CHEMIST, Thouwands of
(v]lpor‘:upilic.-. faseinati 1 T.c at home.

omplete  experit 1 boratory nutfit given.
Write for hig free hook. emical  Institute,
M Park Place. Dept R, New York,
_INVENTORS
PATEXNT YOUR INVENTION: Send for FREE
bonk. “TTow to Obtain a Patent,” and “Record
of Tnveution™ blank. Consult_us about how to
protect vour ideas Vietor 1. Frans & Co., 6200\
Yinth Street, N, W., Wadhington, D, C.

‘ LATHES

AN 8- INCH Buck Geared Screw Cutting Lathe for
Radio Shop and Experimeutal Work, $too up,
Ea-y Payment Terms. Cuts screw threads and
machines  metats of all kinds, Write for (ir-
enlar No, 8 with illustrations, prices. and terms.
Sauth Bend Lathe Works, 148 Madison Strect,
South Bend, Ind.

RADIO

|\ 7
SERVICE MUEX,

w ool 1wetized, repaired, £2.00 to $2.75,
plete Power P'ack Serviee—Transformers rewound,
[ tenser Llocks repaired, resistors duplicited,
Clark  Rrothers Radio Co., Albia

—_ 's | Te-

Com-

cial types made to order,

Supreme Radio Lahora.
L tory, 16 Fulton Avenue. Rnchester, X,

\ G
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TRANSFORMERS (Radin Tower) rewound. <pe- |
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CRAFTSMAN’S PAGE

(Continued from puge 420)

Ke. Dial  Call Stalion
1490 10 WCIHL  Chicago
50 22 KUJ Walla Walla
1190 38  WOAL  San Antonio
1050 50 KNX Hallywood
910 59 WDAY Farpo
o 63 RSl Pocatello
900 63 KEL) Los Angeles
860 66 KMO ‘Facoma
850 67 KWKII Shreveport
800 71 WEFAAN Dallas
780 73 XNEW Mexico City, Mexico
760 75 KVI 'Facoma
690 81 CFAC Calgary, Alta, Canada
600 90 KIS San Diego
550 95 KFYR Bismarck

INFORMATION BUREAU
(Continned from paye 422

“The right-hand tuning knoh controls a rotor
coil for each stage, which throngh variometer
action varies the inductance and thus tunes each
zone, The contacts to these rotors shonld alse he
cleaned, The proper method of cleaning both zane
and rotor contacts is to use a pipe cleaner or a
special tool with spccial felt which has heen dipped
in “Carboma™ or carbon-tetra-chloride; or, if the
first two are not available, alcohol may Dbe nsed.
\fter the cleaning operation a very thin flm w
vaseline may be spreqdd on the contacts to prevemt
future uxidization.

“We believe that this informatiou will meet the
requirements,” (W, 8, lartford, Radio Sale-
Division.)

THE BOOSTER STAGE
(Continned from page 439}

with a R.F. choke and 0.5-mf. condenser;
so if the set does not work, try this the
first thing,—it has never failed to cure, The
writcr has constructed a number of these
instruments of a great variety of parts, and
they have never tailed to “perk,”™ so no one
shonld experience sevious tromble with it

[ only hope that other experinanters may
derive as mueh pleasure from the eanstrne
tion and operation of the Booster Stage as
I have had and expeet to have in the fuature,

List of Parts

One Lincoln collapsihbe loop, T.:

Two Pilot .0005-mf, variable condensers;, C1,
C2;

Two X-I. Vaviedensenrs, 0005-mt,, (3, Ct:

Three hy-pass condensers, 03-mf., €5, Ch,
C7;

Twae coupling condensers, 006t C8

One grid condenser, 000153-mf,, C10:

One hy-pass condenser, 0.5-mf, (may not e
necded), C11;

Three UY sockets, V10 V20 Vi

One Pilot drnn dial:

One LE. transtorner  (deseribaed in text).
1.1;
One  oscillator  induetanee (deseribed in

text), 1.2

One hias resistor, 2,500 ols, R

One bias resistor, 1,000 ohms, 12

One Pilot volume control Resistograd, 0-1
meg., R3:

One wrid leak, 1 meg, Rt

Two 85-mh. R.F. chokes, RIFCI, RF(2:

Two bindine posts, BPL BP2
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AN ALL-WAVE SUPERHETERODYNE | =

RADIO-CRAFT

(Continued from poge 117)

loading the audio system when reeeiving
local  stations. ‘The bakelite  front panel
measures W x 7V, in. high,

It is interesting to observe that Lincoln
engineers have considered it unnecessary to
shickl the control-gridd leads of the "2¢'s
The wavelength range is covered in the
following five juwmps: 15-30 meters; 30-30;
SO-100; FOU-200; the hroadeast hand,
200-550.

amd

The Power Unit
The power pack, a schematic circnit of
which is shown in Fig. 2, is connected to

the receiver chassis hy ieans of a cable
which is color-coded  as indicated  in the
circuits,

Due to the careful design of the R, in-
put system, it is possible to nse an antenna
length up to 100 feet where siteh pick-up
is desirable and the normal
length, however, is only about 15 feet. This
pick-up is sufficient for excellent power out-
put oneven the wost distant and weakest
sigmaldsy in other words, it there is suflicient
energy Lo actuate the first tube in this eir-
enit, then there is safficient amplification
available to obtain loud-speaker operation.

To accommaodate the ontput cirenit to any
type of reproducer, the output connections
of the type 45 tubes terminate in tip jacks,
as indicated in Fig. Lo This makes it quite
convenient to use any type of dyvnamic re-
producer, ar even o magnetic amit,. Of
caurse, the output or matching transtormer
st be correctly designed for the input and
ontput impedances,

An onnder-chassis view of  this
would reveal the siiplicity which has been
obtained in the parts Layount.  [lere we find
the resistors, by-pass condensers, coupling
condensers, R.F. choke, inpul ALK, trans-

convenient g

receiver

s :mm:‘2 I *
SIS, e L
ilﬁ: . | | 3 | SPUR FIELD
B e [fmod@) |,
= o [ l ’y L ’1* RED
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= ~|186000 100
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I;_- i 1100 oums ZIZ‘A"M:‘{wzn
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VIOV AL k "_" SAMm }
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Fig. 2
Schematic cirenit of the pos pack of the
Lincoln Maodel Delgere SH-32 M ave Ke-
cotver. Rexivtors shuat 4 ol electralyti

units.

former, band-seleetor switeh, trionmer con-
tenser, off-on and  volume-control
unity Iow-high switch, and the readio-phonn-
graph switeh shown in the schematie eir-
ciity the Litter s monmnted at the rear of

resislor

the  chassis,  together  with  the  onfpnt
teriinals. 'The ehassis, which is of cad-

minm-plated steel, measures 21 x 1014 in.
deep,

The  signal - frequeney  induetances
wound an threqaded hakelite tubes, which are
contained in the large shicld can inunedi-
ately in hack of the hand-seleetor switel,
There are five of these threaded tubes, the

e

fonr short-wave coils being monnted at the
corners of o reelangular bakelite plate; in
the center is mounted the hroadeast coil.

Repeat Points

Stations below 100 meters will ercate a
high and low oscillator setting and thus wil
repeat on the dinl. This s often an advan-
tage as harmonies of short-wave code sta-
tions might interfere at one position of the
Luning dialy for o given station, whereas
they wonld not interfere at the second set-
ling for this station. “The recommended in-
termediate frequencey to whicl this portion
of the reeciver shonld be adjusted is 480 ke,

It may be of interest to mention that a
two-volt the DCASW-10 Delluxe,
has been developed for nse where AL, is not
mvailablec TU includes a0 type 30 oscillator,
second=detector, and first andio; Lype "32
first-detector and LF. amiplifiers: and type
WL otubes in o the push-pull power output
stigee,

model,

CONTROLLED LIGHTNING

NVESTIGATIONS, conducted by the
General  Eleetrie Co, (which will have
an - extremely important  bearing  on the

broadeast veeeption which radio set owners
will experienee in the future) with particu-
Lo regared to statie discharges carried over
the power Bes and terminating in the re-
ceiver as clicks, and those interruptions of
power service which are so annoving i
they ocenr during an interesting hroadeast
and s devastating  ta the time-keeping
quality of clectric clocks, nre being made
on standard “low voltage™ power lines at
“'illhl'_\'\'i“('. N.Y.

A portable “lpghtning™
cring 1,

wenerator  deliv-
million, or more, volts is nsed in
conjunction with a cathode ray oseitlograph
(or millionth-of-i-sxecond  comern). It is
possible to give the outpnt  potential any
desired wave-shape,  Sinee the oscillograph
st operate in micrnseconds, it is given
a Sstartimg holt™ of a few thonsand volls o
few microsecands before the hig =jolt™ to
be recorded and analyzed, is it on o the
power line at a point four miles way,

Lot ns make the practical man happy by
pointing out the advantages to e wained
by rescarch jn this seemingly “absteaet”
ficld of lightning analyvsis,

Anong iy practical considerntions may

mentioned  the behavior of foses nnder
lightning voliages, Neotection of transtormey
banks, comhinations of transformers with
lightuing arresters, and other effects of light-
ning on different cguipment used in dis-
trilmtion systems.

e

ANIMATED RADIO
P()ll'l'\]”l.l‘l'\' in a
ohtained by the 17 8.

cently eqnipped g

has been
Army, which re-
cavalryman with a re-
ceiver, and wound an serial mund a pole for
hinn to carry. \ rival, however, is reported
from Morocco by L. ntenne of DParis: a
racdio enthusiast appeared  at  Catablanen
with o el who hiad 4 loop mounted above
his head “like a saint’s halo”

We have yet to hear the vadio fish story,

receiver
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Make
Depression
Pay!?

Take advantage of the present de-
mand for repair of old receivers!
Build strongly for the future, and in-
crease your business by giving GUAR-
ANTEED REPAIRS.

You can do this safely by using
Radio’s Finest Parts—

POLYMET
PRODUCTS

Standard of the Industry

FOR FILTER BLOCK REPAIRS
THE POLYMET KIT of 25 UN-
CASED CONDENSER SECTIONS
illustrated below—is the most useful
Kit ever assembled for service work.
Many capacities and sizes, all in strict
accordance with R.M.A. ratings.

Mail the Coupon for special low-price
introductory offer. It will also bring

you the new 1932 Polymet Parts Cata-
log, containing many service helps.

POLYMET MFG. CORP.

834 East 134th St.

New York City.

Send me your sensationally low-priced in-
troduccory affer on the Polymet Condenser
Repair Kit.  Alo include the new 1932
Polymnet  Radio Parts Caralog,  withoue
charge.

Nuwme
Address .
City
Stute .

Mark Proper Square
L) TOBBER DEATTR
EJ srevice san [ cusiom ser BUILDER

Voltage Regulation ZI

For receivers employing 140 valt transformers, use
the CLAROSTAT AUTOMATIC LINE VOLTAGE
REGULATOR which plugs in belween the receiver
co:d and the wall outlet.
Made in 5 sizes, from 50 |

to 250 watts, $].75

List Price .

1
For receivess with built-in |
protretim 85 volt transfor-
mer) us: the CLAROSTAT
REPLACEMENT LINE
BALLAST, A special model
for every receiver. FREE ‘

CHART on request.

8 List Price .. ... ..
Clarosiat Mfg. Co. Inec.
285 N. 6th St
Brooklyn New York |
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SERVICE-SELLING SUPERS

(Continued from page 420)

In general it may be said that the whole
servicing problem of the short-wave portion
of the short and broadeast band receiver
involves nothing more than first ascertain-
ing that the broadeast band portion of the
receiver is  functioning  properly, making
careful continuity, condenser. and tube tests
on the short-wave portion of the cirenit, and
finallv a careful ear test. In a word, serv-
icing of short-wave reccivers or the short-
wave portion of comhination receivers is ap-
preciably more simple than that of servie-
ing a good hroadeast-band superheterodyne.

For the benefit of Service Men, the fol-
lowing operating characteristies, when the
volnnie control is set at inaxilm, are given:

Filament potentials; V1, 2.2 volts; V2,
Vi3, 2.25 volts; V6, 2.3 volts; V4, V5, V7,
V8, 2.35 volts; V9, V10, 2.4 volts; VI, 5
volts.  Plate potentials: VI, V3, Vi, VG,
VT, 216 voltsy V2, 80 volts; V5, 75 volts;
VH, 178 volts; V9, 221 volts; V10, 220 volts.
Screen potentials: VI, Vi3, Vi, N6, VT, 96
volts; V9, V10, 240 volts, Control-grid po-
tentials: V1, 18 volts; V2, 0.0 volts; Vi,
Vi, V7, 3 voltsy; V5, 11 volts; V8, 20 volts;
Vi, VO, V10, 16 volts.  Plate currents: V1,
0.08-ma.; V2, 8 ma.; V3, Vo, VT, 6 mag
Vi, V8, Od-may V5, 10 ma.; VY, VIO,
32 ma.

Parts List

The component parts of this receiver have
the following values: Condensers Cl1, (2,

C3, tuning units, 107 mmf. max. eapacity;
Call Bane Time beheoule in
Lotter | Lengtn |Frewvency | location  Jpauqern Standard Tiae
[ 17.34 | 17,300 | Schenectedy, [Tues., Thursday, Sat.
Hew York urdey~1lZp.m, to Sp.m.
WD | 19.58 | 15,540 | Schensclady, [Welsys l&, n.u,a oo_
bew York m to
. 1130 p. -
- 19.72 | 15.210 Fitisburgh, Relays KDK:, Tues,
Pouna . Thur., Sat. and Sun.
0 &.8. to 12:00 noon
XDd 20.50 | 14,880 Bexive City Daily £130 p.@, to
3:00 p.m.
FEX0 23.38 | 12,800 Schenectady Horn. 9 p.9. ta 3 a.m
’ Bew York Tues.Trurs. ,sn
Roon Lo B p.m
X B5.B4 | 11,880 Fittsburgh, Relays Kixa, tues.,
. Ponna. Trurs, ,5at, ssun
12 naon o 5 p.B.
[33-] 5.36 820 sarais, F.J. Dnny vxﬂpl won, &
P to & p.m, 2 to 4 p.a.
[E ] 25,98 | 11,™0 Chalasfaord, Dally ercept Set, ard
England Ban, -7t to B:30 B.D.
= Ep.m to 7 poa.
TRE 88,80 | 10,410 Bydney jhun. lru;uur wedresaars |
after 6 a8, .
ey 3.5 | 0,880 | Eindhoven, Wod.5 p.a. to 9 p.l.;
Bolland Trura.l p.a. to 5 pa.
48t 12 pa. Pri. 7
g .t 9 and
iz | M| 9.5 rs;-rmnue, &
= 1
£ .00 8,300
[ 44,60 | 6,720 | Ororgetown and Sunday
- British Colum. T:L: p.m. to :l.o:ls 5 p
L1 @.08 | 6,150 | Fittsvurgh, I-T-y_s I(Du Tues.Trurs
(=, Fenns. t.5un. 5 ps to 12:00
L A8.99 e,120 $:45 aa to
== — qpm. 4:1h pa to dig5 pm
WAL 49,18 4,100 Reliys WJZ daily except
Bew Jorsey |Sunday 6 ps to 7 pm,
F - [N peto2 aa.
WOk | 49.3¢4 | 6,000 | Chirago,fll. |Relays WCFL dally ex-
;.p'. Sundey € A8 to
ah. 7 pa to B pm.
9:3C pa to 10:15 pa.
(=] - - |11 pm to 12 pm.
WORZ 49.40 | 8,0 Vieons, :\1" uu?ui S to 7 ae
3 te 7 pe.Thursday
ol fawevrte oo am o ]
WONAL 49,50 &, 080 Cincinrati, Melays WLW dally $:130
onto a8 to 11 am LIM) p® to
= . Sps. o pmtelaa, |
ary 49.83 €,000 Chiecsge,ill. Relsys WENR deily
10:1% aa to 1:45 am
30 ps to 7 pa, B:
to 1 am. Sunday
as to 12:30 pm. 3:
L B | [ pm-& 8 pa-1 am.
WOTE: This 1i3t is compiled from Saurces snﬂ-lnl raryang
discropancies bul se belisve §1 13 scCurkte snough Lo
accosplish one purpose} A ®., intelligent averching of
the short sedes by = aenar - both s3 to tiee of |
uq uul by frequencr bugd- =1 I

Fig. 2

Domestic and foreign short-wave stations,
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Tuning graph of u particxlar short-wave set.

C4, 250-600 munf. (variable): C5, 750 mmf.:
Co, €35, C8, C15, C18, C19, 0.1-mf.; C9, 0.5,
0.5, 1, wmf.; C10, C26, 0.001-nf.; C11, 0.15-
mf.; C12, 0.25-mf.; Cl4, three 4-mf. (dry
cltctrnl\hc, lottcr), Cls, C17, C24, C25,

C27, C28, 0.006-mf.; C20, C21, 140 mmf.
(two-gang variable); €22, 80 mmf, C23,
('ﬂlllli.

Resistor 1, 30,000 ohmms (1 watt);
0.5-megohm {tapered variahle resistor); R3,
RO, R1t, 60,000 ohms {1 watt): R4, R10o,
100 ohms (wire wound): 4,500 ohms (vol-
unie control, tapered); R6, 13,500 ohms (1
watt); R, 15000 ohms (2 watts): I,
400 ohins (wire wound): R1l, RI13, RI16,
R17, 10,000 ohms (1, 2, 2, 1 wattls, respec-
tivelvy: R12, 220 oluns (2 watts); 115,
6,500 olius (1 watt).

Coit 1.1, 167-S: 12, 168-5:
281 (. F. Choke); 1.5, 10115 (Choke):
1.6, 277 (R. 1. Choke); La. S.W. coil 10-20
meters; Lhy SSW. coil 20-H0 meters: Lo
S. W coil $0-80 eters; Ld, SV coil 80-200
meters.

Transformer LF.TL type B-1: LF.T.2,
type B-2: LF.IL3, type B-3: AFUL, type
A-270; AL l" T.2, type 10143; P. 'F, type
10173-5.

R,

L3, 175-5; 1.k

1S THE “COLD” TUBE HERE?

ECENT publicity releases state that the

filamentless, cold-cathode tube of Dr.
August Hlund, noted engineer, is ready for
demonstration by Wired Radio, Ine. 1If
this device is not restricted to the require-
ments of wired radio Service, it is possible
that the instrument mayv become available
to radio set owners. It is not known at the
present writing whether the new tube offers
any other advantages than perhaps long life
and low upkeep cost. In appearance, the
tube is said to resemnble a fountain pen.
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“Tatking” scoles, stales s Department of Com.

merce report, have been tntrodnced in Enaland.

Sound records ol do the trick; but seatch out

for “double tracking,” wuder trying conditions,
siweh as tlnstreted abore.

HOME-TALKIES FILM LIBRARIES
HFE first ot 130 filln exchanges has been
opened  with great cercinony in New

York City hy Talkics. Incorporated. These
exchanges, which will he opened throughout
the country, witl make availulde on a rental
hasts a Jarge liboy of gilis and aceoms
panying  sound  records.  Fach  exchange
maintains a service departmment for the re-
pair of films,
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BOOK REVIEW

REVIEW OF AUDIO AMPLIFIERS, by
J. Co Aceves and G, C. Crom. Published
by International Textbook Co,, Scranton,
Pa. 5 x 71, inches, 170 pages, cloth; 93
illustrations.

This hook is excellently written for the college
student who is possibly studying Flectrical Engi-
neering and taking a course in radio theory.

Dretails on the design of audio transformers and
filter chokes are worked ont so that if the student
weee studying transformer design, then this book
would prove quite valuable,

Diiferent types of commercial amplifiers are de.
scribed Dbnt the hook is sadly lacking in recent
developments such as the tuned filter choke sy~tem
aml the direct conpled anylifier.

The methods of connecting lawd-speakers and
headsets for program rervice in large hotels and
hospitals are also deseribed and though these methods
condd ]»e. used, they are not, to any extent, u~ed
in practice,

The ook is divided iuto three sections. the first
being  devoted entirely to ordinary radio  theory
and compriscs about one third of the text. This
scction is written by J. C. Mceves, while the re-
mainder s written by G, C. Crom, who is a very
well known trausformer cngineer.

There are few technical errors aud the hook
shonld make interesting and easy reading for any-
one whe has a little electrical knowledge.  1low-
ever, it is not recommended for radio Service Men
as it is entirely too general in scope to be of
much aid to these individuals. As a library addi-
tion or reference guide. it is ideal, for it comvers
the field of audio amplifiers very well—E, M, L.

-
f]

REVIEW ON RADIO TRANSMITTERS,
hy 11 F. Dart and E. V. Amy. I'ub-
lished by International Textbook Co,

5x 7Y,

Scranton, Da, inches, 16} pages,
cloth; 69 ilkustrations,

The first section of this lwook is written by
1. ¥. Dart and illustrates and describes methods
of learnitng to read and send code,  The remainder
of the boak is written by E. V., Amy and is a
comprehensive «discussion on radio, telegraph, and
telephone transmitters,

The text is very complete and describes almost
every type of radio transmitter, both commercial
and otherwise.  Formulae for determining the die
mensions of the llertzian antenna are given and
these, if worked out for a definite waveband, check
very well with actual known svalues.

The action of vacunm tube oscillators is des
scribed, also the transatlantic telephoue transmitter
at Rocky Puint.  llowever, recent developments on
Lreaking up the transmitted telephone conversation,
so as to make it qguite impossible to understand
by listeners-in, were devised and put into effect
at this tvansmitter some time ago. The description
of this feature iz lacking from the Dookdue evi-
dently to the fact that the book went to press
lefore the trausmitter was equipped for the above
actian,

The ook is extremely general in it< nature and
i< recommended for those who are intending to
take government examinations for operating licenses,
as the transmitter data, circuits, and information
should prove invaluable, both to commercial and
Lroadcast operators,

Sume of the mere important of the mauy com-
plete transmitter circuits included in this edition
are:

Model }T-3628 ACCW;
Muodel ET.3655 Short-wave Transmittcr;
(e Kilowatt Broadcast Transmitter;

Iive KRilowatt DBroadcast Transmitter (Western
Flectric);

Ten-watt Aireraft Transmitter;

Data on Tube Layout for Comnesite Broadcast

Stations.—E. M, L.

THREFE NEW 50c BOOKS

ROM the table of con-

tents, It will he peen
that  the book contalns
only such material as {3
constantly needed and can
he Dractlealls aphlied by
the 1 who {s adelug or
making things,

Every formula has been
selected with a slew 1o 13
u-efulne<« to the exherl-
menter nnd practical tech-
nical man.

Not  auly  that —This
bouk Is intended to serve
direetly tor the usva of the
an who wi-hes 10 work
out slesirable preparations
for practical homne tanu-
facture. & & means to
earning -lure-tie nirney.

. In the
eaw of lum rahle prep-
aratfons that e become
household  <randly:  and

Foamuans a0 Ricoe
-
fou MACCAL May

FORMULAS AND RECIP
For the PRACTICAL M

m

]
N

»

CONTENTS whose BPwbuctlon now runs
1. Adhestves: Gliez, Cements, Inty wdlllons of dellars of
Gwns.  Mncllage.. lLubricants trofit- amd € the truth

were hnown, this would he

2 Cleandng: Sialn Renove
foundl to be the orlgin of

ers, Dloaches, Cicanlng Fluids

-—3. Metal oratt: doloring, nearly all ~ueh s essful
Oxadizing.  Platlng, Repair- enterprisew  that the hlg-
1 Welding, 1Polishe., Al ulacturers,  who

Nolilers—1. 'aints: Col- up treinendous

. ~talns, Varnlshes, = maklng all thoso

3 Palut, Wash- whhh yun use In
ahle Hl *ulnt-Remas Ing, Joue own hotne, shop, and
Waterprooting,  Flreproofing— business. <tarted on the
A, dilas~Working:  vutting, wad 16 sweess with Just
bBrilllng, _DBorlng,  Dending, saeh a snaldl Iweginning
Tilowming, Ftehing, Engraving, as rou, nerhaps have heen
Froving. Slherlng.  ete.—46, dreamning  shout.
Woml-ceaft: Fillers,  Flre-
proafing,  Acid-proofing, Wae This ook wlll be uze-
terprooting,  Furnlture  Tol- ful al~o in heining rou to
Ixhes--7. Inke: Eradleators, save monev by slusming
ain  Removers: 5 you hew to muke in your
Invi<ible,  Fleelpe «wnh home at a fraction of
R, D'lotography.  De- thelr wrsual cost the hun-
velopers,  Emmision.,  Fivers, dred ant one preparations
Sensltizing, Toning, I'rinflog, which vou mnw huy reads -
Photogr "aper. Ble- made for use In your howme
print et ~¢ Antltedes for | of butines..
I'lsons. Remedies  for  Burns )
and - Seald:. Disifectants. UL o AR
1irst-Ald In_ Accidents, Home y o dath
Remedies — 10,  1'reparation, a  well-known author of
pract leal  Instruetlonat

Manipulatton. Handling, Mix-
ing, Emulslfving; "se of Hy-
drometer, 1"3¢ of Thermom-
wter: Tables of Welghts and
Measures.  Tecimal  System,
1°seful Tables.

manuals in varlous sclen-
tific flelils. You will find
it » real help and an in-
strument for self advance-
ment, It willl serve ¥ou
as 2 Mmoner-saver and a
trone) «maker!

CONTENTS
Chapter [I—Fun~
damentals of Ra-
die:  Electricity.
Resistance, Bat-
teries, The Mag-
netie Cinule. The
Magnerle  Fleld.
Inductance, Uone
densers, .A.C. Clre
cults,  Propaga-
tlon of  Radi
Waress  Uhapter
Il — The Simple

Radle Set, Rin-
gle, Two, and
Three = Clreult

Tuners, The ilat-
tery Net, Vacuum
Tubes, FEleetrle
sets, Loud Speak-
Chapter _ 111

ers;
—Diagrams, Tlow
to Read Them,
t*hapter IV —
Amateut and
Broadeast Nt a-

tlons, Talking e~
tures, Televislon.

—— =

FUNDAMENTAL PRINCIPLES
0F RADIO

Radie Simply Explained— Its
Orlgin, Nature and Functions

I ROOK is Intended as a lands fundamental ald for

“checking up* and  systemalizing  your knowledee of
radio, no matter what stage of the art you have thus far
mastered by slwly of experience.

It 1s Intended for those who may have hmd to get their
first worklng knowledge of radle through experlence in a
habhazanl  fishinn amd now want to get a more solld
grounding In it- principles and theory.

T s intended for the practleal man. the techniclan who

wantg to gela practleal comprehensive ‘Sllll\\ll'llﬂl‘ of the
nderly the HOW and WHY of Radla
R T cohslderation

The book has lcen prepared with speclal
for the young mcmbers of the profession: and one of the
fmaln objects has heen to slate In blain Englsh the few im-
portant  elementary prineiples which the authora of st
Douks on falle envelop 1n such a haze of techniral mystery
as to keep thelr explanations beyond the understanding of
the ordinaty man.

There 13 nn more mysters about radio in the mind of the
reidder after be has rewl this hook:

The smthor, heing n former instructor In radlo, knows
how 10 go whut esplalning in <dmide languwage, the orlg&in
and natitre of Fadio; he leads his reader through elear de-
scelption and practical analogies. step by siep, untll he
understands the working of the most complleated eireult.

You will flnd in Mr. Martin's book a realky Intelligible
discussion of a lol of subjeets in radle, for which you
have heser hefure Leen able to find an elemeéntary explana-
tion in sich easy-to-grasp dnd understandable terme

Even If you think that Yot know a very gfeat deal about
rallo, you should gt this bogk, vven 1f only to see In what
a charningly ea-y wav Mp Martln loas dealt with a diffi-
cult and absirset sublect.

www americanradiohistorv com

rl‘llls MANUAL has
bren written especlally
for the man whe wishes to
acquire a wurking knowl-
edge of the elementary
principles of mathewatics
for his uwn every-day use,
o provide a  completo
treatinent. the athot
starts frum the beginning
of the subject, ¢xplalnlng
the first principles  of
arithmetic in simple,
clearly understanmlable
language, nnd from tiese,
takes the reader hy easy
steps through all the rules
and Jrocessed of arlthmet~
leal caleniation.

A good techinician 1 not
alwass a good anathen-
ticlan, Lut the art of com
putation by nRure. is easy
to acqalre. If dou are
glulied by sotne one who
knews how te direct your
way and make {U easy,

ELEMENTARY MATHEMATICS
For the Tethnician and Craftsman

Thay is the ohjmt of CONTENTS
this bopk.  Mr, Hhaln- L.
mark. wha is an instructor T—Arithmedde:  AdJdditlon,
in practical selences, Multiplleatlon, Subtrac-
kmws  how  te  explaln tion, lilvision, How to
things In plain Engli<h, U"se Drecimals: TI—Frac-
ad hls one purbose in tlons, I’ercentages, Ratlo

and Proportions; 117 IPow-
ers and Root:; IV—The
Metric System:V-—Ilow to

‘hl8 hook 1s to make rleat,
i terms of Jally applica-
tlon, the lniportant basle

brinelples of mathematlos Measure  Surfaces  and
which esefyone ought 10 Volumes; Vi—Muthemat -
kinwe, whether he be a tes for the Manual and

Technleal Craft-inan; VI1

sorking mnan. a merchant,
—8peclal Muthematles for

or a professianal mun.

Sheclal attentlen s Jdes the ItawHo  Technivian:
wied in thls book (o Vil—Coumercial Caleu-
showlng the an who 14 Tatlens, Xho=t-cut Arilhe
emplosed in Amlustry or metle.  Toterest CUnleula-
in technical work, low teo tlon, Discounts: IX —

welghts nnd Measures; X

aprly the working rules of
—Useful Tables.

‘“nathematics in his profess
slun of lhuslness.
A our hooks
'lmﬁw It lnted

un <

| PRESS GUILD INC., 16 Murray St., New York City. te-1 |

Enelosed find §. veeess (08 Which mail me postpatd |

I the following book:
No.

N 2

No. 3

Name

Address ..
chiy and

are of unlform size 6x8 In. containing 61
troni_ baber with ~UfY eonlureal m\e_rs._'

S¢¢ cach, Toesipald, all three for §1.38.

Btate. ..
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| HOTEL DIRECTORY
OF THE RADIOTRADE

The Hotels on this page are
Patronized by the Radio
Trade. Make them your
Headquarters

At 999 hotels in Atlantic City
you can get the same thing . ..

rooms with or without meals . . .

*An Original and Unique
Service has made

THE
CAROLINA
CREST

The Thousandth Hotel

*Abed or at your service table
enjoy a delicious Tray Breakfast
WITHOUT CHARGE —in the
privacy of your own comfortable
room while you glance through
your morning paper . . . then
wonder—as all our guests do—
how we happened to move your
home to the

CAROLINA CREST

North Carolina Ave., near Boardwalk

ATLANTIC CITY, N. J.

SPECIAL WINTER RATE
$3.00 per day

Every room with private bath—

Bed lamps and at least three windows.

H. L. FAIRBAIRN, Mgr.

RADIO-CRAFT
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“The Gathering Place :

of -

Cosmopolitan New Yorkers” %

The RUSSIAN VILLAGE %

100 West 57th Street &
New York City

Dining, Dancing, Russian and Gypsy

Entertainment.

LUNCH — TEA — DINNER &

No cover charge at any time. :é:

Broadcasting \WWOR Circle 7-9434 =
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The Home Hotel
of New York

Il Homelike in service,
appointments and lo-
cation . . . away from
noise and congestion,
yet but a few minutes
from Times Square. ..
garage facilities for
tourists.

Room and Bath from
$3 single $4 double

500 Rooms

l":‘c‘)(mchf_olll:s :villl
t;-—MOTEI.
BRETTON HALL

BROADWAY at 86th ST.
=—= NEW YORK ===

A riotously gay new revue at
Connie’s Inn featuring the
finest in-colofed entertain-
Dancescompelling
music by Fletcher Heniler-
son and his orchestra,

ment!

CONNIE’S INN

131st St.—7th Ave., N. Y. C.
Tel. TIinghast 5-6630

A SPECIAL OFFER TO NEW READERS
| — Eight months subscription to Rapio-Crasr
for $1.00. Send remitrtance to Rapio-CrarT,
98 Park Place, New York, N. Y

www americanradiohistorv com
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The New and Beautiful
HOTEL LINCOLN
You are assured of MAXIMUM

COMFORT and MAXIMUM
SERVICE

1400 Rooms, each with tub and
shower-Servidor
SINGLE:
$3.00, $3.50, $4.00, $5.00
DOUBLE:
$4.00, $5.00, $6.00, $7.00

RADIO—DeForest Direct—now
being installed in avery guest room
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wealth of new technical informa-

Your Set Up To Date with lutest type Multi-
tivn listed in the e | -ection are the fol- mu and Pentole tub Al About D.C. Receiv-
\E\ T 14932 m ;_"L' R du-. Character - ! Vi i Tube Treatise.—llow to Take Care
T3‘!_I"-CE?“,'I_I:Vi“'(_'rs“_('-il"!-l of our NADIO SER- g0 -w;av; r] . ,,‘-.“l l.;m\' [],',.? f"r ,\." - ': of your Tubes And dozens of new radio exberi-
‘.(llkmli‘ o"el_..&}\‘ },l:‘-lt l-onE; U:l‘filhlv:'l-rt: as !; N Dt of Servi Test Oxcillate ments, hm.ts to Servicemen, valuable tables on
positively the srreatest book in brint NOT .IUST et A.C.-D.C. Dynutron Cireni ALl About Tone useful Tradio data), ete., jete
A CATALOG. It contuins 4 lurgs editorin Control Short-Wiy Adai and Converters. This hook is not just anether catalor but a
tion-—a veritable book i If with I =—Canstructing a 3-tube Super-llet Con
information not found :nywh else

rter veritable mint of radio

Among 1} Modernizing Ol Radio Set How 10 Select and

WRITE TODAY. Enclose 2¢ for postage. Book sent by return mail.

RADIO TRADING CO.

23 WEST BROADWAY

information whieh will
be of infinite and everlasting value to you.

NEW YORK

www americanradiohistorv com
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OXFORD DYNAMIC CHASSIS

These speakers are noted ior
tone without hum. D. C
modets can be supplied with
push-pull output transiorm-
ers. A. C. Models with 280
tube as reciifer.

d 147 Audit oL $12.95
4 12” Concert Dynamic 8.95
) aidget A CL
Dynanuie ........ .

0
D.C. and A.C. Field Chassis

14”7 5000 ohm field....$7.95
11v4™ 2500 ohm field.. 4.95
Midget 1000 ohm field 3.49

Midget 2500 ohm is supplied
with hum balancer.

PENTODE ADAPTER
This Pentode Adapter permits the insertion of a
type 247 Pentode Power Tube in place of the type
245 tube, Simply remove 245 tube. and insert the
Adapter, and plug in the 247,

OUR

NET

PRICE

Midger 2500 ohm field 3,49°

MAGNETIC CHASSIS ,IN BOSCH
CABINETS

Due to the many battery oper-
ated sets still in use which
require magnetic speakers, we
offer the following in the beau-
titul Bosch cabinet.

Boseh Chassis

B. B. L. Chassis....... $4.95
Utah Chassis . ........ 495
R, €. A. Chassis...... 4.95
Farrand Chassis ...... 4.50
FARRAND
Inductor Dynamic {

One o1 the hest sounding J -

speakers vou ever Theard. | FFamous

Words cannot describe the RCA

tone ot this speaker. No e i

. danger of hum. noise of ¢lec-
tricity and vet is superior to
many <ynamic speakers. Two °

9" $6.95; 12”. $7.95.

\ chassis

m
models.

| modeols

POWERTONE | for
every

Powertone Elec. Co. has set.

now enterec¢l the microphone
field with a complete line
oi microphone stands. We

Microphone Stands I
are in a position to supply

All offers are F.0.B. New York, and subject

to prior sale,
every order.

required with
if full

1 f 20% I
Terms: A deposit o© 7 deduct 2%,

Balance may be paid on delivery. Or,
amount is sent with order.

R.C.A. MODEL CHASSIS

A. C. Model 106 with 280 tube..$12.50
D. C. Model, 330 volt field, 1000

JENSEN DYNAMIC CHASSIS

Jensen Dynamics are used by

leading  manufacturers  in
their sets. We can supply
most of their models.

A. C. MODELS
D8 A. C. rectifier.. $14.95

Jr. Audit. tube as rec-
tifier Midget using

280 tube 12.95

D. C. MODELS

D7 2500 ohm fictd 12" $8.95
D7 1000 ohm ficld 12” 8.95
Midget 2250 ohm field 5.95

| A-B-C POWER PACKS

There are uow available to the Service
Man, experimenter, and custom set
huilder three models of power packs

designed to supply AT "B and
| potentials 10 rmadio  tecviver
charsex of almost any  type.  Each

pack is complete with voltage divider,
filter condensers, filter choke, by-pass
condensers, and taps for intermeldiate
voltages (R.F., Dercetor, AF., ete))
Two leads are provided for connee-
tion to a dyvnamic reproducer field;
or the circnit may he completed 1hrough a filter choke supplied with each
instrument, where Lhe reproducer is a maugnetic, or seli-puwered dynamie
unit.

Feutode, screen<prid.  variablesimi, uand all the other tubes may e

ypowered trom one of these packs. The characteristics of cach are as fullows:
Type A. Filument

_s.\'lppl_\' for  four ',‘)l.'e Type B. Filument sup- I:V‘Dehﬁ. r:;:[':"::’,;‘; s!!,pl
"," l,‘_”"'".'_ one  IT, ply for four 1yvpe 24 OF DR qubes Twe $47
Lo ',lA i 'nnd - or '27 tubes. two '457s Dentodds, andl wa 930
80. Plate l’ol.onl,ml. and  an '80. Plaie e » S ok
.1_85)' volte;  and 'L_hc potential, 180 and T ""»0 el
C” voltage Tequisite 1 Lo for the "45%. "o i he e

for iyvpe 'T1A tubesn. for the '17’s,

Fach of these units is provided with taps supplving the usual R.F.,

detector, und AF. voltages. These AW.C. Power Units are going like
hot-cakes
OUR PRICE

FOR ANY TYPE

%675

'-l;ALDWlN DYNAMIC CHASSIS

Made Dy the
famous Na-
haniel Baldwin

|
I 9” A.C. with
|

280 wbe $7.50
97 D.C. 2000
ohm & sta 5.50
9” 1.C. 2000
ohm withont
stand .
9" D.C. 2000
ohm less ont-

[ put rrans. 3.25
This speaker is
noted for its
fulelity of tone

| and sensitivity,

SCRATCH FILTER

It is now possible to filter
out scratch produced by the
needle as it rides over the

B.B.L.
2,

“;'y l"g:;ngfi:t?;l,fl'hi;]he ohm. with output trans....... 5.50 #rooves with the B.B.L.
0 - ’ l Same as above less transformer.. 4.50 serateh flter,
Your Price ....... $3.50 Modei 106 12” 2500 ohm field.. 7.50 | Price .............. 35c

DO NOT WRITE FOR CATALOG!

GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y.

www americanradiohistorv com
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Prices YOU can make

a REAL profit on!

Famous Model “G” Gordon
Phono-Motor and Turntable

First time at this price. Ruggedly constructed
throughout. Spanish felt gears assure silence.
Equipped with automamtic stop control. In-
duction type, no brushes. Easy to install—
exceptionally quick starting torque. For 110
volt 60 cycle alternating current. [roven de-
pendahility has made this New (ordon El-ctric
Phonograph Motor and Turntable the accepted
standard of ex-
cellence for they

industry.
First time at
t his price.
Make a nice
profit and build List $30.00
wond will with OoUR
everyone. PRICE $8.95

Farrand Dynamic Chassis

Famed for its simplicity
and reliability.  Easily
installed in all types of
radic  or phonoxraph
consolex. Tonul ran
and fidelity superior to
any other reprodueing
unit in  general use.
Dimension Heixht
inches, width 8% inches,
depth inches. For
A.C. current.

OUR PRICE

$5.95

Condenser Block for

Ma jestic
“B'" Eliminator
Replacement for defective
blocks in Eliminators
identieal in electrical character-
istiecs  aml  outside dimensions.

OUr PRICE
Can also be used in any make
Eliminator as well 8 mos

$2.75 p(l)j\;-el'. Ipaéks

Gordon Acme 4 Pick-Up
with Volume Control

Genuine Bakelite arm with
beautiful natural woorl [in-

ish will not show wear as
will plated metal. Faith-
fully reproduces the entire iof
musical range.

ouvr PRICE

$4.50

I.C.A. Test Leads— a Iy to the
deater or servh

an.  Unsurpaced f . il tracing shorl

opernd and other o Eusily at

tached 10 testing weter lectrical apparaty 4oc

Fixed Pigtail Resistors

OHMS

500 10,000 55.000
1,000 15.000 100,000
1,500 20,000 125,000
1,800 25,000 150,000
4,000 30,000 250,000
4,700 40,000 1 Megohm
6.000 60,000 2 Megohms

OUR PRICE T§e PER DOZ

ORDER DIRECT...

R. C. A. Loudspeaker 103

A beautiful speaker, superb in its
faithful reproduction. Molded
frame and pedesta] resemble hand "“
carved ouak. Mechanism concealed f
by attractive tapestry.
(Genuine R.C.A.)
List $18.00

OUR PRICE

Atwater-Kent
Condenser & Filter Block
For Model 37 and 38 Sets
Ideal filtering system for ANY
make A. set using 171-A
tubw.  Contains proper chokes = W
voltage condensers, (S v
Flexible  wire colored leads

and high
ame as orivinal

HOOK-UP
Green wire to 280, black to
R.F. plate, yellow to Powerl

Tube plate,  white 1o first
audio by-pass, white to C.T.
of 226 resistance,

red 10 detector OQUR
plate. Wire from PRICE

can to wround. $2.95

Kolster K-6 Speaker

1y cone
1 lone It

Peake
o

}'w):ne?‘"
I rk

¢ o Ige. 1Y Car
fine Walnut  cabb net Eauipned
1

ehel amil driviag unin. Fai

I
ful reproductlon e the f
e | allest volu

hr

™ List $20.00
3.35

AIR-KING
Superheterodyne S.W. Converter

The greatest converter
ever  huilt.

OUR
PRICE

Brings in Europea ation
clear as el ert
n a short way
iver ki
ubes pers f ) to
i ter & i
vovers all  wave lengths

<ingle  dial  control.  no
oy cupd. ity u
4 He-in fliainent
L v W ne
1] Your recebver |
|.n-l(|||" B, voltuge
0

10 lR vol Voltage OUKR PRICE

T s14070

the rvereiver.

o
size  Tx10x5  in. Welnht
N Ths

www americanradiohistorv com

from this page!

New Type Elkon Dry
Disc Rectifier

Standard on A" Elim-
inators  for  Majestic,

Mayolian, Webster. El-
kon, Bernard, Fada,
Knapp, Sentinel, Metro,
General Instrument,
Phileo (Elkon equipped)
and also on Elkon 3
amp.,, and BRriggs &
Stratton chargers.

List $7.00

OUR PRICE

$3.45

Baldwin Rival Unit

This Nathaniel Raldwin unit is
one of the finest. For phono-
graph, automobile and portable
radio outfits. We offer this fam-
ous unit Now at a sensationally
reduced Drice.

ovR PRICE N——— 50¢
VICTOR ABC

Power Transformer

For use with 6-226,
2245, 1-227 gund 1-280
tube Masunetically
shielded preventing hum.
Can safely be overload-
ed 30 High voltages,
100 volts at A0 mils on
either side of center
tap Extra large cava
especially  designed to
prevent overheating.

Can Be Used For Anv PPower Ampadier
Using 243 Tubes
Size: 4% v 5 x 5'% inches,
No. Center tap of 9 and 1. its)

and 41— 2'4 Volts.

and 71 in. V. High amp. 12:6).
and 6--Primary (1i0V. input).
Center tap of 12 and 1 AT

and 14--5 Volts (250).

No. 10 and 15--High voltawe for B supply.
No. |6=Center tap of above.

No. 12 and 17-21, in. volts high nmi 224)
B N (1

OUR PRICE
FREE Catalog—means money to you

7
FRO0P
S Gb BT 1L =

These are only a few snmples of the values to
he found in our catulog. 1t is full of itews on
which you can wake from 500, 1o 3004 profit,
And the hest of them is, they are sound. well
hnown, trademarked articles yuu can depend
upon.

Send 207 with the order and articies will he
shipped C.0.D.  Order any of the above ar-
ticles direct from this page. And be sure to
ask for the catalog. H means money to you'!

RADIO CIRCULAR CO.
225 Varick St. New York City

TEAR IT OUT NOW!

|
@ RADIO CIRCULAR CO., 225 Varick Street, New York City Send for FREE cata'ogl
: Enclosed find § This is 2094 of itens listed below. b will pay balance upon reccipit of merchandise. '
H We regret that we cannot accept orders under $5.00. RADIO CIRCULAR CO. .
- ) B 225 Varick Street. New York City 5
2 B Please send me your cutulog of radio bargains [ can ™
M g make a profit on, n
H u ! noderstand this obligates me in no way. -
: : Name :
"] HName U gddress :
]
B idress [T Also please wend catalog. @ Ciry Stare =
---.--...--.-.---....-.-.----.1.----.‘f‘..----.-*-III-II.-.---I--.- J
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Terms

Pay as you Play Your
Mid-west]! Terms as low as

$5.00 Down

COMPLETELY
ASSEMBLED

With Specially
Maltched Large
| DYNAMIC SPEAKER

DAYS
FREE
TRIAL

Deal Direct with Big
Mid-West Factory

—Save Middleinen’s Profits

Ncver before in the history of radio
has snch a powerful set heen oifered
at Mid-West's amazing low price.
Deal direct with the big MID-WEST
factory. Save the Jjohher’s profit.
Your outfit will reach vou splendidly
packed, rig tested  with every
thing in place ready to plug in.
No assembling! FEutertain yonrseli
or 30 days absolutely FREFE—tlien
decide. Save up te 50 per ceat it
buving direet from factory—insure
satisfaction—deal direct with the
. < g e world’s  veteran radio  builders

Wi Sl e o et ST EST o o
graco that 1 crafted into every MiD.  cvery MIDAWEST outfit is hacked
WEST Console. The eatalog 1¢ FHEE 4y apn gheolute guarantee of satis-

—i{t ddoesn’t cost you a pennyl IRush . .
the coupon— NOW! faction. You take no risk.

MID-WEST RADIO

DEPT. 22 CINCINNATI

Complete Line of
Consoles

Rush the eoupon for blg, beantlful
cotalog that lllnsirmes the counlele
lne of MID-\WERT console cabiner

All pew, all different, all priced to
save you 305 to 50%. You'lt gasp

CORP.

EST. 1919

OHIO

January, 1932

Push_Pull Pentode Power Output Tubes—
Multi-Mu Screen Grid Tubes—Real Auto-
matic Volume Control—All the Latest Im-
provements That Give Amazing Clarity, Per-
fect Tane, Split-Hair Selectivity and Sensitivity
Never Before Heard Of!

RADIO-FANS! Tust what you've heen looking for! \ power:
ful. new 1l-tube radio at an unbelicvable low price.  .And what
a radio! Two Push-pull pentode power output tubes with twice

the power and four times the sensitivity of ordinary 43's—and three
Multi-Mn  tules, together with a —24 first detector, gives you SIX
SCREEN GRIDS. These six screen grids. together with the —27 oscil-
lator, second detector first A.l°.. and automatic volume control—the 80
tuhes—gives total of ELEVEN TUBFES, with reception equal to fifteen
ordinary tubes a perfectly lalanced, non-oscillating, non-radiating. super-
heterodyne TEN-TUNED cirenit with real Autowmatic Volume Control that
holids these powerful locals down to the same volume as the distant stations

and counteracts that anuoying fading ou weak stations.

The use of a band-pass or pre-selector stage. t wether with Multi-Mu tubes.
makes this radio actually surpass 10 K.C. selectivity. Absolutely eliminates
those noisy singing “birdies™ and aun ving cross
talks. You'll be positively amazed and lelighted
when von see this sensational new set. hear the
beautiful mellow, cathedral tone—know what it means
to have that pin-dot selectivity aud unequaled
sensitivity.

Be convinced—TRY IT 30 DAYS FREE. Den't
send a penny. Mail coupon right now {for amaz-
ing FREE trial offer and complete details. You'll
be surprised.

Big Pay for USER AGENTS

If you are interested in making BIG MONEY in
spare time for just showing your MID-WEST
Radio to friende and neighbors. then check
the conpon and mail it immediately
for complete details. Special
guarantec and FREL trial
offer eliminates all
risk. Your big

TERMS

as low as

$5.00
DOWN
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Berhn 10 New Yok

NOW

On All

Newsstands P s e e

INV ENTIONS

25c The Copy

96 Pages—9x12 in.

st crmten

MAST T H o 4
STLE CONT RO, Tams , :

Fani ambul; COLUMAIA BRORDCHSTING STUDIO
2 PAREL b ambLTER 3 TP,

RAQIO AT AT 48
AN‘%I«II’Y(I €85 waDisOn ot
Waok) wew rond .

~,
! SHORT-WAVE (4902 METLR)
a3 SVOILE” TeAMSMITTER AT
e CROSS BAY,LONG ISLAND MY

})‘.‘ H | TeLeemong cmy T B
o A ‘

(L T T

ﬁ:‘am‘ “is s TO MY RADIO FRIENDS
e = WILL YOU BET 25¢ ON ME?
T want te ask vou, as a specinl favor, to stop 81 Your neafest newsstand and e:_et an issne
of EVERYDAY SCIENCE AND MECHANICS on the follawing unpreced nuted =l_rl_nn;.olnl~~u1-
ake the wmagazine home, look it over carefully at Feidd tnose articles which are o

a1 T ,
3 . interest to vou. 1. when yvon tinieh reading the naga ine. yon have fonnd t.h:n yon Iull“l\t T e 5
. ‘Tj had your money's werth, ¥ou may return the nagazine to 1 aed 1 will immediately i
Lo refund yonre quarter, plng postage which you eid o returning the qnagazinge ) maar T
¢l von aequainted with the magazine, Saet 5 ]

I am making thiz unpreecedented offer slmply to g infod ) QUL
Al becanse T honestly believe that every issie of EVERYDAY \( TENCE AND M W'll!l\ﬁlllﬁ
will be worth many dollars to you with the important infurmadion you ean't gel clsewlhene

RADIO AND TELEVISION ‘ . ol
T want you to loek particularly at the new ridio i televigion section containing
4 trememdons smeunt of infermation fer radio experimenters, of the kind ¥ou cannot

poessibly  get elgewhere. o
Thiz special affer to you is good dnring the month of Novemler nnl_\'.”l hop “"l
will do me the favor te take n i oon this nnprecsdeated preopositlon, Won't you R

write amd tell me how the haok strikes von i
Cordially vours, 1. GERXNSEACK.

RECEWVING
ALRIAL (a0 mgTERs)

13TacL B K.
DESiABLE

3
‘7’ b4t imans goop-mt

! -
} ] B
—— g —_—
y | ] ] 4 vaan,
SVOICE- RICLVER . Ty Feos v
{smoRt-marl FEC) | P R ¢ . I QG_‘ o 1 _‘/u S
3 RESISTANCE ) -~ s
COUPLED A \ . —~

STAGLS
Mar awe
LIFize

@ TIMAGE RECLIVER - ¥ 1200 €. PM.
(3MOaT waAVE PEL. 3 SYREHRONOUS
/ MOTOR

‘4

“IMAGE" AND "vOICE™ =gl O - o j MR DT - L
W LI T

LEVERYDAY SCIENCE AND MECHANICS 100 Park Place, New York, N. Y.
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—~"I HAVEN'T MISSED A SINGLE BROADCAST

OF LOUDSPEAKER RECEPTION, WITH ABSOLUTELY EVERY WORD AUDIBLE SINCE THE FOURTH DAY
OF LAST APRIL, OF STATION VK3ME (MELBOURNE, AUSTRALIA), EVERY PROCRAM LOGGED IN

MY LOG BOOK"

. . . writes & Lineoln owner in the mountains of
Tennessce. (Name and address on request.)

He continues: “This not only applies to Mel-
bourne, but ’

| HAVE NOT MISSED A SINGLE TEST

of JIAA, Kemukawa, Japan sinee May 1st, as my
reeords indicate. Other stations the world over
are meived on their schedules as regular as
elockwork. Even the little 114, KW station of
Ponzon, Poland is received on its wave of 31.35M
rezularly every Tuesday and Thursday.”

*Even with all the thrill that short waves posscss. a new one
comes when foreigners are lugged on the broadeast hand.

st week when I received Sydney. Honolulu. and Osaka
(Japan). all in one morning. it makes a fe & come that
almost tnkes away the thought of Lhe prevailing period of
depression. It in aimoxst weird to turn on the set in the mid-
day and log over thirty stations from seventy-five to twenty-
five hundred miles distant, but. [ add that the day it nccurred
was the best day of reception that 1 have had on broadcast
in many months."*

=
SLIGHT touch of a switch puts the tremendous power of a

1 5 to sso Lincoln DeLuxe to work for vour. POWER that pulls i pro-
i grams from the four corners of the carth, that spans the
seven scas Lo bring fascinating programs from foreign Lds

METER into your own home! POWER that enables Lincoln owners
toenjoy enviable records of almost unbelicvable performance!

However, sheer power alone could not efiect such remarhable results.

The overwhelming suceess of Lincoln reccivers is due to precise and

positive control of the exceptionally high amplificationa-<derived frone
four tuned I. I, stages.

No Globe Cireling Power Applicd to Short Waves

The Lincoln short wave feature is not to be confused with hastily
PLUG I improvised “‘converters.” “udapters” or other aceessory units that
- N are being used in some reccivers. Lincoln engineers have suceeeded
in designing the Deluxe to accommaodate short waves in precisely the
COILS same manner as the reception of broadeast stations, This feature is
inherent in the receiver itselly and has no external parts or eonnec-
tions. Each band of short wave frequencies is tuned throuzh its
permancently placed eoils and is passed through the high-gain, sercen-
grid 1. F. stages exactly the same as broadeast frequencies, thereby

GLOBE utilizing the entire resources of the famous Linecoln circuit.
w A small no-capacity selector switeh on the front pauel gives instant
aceess to any of the four bands of short waves or the broadeast band.

CIRCLlNG DeLuxe DC-SW-10 Battery Model is a Marvel of Crystal-Clear
World-Wide Performance
POWER From its first publie appcaranee the Lincoln DeLuxe DC-SW-10 has
achieved universal success. Retaining the identical engineering fea-
tures that has placed Lincoln A, C. equipment far ahead of the ficld,
the DC-SW-10 battery maodel affers extremely quiet, crystal-clear
reception of hoth broadeast and short wave programs.

LABORATO RY Availing themseclves of the new low drain tubes, Lincoln enginecers
CONSTRUCTED were cuml_bl?u-l_v successful ifl duplicating the mighty power, huir-
line selectivity and famous Lincoln tone quality of the A. C. models.
By COMPETENT In addition, the |')el,uvm l)(;-S\\'-I() is u_slmlishingly quict in operation
and possesses i richness of tone that is truly phenomenal. Although
ENG'NEERS primarily desigzned for rural and uncleetrified sections, the Del.uxe
DC-SW-10, hecause af its freedom from line-noise and its marvelous

tone quality is finding inereasing favor in urban homes,

couroy LINCOLN RADIO CORPORATION

Clip and mail the
coupon for complete Dept. RC-1, 329 S. Wood St., CHICAGO, ILL.
lu]ur"nnlI’on’;ﬂ;ullt
the Lineoln Deluxe g
SW-32 (110V-6¢ cycle Name. —— T T
A. C) and the De- S
Luxe DC-SW-10 (bai- Street............
teryanodel) receivers. Gi
Aty
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