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Rome and Londor

come w2 like locals

JUST AS CLEAR~-JUST AS LOUD

/ & TRULY international l
receiverhasbeenthedesire

of radio enthusiasts for years, and the
hope of engineers since radio began.
And what listener hasn’t wished for
a receiver that would bring him-—not
only the whole of North America—but
the major stations on the other conti-
nents as well, and as easily? 1931 sees
the perfected realization of all such
dreams, in the new and genuinely ex-
cellent Scott ALL-WAVE Receiver.

The new receiver tunes from 15 to
650 meters. Actually—without exag-
geration—it brings in Rome, London
and many other fureign stations below
200 meters, just as clearly and with
the same volume as a local broadeast.
Grand Opera—the real Grand Opera,
comes in direct from Rome to atford Scott
listenersthe musicalthrillof alifetime. And
Big Ben, tolling off the hours in the House
of Parliament in London, sounds as though
it were right over head. Such receptionisa
REGULAK. DAILY event in homes equipped
with the new Scott All-Wave Receiver.

New Standards

for Short Wave Reception

The performance of the Scott All-Wave below
200 meters is not to be confused with the unsat-
1sfactory short wave reception of the past. There
are no sharp edges—no irritating equawks—ne
mushiness orotherdisturbing receiver noises to
take from thethrill of listening to the other sice
of the world. The short wave broadcasters un-
roll their musie. voice and song thru the Scott
All-Wave, with the same liquid amoothness as
those within the 200-550 meter band.

Credit goes to new kind of
Intermediate Amplifier

The truly amazing performance—the unlimited
ranige —the actual 10 kilocycle selectivity —all
aredue to the new type intermediate frequency
amplification employed in this receiver. Never
before thought of —never before attempted
this system of amplification accomplishes ex-
actly what superheterodyne engineers have
sought to achieve, ever since the advent of thia
admittedly superior receiving circuit.

gives results impossible to otherwise obtain.

MAIL NOW 2;YEAR

GUARANTEE

Scott Transformer Co. R.C.-7° ;

4450 Ravenswood Ave., Chicago ° To simply say t'zat we be-
Send me full details of the new Scott All-Wave . lieve the new bc“’tt All
Superheterodyne. |amaDealer 0 Set Builder 0 Wave to be the finest re-
Service Muo O Radio Fap O ° ceiver ever built, does not
DVGATRE . . - o g a1 o rovd it s s s bsmimre 9 .

[ 2
BT °
lowa. . .... Y2, CI— -

SCOTT

JPERAETERODYN

GIVES A NEW MEANING TO “TONE”

The tonal reproduction of the Scott All-Wave is equally aa refreshing aa its sen-
gitivity nnd selectivity. From a whisper to concert volume, every note — every
delicate shading is faithfully reproduced. The push-pull audio amplifier employed

suffice to express our confidence in the engineering and quality construc-
tion that makes Scott performance possible. So—we guarantee each
Scott All-Wave for live years and agree to replace any part—free of
charge — that fails to give perfect service within that time.

Make the SCOTT ALL-WAVE
Prove Itself to You

Decide right now to have the ultimate in radic. Plug the new Scott All-Wave
into a base board socket in your own home. Tune in Rome— tune in London —
tune in Chelmsford—listen to Sydney. Australia—to Buenos Aires —to Bogota.
Colombia—enjoy short wave foreign stations to your heart’s content. Then step
thru the broadcast band for the domestic stations. You’ll find them all on dial,
and all with far more volume than you can ever use. The price of the new Scait
All-Wave is nmazingly low. Write for full particulars at once.

SCOTT TRANSFORMER CO.

4450 Ravenswood Avenue ~ Chicago, Illinois
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Important and far-reach-
ing developments in Radio
create sudden de-
mand for specially
equipped and spe-
cially trained Radio
Service Men.

With this
Radio Set
Analyzer
(sent beveyMem‘er)

@ou Can armn

HOUSANDS o1 skitled Radio Service Men are needed now to

service all-electric sets. By becoming a certified R. T. A. Service

Man, vou can earn $3.00 an hour full time or spare time, and fit
vourseli for the big-pay opportumniues that Radio offers.

We will quickly give vyou the training vou need to qualify as a
Radio Service Man . .. certiiy vou ., ., furnish you with a mar-
velous Radio Set Analyzer. This wonder instrument. together with
our traiing, will enable you to hold vour own with ¢xperts who have
been in the radio husiness for vears. \WVith its help you can quickly
diagnose any ailing Radio set. The tramimg we give you will enable
you to make necessary analysis and repairs.

Serving as a “radio doctor” with this Radio Set Analyzer is but one
oi the many easy ways by which we help yvou make money ont ot This amazing Radic Sct Analyzer plus the

$320 41 hour

Radio. Wiring rooms for Radio, installing and servicing sets ior
dealers, building and installing automobile Radio sets. constructing
and installing short wave receivers . those are a jew o1 the other
ways m which our members are cashing in on Radio,

As a member of the Radio Training Association. vou receive personal
instruction from skilled Radio Engineers. Upon completion of the
traiming, they will advise you personally on any problems which arise
in yvour work. The Association will help vou make money in vour
spare tune, increase vour payv, or start vou in business. The easiest.
quickest. hest-paving way for you to get into Radio is hy joining
the Radio Traimming Association.

No-Cost Membership Plan

The No-Cost Membership Plan enahles von to secure a membership

instructions given vou by the Association will
transform you into an expert qnickly.  With
i, you can locate trowbles in all types of sets
test circitits, - measure resistance and condeuser
capacities. detect defective tubes. Knowing
how t0 make repairs is easy; knowing what
the troulle is requires expert kuowledge and
a Radio Set Analvzer. With this Radio Set
Analyzer. you will lic able to give expert serv
ice and earn 00 a our. Possessing this
set analvzer awd knowing how to use it wi
be but one of the henefits that will Le yours
as i memher of the R, 1L A

Now Open

Fill Out and Aail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-7, 4513 Ravenswood Ave., Chicage, Il

without cost. The training and the valuable Radio Set Analyzer can |
Gentlemen:  Send me details of vour No-Cost :
|
I

he yours! Now is the time to prepare to he a Radio Service Man!
By the time you're ready, demand will exceed supplv. Bigger salaries,
rapid promation. higger opportunities! For the sake of extra money
made in your spare time, higger pay, a husiness of vour own. a position
with a future. get in touch with the Radio Traming Association at

|

|

|

|

|

I Trai ing Offer and information on how to make
once. Send for No-Cost Membhership Plan. and FREE Radio Hand- |

I

|

|

1

i

|

i C | real money in radio quick.
hook that will open vour eves as to what Radio has in store for the
ambitions. Don't wait! Don't delay! Get started nov

NRINE  mrwre M@ bl b TR B0 b i KR T
|
RADIO TRAINING ASSOCIATION OF AMERICA AGIS —oereee e !
Dept. RCA-7 4513 Ravenswood Ave, Chicago, Il | e e - :
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In Forthcoming Issues

MODERNIZING THE OLD SUPERHETERODYNES, by
F. L. Sprayberry.  No article we have published has at-
tracted more requests for personal information than Mr,
Sprayberry’s explanation of his way of adapting the Radiola
“28" to 2-volt tubes.  Tle will write also on the carlier
models, 25" and “812.7

THE RADIO-CRAFT PENTODE PORTABLE. In every
country of Europe, the portable radio recciver is a favorite
type; it has never reached any such vogue here—possibly
because of the very relative nature of its “portability,” ‘The
new pentode has made possible a very light, compact, in-
expensive model of good output, which will be deseribed.
It is a development of Rapto-Crarr laboratories.

APPLICATIONS OF TIIE PENTODE, by C. Ii. Denton.
This article will be devoted to the practical side of the prob-
lem. It will contain corves, data, and cirenits for the use
of the pentode to best advantage; either for the construction
of a new receiver, or the modernization of the older models.

IMPROVING RESULTS WITIH SHORT-WAVE ADAPT-
ERS, by Lewis Winner. A discussion of the principles to
be followed in obtaining good results on short waves with
adapters (or converters) used in connection with broadeast
receivers.  This article will show many where their mistakes

have been made, and enable others to make good short-wave

reception better.

RADIO-CRAFT Is published monthly, oh the ffth of the month preceding that of
dale; 1ts subscription price Is $2.50 per year. (In Canads snd foreign countries,
$3.00 a year to cover sdditional postage.) KEntered at the postoffice at Mt Morris,
1., as second-class malter unhder the aet of March 1. 1879,  Trademarks and
tinnsrlgllnls by permnission of Gemnsback I'ublications. Iur., 98 DPark Place, New
Cork Clty.

Text and {llustrations of this magazine are copyright snd must not be reproduced
without permission of the copyrighl owners. We are al:o agents for WONDER
STORIES and WONDER STORIES QUARTERLY,  Subscriptions to the-e maga-
zlnen iney be taken In combination wlth RADIO-CRAFT a1 reduced hibh rares.
Write for informatioen.
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Coyne students get-
ting actual experi-
ence on one of my
bigsynchronous
converters!

One of my In-
structors explain-
ing the operation
of aradia! nirplane
engine.

Don’t spend your life in a dull, hopeless job! Don’t be satisfied with JOBS PAYING
on’t spend your life in a dull, hopeless job! Don’t be satisfied wi

a mere%%0.0}(’) or $40.00 a week! You don’t have to! Electricity $60 to $200 d Week
pays salaries of $60.00, $70.00 and even $200.00 a week to thou-

sands of fellows no smarter than you. Power Plant Operator $50 to $70 a wk.

o = MaintenanceEngineer 60 to 100 awk,
LearnWithoutLessonsin90Days | v e moms
ln the Great Shops of coyne Illumination Expert . 50 to 80awk.

Come to Coyne at Chicago and learn Electricity in 90 days—not by Reip S ca BXpers “ROde Winw i,
correspondence, but by actual electrical work—on huge motors Aviation Ignition . . 60 to125awk.
and generators, switchboards, power plants, substations, auto and Battery Expert . . . 70to200awk.
airplane engines, armatures,ete. Youdon’t need advanced education 5

or previous experience. Coyne has been placing men in Big Pay Elec- Auto Electrician. . . 75to 200 awk.
tricalJobssince 1899, Let Coyne help youtoa good electrical position. Contractor-Dealer . . 60 to800awk.

Free Employment service Signal Engineering . 50 to 100 awk.
Earn As You Learn

Don’t worry about a job! My Employment Department I:R[[ H.EURI(M. BUGK (tmpon

gives vou a FREE lifetime service. And if you need part-

. n -

time work while at school to hel Bay expenses, we’ll gladly @ . c.LEwis, PRESIDENT =

help you get it. MAIL COUPON F FREE PROOF THAT YOU = €COYNE ELECTRICALSCHOOL, Dept. B1-81 g

CAN HAVE A GOOD ELECTRICALJOB IN 90 DAYS! Get myBig = 500 South Paulina Street, Chicago, Illinois =

Free Electrical Book—FREE Radio and Auto Electrical offers. Find @  Gentlemen: Please send me your big Free Electrical Book with =

out about my special low tuition price. This does not obligate you : 15} illustrations. This does not obiigate me. :

in any way. JUST MAIL THE COUPON! - -

- :

COYNE ELECTRICAL SCHQOL : B :

H. C. LEWIS, President Founded 1899 - -

e - - . = Address....cieieiiiieretiiaiansena BO00000GE 00 08 -

500 S.Paulina St., Dept. B1-81 Chicago, Illinois s
] ) -]

—— ] T T S O e O State...coovanenee. 5




—a mer seasoil has bLeen a curde to the radlo
insn because that 1s the time when radio
actvites are at thele lowest,

BIG News for you __ g Tp———

-._"_‘____,...»- ———— - In the summer time, neople do not use
J—— —— = e ————— thelr radio sets so much and there is, as
i e a rule, littie servicing o be done. Thiks

- - —— means that the uverage radio service man

and radiotrician tinds pretty sltm  plek-
ings during the summer months.

We have given this probiem conslderabla
thought and for over a year workel qulet
Iy on the prublem; amdi from
now oh every radio man, ser-
vice man and radiotrician will
have a steady Incoma all the
year around, incredible as this
may seem.

The idea of radio peopls
servicing refrigeration units is
self-evident and the thought
has occurred to perhaps un
told thousands of radlo men
ever since electric refrigera-
tion started. Yet nothing was
done. because the average radio
man knows litile or nothing
about refrigeration. Our sur-
vey of the field convinces us
that. compared with senlcing
a radio set, the serviring of
a refrigerator 1s absundly slm-
ple. cnce you get the hang of
it: and thet is exactly why
the OFFICIAL REFRIGERA.
TION SERVICE MANUAL is
golng to he a slide-partner to
the OFFICIAL RADIO SR
VICE MANUAL. with whieh
you are well aequainted.

When you are called in to
service a radlo set, it s easy
to find out if your customers
own a refrigerator. 17 they
do. you can now fell them
that you can gerviee the re
fricerator as well. Place your
card somewhere near the re
frizerator s0 that, If trovhle
comes. you will be called in
to fix it

From whstever point you
look at it. you will make
money. And don’t ever lose
sight of the fact that refrig.
erators usually need servicing
in the summer time and that
it is here that you wlll get a
new and extra Income.

Rut don't take our word fm
all this. Study the sltuation
yourself anel sce if we are not
right. Lok around in your
Jocality and find out how nany
refrizerators there are. At the
present time the servicineg o
these refrigerators goes to other
tradesiwhen this business might
just as well belong to you.

So we say to you, why not
go Into the refrineration ser-
viclng business at once? Re-
member, there is blg money
fn It and the refriaeratior
business s growing enormously
every year: and it won't be
very lormg before thera will be
more refrinerators than radies,

The OFFICIAL REFRIGER-
ATION SERVICE MANUAL
has Dbeen edited by 1. K
Wright. whe 1s an expert anc
a leading refrigeratlon author-
ity. FHe iz a member of the
Amerlcan Saclely ¢f Mechan-
jcal Fneineers, American So-
clety of Refrigeratinn Englin-
sers. The Natlonal Assoclatlon
of Practical Refrigeration En-
glneers, elc.

The new Manual. as you
will see from the photographic
repraduction. is the same slze
as our OFFVICIAL RADIO
SERVICE MANTUAL, 1t will
be 9x12 ftnehes, and will
contain at least 400 papes—
loose-leaf. hound In leather-
ette, pold-stamped cover: in
fact. 1t is a zold mine of
fnformation on the eutire art
of refrigeration.

Here are the chapter con-
o by i tents: Preface: Tutroduction;

A ;_.‘,S_ - ‘?lnlor.v r|l Rcffrl;ﬁ:;nlon: l'-‘lun-

] o e - PEAY R amentals o rigeration;
¥ s o u';:"g[ﬂ'- SRR Deserintlon of Afl Known 'Fypes
GPMETT A2 NI of Refrizeration; Rorvice Toals
Bt g P ) and Shop Fquipment: Trouble
- Shooting; Motors; Unlt Parts, Valves and Automatie Kquipment: Manufae-

turers. Makes and Specitications of Units; Manufacturers of Cablinets.
Feery pare I8 profusely illustrated; every refrigerator part is explained; dia-
Frams are furnished of every known machine: special care iz fiven W the servieing end. of course: all the tools needed aro
illustrated and thelr use explalned; there are truuble shooung charts, and oti:er serrice data.

This by no means exhausts theé contents of the hook. and 1t woeuld take much more space to give you all of the detalls
L.ast year. when we hrought ont the OFFICIAL: RADIO SERVICE MANUAL. we¢ made a special hre-publication offer
u.)l ;J:r“friends. which aCtually saved them thousands of dollars. We are now giving you the same chance again for a very
shoj me.

GERNSBACK PUBLICATIONS. Inc. RC-7
96-98 Park Place, New York. N, Y.

As per Your special pre-publieation offer, T enclose
herewlth my remittance for §2.50 (check or money
orler preferred) for which you are 1o send 10 me,
Dostage prenald. one enry of the OFFICIAL: REFRIG-
ERATION SFRVICE MANT'AL as soon as it comes
off the press. I understand that the price upon pub-

liratlon will be $5.00 per copy and this speclal offer SPECIAL PRE.PUBL'CAT'ON OFFER

will be void. The regular price of the OFFICTAL REFRIGTRATION SERVICE MANUAL is $5.00 after it is published. To you. the
book will be sold at $3.50 prepalkl 1f vou send in your order at wnce hefore the publication of the book. Please use the
coupon. The whole book Is now ready for the printers amt we are putting en the last finishing touches. It will he in the
Name prinier’s hands {n a few weeks. Once the OFFICIAL REFRIGERATION SERVICE MANUAL s lssued. you know from

M . it » s e Y R A exberience that we caanot aliow any price reduction and, the instant the book comes off the press, the Price will be $3.00.

GERNSBACK PUBLICATIONS, Inc.
96-98 Park Place New York, N. Y.

Adilresy

City SR .

State, mewwspiameon 3
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STUDENTS WORKING ON FILM SCANNING MACHINE OF OUR MODERN TELEVISION TRANSMITTER

LEARN RADIO-TELEVISION
TALKING PICTURES i» 10 WEEKS

By Actual Work ~«~ In the Great Shops of Coyne

Don’t spend your life staving away in some dull,
hopeless job! Don’tbesatisfied to work fora mere

20 0r 330 a week. Let me ahow¥ou how to make
REAL MONEY in RADIO—THE FASTEST-
GROWING. BIGGEST MONEY-MAKING
GAME ON EARTH!

JOBS LEADING to SALARIES
OF $60, $70 A WEEK AND UP
Jobs as Designer, Inspector and Tester, paylag
$3.000 to $10,000 o year—as Radio Salesman and in
Service and Instailation Work, at $45 to $100 a
week—as Operator or Manager of a Broadcasting
Station, at $1,800 to $5,000 a year—as, Wireless Op-
erator on a Ship or Airplane, as a Talking Picture
or Sound Expert—~HUNDREDS OF OPPORTU-

NITIES for fascinating. BIG PAY JOBS!

No Bcoks - No Lessons
A1l Practical WorR

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
Radio Receivers, huge Broadcasting
equipment, the very latest Television ap-
paratus, Talking Picture and Sound Re-
production equipment, Code Practice
equipment, ete. You don’t need advanced
education or previous experience. We give

H. C. Lewis, Pres. Radio Division Founded 1899

COYNE ELECTRICAL SCHOOL

_'_520 S. Pauli_na Street Dept. B1-8H Chicago, llinois

you—right here in the Coyne Shops—all  velousopportunities! LearnRadioSound
the actual practice and experience you’ll workatCoyneonactual TalkingPicture
need. And because we cut out all nse- and Sound Reproduction equipment.
less theory, you graduate as a Practical

Radio Expert in 10 weeks’ time. EARN AS YOU LEARN
Vv You Get FREE Employment
TELEVISI 0 N Service for Life. And don’t let
Is Now Here! lack of money stopyou. If you need part-

: time work while at school to help pay liv-
And TELEVISION is already here! Soon jng expenses, we will gladly help you get

there’ll be a demand for THOUSANDS of it. Many of our students pay negrly all
TELEVISION EXPERTS! The man who of their expenses that way. Mail the
learns Television NOW can make a FOR- ¢oupon below for full particulars!
TUNE in this great new field. Get in on -

the ground-floor of this amazing new Ra- Coyne is 32 Years Oid

dio development! Come to COYNE and Coyne Training is tested, proven bevond ail

learn Television on the very latest, new- }ioubt.H You can find Dtl“ emytl.{:;gig a'b;olu;ely
Sor : ree. How you can get a g o job or how
est Television equipment: you ean go into business for yourself and earn from

- £ §3.000 to $16,000 a year. It costs NOTHING to in-
vestigatel Just MAIL THE COUPON for YOU
Talklng Plc tu res COPY OF MY BIG FREE BOOK! r
A Great Field S . R — S S - -
Talking Pictures and Public Address H. C. LEWIS, President

Systems offer thousands of golden Radio Division, Coyne Efectrical School
opportunities to the Trained Radio 500 §. Paulina $t., Dept. Bl.8H Chicago, IIL

an. Here is a great new field of Send me your Big Free Radio Book and all

Radio work that has just started to details of your Special Introductory Offer,
grow! Prepare NOW for these mar- This does not obligate me in any way.

NAIHE roroxs otors o ST TR a 5 orotess o e o0 eimieis 818

AdATress....vsearassastrssniessssscassssca

-—---q

L& 17 NP 1, 1 IS
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The Model PR-3FS Short-Wave Con-
verter that is, in fact, an all-wave con-
verter, as it cnables also the reception
of broadcast frequencies. The range is
25 to 600 meters, so you are sure to
cover the television band, toco.

-

The new Hammarlund Junior Midline
Short-Wave Condenser, capacity .0002
mfd. The rotor plates turn in a diam-
eter of only 2 inches. while the total

frame depth is only 13§ inches. So this
is an extremely compact condenser, made
by one of the foremost condenser manu-
facturers in the world. It is our Model
No. PR-H-20, made specially for us.

A ———————— e ey

l RADIO WORLD.

135 West 45th St., New York. N. Y.
Enelosed please find:

[#12.00 for twoe years' suliseription (103 issues) for
RADIO WORLD at the regular rate.  Plesse seid
as w premdfum all pabts o build the Short-Wie
onverler, including  filament  transfonmer  aml
SxT-immh cahinet,  but opat incleding tubes,
This is your Mwlel T"R-3F=.

[C#6.00 for one year’s sulseription (32 [ssucs) for
RADIO WORLDL.  1lease send the Shart-Wave

Coill K1t as a premlum, viur madel PROAK 1,
emmsisting  af  three plug-in colis and  base e
ceptacte

R.00 for six monthe’ auhscription (26 lzsnes).
Please send the 1lammarlund Condenser, PR-11-20.

"SHORT WAVES with a Converter!

ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast

receivers today, and audio amplification remarkably faithful, it is convenient.

economical and easy to tune in short waves and television with a converter. In

that way you use your entire broadcast receiver just as it is, and besides the
television band, tune in other short waves. The range is 25 to 600 meters, when the
broadcast set is worked at a high frequency, around 1,500 kc.

The converter illustrated is model PR-3FS and has a filament transformer built in.
There are only four external connections to make, and one of these is to a positive B
voltage. 50 to 180 volts. taken from the receiver. If you have a screen grid set you may
take this voltage from the screen of a radio frequency tube, by looping the bared end of
the B plus lead and slipping the screen prong of the tube through the loop before reinsert-
ing the tube in the set.

The converter uses three 227 tubes and plug-in coils of the tube base type. There is
an AC switch built in, but there is only one tuning dial (at right). The condenser is
the new Hammarlund Junior Midline of .0002 mfd. capacity.

This short-wave converter has proved highly satisfactory, developing great sensitivity
and enabling the penetration of great distances. There are no body capacity. no squealing,
no squawking and no tricky tuning.

By all means provide yourself with the complete parts for this dandy converter. as
specified by Herman Bernard, the designer.

vV

HE newest condenser to come from the laboratories of the Hammarlund Manufac-

turing Co. is the Junior Midline, made especially for us, and designed for highest
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning
characteristic prevails.  Single hole panel mount. in a 3§ -inch hole (with option of sub-
panel mounting by built-in brackets): end stop provision at both extremes: rigid plate
assembly and the fine workmanship of Hammarlund mark this compact condenser. The
overall depth of the frame is 13§ inches. while the rotor plates turn in a diameter of
only two inches. This condenser, our Model PR-H-20. is a superb product. in line with
the modern vogue of compact parts.

v Vv

RECISION short-wave plug-in coils, three coils to a kit. not counting as a coil the
movable tickler. Used with .0002 mfd. for tuning, this kit of coils affords coverage
of from 15 to 160 mecters. These coils are wound on 97% air dielectric and are pre-
cision. de luxe products. A receptacle base. on which the adjustable tickler is mounted. is
supplicd with each coil kit. This kit is our Model No. PR-AK-1 and represents the
pinnacle of short-wave plug-in coil achicvement. It is for Short-wave receiver circuits.

vV

EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION
PREMIUMS!

RADIO WORLD, now in its ninth year, is the first and only national radio weekly.
and publishes the latest. up-to-the-second news of circuits. both of kit types and of 1931
commercial receivers, as well as news of happenings in the broadcasting field. Lists of
broadcast and short-wave stations. including television stations, are published regularly.
You get your information weekly—which means quickly—and you get it accurately. so
be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now
premiums especially attractive to short-wave experimenters. and ask you to make your

choice from the parts offered on rhis page. When ordering. please use coupon.

The regular subscription rates are: $06 tor one year, 52 issues. one cach week: $3 for
6 months. (26 weeks): $1.50 for three months, (13 weeks): $1 for 8 weeks: 15¢ per
single copy.

- ) S — -
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[will train yo
at home

$100 a week

“My earninzs in Radio
are many times greater
than I ever expected they
would be when 1 enrobed,
They seldom fall under
$8100 a week. your
eourse cost four or five
times more 1 would still
consider it a good invest-
ment."

E. E. WINBORNE

1414 W, 48th St,,

Norfolk, Va.

Jumped from $3§ to
$100 a week
“Before I entered Radio
I was making £i5 a week.
Last week 1 earned #110
servicing  and selling
Radios. T owe my success
te N. R. I. You started
me ol on the right foot."
J. A, VAUGHN
3715 8. Kingshighway,
St. Louis, Mo.

8500 extra in ¢ months

“In looking aver my
reeards 1 find I made $500
from January to May in
my spare time. My best

week brought me $107. > i, - " 1

I have only one regret
regarding yvour course
—I should have taken
it long ago."
HOYT MOORE
R. R. 3, Rox 919,
Indianapolis, Ind,,

RADIO-CRAFT

Radio Job.

If you are eamning a penny less than $50 a week. send
for my book of information on the opportunities in Radiao.
It is free. Clip the coupon NOW, Why he satistied with $25,
£30 or 240 a week for longer than the short time it takes to
get ready for Radio.

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

In ahont ten years Radio has grown from a £2,000,000 to
2 ¥LO000.000.000 industry. QOver 300.000 jobs have been cre-
ated, Hundreds more are being opened every year by its
cantinuned growth,  Men and young men with the right train-
ing—the kind of training I give you—are needed continually,

You have many jobs to choose from

Broadeasting stations use engineers, operators. station
managers and pay $1.800 to %5000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, huyers, for jobs paying up to $15,000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide truvel at practically no expense and a salary of {85
to $200 a month. Dealers and jobhers employ serviee mmen,
salesmen, buyers, managers, and pay $30 to %100 a week.
There are many other opportunities tvo. My hovk tells you
about them.

8o many opportunities many N. R, I. men make
$§ to $25 a week while learning

The day you enrolt with me I'll show t'ou how to do 10
johs. common in most every neighborhood, for spare time
money. Throuzhout your course I send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making $200 to $1,000 for Lundreds of N, R. 1.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Televicion experiments, Wired Radio, Radio's use
in Aviation, are all given. I amn 80 sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your luaition if you are not satisfied with my Lessons
and Instruction Service upon completing.

64-page book of information FREE

Get vour copy todav. It tells you where Rudio's
good johs are, what they pay. tells you about my
course. whiat others who have taken it are doing
and making.
out the slightest obligation.

ACT NOW.

B

National Radio Institute Dept.. I1IGX
Washington, D. C.

Pioneer and World's
Largest Home-Study Ra-
dio training organization
{ devoted entirely to train-
ing men and young men
for good jobs in the Radie
industry, Our growth has
paratleled Radio's growth.
We occupy three hundred
times as much tloor space
now as we did when or-
| ganized in 1914,

less Find out about
this quick way to

zs\NVW}
Find out what Radio offers you, with- S Radjo
.4

== Needs
J. E. SMITH, President —= Trained FILL OUTA
Men 3

will giveYoumy new 8 OUTFITS
of RADIO PARTS for ahomne

Experimental Laboratory

You can build over 100 cir-
cuits with these outtits, You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make tlhem
work,  This makes learning

at home easy, fascinating, |

practical.

Back view of 5 tuhe
Screen Grid A. C. tuned

Radio frequency set-—
only one of many cir-
cuits you ean build

with my outfits.

am doubling and tripling the

salaries of many

1N onc yecar and

. BIGGER
%; PAY ;

. 2

J. T, SMITH. President.

National Radio Institute, Dept. 1GX

Washington, D. C.

Dear Mr. Smith:

Name

ND
14 THIS COUPO
Our Own Home%’%\m‘ S o ooT——

Send e your hook. This
request does not obligate me.

—

MAIL

~1
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The Third Supplement

to the
OFFICIAL RADIO SERVICE MANUAL

Is READY for Distribution

' SUPPLEMENTS Nos. 1, 2 and 3 to the
NOW OFFICIAL RADIO SERVICE MANUAL
® are obtainable —

NE of the most important achievements in recent tadic  Sagme of the features
book publishing comes with the completion of the

first three Supplements to the OFFICIAL RADIO in the third Supplement

S_ER-VIC}E MANUAL. These Supplements, now_ready for
;i_xshtr:ibutxon. are tl:ic begml}mg hof a Serig;hwhlch wﬂfl :c gub- Completely revised index for the entire OFFICIAL RADIO
ished every sixty days during the year. e pages of the Sup-
plements are printed exactly like those in the OFFICIAL SERVICE MANUAL.
RADIO SERVICE MANUAL, and as each Supplement is : s .
added periodically it will be kept uniform with the original book Radxo—Phonogr?ph ms?allatlon,
in paper stock, (loose-leaf form) and in make-up. Wattage of Radio Receivers,
The third Suppl t to the Manual brings that useful book EEN R

e third Supplement to the Manual brings that useful boo :
right up-to-the-minute with the diagrams and schematic cir- g:dad_Remst_or ‘and Condenser Values,
cuits of the latest radio models which have been placed on the nadian Circuits.
market during the past few ronths, as well as with new
information of sets for 1930 and 1931. LIST OF CIRCUITS PUBLISHED IN
With each set of Supplements a new index is supplied. The SUPPLEMENT No. 3
pages are numbered to enable one to include the new additions . .
in their logical places in the original OFFICIAL RADIO Sentinel Audiola Electrad
SERVICE MANUAL. Erla Philco Loftin-White
Every owner of the OFFICIAL RADIO SERVICE Stewart Warner  ¢apadjan. Kellogg
MANUAL will be sure to be up-to-date in radio if he becomes Story & Clark Westinghouse Bosch
a subscriber to the Supplements. The cost—only $3.50 a Brunswick E Silvertone
year—is trifling, when it is considered that it is our intention Radiola DeForest Crosley  New Midget
to publish enough Supplements during 1931 to make the Vi e or Circuits
present SERVICE MANUAL more than twice the size it s &
is now!
SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE MAIL

$3.50 A Year TODAY !

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1.

This is a very small cost when you consider that for the whole year a Supple- e e —

ment will be mailed to you every other month. Those who already own the GERNSBACK PUBLICATIONS. Ine., RC-7

OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 96-98 Park Plate, New York. N. Y,

can be expected from a $3.50 investment in the Supplements to the original 1 enclose $1.60 for which yon afe to enter my subscrlption

book. Qir\\g:[e\r.\'umls:en:ent; (;Irr llh:’ ?:‘!;‘"l.ll."'q I!.\Il)l()l.\‘l-:lliﬁl(;l-i
MAL Nl 8 NAe TSl A 1€ Supplements 1

If you are one who has not yet recognized the importance of owning a copy e s G Pl UL EELET LT 5 ) LIS

of the OFFICIAL RADIO SERVICE MANUAL, turn to page 56 in this
issue and learn more about this valuable book.

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

July 1st September 1st November 1st

B

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

he Radio Dollar

By HUGO GERNSBACK

N a time of rapid induostrial changes, we may easily fail
to recognize how thorough these changes are and, also,
how revolutionary in many respects is the fall of prices.
During the present depression, all industries have, ot
course been affected to a marked degree; but there is, per-
haps, no other industry that has been affected so vitally as
radio. It is noteworthy that the downwiard price movement
in radio has exceeded that of most other industries,

Few people realine that the radio dollar of 192426, when
radio activities were at their peak.
is worth less than 25¢ compared to

The reason, of ecowrse, is that taday the basic industries
from which the radio industry derives its raw materials are
all operating at exceedingly low costs, and in NENY  CHses
even below cost,

Take, for instance, snch an iten us copper, which enters
largely into the production of every radio set; it is today
selling actually lower than it has done in the past 35 years,
The chanees are (going by averages), that copper will not
sell so low again for many sears to come,  The same thing

is true in a proportionate degree of all
other materials.  Many industries, in

today and it is probable that the fig-
ure of 25¢ on the dollar is quite high
as radio goes today. It can at best
only be an approximation or an aver-
age: but you can pick out any amount
of items where the radio dollar of
1924 is worth considerably less than
25¢ today.  Or to put it in another
wiy, heeause of the lower prevailing
prices, the purchusing  power of the
radio dollar today is therefore $—
compared to the 1924 dollar,

exception.

publications.

Pake, for instanee, the receiving Just to mention a few which “hroke
first” in Rap1o-CRAFT:

tubes.  In 1924 the average price of
tubes  was  around  $H00 or  $5.00
apiece: while today, the average price
ot tubes (disreparding list priees, and
using average prices in the open mar-
ket) is about toc.

Thyratron

Radio Fever

Take the average radio set in 1924;
the prices then were around $150.00
to $200.00; whereas today, the aver-
age price—when the midget sets are
figured  in—is  somewhat less than
§50.00 if we figure the sct stripped,
and  without tnbes.  We must also
figure that in 1924 sets were sold for
£150.00 to 200,00 without o loud

Radio Sextant

FIRST!

OR the past two years, Ravt-CrarT
has brought to its readers FirsT, all new
radio developments, with practically no
in many cases, the new inven-
tions and developments are published from “The
two to four months ahead of other radio

Automatic Volume Control
Farnsworth ‘Felevisor

Kruesi Radio (Airplane) Compass
Variable-Mu Tubes

Long-Wave Converter
Cold-Cathode Vacunm Tubes

Short-Wave Prospecting

If you wish to get the latest radio de-
velopments FiksT. read Ranw-Craer,

ruinous competition, are selling their
product actually at a loss. Copper, for
instunce, which costs more than 11¢ a
pound to produce, on the average, is
sold at 9¢. That means, that the puh-
lie today is virtually getting radio
wereladise at less-than-cost priees;
which eondition, i the very nature
of things, cannot last forever,

same idea is earried further
into  the finished  product as  weli.
Thus, for instanee, radio tubes also
are being sold ot lower prices today
than  they probably  will he for 2
generation to come,  The reason here
is @ price war hetween several of the
large tube interests, in order to ex-
ternrinate a mnnber of simaller eon-
cerns.  After this has been accom-
plished, the chances are, the prices
will be higher again,

The same situation also prevails in
the radio set industry; and those who
can see the handwriting on the wall,
realize that, even today, only a com-
paratively few radio set manufactur-
ers are left compared to the peak of
1926-1929. After the process of eli-

speakers but today practically all sets
come  with loud speakers, and the
purchasing value of the 1931 dollar therefore, is proportion-
atcly higher.

There is not a single radio item today that cannot be bought
at prices that are exceedingly low—if vou cotpare them with
those prevailing in [92+—whether it he standard merchandise
put out by a reputable house, ov surphus merchandise thrown
on the market for what it will bring.  No matter how von
figure it, the radio dollar today in purchasing power is higger
than it ever was.

In many respects, it may be said that this is the radio mil-
lennimin, so fur as prices are concerned; and it is doubtful
indecd if we shall ever see such low prices again,

ntination is over, the chances are that
the present depression will be over
as well, and higher prices will prevail for both reasons.

These are the hevday bargain davs of radio, Ten years
from now, we shall look back with wonder at what we were
able to buy with the radio dollar in 1931, and we will nmevel
how it was done.

The intelligent radio miun of today appreciates this situs-
tion, and is making the best of it hy stocking up with the
neeessary material that he will require for some  months
to come.  He need have little misgiving that he is nmaking a
mistake by paying too nuch. As [ have often said before,
there are still inercusing opportunities, to make money in radio,
for the wide-awake radio man who is alive to the possibilities
that are epen to hini today,
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A New All-Wave Oscillator

for Modern Servicing

With features of special value in superheterodyne work

By H. G. CISIN, M.E.

LTIMATE simplicity  distingunishes the
U new  Supreme “Model 707 nodulated
oscillator; by means of an ingenions cireuit
arrangement, both the intermediate and the
broadeast bands, trom 90 to 1500 kiloeyeles,
are covered with a single set of inductance
coils and tuning condenser.  One 30 tube
is used in the instrument, and may be sup-
plied with current from dry-cell hatteries
(the shielded case provides room for the
batteries); or it may he connected to the
light-line. .An output meter (which is also
cobined with an ohmmeter, for measuring
all resistances up to 1 megohm) is furnished;
but the oscillator may be obtained without
the output meter by those who already
have an outpnt meter, or a set analyzer
containing one.

A dummy antenna enables the oscillator
to be coupled to the radio receiver under
test; the output from the oscillator being
under control by a tapered variable re-
sistor. Complete shielding  climinates the
possibility of picking up from the oscillator
encrgy which has not passed through the
dummy antenna.

A more detailed analysis of the instru-
ment may be obtained by reference to the
dingram. It will be noted that the familiar
Hartley oscillator cirenit is employed, in-
cluding two inductance coils 1.1 and 1.2
tuned by the variable condenser Cl. The
plate current of the tube is fed throngh the
R.I%. choke RTIC-1; the feedback effect tak-
ing place through the blocking condenser C2.
The oscillatory ecirenit 11-1.2-C1 cavers a
band “of fundamental fregueneies between
00 and 250 kiloeveles, For all higher fre-
quency-bands, the multiples, or harmonics,
of the fundamental frequencies are em-
ployed. By this means, frequencies up to
1500 kiloeveles are generated in the single
tuning cirenit without the unse of conpli-

calibration charts are supplied, enabling the
operator to determine the frequeney with
an acenvaey within ene-halt of one per cent

With this wide tuning range, the instru-
went is adapted to all commercial inter-
mediate frequencics, as well as to other in-
termedinte freguencies hetween 8 and 550
kitocyeles which may he employed in future
superheterodynes;  theveby  eliminating the
possibility of the instrument’s becowing oh-
solete.

Operation of the Oscillator

In the grid circuit of the tube is placed
a grid condenser, C3, and grid-leak  re-
sistors 12 and R3: B2 may be short-cir-
cuited by means of the switch 81, With
modulation™

July, 1931

The Supreme “Model 70 oscillator in fis car-
rying casc; with the outpet meter at the left,

110-volt D.C. line. When the AC. line is
cuployed, the ontput s automatically modu-
lated by the trequency of the supply volt-
age; in this case, the switech S1 may be
closed. Obviously, it will work on an A
line of any comercial frequency.

Coil 1.3, shunted by the variable resistor
R1, serves as a dmmoy antenna, conpled
to the main oscillatory coils, from  which
it picks up energy to be delivered to the
under test. The fixed condensers C4,
C5 and C6 isolate from the os-

cillator the dmmmy antenna's

grounded connection to the set.

BB 1 TSR AT

The curve at the very left is the

fundamental freguency of the oscil-

lator; its 15 harmonics, in their order,

cover the whole range of scrvicing.
The difference betwecen two oscillator

scttings immediately indicates the po-
sition of ouc frequency adjustment,
with relation to the other.

" " mat I .

By means of a single toggle-

the switeh  open, “grid-leak
takes places that s, the grid condenser (et
% i ,
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7 S
oo [ [ i
% HEnEE
2 %0 '1: i z
Yiias S5 ks
n jezzk B
230 1w
4 4 i
020
1o f i
EHH R FEH
%00 200 X0 400 U EOD 700 Q0BG 1000 1100 i#na 1300 1400
KILOCYCLES

switch (shown in the diagram
as the two switches 82) the

charges and discharges at an audible fre-
gqueney and modulates the oseillator ontput.
{The tone's slight variation over the tuning
range is an index of the tuning mnltiple—
Teeh, 1d.) This method of modulation is
used only when the oscillator is supplied

cated  switehing  arrangeinents.  Complete  with battery current or current frow the
(— = = — —
RZ R:!’ 30 RFCH
WWAT WA '
'517_Jll v OHMMETER.
b, i} POWER LEADS [~ |- _
|f ¢ 3 O
- -
. i R " RS X l 6 I \O+ |
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) (6 ~
A -« S s RFC2 4 I
L3 'l' T |
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6 RI - | cs T (RFC3 -1t
o e
T PICK-UP
CK-up Con {0SCILLATOR 1S TOTALLY SHIELDED.) 110V., A.C.OR D.C.
(= - —_— e —_—

The values used tn the Supreme " Model 70" arc: R1, 500 ohms (tapered) R2, R3. 60,000 ohims;

R4, 42 olms; RS, 1591

Cs,

D ghms; RO,

ohms,
€6, 0.01-mf. L1-1.2 have a total suductance of 6.2 millihcurics,

Condenser C1, 0005-mf.; C2, C3. C4,

Opening S1 gives A.F,

modulation. (Latest models have tico more filter condenscrs across the light-line, outside the chokes.)

oscillutor can be changed over
jmmediately from hattery to lamp-socket op-
eration, or vice versa. For battery operation,
a single $1,-volt “C” battery, and a 2215-
volt “B™ battery or the equivalent, arve em-
ploved.  These fit within the shiclded os-
cillator case in conparhinents provided.
For socket power operation, a detach-
able cord and plug are provided. From the
110-volt D.C. line it is necessary to have
the corvect paelarity: it nay be necessary
to reverse the plug if it is placed in the
lp socket the wrong way at first. If a
220-volt power supply system is enconntered,
the oscillator anay  he operated in
with a 2000-olun, 10-watt, rvesistor,
The R.F. chokes, REFC2 and RFC3 arve
placed in the power-line civenit as showng
these prevent  the  radio-frequeney  energy
from the oscillator fra leaking out inte
the power line and interfering with meas.

series

wrements on the set, In general service
practice, the 110-volt N.Co oor D.C line
should be used; the batteries being em-

ploved only where power is not available.
In this way the life of the hatteries is pro-
longed, and the eost of operation becomes
negligible,

The resistor R4, which euts the $1-volt
battery’s voltage down to the required 2
volts for the type 30 tube, has a value of
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about 42 ohms. The resistors R5 and RS,
together with 104, cut a 110-volt supply
down to the correet value. The 221,-volt
plate supply is taken from the line voltage
at the connection hetween the resistors 5
and RG. It will be observed that no filter-
ing is cmployed; as the pulsating or alter-
nating line voltage is wsed for modulation
prrposes.

Extra terminals are provided for the
22u,-volt battery on the panel of the in-
strument so that this battery may he used
in conneetion with the obnmneter for meas-
uring  resistances.  These  terminals  are
clearly shown in the diagram.

The output-chinmeter provided with  the
instrument is a very ingenious conbination
of a DP’Arsonval meter movement with o
full-wave copper-oxide hridge rectifier. \n
arbitrary range is provided for the radie
ontput indicator, together with an acenr-
ately-calibrated ohmmeter, ranging from «
to 1 megolun. This will indicate  circuit
continmity of cven higher resistance values.

The portable  copper-oxide-rectifier
the “Model 70" osciilator;

page 49,

Supreme
meter  wsed  with
its circnit appears on

The mechanieal construction has been de-
signed  for  maximum  compactness,  light
weight, duwrahility, appearance and simplicity
of operation. The hlack  bakelite  panel,
with verichromed markings, presents a pleas-
ing appearance. 1t s mounted on an
anminum plate which fits into a cast alni-
nmon tray: giving complete shielding  and
great  mechanieal  strength. A hardwood
carrving case  (furnished  separately) nny
lie nsed for transporting the oscillator and
oittput meter. The control dial is of special
design, affording a positive vernier action,
which is necessary for fine setlings.

Practical Applications

The busy Service Man is called npon to
service all kinds of receivers. The more
complicated  superheterodynes,  which  are
now  becoming very popular, require very
acenrvate adjustinents, to give full satisfae-
tion. Tlence, the use of a serviee oscillator
of simple design, bt very flexible in its
applications, is essential: while o thorough
knowledge of its use is an impertant factor,

To use the oscillator, first conneet the
two  outpnt  terminals of  the  oscillator
(marked A and G oin the diagram) to the
antenna and  gronnd binding posts of  the
set under test. Special marked leads  for
this purpose are provided with the instrn-
ment.

The output meter is then connected to
the set output. Special Teads, eqnipped with

(Continued on page 49)
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Latest Testing Equipment for
Bench and Kit

What manufacturers have developed recently for
the Service Man

-

LET U5 TEST ¥l
| TS H-E:','r § MONTHS
REFLALE THEM L
A VLAR

The Jewell “Pattern 2137 meter, designed for
the edification of the tube purchaser.

COUNTER DEMONSTRATION
CHECKER

ALESMANSHIP, as well as  technical

acenracy, dictated the design of the tube
checkers shown, whieh their maker markets
as “Tuhe-Scllers.”  While o snall meter
shows the tnbe salesman the readings, the
big demonstration meter facing the cus-
tomer  presents them in conspicuous  and
confidence-inspiving fashion.  Psvehology as
well as precision is evident here. The big
nmeter is “Pattern 213, and the combination
shown as *“Pattern 219" includes a counter-
type tester with pre-heater, rotary filament

—

Right, the neqw

IWeston M o d ¢

5717 ountput meter,

a4 precision jousten-

mert foroall tvpes
of servicing.,

Left,
tester

a sctenp o
qud  large
meter for eointer
wse, Hie comhina
Hon 15 Teweell ' Pat-
teran 219.7

conneetions for  the newest

and

switeh,
pentodes,
(Jewell El Instrument Co. Chicago, 1)

CONTINUITY METER
OR  custom set builders, handling  re-
reivers of specially high ¢uality, the man-

TEST
PROOS

The circuit aud ontiward appearance of the
Scott  comtinuity mcter, uscful for many
purposes.

ufactuver of the latter has produced the
cquipment shown in the illustration, as =
compact piece of equipment for checking
the work., .\ Dbattery is included, together

with a meter, variable resistor and  test
prods; circnits may be quickly tested, re-
sistances  determined,  and  the  assembly

proved hefore delivery is made.
(Scott Transformer Co., Chicago, I11)

OUTPUT METER
OMPARISONS of output, as well as
checking and balimeing of circuits, not

only in reeeivers, but in public-address and
projection equipment, are fucilitated by the

nse of the device shown, It has five ranges:
1.5, G, 15, 60 and 150 volts, A.C., which are
obtained by the range-selector switeh below
the dial.  The non-induetive impedance of
1000 ohs is constant for all ranges. The
instrinment may be connected across  the
output of a receiver: but, if it replaces a
voiee coil directly, must be shunted by a
resistanee approximating that of the coil.
It is 514x350x217% inches over all, and weighs
about 26 ounees.
(Weston EL Instrument Corp.,
Newark, N. 1)

“DEADLINE” TUBE CHECKER

Y the use of a particularly “dead-beat”

moving-coil type of test meter, there has
been developed for the Service Man and
tube salesian a partieularly  fast-working
test instrument. ‘The name “Deadline” is
derived from the graph that accompanies
each instrument, on which is indicated the
“life expectaney™ (to horrow an underwrit-
er’s term) of the tube under test; those
reading below  the line being electrieally
“dead.”

The cirenit design makes it possible to de-
termine whether a tube will be noisy in op-
eriation; and  whether its  elements are

(Continved on page 43)
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PHILCO “MODELS 111” AND “111A” SUPERHETERODYNE RECEIVERS

The fundamental circuit of the above listed
Philco receivers, manunfactured by the Phila-
delphia Storage Lattery Co., Philadelphia, !'a.,
is the subject of this Data Sheet; with par-
ticular reference to the Model 111 set.

Available constants are listed, as follows:

Condensers: (1, €2, €3, C4. tuning gang;
and their 1L1%. trimmers, 1\, CZ\, O34,
C4N, OS5, Ce, C17, C20 are 1.1, trinuners;
CoA, C7, Cl7z\ €35, .00011-mf.; €8, €9, C10
(wnh rcsmor), 11 (with reswlur) C1s. (19,
(and resistor), €23, .05-mf.; C13 and (16
(double nmt), 0.25-mf.; (,H, 0007-mf.; C135,
I..F. trimmer; C12, L. resonator; 20\,
.00005-mf.; (’l 0.5-mf.; (22, .00025-mli.;
C24, ()lS-mf (,75 C26, (78 29, (30, (.Jl
C32, 36 (in filter-condenser bauk; see illns-
tration of coundenser commectious); (27, toue
control comdenser hank; €33 and C34 (double
unit), .015-mf.

Resistors: R1 (black), 10,000 ohms; R2, R3,
R12, R13, R23 (silver gray, yellow tip), ll)ﬂ-
000 ohms; R4, RS, R10 (with condensers), 2
ohms; R6 (or.'mge) 50,000 ohms: R7 (I)ruwu
body, black tip, red dot), 1,000 ohms; R8
(belgian blue), 13,000 ohms; 1{9 R14 (battle~
ship gray), $00,000 ohms; R1i. R18 (auto
brown, yellow tip}. 25,000 ohms; R15 (white),
250,000 ohms; R16, volume control; R17, R34
(Jﬂ(le green), '70.000 ohms; K19 (Iong mlmhr),
10,000 ohms; R20, K21 (one unit, flat, wire-
wonnd, center-ta ||ed) 35 ohms (cach half);
R22 (short, tul)uT.lr), 800 obhms.

The operating voltages for the ‘“Model 1117
are as follows: IFilament potentials: V1, V2,
V3, V4, V5, V8, 2.1 volts; V6, V7, \'9, VD,
2.2 \uln' v ll 4.9 volts. I'late potentials: V1,
VS5, 190 \oltﬂ \'2, 180 wolts; V3, 45 volts;
V4, 185 volts; V7, 35 volts; V'8, 95 volts; \9
\lo 255 volts. Screen-grid potenuals. \'l,
60 volts; V2, 62 wvolts; V4, 65 volts; V'3, 82
volts.  Control- grul potcnh st V1, 0, "-\nll.
V2, 4.6 valts; 0.7-volt; 2.2 volts; V6,
V7, 0.4-volt; \8 1.2 volts; \9 V1o, 50 volis.
Plate currents: V1, 1.7 ma. V2, 03-ma. {as
read on 20-ma. seale); V3, 1.6 ma; Vi, LS
ma.; VS5, 3 ma.; V7, 0.2-ma. (as read on 2
ma. scale); V8, 4 ma.; V9, V10, 32,5 ma.;
V11, 50 ma. per plate. Screen-grid current
(ag read on 2-ma. scale): \'1, 1.75 ma.; V2,
0.15-ma.; V4, L7 ma.; V5, 1.85 ma,
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Condenser bank: note circuit change (dot-
ted)e in some models. Capacities are: C28,
C26, C28, 0.5-mf.; C29, C30, 2 mf.; C31,
0.15-mf.; C32. .015-mf.; C36. 1 mf.; in 25-
cycle model, C31, 0.3-mf; C29, C30, 3 mf.
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Arrangements of parts on the top of the chassis of the Phileo *111°* Superheterodynes. Two
trimmer condenscrs (C5, C17) seldom requiring attention arc adjusted from the underside
of the chassis. These twe condensers connect, respectively, to the input and outpul windings
of the first I.F. transformer, L5; and, in conjunction iwith this transformer, form a par-
ticularly selective input cirewit for the first LF. tube, V4. Tne oscillator adjustments are
distinguished as “high-frequency” (C4.4y and “low-frequency” (C15).

Note that these readings are taken with a  shipment. TUnder no circumstances are the
line-potential of 115 volts, and volume control  adjusting condenscrs to be changed in the field.
in the off position; with the station selector ‘This alignment requires special oscillator equip-
turned to the lowest frequency, and the range ment, which alt {'hulco distributors have.
for any reason the receiver nceds :uljustment
it must be returned to the distributor's service
department.”

“Model 111A" is a 25-cycle design, and its

|L.IT3 sy Ty

(41} L parts  values vary stightly from the above.
s Ej “\aodel 211" is a phonograph combination;
n while "211.\" is its 25-cycle designation.
| It will be noted, from the top-view illustra-
(zA tion of the Chassn that two of the trimmer

,m capacities are adjus!cd from the under side.

Their locations. and the posmmm of all the re-
s:st\om :uie sholw1; in 1lhc lirm{er view, el
s - . I ol P s indicated hy dotted lines, those ‘models
Lw’ soieh iy ot 35 1551 S

7 v the 2 o place a higher bias on the first LI amplifier,

densers. and the trimming condenscrs; their \'4, This connection is made by swinging the
locations in the chassis may be fired in re- resistor R9 from the chassis to a cemter-tap
lation to the long black resistor, R19. which is obtained by changing R12 from a

single 100,000-ohm 1nit to  two 50,000-chm

. . nnits, and connecting them in series,
switch SW 1 in the diagram set at mrmal The intermediate  frequency used in these
Putting this switch in the “maximum®” pnsnmn models is 175 kilocycles. Al final adjustments
increases greatly the sensuwny of the Philco are to be made with switch Sw. 1 in its

"]Il" receiver. Positions "normal™ aml *‘maxi- “normal” position, No. 1. A fiber wrench is
mum’ are indicated in the diagram respectively required for adjusting the LI, trimmers. The
as 1 amd 2. Check the setting of this switch; high-frequency circuits are to he adjusted at
since its mcurrecl use will result in the com- 1400 kec. = The single “low-frequency’” con-
plaint of distorted reproduction and erratic op- denscr 15 is to be adjusted at 600 ke. After
eration, due to the overloading effect of power- adjusting the R. F. and L.FF. stages, tune the
ful locals with the switch set at “"maximum.” receiver to the cighth harmonic of the LF.

‘I'he factory makes the following ebservation circuits; the dial reading should then le 140
concegning adjustment of the nine compensating At this time, make any adjustment of the
or trimmer Condenscrs: “These receivers are high- frcqnency condenser C4.\ which may be

acenrately adjusted at the factory prior to their necessary.

BaND setrcron AR
My

V2 13 ‘;‘“.I )

WOV A C.

=]

Schematic circuit of the Philco “Model 111" Receiver. Tone control is obtained by shunting oue to three fived condensers across the owlput
of the second A.F. tube, I'8. Note that the centeretap of the high-voltuge sccondary docs not connect directiy to the chassis, but returas through
tewo resistors, R20 and R21. The plate of V6 conmects directly to the cuthode.
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Radio Service Data Sheet

The latest Clarion receiver. manufactured by
the Transformer Corp. of America, Chicago, 1.,
incorporates the newest advances in set esig,
Amang the features with which the Service Man
must familiarize himself are the following: a
superheteradyne circuit with variable-mu tubes;
a screen-grid first detector; a power screen-grid
seeond detector; a pentwlc power stage; together
with tone control, tuned hum filter. and auto-
matic volume contrul; as the circuit illustrates.

Models “AC-90" and “"AC-91" operate on
110 volts 60 cycles; and the 25-907 and *'25-
91" on 25 cycles.  Model 90" is mantel-
type: Model “91." a consnle, aml Model »91-\,"
a phonvgraph combination,

The volume contral, in its extreme left posi-
tion, operates a phonograph switch, in the Model
“90.\" receiver; the phonograph pick-up circuit
being shown dotted in the diagram; aml the
switech at X, The pick-up impedance should
e hetween 2000 and 3000 ohms; and the vol-
ume coutrolled at the unit,

All available constants are as follows: con.
densers C1, €2, O3, tming units; C1\, 20,
C3N, shunt trimmers; €3, C21, .0008-mi.; C6,
C7, CR, 9, LI, cirenit trimmers: Clo, (13,
C16, C18, (20, €22, (23, L05-mi; CE, 0.25-mf.
CL2, Lo-mf; C'4, C24, €27, C28, 0.1-mi.;
C17, .00005-mf.; C19, 0.35-mf.; C15, Clo, 8
mi. (electrolytic),

Resistors R1, R3, R4, 1,000 ohms: Rz, 230
ohms; R4, 2,000 ohms; R3, R9, 100000 ohms;
R7, 40,000 ohms; R3S, Vi-meg.; RIN, 1.0-meg.;
R1L, 12,000 chms; R12, 3.800 ohms; R13, 4,300
obms; R14, 1,800 ohms; K135, 1,300 ohms; RIG,
435 ohms; RI17, 400 ohms; R18, 65,000 olms;
R19, 20,000 ¢hms; R20, 210 ohms,

Operating voltages (with volume control in

Chassis of Scrics “90™ Clarion: compare
this illustration wcith the coded layout at the
loweer right,

in the following manner: the plate potential is
read between plate amnd filament prongs, an the
230-volt  scale. The comtrol-grid is checked
hetween the llack common lead (on the repro-
ducer’s voice cnil) and ground. The space-
charge-grid is tested between this prong aml
filaiment,  Counections to the UY Dbase of the
‘PZ resemble those of a "27—except that the
cathmle prong hLecomes the space-charge-grid
lead.  An adapter which exposes these five cou-
nections will he of assistance to Service Men
not yet provided with modern analyzers designed
tu test pentodes.

Lack of semsitivity may be duc to an open
circuit, a high resistance, or a short cireuit;
sehlom to trimmers out of adjastment.  Ex-
ceptional eare is taken to align these circuits
accurately: after which they will retain their

CLARION “SERIES 90” SUPERHETERODYNES
(MODELS AC90, AC.91, AC9I1A, 25.90, AND 25.91)

eration at 1400 ke.; execept that C3 (the high-
frequency tuning condenser) remains  fixed,
only 3\ leing adjusted, if necessary. Check
also C1\ and C2.\,

High-percentage modulation at the transmit-
ter will result in inereased signal stremgth at
the receiver, as compared to other stations for
which the automatic volume coutrol has heen
adjusted,

P’oor tone quality may he due to off-resonaunce
tuning hy the listener. Check by using a short-
wire antenua, with volume control full un; the
automatic volume contrel circuit will then cease
to level the signal strength, amd a tuning peak
can he obtained. .\ poor 24 seconddetector
may mar the tonal reproduction; check also Vo
A fluttering”  signal may be due to a poor
gronnd,

A 100-watt lamp should light brilliantly when
conuected between groumd and one side of the
light-line. .\ dim light indicates a poor ground
connection; and no light, an ungrounded light-
line. [If the power company corrects the latter
condition, hum, fluttering, circuit oscillation, and
back-gronnd 1eise may be eliminated.

Although the intermedinte frequency of 173
ke. has been selected Ly most manufacturers as
the mwost satisfactory it is to be noted that a
weak fourth harmonie, 700 kc., may heterodyne
a hroadcast station carrier and cause a whistle,
Another eaunse of circuit oscillation is high line
voltage; look also for open by-pass condensers.

Note that one side of the filament secondary
which supplies V1, V2 and V4 cemmects also
to other parts of the circuit, including the cath-
odes of V1 and V4, and the plate of the oscil-
lator V3; anl that, with respect to ground, this
lead has a positive voltage of 95.

position “full™ “and line potential 115 volts) awljustment in nearly all instances.
are as follows: Filaments V1, V2, V'3, \ 4, V5, P L
Ve, V7, 2.2 volts; V8, 4.0 volts. Plate po- I'oor  selectivity s :wlrlnm due to mis-align- OFF_'rgNE TUNING VOLUME
tentials, \'1, 160 volts; \'2, 108 volts; V4, ment of the tuned ecireuits: but, more often, AND TON
125 volts; V4, 163 volts; V5. 178 volts; \'é, to a hi)..-h-r('-i-t;mce jeint in an R.F. circuit. ? _L #
25 volts; V7, 260 volts; VB, 350 volts.  Coutrol. M oohmic test may not indieate the fanlty emn- HCT
grid potcmi.:\ls, v, 'L‘)-\'-ult; V2 7.6 volts: nection; but ThF applieation of a soldering iron
V3, nene: V4, GGevolt: V5, 6.8 volts; V6, to suspected joints may clear the trouble. e
4.6 valts; V7, 165 volts.  Cathole potentials, To align the 1.1, circnits, (if the procedure
VL, V4,2 voltss V2, 4.9 volts; V'3, none; s imperative), use a hakelite screwdriver to
V5, 9 wolts; V6, 4.5 vohs. DPlate ecurrents adjust C6, €7, C8. C9 for maxinmm sutput
(normal), V1, 2.8 ma.; V2, V4, 2, ma; V3, meter reading; with a 175-ke. (exact) oscil- 9
9.5 ma; V3, 0.25-ma.; V6, wone; V7, 36  lator output wired to the cap of V2, all tubes
ma.; V8, 72 ma.  Screen-grid potentials, V1, i their respective sockets; amd all cap leads <a
V2 V4, 77 volts; V'3, 90 volts; V6, 40 volts;  cotinccted,
\'7, 260 volts, The R.F. cirenits are to he aligned ar 1400
Removal of the tube shields will cause cir- ke, and 600 ke. < PHONG.ON DO
euit instahility. Use of the variable-mu tuhe The oscillator low-frequency “padding” trim- fer=— POWER, REPRODUCER.
eliminates the hissing sound nsually assoeiated mer C4 is next adjusted, with the R.I. oscil- LEADS T CABLE |
with high-gain superheterodynes. ']‘llc_mnnufac- Litor  {commected to the antenna  and growul
turer’s (1.C.\) cude for the tubes is o~ fol- posts) operating at exactly 600 ke.: at the Top vicw of a Clarion snperheterodyne chase
lows: V1, V2 vy, C_L~5|; V3, CL-27; V3, same time, the receiver's dial is to he swung sis showing the positions of the trimmer
V6, CL-24; V7, CL-PZ or CL-47; V8. Cl-8).  lack and forth over the 6i0-ke. setting—arl- condensers. The phonograph connection aps
Tlhe above readings on the pentode were taken jasting for maximum output. Repeat the op- pears only on the "Model 9Y-A" chassis,
137 RF 1Y DET 0sC. L4 #WITE LS WODET RFC P2 oa’47 TONE (ONTROL W,
51 *S5i (2] €22 PEMTODE,  pyg
1 [} 1 — p—
\ 3 LT
RY
m.
P el RS,
e o
B Cia
A= s 1
oussis. " | F b
| - ]
c1 1 . i
I ] :151
- Hovac

peutode tubes, with awtomatic volume comtrol.
and C25 retu

Schematic cirewit of the righly-developed midact and cousole Clarion *Series 907

{Note: in the manufacturer's

superlicterodyne receivers; these utilize both varigble-mu and
“breakdoien analysis”

illustration of this recetver, condensers €24

rit to the juncture of R10 and R20, instcad of to the chassis.)
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Operating Notes

for

Service Men

Some Tips on Supers of More or
Less Recent Vintage

By BERTRAM M. FREED

INCY. the trend of the radio design

has returned to the formerly-popular

superheterodyne, perhaps some notes

concerning a few of the models which
have lately made their appearance on the
market will he of interest.

In the Silver-Marshall super, a compact
job (which is being sold under several
naines), the speaker cable of six wires ter-
minates in a five-prong plug, which is in-
serted into a receptacle provided at the
rear of the chassis. One wire (the black)
is not connected to the plug, but must be
grounded to the chassis before any recep-
tion is obtained. (See Data Sheet Noo 34,
January, 1931, Rapo-Crarr.)

1f the fine wire of the volume-control
resistor strip breaks, intermittent rem-ptim}
is caused; the remedy is replacement. The
vilue of this resistance is 3,000 ohms.

Care should be exercised in selecting "27
tubes for the new Atwater Kent pentode
maodel; or difficulty may be encountered.

After a great deal of bother and fuss
over hum in a new “Model 20 Majestic,
using variable mu (“Multi-Mu”) tubes, the
cause was found in an open by-pass across
the 35,000-ohm resistor which biases the
seeond detector. ‘The unit contains a pair
of O.i-mf. eapacities.

One of the most perplexing jobs yet en-
countered by the writer was a Radiola “607;
for a long time, volmue had been decreas-
ing. Naturally, the tubes were first sus-
peeted; those in the set were not too good,
but their replacement did not greatly im-
prove reception. The next move was to take
down the condenser gang, in order to check
and realign the LIF. transformer adjust-
ments. These are tuned to 180 ke trim-
mers and compensators were then adjusted
for maximmun efticiency

However, all this work counted for little;

- —

2
PLATE RESISTOR
2,250 OHMS

Fig. 1
FPosition of the large resistors in the Radiola
“60" power pack.

RADIO-CRAFT

only three of the powerful broadeasters
were picked up with any degree of volume.
With the aid of a schematic circuit, all
voltages, resistances, and capacities were
carefully checked, The plate voltages of all
amplifiers were found about 40 volts lower
than specifications.  The condensers  were
not at fault; so either a partially-grounded
coil or a bad resistor was indicated, Pin-
ally, under the pack, a heavy black earbon
resistor (sve Fig. 1) was found which should
have been, according to the diagram, 20,000
oluns: it tested 14,000, 1t was removed and
replaced by a0 25,000-0hm component,  the
handiest value obtainable. lmmediately the
voltages became shightly above narnial, and
the set perked as it had never done hefore.
This resistor is a bleeder, connected across
the 135-volt supply tap to prevent any ex-
cessive rise in voltage; such as would occur

OUTPYT TO

PLATEOF 71A mnne\n

0.5°MF,

(89,10, AE FrLs.)

Fig. 2
The terminal strip of the Radiola *60"; for
distance receplion, sensitivity may be increased
by iutroducing R4, especially as a rvarieble
panel control,

if all the tubes were removed, and which
might cause punctured filter condensers. In
some instances, a lack of a few theousand
ohms in this resistor has caused trouble.

Improving Sensitivity

While the Radiola “60” is highly sensi-
tive and selective when in best operating
condition, the writer has heen approached
more than once with a request to “do
something to it,” to pick up the stations
which come in very weakly. After check-
ing up the set, as deseribed above, the next
step was to try additional by-passes in
different parts of the set. This did not
help; it then seemed advisable to increase
the plate voltage; and this was done hy
replacing  the large wire-wonnd  resistor
nnder the pack with one of lower value
(about 500 ohins) but without effeeting any
improvement.  Then  resistors of different
values were shunted across the four sections
of the wire-wound unit which is sceuwred to
the front wall of the receiver, next the
volume eantrol. The tuning dial had heen
set nearly at 30 and, when a 700-olan re-
sistor was shunted aeross the $00-0him see-
tion (next the volume control) Omaha came
erashing in with a wallop. When this shunt
was removed, reception ceased,

After experiments with different values,
centering around  the biasing  resistors, it
was noted that a resistor of 400 to 700
ohms worked best when shunted across the
400-ohm unit; but that the volmme control
had then no effect when a powerful station

(Continued on page 15)
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Making Money
in
Radio Servicing

ldeas for the Application of a
Little Salesmanship

By W. E. SMITH

EVER before have there been such

great opportunitics to make money by
servicing radio as there are today. The
finest and best radio receiver, sold only a
month ago, may be now obsolete; sinee
there have just come upon the market sev-
eral new tubes which are a vast improve-
ment and, of course, these tubes will better
any radio,

The Service Man's husiness is, to give
the comnnmity which he serves the best
there is in radio. By this 1T do net mean
sclling gadgets, but incorporating improve-
ments into yvour enstomer’s radio.

Many Service Men, as well as the general
public, regard the radiotrician’s profession
as merely a job of fixing receivers. 1 re-
gard my work as giving my customer the
best in radio reception and, of course at a
profit. .And 1 find the customer ready and
witling to pay for real service.

Only this year, a great many supers have
been sold that can be improved by the use
of the type "35 variable “mu” tube. It will
he necessary, if the set in which these tubes
are to be installed has variable screen bias,
to fix this at 75 volts (with a fixed re-
sistor), and use a variable resistor for the
cathode bias. The value of the latter de-
pends on the number of tubes it is to serve.
(Fig. 1.)

Youn will he surprised at the sales op-
portunities yvou will find if you take along
with you, on service trips, a short-wave
converter of the superheterodyne type. Most
people are now “off” the plug-in adapters;
the ideal short-wave converter installation
is permanently connected up, so that cither

=

‘24
s, O

R.F.
OUTPUT

r?xse%)
(Fixeol,

.
¥ LG -B-

Fig. 1
To conrert a stendard screen-grid set  for
variablesmu tubes, the circuit §s altered from
1 to B. Values depend on the set.
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short or long waves ean he
throwing o D.P. DT switeh.

One of the ideas T have been able to cash
in on is altering receivers so that the short-
wave police calls cun be picked up. This
i be dome on any receiver, nerely by
taking off turns of each tuned secondary,
Somnetimes it s possible to realign the trin-
mers and get frequencies high enongh, I
wonld  not  advise  changing  single-dial
supers, unless vou arve thoronghly versed in
this type of receiver.

Then there are the new pentode power

seleeted by

tubes, which can be installed i any set,
whether NG o DWW There are several
- - _ _—

|

I

- A\
B+ RF. SW.
Fig. 2
To receive police colls, beloze 200 mctevs, it
is necessary to redice the minimum inductance

of the tuning coils. Some methods arc shown,

-C~-

types for different filament voltagess con-
sult the table of characteristios.

A preat nany have the Ieak-con-
denser detector: here a power detector mmay
be installed, with consequent  inerease in
hoth seleetivity and tone quality,

In & district supplicd with 110 volts, D.C,,
You will find apy amount of batterv-oper-
ated sets that ean be changed to work off
the house lines.  Ineidentally, there is on
the market a new series of tubes which are
ideal for this job, viz.: the "36, *37, and *38.
Al these tubes operate on the sane fila-
ment voltage  (64)  and  filament  current
(03-ampere). Bias can be obtained in the
seme way as in ALC. tubes, Dy the voltage
drop  across  a resistor  between  eathode
sl gronnd. (See page 731 of June Ramo-
Crarr for characteristies.)

There are a great wmany automobile re-
ceivers that ¢an be improved by the use of
these  tubes.,

Very recently there came on the warket
i midget  veeeiver using three "2+, one
3 oand one 80 type tube. 1 purchased a
lot of four of these veccivers for 270 and
changed them to use two *35's, one 2L, one
17oand one 803 which inereased the ringe
and volunme maost neticeably.  The expense
for two resistors, nne output transformer
and mif. condenser came to abont %6.00 per
setoalt told. Towever, T happened to have
these items on hand, salvaged from junk
setsy and I sold these reecivers for $69.50
apicee.

sets

(Continued on page 48)
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Service Men’s

Notebooks

A few leaves from the experiences
of our readers. What have you
found in your daily rounds?

DEMONSTRATING THE
IMPROVEMENT

By George H. Gable

S().\”". months ago, the same idea which
Mr. Freed deseribes (on page 651 of
May issue of Ramo-Crarr) occurred to me;
that of Qmproving the Majestic “Seventy™
series, by replacing the push-pull *71LA"s with
“H5's. The latter, with their filaments wired
in serics, pive a better ontput,

TTowever, customers usually want to hear
for themselves before they  authovize the
change, Ilow is that possible?

Very simple, if the adapter sketehed in
Fig. 1is used. The parts required are two
tube sockets, two d-prong plags and cords,
smadl clips, a suitable variable resistor R
miul center-tapped filament resistor R As
the diagram shows, the grid and plate con-
nections of the adapter are wired to their
respective prongs on the two plugs, while
the filament current s drawn  from
socket of the set, The battery is used for
additional grid bias, nsing the variable re-

one

sistor to obtain the ecorrect value,
F F GP G P
T PWe= |71 1 > <|” _1=TO PLUG
R R I P Y- I T
] |
1
' 1
1
1
| !
| -
I Rl |
| :
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Fig. 1

The customer wants a sample of the proposcd
work.” Very awell; this will give it to him.

A HINT OR TWO ON PHILCOS
By James W. Roberts
ERVICE  Men have, no  donbt, had
trouble in locating the cause of very
wenle reception of all but strong loeal sta-
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tions o Phileo “Neutrodyne-Plus® - sets
where, upon cheeking the set with a set
of analyzer, all voltages with the exception
of the grid bias voltage on the first R,
tube were OUK. The first R.F. tube showing
no grid bias, and the sccond and third
R.E. showing grid bins (whereas all tubes
get their bias through the same source),
tells us that there is an open in the second-
ary of the first I eircnit. A continnity
test of the secondary shows it closed; this
leaves only the range control, which is a
small variable compensator across the first
tuning condenser and functions as a “local-
distance” switch when turned all the way
to the left.  Fxamine the range-control
spring for an open from the stator to the
spring,  If the spring does not make con-
tact to the stator, when not in “local”
position, no grid bias is applicd to the first
R, tube; and the set will not bring in
anything but strong locals, In most cases
tension can be restored to the spring by
bhending with o pair of duckbill pliers, or
install o new runge control (Phileo Part
No. 3133).

When cases of oscillation in the Phileo
N-P sets cannot be cared by neutralizing,
the trouble is usnally caused by an open
I, plate condenser in the plate resistor-
condenser cartridge.  The casiest way to
test this is to remove the grounding serews
and lift the eartridges so the condenser of
the unit is not grounded and test the con-
denser with an ALC, voltmeter in series with
the light-line. Open condenser will show np
by not giving a reading. 1f a Phileo part
is not available, an .05-mf. condenser can
he shunted  from ground to the resistor-
condenser terminal. Reground all resistor-
condenser  eartridges, replace hottom pan
and re-neutralize the set; and you will find
the oscillation is cored.

Upon investigating  sowe  complaints  of
noise in Philco “Models  95-96-76-111-77,"
where the volume was fairly loud, it was
found that the primary of the R trans-
formers was the canse of the tronhle, The
priruary is i small coll inserted inside the
bakelite tubing at the hottow of the trans-
former (meaning the end away  from the
hracket) and is wound with very fine wire,
In nearly all cases, it has been found that
this fine wire has been broken and only
lics against the terminal. When the volume
is tumed np, the vibration of the speaker
citnses this wire to make and break contacts
resulting ina very disagrecable noise at the
speaker. In cases where the wire has broken
at the ontside terminal of the primary

(Continued on puge 1)
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The Philco tonc control may be introduced into an carlicr model convenlvntly, wherever Bre “locals’”
distance™ switch may be dispensed with to provide a place for puncl moenting,
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The Service Man’s
Open Forum

A Place for Free Discussion
of Trade Problems

MR. RABE BREAKS HIS RULE
Editor, RWamo-Crart:

EFvery so often 1 read smnething in your
publications which is so disgusting that 1
should write vou about; especially letters
from Service Men which must be corre-
spondence school beginners.

Tuke for example the Colonial Midget,
the article states that set and speaker must
both be removed at once. On this set there
is a snall arrow on the dial and when this
is up to the station pointer a cutont on the
dial will slide out under the speaker. An-
other writer wrote about neutralizing an
RCA 4

Why don’t you get in contact with some
first-class Service Men and have the letters
checked over before printing themz On the
other hand, first-class Service Men are
loath to put out information for the benefit
of competitors. 1 know, 1 do not put out
any.

H. Howaxn Rang,
620 North Park, Fremont, Nebraska.

(Mr. Rabe is correet in his observations
concerning the midget’s dial, as an examin-
ation shows, It is also obvious that the
writer of the article concerning the “44°
put down “nentralizing” hastily for “align-
ing”; it is well known that small condensers
are often called “neutralizing,” though used
for other purposes.

While the service notes in Rapro-Crarr
are checked over, it is true that errors must
oceasionally slip through; and we are glad
to have our readers point them out for cor-
rection, ‘Then, too, we are glad to observe
the increasing witlingness of manufacturers
and Service Men to give out information
by which not only their competitors, but
the whole trade, may profit. *I've noticed,”
saidh David larum, “that it ain’t a bad idea
to let the other feltow make a dollur once
n a while.,"—Fditor.)

TO OTHER L. S. M.
Editur, Ramo-Crarr:

Regarding the letter of Mr. D. C. Karr,
in which a broadside is delivered at Gen-
vral Motors radio: first of all, Ramo-Crarr
has gone to a lot of expense and a tre-
mendous amount of corresponding, checking,
cte,, to put in the hands of anyone desiring
then:, practically every diagram to be had,

Certain  manufacturers, too, have their
own ideas about this; and I am afraid it
is too late for themn to fall in line, ‘Their
sets have been dismantled, checked, values
recovded, diagrams made, and all the rest
of it; so why worrv?y Instead, let us boost
those manufacturers who came right out
and  submitted everything they could to
help radio along,

What experience have other readers had
with the manufacturers? Some titne ago 1
saw in Ramo-Crarr a lot of letters, pro
and con, regarding this question. Well, here
1 po:
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Right on top, and where no one can deny
they belong, is Silver-Marshall. My experi-
ence has heen that they will send you any-
thing and e¢verything to help you, and they
will be doing business when these other
firms who are too “confidential” are bhy-
gones, ‘Then come Phileo, Hanumnarlund,
Atwater Kent, Acrovox Wireless Corp,, Tobe
Deutsclunann, and a lot more of the old-
timers. Forget the “confidential™ firms, and
let us boost the “good fellows™ instead.

Let us use good standard products, and
stick behind the finns who will give us de-
sired information. Cut ont all this “gyp”
stuff, and especially “gyp" tubes: let us
find the denon who started “gyp™ tubes and
put him inside his product with about 180
volits on the plate—that is where he be-
longs.

And don’t forget, fellows, that it was you

A Reference List of the Schematic
Circuits of Commercial

RADIO APPARATUS

Published in Rapio-CraFT since the

July, 1930, issue.

(I’revious referchce lists appeared in the
April and Angust, 1930 issues of the maga-
zine. Al back numbers of Ranio-CrarT
are still available at 25 cents each, post-
paid.)

August, 1930

Bosch “Cruiser,” "Royal Cruiser,” and “Im-
perial Cruiser™ Model 35, Battery Sets
{No. 23 Data Sheet}, p. 78;

All-American  Mohawk *One-Dial” Receiv-
ers, ‘‘Dattery” and “A.C. 226-227" {No.
24 Data sheet), p. 79;

Pilot Automotive Radio, p. 91;

Dubilier “Model PL 1985 S-¢; Duratran”™
Aperiodic R.I. Amplifier, p. 93;

Delco Automotive Radio (General Motors)
p. 1063

"“Radicla V'11-B" Receiver, p. 104;

Samson “‘Double-Rotor”  Circuil,  *Model
TC,” p. 1215

Screen-Grid, 4-tube  *““3-Circuit  Tuner,”
p. 122,

(Continucd on pape 60)

and I who sent in our subseriptions, cven
before Ramo-Crarr was published, and got
hehind Mr. Gernsback because we were con-
vineed he was right. Let us stay behind
hin.

Some day, Mr. Fditor, when spice is not
at a premium, might 1 suppest that you
print a “Red™ and a “Black™ colunm, listing
in their respective places the *good fellows”
and the “confidentinls™?

Fpwix T Pmirnirs,
15106 Chapel Avenne, Detroit, Mich.

WHEN TO BUY A NEW SET
Editor, 1Lamo-Crarr:

1 find vour magazine very helpful to the
Service Man and my copy cach wonth is
read cagerly from cover te cover, This is
my first letter to vou, and in it T would
like to record some of my observations and
comments  gleaned  from several years of
experienee in this field

To begin with 1 think there is not enough
ecooperation between the three divisions—
selling, servicing, and manufacturing; in
fact at times it seews as if they are working
direetly against cach other, s 1 see it the
manufactiwrer  is  primavily  interested in

(Continned on page 18)
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Every Milliammeter
a Direct-Reading
Ohmmeter
By FRANCIS R. EHLE*

NYONE who works with radio eir-
cuits is, sooner or later, interested
in a dircet-reading  ohmmeter for
the purpose of measuring unknown

resistance values and also testing the con-
tinuity of circuits, If the price is available,
a suitable instrument can be purchased for
this purpese. However, the experimenter
or Service Man can readily econvert the usnal
0-1 milliammeter into a ecombination milli-

ammeter  and  direct-reading  ohiimeter,
making use of the scale herewith  re-
produced.

To bring about the desired eonversion of
the milliammneter, the first step is to remove
the meter from its ease by loosening the
three mounting screws. Remove the two
screws  holding the millinmmeter seale in
position.  Place olinmeter scale on top of
old scale, fastening with a few spots of
glue if desired, and replace the scale mount-
ing screws.  Connecet meter, battery and
calibrating resistance in series, The meter
should now read zero on ohineter scale; if
not adjust pointer with zero set screw.
Replace meter in case.

‘The battery voltage and calibrating re-
sistor determine the meter reading and,
therefore, the accuracy of the ohmmeter.
When a 1.5-volt battery or single dry cell
is employved, in combination with a 1,500-0lm
calibrating resistor, the scale is direet read-
ing. If a 4-5-volt battery made up of three
dry cells is employed, in combination with
a 45000l ealibrating resistor, the scale
reading must he multiplied by three. With
225 volts as provided by the usual fresh
“B” battery, together with a 22,500-ohmn
resistance, the scale reading is multiplied
by fifteen,

By employing a 2215-volt tapped “B”
battery, providing a choice of 114, 414 and
2214, volts, together with three resistors of
1,500, 4,500 and 22,500 ohmns, the ohmmeter
may be cployed to cover any resistance
readings from 0 to 750,000 ohms., Meanwhile,
the fortner millianmneter  function of  the
meter is by no means impaired, since a
double-reading scale is now avaitable.

The dircet-reading ohmmeter  described
presupposes  the use of preeision  wire-
wound resistors of an accuracy within 1¢
of their rated resistance value; ordinary
resistors will not do. Our recent develop-
ment of precision wire-wound resistors (in-
corporating such unique features as a special

cervamnic  form  with successive sections to
hold the winding; the highest grade of
enamelled  resistance  wire;  special  im-

pregnating compound  which hardens with
high temperatures instead of softening; the
moulded end contacts; and the unigue
method of balancing the winding to the
exact resistance value) now makes the usial
nitliammeter and voltmeter available for a
greater variety of uses, without saerificing

(Continued wn page 51) )

* President, Intcrnational Resistance Co.
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Replacement
Resistors

By HARRY GEORGES

BVIOUSLY, it is impossible to

Judge the quality, accuraey of rat-

ing, or duvation of useful service

of any radio component by a were
visual inspection; this statement applies with
especial weight to fixed resistors, They all
seem to look very mueh alike and some are
still sold very eheaply and are announeed as
wonderful “bargains.”

The intelligent radio Service Man, how-
ever, realizes the need of careful sclection
and diserimination in the nse of replacement
pirts.  He has learned, often through sad
experience, that resistor bargains simply do
not exist.

The cheap replacement is the cause of
many kinds of radio troubles. In nine cases
out of ten, the low-quality resistor is in-
accurately rated, sometimes even to the ex-
tent of being half or double the marked
value, In many cascs, such diserepancics
are noticed by the Service Man as soon as
he solders the replacement resistor into the
set. Where the resistors determine plate,
grid, or sereen-prid voltages, these potentials
may he so far removed from normal, that
it is impossible for the tubes to function.

Sometimes, however, the resistance, al-
though incorrect, is not far enough “ofi™
to prevent the tube from operating. Still,
the operation is of poor quality, due to the
use of the wrong resistance value; and so,
while correcting one fault, the Service Man
may introduce another, merely through the
use of a “barpain” resistor.

Another possibility is, of course, that the
resistor of incorrect rating may he of a
value which will permit the tube to operate
with apparent efficiency, vet overload the
tube, causing a serious shortening of its
life. LEven in the single case out of a hun-
dred, where the cheap resistor happens to
have an ohmage approximately the smme as
its rated value, it is certain to deteriorate
rapidly and cause noticeably poor or at
least inefficient operation, resulting in tube
burn-outs or other similar troubles. The
poor-quality resistor may only burn ont it-
self; this is about the best thing that it
could do, for it thus ealls attention to the
desirability of using a good resistor. Un-
fortunately, most of the other troubles men-
tioned above, occur before the resistor goes
“haywire.”

In order to obtain a more definite idea
of just what an improperly rated vesistor
can do to the operating characteristics of a
tube, actual data will he pgiven, to show
exactly what happens in the case of a
screen-grid tube of the '24-type.

Incorrect Screen Potentials

Suppose that there is a 190-volt tap on
the voltage divider, and that the current is
supplied to the sercen prid fromn this tap;
the voltage heing veduced to the normal
operating voltage of 90 by means of the
drop across a 100,000-ohim fixed resistor, I8,
FFig. I. In other words, with a current of
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1 mil. (.001-amp.) flowing, there is a drop
of 100 volts.

Now, cansider the case where a replace-
ment resistor marked 100,000-ohms is nsed,
hut assume that this resistor has an actual
resistance of 140,000 ohms,  In such a case,
the voltage drop will be 140 volts and,
hence, the voltage at the sereen grid will
he 50 volts instead of 90 volts.

An  examination  of  the  accompanying
chart, Fig. 2, showing dynamie character-
istics of the “I'vpe 124" Arctirus tubes,
indicates that with 90 volts on the sereen-
grid, the tube has a mutual conductance
Gm of 1050 (other values such as plate
voltage, ete, beiug normal). The amplitiea-
fion factor is 100, and the plate resistance
Rp is approximately 400,000 ohms.

At a screco-grid voltage of 50, however,
the mutual econductance drops to 675, the
“m” is 800, and the plate resistance in-
creases to 1,200,000 ohms,

Without considering mathematical equa-
tions, we can see at once that, since the mu-
tual eonductance (Gm) is an indication of

24 . -
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oA resistor incorrcetly marked mayx be the cause
of numerons faults in a radio sct. .An instance
is illustrated above, at R: too high a resistaace
destroxys sensitivity,

TYPE 124 TUBES
DYNAMIC CHARACTERISTICS w
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Fig. 2
This grapl sllustrates the resul of changing the
screeir voltage of a sercen-grid tube,

the efficiency of the tube, it is evident that
this has been very greatly impaired. 1t is
abways desirable to have the mutual con-
ductance as lurge as possible; but here we
see it reduced 4074 by reeason of the use
of an impropery-rated  resistor.

We may apply a simple engineering rule
to determine the effeet on sensitivity., The
gain of a tube is, when it is used in an
amplifving stage, not its theoretical ampli-
fication factor, or “my,” but the ™ mul-
tiplicd by the effective hnpedancee (4) in
its plate cirenit, and divided by the sum
of its plate resistance (Rp) and the effec-
tive impedance load; sinee the latter two
constitute the series load across which volt-
age is divided, That is:

Mux 7

Rp 4 7
(Continued on page 46)

Gain equals
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Hints for Radio

Manufacturers
By SERVICE MEN

Two-Volt Storage Battery

OW that we have a good line of 2-volt
tubes, would it not be a paying propo-
sition  for some eoncern to put out a
single-cetl of high amperage that eonld be
recharged like those already on the market?
Such a battery would be much smaller than
the air-cell type, and there would he less
danger of overloading the tube. The writer
has had this suggestion poked at him so
often, by those who cannot see anything
in the big air-cell battery, that he passes

it on for what it is worth.

A, W MeVey,
821 Locust St., Philedelphin, Pa.
('The two-volt “accuwmnulator”™ has been in
vogue abroad for years, since tubes snited
to operation in this manner were available,
Tlowever, the two-volt storage battery will
require periodical charging, even with a
set of small consumption; and therefore the
air-cell battery serves a distinet purpose
for which it has no competition cxeept
the dry-cell.—Editor).

A Little More Metal
M.—\NI'F.-\C'I'[']H".RS might well use a
little more iron and copper when con-
structing filament and plate-snpply trans-
formers. After some sets have been oper-
ated four or five hours, if the transformer
is aceidentally touched, one feels like rush-
ing to the strect and shouting “Fire™ Or
do they believe in giving extra value by
providing an clectrie heater in combination
with the radio?
H. A. Dear,
69 Glenwwood Glade, Oakland, Calif.

Less Cross-Talk

FALERS and Service Men, right now,

should have equiptnent to handle the
large  recording  dises—talking-picture  16-
inch sizes the public is not, as was suggested
in this colum some time ago, quite ready
for them, Tlow many pickups and consoles
could take cave of them?® T have at different
times recorded radio proprams on 12-inch
dises, and had a recording time of 11 to
12 minutes; using an electrie motor with
a power Clavostat to control voltage and
thevehy  speed (though  some  high-priced
motors have a speed regolator) A Serviee
Man, free to travel, could make a nice
profit, as it is estimated that 4+5¢ of pic-
ture houses are not vet wired for sound—
10,231 ont of 22,731,

But what T have to say, lnst but not least,
is: give the public selectivity in a cheap
receiver,

Winsmar A, SHIFFLET,
149 Miller Adve., New Castle, Pa.

Put Back the Jacks
UTTING a phone jack sonewhere in the
sety for the use of headphones. This
would give extra enjovment to a lot of
(Coutinued on page 49)
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The New Scott “All-Wave”
Superheterodyne

An all-purpose, high-quality receiver for the distance
fan who is exacting in his demands.

receiver, com-
hise

HIS handsone radio

pletely-shielded  (even  to a

cover-plate), and designed to eover

wavelength vanges of 15 te 184 me-
ters, and 200 to 550 weters, is the latest of
the distinguished series of distance-getting
receivers developed by the Seett “Trans-
former Company of Chicago. The schematice
eirenit of the reeciver chassis is shown in
Fig. 1; and that of its power pack in
Iig. 2.

Experimenters have long wanted a receiver
which wonld get that “eth degree of effi-
cieney ehtained by using inductinee values
requiring  the least tuning capacity, for a
given  frequeney  adjustinent. The  Scott
All-Wave Superheterodyue receiver obtains
this vesntt iy the use of six sets, eaeh of
two top-cngraved plig-in coils.  One set of
induetances, whiclh we will eall A, covers a
hand of 15 to 21 metersy set 1B, 21275 set
C, 27-38: set D), 38-81; set B, 81-184; set
[, 200-550.

Accessories for Versatile Performance

As we have pointed out in the articles
on sound recording in past issues of Rapio-
Crarr, o ligh-power audio amplifiee st
he used for best resnlts. ‘The Sceott super-
heterodyne is  peenliarly  adapted  to this
work: since it makes provision for the con-
nection of a microphone outpnt, or a plhono-
graph pick-np, to the input eircuit of the
second deteetor, as shown in the schematice
cirenit.  This makes available, therefore, for
home recording, a first stage of AN am-
plification using a type 27 tube; o second
using two of these tubes in push-pull; and
a final stage, also push-pull, using type "5
tubes,  'The combination is particularly de-
sirable to give an andio output, as in this
receiver, of high quality.

To cnable the owner of an “Al-Wave”
to obtain the Dest results in the use of
micraphene, phonograph  pick-up, and re-

cording head, there is available an aceessory
unit, a Control Box, Fig. D; and, also, to
match its constants, a hand microphone and
i 200-ohm phonograph pick-up.

Details of the Circuit

As indicated in Ig. 1, there nine
tubes in the recciver chassis; and in the
power pack, two more andio tuhes, type "#5,
with an "8B0 reetifier, Five of the tubes in
the receiver chassis are of sereen-grid type
(*24s) and the remaining four are 275,
The R.F. or signal-frequencey anmplifier V1
is o 2% the first detector V2 ois another;
the following three 24s. V4§ V5 VE, are
LI aniplifiers; and the last, V7, is the
second deteetor,

ire
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Fig. A
Panel appearance of the All-I{"ave Superhet-
crodyue in a suitable console.

further will be stated on this subjeet; except
to remark that a sixth (center) pin on the
oscillator  inductanee  operates  the  switeh
sw. Further, the control-grids of VI and

Fig. B

From right te Icft, tuner, amplificr-pack, and rveproducer . showing the connecting cables twhich

aive flexibility of placement.

The mpnner in which such circuits are com-
pensated at the extremes of tuning range (by
the sclection of .0005- or 00007-f. tuning
capacities, vespeetively) has heen disenssed
in past issues of Ramo-Cusrrs and nothing

Nate Hthe complete shiclding nad strong constriction.

V2 oare conmeeted either through red leads
for the red-dotted ceoil sets A, B and ¢,
or through Mack leads for coil sets D, K. I,

The shiekd cans are to be used only over
the cotls nsed on the broadeast eange—200-

Fig. 2 (right) =
The circuit of the potecr [ PT.
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. 550 meters. It is neeessary, in order to
Fig. C (left) reache the highest-frequeney tuning  range,
| rear view af the tuner t0use a1 27 tube with a continuous-sheet
chussis. weith all coils. It (ot wire-mesh) plate at V3,
& wanecessary o .rlml'hl As will be observed by reference to Fig.
the shorteteare coils, tehich v o low-hov e | ™ . .
are therefore casily AL o low-hoy eonsole is reconunended  for
cachanaed the Scott All-Wave Superheterodyne chassis
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and its power pack. The lid of this cabinet
must be readily lifted for convenient ex-
change of coils, ete.

Fig. D
The microphone control bor is obtainable as an
accessory for recording or specch amplification.

Knack of Short-Wave Tuning

The short-wave enthusiast who has been
accnstomed to handling other types of shovt-
wave receivers will be pleasantly surprised
by the ease of tuning at all points through-
out the range of this receiver; this is due,
in great part, to the suhdivision of the in-
ductances.

A fuctor in the consununate ease of op-
eration at the shortest wavelengths, right
down to 15 meters, is the design of the in-
put eircuit of Vi When the first five coils
are in use, the antenna eonnects to the hind-
ing post S.\WV.
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the full sensitivity of the receiver, which is
obtained with switch Sw. 2 in position 3.

Just o little fatherly advice concerning
the procedure in tuning tor the short-wave
sigmals. 1t will be found that, although the

tuning is very simple after a little practice,
the listener may observe a tendeney for sta-
tims to *whip” across the settings: this is
due almost entirely to a natural tendeney
to tune the set as though it was one of the
two-dial

earlicr tuned-radio-frequeney  re-

Fig. E

Cross-section of an  LF. transformer; observe

19

ceivers; a mistake in the handling of a
short-wive snperheterodyne. “The only really
satisfactory method of tuning is to set the
left or oscillator dial at a given point, and
swing  the right or signal-frequency  dial
back and forth, slowly, a few degrees on
cither side of the LF. resonance  posi-
tion {which is that point where a “reso-
nance rnsh™ is heard): then advance the
oscillator dial’s setting n fraction of a de-
gree aml repeat the operation with the
right-hand dial.

After operating a Scott All-Wave Super-
heterodyne at a selected loeality in Brooks
lvn, N. Y, the writer wishes to urge that
due care be given to the nse of the volume
control; which is the potentiometer R in
the diagram.  There is a natural inelination
to advance the setting too far, thus greatly
overloading the tubes; sinee the amplifiea-
tion obtainable through the correct nuse of
the sereen-grid tubes is simply tremendous.
(Speaking in technieal terms, this receiver
has at 1,400 ke o sensitivity of one-one
hundredth of a wicrovolt per meter!) Haow-
ever, if the volume is held at the correct
level, there will be ne hissing sound and no
hum, Imt perfeet adio reproduetion.

Taken in its entirety, the Scott All-Wave
Superheterodvne, with its tuning range of
15 to 184+ meters, and 200 to 550 ineters,
should appeat to anvone interested in ob-
taining an exceptionally sensitive vadio re-
eciver, operable within these wavelengia
limits, and designed  particularly  for ease

Excellent sclectivity is obtainalile, even at “sub-paucl” position of shielded R.F. choke. in tuning and high-gquality audio output.
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Schematic circuit of the veceiver chassis of the Scott "Al-Wave™ superheteredyne,
the short-weare post on the shicld vier the tuning geng.

Fig. 1

The long-wave anicinna post is at the rear of the chassis; and
The ontput fecds a push-pull 45 puck (Fig, 2); a push-puil '50 wnit is wlso obtuinabic.



20

And Now the Crosley
“Super Buddy Boy”

In which the “Midget” set develops
a giant’s reach and voice

E tried out this superheterodyne

in New York City, and were
struck by the remarkable amount of
power that such a small set can de-
velop. It is literally impossible to
turn the power on full; as the volume
is entirely too great for locals.

Even on the distant stations, such
as Boston, Pittsburgh and Chicago, the
volume was often uncomfortable when
the set was turned on full power.

It was found possible, in the heart
of New York City, to tune in stations
within a radius of a thousand miles
without interference from the locals;
which we think remarkable.

This receiver worked exceedingly
well without an aerial; it was neces-
sary only to connect the ground lead
to the aerial binding post, and this
worked exceedingly well even on dis-
tant statiors.
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Fig. A
“Super Buddy Hoy"
oh my—-!

is Iittle, but

CORYE another bulls-eve for the Cros-
ley Radio Corp, whose engineers have
the happy faculty of turning ont good
sets incorporating the latest technical

advances, for a little lower sum than the
next fellow. This hathuark is observed in
the new Crosley mantelpiece recciver, the
“Super Buddy Boy” illustrated in Figs. A,
B and C.

Before considering  the many  eleetrieal

and mechanical refinerients einbodicd in the
design, the ontstanding features are to be
noted.  The tubes reguired for this set are
two type 35 tubes, three "28s, one 77, and
an '8t These few words tell the whole
story to the techniciang that of ultra-mod-
ernism in ridio set design. Referring now
to the schematic circunit, Frg 1, we find that
V1, one of the new type 735 tubes (first
known as the variable-mu, amd now vari-

Fig. B

The upper wicwe shoses

the compact chassis, with

the tuning gang at the

vight: fts ingenions flex-

ible taning scule in the

center, and, at the lefe,
the poteer nuit,

Fig. C (left)
o rear viewe of the chas-
sis beside its one-pieec
“repicood””  cabinet, the
back of wchich may  be
used as an anteana far
focul  receplion: t hw g
making the whole system
sclf - contained, seithont
acrial or even  gronnd.

ously termed “exponential” “dogarithmie,”
“multi-n,” and “snper-control™), fimetions
as a radio- or signal-frequeney  amplifier.
The characteristics of this tube greatly min-
innize  “crvoss-talk,” the two-stations-at-one-
tine bugaboo of the type 24 sereen-grid

tube; the latter, however, in this cireuit
e 1LLF, 29007 iy
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This seven-tube civenit (and the peatode counts for two stanes) aives the immediate impression of a large cansole set.

Fig. 1

tubes—rvariable-mu omplificrs, and a pentode owtput giting a wmargin of volume on all signals.

It incorporates the latest
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serves adimirably in the position of first de-
tector, V2. Another type 28 tube, V3, is
wired in pliedynatron fashion (See Ramo-
Crarr Data Sheet No. B3, June, 1931 issue.
Also, page 536 of the March, 1931 issue)
which makes possible an oscillator  civenit
arrangement that does not reguire a low-
frequeney  trinmer—good news to Service
Men,

The second variable-mu tube V1 is the
one and only intermediate  frequeney am-
plifier, having tuned input and tined ontput
civeuits,  This, adding its compensating ac-
tion te that of V1, chviates the necessity of
incorporating a “local-distance™ switeh to
choose  between powerful Joeal, amd weak
distant, stationa—the equivalent action he-
ing entirely  automatic  (See “Heeent Ad-
vanees in Radio Tube Design,” in the April,
1931 issue, page 599.)

The last screen-grid tube V35 is the second-
detector; note that an aperiodie interme-
diate-frequeney transformer L35 couples the
ontput of V4 to the input of this “sereen-
prid power detector”  The intermediate
frequeney  transformer  [Ld is  adjustably
tuncd to 175 kiloeveles, while L5 is inher-
ently resonant at this frequency.,

Our old friend, resistance-capacity coup-
ling, is found joining detector V3 and the
lust tube V6, which is o power pentode;
this combination results in exceptionally fine
andio quality, with good volume ountput at
low signal-input levels. (s stated in the
May, 1931 issue of Ramo-Crarr, this pen-
tode’s power output very preatly exceeds
that of a type 13 tobe, for the same control-
grid voltage swing.)

Cowhining the volume contro]l and the off-
on switch inereases the convenience of op-
cration.  Resistor R14 and eondenser C17
constitute a panelaperated tone control;
the advantage of whicl in acoustically re-
ducing the effect of “summer static” is now
too well known to require discussion,

The high factor of sensitivity of the "Su-
per Buddy Boy™ has made it practical {o
incorporate in the rear of the cabinet a
sall capacity-type antenna. This plate of
cardboard measuring 7 x 16 in,, and coated
with @& conductive substance, is connected
to the antenna post on the receiver; and
is referred to as the “Tennaboard.”  The
cahinet is modeled “Repwood™ in the fae-
simile of an old English hand-carving, noe
nails, or glue being used; ineidentally, it
doesn’t war,

“Tuminated  angular-vision  vibbon-dial
with vernier drive™ is the explanatory desip-
nation of a new mechanical development, a
tuning indicator monunted at £5 degrees to
the vevtical plane; it renders tuning con-
venient either in sitting or standing position,

The use of “quantity production” design
niakes it possible to place on this 7-tube su-
perheterodyne veceiver, complete with tubes,
a list price under seventy dollars, v dy-
namic reproducer is included.

And that is not the end of the story!
By removing a strap between terminals 3
and 4+ on the antenna-and-gronnd  hinding-
post strip, a high-impedance  phonograph
pick-up may he connected into cirenit; tubes
V5 and V6 then funetion as high-gain audio
amplifiers,

It is the opinion of the writer that the
Crosley “Super Buddy Boy™ superhetero-

(Continued on page 14)
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The Summer’s Yield of
Small Radio Sets

Compactness is still the keynote of production

A "PERSONAL" RECEIVER

The Imericanr Bosch ""Model! 507 recerver,

N the receiver shown here, which must

be called an infra-midget, or by some
similar superlative, the idea of lightness
and portability is carried further than ever
hefore in an clectrie set of loud-speaker ont-
put. Tt may be tiwcked under the arne and
carried to any desired location without dif-
ficulty; vet, small as it is, it contains three
sereen-grid tubes, a power pentode, and a
dynamie reprodueer, all with their power
supply. Iow this result is obtained is shown

The chassis af the set shotwn abore has seveei-
arid (twco) KR.F, and detector, feeding @ power
peutode,

in the interior view:; the maximum baffling
possibilities are realized by the central dis-
position of the speaker eone. Three tuned
circuits, giving good seleetivity, are con-
trolled by the tuning knob at the right; the
only other control—that for volume—is con-
hined with the switeh, The design is attrae-
tive by its simplicity, which scems to be
almost the ultimate,
(I wited American Bosch Corp.,
Springpiehd, Mass.)

A POWERFUIL, MANTEL SET

The Roogsevch

“Model 19
cabinet,

in a mantel-type

N the newest model of the “Roosevelt”

line, the manufacturer has introduced the
features of variable-mua amplification and
pentode instead of push-pull output,  One
of the special features of the design is found
in the use of bank-wound coils of “Litz”
wire to give greater efficieney in high-fre-
queney anmplification. Al late features are
included.
(Commonwealth Radiv Mfg. Co., Chicago.)

TWO MODERN MIDGETS

The Jesse French 7-tube "Devon” super.

B( YTH of the eompact receivers here shown
utilize the katest developwments in tubes:
the 7-tube “Devon™ model being a super-
heteradyne: and the 5-tube “Tudette,” a
tuned-radio-frequeney  receiver.

The French 3-tube “Tudettc™ midget.

The former utilizes two type 51 variable-
mu tubes, one "27, two "24's, and a type PZ
pentode. The reetifier is the standard *80.

The *I'ndette” mantel set also uses two
variable-mu tubes, has a single 24, an '80,
and a pentode in the output cirenit, A fea-
ture is scen in the “full-vision” dial. Both
models are equipped with tone controls.

(Jesse French & Sons Piano Ca,
Newrastle, Tud.)
(Continned on puge 47)
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The Latest Radio Accessories
and Receiver Components

AUTOMOTIVE FILTER CONDENSERS
Al"l'().\l()'l'l\'l". radio reception requires,

not only special tubes to stand up un-
der the exacting conditions, hut special con-
densers as well. To hypass the high-fre-
queney eurrents of the ignition system and
climinate noise, the component type illus-
trated has been designed with special regard
to the high temperature and vibratory im-
pirets which it st undergo. Tt is desir-
able to use at least two with a car's clee-
trical system; one between gencrator and
frame and one bhetween the interrupter and

Polymet auto-ignition filter condeunscr.

frame, with, of course, the necessary re-
sistors in series with the distributor and
spark  plugs. The unit  shown, used ex-

tensively with commercial automotive radio
equipment, is made in two eapaeities, half-
ancd one-mif,, 1Y, inches in o diameter: the
smaller is 21 inches long, and the larger
314, inches.

(Polymet Mfy. Corp., New York City.)

INTERMEDIATE TUNING
CONDENSERS

UPERIETERODYNE vogue has pro-

duced a line of condensers, designed spe-
cifically  for manufacturers’ use, but now
abtainable by eonstructors, and intended for
mounting to and tuning the LF. transform-
ers. The eapacity ranges are 10-70, 70-140,
and 110-220 mf, in single and donble
components.

The bases uwsed are of isolantite, an im-
permeable high-insulation waterials the varn-
able plates are of phosphor bronse, specially
tested for hardness and temper; amck the
acljnsting serews have speeinlly-cut threads
amd  tapered, self-aligning heads, to main-

tain  their adjustient,  The eyelets have

fiber “shock pads,” to absorh styains and
1

prevent eracking.  Terminals  are solder-

Hommarlend 1F. adjestinag condenser,

dipped, as well as cadmium plated, and de-
signed to facilitate soldering without con-
duction of heat to the plates. The mica
divleetrie sheets, it is stated, are so rigor-
ously inspected that four ont of five are re-
Jjreted in the selection of the hest.

(Hammarlund Mfg. Co., New York City.)

MULTIPLE UNIT HORNS

Racon winc-unit  reproducer horn.

O single dynamie unit is sufliciently pow-
N erful to meet the demands of publice-
address amplifiers, such as airports and large
asscrubly  grounds require.  Of a line ot
horns designed for sneh serviee, the itlns-
tration shows one which takes nine giant
reproclucer wmits, and Dblends their ontput
into one voice with a three-mile range, on
the ground. Tt is demountable, with o heavy
ahminum throat and stormproofed bell: is
thirty inches across the opening, and 5+
inches long.  The weight is 45 pounds.

Other horns, taking four-, two- and single-
unit connections, are made for instatlations
of lesser size; and are also demountable for
portability,

(Racon Bleetric Co.. New Vork City)

NEW AMPLIFIER TUBES

cariable-
mu ampiificr; right, 447 power pentody.

New De Forest Auwdions: defty 451

AXIMUM sensitivity, while safeguard-
M ing against overloading, crosstalk, and
distortion on loud signals, is the purpose of
the new 451 “Andion,” illnstrated herve, 1t
operates, like the 124, with 2.5 volts on the
filament, drawing L7535 amperes; the recom-
mended plate voltage is 180, with a plate
current of 5.5 man at 3 volts control-grid
hias, and 0.65-ma. at 20 volts grid bias, The
ntual conductanee is thns deereased from
1,000 to 80 micromhos, giving complete con-
trob of the amplification in receivers which
ean aecomplish this by varving the cathode
potential.

July, 1931

With this is announced also the type HHF
power pentode, wlhich is intended to give a
greater ontput than s possible with  the
445, with the same plate voltage and a
staller input. It has a filiment valtage of
2.5; filanent eurrent of 155 plate and sereen
voltages of 2305 plate current, 32 ma g with
a grid bias of 16.5 volts. "The amplification
factor is 80, plate resistance 35,000 oluus,
and the mutual conduetance reaches the high
figuve of 2,300 micromhos. A UY base is
used.

(e Forest Radio Co., Prssuaic, N. J.)

AMPERITES FOR NEW TUBES

IE revival of interest in battery-op-

crated  receivers, using  highly-efficient
tubes of low current  consumption,  has
causedd a demand for snitable filament bal-
last regulators.  ‘The manufacturers ot the
two-volt types have especially urged upon
their users that the filament voltage be kept

Amperite suited for 2-volt pentode.

constant; and that this is impossible with
fixed rvesistors in series with a battery sup-
ply souree the voltage of which changes con-
tinually.  The  well-known  self-adjusting
rheostat, or “Amperite,” overcomes this dif-
fienlty.  Since it is a current-regulating de-
vice, several of the former types will serve
for d3-volt batteries; while for G-volt battery
operation, new designs have been made. “T'he
type mimbers requived are (one Anperite
for cach tube):

Type Battery Battery
The 6-Volt 3-Valt
30, "2 No, 630 No, V199
11 No. (31 No. 120

33 (Pentode)  No, 633 No. 1A
“FEATHERWEIGHT" HEADPHONES
PPLICATIONS of the headphone, in
servicing and reception, are still nunn-
erons, in police antomotive or aviation radio
for instance; while in connection with pnlb-
lic-address and other amplifier systems for
the hard-of-hearing, a comfortable phone is
a boon to be sought for. With this in mind,
one manufacturer has just produced an in-
strument of remarkable lightness.  The mag-
net is of a special cobalt steel, held in ils
bakelite case by clips; the whole phone unit
weighs but an onnee and a half, or fonr
ounces for a pair, with light spring-stecl

Trimm “Featherweelght™ headphone wnit,

band, The cord is attached to the phone
unit and the ease in a manner which pre-
vents wear and strain, The standard  set
has a resistance of 1,000 ohms for each unit.
(Trinan Readio Mfg. Co., Chicago, 111.)
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Left. a gang of mectallized resistors: rvight, the
making of a swirc-wound precision resistor.

MIDGET RESISTOR STRIPS

W that the midget construction is in
N demand, for even receivers with many
tubes, compactness and aceessibility are at
a premiiun. These requivrements have been
met by “panging®™ wetallized resistors in the
manner shown; the various units are mount-
e on the strip by passing through it the
tips of their leads, and erimping themr to
soldering lugs,  Such units, of course, are
made wp to meet the demands of the re-
cciver for which they are intended.

The remainder of the illustration shows
the method of huilding vp precision wire-
wound resistors. The wire used is of nickel
alloy, of a cross-seetion as large as the re-
sistunce vitlue permits, specially  enameled,
amd tested through mercury contacts to de-
termine the completeness of the insulation,
1t is then wound in the slots of the ceramic
(porcelain type) and  hupregnated
with a special varnish which hardens at high
ternperatures, The resistors are again tested
by five-minute flash loads: and then on ace-
curate bridges to determine their accuracey,
which may be from 1% down to a quarter
of that figure.

(International Resistance Co.,
Philadelphiu, Pu.)

hase,

VOLTAGE REGULATOR FOR
MIDGET SETS

The Clarostat 50-zcatt
line = voltage regulator
has been deseloped for
the benefit of owners
of “midgct”  sets.

\I.\.\'l']".\("]'URF,RS and Mr. Ultimate
i Consumer will be interested in the new
“Clarostat™ antoatic line-voltage regulator,
in diminutive (50-watt) size, designed espe-
cially for midget radio sets,

Service Men  contewmplating  the use of
this resistor will be interested in the voltage
drop to be expected when it is inserted in
series with the input to the primary of the
power transformer; this s dependent, in
part, an the power requirements of  the
particular set, as follows: O.45-mnp., 10
volts drop: 0.5-anp,, 13 volts drop: and 0.6-
ampe 20 volts drop. The unit is 13 inches
in diameter, and 134 inches long, with two
prongs extending another 54-in,

Although intended only as a voltage regu-
lator in the primary circnit of the set, it
will funetion also as a fuse in sets not pro-
vided with one., Of course, such fuse is

(Cantinved on page 41)
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The Walker “Model 4” Short-

Wave Super-Converter

1112 superheterodyne converter has al-

ready  won  for itself a  commanding
plice by the facility with which it pro-
vides  efticient  short-wave  reception, when
used in connection with the standard broad-
cast reeeiver which every up-to-date house-
hold now possesses.  The latter instrmment
is designed for reproduction of good guality
on long-wave stations within a reasonable
listening area; it remnins only to provide
the necessary means of tuning to the rap-
idby-incereasing number of short-wave broad-
cast stations throughont the world,

George W, Walker's latest converter is howsed
as befits a modern receiver,

This, witly all simplicity of operation and
the sensitivity required to pick up signals
from thousands of miles away, is now ob-
tained through the modern unit pictured
here—the Walker Super-Converter, which
tunes over the band from 14 up to 200 me-
ters, and uses as its interiediate and audio
amplifiers any standard receiver, of what-
ever type nnd method of operation.  The
Super-Converter acts simply as a pre-am-
plifier and frequency changer, feeding into
the reeciver a modulated  radio-frequeney
signal which is within the tuning range of
the latter.  Only a single external conneetion
to the broadeast reeciver is required, ns the
Super-Converter is self-contained,

It includes an oscillator and first detector,
using type '27 tubes, as well as a stage of
sereen-grid RUF., using a *24 tube, ahead of
the detector—to inerease the amplitication,

prevent radiation and permit use of most
any antenna length,  (The signal is picked
up by the converter and passed on to the
receiver for additional amplification, thereby
atilizing cach cirenit of the receiver and mak-
ing unnecessary the purchuse of an extra
speaker or the erection of a special an-
tenni.)  An 80 rectifier is used in the
power pack,

The receiver is not disturbed; since there
is no need to “plug in” to furnish the power
neeessary to operate a convertery a connee-
tion is mwade from the converter directly
to the antenna post of the reeciver. There
is no overloading of the receiver's power
supply, for the Walker Swoper-Converter
draws its power directly from the eleetrie
light socket. There ean he no possible dam-
ape to the receiver,

Regeneration in the detector circuit, as
shown in the schematie cireuit, Fig, 1, pro-
vids a degree of sensitivity and selectivity
otherwise unattainable; it has been cred-
jitedd with the efficiency of an additional tube.
Where is there a “dyed in the wool™ short-
wave fan who does not insist upon regen-
eration? The oscillator and detector tun-
ing condensers are ganged and, necessarily,
provided with a ‘ne vernier dial for sharp
tuning. A small midget econdenser, used as
eompensator, connected in parallel with the
oscillator condenser, pvrmits resonance at
all wavelengths,  All tuning is accomplished
with the vernier dial, and with the aid of
the midget compensator, insures maxinnmm
selectivity,  “Iland capacity” is noted hy
its absence.

In addition to hearing far-distant short-
wave programs, there is the thrill of tuning
in broadeasts of police departinents through-
out this country and Canada. The personal
transoceanie  telephone  comversations have
also proved interesting to those inclined to
“listen-in”  Short-wave funs have no fear
of warm weather reception.  The reduction
of static, plus the long range and pene-
tration of short-wave broadeasts, will prove
entertaining in the hottest months when your
local programs may be disturhed by erashes
of static,

(Continued on page 41)
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Fig. 1
The .ttlu'mn:_fc circuit of the “Model 4 Super-converter, which operates as a frequency changer.
It has its own power supply and is comnected to the receiver only at the antenna post,
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N radio, as in almost every other field,

productive  originality  is  amply re-

warded in doliars and cents. A clever

New York radio engineer, Mr. Paul
Von Kunits, has ereated =Mr, Radio Robot,”
a renarkable deviee which is attracting un-
usnal attention and proving a source of
profit to its originator,

The idea is passed along in this article,
with complete details, to other radio men,
as “Mre. Radio Robot™ can undoubtedly be
used to advantage in many towns and cities
throughout the conntry,

The cover illnstration gives an exeellent
idea of the appearance of the “Iron Man”
From a theatrical costimer was proeneed
the coat of mail used to represent a medieval
armored knight. Such ensembles are fairly
conunon, since they are extensively used for
masquerades, and they can be rented or
purchased at a reasonable price.

Before giving details as to the construe-
tion and actual mechanisin of the robot,
some of the startling things he can do may
be mentioned. In response to a pre-deter-
mined scries of whistled notes, or the whis-
tling of a given tune, “Mr. Radio Robot”
will stand up, sit down, wmove his Teft arm
or his right arm, turn his head, fire a gun,
start to talk, ete.

He will also go through a definite series
of operations, which may be worked out in
advance.  For exanuple, in response to a
commind in a certain tone, the “lron Man™
will stand up, move his head, make a speech,
lift cither arm to emphasize certain points,
how at the end of the speech, and then sit
down.  While he is talking, his eves and
teeth will be illuminated with a light of
luctuating hrillianey,

Furthermore, this vobot will answer gues-
tions intelligently: and can be used to make
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Introducing Our

announcements and to entertain with the
latest song or other mnsical selections.  If
desired, “Mr, Radio Robot”™ ean bhe made
to go through the various mechanical mo-
tions by means of switches or push-buttons
located at a distanee; or manual and audible
control miay be dispensed with and he may
be actunted through the mere interruption
of an invisible ultra-violet beam. ‘Thos an
arvingenient is possible, whereby he will fire
a guny or stand oap, or start to talk—if
soneone walks past hin,

In the cover illustration, the robot is
shown answering guestions put te it There
is & reprodueer coneealed in its chesty and
a microphone (within it) at a distance of
about five feet from the ground and there-
fore on a level with the mouths of people
asking the questions. The operator and the
portable amplifier may be loeated at any
convenient point, no matter how far from
the robot. Tt will be noted (Fig .A) that
the operator uses a headset and that he
talks into a microphone. Its adjustments
are made on the small control box in front
of the amplifier,

A portable power amplifier is used for
this portion of the set-up. The two auie-

1.!'\; 8

Fig. A

This inscrutable, armored figure stolidly moves his head, his arms, and correctly answers questions

put to him—a scemingly human Iron Man.

(My, Cisin, wearing headphones, is at the countrols.)

The reference letters indicate: A, pulleys and reproducer: B, microphoue M1; C neon tube which
lights the exyes; D, head and arm motors: E, selectors, relays, and amplifices; G, microphone control
box; H, additional amplificrs; I, microphone M2,

The mechanical and electrical
the “Iron Man” which is such
public, and is making big

By H. G.

rophones, the lond speaker and the headset
are connected as shown in Figo 1L Complete
portable amplificrs are available for this
tvpe of work; one of the most suitable
ones being the new LFlectrad Loftin-White
Portable Amiplifier,
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Current gencrated in the bobbins of this fre-
quency-selector wehen the tuned reeds vibrate
2with the lowd-speaker signals, is latcy amplified.

Giving Commands by Sound

Fig. 2 is a pictorial layout of the signal-
selector systemn, whereby a pre-determined
series of notes of different pitehes and
timbres are used to actnate the mechanieal
man.  Examining the lavout from left to
right, it will be noted that the microphone
M1 (the one concealed within the robot) is
connected to a microphone control box (G5,
in Fig. Ay This connects to the input of
a high-quality amplifier, such as an Elee-
tract direet-coupled Type A-245 unit, Fig.
+.A. The output of this microphone ampli-
fier, connects to a three-seetion sclective
tuning device ST, which is the portion of
the apparatus that picks out or responds to
the particular actuating notes or tones.

The output of the “mike” amplifier (M.,
ig. 2) is connected direetly to the voice
coil of a small dynamic reproducer, nounted
within a sound-proof wooden box (ST) con-
taining nine differently tuned vibrator reeds,
There are nine electromagnets, one in front
of each vibrator reed; three of them being
conneeted in parallel on each of the three
cleetvieal eirenits, as shown in Fig. 3.

When o note of the required tone and
piteh is sonnded or whistled hefore the mie-
rephone M2, the microphone amplifier MA
magnifies the impulse sufficiently to actuate
the speaker. The amptified sound coming
out of the speaker causes the reed which
is tuned to correspond to this one note to
vibrate: this, in turn induces a feehle cur-
rent within the clectromagnet placed hefore
it.

By varying the position of the mapnet,
with relation to the vibrating reed, it is
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Mr. Radio Robot

details of the construction of
an object of interest to the
money for his constructor.

CISIN, M.E.

possible to pick off either the fundamental,
the second harmonic, or the third harmonie,
as clearly illustrated in Fig 4 Incidentally,

the reed will respond also to notes either
one or two octaves higher than the funda-
mentla,
FUNDAMENTAL 2NO HARMONIC
et L. /S (ne.2)
N
4 ——— g
/ "‘-,:t'g:.‘_ E
,l CEEE O posimion
i - OF
H NET CONTACT
e,
380 T\
HARMONIC —— STEEL REED
(ne3) RESONATOR.
_RIGID SUPPORT
7" PART OF UN\T T

Fig. 4
A vorset steel” may be used in making this
portion of the tuned reluy. Moving the bobbin
midy raise the piteh (pasitions 2, 3.)

The feeble induced enrrent flows into the
corresponding  setectov-signal amplifier 8.3,
Theve are three of these amplifiers, one for
vaclt of the three cireuits, (Fleetrad FLoftin-

White A-245 amplifiers way be used  for
this purpose; the cirenit connections arce
shown in Fig 4#A) The main function of

these amiplifiers is to give voltage amplifica-
tion and henee a “space-chavge™ auplifier
having a sereen-grid tube and a 12\ tube
would serve the purpose, (Sce Figo 418))

The output of cach amplifier goes to a
separate reetifier R Details of the reeti-
fier cirenit, which is very simiple, are shown
in Fig. 5. Rectification is accomplished by
means of a 12\ tube. 'The rectified cnr-
rent then goes to the "time-delay  relay™
TR, The plate voltage regquired on the
12\ tube will depend upon the type and
characteristics of the time-delay relay.

it were possible ta obtain a compara-
tively pure note at the microphone  (for
instance, by the use of a flute), the time-
delay relay would not be necessary, In the
case of a whistleld nete, however, strong
havmonics and overtones are present, which
canse the reed to *chatter,” The time-debay
relay overemues this trouble, preventing con-
tinued vibrations.

Controlling the Relays

The output of cach  time-delay  refay
(TDOR, Fig. 5\) goes to a corresponding

heavv-duty  circuit-breaking  refay RC A
common G-volt battery actuates three heawvy-
duty relays.  Sce Fig 6.)

Fach ewrrent impnlse throngh a heavy-
duty relay HDR attraets a pivoted arma-
ture. As the armature is drawn towards
the magnet, it operates a ratchet through

causing a heavy notehed
brass wheel W (Noo 1, 2, or 3) to turn
one noteh. A spring pulls the armature
hack nntil a second impulse again causes
the brass wheel to be turned another noteh.
If the correet mnnber of whistled signals
are given, it will turn until the copper
strips Ay B oand C make contact with the
brass studs fastened on its side, Before it
is possible te actuate the heavy-duty master
relay TIDMRR all theee wheels must be
turned the right nurmber of notches (sinee
the  three cirenits are in series))

The action is analogons to that of a Yale
lock, or to the opening of o safe. Unless
the  correet,  pre-determined  notes are
sounded, and unless the correet number of
notes are sounded, “Mr, Radio Robot™ will
fail to respond. Sinee three distinet fun-
datnentals are available on each of the three

A lever system:

cirenits  (not to mention the seecond  and
2, 2 ‘
UNIT $A 22 -01-MF. 12:A
- I

25 OHMS %

(EACH )~ “0.573 l
>

Al

FROM TUNED

REEDMAGNET 40HMs._ | S TOR
IN UNIT ST,

-y

(POTENTIAL OF ¢ ¢
C-"DEPENDS > .

UPON PLATE Sw ([ 4sTONSY | .
VOLTAGE - | Bt3
"B+3) L O On O - -

1" "A-A+" "B+2° “C-" POTENTIAL
22%v. T8 135 FIXED BY
TDR DESIGN
Fig. 4B
The sclector amplifice: a “space charge’” cir-

cuit is showen.  The output operates o time-

delay relay, Fig. 54.

third Larimonics available by changing the
plicement of the eleetromagnets, as shown
in Fig. 1), it is apparent that the “lron
Man™ may he arringed to respond to o cer-
tain metody, or a song containing the cor-
reet sequence of pre-determined notes,

Onee  the cirenits A "B and
shown in Fig. 6, have been  elosed,
heavy-duty master relay is actoated. ‘Phis
is operated by the G-volt battery, shown
for the sake of elarity as a separate unit:
in actual practice, the battery used for the
time-delay retay may also be used for the
heavy=duty master relay and for various
olher relays requiring six volts, as shown
in Fig. 1.

The heavy-duty naster relay is used to
close any desired specific cirenit; such as
the one causing =Mr. Radio Robot™ to rise,
or to fire o gun, to make a speech, ete,
Details of  the mechanical-motion  circuits
ire shown in Fig, 7. The robot is cqnipped
with two Vord fractional-horsepower start-
ing motors, and with a number of Knapp
toyv motors  (“series™ motors are used in
order to supply the necessieily high starting
torque). The Ford starting motors are used
to make the rolot stand up amd to fire the

e
the

g while the toy motors perforin the
tighter tasks of moving the hiead and arms.
Three wires are neecessary in the circuits
from the motors, in ovder to reverse their
divection when required. Merely  changing

the polarity will not reverse the divection
of these motors, and it is therefore neees-
sary  to reverse the current direetion in
the armature, without changing that in the
motor fickd.

The Robot's Stunts
N wmechaniceal
from turning

stop prevents  the molor
too  fur.  Yor exanple, in
order to nake the “lron Man®” stand up,
the motor can turn over only o eertain
ameunt s veversing the motor causes hinn to
sit down, This motor (along with most of
the vebays) is mounted in the platform he-
low the robot. In turning, the motor pulls
two cords, which pass over pulleys in the
knees, and which fastened within the
figure at the vear waist line, Tension on
the cords prompthe brings the “Ivron Man®
to his feet, Similar ingenious arrangements

are
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I // | 4 | 47000ums 25000 ours 1108
R R I;?"““
| T P R [ - S B (=SS ST TR i
+ T [ -~ 1MF, IME cla
50,000 A . i [ : -2 CIB
OHMS 425 0HMS \ZOO OHMS TW!ST"‘?\ I B+
{HUM BALANCER) [_.—-—'—U = FILTER CHOKE |
R = Al L L -l
e L3
GND [ [Bc o eTWIST = J
ssa 2sv||ursa 300V | 40ma w
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Fig. 1A
Schematie circuit of the direct-coupled wwit, recommeuded hy the awthor for wee ac a sclector

ampliticr,

The numbcr of ampliticrs wsed is determived by the desived nwmber of actions; three
being deseribed by the awthor and ilustrated iy

Fig., 2.
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of cords, pulleys and levers produce the
various other mechanical wotions.

The most mystifving effects are produced
through the use of a light-sensitive cell;
this is mounted in an unobtrusive position,
with & light-source constantly directed upon
it, except when the light is obstructed by
somcone passing in front of *Mr, Radio
Robot.”™ (1t is _ossible even to use an
ultra-violet ray. which is invisible and hence
still more dramatic). As long as lght falls
on the cell, no appreciable eurrent flows
but, as soon as the light-source is oh-
structedt there is a sudden increase in eur-
rent, suflicient to actuate the relay., Of
course, it may also be connected ‘in such
i way that the reverse action will take place.
That is to say, the relay may be actuated
by an inerease of light instead of a de-
crease—for example, by permitting the light
source to strike the eell only when it is
desired to aperate the relay.

Business Possibilities of the Robot
The conmercial possibilities of “Mr. Radio
Robot™ are tremendous. He may be rented
to stores which are carrying on  special
sales and advertising eapaigns; or he may
he used at entertainments, fairs, bazaars

.RADIO-CRAFT

point,  were amplificd and  reproduced
through the speaker within the robot. At
stated intervals, the “lron Man™ answered
questions; and, hetween times, the latest
song hits were reproduced by means of the
electrie phonograph,  Although the original
contract was for only one week, the robot
was so successful in stimulating  business,
that he was held over for three entire weeks,

Since the idea was first conceived, “Mr,

TIME - DELAY RELAY

—— o e e e . e B

"~ RecTiFiER R

Fig. SA

This rclay gives e delay of ehout a mimide:
its swinding Is counccted in serics swith the
plate circuit of a rectificr (Fig, 35).

(5Lt 7

A
MZ\ SW.1  Sw.2
R

2-BUTTON MICROPHONE

H 2-BUTTON MICROPHONE
I »~ N ROBOT o VOLUME CONTROL,
bt}
M1 ﬂai 5 1
ﬁ% -
- !

VoV, AC |
PT - |

—

{oPERATER'S)

SOUND
{MICROPHONE )
AMPLIFIER

I_.EIT.S M, MC

AND MA

Fig.

1

The first section of the apparatus; carc must be used in plecing M1, to avoid howling, since there

is a reproducer in the figure,

The opcrating potentials demand ligh-rating filter condcusers,

R11 may be wveriable, to adjust the seund lcvel in the headphones.

and for a great variety of purposes. In
New York, the “lron Man® was recently
leased to a large furniture store on Fast
57th Street. The portable amplifier was set
up at the rear of the store; and announce-

Radio Robot”™ has been in continuous use,
and now has more advance engagements
than a popular vaudeville star!

The entire device needs practically no
servicing, onece it is set up, and consumes
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1:10RATIO 100,000 OHMS B 1.0-MF,
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TO 6 V. BATT.
Fig. 5

Oue of the wusts rectifying the output of a
selector wnit (Fig, 3).

can he operated by a store manager or sales
person and dees not require a skilled at-
tenddant.  Those who contemplate the con-
struction of a robot can make the device
comparatively  simple at first, and  after-
wards ke it more intricate from time to
time, For instanee, it may be desirable to
start out with the portable-amplifier outtit
for answering questions, making announce-
wents and playing records.  later on, the
refays and mechanical action may be added.

This flexibility is a great advantage and
is & point whieh should not be overlooked
by the vadio man who may be deterred
from starting the construction of a robot,
bevause of fmagined complexities.

LIST OF PARTS
{(Units M, MC and MA, Fig. 1)

One three-pole, double-throw switch, Swi;

One single-pole, single-throw switceh, (Sw2,
operated by R1);

One  single-pole, single-throw  snap  switeh,
Swi3;

Three dry cells (1.5 volts);

One Ferranti “Type AF3M”
transformer, T1;

One Ferranti “Type AF5C” push-pull input
trunsformer, ‘1'2;

One Ferranti “Type OPIC" (for direct
coupling to 8000-ohm line speaker) or
“OP25C"  (for dynawic speaker) push-
pull output transformer, ‘T3;

One Flectrad 200-chm potentiometer (and
switeh Sw2), RRI;

One Eleetrad 0.5-meg. “Royvalty™ potentio-
meter, 1t2;

Two Durham 50,000-0lwn
lized"” resistors, 3, R§;

Two Fleetrad 2.000-ohim “flexible™ grid re-
sistors, 1y, RY;

microphone

(l-watt) “‘metal-

ments, made from the microphone at that  very little current while in operation, 1t (Continued on page $6)
FIG5.4A AND 48 FIG.§ FIG.5A FIG. 6 FIG.7
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A4 layout of the units shown in detail in the detail sketches, as noted at the top.
The binding posts 4 and 5 in the unit of Fig. 7 (at thc right of this diagram) are for additional controls and motors.

the basc bencath the robet,

Most of these units

(except those of No. 1) may be concealed in
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How to Improve the Quality of Radio
and Personal Recording

Instructions for operating the microphone, amplifier and cutter,

HI radio amateur of the olden days
had no criterion hy which to meas-

ure the results he obtained, s
honte-made  radio  receiving set (or
“wireless receiver™ as it was catled in those

days) was capable of receiving code signals
very clearly; and, when hroadeasting came,
the music and speech were clear and in-
telligible. The amateur did not worry about
fidelity. 11is magnetic horn or cone was nat
nearly as efticient as the present-day  dy-
namie reproducers but he was satistied with
it because he had heard nothing better.

With the home recordist the story is re-
verseld. For vears he has been hstening to
commercial phonograph recordings of such
guality that they are hard o didinguish
from the living artist. When,  thercfore,
he starts to record he has a eriterion by
which to judge his resnlts; and for this
veason his first few results will appear to
he unsatisfactory, Yet he is not up agirinst
the diffienlt problems with which the yadio
ham has had to contend.  All recording
svstems are fundanentally thee same. Sound
is put inte a microphone where it is con-
verted into small cleetrical currents; these
are then aplified and transiitted to a eut-
ting head. It is very important that every
compenent operate at maxinoun efficiency
to insure goud records,

The different integral units will be dis-
cussed later, in details aned the precantions
tir ohserved in the operation of each
will he pointed out: while the most com-
mon complaints of home recordists are the
following:

(1) Volumre of reprodoeed record low;

(2) Inabitity  of reproducing needle

track:
Needle juinps record when recording;

(E))]
(1) sSound distorted:
("
{6)

he

to

sonnd comes in Joud, then dies downyg
6) “Leho” in the reproduced recording:

(7) Record off pitch.

Complaints 1, +, and 5 are common  to
the pregrooved record and the blank nnent
clise.

The volime of the reproduced record may
be tow from any one of several reasons:
incorreet microphone teehniques: ek of gain
in the audio amplifier svstemn: either in-
sufficient, or too great, weight on the cut-
ting head,

Distortion of sound may due to too
el amplification:  improper  impedance
matching between the microphone and the
amplifier, or between the amplifier and the
cutting head; or to shouting into the mi-
craphone,

Tt the sownd comes in lond, and then dies
down, it is practically certain that the mi-
crophone is “packing.”

The rvemedies for these troubles wil)
considered nnder their proper headings,

he

L

and for the choice of records

By GEORGE J. SALIBA, S.B.

Microphone Technique

Too wmany records are spoiled by incor-
rect use of the microphone. Figo 1 is the
schematie diagriom of a single-button  mi-
erophone circuit, and Fig, 2 that of a two-
hutton nicrophone hook np. In Fig, 1 the
millinmmeter is placed in series with one
leg, and the micraphone current is varied
by means of the potentiometer P"; the
vialues of this current is determined by the
type of microphone used, and this infor-
mation is usually supplied with the instru-
ment,  (Interesting data on microphone am-
plifiers appeared in the article, ».\ Public-
Address  Amplifier Unit, in the October,
1930, issuwe of Ramo-Charre,—Tech, Fd))

H o two-button microphone is used, jacks
in cach button leg, as shown in Fig. 2, will

o M

—=

he neeessary. Some people connect the me-
ter permanently in the center leg, ta read
the sum of the twe enrrents, but this is a
risky procedure,  If the microphone is rated
at 20 mils per Lufton, the middle leg will
carry +0 mils, With the meter in the center
leg reading 40 mils, one button may be
packed and carrving 30 nils, while the
other carries only 10 mils, The result will
be that the button carrving the 30 mils will
pit and burn out.  For the same reason it
is inadvisable that the meter should 1w
placed permanently in either leg. The ideal
way of keeping close watch on the current
is to have a meter in each leg, but this
means added cost.

If the speaker, or singer, stands too closc
to the microphone the reproduced recorc

T

o sound fustollation demounstrated ab police headguarters, Newe York City, for the famoss “line-up,”
Conversations beticeen the inspector (right) and the “suspeet” posed before the lahts, would be

recorded,  Mr. Saliba

Uefty and k.
apparatus,

. Sinepe (centery are operating a portable recording
(uternational News Photo)
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will be loud and possibly distorted; even
if there is no distortion, the guality will be
poor. The effect will he “tubby” and stifled,
as when talking into a partly filled barrel.
On the other hand, it the distance from the
microphone is too great, the volume of the
record will be low. It is best to stand
about 10 inches from the microphone, and
the voice should be directed into it. 1f it
is necessary to stand closer to the micro-
phone, the person should face the instru-
ment and direet his voice post i, At no
time during the recording should the cur-
rent he ehanged by the operator: otherwise
a crackling neise will he repistered.

If the current should suddenly rige. it
is an indication that the microphone is
packed; this usually happens on particularly
lond notes. The pressure causes conseqguent
lowering of the resistance. The microphone
slould then be tapped lightly, to spread the
granules.

When starting te record, the full miero-
phone voltage should never be applied sud-
denly; it shonld he hrought up gradually
until  the milliimmeter  reads  the normal
current. A little tiime mayv elapse, while the
microphone is warming up, hefore the hut-
ton corrent readings stabilize.

It will he found that the use of a two-
button microphone will result in much bet-
ter recordings than a single-lmtton {ype.
At best, the single hutton will not pass fre-
quencics higher than 2500 c¢ycles; while the
two hutton will easily pass 5000-6000 cy-
cles.  If the recording svstem is to be used
for vaice only, then a single-button micro-
phone will he sufticient.

The Amplifier and the Motor

In the radio sets of today, where the gain
in the R.IF. stages, due to the use of screen-
grid tubes, is so high, only two stages of
:\ F. .'n-c generally used; and sometinies, i

“power” detector is followed by only a sin-
gle autput (power) stage. The use of such
an audio system is unsatisfactory for re-
carding, unless one is willing to stand very
close to the microphone and shout into it
If the radio set has one preliminary audio
stage feeding the power stage the resulls
will he fair; hut still the person at the -
erophone will have to stand elose, For con-

’—- -
MIC MIC. TRANS,
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connections for the adjustment of a
stngle-button microphone: beloto, these for o
double-button  leokup. The cuwrrent i each
“leg” of the latler should be checked sepurately.

Above,
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titles to fill the blanks:

(1) The Professional operator of

hill, is “I(ccuuhst i
(2) The Non-Professional owner

(While “Recordee” or “Speaker-In™

Here are rules, read them cirefully.

and No. 3.

munication, or they may he mislaid.
The contest closes June 30,
All letters or cards must he adidressed

New York, N. Y.
from this contest,
persons submit,
the miost suitable,

Septemler, 1931 issue.

Thirty Dollars for 3 Words

VERY so often, in the development of an art like

are urgently required; and, as a rule, the trade itself secks to supply them.

In putting it up to the readers of Raoto-Crarr to coin three new terms which
are urgently reguired, we arve in hopes that onr readers will find exactly the right

recording  equipment  should  be

-7 (A word hitherto used, but which fails to quite fill the

of a recording
¢ (“Home-Recorder” is not sufficiently definite.)

(3) The person whose voice is actually heing recorded s a s &
might be used; neither seems satistactory.)
The terms quoted above do not secm fully suitable; so vou will not send them

in. However, we are sure that, among our thousands of readers, there is someone
to find exaetly the right word to cover eich of these ideas.

Each word should he euphonipns {that is.
must, of course, express the specific idea as correctly und distinctly as possible.

sound well) and be short rather than long. It

Write vour entries for each word on a separate slip of paper:
Each should be of a size to go in an envelope without

postal cards, also separate for cach entry. Do not enclose these entries

1931; entries postmarked after that date will not he accepted.
o0 New Word Editor,
We cannot enter inte correspondence about entries.

All employees of the Techni-Craft Publishing Corperation, and their families.

The three contests are separate; the prize for each winning word will be awarded without
reference to whether or not the winner submitted entries for the other two.
for the same one of the hree dehnitions, the identical weord which is selected as
each will be awarded the full amount of the prize oifer for one contest—-$10.00.

Checks will e mailed on publication lo the three prize winners, te be announced in our

radio, new descriptive words

called a

radio receiver is a

do net mix No. 1, No. 2,
folding: or vou may use
with auy other com-

Rapio-Crart, 96-98 Park Place,

are excluded

If twe or more

sistently good records, one must depend on
a three-stage amplitier, preferably of the
transtormer-coupled type.  Fig. 3 shows a
single-stage amplifier which was used ahead
of the two-stage audio amplifier of an
Atwater Kent “Model 55" recciver.

A motor of at least 20-watt rating should
be used, especinlly if records are to be made
on uneut blanks. A motor of this rating
is pewertul enongh to make on S-ineh record
bat, if a larger record is desired, 5 to
30 watt machine shonld be nsed.  These mao-
tors are now obtainable from the
fucturers.

When recording it is very essential that
a stroborcope (See page 636, April, 1830
issue of Ranw-Cuarr) be used: and the
specd of the motor should so he adjnsted
that the table is running at 78 R. P. M.
with the ewliing head in position on the
record, and eculting. When the lines an the
strohoscope appear stationary, it is an in-
dication that the table is running at the
Iil'(lli('l' spl'l'(l.

If the records are made with the motor
vunning at less than 98 R. . M., the play-
hack will be off the piteh until the turn-
table is adjusted to the sare speed al which
the record was made.

Do not entertain the idea that the maotar
is .. if it is strong enough to pull the
record. It might, and will, reach normal
speed when the record is about halt fin-
ished; but. on plavhack, the first part of
the record will he aft pitch, while the las
part will be O. K. While six- or seven-

nan-

inch records are used, the average conmer-
cial phonograph motors will be found satis-
factory.

The Cutting Head

The ordinary phonograph pick-up has
heen found fairly satistactory for home re-
cording hut, nevertheless, it has its lini-
tations.  In commercial recording, the cut-
ting head is given a response-characteristic,
as shown by curve A in Fig. 4. (The only
tunetion of the true recording head is to
receive power from  the anplifier and, in
turn drive a mechanical recording styvins.)
This recording head operates in a linear
fashion aver nearly the entive range of am-
plitudes involved in speech and nnsie; al-
though, as indicated in Fig. 4, the response
fills off helow abont 250 eveles. It is
necessary to have this falling characteristic
(velume reduction) to prevent double track-
ing when recording the lowest notes.

In order to compensate in the reproduc-
tion for lhis “falling” characteristie, prac-

ticaly a1l pick-ups are designed with the
“rising”  characteristic shown by curve B
(Fig. 4.)

Let us consider the use of a regolar pho-
nograph pickup. hooked np backward for
recording, inslead of o commereial recard-
ing head, compensaled for the mechanienl
limitations of the dise, as stated ahove.
Then, the Tow-fregneney response would be,
approximately, as shown dotted at C; and,
with the same pickup connected as a re-
produeer, this high volume level recorded
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at the lower vegisters would result in ac-
centuated hass reproduction, as indicated at
D (providing, the record does not double-
track).

It is thns evident that the phonograph
pickip is not the ideal instrument for home
recording, The tendeney to eat over from
groove to groove at the lower freguencies
s very great and, when nsing a phonograph
pickup, for recording, volnme mnst be sac-
vificed in order to prevent this entting over,
However, "eutting heads™ are now available
on the market at o slightly higher cost than

— -~ ~ —
wc *rmms TO DET. PLATE
‘27
TO ..l e
wc ' PO, ZN.
250,000
l‘ 4" "Onms
| 50,000
OHMS —
(FILTER FiG.3 (BIAS
RESISTOR) 5 F ¥ RESISTOR
| CHASSIS GNO. )

Sehematie ruruu af a siugle-staae pre- um{-l:-

tier, The "27°s plate connects to the plate ter-
miual on tie detector-tube sacket,  Unless a
‘poneer  detector’  As wsed, the BT wvoltage

must be increased to 90 . or more,

picknps; these cutters are really like the
regnlar  phonograph pickup, but  properly
damped to simulate corve A,

The problem of properly  matching  the
npedance of the recorder, to the ontput of
the amplificr, ix very important in the mok-
ing of good records.

Maost phonograph picknps are of the high-
impedance type and can work directly off
the plate of the power tulw.  If the pickup
is of the 200- or 500-ohm type, however,
an impedance-matching transformer is neces-
sary.  Some manufacturers have tried mar-
keting o low-impedance  (12--15 ohms) re-
cording head, made to work fran the voice
coil of the dynamic speaker: but the impe-
dithees of the voice coils, in diferent riadio
sets, vary from 2-18 ohms and, consequently,
the high-impedance entter was resorted to.

The Pre-Grooved Record

Before the troubles of pre-grooved ree-
ords are diagnosed, the theory of this type
of record will be diseussed bricfly.

This type of record has 78 or 84 lnes to
the inely, as against the eventual 92 or %6
per inch to he seribed in the dise " which
is furnished  blink  and ungrooved.  The
very narrow and merely serves
Lo purpose of ruiding the entting head
across the face of the record.  When the
needle is placed in the groove and pressure
is applicd, the groove is spread to almest
twice its original width.  (See Fig, 3.)

As Figo 6 shows in more detail, when the
needle is vibrated a new, wider groove is
nide to eorrespond inits flnctuations  to
the tonal modulations fwpressed on the in-
put of the aplificy. When the connections
are changed over for reproduction, the play-
back needle follows this wider groove, and
the vibrations are again converted, first into
electricity and then into sound. 1t is guite
evident that, if there is not ample space
between  grooves, a heavy note  will
canse the needle to *double track,” or cut
over into the nest proove, and spoil the
record,

groove s

hass
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When the catting needle refuses to stay
in the groove during recording, the fanlt
can be traced to one of two sourees: either
the volume is too great or the weight s
not cnongh, N a0 dittle more weight to
the head, until the fanit is corrected, and
then record. I the veproduced record s
distorted, the tronble is doe to too mwneh
amplification.  One or two experiments will
nsially locate the trouble,

When using pre-grooved dises with more
than 80 lines to the inch (fortunately, few
are available) the volume munst he watehed
very  carcfully;  otherwise, echo will be
heard in the finished produet. Before these
records are used, they shonld be carefully
wiped elean to remaove all foreign particles
and, if it is foond that some of these ree-
ords have “surface noise,” the application
of a few drops of ordinary Inbricating oil
will usually reduce the “sorface”

Recording and Playback Precautions
Not every kind of aluminun is good for

recording; the grade that is used is of a
certain hardness and  the dises are first

polished te a mirvordike finish.  Then a
wix film is spread over the surface and
rubbed right into the dise. thus filling up

ath the pores. It is important  that only
this  speciallv-treated  abumimm be useds
otherwise the resnlts obtained will he un-

satisfactory. (The Remsen dise is an ex-
aple of this type, in which the groove is
made by compressing the metal, No mate-
rial s thus snrface
noise.)

removed,

preventing

w
[}

VOLTAGE
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In the ahove uraph, lnes A und B represent
tespeetively the voltage characteristics of com-
mercial recording hicads and playback pickipr,
At C is indicated the wse of a pickup for re-
covding: and, at D, the resuiting  distortion
when wstvy the same pickup for plaxback,

Sometimes, when recording only on one
side it s found that the dise has warped
slightly, and difficulty  will be experienced
in making the necdle track, ‘I'his can be
avolded by cither recording the other side
or cutting a blank 'groove therein.

The inability to track may also be due
to several other reasons: if the tone-arm
is tilted o bit, or the turntable is wobbly,
this will prevent the needle from following
the groove, If the recording has been made
at a high volume evel, some of the grooves
will eut into each other: and this alse will
prevent the needle from tracking.

Only two tyvpes of needle shonld be used

to pln back  aluminum  records—nanely,
fibre amd thorn.  The use of any type of
steel needle, aside from introducing  con-

siderable surface noise, will ruin the record,

Do not be too ready to condemn aluminum
records until you have made sure that the
needle with which you are playing back is
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sharpened to o fine point. The thern
fibre necdles should never he used
than once or twice before resharpening with
a4 picce of emery hoard—that is, a finger-
nail board!

The angle which the reproducer
with the record has o great deal to do with
the life of the needle point, and an over-
heavy reproducer will very rapidly  wear
ont needles. Theretore, it is very important
that the needle be exinmined thoroughly he-
fore each playhack.

Home recording is o new art—an addi-
tion to radio which is here to stay; bat to
obtain good results, one must be patient
and willing to do just the Ieast bit of ex-
perimenting. Do not be too ready to give
up. Commercial records are the result of a
complicated and expensive process, and lave
been in the course of development for many
years.

To say that the home recordist can ke
s good records as the conuercial praduct
would be going a bit too fur; but it is a
fact that home recordings can be made, and
have been made, that compare very favor-
ably with conmnercial records. The enjoy-
ment and pleasure to be derived from real
good Twore records justities the ecare and
patience expended in the effort.

What  lhave you  faund out  concerning
recording: or what do you want te know
ithout this interesting and luerative ficld?
Address your letters, enclosing stamped

makes

retirrn unt-lnp(' to the attention of the
Sonnd - Recording Departinent of  Rapio-
Crarr,

ANOTHER SCOTCH STORY

I\' Great Britain, as almost everywhere

chhe, o owner of a radio set ast pay a
license  fee for the privilege,  And,  so
Amatenr Wireless (London) tells us, “honwe-
recording apparatus is having great sales in
Aberdeen. By playing  each programme
twice instead of once through the  lowd-
speaker the inhabitants of the Granite City
feel that they are gcltmg real money's worth
for their license fee.”

Aberdeen, be it known, is where the Scots
are repited (by their countryioen) to he
canniest,

”‘r = e — —__l
GROOVE AFTER. NEEDLE OIRECTION
NEEDLE HAS (Top VIEW) OF

SPREAD IT 1 RECORD

A

*
FIG.S BLANK UNTOUCHED GROOVES.
SOUND NEEDLE OIRECTION OF
GROQVE ™ POINT\ RECOROD \

P
FIG. 6 BLANK UNTOUCHED GROOVES

Lo —

thowe is imdicated the manuer o wldch  the
“pre-uroove”  fs o spread dn the path of  the
necdle; af the same time, the weall of the groove

may be sound-impressed, as shoien below,
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Installing Radio in a

Big

otel

(Part 1I)

By ELI M. LURIE, B.E.E.

N the last issue of Ramo-Crarr a de-
seription of the radio and public ad-
dress installation in the Iotel New
Yorker, of whieh the writer is echief
radio engincer, was followed by a discussion
of the principles of designing similar equip-
went. The snbjeet is resmued at the point
where the problem of disturtion enters,
1t should be remembered that the re-
quired 30 watts of power per channel (of
which there are four) must be H) watts of
undixtorted audio output; which means that
not more than 5% of the second harmonic
component shall be introduced when operat-
ing at peak level
If a single-tube stage of straight AF.
were used, then the tube would have to
operate on the straight portion of its plate-
enrrent,  grid-voltage  characteristic  curve
(Fig. 3) in order to produce distortionless
amplification. This condition is efiected by
so adjusting the plate and grid voltages
that, when there is no externally-impressed
voltage in the grid cireuit, the operating
point of the tube falls on the center of
the straight portion of the curve, at A, If
a symmetrieal wave is now impressed on
the grid, there will be symmetrieal varia-
tions in the plate circuit; they will continue

THIS RADIO SYSTEM

hay been instalied for your dwertion and
entectoinment
Operating Hourt—12 noon 1o {2 mdeight
Tuen switch to the right  Turn awitch to loft
o teloct your program: to shut off radio

Ho. 1 s WEAF (NBC Chain}

Mo.2 s WJZ  |NBC Chain}

He. 3 is WABC [Colurmbia Chamn

Ho. # brings you the moment's best
progrom from anather se
lected 1*taton

Please shut off whan leaving room.

This speaker was made especially for this 1ystem ana™
can not be uied in connection with any other re
cewing aqupment. IF i ails 1o werk properly please
repurt of ta the Floor Cledd

Walter Comps lsmous Dasly Doren
canrelins ore ghien; oves this sedio
daily, encept Sunday, ot 7 30,0.00
and 8:30 e m
HUF ICES

This radio i twned on 81 10 om
on Sunday los the religiow services
regulerly brosdcast hom 1010 12

The wall card in every room of the New

Yorker: note the absence of tvolume control,

since  volume is  regulated  at  the  channcl
amplifier.

so, as long as the tube continnes to operate
on the straight portion of the curve.

Hlowever, as soon as the variations ex-
tend into the enrved portions of the char-
acteristic, at C and D, then the wave is
slightly flattened on its peak points, and a
sniall  resulting  third harwonie introdueed
into the output. This distortion, however,
is comparatively snall while the tube is
operated with the center point of the curve
as an axis, and is usnally negleeted,

As soon as either the grid bias or the
plate voltage varies so that the tube oper-
ates from any other position (such as X,
Fig. 3), then variations in the plate circait

FIG. 3

PLATE CURRENT

GRID VOLTAGE

AR tube characteristics are curved; the degrec
of curvature at the opcrating point detcrmines
the degree of fidelity, in an andio circuit.

will not e synnmetrical with those in the
grid eircuit, and this will produce a double
frequencey or second harmonie in the output
circuit.  The greater the  discrepaney be-
tween the positions of the center point of
the characteristic and the actual working
position of the tube, the greater will be the
second harmonie.  This finally  results in
strong overtones which completely alter the
original modilation,

In the push-pull muplifier, this condition
is to a large extent climinated; for, in this
type of maplifier, it is possible to operate
the tubes at other positions on the plate-
enrrent, grid-voltage characteristic than the
center point  without introducing  second-
barmonic  distortion.  1he that,
when a fundamental frequeney is impressed,
the two tnbes of o push-pull ampliier oper-
ate 180° out of phase with one another. 1f
this is the case, then a donble frequeney
or second havimonic of the impressed fun-
damental must be 360° ont of phase or,
actually, in phase. If. now, the output wind-
ings are connected so that they back one
another, the fundamental frequeney com-
ponents will add and he passed ong while
the second harmanic or donble frequency
term is eancelled and disappesrs. (Fhe first
of & series by Vdgar Messing, entitled, *The
Iows and Whys of the Push-Tull Circuit,”
appeared in the December, 1930 issue of
RRamo-Crarr.—Tech. Ed.)

reason  is
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o bird s-eye viese of the Hotel New Yorker,
whiclh towers over the Penusylvania Terminal

district of New York Cuy. It s the oity's
largest and tallest hotcl

1t should be remembered, however, that
the cancellation of the double frequency or
second harmonie is due to the tact that this
distortion is generated in the push-pull an-
plifier itself, and is not passed into its grid
cirenit by the preceding amplifier. The push-
putl muplifier does not distort or canecel out
any of the applied inpul, but only that
which is actually produced in the unit itself.

With the above factors in mind, we can
proceed with the design of the amplifier
to supply onr load.

The Channel Amplifiers

Since our total load is to he 40 watts
per channel, and we have decided to split
this load into two 20-watt amplifiers, our
separate amplifiers should be designed for
this figure. The undistorted output of the
50 tube is rated at 4.65 watts when reconi-
mended  maximunm plate  potential of 450
volts and a negative *C” hias of 84 volts is
applied to the tube, This rating is inereased
by about 259 when the tube is used in a
push-pull arrangement. Since cach of our
amplifiers is to be rated at 20 watts, it is
evident that it will he necessary to nse
more than a single pair of "50% in push-
pull; since their output is 116 watts, or
a little more than half of the necessary
vithie required. Therefore, if we pnt two
s in parvallel, on each side of our push-
pull arrangenent, onr total output will be
2325 watts,  (The formula is: Py =
(1 X N) 4 .25 (P X N), where Py is
the undistorted output of one tobe, and N
the number of tubes)

As our output is to be only 20 watts,
the extra mnonnt is excellent as a safety
factor.  Thus a push-pull amplifier using
the above arrangement should be satisfac-
tory,

A question might arise as to why ’50's
should be used, when larger tobes such as
the 2115 (a 50-watt tube) would operate
perfectly and earry the load with fewer
tubes. ‘The answer is obvious when one
realizes that, not only is the cost approxi-
mately three times as great for this type
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of tnbe, but also the 211K must be oper-
ated with nearly L,00O volts on the plate in
order to produece its rated output, To ob-
tain 1,000 volts the rectifiers tnust also he
of the high-voltage type; wherd if 'H0's
are used, only 531 volts is necessary,
fur 1he plate voltage and 84 for the (¢
bias. The 81 tube is ideal for this purpose
andd is very efficient,

The tubes used in the Hotel New Yorker
have been in constant operation for over
a year, operating o mininmum of 12 hours
per day (a total of almest 5,000 hours)
and, at the present date, only three UX-
25005 have been put out of service, This
speaks very well for this type of tube; hut
the UN-280's have given even better serve-
ice, for the eriginal tubes that were in-
statled with the equiptnent are still in ac-
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The power transformer should have a
minimnm  rating  of 200 watts; and, if
possible, a separate filament-heating trans-
former should be used.

The =€ bias for the amplifiers is ob-
tained from a resistor which is incorpor-
ated in the power supply. The actual plate
current is about 150 midliimperes; which
means that (by Ohn'’s Law) the resistor
should have a value of 560 ohms in order
to produce a voltage drop of 84 volts tor
the grid hias.

Peak Voltage Readings

Many radio men have eneountered  the
peeuliar phenomenon of measuring the sec-
ondkiry voltage of a high-voltage  plate
transformer and then, after rectifving this
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of the peak value. The rectifier tube does
not diseriminate as the voltmeter does, but
rectifies the actual applied or peak voltage.
Thervefore, if o transforer gives an output
voltage reading of 600 volts, the actual

GO0
peak voltage s =
N

818 volts. The

transformer feeding an arrangement similar
to the New Yorker's load should have an
output etfeetive voltage of ahout 600 volts
on each side of the center tap. As digured
above, the applicd peak voltage is 818 volts
per plate, hut the transtormer under load
conditions will usnally have a voltage drop,
Also, the reetificr tubes and filter will add
to this loss, so that the voltage on the
plates of the amplifier tubes will be just

'27 POWER H
OETECTOR ol i Fig. 4
5, tll::ﬁ 1 REST Schematic civenit of the
Ef =t I__! n | oF R.F. and detector of the
S = = ™ 1 SET Stromberg=Carlson * Model
=] = PHONQ. t <2l e 1 AuDIO -
8 Yoz \ 500 = 2 641" ssed .fvr anestroom
L M, ; || | V4| MM | PRI 2 5EC; NOT radio  service; there are
20000 / = B : USED Jour of these, wehile a fifth
OHMS : o | (ilustrated last month in
oy ¥ ../_ Figs. A and B) is pro-
1 f il /” -B""DET.] wided cwith remote coutrol
500 1 for special serviees. The
| . OHMS I T0 anit 11, a standard “‘tube-
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tive service. On the contrary, the 201E
tubes used in the publiccaddress system
have not given even g comparable service
record, with reference to the *50's. To date
onr serviee fronr 2111 tubes runs to ahout
HH) hours,

Therefore, two *30 tubes in parallel on
cich side of our push-pull  arranpgenient,
with 510 volts supplied by 81 type recti-
fiers, should be ideal, Another problem that
might eavse questioning is with regard to
the neeessary nuber of "8I to he used.
It is excellent poliey to always nse one

‘Wi for each *50 used,  On this basis, it s
fairly casy to design a full-wave reetifier

using two "8I in parallel on cach side of
the wave, giving us a total of four tubes;
and this arrangement will carey witheat any
tronble our load of about 150 millizmperes,

Automatic Plate Relays
In the rectifier civenit, it is important
to incorporate a method of turning on the

filaments of both the mplifier and  the
vectifier tubes before the plate voltage is
applied. ITn the Tlotel New Yorker's re-

mote-controlled  public-address systeny, this
is tuken eare of by automatie plate relays
whicle nperate only after the filaments have
been turned on for a perind of abont a
winute. In the main or room-radio svsten,
however, the interval is obtained by nsing
special - switches  which,  when  placed  in
operation, nimst first he turned to position
No, L In this position, A.C. line voltage
is supplied only to the filament trans-
formers; and  then, when the switeh s
turned, to the second position, current s
supplied to the plate transformers, In this
manner, the tubes are given a chance to
heat up before the plate voltage is actually
applicd.  These switehes are readily avail-
able.

voltage, finding the rectified voltage read-
ing is cither equal to or greater than the
voltage measured right at the transformer.

The answer is that the reading obtained
from the secondary winding with an A.C.
voltmeter is not the peak value of the wave,
but the effective value; which is only 70.79,

about right. "The values of the filter system
are shown in PFig, 6.

Ahead of the push-pull anplifier, a good
three-stage  sereen-grid JLEF amplifier and
detector, working into a single stage of
AL will produce enongh energy to supply
the load. In the Hotel New Yorker, four

Fig. D

Rear viewe of the main radio control pancl of the Hotel Newo Yorker: its fromt weas shown as

Fig. C in the June issuc. The “hooster”

! ] stages are the loscest rows of wnits: the volume-level
indicator is at the top of the fourth panel frem the left.

A wiring is cabled.
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Stromberg-Carlson “Model 641" receivers are
used. ‘I'hese rteceivers have Dbeen modified
by removing their A.F. aplifiers; each de-
tector feeds an external single stage of
227 K. which, in turn, feeds the two 20-
watt push-pull amplificrs on that channel.
(Fig. 5).)
Receiver Design

The schematic eircuit of the “Model 641"
is shown in Llig. 4 It should be observed
that the output transformer is designed for
a 500-ohni load. The reason for this value
is that the remote-controlled public-uddress
system is located on the fourth floor of the
hotel, whereas, the main radio equipment is
on the forty-first. Therefore, the transmis-
sion lines used for interconnecting the two
systems eannot be operated at a high trans-
wission-line impedance, beeause of the losses
on the line which would be incurred when
operating in this manner. Also, the output
and input transforiners of Western Electrie
equipment are usnally designed for cither
250-ohm or 500-ohm lines.

It is interesting to note that overloading
of the detector, while possible, is extremely
improbable, This most important device is
operated as a “linear power™ detector. That
is when the input voltage increases, the
plate current rises; which, in turn, increases
the *C" bias by producing a greater volt-
age drop  across the biasing  resistor (a
15,000 olun unit), (The grid leak and con-
denser in the detector’s grid eiveuit are used,
not for reetification, but to insulute the
grid from the radio-frequenecy transformer
when the phonograph pick-up is in use.)

The plate potential on the detector is 250
volts; and the plate current is about two
millisunperes, which results in about 30 volts
heing applied to the grid as “C" bias. The
detector is eapable, therefore, of working
at high radio-frequeney voltages; and, by
using the above system of automatic grid
bias, the tube operates on a linear-variation
hasis, supplyving andio output from radio
input  linearly, instead of  square-law”
values, which the grid-rectification type of
f
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Fig. 5
Beloww, the conncetions of the push-pull am-
plifices, using four '50s cach; Nos. | and 2
ary alike.  Above, the method of feeding both
amplificrs through o 27 "booster” stage (not
detailed  here).
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detector produees. Thus second-harmonic
distortion, which is almost always inherent
in the grid-rectification type detector, is
quite absent from this unit. The reproduc-
tion from broadeast stations which bhave
1009, modulation is noticeably improved in
quality when using the linear-power detector.

The receiver was originally designed to
nse only a single (power) stage of A.F.
Tiowever, because of the high gain needed
in an installation the size of the New
Yorker's, it is evident that the tube for
this position should be of the “voltage-gain™
type; especially so, when the final stage is
i power stage,

A “Booster” Stage
To eliminate any possible chance of motor-
boating or feedback, the detector unit util-
izes a separate power supply; so  that,
though the filament of the "27 in the first
stage of A.F. receives voltage from the de-
tector unit, the detector’s plute voltage is
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fourteen “risers.” Each riser is a lead-cov-
ered cable containing 26 pairs of No, 16
rubber covered wire. (See Fig. 2, in the
preceding installment.) ‘The hotel is divided
into two scctions, the north and south sides.
Seven of the fourteen risers feed the north
side and the other seven feed the south
side. 1t is so arranged that any single pair
feeds  only  thirty-two rooms.  As  each
speaker takes 50 milliwatts, any single line,
when loaded to ecapacity, carries only 50
X 32 = 1600 milliwatts, or 1.6 watts.

It is also arranged so that groups of
cight rooms on the same floor that are in
numerical order are all wired numerically.
(See IYig. 1.) Then, from each of the eight
rooms, lines are dropped to the same num-
hered room on the four floors helow. Thas,
if the fecder feeds rooms 1710 to 1718,
then lines ure dropped from each of the
cight rooms direetly down four floors; so
that 1710 supplies 1610, 1510 and 1410;
1711 feeds 1611, 1511 and 1411, ete.

C
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FOUR,TYPE '81’s

for poteering cach of the
four-tube, type "50 chan-
nel amplifiers, such as
shotwen in Fig. 5 belose:
the unuswal filter con-
stants il be  motced.
The switch Stwed is pro-
vided, in order that the
filamcents of the *81s may
be  heated  before  the
Iigh plate voltage is ap-
plicd. . Hbout a minute
is  permitted to clapsc.
The output is about 150
milliamps at 540 volts—
“B” and “C” added.

1

suppliecd from the main rectifiers. ‘The plate
supply is dropped from the maximumu of
540 volts, to 130 volts by means of a
66,000-0hm resistor. The resistor also acts
as a filter to prevent possible internetion
hetween the two amplifiers, due to the fact
that both ase the same plate supply.

The plate current of the 27 in the first
stage of A.F. is about 6.2 milliaperes
which, when used in conjunction with the
1500-ohm  biasing resistor, results in 9.3
volts grid bias, DBoth the input and the out-
put lines of all amplifiers are brought out
to the main distribution panel, where they
are connected to jacks. ‘Thus it is possible
to conneet any amplifier or group of am-
plifiers, as the operator desires. An am-
plifier may be taken from any channel and
transferred to any other channel by merely
plugging  “patching”  or  cross-connecting
cords inte the proper jacks. When all cords
are remmoved from the panel, the line-up of
amplifiers is numerical; that is, deteetor
unit No. 1 feeds the primary amplifier No.
1 which, in turn, feceds the main amplifier
rack No. 1, cte.

Distribution of Load

Very little service work is necessary on
this installation; since all the wiring is run
down through the house in lead sheath, and
branches, to various floors, from the lead
sheath cables are run in iran conduit. There
are no erposed wirex anychere in the entire
inxtallation,

The distribution of the load throughout
the building is accomplished by means of

Shooting Trouble

By this method, a defective switch or
ground can be located by merely examining
the radio equipient in the upper eight
rooms. Trouble in any section of 32 rooms
is very easily determined by means of either
an ohmmeter or a “wire chief's” outfit, Once
trouble has developed on any linc, that line
is cut out of the circuit by pushing a plug
into a jack on the test board in the radio
room. The line is then tested, and it is not
put back into service until the trouble has
been  cleared.  Cross-talk, the greatest
“Jonal” of most large installations, is neg-
ligible in the New Yorker.

Radio Serviee Men should feel that there
is a promising ficld in this type of work;
since all of the men employed in the radio
division of the New Yorker are Service
Men and were all at one time actively en-
gaged in radio service work.

There are many details in this installa-
tion that are out of the ordinary in that
they are rarely heard of; vet almost every-
one in the radio ficld would like to learn
about them. Ifor this reason, subsequent
issues of Ramo-Cnarr will deal more fully
with the apparatus about which conrplete
details have not vet heen furnished, At the
same time, the writer extends an invitation
to anyone interested in obtaining other data
on this subjeet to write to him, in eare of
Rapo-Cuarr  (enclosing a stamped  return
envelope),  Ile would also like to receive
photographs of other hotel radio installa-
tions.
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This circuit, which works from any sixevolt battery supply, wses the new, rugged “cathode-heater™ tubes
The toue #ilter K13-C19 is adapted cspe

detector, and an output pentode.

Fig. 1

for screcnegrid amplification, a sensitive

cially for the characteristics of the final tube and its average output loud.

Building a Set for the Motor Car

HE introduction of several new and

impreved tabes, designed  especially

for use in antomobile radio receivers

as annaunced in the preceding is-
snes of Ramo-Crarr) is certain to give
great impetus to this class of radio con-
struction.  As a matter of fact, it is no
secret that practically all the tubes pre-
viously used have failed to function satis-
factorily when applied to automotive work,
The type 22 sereen-grid tuhe is too fragile;
this objection also applies to the 2-voit tubes.
The "01A tubes lack the required sensitivity
and gain, Other tubes used were unsuitable,
becimse of their inability to function prop-
erly over the range of heater voltages en-
countered during the charge and discharge
eveles of the antomobile storage battery,
In most antomohile sets, microphonic  dis-
turbances andd erackling sounds were  the
rule, rather than the exception,

All these troubles were due to the attempt
to employ tubes which were primarily de-
sigmed for other purposes, instead of heing
specifically made to operate under the ex-
ceptionally  difficult conditions et with in
antomotive work., As a result, the initial
keen interest in automobile radio sets waned,
and  failed to bring about the nniversal
application of these receivers, so freely pre-
dicted several years ago.

Now, however, with the advent of the
special antomobile tubes, intense interest is
again being manifested in the subject of
autorwobile radio sets. The mere annonnce-
ment of the tubes has resulted in o flood
of requests for a suitable cirenit in which
to wse them. In answer to this demand,
such a circuit has heen designed and is
presented in this article.

Efficient Circuit Features
The five-tube receiver deseribed takes ad-
vantage of every practical possibility offered
by the new tubes, and hence this receiver
will give results closely approximating the
modern, well-designed home radio set.
The circuit consists of three tuned R.F.

Around the Latest Tubes
By C. E. DENTON

stages, employing the new type 86 screen-
griel tubes; a screen-grid detector, also us-
ing a 36 tube; and a single audio output
stage, using the new type '38 pentode tube.

Including the detector circuit, there are
four tuned stages, all “ganged” and con-
trolled by the movement of a single dial;
the condensers are of the “battleship”
shielded type. The screen-grid detector is
of the grid-hias {power) type. For most
sensitive detection with resistance coupling
(between the detector and the audio stages)
it is necessary to reduce the screen voltage
on the detector tube to between 20 and
45 volts. The detector’s “C" potential is
ohtained by automatic biasing, using a re-
sistor '8 in the cathode cireuit,

The antenna coupler 1.1 and the three
R.F. coils 1.2, L3, L4, all shiclded, are
especially designed to give even amplifica-
tion at all broadcast freguencies. In order
to accomplish this desirable effect, an R.F.
choke 1. is connected in series with the
primary of each coil. The chokes I, are
tuned by small fixed condensers C of such
a value as to resonate the former hetween
500 and 600 meters. The secondaries of the
coils are tuned by the sections of the four-
gang variable condenser. (The  prineiple
mvolved is described in the article “Design
of R.F. Transformers,” May, 1931, issue of
Rano-Ceare.—Tech, Ed.)

The new C-336 screen-grid tubes used as
R.E. amplifiers and detector, and the C-338
pentode, incorporate  quick-heating, oxide-
coated cathodes,

Because of the special cathode design,
the heater’s voltage may vary from 55 to
8.5, during the charge and discharge cvcles
of the auntomohile battery, withont appre-
ciably affecting the perforinance or serv-
iceability of the tubes. Since these tubes
have amiform heating over o wide range of
heater voltage, no resistance is required in
the heater eirenit; which is to he operated
from the “6-volt” antomobile battery.

It will he noted from the ilustrations that
the receiver uses an aluminumm chassis and

that all parts are adequately shielded, Stable
operation of the ’36 type tube, in R.F.
circnits designed to give maxinunn gain per
stage, requires separation of the input and
output circuit elements. In a high-gain
multi-stage  R.F. circuit, such as the one
employed here, it is necessary to use com-
plete stage shielding in order to renlize the
amplification possibilities of the '36 tube.

Referring to the schematic circuit dia-
gram (Fig. 4) it will be seen that the
various plate and screcn-grid circuits are
carefully isolated by resistors or R.I%
chokes, all of which are suitably by-passed
to ground by small by-pass condensers. This
is necessary to prevent interaction between
the varions portions of the circuit.

The potentiometer R1 serves the double
purpose of providing adequate screen volt-
age regulation and also of controlling the
volume. ‘The I.F, choke RFC, by-passed by
the .001-mf. fixed condenser C15, keeps the
1.F. currents out of the audio portion of
the circuit.

High Amplification of Pentode

As mentioned above, only one andio stage
i* necessary when using the new 38 pen-
todes this is a screen-grid tube designed
for the special purpose of giving large audio
output with relatively small signal voltages
impressed on the grid. This resnlt is made
possible by the addition of a “suppressor’
grid, located between the sereen and the
plate, and connected inside the tube to the
cathode as indicated in the schematic dia-
gram; therefore it is operated at the same
potential as the cathode. As a resnlt of
this construction, the suppressor eliminates
practically all of the *“secondiry-cmission”
effects which limit the power output from
four-electrode screen-grid tubes.

‘Ihe pentode is capable of producing
much greater power outpnt than three-elec-
trode power amplifiers of the same plate
dissipation; in addition, the pentode has o
much higher gain than could he obtained
from the three-electrode amplifiers without
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great loss in power output. The actual
figures, showing the important character-
isties nf the type "38 tube, are ithuninating.
It has an amplification  factor of 100, a
mutual conductance of 900 micvomhos, and
an undistorted  power output of 375 mil-
liwatls,

In order to utilize the pentode to its best
advantage, the impedance of the speaker
winding  shonld he close to 15,000 ohms;
this value has selected in order to
limit the second-harmonie  distortion to a
mininnnn, (Beeause of the audio output
lond charaeteristies, which rise with fre-
queney, tone- mrup(m.llmn civceuit is fol-

heen

Jowed; this inclndes R13 and Cl9.-—Tech.
rd.)
Constructional Notes
A sheet of No, 12 gauge aluminum is

ent on all tour sides to form a chassis
16" x 77 x 3" high, as shown. The five
socket holes ave drited and the sockets are
mounted: then the four-gang condenser s
turned upside down and the four R.4% coils
are mounted on the side wall underneath
the tuning condensers. Al other parts (ex-
cept the resistors of pigtail type) ineluding
fixed condensers, P, chokes, potentiometer
11, ete, are mounted as indicated in the
bottown view of the reeciver, Fig, 2C. The
chassis is then turned right side up and the
four binding posts are monnted.  (These

must be very carcfully insnlated from the
chassis.)

The set is now ready for wiring. The
fitament  circuit  is  wired in first (one

side  of the battery  is  antomatically
grounded by the car wiring).  The switeh
SW ois wired in on the end of a two-wire
cable, long enongh to reach from the place
where the set is to be mounted, to the con-
trol panel on the dash. The grid circuits
are then wired in: the connections which
go the caps of the type 36 tubes are clearly
shown on the dingram. The 135-volt grid
conneetion on the pentode goes to the socket
terminal marked “G7: in fact, all sereen-
grid connections are made of the socketls
in the regular way. Plate circoits arve wired
in next; then cathodes, by-pass condensers,
negative  returns, circuit, vohune
control, ete.

antenna

All resistors exeept BRI have for clarity
been omitted  from the battom view, g,
2C.  They are held in place by soldering
them to their respective terminals during
the process of wiring, as follows: R2, cath-
cde of V1 oand gronnd (chassis) ¢ R, sereen-
grid terminal of V1; Rt cathode of V2
and ground:; RS, sereen-grid terminal  of
V2: R6, cathode of V3 and ground; U7,
sereen-grid terminal of Vi: BB, cathode of
Ve oand ground: R9, sereen-grid terminal
of Vi4: R10, soldered to RFC; R11, to CI7;
Ri2, to RI1 and CI8: RI3, binding post
No. 10 and Cl4.

After these resistors are soldered in place,
and all other wiring is finished, the hat-
tery cable should be fastened in position,
Extreme care should be taken to prevent
possible  short-cireuits later in the leads
brought up through the chassis deck. Most
of the wiring will be on the underside of
the deck: and should be short and direct.
*Solid core™ wire will be found most econ-
venient to work with,

After the wiring huas been completed, and
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the shields have been fastencd over the RF.
coils, each individual  cirenit should  be
checked over and traced out carefully. Lf
different colored wires have heen used for
grid cirenit, plate circuit, cte,, this check-
hack will be greatly simplified,

The receiver is now connected to a 20-
foot weriad, approximating that to he used
in the car. Batteries and lond speaker are

R
SWITCH Ei.""l” 53 BOTTOM

| -
RESISTORS C

Fig. 2

Three views showing the layont of apparaius

wwohich is most compact for this awtemotive set.

The shiclded R.E. transformers ave mounted

horizontally, with their small resonating con-
denscrs O in front

then connected. The only adjustment indi-
cated is that of the four trimmer con-
densers on the fonr-gang variable condenser,

he receiver now  should operate per-
feetly ; however, the voltages should be first

aceurately  checked  with o high-resictance
voltmeter.,
The arrangement of the parts on the

chassis is such that the reeciver may be
monted below the dash of the car at any
convanient ont-of-the way  point; with its
volume and tuning controlled by means of
flexible shafts (similar to speedometer shaft-
ing). Details as to the mounting of an
automative receiver: including the problems
of the car aeriaty placement of “B” hatter-
jess flexible shafting: dash controls; modi-
fication of A" connection for “grounded
positive™ or “grounded negative™  storage-
battery leads: and methods of interference
climination have been the suhjects of exten-
sive articles in past issnes of Rapo-Crarr,
(A list of these issues, by dates, is as fol-

lows: Dec., 1929: Jan, Fcb, Mar,, May,
June, July, Aug, Sept, Oct,, Nov.,, Dec,,
19305 April, 1931 —Tech. Ed.)

List of Parts

ne Tlamnuarhund “hattleship”
LO0035-mf, variable
Ct;

Nine Polymet 0.1-nf. rectangalar-type by-
pass condensers, i, Cd, 7, C8, 9, C1y,
Ccn, €12, C13;

Three Polymet l-mf. 200-volt rectangulav-
tyvpe condensers, Clt, C16, C18;

One Polymet 001-mf. mica fixed condenser,
Cls;

Two Polvinet 01-mf.
C17, Cly;

type b-gang,
condenser, C1, €2, €3,

mica fixed condensers,
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One Iilectrad “Tonatrol” 350,000-0lun poten-
tiometer, R1;

Three Electrad 100-ohm flexible, wire grid
resistors, R2, 14, K6,

Four Durhimg 50,000-0him “metallized”  1-
watt resistors, 183, R5, 117, R12
Two  Durham  10,000-ohi “metallized”  1-

watt resistors, RS, 1113;

One Durham  100,000-0lim
watt resistor, RY;

Two  Durhanr  250,000-0lun
watt resistors, 110, R11;

One 7-wire cable, 1, 2, 3, &, 5, 6, 7:

Four Type X-I. binding posts (antenni,
ground, and output), 8, 9, 10, 11

Four shielded R.I. transformers for (00035-
mf. tuning condensers, 1.1 antenna, 1.2,
L3, Lt radio-frequencey;

Four Polyvinet 00004auf. wica fixed eon-
densers, (, for the primaries of the R
transformers.

Four 85-mh. R.F. chokes, RI'C, 1, 2, 3;

One power-type togple filament switch, Sw;

Five screen-grid elips;

Five aluminum tube shields;

Five UY-type sockets;

Four Cunningham  Type C-336  6.3-volt
sereen-grid tubes, VI, V2, Vi, Vi
One Cunningham Type C-338 6.3-volt pen-

tode tube, Vi

One aluminum sheet, 12-gauge, 22 x 13 in

Hook-up wire, cte.

Speedometer cable, of the required length,
to be used for operating the variable con-
denser gang and the volume control from
the car’s instrument panel, or other po-
sition.  This may be obtained from auto-
motive  service  stations,  Adjustments
must be inade for smooth operation,

“metallized” 1-

“metallized” 1-

NEW RADIO SYMBOLS
ITE progress of the art of radio is con-
tinually enriching us with new devices;
and, of course, the svmbolism which is the
shorthand of radio must enlarge its gallery.

Sote few symbols, it is true, might be
cleared away, like the dJdishes of the last
dinner course when the next is brought on.

Fspecially are the new tubes which have
appeared during the past few weeks a chal-
lenge to the ingenuity of the radio artist.
Iere, for instance, we have one which has
been suggested by Mr. J. Geartner, of the
Arcturus Radio Tube Co., for a new prod-
et which is intrigouing the industry just
now.

We shall offer no prize for the solution
of this rebus, which represents o seven-
letter word. But we invite readers whoe
have other suggestions for new radio sym-
bols and illustrations of radio terms to send
thetn in for appropriate illustration. (It
umy as well be stated, here and now, that
variations on the hackneved theme of “Ohm,
Sweet Ohm™” are barred in advance,) But
what hoave you?
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Short-Wave Receiver-Adapter

For independent use or as a permanent addition to a broadcast receiver

NLIKL other short-wave adapters,

that  which the writer has con-

structed hecomes an integral part

of his broadeast receiver, giving in-
stant choice of short or long waves, by
operation of its built-in switch. It may,
however, be attached or removed in but a
few minntes. Aside from its use as an
adapter, it is not, as might bhe supposed,
practically useless. Without clunges of any
sort, it serves as a complete receiver, using
cither an eliminator or “B” batteries for
the plate voltage. By petting the “B” po-
tential from the last R.F. stage of the
broadeast recciver (which has a tendency
to throw the litter into oscillation) and
tuning the broadeast receiver to some hroad-
cast station on the lower portion of the
dial, harmonics may be easily picked up
down to 10 meters or lower. This method
is invaluable in calibrating waveneters and
oscillators.

Because it was designed for use with the
dynamic speaker, the tuner is followed by
three audio stages, when nsed with most
sets. Although this is unsatisfactory (and
entirely unnecessary), with head phones it
has been found that it enubles the most
distant stations to be clearly received on
the speaker. And, when the tuner is at-
tached to even a fair receiver, hum and
meehanical  noises ure  ahmnost  completely
wanting.  In  addition, the use of three
stages permits the filtering out of the high-
frequeney static by use of a suitable tone
control; thus providing more enjoyable re-
ception without serionsly cutting down on
the volume of the signals, A 250,000-0hm
variable resistor and an .006-mf, condenser,
shunted in series across the sccondary of
the set’s first andio transformer, make a
very satisfactory combination for this pur-
pose.

Although the tuner is shown as used with
a modern ALC. broadeast receiver having
two audio stages, the constructor must real-
ize that its usefulness is by na means so

By L. MITCHELL BARCUS

Iimited. Tt may he used with any reeciver,
by increasing insufficient “B” voltages with
one or two “B” batteries, or cutting down
anvthing over 180 volts with a suitable re-
sistor.  In districts where A.C. supply is
not available, the three filaments may he
wired in series, omitting the center-tap re-
sistor, and used in conjunetion with a suit-
able battery, The new tubes availableé give
a wider choiee of amplifiers than hitherto
available,

Construction of the Tuner

The Inyout diagrammed (lower left) was
chosen becanse it permits more direct leads;
which is of utmost importance in an instru-
ment of this kind. The R.F, and detector
stages heing side by side, the shortness of
the lead between the two eliminates hoth
the need of a shielded wire at this point,
amnd the capacity hetween the wire and its
metal covering.  The condensers and  re-
sistors not shown are mounted beneath the
subpanel, taking great care to have them
as near their associated coils or tubes as
possible,

The separate filament transformer used
here is placed several feet away, to lessen
any chance of inductive hnm and simplify
one of the problems of A.C. operation. An
individual switeh for this transformer al-
lows the tubes to warm up while the broad-
cast receiver is operating; this may he of
any  type satisfuctory to the constructor,
Al filament leids and wiring are of shielded
cable and grounded.

To facilitate changing coils, the construe-
tor may find it a good plan to mount the
litks of the ahwmminum shields on the under-
side of the cuhinet’s lid. The Subpanel
should be raised enough to assure that the
lid rests firmly on the shield; if this is
unhandy, the wetal lid may be lowered by a
thickness of wood.

Beeause it is difficult to specify definite
components which are readily obtainable in
any locality, the details of the socket-plug
needed are jeft to the constructor; the only

requirement being to separate the plate
prong of the detector tube from the plate
of its socket, and to bring ont a lead from
cach,  For this purpose an old tube base
and a socket (UX or UY as necded) may
he bolted together; connecting the other
prongs to the socket with short lengths of
wire,

Operation

To attach the tuner to the broadeast re-
ceiver, only a few simple connections are
required.  The two leads from the socket-
piug are soldered to two of the wires of
a four-wire cable. The socket-plug is then
placed in the detector tube socket of the
broadeast set, and the tube is replieed in
the socket of the adapter plug. On the end
of another of the wires a small loop, which
will fit tightly over a tube prong, is made
and soldered.  This is the tap to the plate
of the audio tube. The remaining cahle lead
goes to the ground of the set; if quick
changing is desired, a small test clip may
be fastened to this lead.

The eable is then connected to the proper
binding posts of the tuner; the antenna is
connected; the filiment supply is switehed
on; and the builder sits down to enjoy
some of the true marvels of short-wave
reception.

If the tumer is placed on top of the hroad-
cast receiver, it may sometimes  set up @
very objectionable hum, due to interaction
with the power transformer of the set. In
this case it is necessary to turn the tuner
at right angles, or remove it a few feet
away,

For best results with any short-wave re-
ceiver, it should be plaeced as close to the
antenna lead-in as possible, for the losses
incident to long, straggling leads mount up
vather terrifvingly when dealing with the
higher frequencies. It is pot at all neces-
sury to provide another aerial for this tuner,
if the broadeast imtenna is of first class
construction with as few turns or sharp

(Continwed on page 51)
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Above, the layout of the tuner as it was built by the author; the flament

transformer is placed elscwhere. Attaching the shicld covers to the cabinet's

lid makes changing coils easier. The unit may be connected teo the broadcast
set by a plag, as shoten, vr by o built-in sicitclh.

The circuit is a standard short-wave detcctor, preceded by a tuned R.F.
scrcen-grid stage, aud foliowed by an A.F. stage ta obviate troubles twohich
might follow its conncetion directly aliead of the set's . F. amplifier,
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Improving Short-Wave
Reception

A discussion of the special features governing short-
wave receivers, with constructional hints

By CLYDE A. RANDON

VERYONE  with  any experience

whatsoever  with  short-wave  re-

ceivers (vperating below 200 meters)

is aware of the faet that seldom
ave they very sensitive; in the nse of short-
wave adapters, particularly, very mediocre
results have been obtained. This has eaused
dissatisfaction to many users of short-wave
sets. 1f the sensitivity of the average short-
wave receiver eould be radically improved,
many users would find a new satisfaction
in tuning in foreign stations.

The causes of this relatively poor sen-
sitivity, althongh pechaps apparent to the
short-wave specialist, are less ohvious to the
average short-wave experimenter. It is, of
course, uscless to diseuss the causes of in-
sensitivity in such sets withont giving prac-
tical remedies; this article will discuss also
the practical application of niethods for
iniproving the sensitivity of the average
short-wave receiver or adapter.

Sinee ordinary “broadeast™ receiving sets
(operating  hetween 200 and 350 meters)
arve nwre or less familiar to the reader, a
comparison will be drawn between thenm and
“short-wave” reccivers, The most important
contrast and, of course, the most obvious,
is the difference in frequencey between or-
dinary hroadeasting and short-wave sigmals,
High-frequeney phenmnena canse all our
troubles.

Within the RS coils there are eddy-
current ordinary
and  dicleetrie ossess in general, all these
are pgreater at higher frequencics, There is,
however, i connteracting effeet: the munber
of turns used in the coils for short waves
is less: so that the vecistance due to the
wire itself (the “copper’™ loss) is vedneed.
However, the eddy-current and  skin-effeet
Josses are increased,

losses, resistinee  losses,

Use Ample Shielding
As at broadeast frequencies, shiclding is
also used in short-wave receivers, Shickding

0

-

AT T Ty T

e
SHIELD 2

Fig. 1
The big leng-teare coils may have shields mwch
closer than is practical twith short-wave coils.
which are more scnsitive to metal fu their

ficlds,

alwavs eauses  logses, to some extent; an
effect whieh is guite pronounced at the
higher frequencies. A shidd  should  he
lavger for short waves, than long waves,
considering coils of egual size; nevertheless,
the same shicld sizes are, in general, used
with the result that the Josses are con-
siderable. (See Fig. 1.)

In general, the diameters of short-wave
coils have been too large; therefore, their
ficlds have also heen large, resulting in high
losses. The trend in present  design is
toward coils baving smaller dimensions, with
shiekds giving more “breathing™ room to the
coils they contain,

Choke coils, also, are not as ecffeetive in
short-wave reecivers as they are in broad-

cast work. The difference in ceffectiveness
BROADCAST SHORT-WAVE
.~ BAND BAND
A
|.-545.1 METERS 0
~199.9 METERS METERS

| :-550 ke,
r:, 1500 Ke¢.
[

]

S0 xe.

20,500 K¢ ————*
-

Fig. 3
Betieve it or not, the short-iearve band from
10 to 200 meters is thirty times as zwide as
the 200-545.metcr broadeast band,

is partly due to the fact that the ovdinary
short-wave R choke must be operated
over o great frequency-range. 1T the range
to he covered were limited, very ofticient
choke coils could be designed tor the con-
ditions. Bnt this is not the ecases so that
the usual choke coil is effective at
some particular frequencies. (The “hy-pass
effect” in RIS, chokes is illustrated in Fig,
2} The usnal choke coils are not as cffee-
tive at very ligh frequencies as at the
lower.

Then, too, the ratio of inductinee to
capacity, (the 1.7C vatio) undergoes such
a Jarge change in tuning over the enormous
frequeney-ringes nsed  in short-wave  ve-
ceivers, that the nsuat short-wave tuned cir-
cuit must have 1 set of abont three in-
duetanee coils, By means of the three coils,
and this condenser (usually of the *midget™
tvpe), the entive range from ten to perhaps
one hundred meters is covered; a very wide
frequencey-hand.  (See Fig, 3.)

The ratio of inductance to capacity, in
the tuned cireuits of an R, amplifier
stage, has considerable effect on the total
gain of the woplifier, If a large value of
inductance is used, the amplification is
greater than if o large value of capacity
is used, at the same frequeney. Thus, it is
evident that, were all other factors the same,
the amplification of short-wave radio fre-
gquency unplifiers would be eonsiderably less,

maore
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Fig. 9
Methods of coupling « tuned sercen-grid stuge
to a short-scave detector. L2 is a short-wave
R.F, choke,

Towever, there are other contributing fac-
tors which lessen the amplification; so that
the total amplification obtained  from an
.1, stage operating at short-wave lengths
is considerably less than that obtained at
broadeast frequencies. (See Fig. +)

Great Frequency-Range

1t will be recalled that the tuning capac-
ity in a broadeast receiver may be hetween
0003- and L0005-mf., with a shimt “trinuner”
of perhaps 20 to 75 punf, The short-wave
job seldomn requires a trimmer (o requisite
for ganging tuned stages). In fact, the
Lening capacity often has a maximum value
of 75 mmf.,, and seldom do builders use ca-
pacities of .0003-mf, The smaller tining
condensers  wsed  in short-wave receivers
“spread™ the ddial tuning (bear this in mind,
if vou find that short-wave stations whip
in and out “like lightning”) Remember
also that, on the basis of 10-ke. separation
between stations, there are only 96 10-ke.
“channels™ in the broadeast frequeney range,
550 to 1500 ke while in the short-wave
speetrnne from 1500 ke, (200 meters)  to
30,000 ke (10 eters), there are 2,850
10-ke. channels,  (Fig 3.)

Another striking difference hetween short-
wave sets and ordinary broadeast receiving
sets, lies in the retative values of the tuning
condensers and  grid  condensers, and  the
capacitics within the tubes of the set.

By-pass condensers across resistors, and
voltage leads, in short-wave sets, often have
the low value of 01-mf.; while a condenser
in the sume position in a broadeast  set
wight need to be 2-mt. or more.

At broadeast frequencies  (sinee the ad-
vent of the sereen-grid tube, at least) the
grid-to-plate capacity has been made negli-
gible. However, this capacity has not bheen
entively  eliminated; so that at very high
frequencies the effect of even the smallest

TURN-TO-TURN
,~  CAPACITY,CI

TOTAL OR. OVERALL
CAPACITY, C2

Fig. 2
The shorler the wavelenath, the greater the
eflect of intersturn capacitics to lessen the volt-
age across the coil,
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“—B* +45V. +135V.

Fig. 7 _

The scrccu-grid detector, the value of which is

rccoguized on long icares, is (comparatively)
more cfficient for short waves.

capacity again enters. An ontstanding fail-
ing of the screen-grid tube at high fre-
quencies is its large sereen-to-plate capac-
ity which causes a oss within the tube, so
to speak, from plate to ground.

Such internal losses are especially evident
in short-wave oscillators which will not
*perk” at the very high frequencies. The
introduction of losses necessitates increasing
the feedback, and a point may be reached
where the feedback, under existing circuit
conditions, can not be increased farthers
then the tube refuses to oscillate.

Losses in Five-Meter Receivers

If the increase in frequency materially
decreases the sensitivity of short-wave re-
ceivers, one would naturally expect an ultra-
high frequeney receiver to hecome very in-
sensitive, indeed. This has been found the
case, by the writer and a few other experi-
menters in this most interesting short-wave
ficld.  Sixty thousand kiloceveles is a very
high frequency, indeed, corresponding to a
wave Jength of five meters. Here the tun-
ing condensers must be so small that the
tube capacities approach them in magnitude;
in firct, half the tuning capacity, so to speak,
is often within the tube itself. FExagpger-
ated conditions like these, show, in a very
striking munner, the effect of increasing the
frequency to be received by a short-wave
receiver.

In Fig, 5, the essential connections for
an ordinary short-wave receiver are shown.
A snall choke coil Ch is connected either
at the point X or the point Y in the
dingram,

In most well-designed scts, the choke coil
is connected at the point Y3 because at this
point it is most effective.

Coil L1, econnceted in parallel with Cl,
is the tuned cirenit of this detector outfit.
Coil 1.2 is the tickler winding, used to fur-
nish regeneration and thus greatly incrense

~ BROADCAST-WAVE CIRCUIT

/
/ T\;NING CAPACI'IV\ 75 N{MF.
' N
\.\ \
4 P
f VR 2 3 TURNS —— r
350MME, IsommE  SHORT-wAVE
125 TuRNS (MRiMmER)  CRCUIT
Fig. 4

On short waves, the tuning capacity should be
very low: since it is the “L/C" vratio that
governs the impressed sipnal voltage,

RADIO-CRAFT

the signal amplification as well as the selec-
tivity of the tuned circuit,

Regenceration could also be used in an
ILE. wuplifier to increase the anplification;
but the tuning range is normally so great
that an extra control would be necessitated.

The very intimate relations of the tuned

cirenit to the capacitics within the tube
itsclf are shown in Fig, 6. Evidently, the
relative values of the tube capacities com-
pared with the tuning condenser must have
a considerahle effeet on the operation of
the circuit,

The size of the detector grid condenser
GC is quite important, because the entire
parallel  arrangement  of  condensers s
coupled to the tuning circuit through the
grid condenser. Therefore, a sunll value of
grid condenser is desirable at short-wave
lengths; in faet, a 0001- or .00015-mif. value
is normally used. (At hroadeast wave
lengths, the grid condenser is generally
00025-mf.)

GRID - PLATE CAPACITY

GRID-FIL. CAPACITY /
PLATE - £1L, CAPACITY

Fig. 6
The tube capacitics, input and output, as well
as the grid-plate feedback capacity, determine
finally the efficiency of a circuit.

“Numerical Sensitivity”

Another difference between an ordinary
dhort-wave set and a broadcast set is in
the number of stages of radio-frequeney
amplification that are used.  DPerhaps the
foremost reason why short-wave receivers
do not use more stages of radio-frequency

T

5

| ]

=

L’:“ v2

S
™ P B+
€4 et

Fig. 5

In a short-iwave receiver, the {mportance of

the R.F, choke, CH, is cousiderable. Its ivduc-

tance need wot be high, but its self-capacity
must be very low.

amplification  for “numerieal  sensitivity,”
(that is, to increase the product of multi-
plying the figures of gain in the several
stages) is the difficulty of operating with a
single control all the condensers of the
virious tuned stages. The effects of dis-
tributed small capucities, differences in wir-
ing arrangement, ete., make it difficult to
line up the tuned circuits of the various
stages. In view of the fact that the ampli-
fication of short waves is less, and the num-
ber of stages ordinarily emploved also is
less, it is obvious that the sensitivity of
(Continued on page 53)
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How to Figure the
R.F. Coil Secondary

(With Tables of Coil Constants)

By CLIFFORD E. DENTON

HE procedure to be followed in de-

termining the inductance to be used

with o given condenser, to cover a

given range of frequencies, is a
“elosed book” to all too many radio workers.
1t is the purpose of this little article to
shed some light on the subject; and the
writer, after an effort to simplify the prob-
lem to the Nth degree, hopes that the ex-
pPlanation will not be found too sketchy,
However, if this article raises any questions
in the minds of Rapro-Crarr's readers, con-
prehensive consideration of every angle will
be found in that famous sixty-cent text-
book of the Bureau of Standards, “Cir-
cular No, 74"

(The article, “Design of Radio-Frequency
Transformers,” by Sylvan IHarris, in the
May, 1931, issue of Rapio-Crarr may well
be consulted for valuable data on the design
of the primary of modern R.F. trans-
formers.)

It is generally known that a capacity
and an inductance form a resonant circuits
that is, the combination of a coil (induct-
ance) and a condenser (capacity) will tune
to a particular frequeney or wavelength,
and, by changing the electrical value of one
unit or the other, the wavelength to which
the combination will tune will be changed.
But, if the clectrical value of one unit is
increosed, while that of the other is propor-
tionately reduced, it is possible to waintain
resonance at the same frequency; that is,
keep tuned to the same station. In other
words, we have altered only the ratio be-
tween the electrical value of the coil and
condenser—we  have  “changed  the L/C
ratio” to wse a common expression. Bt
the “LXC product” remains the same.

It is customary to vary the capacity of a
condenser, to tune in stations: consequently
if knowing the capacity in use, we apply
the “LC product”™ figure indicated for a
particular wavelength (Table 1) we imme-
diately learn the coil value required, We
are then in a position to go alead and de-
sign this induetance. This table is extremely
convenient for coil calewlations and for that
matter, in capacity calenlations, too,

Caleulation of Tuning Range

The values of inductance and capacity
employed at radio frequencies are sinall, andl
generally stated in microhenries of induct-
ance and microfarads of capacity, as in
Table I. The relation hetween the product
(of the inductance and the capacity) and
the frequency is given by the following
fornmla:

159, 200
f ==

Y LxcC

In which f is expressed in eyeles, L in
uricrohenries, and C in microfarads. The
table covers the broadeast band.

(Continued un page 54)
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The Whole Ohm Family
—R, X and Z

(Part I1I)
A Simple Explanation of Reactance and Impedance
By HAL WYMAN

Capacitative Reactance

The familiar phenomenon of the charge
and discharge of a condenser, under direct-
current conditions, gives rise to a complex
effect in A.C. cireuits. Just what this cffect
may be is readily understood by a review
of the basic relations, A capacity differs
from an inductance, not only in its physical
constitution, but in the manner in which
it is operative.

We saw that an inductance gives a back
I.M.F. in direct proportion to the current
through it. A condenser is rated in faradds
aecording to the quantity of clectricity
which may be added to the charge by rais-
ing the voltage across it by one voit; that is,
a condenser which lotds one coulomb  (or
ampere-sceond) of ctectrieity for every volt
across it has a capacity of one farad, This
unit is so large that we employ the micro-
farad in most ordinary calculations.

White an inductance opposes any change
in curreat by producing a back F.MLE, o
condenser opposes any change in the voltege
aeross it by charging while the potential
rises, and discharging as it falls off. That
is, there arises a current opposing  any
voltage change. 1f we plot (as in Fig #)
the enrrent and voltage relations in a
capacitative circuit, we will find that the
current is at @ maximmue when the vottage
change is greatesls this condition arises as
the voltage curve crosses the zero line. We
ean see that the current is leading  the
voltage by 90 degrees; exactly the opposite
of the condition in the inductive circuit
whose characteristie is shown in Fig. 3.

By a process of mathematical reasoning,
similar to that in the case of inductive
reactance, we shall find that  (when, as
before f is the frequeney in eyeles, € the
capacity in farads, 11 the impressed AC

R ll
Z Il
Ke xXc
B |
R
FIG.5 FIG. 6
A
T Xi
z F Xt xe
4 2
R
l xe
FI1G.7 -
[_ B

The formula for a complex impedance is rep-
resented by the above graphs; the hypothenuse
7 is the impedunce. Remember that the sum
of XL and XC is algebraic; that is, they are
in opposite senses, and ond caneels the other,

vottage, and 1 the hack current which it
Causes }

[ = 2TxfxCxE

We therefore shall find that, while the in-
duetive reactance increases with the fre-
quency of alternations, the capacitative
reactance decreases with the frequency. The
statement of Ohm's Law, however, takes
the sume form:

E=1xXc; I-EfX¢;Xc-E/I

Hence: to find inductive reaetance, mul-
tiply the inductance in henries by the
frequeney in cycles, times 6.283: the result
is in oluns,

To find capacitative reactance, multiply
the capacity in farads by the frequeney in
eycles, times 6.283; and divide LO by the
product: the result is in ohws,

(Note: since all capacities actually used
are small fractions of a farad, this rule is
not very convenient. 1t is better to use a
capacity stated in microfarads and divide
L0000 by the final produet.)

T
+ | CURRENT + |curRENT
= / ! ./q‘ﬁ. VOLTAGE
7 S 5 a’
of— \‘)( i 0

ol
7% NS S
INDUCED - S
VOLTAGE Sus
- Fi.3 |7 FIG. 4

In inductive circuits, Icft, the current s coi=
sidered to be behind the voltuge in phasc; in
capacitetive circuits, to be ahcad of it,

We have also noted that inductive react-
ance in the cirenit caused the current to hag;
whereas capacitative reactance caustd the
current to Jead. (We assume a purity of
either inductive or capacitative reactance
in the circuit when we specify a lead or lag
of 90 degreess if the eircuit is not purely
inductive or capacitative the reactance of
the cireuit as a whote is “compler.”) In a
simple series  circuit of inductance and
capacitance, the capacitative reactance is
subtractive from the inductive reactance.

For example: In a circuit having neross it
an inductance of 15 henries in series with
a  H-microfarad  (0004-farad)  condenser,
what is the total reactance to 60 eycles A.C.?

X1 = 628 % 60 % L5 = 565 olins

XC = 10 = 6283

560 X 0004 = 663 ohms
X = XL XC¢ = 498.7 ohms
Ilad a pure resistunce of 10 ohims been in
series with the combination, this would also
incrense it; but the total impedance would
not be exactly 508.7 ohtis, but would have
to he determined by a more complex
formula,
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Computing the Impedance

In a cirenit containing resistanee alone,
the current and voltage are in phase; in a
comhination of resistunce and reactance, the
impedance may he determined graphicalty
by the construetion of a right-angled
triangle.  (You may rementber that, accord-
ing to a famous geowetrical theorem, the
“square on the hypotenuse of a right-angled
triangle is equal to the sum of the squares
on the other two sides,™) Our formula is:

Z?® = R2 + X2
‘Then, as in Fig, 5, we can construet a
triangle with R as the base, and XL the
altitude:; and measure the hypotenuse to
find the value of the resulting impedance.

In the case of a capacity and a resistance,
the triangle is constructed in a different
manner with the altitude extended in the
oppesite direction as shown in Fig. 6. This
leads us to a simple solution of the corplex
problem of inductance, capacitance and re-
sistance in AC. formulas,

SERIES RESONANT CIRCINT

e =

I ) F1G.8

The scrics vesonant cirexit, unlike the parallel,

afferds no path for direct current; but the

resonant voltage developed is limited only by
its losses (resistance).

As shown in Fig. 7, we first lay off the
resistance; then  the inductive  reactancee;
then the capacitative reactance. The altitude
of our triangle is then found by dividing
the distance A-B by two; and the hypotenuse
or impedance line may be drawn and meas-
ured.

This gives us a simple solution of the
forimula for finding impedanee, which is:

Z = YR2Z+(XL-Xc)2

Alternating currents are amenable  to
Ohnt's law in the same sense as direct cur-
rents—the fundamental relation being 1 =
E /7. It is necessary however, in constdering
compler circuits, to consider the phese rela-
tions of the currents in the different branches
hefore a solution maty be achieved. We must
therefore resort to algebraic equations or
graphs in order to ebtain solutions.

Resonant Circuits

We have shown that a series eirenit com-
posed of resistance and reactanee has an
impedanee equal, not to their arithmetical
suin, but to their “vector™ sum  instead,
beeause of complex phase relations in the
circuit. "The enrrent through a series cireuit
is of course the same in cach elements but
the voltage (across each clement) is deter-
mined by the resistance, impedance or re-
actance of the individual element. It is
therefore possible for the voltage across any
one clemnent to be greater than that across
the combination.

In series resonant circuits (by “resonance”
we deseribe the condition in which, at soniwe
one given frequency, the capacitative and
inductive reactances are equal) we find a

(Continued on page 506)
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Letters from Radio

CRAFTSMEN

We all like to hear what the other fellow has been doing: and

he would like to hear what you have done.

C’mon in,

Craftsmen!

TING-A-LING.LING!
Editor, Ramo-Crarr;

Mr. Sprayberry's article in the May issue,
on adapting the Radiola 28" to two-volt
tubes, was well received by the writer, as
well as hy six other readers in this city, 1
am anxiously waiting the publication of the
next by the same author on the 25 and
the “AR-812" Can’t be too soon. Rabio-
Crarr rings the hell.

Berxagp M. Muzins,
326 Farnnm St., LaCrosse, Wi,

(Mr. Sprayberry, who has heen working
on these scts, has promised us another
article, which will appear at the earliest
moment—probably in the August issue.—
Editor.)

—r AERIAL
fa

CRYSTAL  “FORD COIL"CONDENSER
4 '0‘1-.&

Mr. Treadiwax's set is cxtremely simple, gud
someichat inerpensice. e cannot recommend
it for distonce or volume.

A REDISCOVERY
Editor. Ramo-Crarr:

Yes sir, this is a swell set, 1 hope you
print it. 1t uses a t-volt “A" hattery and
10 volts “B: one variable condenser, and
one fixed condenser (out of a Ford coil)
with o crystal as a deteetor. The tube js
an '01A. The tapped coil is wound on a
tube three inches in dimweter and six jnches
Jong; it is of No. 22 ¢nameled wire, tapped
every eight turns, Tt looks shuple, but it
will do its work well if it is built right.
Unlike most one-tube sets, there are no
whistling noises: but it will sure bring in the
distant stations.

z c ?ET.

“ DETECTOR
s AMP.*

The original Interflex circuit of 1925: in <ohich

the aerigl capacity is smoothly variable, 7The

actual receiver, howeeter, included more awdio
amplitication.

' “A=" TA+BS TBeT2ggv.

The fundamental circuit of the Reaenerative
Tuterflex, wolich old timers il remember for
its scusitivity and quality. This receiver used
a “Flexicoupler™ to control regeueration,
T could not get along without Ramo-Crarr
e¢ach month.
Lpwarp Taeapway,
Rena, Ohio.
{Our correspondent is, no douht, blessed
with a good location and one fairly free
from interference; in such a spot, a simple
set will do wonders. For comparison with
this little set, we show also the fundamental
circuits of the Interflex and the Regenera-
tive Interflex which found so many friends
atong - constructors a few  vears ago,—
Editor).

DOUBLE CHANGE OF FREQUENCY
Editor, Ramo-Crarr:

After lving in a semi- dormant state for
a nuber of years, it now appears that the
superheterodyne  circuit has  hecome quite
populars and T desire to present to you an

HIGH 1.F. WOWILF |

FOR'ONE SPOT~ FOR HIGH |

TUNING AMPLIFICATION |
A-‘-'._‘-\ e -

)

| ol
- TO AUDI10

Q‘&g,’{,‘éégm AMPLIFIER I

BE TUNED IN"

The arrangement sugaested by Mr. Sutton, a

wellbwoten  cxperimenter, actually  follotes the

sime Privciple as a superscouterter used eith

a breadeust set. I the latter also wecre a super,

we teouid find triple frequcncy-change,

idea that ocenrred to me back in the days
hefore all the manufacturers began to fea-
ture superheterodyne receivers.

In chousing the intermediate frequency to
he used in a superheterodyne eircuit, it s
desirable for iaxinmm aniplification to have
the frequency gnite low, say abont 70 ke
However, so low a frequency bhrings about
the undesirable “two-spot™ tuning effect;
which pives two separate points on the os-
cillutor dial for every station, and causes
lond squeals of protest to emanate from
the lond-speaker when the “high™ spot far
one station happens to eoincide with the

(Continted on page 50)
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RUDOLPH L. DUNCAN, President, RCA
Institutes, Inc., Member, Institute of Radio
Engineers; Member, Radio Club of America;
Member, Veteran Wireless Operators Associ-
ation; Captain, SCR, United States Army.

A Radio
message

To men who are

looking ahead!
by R, L. DUNCAN

sage ... but they will be the type of

men in whom I am personally inter-
ested. For guch men ...l want to open the
door to thorough training in radio. And the
coupon below is the first step!

RCA Institutes, Inc., {formerly the Mar-
coni Institute) was founded 22 years ago
for one purpose. To produce graduates who
will be of value to the radio industry. If our
Institute never made a penny... but did
succeed in lifting the standard of radio
technicians, engineers, and merchandisers,
we would consider our work asuccess!

Naturally, we want our message to reach
asmany men as possible. So we founded
resident schools in four metropolitan cities,
Then we opened our courses to men all over
the world who cannot afford to giveup their
positions. Thousands of our students study
athome in their spare time. With the equip-
ment we furnish, they have their own radio

0NLY a few men will read this mes-

laboratory right at home! You, too, can start

your course at home any time!
l Our courses cover the entire radio field.
| We train beginners who have had no pre-

vious knowledge of radio. Advanced stu-
dents take our more technical courses. But
whatever branch of radio interests you... is
all ready for you to study. The cost is sur-
prisingly low for the training you get.

As the oldest radio school in America, we
have given training to nearly 20,000 men.
Many of these are now executivesand engi-
neersinthe largest broadeasting and manu-
facturing companies. Butnoneof these
arrived overnight. Nor will you. Your sue-
cess dependson how well you train yourself
... how hard you work, But we will help
you. I personallyinvite you to write to
me for our free book that gives you the
complete story.

RCA INSTITUTES, Ine.

RCA INSTITUTES, Inc.

Dept. NP7

3 Varick 8t, New York, Ny,
Gentlemen: Please send meyour FREE
book which tella about your laboratory
method of radio instruction at home.

QOccupation__
)
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Radio-Craft’s Information Bureau

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but =
please observe these rules:

Furnish suficient information, and draw a careful diagram when needed, to explain your meaning; usc
only one side of the paper. List cack guestion,

T hose questions which are found to represent the arcatest gencral intercst will be published here, to the |
extent that space permits. At least five tweeks must clapse between the receipt of a question and the T
appearance of its answer here,

Keplies, magazines, clc., cannot be sent C. 0. D, b

Ingquiries can be ansivered by muil only swhen accompanied by 25 cents (stamps) for cach separate question,

Other inguiries showld be marked " For Publication.” to aveid misunderstanding. il

ERLA #224" SCREEN-GRID
(124 Mr. Joshua Colvin, I'haebus, Va.

(1)) What arc the proballe causes of hum or
a hurnt-out volume control, in an Erla Model 224
AU, Screen-Girid receiver?

(N2 As the cireiit of this receiver indicates
(Fig. 12.124), the switch Sw3, which is of selip™
type, cunnects one  phonograph-picknp tip-jack to
the chassiz; and, if this ix not done, lmm will
resnlt, when the volume contrel is set in “phono”

position, A guick-heater tube may canse a portisi
of the hum. Test also for the usual opens or
shorts; and resistors or comdensers of incorrect
rating,

(1)

issues of

In the September amd December, 1930,
Ranta-Crart were deseribed two  vari-

tions of the direct-coupled audio amplitier,  Please
alvise whether the Electrad 1oftin-White = Type
223" screen-grid tuner can Le Tdidided to these

audio svstems: and whether it is_necessary to add
one more tube as a detector?

Ny The circnith of this “Type A-2247 tuner
e shown in Fig. 2.125. with the: wiring cross-
comnecting it to a direct-coupled  andio ampliher.
This tuning unit wius designed  for use in cons
junction  with  the  Eleetrul LoftineWhite ' Type
V-2437 direet-conpled andio amplifier: when it is
connected to sueh an audio system, the dirst tube

Ch
1

!

{15 TUBE N L'W AMPLIFIER BEC
—— N
]

——

Pt | ¥ 2
L
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A “burnt-out” volume control may not actually in the awdio ampliier functions as a detector, wo \ [ ~

be so:; but only open-circuited from friction of the additional tabe Deing "_"“l”!'._ ) . . VOLUMnmE @ [ e LA
slider cutting through the wire. Replicements may The cireuit "_'f the *.\243 “""‘I"' found in the cg.&;o vP veuow} Yo 24 el AMENT
e made in accurdance with the following vahes; Radia Robot _:n'tl_v:le ot page 24 of this issue. OHMS TWIST SEC. IN AMP,
e voltages checked against figures given helow: (Continued on page 59)

Resistors R, 16, R7, 70,000 ohms; R2, 5.600 25
ohms; R3, 6,000 ohms (wire-wound volume control?; Fig. Q.125.
R4, %0 ohms: R3, RR, 100000 ohms; R9, 1.000 FREQ. OF NOTE LOWEST INSTRUMENTAL (Above)
ohms: RN, R1T, 10,000 ohms; R12, 6,000 ohms: { (~ PER SEC.) FREQUENCJES\ )
R13, R4, 20 ohms, 0 T 1 I PUNO, LOWEST : Fine

k'mnl_rnsch Cl, U2, C3 (4, are the usual tuning 20 : ! - | } # ::::‘sotn;? {;",:::‘d:llr‘;fh;_)'q
capacities, shunted by trimmers (not shown): (5, N ] = L BASS TUBA-42 Nerecn = Grid Tuner,
C15, 0.5-mf.: Co, 7, U8, 12, C13, 0.25-mi: CY 0 ] - estune rrade

y | - ~BASSOON-60 destaned  to operaie
Cln, 00f-mt,: C11, Cly. 1, mi; Cl4, 0.1mf 60 et ceLio —s4 with the “Type =
Clo, C17, 2 mi U1 3 mi, 0 Fad I 1 £ ‘745“ Dircet=Con ;n'nl

The repraslucer, \\i!h its huilt-in ‘|n|~‘h—p|||| ongput P -\mﬁc%r&"-“ - Audiv Tiflmpll';frf,
transformer,  plugs  inte the  receiver  chassis,  as L g L R“ET‘lEDﬂWS'GS
shown. It is important to conmect the Erla Type bl T ™ | 'BARITONE VOICE-36 o B
P-62 pickap correctly o the chassis (R, red, to 14 ] FRENCH HoRN - 105 7ig. Q.126.
grid and B, llack., to chassis)  since, otherwise, b-=-1 1 ; VIOLA ([ eft)
there may result hum or lack of phonograph volume. 160 1 T 11 | "BanJo —128 B

The uperating voltages (line-putential 110 volts) 1B T | MENOR voKE g
. ' ' o : . g ) I 1 L This graph. vepro-
are as fallews:  Filameut potentials, V1, V2, V3, 2 TRUMPET ] g .
VA VE 23 va Voo VAL 25 v V8 5w Sereen- s - CLARINET "'60 (L AU O
grid to cathode, V1, V2, Vi 80 v, Plate ta cath- i ] . VIOULIN - 192 "l““w‘;l o ”’"". l“:I-
ode, VI V2, A3, 103 v VA 03 v V5, 95 v M0 ! sopmano vasceag] | L7 N Ml
VG, V7L 245 v VE 330 v Gronmd to cidhode, 0 =3 1 ! | ! I~ [FLUTE e Rl ol
VIOV2OVE 2 v A4 Fove VEAS v Grid to 1t HoT- | TEH “pfagomen 256 | | Lt Hudic y"'lt;m
filament 50 v, 0 111 I I LA

Weak signals may be due to leakage through the ! T — pLaLE —2a8 ”“'. .S!';nulr{._ II(thn-
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The Super-Converter

(Continved from page 23)

IToused in an attractive, beautitully fin-
ished, eompact all-metal cabinet, the Walker
Super-Converter blends in harmony with the
most beautiful and ecorreet furniture set-
ting.  The "84 tube, used to furnish plate
voltuges  solely for the converter, has a
longer life at smaller cost. None but the
finest of materials are used in the converter;
and every ctffort has heen exercised in the
construction of o truly reliahle and efticient
short-wave deviee.

This is perhaps the very first short-wave
converter oftered to short-wave enthusiasts
in which the design parallels that of stan-
dard  Dbroadeast  receivers,  The fan  may
have confidenee, beeause of its attractive
cabinet appearnnee. on introducing to the
Camily - Walker Muadel 1, Snper-Converter.

New Accessories

(Conbinned from page 23)

rather an expensive itemn; but it is cheaper
to replace one of these little resistors than
iomere expensive such power
fransformer.

Its installation is sioplicity itself.  The
two-pronged regulator plags into o light
line receptacle, while into its opposite end
is plugged the power plug of the radio set.
(Clarastat Mfg. Co., Brooklyn, N. V. City.)

“FOUR-PILLAR” TUBE DESIGN

ATELY tube types have been appearing,
l_l not singly. bat in droves. Their aver-
age characteristies, in varions 1iakes,
usually very much the same: however, a
diterence ot opibien has been manifested
in the new varicble-mn tubes, of which two
type numbers are now standard.  Oue man
ntactnrer, however, has hronght oot variable
mu tubes in both the °35 and the 51, to

iten, HER

- o

Two of the newwe Fvercady pentodes.
snit different receiver designs.  The former
has a plate resistance of 300,000 oluns and
i omuaplification factor of 300; the latter
has o resistance of 400,000 oluns and an
amptlifieation factor of 4200 drawing there-
fore a shghtly smaller plate enreent,  [a
iddition. this line includes the new pentodes,
Loth A.C. and D.C. types, and the G3-volt

tubes introduced for automotive work.
The feature of their construction is in
the arrangement of the supports for the

eletnents ot the tubes, which gives not only
l'igidily, but waximma clearance and low

¥
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(MODEL No. 1)

Four A.C.
Grid and
operated,
TRULY SINGLE DIAL
TUNING
No changiug of ecoils for
Short-Wave Band.
Adaptable for use with either hattery
or A.C. receivers,
Attractive in appearance with its neat
and compact two-toned moire finished

‘Tubes. including Secreen
No. 180 Rectifier. All A.C.

the popular

GEORGE W. WALKER I

iSUPER .CONVERTER

7 i,;:!%

WALKER SUPER-CONVERTER FEATURES

Convert Your
Present Radio Receiver
into a
Short-Wave Super-Heterodyne

LK

Listen to
Foreign Programs with
Pleasing Volume

metal eabinet, which measures but 7x
7 x12 inches long.

The Walker Converter represents the
result of several vears of experience in
the design of Short-Wave equipment.
Each device tested in actual operation
at the factory, insuring uniformn effi-
ciency in performance.

COMPLETELY WIRED AND
ASSEMBLED (Less Tubes)

$65.00

) SMOWING

ADAPTER

No. 0
Efficient reception of the entire wave
hand of 15 to 550 meters. Cun he used
with either A.C. or Battery receivers,
or as an individual single tube receiver
for short or long waves. Serves many
purposes. Indestructible! Simple to
operate—and inexpensive.

One of America’s Tioneer Radio Manufacturers

THE WORKRITE RADIO CORP.

FLEXI-UNIT

A FLEXIBLE RADIO DEVICE OF
UNLIMITED APPLICATION

Short- Wave Receiver, Short-Wave
Adapter, Regular Broadcast Tuner,
L. Pre-Amplifier (Booster), Radio
“Kxperimental® Unit, Osecillator and
Wavetrap. USE THIS UNIT AHEAD
O YOUR SHORT-WAVE ‘'TUNER
\S A RF. DBOOSTER.

Shonld your dealer be LIST PRICE
unable to serve you

promptly — Mail your $Ib.00

order direct to factory. Inctuding Coils

No. ‘01 Adapter Plug (Battery).......$2.00
Na. 27 Detector Plug (A.C. Set).... 2.50
No. 27 R.F. Adnpter Plug (A.C.

Set) e . 3.00
Write for Free lnerdture—Llheral
Discounts to Dealers and Service Men.

1808 Fast 30th
CLEVELAND -

Street
(0183{¢]

ROOSEVELT

Super-Helerodyne
Uses new Pentode power
tubes in push-pull. aise
new type variable-mu
screen grid, 9 tubes
in all. 10 KC. sepa-
ration. wenderful
tone and dlstance.

The

The most perfect ra-
dio cver buin.

New CUB

Midget

Uses new Pentode
power tube and vari-
able-mu sereen arid.
Fine tone. selectivity

and distance. Com-
plete with tubes,

§49.75.
COMMONWEALTH RADIO MEG. CQ.

843 W. Harrison St.. Cable: RADCOM. CHICAGO

For the
RADIO MAN

ELECTRAD Resistors.

Voltage Con.
trols,

Amplifiers and Sound Systems

are used and praised by experts
throughout the world. The products of long
experience—highly perfected and moderately
priced.

Write Dept. RC-7 for Complete
New 36.page Catalog.
178 Varick 8f. New York.N.Y2

=ELECTRAD

—
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Official [$3.50 L]
Radio Service Manual

and Cemplete Directory of FREE

all Commercial Wiring Dia.
grams (352 pages—3 by 127)

.. To Dealers and Servicemen
with our special introductory deal on

RESISTORS
I'l Using New "K” Filament
|

4, 1, 2 and 3 Wans,

Cartridge and Pigtail Types

See complete details of
Manual on page 56

WRITE TODAY FOR DETAILS OF
THIS UNUSUAL LIMITED OFFER

YNCH MFG. CO.

L . INC.
1775 Broadway Dept. C New Yeork, N. Y.

BEST

Sectional Reotary

SWITCHES

are ruggedly and accurately
constructed to give exacting
service. They may be fur:
nished with any number of
sections with either
non - shorting or
shorting make con-
™ tacts, or with break
- contacts. All cur-
rent carrying parts of the Best
Sectional Rotary Switch are
well insulated with bakelite,
from the shaft, mounting
bushing, and each other. Made
for mounting on any thickness panel and for
switching any number of circuits desired.

Write today for your copy of illus-
trated price list and data sheet.

BesT MaNUFACTURING Co.
1200 Grove St., Irvington, N. J.

Steedy RADIO en
CANA DA

CANADA'S PIONEER COLLEGE, endorsed
by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free scholarships
and trip to Toronto (al)l expenses paid).
Write for booklet to Principal.
RADIO COLLEGE OF CANADA
Limited
310 Yonge Street - - -

Toronto

PATENTS — TRADE MARKS

All cases submitted given persofal attention by
members of the firm. Informatlon and booklet free.

Patent Office and Federal Court Practice
Lancaster, Allwine & Rommel
Patent Law Offices
475 OURAY BLDG., WASHINGTON, D. C.

&
Microphones pl{

o

TFONE ‘%429

ELLIS ELECT

WP " FADON 5T Sele
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capacity between the clectrodes. TIts dis-
tinetly rugged appearance marks the illus-
trations of two of these “four-pitlar” tubes,
showing the assemblies.

(National Carbon Co., New York City.)

OUTLET PLATES

RAI)I() wiring, as in hotels, apartments,
new  homes, ete,, requires special  de-
velopments, of fixtures suited to the many
diverse circuits employed.  The wall plate
illustrated, for instance, is adapted to a
five-channel radio distributing system with
master amplifiers, and affords volume con-
trol as well. Other models combine a 110-
volt receptacle also. Some twenty-five types
are available, in brushed brass or bhrown
molded bakelite face plates, ranging from

S B IRT L

One of the numerous
types of Carter radio
convenicuce outlets for
single and  multiple
tnstallotions.

a simple antenna conneetion to the more
complex devices. These plates are approved
by the Underwriters Laboratories.

(Carter Radio Co., Chicago, 1)

NEW RESISTOR TYPES
FSISTORS of the mectallized type are
R now available with a filament of a new
design, deseribed by the manufacturer un-
der the term “K,” which is stronger as well
as more durable, and therefore capable of
stricter toleranee requirements, as wetl as

1 ?i

LYNCH

Lynch “Iype K= metallized-filament vesistor.

able to endure greater overload. These re-
sistars are manufactured in cartridge and
pigtail types, at wattage ratings from 0.5
to 5.

In addition, improved wire-wound resist-
ors are also available in both types, to mect
individaial requirements, in all values from
one ol to half a megohm; cartridges also
from 0.5 to 2.5 megohms. In the wire-
wound, as in the metallized units, contact

Lyach wire-weound precision resistor.

is made permanent by the use of a molded
wetal end cap which protects against deteri-
oration and therefore noise.  The wire-
wound resistars are rated at one watt, with
a tolerance in value of 1% plus or minus.
(Lynch Mfy. Co., New Yurk City.)

TWO-VOLT PENTODE
HILY the "31 type tube provided a
power amplifier suitable for two-volt
sets, the gualifications of the pentode as the
power stage par ercellence fur battery op-

July, 1931

eration made it certain that this design of
tube would be fortheoming.

The C-333 tube, which has just become
available for set constructors as weli as
manufacturers, draws 260 willianiperes on
the filment at 2 volts—doubte the current
of the "31. It gives, however, fonr times the
output, or 650 milliwatts undistorted out-
put, at 135 volts ou both plate and screen.
The plate eurrent is given as 14 milliamps,
and the screen current at 3. The tube has
an amplification factor of 63; a plate re-
sistance of 45,000 ohins; and a mutual con-
ductance, thercfore, of 1400 micromhos. It
has next the plate a “suppressor grid” which
is connected internally to the filament.

'Fhe reconnnended impedance load in the
tuhe’s output is 7,500 ohms; and this value
should be maintained fairly constant, to
limit distortion to a minitnum.  The mapu-
facturers advise against the use of this pen-
tode in series with the filaments of other
tubes, and recommend that a proper meter
be used to check its operation,

(I. T. Cunningham, Ine., New York City)

VOLUME CONTROL UNITS

Carter volume control
resistor a nd  power
siviteh combination,

IRE-WOUND volume controls, in the
\’\’ resistances demanded by various cir-
cuits, are availuble, with or without included
switches, in values from 0.5 to 20,000 ohrs;
with resistanee values uniform or tapering
at either end; and in straight resistor or
potentiometer arrangements.  The units are
very compaet and rugged; they are fur-
nished with single-hale mountings.
(Carter Radio Co., Chicago, lllinois.)

PORTABLE PROJECTOR AMPLIFIER
A,\' amplifier which is conpletely A.C.

operated, vet so carefully made as to
function perfectly in ficld scrvice in con-
nection with photoelectrie cells in sound

Opcradiv “Type 408" portable amplifier.
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work is illustrated here; it is designed espe-
cially for use with sound-on-filn, in con-
Jjunction  with  caesinm-type  photoelectrie
cells. Tt takes its input energy direet trom
the PI eelly the voltages necessary for which
as owell as for the filatuent of the exciter
lamp, are delivered by the amplificr.

Fmphasis is placed upon the fact that
no hatteries are required or used in this
amplifier,

The design is such that the portable pro-
Jector amplificr may  be mounted on  the
wall of a projection booth, between the pro-
jeetors; or it may be put in a convenient
carrving euse, It measures 14 x 21 x 8 in.
deep.

(Operadiv Mfy. Cu., St. Charles, HL)

UNDERGROUND SOLDERING

SELF-SOLDERING ground post has
A been produced by an Fnglish manunfac-
turer, which is rather novel in this feature.
1t is a pipe with a brass point, so that it
may he driven into the ground until only
the end protrudes. At the npper end is o
brass cap, to assist in hammering down the
pipes under this is a small cup to hold de-
naiured ateohol.  After the pipe has heen
driven home, the end of the ground lead
from the set is placed in the cup, with sol-
ders and the aleohol is lighted, melting the
solder and completing the connection,

DUAL VOLUME CONTROL

ANY  radio reeciver circuits demand
1 variation of resistors simultancously in
two entirely isolated portions of the cir-
cuit; where neither cirenit has a connection

RADIO-CRAFT

common to the other. The dual control il-
Instrated  being  wire-wound,  will operate
non-mierophonically in circnits earrying rela-
tively high enrvent. The standard ease, il-
lustrated, is 13 inches in diameter, and
two inches high, one inch being due to the
shaft. It will acemmnadate a 7,500 ohmn re-
sistance strip.  For higher values, there
are special casings,

Hirt dual va-
riuble  resistor
for wvolume -
control circuits,

The resistunce wire is wound on hakelite,
and over it ride two nickelsilver spring
contacts: six soldering hugs are provided for
connection to the twin potentiometers. The
unit fastens to the panel by means of the
nsual locknut.

The construction is of “noiseless” type,
Iubricated: and, to prevent dust particles
causing noisy operation, is provided with a
metal cap  which  fits  tightly  over  the
nechanise,

(Wirt Compeany, Philadelphin, Penna.)

Latest Testing Equipment

(Continned from page 11)

Brrton-Rogers “Model 3”7 tube checker.

shorted.  Six sockets enable testing any type
tube—and under rated filament, grid and
plate conditions (grid-bias adjustment tor
cach tube  being  obtained  automatieally).
Three push-huttons are provided to control
the circaits

(Burton-Rogyers Co., Boston, Mass.).

ANALYZER AND CHECKER
OMPLETENESS in servicing equipment
is excelfently illustrated by this com-

bination instrument for precision testing,
both of receivers and of their tubes sepa-
rately.  Eleven meter ranges are also avail-
able for external tests, by means of pin-
jacks.  The meters are precision instru-
ments: the A, C. meter (left) having a
donble niovement to permit lowest eurrent

consumplion: and the D. C. meter being a
1000-ohnu-per-volt type. With the eluborate
switching  equipment  illustrated, care has
been taken with the eirenit arrangemnent so
that it is impossible to dumage it by incor-
reet operation. Meter readings cover up to
800 volts and 100 milliamps; higher scales
may  be obtained on special order. The
equipment is honsed in a black wolded bake-
lite earrving cnse, which affords roonr for
the neeessary test leads and other acces-
sorics,
(Van Horpe Tube Co., Franklin, Ohio))

Flewelling Van-llorue *Model U™ analyzer.

NEW TUBE CHECKER
IS instrument indicates the “end of
life™ or at least the stage of serviee, of
all types of amplifier, power and rectifier
tubes: tests separately the plates of “80-
type rectifiers; and, through an ingenious
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FREE with 10
Metallized

Resistors

The l. R. C. Resistor
Replacement Guide

now in a new

Pocket Size

So remarkable has been the growth
inpopularity of this Service Manual—

8o constant its use by thousands of
Servicemen, that —

we are now publishing it in smaller
and more convenient size —

a size that can be readily slipped
into your pocket—more convenient
to carry and use.

Furthermore it now has a substan-
tial leatherette binder, adding to its
appearance and durability,

There are more pages than ever be-
fore in the 1. R.C. Guide. It gives all
the resistor data you necd te know
about any popular rcceiver—the
propertypesandvaluestouseinevery
set placed on the market since 1926,

i IFrite us at once and become the
owner of this wonderful manual.
FREE with the purchase of 10
L. R. C, Metallized Resistors—or it
may be bought in its new form for
$1.00. New sheets, mailed pcriod-
ically without charge, keep it always
up to date.

INTERNATIONAL RESISTANCE €O,
Philadelphia

IR
Wetalli
RESISTORS

Al orders for Resistors referred to Jobbers

INTERNATIONAL RESISTANCE CO. C.7
2006 Chestnut Street, Philadelphia

Gentlemen:—(Check offer you are interested in}
[ 1 enclose $1.00 for Replacement Guide,

[3 Please send price list of Metallized Resistors, I wish to
urchase assortment of ten, which will entitle me to
eplacement Cuide Free.

Name... o

Addreas BN




14

Just Out =

NA-AL0

Latest Price Sheet—showing hun-
dreds of adapters of interest to
service men, experimenters, inven:
tors and manufacturers.
New Analyzer Plug that locks to
adapters.
ADAPTERS for pickups, micro-
phones, voice recording  outfits,
short wave sets, tone control, tube
changes, the new 2-volt tubes, set
analyzers and tube checkers.
ADAPTERS for testing new pen-
tude tubes in your present analyzer
or checker.
SOCKETS for replacement and
experimental work.
SPEAKER PLUGS, multi-wire
cables and outlets.

Send for Price Sheet Today
ALpEN MaNUFAcCTURING Co,
Operated by Alden Products Company

715 Center Street  Dept, T
Brockton Mass.

“I’s the comtact that counts”

Full details about the OFFICIAL
RADIO SERVICE MANUAL and
the RADIO SERVICE MAN’'S
HANDYBOOK appear on page 56 of
this issue. If vou have not yet famil-
iarized yourself with the contents of
these important radio servicing hooks,
do not fail to read the announcement
which tells all about them.

ALUMINUM BOX SHIELDS

RADIO-CRAFT

arrangement upon which patents are pend-
ing, tests for noisy tubes. 1t is self-hiasing,

Six sockets are provided, so that tests
may be made at the rated filiment voltages.
Colored buttons simplify  the operation of
the tube checker. ‘The meter incorporated
has a 0-10 scale and a I)’Arsonval move-
ment. It is supplied with or withont lid,

Dayrad “Type L" self-biasing tube checker.

and in a professional carrying case, for
A.C. operation at all conmuercial voltages
and frequencies.

(Radio Products Co., Daytonr, Olio.)

SHORT-WAVE ADAPTERS
HORT-WAVE adapters, exhibiting a
family resemblance, since they are the

latest children of the well-known short-wave
designer, E. T. Flewelling, are available in
several models.  That illustrated employs
three tubess a “24, a 27 and an ‘80, since its
power supply is self-contained. Tt works on
the frequency-changing principle, feeding
into the antenna circnit of a broadeast re-
ceiver. With the three sets (cach of two)
of phyein coils supplied. the band from 15
to 180 meters is covered. It operates on
110 volts, 60 eveles, from the light line. A
switch pgives the choice of long or short-
wave reception withont  disconnecting the
adapter. The size is 10x7x33; inches, and
the weight about 12 pounds,

A two-tube model of similar type, but
withont the rectifier, derives its plate sup-
ply from the receiver, or a suitable dry bat-
tery; its filnment transformer may be ob-
tauined for 25-cvele or for 220-volt opera-
tion, if needed.
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A “midget” two-tube adapter is also avail-
able: it has a black molded bakelite case,
7x5x1%; inches, and uses two type 27 tubes,
with but one coil for each waveband, over
the 15-180 wmeter range.  The sole control
regnired is a vernier dinl.  In this model,
the panel is horizontal, and the tubes are
mounted externally,

(Van Horne Tube Co., Fronkiin, Ohio.)

*
Service Notebooks
(Continued from page 15)

spool, it is only necessary to unwind one
turn of wire and then connect and solder
to the terminal; leaving a little slack so
the wire won't break again. If the break
is at the inside terminal, it will be necessary
to install a new W.F. transformer unless
the end of the broken wire is long enough
to resolder.

The tone control used on the *“96-1117
series can easily be installed on the “Model
95" by doing away with the “local-distance”
switch. Cut off the wires leading from it at
the small 20-ohm resistor which is located
on the antenna coil; then remove the switch.
To install the tone control, bend the lip
on the chassis (which held the “L-D”
switeh) forward to allow the shaft to enter
hole in lip. After entering shaft in hole,
bend lip back to  original  position and
fasten tone control in position. Run a wire
from the terminal on the tone control, to
plate of first A.F. tube, and instailation is
finished. The tone control is Phileco part
No. 40377, and is only 65 cents list price,

Fiewclling “Model L’ (three-tube) adaptcr.

| Crosley “Super Buddy Boy”

| {Continued from page 21)

Genulno **AT.COA* stock, sllverdip finish,
6x8x6 $1.80—14x 606 $385 10 x
6 x 7 Monltor size $3.25. 5 x b x O Cell
sShleld (like pleiure on rightr 21.00,
Any Size to Order.

G.E. 110 volt Toggle Swliches, 19¢; 3 fur
S0c,  Make anil break push buttons, 20c.
Flexlbl¢ -ligfis for Auta Sets. Helays, In-
silated flexible coupling, 23c¢; 5 for $1.00.

CiB are LF. trimmers. Condensers C5,
C7, C11, C13, C15, have a capacity of (.5

‘ vne receiver. measuring only 153; x 151
| x 9 11/16 in. deep, is a model of efficiency
and a notable demonstration of the possi-

e “gUDDY” TEST PROD . mf.: C6, C9, 0.1-mf.; C8 1. mf.; Cl0, Cl4,
;\':::s;m‘slzmnrﬂﬂnyglm;e_-'!; Jsing hilities of the newest vacuumn tnbes. C17, .02-mf.; C12, .001-mf.; Cl6, .002-nH.;
spade or phone 1ipe.  tolored For the consideration of technicians and  C18, (19, 8 mf. clectrolvtic condensers.
pivples jdentlty Ceach lead | 4)e eppvenience of Service Men, the follow- Average operating voltages follow,  Fila-

We speclalize In racllo  parts

exclusively—nparts (urni-hed for

any kit in any magazine.

| - 1"lease ioctude 1"ustage,
BLAN, THE RADIO MAN, Inc.

89 Cortlandt St Dept. RC-731 New York, N. Y.

ing technical data are appended:

Volume control resistor R1 has a value
| of 2500 ohms: R2, 1100 olns; 13, R12,
15, Lo meg.; R4, 45 olns: RS, 1220 oluus:
R4, 2150 ohms: R7, 3,000 ohms; RS, 6,500
olins: RO, 3500 ohms; 1IR10, 300,000 ohms;
R11, GO0 olms: R13, 05-meg: R14,
25000-30,000 ohms: R16, 2,000 ohms; R17,

ment potentials: VI-V6, 2.4 volts; V7, 4.8
volts.  Plate potentials: V1 and V4, 180
volts: V2, V5, 200 volts; V3, 33 volts; Ve,
280 volts; V7, 300 volts (each plate).
Screen-grid potentials: V1, V4, 50 volts;
V2, V5, 7 volts: Vi3, 90 volts; V6, 280 volts,
Control-grid potentials: V1, V4, 2 volts;
V2, 7 volts: V5, 9 volts; VG, 20 volts. Plate

e, e e ol e e, il e ol e i b . e A
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MILES REPRODUCER Co.

26 E.22%°5T. MEW YORKE CITY
L e i e i e s e e e S e .

ol e ol ol ol e o
7 E

b
b
b
b
]

20,000 oluns: R18, 10,000 ohms; RI9, 220
ohms: 1820, center-tapped resistor.
Condensers C1, C2, (3, constitute the
tuning gang; and C1A, C27A, C3A, their
tritnmer capacities. Condensers C4A and

and grid potentials are measured with a
meter of 600 ohms per volt, or higher re-
sistance; with reproducer connected, vol-
ume control full on, and line-potential of
1171, volts,
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Operating Notes

(Coutivned from page 11)
wus being reecived. To provide for this,
a S PSITL switel was mannted on the cabi-

net front, in series with one leg of the
#0o0-ohm  shunt, and  warked  “Local-Dis-
tance.” An even hetter stunt, though more

diticait, is to mount o variable resistor
(abont 10,000 oluns) on the eabinet front,
amd conneet it across the two lugs on the
terminal strip. When the ol resistanee is
used, it will have no effect the eircuit
but, as the resistance is varied, it will be
found that best results with various stations
are obtained at different settings. Opera-
tion with this method is more efficient than
the first, but less simple.

Adjusting Compensating Condensers

The new Ihileo “Maodel 111" super pres-
ents o formidahle appearance when it comes
in for realignment, 1t has nine adjustments:
these for the first LEF, primary o second-
arv are made from beneath the  chassis,
the rest from ahove. This set uses an inter-
mediate frequeney of 173 keoy first adjust
the LE. stages at this frequeney (in order
4, 2, 1), and then adjust the high-frequeney
condenser at 1,400 ke when the dial reads
in conformity with this frequeney.  The
low-frequeney s then adjnsted at 600 ke,
The two antenna compensators may be ad-
justed before or after this procedure; at
about 1400 ke, for maximunm reception, Al
adjustments are made  for maxinum  re-
sponse with an aceurately-calibrated  oseil-

lator. Do mnot forget the detector com-

pensator. (See Pata Sheet 45, page 12))
“Ihat  elusive lhamn™  was  recently  en-

countered on a Majestic “90” chassis; the

hum was apparent off the station, but at
respianee it was very loud. This  condi-
tion was eansed by an open filter condenser
in the pack; lnan on resonance mayv be
cansed by any condenser after the choke.

v\ canse of intermittent and noisy re-
ception on Kennedy *Maodel 526 has been
fornd in o faulty compensating condenser;
there are two of these. In order to adjust

ther,  the shields amst he taken off the
sereen-grid tubes. The  adjusting  serews

look like simple monnting serews; they are
tocaled on the condenser honsing hetween
the first amt second *28s, and between the
Third 24 and "27. When the  insutation
cracks, it s usually necessary to replace
these.

The Radiola b8 and 46" inelude a
“loeat - distanee™ ST switeh which
wrounds the antenna loading coil through a
Aovzd-inf, condenser when at loeal setting.
When a complaint of fechle reception on
the Mlocal™ position is reecived, it may usiu-
iy be corrected in the following manner.
Pemove the chassiss the compensating con-
denser adjustments are located in the front,
They are plain flat-head serews, fhish with
the chassis, Align the set with {he switch
in “local™ position. Tt may be that replace-
ment of the .0e23-mf, condenser is neces-
sarys if this opens, or alters its capacity,
the reeciver will not be praperly gronnded.

(o the Brunswick  “S-31" plonograph
combination, intennittent  action mav he
cansed by the 0.1-mf. tubalar condenser, one
tevminal of which is soldered to one of the
Ings of the radio-transfer switeh.
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Now Ready

The NEW 1931
TROUBLE SHOOTER’S
MANUAL
by
John F. Rider

45

Complete with the FREE Question
and Answer service.

This velume is the most extraordinary hook
ever prepared for the radie serviee man! It
represents the data compiled durmg the past
11 years and nothing ever published for use
by the Radio Service Man is as complete and
as comprehensive as this work by John I, Rider.

More than 950 pages!
More than 1500 diagrams!

Whatever your proldems in connection with
radio service work, the 1931 'Trouble Shooter's
Manual will supply you with the vital Jdata con-
cerning the circuit, the socket layout, the set
analyzer voltage data, the color code, the in-
ternal connections of enclosed units, chassis
structure, peculiarities in the rahio receiver.

Jf you have any special problems John F. Rider zwill be glad to furnish you teltever
additional data you may requirc.  If you purchase the mannal your questions ceill be
answered free.

For the first time since the existence of the radio service industry, ONE hook contains
ALL valualle data.  We want you to understand that John F. Rider spent nineteen (19)
months compiling this book. In it veu will find the WHOLE linc of receivers manufactured
by the popular American and Canadian receiver manufacturers,

COMPLETE—COMPREHNEN SIVE—UP-TO-DATE—It covers the entire radio and public
address fiekl.

The book is divided into eleven (11) sections.

Endorsed by the

Radio Secvice Managers®

Association of New York Ciry
and Philadelphia

Seetion 1. - 3 wdern: Radlo Nervice and Trouble Shuotlng Course.

NSection 2.-—-An e nation of the prineciples and application of Xet MAnalyzers,

Seetlon 3. —Vacuum Tube Dala and Tubles.

Seetlon 4. —Wirlrgr diagrams of ALL pupulat commerelal recelsers manufactured slnee 1920,

Seetlun 3. —Wieing diagrams of publle address and power ampliflers, inclusive of the products of the mest

anufacturers,
agrams ot ALL
diagram« of A
diagram« of A

fu
Ho— Wirlng
T.=Wiring
8 —Wirlng
4 —Wiring

elimdnators aml power packs.
ar short wave recelvers and adaptors.
poptilar kil recelvers, old amld new.
wbilar Ser Snalyzers, old and new,

. —Wiring diag voof mideel recelvers.
Mection 1L —'eculiarities  In revelvel & section whivh  3ou can renwme from the book, blnd
separalely  anl with This setlun IS 4 dlstinet hmovation In radio senice
literature owil tell any  special features which 3on 1 know of when testing

u
the recelver.  Every col reinl fecelver in the 1931 Trouble Shooler's Manual by Rider
I~ mentjoned In this section

No matter what other hooks you may have, YOU NEED THE 1931 TROUPBLE
SHOOTERS MAXUAL hecause it includes many diagrams aml details which have NEVER
BEFORE appeared elsewhere. - . . This hook containg nrany diagrams which are not available
from any other suurce - Remeniber that one disgram with ecolor code may save yvon encugh
time aml cnable sou to complete a successful repair in such fashion that it will repay vou for
the entire cost of this hook. . . . 1let off the presst i

The free question and answer service personally conducted by JTohn . Rider will he worth
a lot of money to you. ... It is FREE with the 1931 Trouble Shooter™s Manual. . . .

The ok is lonse leaf, beautifuity houmd.  The pages are 8% x 11 inches.  The irawings
are large and cisy to read. ALL of the vital data is ~hown upon the same page.  Electrical
constaits are furnished . . . No expense was spared to compile thi~ ook, 1T WEIGLES
o POUNDS . L. Every man who s doing servicr work shoulil have this hook !

SOLD WITIL A MONEY BACK GUARANTEE. TIF YOU DON'T LIKE IT, SEAD
IT BACK AND YOUR MONEY WILL BIE REFUNDEDL WE ARE CERTAIN TIHAT
YOU WILL BE MORE TIHAN PLEASED.

We are in a position to supply individual diageams of receivers anl to answer questions
for service men. Write to us

PRICE $5.00 Postpaid. We will send the book C.O.D.
RADIO TREATISE CO., INC.
1440 Broadway - - . - New York City

soft Alominam Pregrooved Blank Kee- |

F-R=E-=E
VOLUME

ords for Instantaneous Home Recording. ]
Double Taced

Give | GUIDE
Volume Compiled By Enginecring Staff of
Brilllancy
Durability

LAROSTAT

Lint Prices

CONTROL

Ten,
sent

amd
e

6 lireh $0A-'_b1_' Here s a real hetpful bulletin fur Sepjee 3
Sinch 075 Dealers,  Radlotrlilans  and Experlmoenters 0 [s
10 inch 100 baolulely FREE upon request. CLAROSTAT'S many
:Inrs Hllul‘rlit’nu-|nmnuhu-lurirm Vaolinne 'ontrols
Also Microphones—Daonble and Ringle 1o sariable resitors has made 1t ussible 1o piee)
. i o Ll " bl d thix very weeful amd lastencdlve hoeoklet, 16 §s essentlal
Button, ransformers. Monats, Cabhlo, that all radio and :outul equipment men have a vop

Plngs, ole

UNIVERSAL MICROPITONE 0. Ltd
Inglewoudd Dapt, R ¢ Culifornin

New 32 Prge Catalog just out

wrlte taday and mention RADIO-CRAFT
CILLAROSTAT MFG. CO.. Inc.
285 North 6th St, Brooklvn, N,
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SKINDERVIKEN Construction of the Radio Robot

(Continued from pege 26)

The Most Sensitive Microphone Button
(ACTUAL SIZE NOT BIGGER THAN A QUARTER)

You can easily make a highly sensitive detecto-
phone by using a Skinderviken Transmitter Button
to collect the sound waves. You can build your
own outfit without buying expensive equipment.
Think of the fun you can have with such aa
instrument.

You can install an outfit in your home and hear
the conversation being held all over the house.

Full directions for connecting up the button for
use as a detectophone are given in our 12-page
booklet.

These wonderful little SKINDERVIKEN micro-
phone buttons may be used for hundreds of uses,
such as:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTOPHONE TELEPHONE AMPLIFIER
STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE CRYSTAL SET AMPLIFIER

. HOME RECORDING OUTFIT, ETC.

95¢ EACH Two for $|.15
12-PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerabls
uses. furnished with cach wunit.

EVERY AMATEUR SHOULD HAVE TwO OR THREE
OF THESE AMPLIFIERS IN HIS LABORATORY

WE PAY $5.00 IN CASH
for every mew use de\'cluyed for this unit
and accepred and published by wus.

SEND NO MONEY

When the postman delivers your order you pay him
for whatever vou have ordered, plus a few cents
postage.

(Canada and Foreign: cash with orders)

PRESS GUILD, Inc.. RC-731
16 Murray st., New Yeork, K. Y.

FPlease mall me at once as many of the following Iiterns
as I have indicated )
....Bkinderviken Transmitter Units at 9% for 1; $1.73

for 2: $2.50 for 2; $3.20 for 4

\When delivered I will pay the postman the cost of the

items specified plus postage.

ATEN Write for Free Guide Book,
T “HOW TO OBTAIN A
PATENT"
invention Blank. Send model or sketch and descrip-
tion of your invention for our Free Opinion whether it
comes within Patent Office Rules. RADIQ and ELEC-
TRICAL Cases a Specialty. Prompt, Eficient Service.
PAYMENT BF FEES IN INSTALLMENTS
VICTOR J. EVANS & CO., 923 - 9th, Washington, D. C.

Ne wind SOMETHING DIFFERENT
Blow A Mystery Cigar Lighter
out M

Make Big Money

I Showing this Sclentific Marrel to Men,
New Principle of Tgnition. \What Makes

It Light? XNo Flint or Friction. All

il Guaranteed. fample with Sales Plan, 25e.
| Sample Gold, Sllver or Chmmlulm‘ Plated,

$1.00. Agenis, Write for Proposition.
W METHOD MFG. CO.
Desk §F- New Method Bldg., Bradferd, Pa.

and Record of |

Two Durham 10,000-chm  “metallized”
sistors, 5, IR10;

Two Durlim l-meg. (I-watt) *metallized”
resistors, IR6, 73

One Electrad 10,x0-olm - Type
sistor, IR11;

One Eleetrad 21,000-0liu *Type 2507 volt-
age divider, R12;

One Electrad 750-ohm *“Type B 7.57 wire-
woumd “Truvolt™ resistor, It13;

One Electrad 50-ohm “Type V7 resistor,
R1s:

Four Polymet 1-mf. “Type A” by-pass con-
densers, C1, C2, €1, C5;

One Polymet 01-mf. mica-dielectrie fixed
condenser, C3;

re-

B-10¢0 re-

Two Polymet $-mf. “Tyvpe C" filter con-
densers, C6, €73
One Polymet 2-mf. “Type C* filter con-

denser, C8;

Two UY sockets, for V1, V2;

Four UN sockets, for V'3, V4, V5, V6;

One Arcturus “Type 124" screen-grid tube,
Vi

One Arcturns “Type 127" tube, V2;

Two Arcturus “Type 150 power tubes, V3,
Vi

Two Arcturus “Type 181" half-wave rec-
tifiers, V5, V6;

HOR = HEAVY-DUTY RELAY

TO A HEAVY-

UNIT RC

Fig. 6
il'licir the three toothed wheels hove been pulled
arowad, then only docs the relay opcrate.

KNAPP TOY
“’“‘"‘\_E" MOTOR
feow | |
1 RiguT M
i 4 |
ueroro
{ LEFT B¢ _
- 6V. FORD I
STARTING

MOTOR

Lmlj ;@Q’l

W
Rase LiFf(' .
TARM A
3
EMLEH !
L ARM
P & uNiT
4 O Sw.= MANUAL ull
joweeR. & " contaoL HOMR
S % SwriCHES
|SPEECH 4. '6:""
5 )
‘-\.‘f,'.,..“E o 120 AMP. BATTERY

Fig. 7

Three channels turn the head one wway, raise

the left arm, or the schole figure. Three more

reterse the dircctions of motion.

Two Amertran 30 hy. “Type 854" filter
chokes, Chl, Ch2;
One  Amertran  “Type
transformer, 1"I';
One Amertran “Type 11-46487 power trans-

former, PF;

Two Universal two-hutton microphones, MI,

M2;

Four binding posts, 1, 2, 3, 43
One control-grid elip for VI1;
One abuninnm chassis  (size optional).

(In August Ravio-Cuarr, MNr. Cisin il
explain light-ray awd phonograph record
control of the robot, with other details of
operalivit.)

PF-250" power

Choosing Replacement Resistors

(Continued from puge 17)

If we reduee this to plain fipnres, for
the case given above, we shall find that at
a sereen-grid voltage of 90 and a normal
cffective impedance load of 100,000 ohms,
the gain is equal to

400 x 100,000
—— — 80
100,000 4 100,000
whereas, when the sereen-grid voltage is re-
duced to 50, the gain is only
800 x 100,000
1,200,000 100,000

The above shows how seriously the gain
per stage (ie., sensitivity) has been af-
feeted through the use of a poor quality
resistor.

Many kinds of trouble may appear when
cheap replacement  resistors are used, hut,
regardless of the exact way in which the
trouble anifests itself, it is sure to con-
stitute a direct reflection on the ability
and skill of the Service Man,

When a radio set has just been repaired,

= 6l

the owner cannot be blaned for losing con-
fidence, if it promptly develops new troubles
or stops working altogether. The natural
inference is that the Service Man did not
understand his work, or that he performed
an inferior repair job. It goes without say-
ing that no radio man wants to risk the
loss of his good reputation in this or any
other such way.

The Service Man, however, invariably has
many other things to worry about, besides
rigging up meters to test every resistor that
he uses. How then, can he be reasonahly
certain that he is using the specified vaines?

The answer to this important question
should serve as a guide to every reputable
radio Service Man. Al uncertainty ecan he
eliminated by the use of standard, advertizad
and guaranteed resistors. Even if such re-
sistors cost a little more at first, they are
cheaper in the long run; since they give
perfect performance and thus establish eus-
tomer confidence and build up a lasting busi-
ness for the Service Man.



"/

July, 1931

RADIO-CRAFT

The Latest Small Sets

(Continued from page 21)

AN ATTRACTIVE MIDGET

HE “Vitatone™ Midget radio set fea-

tures a full-vision™ type tuning scale,
graduated from 0 to 100, A 3-unp. auto-
motive-type fuse is the protective device in
the power input cireuwit; this fuse clips into
one of two positions, thus adjusting the input
connections for high or low line voltage.

Three type 24 tubes are used in the R.F.
cireuity their amplified output is fed into
a type 27 power detector, the output of
which feeds a type "5 power tube. in the
plate circuit of the last is connected, frowm
plate to chassis, the tone control, consisting
of a I0,000-olun variable resistor in series
with an 0.5-mf. fixed condenser. An 80
cotupletes the tube kit.

Volume is controtled by the sinple pro-
cess of shunting a 1,000-ohm variable re-
sistor across the first 1L, transformer’s
pritvary.  ‘The vohumue controb in this re-
ceiver is combined with the off-on switeh,
The dynamic reproducer used in the *Vita-
tone™ receiver has a 2,500-o0lun field: which
connects in the “B4" power lead as one of
the two filter chokes.

The instruction sheet which this ranu-
facturer furnishes to the set owner contains
a picce of advice which, though not pro-
found, is at least uncommon in this forn.
It reads: “In all cases, do not attempt to
repair the set vourself,  Call a competent

Chassis of the “Model 547 1itatone.

Service Man; otherwise your guarantee will
be nullificd and void.” It is aceampanicd
by the cireuit diagram and  operating
voltages.  (Laney-Gill Corp., Chicayn, [ll.)

NEW SUPERHETERODYNES
OUR  superheterodyne  veceivers  have
been introduced under the Clarion ban-

ner: “Model 80" 7-tube, mmantel- “type:
*Model 81" 7-tube console; “Model 90" 8-
tube mantel-type; and “Model 91" 8-tube
console. Their two outstanding cirenit dif-
ferenees are deseribed below: at the same
time, attention is called to o Data Sheet,
covering  the Clarion 90 series, in this

issue.
Six tubes are used in the fundamental
80" series superhéterodvne cireuit, “Vari-

able-um™ and “pentode”—the latest words in
tuhes—are found in both the “Model 80™
and the “81° receivers: three of the former,
of 51 type, being used as first R.F., first
detector, and first LF., pusitions, and  the
lutter as a power output tube, A sereen-
grid type 24 is used as the second detector;
and a type °27 functions as the oscillator,
The reetifier is an S0,

A switch-operated tone control connects
a 2-wf, fixed eondenser across the  pri-
mary of the output andio transformer. Vol-
e is controlled by varying the potential
on the cathodes of the two 51 used as am-
plificrs; the cirenit includes, between cathe-
odes and chassis, a 10,500-0h variable re-
sistor and a 230-ohm fixed resistor,  ‘The
detector s resistance-capacity  coupled  to
the pentode, The reproducer’s field coil is
connected in the “B—""lead.

Exterior of the “Model 90" Clurion,

control, added to the
circuit used in the “80” Series Clarion re-
ceivers (and  the civenit modified  aceord-
ingly)  produces substantially  the connee-
tions that constitute the 90" Series Clarion
reccivers; as shown in the Dita Sheet (No,
16) previously referred to.  The automatic-
votume-control tube is a scereen-grid 2t
The tone control in this moedel ix suwoothly
atjustable.
(Transfarmer Corparation of Americo,
(.'hfru_qu, iy

Automatic vohie

A RADIO PHONOGRAPH

I the  combination  illustrated here, «

Freoch manufacturer has found what is
very nearly ultimate  simplicity,  Phe  re-
ceiver is of the regenerative type still vers
comuwn in Earrope, with two stages of andio
following: the datter are used with the
l)ll()nt)[_’;rlp]l pickup. While the arrangement
is not especially attractive, unnp.lre(l with
the elaborate consoles used here, it is (|1ntc
inexpensive. An external loud speaker is re-
quired.

! I

e YV oeadyne T (s oa French combinaiton,

Inner curve shows Stenode's selectivits, outer curve
that of ordinary receiver. Lines BB are s k. c. dis-
tant from Line A. All backgrosnd noise included in
the light portion between A and BB 5 eliminated
by the Stenode.

STENODE
TUBES

Until the American Tube Manufac-
turers licensed by the Stenode Cor-
poration of America are in sufficient
production, we can supply the
rapidly growing demand of labora-
tories and serious investigators for:

QUARTZ CRYSTALS

Suitably Mounted in Tube Form
To Fit Standard Tube Sockets

These crystals are all approved by
our own laboratory after actual tests
in a standard Stenode developed
under the patents of Dr. James A.
Robinson, M.B.E., D.Sc., PhD.,
M.LEEE.,, F.Inst. P., and former
Chief of Wireless Research, British
Royal Air Force, by the engineers
of the Stenode Corporation of
America.

All crystals are ground to respond
to a frequency of 175 kilocycles,
which is the frequency accepted as
standard in all modern superhetero-
dynes, and are mounted in vacuum

tube form,
STENODE /siandard ux) Price
TUBES SocketBase /  $]5

““If it isn't a STENODE

it isn't @ modern receiver.””

STENODE

CORP. OF AMERICA

(Formerly American Radiostat Comp,)
Hempstead Gardens, L. I, N. Y.

STENODE CORP, OF AMERICA
Hempstead Gardens, L. 1., N.

Enclosed find O Personal Checl:, aP O. or
O Exprass Money Order for which please for-

ward o (“m'. ;‘;J;ngr.)Svonode Tubes.

Name...oeiieeresonnne, Setiiresnsarsenee
1 555000000960060606080350080860066606
(@ %650 a0a000000680000000 State...........




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

NYONE WHO °AX READ ANXD WRITE can study

A Chemistry through our lulmplly l'"p:lm'i; mg:‘cl ne:;‘l
P atlon, and jou

don’t need a higher edud o e s ot

reparation.
any previous experience or prepa Just plain

harder to understand than electriclty or radlo.
sense and ordinary observalion powers,

We Can Teach You At Home

Our faculty knows just how tfo mold you into a sk‘lllul
luboratory )wnrker. THE HEAD OF OUR STAFF 18
D#. T. O'CONOR SLOANE, sclentiat, engineer and suthor
of wide repute. He has had more than fifty years of
teaching experlence, Our course fits you for an immediate
posltion In a chemical laboratory, and you do not have
to give up what you are dotng now to leamn §t. During
evonings and week-ends you can work af home on the
fasctnating experiments and the delightfuily stmple but
comprehensive lessons.

Laboratory Outfit Free

THE COMPLETFE CIIEMICAL OUTFIT and APPARATUS
supplied to you us part of your Cuurse, without extra
charge, makes you the owner of a lahuratory, containing
all the materials and instruments used by a fuli-tledged
chemist. This working kit, which {s shipped lo you at
the outset of ihe rourse, bLecomes your pernanent propefiy.
It is a sturdy titted wooden cabinet containing over 100
pleces of laborstory apparatus and ehemical »upplies.

Big Money in Chemistry

CHEMISTS ARE WELL T'AID MEN. Not only will
our tralning help you to get a better job, but a worth-
while start on 3 new level. You can patent the work of
your hands and jour brain, and perhaps make mlllions of
doliars on a new chemleai dlscovery.

Every day lhe newspapers and magazlnes are full of new
fiems reporting vew chemlcal dlscoverles—in mining, 1n
electriclly, in foodstuffs, in sanitary and wedleinal appli-
ances, in paper-makimg, rubber, steel. irom. dyestuffs, tex-
tiles, In fact in every well kuown indusiry——and behind
cach of these discoveries stands a well-trained chemist
whe knew how 10 take advantuge of opportunliyl

No Exaggerated Claims

THE INSRTITUTE DOES NOT CLAIM that every chemist
makes iilions, nor dv we guaramiee that you will Imme-
diatety get a job paying $10,000 a year. But many
have done It and there 1s wo reason why you can not do
it fon. Often enough you read or bear about men who
have found the highest recognltlon, from small, inconspleu-
ous heginnings, and you wonder how they got the '"Jucky
breali.'  Why, you wonder yearningly, couldn’t you be
such a “lucky' fellow? Yeu ean be—but you bhasve Lo
meel. luck hall way,

Get Started Today!

JF YOU WOULD LIKE T0O KNOW MORE AROUT
CHEMISTRY, and U You are sincere In your desire to
geL out of the tread-mlll of job anxiety and wage de-
pendence, I you have ambitlon enough to want to bLecome
a chemlst, and perhaps a famous one some day, you will
ot wail until tomorrow to find out how to go about it
MAMIL the coupon below teday. There is no charge and
no further obligation. You will be simply asking us to
write you about something that you want to know.

r————————————-—————"
Chemleal tnstitute of New York, Ine.
c-731

Dept. -
19 Park Place, New York, N. Y.

TPlease send me at once. without any ohilgatic: on
my parf, your Free Book ‘Opportunities for hem-

ists,” and full partieulars about the Experimental
Equipment given to every student.

NAME sccesveosarrrarerarsrsrssrassasssssssarsssans
ADDRESBSE .ccccessssccosssaricsssrssnnssensssssnnns

CITY . cerccocccnccccnccccnsees STATE..cieenrcnnnes

| comb.
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Making Money in Radio

Servicing
(Continuned from page 15)

Use vour own ideas, coupled with those
of others. To wnplify this stateent, 1 cite
one instanee where 1 used another fellow’s
idea but did the job differentlys 1 refer
to using the new 2-volt tubes in the *Radiola
28" 1 made two adapters, one containing
a T50-olun vesistor and one with a t-ohin
resistors this saved opening up the cata-
All changes were made externallys

| thus saving a great deal of time and labor,

Don't tell your customer, It can’t be
done:™ beeanse it can be done and, if you
don't do it, some other enterprising Serviee
Man will do it and vou will lose both the
business and the good will,

1 hope these few lines will impress you
with the fact that our job is to sell services
and real service pays.

(Mr. Smith closed his letter with & gen-
crous offer to assist any Service Man with
advice on these jobs, However, all these
sulijects have been the themes of articles
in reeent issues of Rano-Crarr. Tone con-
trols, for instance, were discussed in the
January and February issues of this yvear;
operating battery sets from the D.C. line
in the October, 1930, issue; power grid-leak
detection and  conversion of old Radiolas
for 2-volt tubes in the May, 1931, issue;
and there have bheen repeated articles on
frequency-changing, short-wave converters,
The Service Man should consult all sources
of published information before writing for
advice; and when writing to a fellow Service
Man, or an author, for personal advice on
a speeifie problem which is not covered, he
should enclose, not a stamp but a stamped
and  self-addressed envelope of good  size
and quality.—Service Editor.)

The Open Forum

(Continued from page 16)

selling bis product, not in keeping it sold.
The manufacturer advertises  his  product
and creates the demwand—the Service Man
comes along and says: “Keep yvour old set
and let me make it like new.™ The sales-
man: “Throw it away or trade it in for
a new up-to-date one.™ 1T don’t pretend to
know the solution to this situation but 1
have an idea which might be of help.

1 think a customer’s radio should give
him the best of service which the type
owned is capable of, until the time comes
wlhen the customer wants to buy a new
one; as there is ne one who does not want
to take advantage of the improvements and
refinements that come with progress. This
cannot be done without manufacturers’ co-
aperation. The salesman should thoroughly
demonstrate his machine and aecqguaint the
prospective owner what to expect from his
set, and what it will not do. It is not a
Service Man's job to go out and explain the
pheromenit of fading, and why they ean’t
ret the old home town every night, ete,

It is my policy never to advise a customer
to spend more than one third of what the
set wonld bring at market prices in order
to repair it. This 1 think is fair to the
customer, the salesman, and the manu-
facturer. It is very hard to procure service

July, 1931

notes and other technical information from
manufactiurers whose sets you do not handle:
1 can’t inderstamd why, if vou are capable
of servicing several other standard makes.
1 am a dealer’s Serviee Man, and my house
repaivs all makes of rdios, 1 think the
evil of supplying  would-be  Service  Men
with notes is mare than offset by depriving
the deserving ones of  them (that, 1 be-
lieve is the general excuse),

In closing, 1 would like to say that T
et more real intormation from your miygea-
zine (mid other publieations 1 subseribe to)
in one wmonth than I do from the manufac-
turers themselves in several months: and it
is at my own expense too, Think this over,
fellows.

Following arc o conple of “Hints to
Manufactirers,” 't some kind of backs
to eabinets; the lack of this has heen con-
nented on numbers of times by customers,
I think all service notes should bhe drawn
with condensers, chokes, resistors, and ete,,
indicated as to value and not by color
seheme (as some are doing for resistors);
as this makes it barder to substitute when
defective part is not readily procurable,

I am making a list of common ailments
of sets wbich we handle, that may he of
use to some other Service Man, Wishing
you continued sneeess 1 am,

Very truly vours,

Atlanta, Georgia.

(WWe shall be very glad to hear again
from our correxpondent, who made the over-
sight of omitting to sign his name hefore
closing the letter—V.itor.)

LICENSES FOR SERVICE MEN
Editor, Ravro-Crarr:

I see by the papers, and some of the
nagazines, that seme states are considering
measures to compel any man  wishing to
do radio work to pass an examination as
to his qualifications, This certainly would
he a very great hoost for the professional
service Man: as the radio field would he
cleared of a great number of those over-
night radio mechanics, Any honest, thinking
radio man who has spent his time and
money  and burned  the midnight oil in
studyving the advanced scienee of modern
radio, and to keep abreast of the new de-
velopments, will certainly welcome such a
measure and clasp the hand of the man
putting it over. Any pood electrician in any
of our cities must pass an examination
before being eligible to do any work in
his profession, and he is reimbursed with
at least #1 an hour for his services, Why
shoud not the Radio Service Man have the
same privilege, both as to the examination
and the reimbursement?

Any radio man worthy of the name will
indoubtedly pass the examination; of course
it will be the acid test to a great many
who think they are Service Men. Only the
hest will survive, but those remaining will
be only more proud of the place they fill
in today's industrial world. After such a
nieasure is put throngh, the organizing of
radio servicing as a profession will be the
follow-up to make the field elean. T hope
that printing these few lines will help to
foster the proposition.

Micuaen J. Reery,
Alton, Jowa.

AN
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An Oscillator for Modern Servicing

(Cantivned from puge 11)

UX tube adapters, serve to attach the
output meter to the two plate leads of a
push-pull amplifier output or to the plate
lead of a single output tube and the set's
chassis,

IPirst turn the radio set “off.™ Then re-
move the set power tube or tubes: place
these in the adapters; and put tubes and
adapters back in the sockets. The other
ends of the leads shoutd then be connected
to the terminals provided for them on the
output meter; of these, there are three:
o common terminal and two others mavked
1" and 2" Terminal *2” las in scries
with it a fixed blocking condenser to pre-
vent the passagé of DLC., but allow the set’s
ALC output to pass through,

The common terminal and  tevminap ©2%
should he used for all sets; but terninad
“1" and the common terminal may be con-
nected  across a voice coil when so de-
sired,  The switeh on the output meter
shonld then be thrown to the “ontput™ posi-
tion, and the attenuator control knob to the
full counter-clockwise position.  Then turn
the set “on,” and place the oscillutor in
aperation.

+
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Circuit of the outpui metcr, showving the use
of the rectifier to measure olteruating  cure
rent, swith wniform accuracy to 3000 cxcles.

The oscillator is now supplying a signal,
which is received and deteeted by the radio,
As soon as the radio tubes warm up, the
signal will e indicated by a reading on the
ontput meter's seale. It will be necessary
to tune the radio and the oscillator to the
desired signaly; and  also to adjust  the
attenuator control on the ontput meter until
the scale reading is properly indieated at
a convenient point on the arbitrary seale.

The output from the oscillator may be
varied by means of the variable resistor R1
in the diagram, and the attenuator on the
ontput meter may be varied also; thus,
wide range of outputs can be covered. In
this way, the necessary aligning adjustients
can bhe made, on both broadeast and inter-
mediate amplifiers, the maxinnnm seale read-
ing on the output meter indicating the con-
dition of resonance.

Measuring Pentode’s Output

The pentode output tube is now hecom-
ing very popular, and muanufacturers are
beginning to incorporate this type of tube
in their receivers. As this tube has five
prongs, it will be nceessary to wse a five-
hole adapter on the output meter leads for
making connection. As an alternative, the
output meter's leads may be connected dij-

reetly aeross the voice coil of a dynamice
Joud speiker; the ontpnt meter is so ar-
ranged that it will not waterially affeet the
impedance of the voice coil. This instru-
ment will also be found nseful, when ad-
Justing for minimun i kevel in ACL re-
ceivers,

It will be noted that the modulation of
the oseillator signal is fully 1004, when
using  the A.C. lighting line; it is also
nearly  100¢,  when  emploving  grid-leak
modulation.  This is a distinet advantage
when making tests on receivers which use
power detection. For, if a strong unmaodu-
lated signal is applicd to the input of a
power detector, it is possible to overload
the detector withaurt obtaining any  loud-
speaker output. Then, too, if the R.F.
energy is only slightly modulated, in some
sets this may result in two apparent reso-
nance peaks; and the set appears to be
broadly tuned. Therefore, it is neecssary
that the oscillator signal he modulated as
near to 1009, as possible,

To use the output meter for measuring
resistances, simply throw the switch to the
“Ohms” position, and connect the proper
leads provided with the instrinent to the
2214-volt terminals on the oscillator panel,
With the test Jeads shorted, set the *zero
ohin™ adjuster till the meter reads zeros
then the meter will indicate the values of
resistors, placed between the two set ter-
minals.

Although  fundamentally  simple in  de-
sign and operation, this instrument can he
used for all oscillator tests outlined in the
various manufacturers’ serviee manuals. It
offers  servicing  possibilities  heretofore
available only with highly-complicated and
expensive apparatus,

Hints for Manufacturers

(Contivued from page 17)

people who are very hard of hearing. In
this manner, also, radio listeners, who enjoy
Iate programs, may listen without disturb-
ing persons who are asleep or who nmay
want to enjoy different programs. 1 am
cmployed in a radio store where quite a few
ingquiries have heen made on this snggestion,
Crearnes ViTaNza,
3606 ftlantic Ave, Atlantic City, N. J,
('T'his is the experienee, evidently, of many
dealers and Service Men, Some have made
additionnl money restoring the jack which
was once found in every audio stage.
—Kditor)

Wanted, Hinged Fronts

T scems to me that it wonld he a good
I plan, when building cabinets for receiv-
ers, to make the front side swing out on
hinges; permitting inspection and testing of
the receiver withomt having to twist the
cabinet around on the floor (or rugs as the
case may he) in order to get at the back
to do the job, This is a eomplaint that
is very often made to we, when servicing
receivers.

C, L. Merreln,
Selmer, Tennessee,

r—_————————-—————-—-—-—-—-—-————————-—-—-—-—-——-————q
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Tawbne Caecaex

MobEL 19

COMPARE the Model 19 with any
tube checker—you need the features
listed below in the instrument you
purchase. Try the SUPREME Model
19 and you will have no other.

Model 19 Features

PENTODE TUBE TESTS

Tests Overhcad Filament Type Tubes

Plate Current Reading

Grid Tests on all Amplifiers

Pin Jacks Insulated

Accurate Plate Current and Grid Tests Limins
on Panel

All Tubes Tested with Rated Filament
Potential

2.Volt Tube Tests

Tests Both Plates, 80 Type Tubes without
Adaprers

Scecen Grid Operating Tests

Available with Detachable Portable Cover

Full Size Transformer

All Tube Circuits isolated from Power Supply
Circuit

Both Meter Scales Accurately Calibrated

Full 3% " D’Arsonval Type Meter

Your Guarantee

“Satisfaction is Guaranteed.”” In brief, if
after investing in a SUPREME Model 19
Tube Checker you do not feel that you have
obtained the maximum value in this type of
instrument—if it fails to prove “Supreme by
Comparison,” return it within 10 days from
receipt thereof, transportation charges prepaid,
and GET YOUR MONEY BACK. We make
this offer based on our confidence in Your
judgment and the quality of Our product.
Mail the order blank below at once—=You
can’t lose.

SUPREME INSTRUMENTS Conrpr.
407 Supreme Bldg., Greenwood, Miss.

C
O Bt OB G Ntes. $26.95

Portable Type, Dealers N
D P:i::.:, F'.O.I,;?eGre::\::;d. ;"Iiu. 529'95

Name R e e e e e
Street

City State e

i — S — i — i — i — o o SO W]



Craftsmen’s Letters
(Continned from page 39)

“low™ spot of another, or viee versa.  This
makes  the low-frequeney type of  super-
heterodyne more of o nuisanee than a prac-
tical receiver, especially in loealities where
there are nunerons broadeast stations: and
these disadvantages mtweigh the henefits to
he expected from its high aplification pos-
sibilities.

On the other hand, by using an inter-
mediate frequeney sufticiently high, sav abont
475 ke, stations will be received at only
e peint on the oscillator dial, and heter-
odyne squeals ave eliminated. Tiowever, the
intermediate anmplificr is working at almost
as high a frequeney as if the stations were
being tuned in direet, as in the case of a
tuned radio-frequency receiver; and the am-
plification is therefore not mmeh better than
could be obtained from a tuned radio-fre-
queney sct.

In order to retain the advantages of loth
the high-frequency and  the  low-framency
amplifiers and, at the same time, eliminate
their disadvantages, T submit the following
plan with reference to the accompanying
sketeh:

Let there be two separate intermediate
wnplificrs: the first of which is of the high-
frequeney type and the second of the low-
fregueney type. There will then be only one
spot on the first-oscillator  dial  for any
station and the vutput of the second de-
tector will always he at the same frequency,

RADIO-CRAFT

for all stations. Mix the ontput of the see-
ond drtector with that of a second oscillator,
and pass the resultant  difference in fre-
queney through o low-frequeney  amplificr.
The second vscillator, once properly “tuned
in" hetween the second detector and the
low-frequeney  amplifier,  will  require no
further tuning.

An arrangement sueh as that shown in
the accompanying sketeh would  require «
total of nine tuned stages; seven of which
are fixed in tune and only two need to be
“tuned in” in operation.

I riust admit that T have not tried ont
this plan in practice, and no doubt some
difttenlties would arise, as they do in almost
all experimental eirenits, But, if vou think
an arrangement such as this is worth ex-
perimenting un, T shall be glad to have you
publish this letter; as it may be of interest
to other experimenters,

Coreyaxy Svrros,
dve, Mlhambra, Cul.

B319 Wext Grand

(Our correspondent’s suggrestion will he
of interest to many experimenters, who wish
to try their ingennity on sontething differ-
ent. With the parts of one of the obd super-
heterodynes—such as the Radiola 25, which
has an intermediate frequeney of 45 k.e.—
preceded by a high-frequeney L¥, amplifier,
of the kind which several construetors have
lately desceribed, very high and very selec-
tive amplification might he obtained, To
put band-pass filters abewd of the first stage
of i receiver lowers sensitivity and the pos-
sibility of extreme distant reception; while
indiseriminate  amplification of all signals
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canses  eross-modulation  in presence  of
strong loeal interferrnee. A similar idea
has been employed in transoceanic  com-
mercial  communication  for some years.—
Editor.)

MISCALLING TECHNICALITIES
fditer, Ramo-Crarr:

The miniature edition of the February
issue of Rapo-Crarr, of which I recently

WORLD

D WIDE

A new radio thrill for you! Listen in DIRECT 10 London.
Parls, Berlin, liuenos Alres amd other broacdeasting stations
throughouy 1he world vla short waves. Enjoy unique for-
elgn vrograms from strange lands. Your ordinary recelver
eannut tune in these low wave siatlons. WORLD-WIDE
HECEIVER gets 14 to 530 meler stallons with surprising
clacity. SEND NO MONEY! .lust write your name and
address on & posteard and ask us 10 send you this won-
derful guaranteed short wave set. 1'ay postman $§6.45 plus
a small dellvery charge. All orders West of the Rockles
must be gerompanied by $1.00 depostt,  1’rice in foreign
countries, $7.75 delivered. Order today!

NEW RADIO BARGAINS

Lew Power Transmitter adaptable for phone or code.

With plug-In voils ..o iieiiiiiiiiiiiiiiin, $14.75
B Eliminator, Hone Tiry with 280 tube. IR0 volts,

wlll operute up to len tube set. fully guaranteed.. &€.7§
AC—A B C Power Packs, complelely assemibled..... 8.75
Yubes: U'X type. 30-day replacemenl guarantee, No. 21,
$2.25; No. "’)0 S .45: No. 281, $1.85: No. 245, $1,25:
No. 224, $I. . 227, 75¢¢ No. 226, 65¢; No, 171, 75¢.

International Miernmne. two button for public address
system and transmitters, speech of music......... $9.75

CHAS. HOODWIN CO.
4240 Lincoln Ave., Dept. G-15, CHICAGO

who have already enrolled

FREE!
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Every subseriher to our service receives a 10 x
made of a durable material,

This Handy Practical Portfolio
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National Radio Trade Directory

Established since 1922
303 FOURTH AVE., Dept.L, NEW YORK, N. Y.

ditference.

Gentlemen:

“Rasllo*  Information

Become a Member of National Radio Trade Service Club

Join the Thousands of Radio Dealers—Service Men—Jobbers, etc.,

AS A MEMBER YOU RECEIVE THE FOLLOWING:

1—Your name placed on our mailing list for a year to receive catalogs,
price lists, bulletins, samples, etc., sent to you by us from hundreds of
radio manufacturers, mail order houses, jobbers, publishers, ctc.

2—You will be posted on what is new in radio,
3—You will save money on buying radio merchandise at bargain prices.

4—You arc privileged to write us at any time for information on where
to buy or locate anything or anybedy pertaining to radio.

§——You receive a 10 x 12-inch portfolio in which you can save the valu-
able data constantly mailed you.

6—As 2 member of National Radio Trade Directory you will receive extra
atteation and service when dealing or writing to our mail advertisers,
Just mention National Radio Trade Directory membership and note the

NATIONAL RADIO TRADE DIRECTORY,
303 Fourth Avenue, New York. Dept. L.

Faorlesed please find slt.no for one year's subseription to your “Big Mall” and
Service,
yonr siencll list to recelve mallings,
ete. L oane alse te receive free a 10 3 12-inch accordlon portfolie,

It s understood 1hat you

including catalogs,

are to put my
bulleting, price lsts,

name on
samples,

¥
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received a copy, is very intercsting. How-
ever, on looking over the book, 1 find a
very bad error on page 480 (Fig. 2) in Mr.
Bernd's kink of nsing a ruling pen to handle
small nuts. The illustration shows a pair
of dividers instead.

Being a draftsman of long experience, 1
don’t like having the dear public misled
abont the working tools of our profession.

Kany H. Skeners,

(On consulting our chicf draftsman, Mr.
T, Pentz, we learn that this criticism is
just, from an artistic standpoint.  Mr.
Bernd sent a description of the use of a
ruling pen with an illustration of a pair of
dividers, which was reproduced on page 481,
of the issue referred to. Lither tool, how-
ever, might be nsed as described; and the
pen would in many cases be more useful,
giving a longer reach. Incidentally, this is a
testimonial to the readability of this minia-
ture edition; of which a few copies remain
which we shall he glad to send to the first
inquiring readers—/Fditor.)

ﬂ\\'\-‘AH PERES a -

Short-Wave Receiver-Adapter

(Continued from page 35)

angles and as far from detracting influ-
ences as the location permits.  1f but one
acrial is used, the operator may mount a
small S.P.DUT. switeh on the back of the
tuner’s cabinet. The same ground is used,
providing it is satisfuctory for use on the
short waves.
Parts Used
C1, C2—2 National 8.W, condensers, “Type
S.E.” 125 mmnf.;
C3--National equicyele condenser, 250 inmf.;
C4—Dlolyimet molded fixed condenser, 150
minf.;
C5, C4, C7, C10, Cl1—"Polymet molded fixed
condensers, .01 mf.;
C8—1-mf. bhy-pass condenser;
CY9—2-mf. by-pass condenser;
C12—X-1. Vario-Denser, “1'ype N3
R1-—2000-olm fixed resistory
R2—2-meg. grid leak;
R3—500-ohm fixed resistor;
Ré—3-meg. grid leak;
R5—Clarostat volume control;
R6—Centralab Radiohm, 500,000 olins;
R7—I1800-ohn: resistor, preferably variable;
R8—Clarostat “ITtm-Dinger’” hum balaneer,
20 ohins;
AT—Silver-Marshall

andio  transformer,
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THE HARD-TO-SELL RADIO SET
By M. N. Leibowitz,
O other industry has achieved the
standardization of the radie indunstry
in products as intricate as radio sets.The
only variety is in the cabinet’s design or
general appearance.

Several large radio retailers in New York
City have hit upon an ingenious and inex-
pensive means of individnalizing the bhard-
to-sell radio sct. Such a set is provided with
an autoamatic line-voltage regulator, which
is nothing more than a socket and a suit-

able Amperite inserted in the connecting {

cord and serewed inside the cabinet. (The
cost is about $1.75.) The salesman, after
pointing out the standard features of the
set in question, climaxes his sales talk by
calling attention to the additional feature—
“and in addition to all these features,” he
explains to the hesitant buyer, “there is a
unique and indispensable feature, the auto-
matie line-voltage regulator, which you see
back here. It insures unifonn, positive,
satisfactory operation at all times, and saves
vou untold money in Ionger tube life and
diminished servicing costs.” That generally
clinches the sale and moves the hard-to-sell
set.

Milliammeter into Ohmmeter
(Coiuttinued from page 16)
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The scale rcproduced corresponds to those of
the Weston 301" and Jewell 88" milliam-
meters (ielich differ in the positions of the
screwholes), Corresponding resistance rcadings
may be cntcred on any milliampere scale,

" " " " o o s

the expected acenracy. Unless precision
resistors are emploved, the conversion of
millimnmeter and voltmeter instruments for
a multiplicity of purposes is a sheer waste
of time.

“Type 295" or “255";

ATFC—Audio filter choke, 80-henry;

FT—Filament transformer, 21, volts, 6 am-
peres;

J5—Yaxley jack switch, “Type $57;

RFC—Hanunarlund shiclded, polarized SW,
chokes

1.1, 1.2—6 Pilot or Silver-Marshall UY coil
forms;

Four Pilot UY sockets; one Eby UY wafer
socket s

One aluminum double ean, 8% x 73 x 53
inches;

7 x I8-inch metal panels 9 x 17Y-inch metal
subpanel;

Four-wire cable, hook-up wire, hardware,
ete. X
A very effective resistor, for R3, may be

one of the windings from a discarded pair

of head phones. 1f the ends of the coil
are carefully soldered, an absolutely silent
and permanent resistance will result,

The layout of the front pancl is left

somewhat to the choice of the bmilder. T'wo
vernier dials may be used for the tuning |
controls; a more balanced appearance will
result, however, if a very small vernier con-
denser is placed above C1 (in the respective

B e s il
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IDENTIFY

1931 TUBES

Look for
Clean-Cut

Screen-Grids

Minimum metal for moximum elecirical
and mechaonical strength-~that is the true
test of o screen-grid tube. De Fores) en-
gineers have oftoined those prerequisites
by

1. Plate instead of mesh for greoter degossiica-
tion, increcsad strength and closer toleronces,
Perforations to ¢ b dary

emission,

3. Potented Da Forast nolehed cathode insulator
for practicol quick-heater parformance.

4. Molybdenum wire for both grids, costing 20
times o3 much as nickel. Higher melting point
permits greater degassification,

5. Continuous support for cutside screen, inue
ing maximum rigidiry.

AUDIONS

RADIO
TUBES

DE FOREST RADIO CO.
PASSAIC, N. J,
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....Set testing
reduced to
Simplicity

with the New

analyzers

CHIEVEMENT in perfecting and simplifying

testing equipment for servicemen, dealers and
experimenters is still of prime importance—and for
the past twenty-seven  years Readrite engineers
have perimdlically placed on the market testing
equipment of advanced design, Good testing equip-
ment today is indispensable—and for rapid adjust-
ments, ¢xpert  servieing  and  testing, Readrite
praducts  are increasingly Dleing demanded. In-
vestigate the advantages of using Readrite equip-
ment-—the products that have been sold for over
a quarter of a century.

Model 700
THE MODEL 700 Meter is equipped with a prae
ticat sclector switch for checking all parts of the
tube circuit~ Ly conmecting to the s¢t sockets.

Selection for testing voltages of plate. grid, cathode
and  screen-grid  is  done quickly and accurately,
I’late current, filament volts, alse line and power
supply volts are measured. The grid swing test for
tuhes ts used. Just push one button for screen-
grid and auother button for other 1nlws.  Makes
testing of all type tubes simple and thorough. A
414 volt grid battery is furmished, The battery is
used for the grid test and also continuity testing of
transformers, chokes, ete. Capacity and resistance
charts are furnished showing the use of instrivments
for testing condensers, also measnring resistances np
to 100,000 ohms, The ecight scale readings of the
meters may he used separately with jack terminals
provided, The scale readings are 0-60-300-600 1), C,
volts, 0-10-140-700 N, C. volts and_0-20.100 mith-
amperes,  DBoth A, C.oand D, U tilament voltages
are accurately measured an one meter,

This muxlel is housed in a strong case with leather-
ette covering; it is attractive and compact, ax well
as complete.  Cover is removahle. 11 ills  every
need for the expert serviceman or the beginmer for
radio set analyzing. Size 1045 x 31, x 8 inches,
No. W - - - Lint Price $:3.00

MODEL 600

contains exactly the same testiug cquipment as No.
700 lait the earrying case is mueh Iarger and is
equipped with a lock. Reom is provided for cnrrylng
tubes, tools and supplies. “'he test equipment amn
mnel is in oa removahle tray in the top of the caze.
he tray may he used separately as a complete test

pancl for shop purposes. Size 147, x 7 < 710 inches,
No, 600 - & 5 - List Price $30.00

Send for Cataloa "R or Order Your
Meters NOII'Y?

If not at vour jolbers order direct,
Disconnt to dealers and service men,

READRITE METER WORKS
17 College Ave. Bluffton, Ohio

Manufacturcrs of . Accurate Testing  Instruments
Since 1904

) transformer
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positions of C3 and R6) and plain knobs
are used, ‘This construction will also make
for quicker tuning, it heing dithienlt to turn
a high-ratio vernier with the left hand as
quickly as with the right. The jack switeh
may go benecath the dial of 2.

It has been found hest to use a filnment
which comprises an  electro-
static shield. By this means, a noticeable
improvement in the operation of the tuner
is cffected; the shield grounding many of
the A.C. line neises, which otherwise might
prove exceedingly  annoying.,  Should such
a transformer be difficnlt to obtain, a trans-
fornter of the proper size may often be
readily taken apart and a shield added. This
is done by placing around the primary wind-
ing # sheet of soft iron as wide as the core
permits. Care should be taken to insulate
the overlapping ends of the shield from each
other, to prevent a possible short of the
single turn. A lead several inches long
should be soldered to the shicld hefore giv-
ing it a layer of tape and replacing the
secondary,

The coils are wound on standard TY
coil forms, 11, inches in dimmeter, with No.
24 D.S.C wire. The grid winding is at the
top in each case, with the tickler 1-inch
or the primary Vi-inch below.  Beginning
at the top of the form, leads are taken off
as follows: Grid, “I* (Gnd)); ¥ (to “B”
supply) Plate; and, for the primary of L1,

“F* (Gnd.), "C” (Ant.).

Turns 1.1 Turns [.2
Mceters  (Grid.)  (Pri)  (Grid)) (Tiek)
18.5-32... G, 5 4%, 51,
B15-52...... 91 6 83, 6V,
30.0-85...... 181, i 1715 814

RAFTERS, BOLTS AND NUTS
By John Hardt

HE idea T am abont to deseribe has

served e lots of times and 1 am sure
it will he of interest to many others, 1t is
illustrated below.

3 GLASS”
~ JARS

bt be
tight.

This is a spaccsgating idea: fure to

sereie the far up

Every mechanic has his choice collecetion
of bolts, nuts and washers; which often are
carefully filed in lettered hoxes, or in cans,
but stitl more often, are nat filed at all?
But how handy it is far anyvane to reach
overhead, unserew o ghiss hottle frowm its
threaded cap, seleet the desired part, and
replace the botlle by a turn of the wrist.

This arrangenent is the result of fasten-
ing the metal cover to an overhead rafter
by weans of a couple of serews, A number
of these present a neat appearance, and
are very handy. (If the rafters are low,
“watch your head!™)

[ crTv..
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- - - no greater magazine

published on development
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R;\PIDL\' increasing each day are the number
of experiments in the Short Wave field—de-
velopments which are bringing to this branch of
radio thousanils of new “thrill seekers.” Fxperi-
menters, as in the early days of Radio, again have
the oppertunity to bring about stirring new inven-
tions.  Read in SHORT WAVE CRAFT, the
Experimenter's Magazine, how you can build your
own Short Wave Scts, hoth transmitters and re-
ceivers.  SIIORT WAVE (CRAFT is exclusively
a short wavre magazine—the kind you have wished
for so long.
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Jro, R Wi Tanuer and others. ’
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“The Short Wave is the most
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offer will he void after Juue 30th, SHORT WANVE
CRAFT is published every other month. )
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Improving Short-Wave Reception

(Continuned from page 37)

an wrdinary short-wave reeciver s consid-
ervably less than that of an ordinary broad-
cast  set.

The superheterodyne overcomes, to sone
extent, the difficulties wmentioned; bt it is,
as usual, more conplicated in eomparison.

Constructional Suggestions

There are various refinements in short-
wave receivers on which the experimenter
can wark, but they are not practical for
manufactured receivers. A manufactured
receiver is a compromise reached by the
design engineers, taking into consideration
many conflicting factors, Iowever, an ex-
perimenter is not linited in any way, per-
hups, other than by the contents of his
pockethook, T'or instance, to increase the
amplification of short-wave sets without, at
the smue time, increasing unduly the nunber
of tuning controls, & screen-grid tube may
be used for a detector. Experimenters who
have worked with screen-grid detectors, on
short-waves, report that the single detector
tube gives results equal to those of an or-
dinary detector tube and-one stage of audio
amplification. The cirenit of a screen-grid
detector is shown in Fig. 7.

Ordinary short-wave adapters are not
very sensitive; one possibility of inereasing
the sensitivity is to use a screen-grid tube
in the adapter itself. ‘The reason, perhaps,
why these tubes have not heen used to a
greater extent in adapters, is that a slight
complication results hecanse an extra volt-
age tap is required for the screen-grid ter-
ntinal on the tube., IHowever, this should
nut be difficult to overcome.

REGULAR TUBE

Lib

SCREEN-GRID TUBE

-B-
l;_____
Fig. 8
I'n the uswal adapter, a tube is connected te the
detector socket through two or more leads. In-
acnnity may be needed to use a serecu-yrid tube

= -
100,000 GHmS B*J

as the S.-1V. detector.

One method would be to conneet o re-
sistor (IR, Fig. 8B) of snitable value, to
the plate lead; thus redneing the voltage
sufficiently  for the screen-grid. This re-
sistor should, preferably, he variable: be-
canse individual screen-grid tubes vary con-
siderably in their characteristics.

Another way to inerease the sensitivity
of the ordinary short-wave receiver, or
adapter, is to add a stage of R.F. amplifi-
cation ahead of it. There are two types of
R.F. amplifiers which are ordinarily em-
ployed. In onc¢, the input is watwned: a
choke or a resistor of suwitable value bheing
connected across the input to the R.F. stage,
However, this type of cirenit arrangement
gives only low amplifiecation. By using a
tuned stage of amplification ahead of the
detector, a considerable increase in signal
strength will result. A cirenit diagram of
such a single-stage R.F. amplificr is shown
in Fig. 9. Tts addition to an ordinary short-
wave receiver or adapter is not difficult,

The combination of a stage of screen-

grid LI amplification and a S(‘l‘l‘(‘l\-j."l‘i(l
detector is quite sensitive, and will gi\'(
very good results, when compared to the
ordinary short-wave arrangement. It must
be  remembered, however, that o sereen-
grid tube has o high plete impedunce and,
for this reason, it st have a high value
of plate inductance (12). This may be an
ordinary short-wave choke coil of good de-
sign, provided the constructor couples the
winding of the choke-coil 1.2 inductively to
coil 1.3 of the detector (Fig. 9). 1f this
cannot be done, the choke cannot be used.

Tnstead of the choke, a winding of about
200 turns of No. 36 wire on a picee of
onc-inch tubing may be used. This coil (1.2,
Fig. 9) shonld he closely conpled to L3,
the sccondary coil of the detector,

The dotted lines in Fig. 9 show an alter-
native arrangement in which a small coup-
ling condenser of 0002-mf. capaeity is used
to couple the RR.F. amplifier to the detector.
In this case, 1.2 and 1.3 need not be coupled
inductively, and 1.2 may he any available
shert-ware R.F. choke coil.

The experimenter may desire to increase
the amplification still more. (1t is not de-
strable to do so, unless tuned stages are
used; untuned stages are poor amplifiers,
and nsnally not worth adding.) The addi-
tion of more tuned stages means more econ-
trols, but the signal strength, especially on
foreign stations is greatly increased; so
that the additional controls may be well
worth while. Fach of the stages of ILE.
may  take the form of either of the two
arrangements  suggested in Ifig. 9. Fach
grid cirenit is tuned; and each plate circuit
is coupled, to the grid circuit of the next
tube, either inductively or eapacitatively
coupled  (through a  condenser of about
0002-.mf.) The  signal strength obtained
with two stages of R amplification ahead
of the detector is very good.

(Do not make the mistake, as many ex-
perimenters  do, of purchasing  low-grade
sereen-grid tubes, they will not give good
results at short wavelengths.)

Options in Design

The tuning condensers of the R.F, stuges
snould not he birger than 00035-mf. in
capacity and, preferably, much smaller, The
amiplification  of an RUF. stage falls off
quickly as the valne of the tuning capacity
is increased bheyond a certain value.

1f one desires to receive some particular
foreign  stations, small midget condensers
can be wsed for tuning and correspondingly
lirger inductance coils. This will result in
greatest amplification at the desired fre-
queney,  (See page 29, Jnlv, 1930 Rapo-
Cuarr, “Spreading Shagt-Wave Stations on
the bial.™)

With small condensers, more plog-in eoils
are, of course, necessary. Large condensers
require a smaller nmnber of ¢oils, but give
less amplification from the stage. The ex-
perimenter should  c¢hoose  hetween  these
extremes; it would seem, however, hetter to
get fine results on a few stations than to
obtain poor results on a large number. ‘Ihis
is the failing of many short-wave receivers,
The designers have been too ambitious to
cover the largest possible ranges; with the
result that the amplification has suffered
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Imur cKrve sbom Smnde (] ukdmry, onter curve
sthat of ordinary receiver. Lines BB are 5 k. ¢, dis-
tans from Line A. All background moise mclna’ed ”
the light portion between A and BB is eliminated
by the Stenode.

THE

STENODE
CIRCUIT

Developed under the tents of
& mes A. Robinson, M ga

h.D., M.LEE., F. Inst. P andfor-
mer Chief of Wireless Research ’
British Royal Air Force, by the en-
gineers of the Stenode Corporation
of America. ’

Price $10.00

Several reliable American manu-
facturers ure now mukmg all parts
meeting Robinson's specifica-
tions for the Stenode circuit. The
special quartz crystals—in tube form
for convenient handling and mount-
ing—are obtainable ?rom us until
the American Tube Manufacturers
licensed by us are in sufficient pro-
duction to supply the demand.

The Stenode Corporation of America
now throws open to serious investi-
gators the study of this revolutionary
circuit, which is the greatest single
advance since Morse invented the
telegraph.

““If it isn’t a STENODE

it isn’t a modern receiver.’”’

STENODE

CORP. OF AMERICA

(Formetly Ametican Radiostat Corp. )

Hempstead Gardens, L.I., N. Y.

STENODE CORP. OF AMERICA
Hempsiead Gardens, L. I., N. Y.
Enclosed find O Personal Check, D P. O. or
0 Express Money Order for $10.00 for which

please send me complete diagrams, details ond
lisy of Parts for constructing the Stenode Circuit.
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| greatly, and personal satisfaction to  the
user, in proportion.

Many plug-in coils are troublesome, but
| necessary if a wide tuning range and good
amplification are desired, at lowest expense,
(and  without recourse  to  complicated
switehes).

In any short-wave set the eoils, if un-
shielded, should not be greater than two
inches in diameter. Good broadeast coils,
having low losses, and unshiclded, are often
theee inches in diameter. 1t is important,
for short-waves to wind good space-wound
coils; the inerease in amplification will be
guite noticeable.  (See Fig 1)

If a breadboard layout is constructed,
give all parts plenty of spacing.  Often, by
so doing, the shielding can he dispensed
with (depending upon parts used, loeal sta-
tion pawer, and other factors). Otherwise,
ample room in the shield cans.

If the experimenter or set builder will
take into consideration, when designing his
short-wave receiver, the foregoing principles,
he cannot help but increase greatly his en-
Jjoyment of long-distance, short-wave pro-
grams originating in many foreign lands.

Figuring R. F. Coils

(Continved from page 37)

A handy, and qguite accurate, formula for
the calenlation of the inductance of a simple
| single-layer coil is as follows:

L = 0.2 d2 N2
| 3d + 9b

Those not familiar with equations of this
kind will understand its application more
readily as expressed helow:

Multiply the number of turns of wire by
the diameter of the form (in inches): square

the product, and divide by 5. Then add
three times the dinmeter of the form to
nine times its length (also in inches). Di-

vide the result of the first operation Iy
that of the second; the result the in-
ductance of the coil in microhenries. (A
nuinder is squared when multiplied by it-
self; the square of §, for instance, is 16.)

For example: A evlinder with a diameter
of 2 inches has 70 turns of wire wound on
it, anet the length of the winding is 2
inches.  Substituting these valunes in the
above formula, we have:

0.2 % 2 % 2 X 70X 10

(3 X 2) + (9 X2

The use of the LyxC table simplifies the
amount of work necessary to determine the
varions values of I, and ¢ required  for
the broadeast hand.

For example: A .0005-mf. variable con-
denser is available, and it is desired to find
the value of inductanee whieh will enable
the combination to tune to the highest ware-
leugth in the broadeast hand.

Referring to Table I, we find that the
product of 1, and C corresponding to 515.1
meters (or 550 ke) on the chart is 08128,
Dividing this number by 0005 (the capacity
of the condenser in microfarads) we ohtain
168.6, the inductince of the coil in micro-
henries.
|  Now, in order that the combination of

the coil and condenser shall tune from the
{ highest to the lowest wavelength, it becomes

is

1633 mh.
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TABLE 1
Ke. WL I.xC Ke, WL, IxC
550 545.1 08428 1030 2911 0.2389
560 535.4 08119 1040 2883 02343
570 326.0 07827 1050 2855 .02299
580 3169 .07351 1060 282.8 .02255
590 508.2 .07288 1070 280.2 .02213
600 499.7  .07040 1080 277.6 .02171
610 491,35 06808 1090  275.1 .02130
620 483.6  .00593 1100 2726  .02090
630 475.9 06383 1110 270.1  .02052
640 468.5 061835 1120 267.7 02016
650 461.3 05998 1130 265.3 .019%0)
660 4513 .03823 1140 263.0  .01946
670 447.5 13658 1150 260.7  .01914
680 44,9 .03501 1160  238.5 .01882
690 4345 05348 1170 256.3  .01852
700 428.3 03198 1180  254.1 01821
710 4223 05051 1190 2520 .01789
720 1164 4907 1200 2499 01760
730 410.7 04767 1210 247.8  .01731
740 4053.2 04630 1220 2458 01702
730 399.8  .04495 1230 2438 01075
760 31945  .04380 1240 2418 .01648
770 189.4 04268 1250 2399 01622
780 3844 04164 1260 238.0  .01539%96
790 379.5  .04060 1270 236.1 01571
800 374.8  .04%0 1280 2342 01346
R10 350.2 01866 1290 2324 01522
]2 365.6 03774 1300 230.6 01499
%30 361.2 03684 1310 2289  .01476
819 356.9 03596 1320 2271 .01452
®50 3527 03511 1130 2254 01432
860 348.6 03429 1340 2237 01411
870 1446 03351 1350 2221 .013%0
830 340.7 03275 1360 220.4 01370
890 136,9 03201 1370 2188 .01350
91 333.1 03129 1380 217.3  .01330
910 329.5  .03059 1290 215.7  .01311
920 325.9  .0299) 1400 2142 01292
930 31224 .N2926 1410 2126  .01274
910 319.0  .02864 1420 2111 01256
950 115.6  .02804 1439 2097 .01239
9260 312.3  .02746 1440 208.2 01222
970 309.1 .02688 1450  206.8 .01205
9230 305.9  .02634 1460 205.4  .01189
990 1028 02382 1470 2040 01173
1000 299.8  .02532 1480 202.6  .01157
1010 296.9 02483 1490 201.2 01142
1020 293.9  .02436 1500 199.9  .01127

necessary to know the minimum eapacity of

the condenser and its associated cireuits.
The table is again consuited and  the

value of the 1.y¢C product for 190.9 meters

(1500 ke.) is found to be 01127, Substitut-
ing this in the formula:

01127
- - — = 00067 (nf.)

l-(iB.(i (mb.)

RADIO-CRAFT

As the capacitative effects of the tubes,
wiring and shielding, and the minimum ca-
pacity of the condenser add together, it
can he seen that the actual nininmm capace
ity of the variable condenser alone should
be quite small. In practice, 18 mmf. or less
is possible.

“hus we find that a coil suitable for
use over the hroadceast range with a .0005-
mf. tuning condenser should have an in-
ductance of approximately 160 to 170 wic-
rohenries; the exact value depending wpon
the actual maximum capacity of the con-
denser. Most “.0005-mf.” variable condensers
are not exactly 0005-mf., but slightly over
or under that value, unless made with spe-
cial precision,

Those not interested in the above simple
nmathematics of the coils will find in Tables
II and III sonte tabulated data of var-
ons coil sizes to be used with the more
standard values of capacity; namely, 0005-
and 00035-microfarad.

In tubulating these cuils,  the largest size
of wire possible, in proportion to the length
of winding, is specified.

The various coverings on wires are not of
absolutely standard thickness, in one make
of wire as compared to another; and, sinee
this table is for shop or experimental use
it is advisable to wind more turns than
specified here, to compensate for any dis-
erepancey in the maximum value of the con-
denser, and for difference in the thickness
of the insulation. The additional turns are
removed after testing the coil in (‘onjunc
tion with the condenser for which 1( is in-
tended.

The first colunmn of the tahles represents
the diameter of the coil form, in inches:
and the second, the length of the winding
in inches. No attempt has been made to
nmintain the ratio of 246 to 1 between
diameter and length; which is, theoretically
at least, the most efficient in obtaining a

given induetance with the least wire.
TABLE H TABLE 111
Coils for .0005-mf. Condensers Coils for .00035-mf. Condensers
Dievmn. Lenyth Dienin, Length
In. In. Wire No. Turue In. In. Wire No. Turns
3 1 23 Fnam. 42 3 1 26 S.C.C. 50
3 11, 20 Enam. 45 3 1Y, 24 1).5.C. 61
3 2 19 8.C.C. 49 3 2 21 8.C.C. "o
3 2V, 18 5.C.C. 56 3 21, 19 Fnam. 65
: 3 16 Enam. 57 3 3 18 D.S.C. lis
21, 1 25 N.S.C 46 21, 1 27 D.S.C 55
214 11/, 22 Fnam, 56 21 11, 24 D.S.C. 53
21 2 20 Fonan. 60 215 2 22 1D.8.C. 69
2 214, 19 Enann, 61 215 21, 21 s.C.C. 5
21, 3 18 5.C.C. 66 21, 3 19 Enam. 0
2 1 25 Fnam. 53 2 1 290 D.S.C. [0
2 11, 23 Enam. 62 2 11, 26 S.C.C. 5
3 2 22 S.C.C. 7 2 2 24 D.S.C. )
2 21, 20 Enane. 75 2 21, 22 Fnan, 02
2 3 19 Enam. 80 2 3 21 Enam, 99
114, 1 28 Fnan 1 114 1 2 DsC. Kt
1t 114 26 Fpanu 86 11, 1, 27 Enam. 07
11, 2 21 Fonam. U5 g 11, 2 25 Enam. 104
11, 21, 23 Enam., 100 274 2y, 24 Fnaon. 115
14 3 22 Enam. 108 14 3 21 S.C.C. 123
1 1 30 Enam. 95 1 1 37 D.s.C. 121
1 11, 32 ND.S.C 106 I 11 35 1D.S.C. 132
1 1Y, 28 Fnam, 112 i 11, 30 Enam. 136
1 bie 28 D.S.C. 132 1 2 32 8.C.C. 168
1 214, 26 Fnan 140 1 21 29 S.C.C. 165
1 3 25 Enam. 156 1 3 28 S.C.C. 180
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Official Radio Service Manual

and Complete Directory of All Commercial Wiring Diagrams
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THE OFFICIAL RADIO SERVICE
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ever attempted in the Radio Service Field.
It is not only the OFFICIAL RADIO SERV-
ICE MANUAL and Complete Directory of all
Commercial Wiring Diagrams, but it contains
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CIAL RADIO SERVICE MANUAL is com- |
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tion. Its looseleaf and flexible leatherette
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Better
Reception Ahead

By MORRIS METCALF*

S a rather bright and promising cor-
A. ollary  to  the  husiness depression,
throngh which we have heen passing in the
radio industry, vomes a propheey from the
radio  engineers  and  selentists concerned
with the present wnnsual effeet of sun
spots™ upon radio reception,  This prophecy
is already making itself manifest in actnal-
ity and shows a silver lining to the clouds
which have darkened the sky for the radio
industry,

The financial statisticians have shown us
rather conclusively that periods of business
prosperity and depression have followed one
another in a regular evelieal order, Iix-
perienee has shown them that about 10 or
Il years elapse hetween successive  depths
of lhwmsiness depression,

The astrononiers tell us that the munher
of sun spots alse passes through a similav
evele and, strangely enongh, this evele is of
about the same perind. The faet has heen
recently recognized that, when the nmumber
of sun spots veaches its winivun, radio re-
ception conditions hecome  exceptionally
good,  This is die to the faet that magnetic
storms which canse severe variations in ra-
dio conditions are also at the mininum and
the height of the hypothictic Kennelly-ITeavi-
side layver, which refleets baeck radio waves
to the carth, is also at its winhwnm; which
provides the greatest intensity of signals
over the distance rsnally encountered in ra-
dio broandeasting. Those of the radio in-
dustry who ean reeall the Winters of 1920
and 1921 can verify the fact that, during
that period, radio reception was excellent.

It is well known to scientists that the
great radio reflecting plane a hindred ailes
above the earth’s surface (which is called
the Heaviside-Kennelly layer) has been fall-
ing steadily for several vears, and that this
has changed the transmission constants of
radio waves,  Prominent engineers have esti-
mated that radio reception conditions dur-
ing the past season have heen fram two to
four times as good as a vear ago, Dr. I
T Stetson, the great astrononier who has
been measering radin reception as a fune-
tion of solar phenomena, veports the strong-
est sigmals in years, 1t s predicted that
reception will probably get hetter in 19532
and the spring of 19338,

President Radiov Vaniefactur Associrtion,

Reactance and Impedance
(Continned from page 18)

corlition in which the voltage aeross the
total cirenit is zevo and theoretically intinite
aeross caclt element, The presence of resist-
ance lessens this effeet, hut does not prevent
its use in radio circuits, For exiunple, we
may design an amplifier stage (sueh as that
shown i Fig, 8) and have the voltage across
the inductance I, rise to an extremely high
value at the resonant point. This allows us
to obtain in an AF. amplifier o hass
response which compensiates for the lack of
“lows™ in reproducers, transformers, cte.
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the

sinne

tive and  capacitative
across the cireuit for each
branch; while the thraugh cither
braneh is determined by its reactanee, At
resonanee in a parallel eirenit the impedance
of the eirenit as a whole is theoretieally
infinite; the curvent will be zeroy and the
voltage will attain o maximum vatue which
is limited only by the presence of resist-
ance in the cireuit. ‘That is why we attempt
to maintain the resistapce in radio circuits
at a luw value.

AVINS,
the
enrrent

voltage

is

1k
L1
¢ L iE
r §E |
L L "" FIG.S_I

The tuned civeuit C-L zeonld present infinite
R.F. impedance at its rcsonant frequency, cx-
cept for its innate ohmic resistance.

The impedance uf a parallel cireuit is the
same as that of @ scries eirenit at all other
frequeneies than that at which resonance

At resonance, the “effective resist-
of a tuncd paratlel ciremt would
theoretically  become infinite; actually, the
effect of the unavoidahle olnnie (or pure)
resistance in the cirenit moderates the effect
s that the effective resistance  becoines
equal to

2T x £ xL)2
R

OCCIrs,
"
ance

For exalple, if we desire to know the load
presented to a vacuum tube by the resonant
circuit shown in Fig. 9—in which the coil
has an  indoctance of 200 microhenries
(ome2-henrey) and a resistanee of 12 oluns
at 1,000,000 eveles—we may readily find the
effective resistance of the eirenit when tuned
te resonate at that frequeney, which cor-
responds to 300 meters:
R (cffeetive)

6.28 5% LOBOOD ¢ 00023
1314000 ohms
12
|F_ . - 1
3 BRUSHES
1
1
|3
|
[

. |
| 2B~ 5 |
I |

FIG.10 -B- 1

L)
L —— |
f.eft, the heas v are is o radian; bmpedance fors
mulas take frequencics, mot fn whole cxeles,
wt In radigns: Right, wwhy a acncrator creates
a sine-ware its  revolution.

The presence of

1Y

the number 6.283-
(2 "pi”) in the reactance formulis is aceonnted
far Ly the fact thamt in higher mathematics it is
found more convenient at tinmes to measure angles
in radiaws. The radiau is the angle whose are is
just as lmg as the radius; there are therefore
6.2834 radians in 360 Jdegrees (Pig, 10A). The
frequency maltiplicd by 6.2834-, to eonvert eyeles
of 30 degrees into radinns, is commonly repre-
seuterl in formulas by the Greek letter “‘omega,”
which is like a ¢ and is often used sy for ohms.
In the sine wave of Vig, IC, the sfope of the

NoTe!

|
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o voratt o voing e mive. - GREATEST TUBE SALE OF 1931

The Largest Variety of Tubes in the World
HIS SALE has been especially arranged All tubes are guaranteed to be ﬁ.rsl-grade
for service men, dealers and radiotricians quality—comparable to the best obtainable on
nd a large supply of tubes are always on the market today. We will rep'lace ey
! U € Y days any tube that has not given complete

hand. These tubes are made by one of the ( iictaction.
largest Eastern tube manufacturers. This is Such an amazing tube sale has never been
your opportunity to buy tubes at lowest prices,  conducted.

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS

Order from this page and note the following terms:  accompanied by 207 of the value,
No orders accepted for less than $5.00. Shipment will go forward to you by express or

I is_not necessary to send the full amount of parcel post C, O. D,
cash with the order as long as your order is All prices are F, O. B. Newark.
UNS20IN $ .30 4 200 A—Qundrode Deprong .....e. W60 ] TX-282 L eiiiieeeiiiiiaienes
. .30 snny——Speclal  detector 1ube. .. .. 60 .

Y .30 207 v—Specfal radlo frequemy... 60 | UNX-250 ....... D00 Goo

‘X i) 171 Speclal A, Y% amp. exira All lLaketite shithl tube 2003
] comled filamenl ............ 60 | Ballast tube tape Do oand M.
40 T-14 (20014 High Mu high emis- prevent  tuses  from hlowing
.40 CBI i he i 40 UL eeevnniaiianans .. 100
.40 Switch 1be, 2018 or 112 or 171 2--Nereen  grhd radie fre-
Ao double Mife ... .ccviiennaas .60 ney  minplifier 00000
A0 Adapter (ube 22 , 171N, to —Pentle

covert battery aets into N8

Tellon telrvie
Photueleciric ce

125 Mil. rectifying tube (TLH.
f Amp. Trickle charger hulb 5
2 Ap. 0ld and new type charger bulbs (1lst $3.6¢1, our price.
5 and 6 Amp. old type charger hulls (list $x.001, our price. .
UX-280—T"sml ac a full-wasve rectifier tube for hlgh emlssdon..... Da0s G

1" X-281—Characterlstles shndlar 10 the 280 bt wsed as half wave rectifier 0 !
Rect Hying Tube. especlally designed for use with Freslnnan Master B Ellminators, 'V hrass
UX-866 Mercury vapor

.................. 7.00

------ 100 tubes and over 10% ’
DiScoOUnts: oo tuoes and over (0% and 10%

ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. J.
- = —  rE" Ak W7
CLAR-A=-=-TONEK
Gives Volume — Reception and
Tone Your Radio Never Produced

Before
S1.9o

Postpaid

Money Back Guarantee

PPurs, clear  tone—greator volume—interfercnos oneont instantly 0 Afrach
Clar-ATone to vonr set and cnjoy towe yoie never thought your eadio conld

prodice
Thousamls of owners say Clar-A-Tone s amazingly  fugenions
chgiters Wil tdl you what g tine tochnical accomplishuent i is
Regular price, $250--but now as special tutrmbinctory offer, woe will ship you a
Clar-A-Tonelircct for only $E45 Mail 1he coupon below with cliek or mone)
arder, or curreaey. No C.0 D0 =0 Meney back any time within 10 Jays §if yon're
not sntisted. Nimple installation istructions camplete on boy
You are cordialiv tnsited to oisit owe celabie or the ROM, 1 rade

A radio

Srose, biwpnnriig

June Sth, Stevens Hotel, Chicage,  {_xhitat th N 12 Demonsteation Rorns 1207
and 8.1, Stevens [Hotel

== EsSENBEE RADIO DEVICES (0O, Dept. %, C.
732 Muther Street Chicago. Hlinaels,
Fnelosed fiigd iy pavinent ol $195 for tlar-A Tone, sent postpoid
Name o c.or-zqns A ey Py L o a0 N, Sy PR, Slag e P L e JPi RIS A ] LS R ] 5P
Address ... ' 4k s R . waaa
L] [0 e e e P A L T State, ., o Al e

The New POWER Pentode 247

used in place of the 245 Semipower Tube
is an improvement of more than 257 over
the old, Guaranteed or your money back.
Use No. 47 adapter, $1.25. In pushpull sets
use 2 No. 47 adapters.

BUDDY MFG. CO.

89 Cortlandt St., New York, N. Y.
Lnclosed tind §...

Long Distance
Receiver

Amazing LowPrice! |

Quality Performance
Six tube triple screen-grid .
using 3-224, 2-227 a

1-2140 power tube. Easy
to install, Will fit anycar.
Ningle dial control We
wnarantee that this set o
will pull in stations within a“fadius
of 1, mlles and that it will de-
liver the volume and tune aualities of

—

. check or money

order, for whiele you are S e, prestuge an electric set. or your money refunded.
prepaid, No. 47 Adapters. PRICE OF SET ONLY $20.00 s
o Price Complete, incinding tubes. batteries, dy-
A 5608000 0000000005000 000 0aaa8a6a065 B000eo00 namic speaker and sup‘!xreswrs, all ready to install
and use, $39.50. Send $3 00 depousit with order,
AQUress coveeeeeccnscneroacaarsen G0 000660000000 balauce C. Q. D. On_ foreign orders remittance in

full required. ORDER TODAY
A8. HOODWIN CO

City ... vesn CH q
4240 Lincoln Avenue, Dept.G-150 Chlcago, lilinols

veseesss Ntate .ol
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Hotel Directory of the Radio Trade

_ For Those Delicious German Apple Pancakes — 50c

| THE VILLAGE GROVE RESTAURANT
72 GROVE STREET, NEW YORK CITY

DINNER — 90c — $1.00 — §$1.25

Visit the Viilage Grove Restaurant for Dinner and Then for Laffs
THE WORLD FAMOUS
VILLAGE GROVE NUT CLUB

99 Seventh Avenue, So., New York City
“In the Heart of Greenwich Village”
with “NUTSY” FAGAN

Here’s what the critics say—
“The goofiest place in town . . . I really get a kick out of it.”
—LOUIS SOBOL, Evening Grapbic.

“Hurrah tor the Nut Club—long may it rave.”—RIAN JAMES, Brooklys Daily Eagle.
“A fast, furious show, something going on every second.”

—NICK KENNY, Radio Editor, Mirror.
"Nothing like it anywhere in the world."—MARK HELLINGER, Daily Mirror.
“You can be made w0 laugh.”—MAE WEST,

RESERVATIONS — SPring 7-9139

THE SHOW PLACE OF NEW YORK
VILLAGE BARN

with The Sensational Crockett Mountaineers
and REV. DAVE BARNUM and His DEACONS
| Old.fashioned homestead dinners with dance music
served from 5 until 9:30 p.m. — $1 by gosh!

Later on rural entertainment in a rustic setting, square dances, cider,
| 'n everythin’ ’till curfew!

BARN DANCING
| — gt —

52 WEST 8th STREET, NEW YORK CITY
Between Sth and 6th Avenues
Reservations - SPring 7-4348

i Around the corner from the
]‘ | Little Church around the Corner

OTEL SEVILLE

5 MADISON AVENUE
& 29th Street

i | New York City

A hotel of distinction and comfort,
_ within walking distance of shopping
i and amusement centers. Five minutes
' from Times Square, Pennsylvania Sta-
tion and Grand Central Terminal.

Room Per
! ! and Bath $ 3 .00 Day Up

. ’ Convenient to all
I points of interest
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curve represents the rate of change. It is therefore
least at the top and buttom, where it is theoretically
level; and greatest at the zero points, where it
equals 6.283 x f x [ (maximum); from which the
maximum induced potential is fouml to be 06.284
x f x L x [ ({(maximum). Since the factor
determining the effective value, as regards the
maximum, is the same for hoth current and voltage,
it may be disregarded here,

Fhe reason for the sine-wave form of generatul
voltages, m general cases, may be seen by con-
sidering a coil of wire, in the armature of a
geuerator, revolving 1 the magnetic field (Fig.
1013), The voltage generated in that col 1s pro.
portional to the sine of its angle with the position

| of greatest flux; and its maximum at right angies,
| from which as unity (sine 1) the ratio is com-

puted. The generation of a sine wave in an
oscillating circuit ts a matter of more complexity.

The resouance formulas are all based funda-
mentally on

- 1
£ 2TYLxC

in which L is in henries, and C is in farads. To
reduce this to more practical units, every time a
unit under the square root sign is reduced a
million times, the uwmerator is increased a
thousand times. \When L js in microhenries, and
C in micromicrofarads, for radio frequencies::

f = 159,200 Kec.
Y LxC

The standard work on this subject, for those
who wish to go into it with considerable thorough-
ness, is Circular No. 74 of the Dureau of Stand-
ards, “Radio Iustruments and Measurements.” In
this and other issues of Rapio-Crart, the matter of
resonance aud coil design will he treated in a more
simple manuner, with practical tables of informa-
tion.—Editor.

Book Reviews

8. GERNSBACK'S RADIO ENCYCIO-
PEDIA (Second Edition)., 352 pp, 9 x
12 in. loose-leaf red leatherette binding.
Published by 8. Gernshack Corporation,
New York City, Price $3.98.

This volume, when placed Deside its thinner
predecessor the First Edition, which was the first
Radio Encyclopedia published, hears witness to the
rapid development, during the past five years, of
the most-rapidly growing art. Its appearance has
heen impatiently waited by many who will appre-
ciate, on seeing it, how mmch time has been he-
stowed upon its production. as well as expense,
and what efforts have been made to revise its con-
tents up to the very moment when the last pages
were committed to the press.

The hook contains over 2,200 definitions and,
since it is an encyclopedia rather than a dictionary,
many of them are of considerable length, Tele.
vision. for instance, covers 8 pages; Short Warve,
with its associated headings on short-wave antennas,
coils, receivers and transmitters, 10 pages; Sound
Projection, 6 pages; Vacuum Tubes and allied bead-
ings. 15% consecutive pages—all these containing
information of the latest date. The original First
Iidition had a very thorough foundation of the
principles of radio, and those Dbranches of elec-
tricity, physics and chemistry Dhearing upon. them;
this matter remains still useful and nnchanged, but
the remainder of the hook has heen rewritten and
doubled in size, with regard to the more recent
applications of radio in the light of the growth of
broadcasting and of other important developments.

The illustrations number over a thousand; hun-
dreds of them are photographs, which reproduce to
especial advamtage in the new method used for
printing the second edition of the Radio Eneyclo-
pedia.  There arc 38 practical tables, charts and
maps in the text; and an appendix of 21 pages of
data on commercial receivers, their layouts, trade-
marks, types, etc., which will he especially appre-
ciated hy every one who is connected with the
radio trade.

In the revision of the Radis Encyclopedia, it is
obvious that especial care was taken, not merely
to make its contents as comprehensive as possible,
but also to increase its value to the reader by deal-
ing with every subject from the ground up; i.e.,
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in such a way that even a person who knows little
or nothing of radio will he able to read intelli-
gently,  This is facilitated hy very elalorate cross-
references, and the simple definitions, cither under
separate headings or where first used in any article,
of all words which might prove a stumbling-llock
to the lay reader. The addition of a short reading
gnide, in fact, would make of this book a conurse
in radio which the novice might follow to secure
a thorough grasp of the theory of the sulject and
much of its practical details,

In its new and attractive dress, the Radio Ln-
cyclopedia bears witness to the fact that progress
in radio nray he expected to continne. It is pro-
vided with Fxtra Data Sheets on which the owner
nuty conveniently index additional material of value,
ahtained from periwlicals or utherwise; and, in
later years, it is not impossilie that supplementary
sheets may be issued.  As we have said, its present
contents are timely up to the moment of publica-
tion. The pages are very readable and easy to
consuit; and the substantial hinding well fits the
volime to e, as intended, a tool for daily use and
frequent consultation.  The radio expert, no less
than the radio student, will find it a time-saver and
a trustworthy guide.

RADIO - FREQUENCY - )”‘:.\SURE-l
MENTS; by K. B. Moulling M.\ 487
pages, cloth, 6 x 9 inches: 289 illustrationss
published hy J. B. Lippincott Co., Phila- |
delphia, a.

The three years spent in revising and enlarging
this inteusely interesting work are hut an indica-
tion of the thought, care, and sincerity of purpoese
which Mr. Moullin has given to his subject.

The book is written in the style of a laboratory
manual and, hy virtme of its arrangement, is vseful
as a handbook or reference guide. To advanced
students at universities and technical colleges, the
hook will he a valuable addition to their libraries
and text bouk collections; bLecause it serves as 2
connecting link Detween theory, which is oftimes
irksome and hard to correlate, and the reality of
practical measurements.

The electrical engineers, who have been working
with commercial low frequencies, will find that the
certaintics of low-frequency praetice must be dis-
carded and a new conception of the foundation of
their faith liroucht forth in studying the phenomena
of radio frequency.

The work starts with the equations of the electro-
magunetic field: not a full exposition, but the cssen
tial ideas with a well worded description passing
then imo circuit formulae covering  Indnctance,
Capacity, and Resistance in various combinations
of cirenits and conditions.

The vilve generator receives much attention and
is nicely hamdled with the remaining pages more
of less evenly apportioned to the following headings:
“Measurements of Potential Difference and Cir-
cuits.”” Resistance, Capacity, Trductance, Antenna
Characteristics, Intensity of Radiated [%ields, and
a miscellaneous section which contains a few ex-
tremely interesting descriptions. The author hrings
within twe covers, logically and in good order,
the wide ramifications of this fast moving and
vitally important field.

C. E. D.

Information Bureau

(Continucd from page 40)

RADIO-CRAFT

59

Hotel Directory of the Radio Trade

HOTEL

NTINE—NTAL

)
Convenuentl located B
Just across rom the B
Union Station Plaza

ALL OUTSIDE ROOAMS
Excellent " Food
DINING ROOM
¢~ COFFEE SHOP

C.J.COOK
Manager

RATES
WITHOUT BATH
$20010%$250 single
$300104$35%double

WITH BATH
$239 t0$520single
$490t0%$7,°%double

GARAGE
IN CONNECTION

BAFFLE BOARD SIZES
(126) Mr. Elnard May, East Springfield, Mass.

(().) 1Is there available any rcady reference,
which will indicate the size of bLafile recommended
for varions cut-off frequencies?

(\.) ‘This mformation appeared recently in the
form of a graph which is reproduced in these col-
umns (Fig. €.126). 1t was developed by Mr. A\,
A, Ghirardi of the Pilot Radio and Tule Company:
and appeared in the spring 1931 issue of Radio
Design.

MAJESTIC “MODEL 70"
(127%  Mr. Mlfred N. Dacon. New Dorp, §. I.,
N.Y, |
(0).y What can be the explanation for cxces-
sive hum and gencrally horrible noise in a “Model
70" Majestic receiver? 1 have tested all resistors
for change, all condensers for opens, sharts, and
capacity rating, and all valtages appear to be
standard, The repradhucer diaphragm  will move
as much as one-quarter inch. There do not seem
to be any loose leuls in the set and all the tuned
cirenits appear to he in tune, llave had this ex-
perience with several of these receivers |

"SOUTH OF THE
MASON-DIXON LINE"

"Hospitality”

HOTEL LUDY
South Carolina Avenue at the Boardwalk

IS South of the Mason-Dixon Line
Its RATES are as PLEASING as its hospitality

$2.50 up Daily — European Plan
Fireproof Garage Attached
R. B. LUDY. M.D.

is but another way of saying

Atlantic City's Newest Centrally Located Fireproot Hotel

$5 up Daily — American Plan — $30 up Weekly

E sure to read the message on page 8 of this

issue. It is an important announcement and tells

all about the Supplements to the OFFICIAL RADIO
SERVICE MANUAL.
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"HOTEL CUMBERLAND

S4th Street and Broadway |
New York City
3 Minutes to Times Square

Close to Everywhere—but Removed
from the Noise and Clamor
A modern fireproof hotel with
hotel convenience.

Within walking distance of the-
atres, shops and business sections.

DAILY RATES: Room and Bath, $2 and $3 per day

Special Weekly Rates

Under the Personal Management of Joseph Goulet
formerly of Hotel Woodstock, New York City
FREE CATALOG FROM ANY RAILROAD DEPOT

b adiihe _glne _in. _ala aine _min _gln. gln odline odie Sl oA oAl o dRbe oAb odiie oAl SR od

Exceptional
in Every Detail

THE finer character of THE
DRAKE accommodations,
foods and serviceisreflected
in the continued patronage
of seasoned travelers...and
in the extra comfort the
guest enjoys. Rafes begin at

.0 per day. Permanent
Sustes at Special Discounts.

THE

DRAKE

HOTEL, CHICAGO \

Under Blackstone Management

WETCOME &
NEW YORK and

SIP" ST, « 7™ AVE.
opposite PENNA,.RR.STATION
e

1200 Rooms each
with Bath, Servi-
dor and Circulat-
ing lce Water.

insertion—name, initial and
classified advertisements unless placed hy
ten words are accepted,
than June 7th.

CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each
address cach count as one ;
a recognized advertisin
Advertising for the August

Cash should accompany all
agency. No less than
he received not later

word.

issue  should

BUSINESS OPPORTUNITIES

ARTIFICIAL MARBLE. Make it yuvrself, Bean-
tifully colored glossy tiles., no pulishing, seems
unreal. Sawable and plancable. or hacksaw proof,
Make tabletops, floors. hases. inkstands. novelties.
garden furniture. Cenlent composition, fireproof,
cheap, enamels wood. Write before opportunity
passes. Liberal astonishing samples with particn-
lars 10¢, John F, I"ayn, %45 Girande Vista Drive,
Los Angeles, Calif.

- ~ BOOKS

FOR SALE—Complete set of lLaSalle Extension
University’s Banking Finance Books. Ayan,
965 Freeman Street, New York City.

_ DETECTIVES

DETECTIVES Earn Big Money. Excellent oppor-
tunity. Experience unnecessary,  Particulars
Free. Write, George Wagner, 2199B Broadway,
New York.

|
|

) ELECTRICAL o
ELECTRIC FUN! 200 stunts, 110 volts, $1.00,
Curring Sons. (_':nuphe]l._(':iif. 3
o FORMULAS
MAKE AXD SELL your own products. We will
furnish you any formulas. Write for_our litera-

ture. Chemical Institute, 19R Park Place, New
York. N. Y.

B PERSONAL
1F YOU want to get acquainted? Send for my

| hig (free) list of descriptions. Membership over

30,000 KHox 100-AAA, Detroit. Michigan,

~__RADIO _ -

SERVICE MEN. ATTEXNTION — Speakers  re-
wound, magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser blocks re resistors duplicated.
(Iiuaran(eed. Clark Albia,
owa,

ired,
rothers Radio Co.,

| u. s,
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{.\.) l.oose counections are the usnal explaua-
tion for this etfect; check over the joints once again.
using a soldering iron. Defective tubes can cause
the same effect or it may be due to loose variabic
condenser plates.  Resistors and condensers will
~ometimes test okay but develop trouble in service.
In this model, changing an A1, transformer has
been known to eliminate the fault,

Check np the centering of the reproducer cone.

It may te necessary to float the chassis: in the
cabinet; using rubber or cork for the insulation.
In some instances. the trouble has Deen cleared by
tightening the adjusting screws of the trimmer
condensers, atd ohly backing them off slightly (this
prevents the movable plates from being set too
lovse, thereby woblling and cansing the disturbance.)

List of Commer_cie;l Circuits
Published

(Continued from page 16)
September, 1930

Colonial 31 and 32 D.C., 110-volt D.C. Reccivers
{No. 25 Data Shect), p. 144;

TFada “Special” Model 265-A amd IFada “7" l.cop
Set Model 475-7 (F.AD, Andrea, Inc.), (No.
26 Data Sheet), p. 145;

Radio & Telev. Corp.
motive Receiver, p. 149;

Crosley *'Buddy™ and *“Chum'” Receivers, p. 164;

October, 1930

Atwater Kent ““Model 40 Power Iack, p. 201;

Majestic “7BI’6" Power Pack (similar also to “716-
7103, and “71P37), o 201, .

I'reshman  Masterpiece™ (early 3-tube model), p.
205;

"Model 30" Auto-

Kolster K 20, K 22, K 23, K 27 and K 37 G-tube
Receivers (No. 27 Data Sheet), p. 206;
Columbia **Screen-Grid 8" Receiver (No, 28 Data

Sheet), n. 207;

Radiola 18 D.C.” Receiver, 110-volt D.C. circuit,
» 209;

“Stenode”  Crystal-Control Receiving Circuit, p.
211,

RCL "Models 5, 10 and 13" Public- Address Adapter
("nits, p, 218;

Priess “Nine-in-Line’ Models R and C Receivers,
p. 224

November, 1930

Radivla-Victor R 80— Westinghonse \WR3—Grayhar
700—General  Electric [1-31 A.C. Superhetero-
dynes (No, 29 Data Sheet), p. 268;

Grebe  Super-synchrophase A C.  Receiver
SK-4 (No. 30 Data Sheet), p. 269;

runswick Models ©S-14" and X.21"
p. 272;

Crosley “Model 54
274

Jackson-Lell “Model 62™ Midget Set, p. 275;

Work-Rite Radio Corp. “Flexi-Unit,” p, 275,

Linceln Radio Corp. *Model 31" Screen-Grid Su-
perheterodyne, p. 276;

Radio Receptor 50-watt "DPowerizer Madel PXI*
245 Driver” and "*Model P30\W Power Amplifier,”
p. 239;

Stewart-Warner
Set, p. 290,

Model
Receivers,

New DBuddy™ Midget Set, p.

“Series 930" N.C. Screen-Gridl
December, 1930

Howard *"Model S(:-A" Screen-Girid Receiver (No.
31 Data Sheet), p. 332:

All- American Mobawk “Model D' Lyric Receiver
(No. 32 Data Sheet), p. 333;

Deleo “I'olice” Short-Wave Receiver, p. 344;

Crosley “"Models 3-30°° and 3.75" Sets, p. 360;

Crosley “Model 527 Receiver, p. 360,

January, 1931

Victor **Micro-Synchronous™ Railio, Models **R-35."
“R-39." and "RE-37" (No. 33 Data Sheet),
p. 396;

Silver-Marshall  Superheterodyne,  with  “Model
36.\"" Chassis and "32A" Power Pack (No. 34
Data Sheet), p, 197:

Supreme “‘Model 90" Set Analyzer, p. 425:

Van Horne-Flewelling “Model D Tube Checker.
n 426;

Pilot “Midget Set,” p. 406:

ss 600 WILL BE PAID TO
14 ANYONE WHO
PROVES THAT THIS I8
not the actual photo of mysell
showing nly superb physinque
and how the Rois System has
increased my own height to
€ fe. 3 3-4 jnches. Hundreds
of Testimonials. Cllents uyp
to 45 I':“" old galn from 1 to First in 1807
8 inches in a few weeks!® First Te-day

Mo Appliances—No Drugs—MNe Dieting. ROSS
SYSTEM MNEVER FAILS, Feé Tea Deilars Com.
Plete. Convincing Testimony and Particulars 5
the Atlantler 6. MALGOLM ROBS, Horght” ausercis
antic. - .

Searbersush. England, (F. 0. Box 15, | WoNt Swecialist,

A



July, 1931

Iederated Purchaser *'Cathedral Tone™ Melorad
Midget Receiver, po 406

Jesse French & Son Piamg Co. **Madel (5, Junior™
Midget Set, p. 407;

Master Radio Mfg. Co., Lt = Model 4234 Midget
Receiver, . 407

Pieree-Niro, Tone, " DeWald, Molel MU-324
Set, po I8,

I'unsformer  Corp. of  America, “Clarion, Jr.”
Midget Reegeiver, p. 408,

Remler  Division, Gray &  Danielson Mig. Co.,
“Cameo Model 14 Midget, po 403;

Keller-Fuller Mig, Co., Ltd., “Radiette Model 130177
Midget Receiver, p. 408:

Northern Electric Model “R-307 'canut-Tuhe Re-
ceiver (Resembling the “Everyman LFour™), p.
420,

Midget

February, 1931

Sparton “Model 301 Fguasonne”™ AC. Set, p. 4593

Majestic " Models 50,7 2317 and 52" Midget and
Low-13oy Superheterwlynes (No. 33 Data Sheet),
pood62:

Kennedy  =Model #2010 Combination Long- and
Short-Wave Receiver (Noo 3o Data Sheet), |
4603

Silver-Marshall “*Sargent- Rayment 7107 Receiver
and Maoedel @SN, 073" Power Amplitier, o 4755

Moore Radio  Laboratories  Model “Dua-lite K7
sereen-Grid RO Chassis, p, 47385

Walbert *"Penetrola,’” p. 4348:

Knight “8/9 MO Sety p. 488,

March, 1931

I'hileo ““Screen-Grid Pin<™ Receivers, Models 92,
95, 951, 96, 96\, 90k, 290 and 296 T (1'hila-
delphia  Storage  DBattery Cooy, (No, 37 Data
Sheety, o 324

Brunswick Model 1315 2Uni-Selector™ 2-Volt Tuhe
Type Radio Set (No. 18 Data Sheety, po 3235

Fleetrad, Inc., Loftin-White “Model €230 Drireet-
Coupled Audio MNmplifier, p. 334

Insuline Corp. “Companion™ ertable 1-Tube N.CL
»et, p. 335

Hammarlund “1Tlawk™ 2-volt Tube Short-Wave Ree
ceiver, p. 5341

“Mirex ADBC Eliminator, p. 332,

April, 1931

Erla Model 224 N, Sercen-Gril Receiver, (Elec-
trical Research Labaratories, Ine, (No, 39 Data
Sheet), p. 391

Bosch Model o0 ¢ Xmerican Bosch Magneta Corpe),
(No. 40 Dawa sheet), p. 391

Supreme Model 197 Single-Meter “Tube  Checker,
[ R

All-American Mohawk **Madel B-94" [aric 2-Volt
I'nbe Receiver, p. 593

P'hileo ~*Maodel 307 2-volt Tule Set, po 396

Lincoln “Madel 1.C, 87 2wolt Tube Superhetero
dyne, p. 597

Pierce-Niro “DeWald  Maodel DG 6327 110-volt
e, Midget (2-10lt tube) Set, 397

Pilot “*LUniversal Super- \\ .l'p" ALC-Operated Multi-
Wave Receiver, oo

Dayrad “Type 1807 \uucc Oscillator (The Radio
P'roducts Coory o nld

Crosley Wizt Model, \Il lel 48" and *Johuny
Smoker,” poool9.

May, 1931
~ilverton Maodels 17 =PI 4G “TLY and
=1 Radio Sets (Sears, Roclmek & Co. early Lat
tery amd AU, receivers), (Noo 41 Data Sheety,

G

Kadiola <28 Superheterody s nd T Power
\|-L|kl. (No. 42 Data Sheetd, p.o«

d Ultradsne™  Sereensgrid,  All-Wave Sy
heteradyne, Traul Ralin oo, po oboy

SHAWSEL9Y Short-Wave (and long-waver  Saperhet
erodyne  (Wireless  Fgert  Engineering Coy,

Roadiola 28" Cirenit (without power connections),

o7 0.
June, 1931

Zenith Model "1TE. po 7lo;

Crosles  Model 120 (Super-Sondo,”  “Super-Ron-
dean,””  “Super- Administrator™)  Senior  Sujper
heterodyne  (*lodsnatront Chassis (Noo 43 Dhata
Sheet), 720

Westinghonse  Colpmnzire’™  Models WIR-2 and
WR-%-R  (Remote Cantrold (Representative of
Re™A-Vietor Radiola Models R-20, R-82, K-R6:
Westinghonse  Madels WR-3, WR-0, WR-6-R.
WR-7. WR-F-R: Gravhar 70, 770, 0; Gen-
cral Eleetrie 11-31, 11-31, 11-71). (No. 44 Dmata
Sheet), p. 721:

=ir King™ \u wr Converter, p. 734

Masolian B Eliminators (“(I!da 609, 611, 612,
old and 6130, p. 7422

Silver-Mar-hall  Models 37, nd 39 Midget
SU]wrhmcnnl_\'me P 739

RADIO-CRAFT 61

. STATION H-O-M-E BROADCASTING!

’ MILLIONS OF LAUGHS WITH A

Surprise your guests at parties and
soctal gatherings with a new Gem
Midget Hand Mike which you can
use for broadeasting through your
own radio, All vou need to do is
press the button on the top of the
Mike and the program is cut off or
diminished and your voice is heard
clearly—there is no intericrence,
\When you have finished talking, just
release the button and the regular
program Teturns,

Any otie can attach the Midget

i Hand Mike in two minutes. No tools
| are necessary. Complete instructions
| enclosed with each Mike. Made of

white bronze, heautifuily designed
and chromium plated. Size over-all
314", Price $7.50.

You are cordielly incvited to wisit our
exchibit ot the KB M. . Trade Show
beyinning June Sth, Stevens Flotel, Chicago.
Exhibit  Rooth No. 12: Demonstration
Koom 1207 and 84, Stevens Hotel,

il
MIDGET HAND MIKE

The Gewm is alse recommended for T'ublice
Address Work sueh as—Xdvertising Trucks,
Goif  Liuks, Cofes, DPanee  Halls, Hotels,
Nehools  and  Ntores, Have  your  dealer
demonstrate the Midget Hand Mike to you.
If he cannot supply Yan, write direet to ns
as per the attached conpon and mention the

ESSENBEE RADIO DEVICES €0, [
332 Muther Street, Dept, R.C, I
Chicago, lilinois. |

Enclosed tind cheek or money order for $7.50
for Gem Midget Hamd Mike,

AP S5RE060 00880860800 8060600000080 000080000008

—_——————

dealer's name, Aldress I
PO oE8annaanadoannanan s P sa R0 a0000A008n {
S s e S e e e e e

S ensationally LOW Prices

on all Radio Tubes ~
| 60 DAY GUARANTEE

ALL PACKED IN ATTRACTIVE THREE-COLOR BOYES

[ 222 % .70 201A $.20 226 ... $ 25 280 . ... $ .30
38+ . S0 171A . 30 227 30 210
o182 S0 112A . 30 224 S0 281
183 ... S0 200 . 30 245 $ 30 250

2% off for full remittance with order — minimum order $10
200, CASH — BALANCE C. 0. D.

| RADIO TUBE SURPLUS CO. [

31 Marshall Street Newark, N.

| Right Now!!
Send for Our

NEWEST CATALOG

| Largest dssortment and Biggest Bargains in i

RADIO SETS AND PARTS
Al Merchandise at Wholesale!

S. HAMMER RADIO COMPANY i
142 Liberty Street, N. Y. City Dept. R Hltchock 4-1152




™~ NOTHING IN RADIO EVER APPROACHED THESE VALUES! )

Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac-

SONORA! 1
A ready market awaits your sale of these famous sets,

tual cost to manufacture.

RADIO CHASSIS
WITH MATCHED
ELECTRO DYNAMIC
SPEAKER

These Sonora Chassis are of
the very latest design and con-
struction—Screen Grid — 245
Push PPull Awmplification, Total-
jy shielded. Battleship Con-
struction, with oversized trans-
formers and condensers assur-
ing long, faithful performance.
Chassis measures 21 in. long,
& in. wide and 8 in, high.
NOTE: Do not confuse this
genuine Sonora built Radio
chassis with similar type mod-
¢ls offered elsewhere.

LATEST MODELS
SCREEN GRID
45's IN PUSH PULL

SONORA Model B31

8 TUBES—4 SCREEN GRIDS

2

Push Pull
Amplifiers

SONORA Model A3l

7 TUBES—3 SCREEN GRIDS

Uses: OUR 2 .50 Uses:
3—224, 1—227, PRICE 6 Net 4224, 1-22

.50

Net

OUR
PRICE

2245 & 1—280 Tubes

2—245 & 1—280 Tubes B
Super

bowe: 245 and 250

— And “A-B-C” Power Supply

SONORA CONCERT AT SONORA
Power Amplifier Tﬁ:gggrgggd?ger
with,Fom B

POWERFUL N mermous Volume

QUALITY OF REPRODUCTION IS AS NEAR PERFECT AND
LIFE-LIKE AS POSSIBLE! ITS POSSIBILITIES CAN BE
SUMMED UP IN THREE WORDS: ABSQOLUTELY DISTOR-
?IOI:TJLFSStilOLdUMEi! Tl;:i, full ben:gt of the 450 h\"nlts pro-
: ; : N duced is obtained, using this as a P NOGRAPH AMPLIFIER
est quality ng%thGgFixep'l_?nihllnée %IA(]D'(BC 't'hngﬁt-rperformmue. XagE:_';'CERADgF}fESS (A'MP1L|FI'tER SSYslTEMFRADIO TUR‘ES
5 B - . elf-contained unit. Supplies ill necessary 5
The Concert Power Amplifier supremely efficient for reproduc and C power to its own tubes. Operation requires two type

tion of phonograph records, radio programs and speeches. X250 power tubes, one Y227 A.C. tube, and two type X281
3 N o &5 ,

Operation requires: Two x 245 Power Tubes, one Y227 AC rectifier tubes
29.50

tube, and one X280 Rectifier tube.
OUR Regular
22-50 % $145.00
* ) Net

Faithful Reproduction

Here is a truly fine amptifier affording volume galore with
astonishing faithfulness and realism. Constructed of the high-

OUR
PRICE

S $85.00

Genuine TUNG-SOL ISN'T_THIS WHAT YOU'VE "SONORA ABC
HANG-UP REPLACEMENT BEEN WANTING? POWER TRANSFORMER
CONDENSER SECTIONS At Last A Real Noise and Hum
bl FOR B Eliminator For Models A-31 and B-31
ot} 2 For 5—224 or 227,
- e GENERAL REPAIR 2—945 and 1—2¥0
- AND POWER-PACK Tubes, For Maodels
WORK A-31 and B-31, 6%
Every Service Man in. wide, 6% in.
should always have on Iong, 4 in. tall.
hand several units of Also_Furnished for
each capacity and 26 Cycle Current
voltage to meet every lor $5.50.
- emergency! Xi%1 More
workin Voltage Qur . 75
D oltag o8t _ Bikim-m1 OUR PRICE 3- 2
Mfd. V. , ¥ e
/% Mfg. g% V. .40 EXEL D{)\VN 0 %Sl(:‘-ll.tl{lss liS}laRYICbE
1 5 450 V. .45 ! S: You wi n \is article to be
1 R."JS 5058 V. .50 a mone%'-sm'er, a'.}hweil jas a nrw;ley; KODEL STEP-DOWN
1 . . .60 maker, for you. e majority of You
1 m;g ?gg ¥ .70 service-calls are due to line-noises. How TRANSFORMERS
1 Mfd. 800 V. .BO much tine and malterial his been wasted HEAVY DUTY
1 Mfd. 1000 V. 90 | by your Service-Department making Prima 110-120 Volts
2 Mfd. 300 V. 60 | special apparatus 1o cut down line- 50-60 Cyctes AC current,
2 Mfd. 400 V. .70 noises? Now a shnple installation of the Output 14 Volts AC M
2 Mfd. 500 V. “3AXIM FILTERAD” and your troubles 2y TAmp  Sultable for A
2 Mfd. 600 V. .90 are over. Works on all currents—Auto- Elimin:ators Dynamic
2 Mfd. 700 V. 1.00 matic—Requires no _adjustments—Take Spenkers, Trickle ~ Char-
2 Mfd. 800 V. 1.10 advantage of this offer now! gers, Bell Ringing and
2 Mfd. 1000 V. 1.25 Heavy Duty Model Toy Transformers.
3 Mfd. 300 ¥ .85 65
e o ;3 | OUR PRICE 20 OUR PRICE 75c Net
3 Mfd. 600 V. 1.15 Net

L

All offers are F.Q.B. New York, and subject to prior sale.
Terms: A deposit of 20% is required with every order.
Balance may be paid on delivery. Or, deduct 2% if full

DO NOT WRITE FOR CATALOG!
GRENPARK CO0., Dept. WC 245 Greenwich Street, New York, N.Y.
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Prices YOU can make

a REAL profit on!

Famous Model “G” Gordon
Phono-Motor and Turntable

First time at this pricc. 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. Proven de-
pendability has made this New Gordon Eleetric
Phonograph Motor and Turntable the accepted
standard of ex-
cellence for the

industry.
First time at
this price.
Make a nice -
profit and build List $30.00
good will with R
everyone. 3EICE $9‘95

Farrand Dynamic Chassis

Famed for its simplicity
and reliability. Easily
installed in all types of
radio  or phonograph
consoles.  Tonal range
and fidelity superior to
any other reproducing
unit in general use.
Dimension:  Teixht 9
inches, width 8% inches,
depth 7  inches. For
A.C. current.

) -
OUR PRICE

$5.95

Condenser Block for
Ma jestic
“B” Eliminator

Replacement for  defective
blocks in “"B” Eliminaters
identical in electrical character-
istics and outside dimensions.
Can also be used in any make
“B"" Eliminator as well as most
power packs

OUR PRICE

$2.75

Gordon Acme 4 Pick-Up
with Volume Control

Genuine Bakelite arm with
beautiful natural wood fin.
ish will not show wear as
will plated metal. Faithe r
fully reproduces the entire

musical range.
.. $4.50

OoUr PRICE ...

a necessity to the

I'C'A' TeSt Leads_ dealer or service-
man.  Unsurpassed for testing sets and traeing shorts.
opens and other commell defects.  Kusily at-

40c¢

tached to testing meter or electrical appuratus.

Enclosed find §....

R. C. A. Radiola
Magnetic Chassis

Will stand up to 600 volts without
distortion. Contains output trans-
former sed in 100K, and 103
speakers. Outside diameter 9 in.:
depth over all 414 in. ldeal for any
radio installation. Complete with &
ft. radio cord.

OUR PRICE

. §2.95

R. C. A. Loudspeaker 103

A beautiful speaker, superb in its /
faithful reproduction, Molded 8
frame and pedestal resemble hand J
carved oak. Mechanism concealed ¥
by attractive tapestry. i
{Genuine R.C.A))

List $18.00

OUR PRICE

Atwater-Kent
Condenser & Filter Block

For Model 37 and 38 Scts
Ideal filtering system for ANY

make A. . oset using 171-A
tube. Contains proper chokes
and  high veoltage condensers.
Flexible wire colored leads
same as original.
HOOK-UI

Green wire to 280, black to
R.¥. plate, yellow to

Tube plate, white to
audio by-pass, white to C.T.
of 226 resistance,

red detector OUR
plate. Wire from PRICE
can to ground.

to

$3.60

Kolster K-6 Speaker

Maknetle type cone  speaker. o
fRemarkable  tone  Quallty;  vol-
ume o spare.  Beautifully carved.
fine Walhut  cablnet Kquinped

witn  highly sensitive ovefsize
mugnet and driving gynit,  Faith-
ful reproduction from the falnt-
est whisper to rullest volume of a

brass band.
U List $20.00
OUR
PRICE $3‘95

AIR-KING
Superheterodyne S-W. Converter

The greatest converter
ever huilt.

Brings in Kufopesn stutions

cicar as a Dbell.  Cunvert:

any set jnlo a short wave

recelver Famploy 7

tubes; ecovers from 20 to

115 meler Coil swlt. h

rovers all ware lengths

=ingle dial  control.  no

body calia. it¥, no sguesls

Has buflt filument

transformer to heat  the

= you  need

from  your recelver 13 a

positive 851. ;‘ulu.uu fram

15 to 1 volti.  Voltake 1 )

i+ not critical! no moles ouUr PRICE
tation  ©of  the receiver.

Nize x10x5 in.  Weight $l4 70
8 Ibs )

RADIO CIRCULAR €O, 225 Varick Street, New York City

-« This is 20% of items listed below. I will pay balance upon receipt of werchandise.

O Also pleass send catalog. @ Ciry
-----..-------.-....-..------.-.-.----..-.--.-‘----.--------------

New Type Elkon Dry
Disc Rectifier

Standard on “A' Elim-
inators for Majestic,
Mayolian, Welster, El-
kon, Bernard, Fada,
Knapp, Sentinel, Metro.
General

Philco (Elkon equipped)

and also on Elken 3
amp., and Briggs & OUR PRICE
Stratton chargers.

List $7.00 $3'45

Baldwin Rival Unit

This Nathaniel Baldwin unit is
one of the finest. For phono-
¢raph, automobile and portable
radio outfits., We offer this fam.
ous unit now at a sensationally

reduced price.
_65¢

R

OUR PRICE

VICTOR ABC

Power Transformer

For wuse with 6-226,
2.245, 1-227 and 1-280
tube Magneticalty

shielded preventing hum.
Can safely be overload-
ed 30v;. MHixh voltages,
400 volts #t 150 mils on
either side of center
tap. Extra large case
especially  designed to
prevent overheating.

Can Be Used For Any l'ower Amplifier
Using 245 Tubes
Size: 4% x 5 x 5! inches.

No. 1—Center tap of 9 and 14 {5 volts).

No. 2 and 4—215 Volts.

No. 5 and 7—1 in. V. High amp. (226).

No. 3 and 6—Primary (110V. input).

No. 8-—Center tap of 12 and 17 (2% V.)

No. 9 and 14--5 Voits (280).

No. 10 and 1a—High voltage for B supply.
No. 16—Center tap of above,

No. 12 and 17—24 in. volts high amp. (224).
OUR PRICE ..o S Boe D

FREE Catalog—means money to you

These are only a few samples of the values te
be found in aur catalox. 1t is full of items on
which you can make frem 5070 to 3007, profit.
And the best of them is, they are sound. well
known, trademarked articles you can depend
upon.

Send 209, with the order and articles will be
shipped C.0.1). Order any of the above ar.
ticles direct from this page. And be sure to
ask for the catalog. It means money to you!

RADIO CIRCULAR cCO.
225 Varick St, New York City

RADIO CIRCULAR CO.
8 225 Varick Street, New York City

a
-
) N -
B 'lrase send me vour catalog of radio bargains 1 can -
g make a profit on. -
@ [ understand this vhligates me in no way. u
a ]
s NG, ,.rommm e T A —T B
B fidress
[ ]

State



STOP SH

ERE’S 4 NEW plan, which saves vou money. Stop shopping

the lowest prices are right on this page. Yes, lower than in
our own catalog. Whv? Because no honse can gel out a new cata-
log every month. b by advertising in this magazine we ean bring

OPPING

vou the latest and lowest prices up to the time this ad is printed.

We wateh our competitorz und do nor allow anyene to undersell
us. We meet ANY price on NEW merchandize. Order direct from

this puge and save money. Il7¢ satisfaction on every transaction.

Dry Electrolytic Condensers

Mount (n any positlon! Guaran.
teedd never to blow ont! Remark-
ahly conipact and very Inexpensive,
permitting generowts use of titer-
ink syslems. The srealer the mfd.
capacity enpleyed. the less A.C.
hum rematns. 500 volt peak rating.
tdeal for all 1714 - 213 power
packs—use two of eaeh capaclty

measured.

for other tubes.

This three-meter analyzer
for ehecking all parts of tuhe
connectlug 10 1he ser sovkels,

testing voltaces of plate.
grid Jdone quickly and aecurately.
filament volts.

elrenlts
Setectlon

NEW READRITE Analyzer

has seleetor switeh

hy
far

arld, eathode and sereen-
Plate enrrent.
line and jower szapply volts mo
Grid swing test for tnbes nsed. Just

push ono burten for sereen-grld and other itton

Makes tesling of all iype tubes

deslred for 250 pewer parks (1,000 siuple and thorouzn. 1% -volt grid battery 1s
volt peak therehy assured). furnished.  Battery i used for grid test wml
YOUR contipuily testing aof Iransformers, chokes. et

No. Mid. Diameter L'““"‘ PRICE Capacity amd resisianee charts furni.hied sliow
1801 0 4 in .'l"' ugi Ing wse of listrunems for festing condensers
1802 A 1‘% ir{’ .7, :: ‘83 also measuring resistanecs up to 100.000 elims,
:gg,‘, 3 19 i 1% in. 120 Eight scale readings of mcters may be nsed sep-
1816 16 3 In 41 In 2.10 arately with the jaek terminals provhded. Sesle
1824 213 In 415 1In. 2.70 readingg ure 0-60-208-600 D.C. vols, U-10-110
1832 6+ h 1 412 In. 3.30 700 AC. ovalts and 4-20-120 mllliamperes, A.C. aml 1% fllmnent voltages are accurately
1858 B4 3 i 41y in. 4.73 | measural on the cne meter. Sirong case wlth leatherette coverin?. Attractive. Compact.
Size 1094x3%x8 inches. Nhipping welglit 13 Ihs.  List Price $25.00, 470

——_ — . Ne. tﬂﬂ—ﬂEADﬂlTE ANALYZER YOUIR PRICE. T pciocs @ micionne - pis bl
THORDARSON e ———

945" Power Transformer

A Miniature Power Plant — Supplies AN} no0 connects 1o any

Voltages — 80 Watts AL radle set by put-

AB‘C 9os ting Inta rule sueket in

'I“‘ ;::'l:lk’[‘:”?’;"{"; niice of the tube (whieh
(LAY 2 y

must a tyhe "7, or
mhls"lf '1')]1‘:; 'tllu(‘fs eater”’ tube) the plug
Wl AUV o the

which is on the end of
_rl(li af WG Ve f1s 2-ft. cahle: then put
15 tubes in yush- tuhe Inte tube-gocketl of
puill, this trans- adapter.  Hemove aerial
former m a ¥y frotn Dromwdeast set and
used to light the connect. to antenna post
filamients ol seven onmlapter. Special plug-

This wonderful instru-

Fiewelling- l)avton S'\'\ Addptc

Earl Power Transformers

Make money revamhing
the old hattery set. This
power fransformer weed
in Earl Model 22 rec \l\-
er sulplles A" B

and U potentials for:
wo 2 {or seteen-
Erid “21I'S), threc "26°8,
two A’s and one 80
reclitier; total current
aithut  of hlgh-voliage

windimg  at maximum
vutput (about 200 volis)

or eight 2.5-volt In eoil No. 1 vovers a ig N ma. lli::h voliage srmml.lry. ﬁlament
1Elament  tnbes; wiuvelength bamd of 17 winding for "2 n'g il 1or_‘ T1A's are center-
aml by connecting 1 meters: coll No. 2. 27-28 meters: cofl | tabued.  size, 3% X 3 x 23 Inches. 16 long
In serles 1wo of No. 3. 1i-81 weters. Plug-in eoil induets | leads and full wirag dircetions.  Shipping

the three 2.5-volt
lLiment secomda-
ries it is possible

ancd comoe with the adapter.
Mzl overall. Ship. weight 4 1bs.

MXTINY

weizlit 5 Ibs. List Price. $2.50.

No. HI10—Earl Transformer (with. l
out brackets). YOUR PRICE

13

“"n"::'; ?;““’F'l"; No. 1613 — Dayton Flewelling Short-wave ks I . T

filbd TR T 3 . | Adapter. List Price. $15.00. 93  No. 1411—Earl Transtormer, the $ a8
econdarfes: B1--5 V.. 2 amp.; S1—310 V. . P -
Cent. T.: v Mm, Cent. T YOUR PRICE (without tuhe). same but with mounting braekets. . l
Ni—215 V ]ﬂh« g, S V. Amy =

Cent. F. Just the power tnnsformer for hmld-
ing up a high-grade public address anpllifier
10 use n screen-grld A.F. amplifier to boost
the output of a mlcrophone or phonograph
pick-up; following this with 1wo stage- of
push-pull amplification consisting of two "2§’s
in the IIrs) stage and 1wo "4W's I the e L.
Tiottom of travsfermer hus bakellte panel on
which are mounted all taps. 11 outperlorms
ANY slmilar trasslormer. Many Soivice Men
Keer thid modlel transfornter on  himl  for
cmergency reulna-mrm: n humireds of makes
f rudlo sets. Far 110-120 valis, 50-60 eyvles
slze: 5 I high x 4 x 3'% fn.  Shipping
welght, 8 1bs.  Llst Price, $15.00.
No. 1450—Thordarson Power Trans-
former. YOUR PRICGE ..

I new udalitlon

of fpeakers. Never hefo

small  size
thlelity of v
dldllllral"l te|
witl

ponsge. 9 i

ot use across D,

liter ¢hoke
Ished  whiho

upling  tran<fon
Ibs.  List Price, $§2.00.

$3‘85 No.

Speaker.

YOUR PRICE.........-

Baldwin D.C. l)vnnmlc Qpeal\cr
lh.- tamus  aldwin line

lins speaki of such
offered  such

1 ml:-e1 éﬁ

line or with fleld coll

nz weight, 10| f4p,

1513—Baldwin D.C. Dynamic $4_73 Ne.

to
phonagraph plek-
unit eomiplete w
tene arm.  Made

e

n nmous

organization

Cusliion stop prevenis  farrim

Tecold,
Hamdsowe hronze finish

i pick-up head.
Ut | jleal plek-np for hame.
Praml nvew erchandise
| welght. hs.  List Price. $19.75.
2304—Columbia Phonegraph
Pick-Up. YOUR PRICE.........

$4

(oluml):a l’honograph Pick- Up
An oxeeptlonaliy tine

up
ith
for

Kaolster hy the fa-
COLTME
Flek-
nn swinus haek over
armn while changing

1A

of
An

thealre or suditor-
Shipping

28

l'elevision Receiving Lamps
These Teierision Receiring Tuhes
have been deslzued to avohl izl
space charges. and at the same
time confine the light 10 the most
nsefnl  portion  of the  cathsl

Reiliant 1ight spate usualiy founed
- the eathode aml cauzed hy
filgh frequency current vibrati

have heen entlrely ellminans! by
a specinl process which infimizex
“sputtertne’ nunder _the  influcnce
of the discharze. Rizid support
of the elements Iz obtained by the use of
sty glass rods. 115 x 3% with
cothude 1 in. square.  Shinping weight, 1g 1h

No. 775—Television Lamp. List $1.98

TREATISE
Price, $4.00. VOUS PF“CE. S i /’/ '.\\\

AND
RAaDIO BARGAIN
CATALOG

oo Rapio Stmvicisan-Raniotmcans -Ruoio DraLins

RADIO
TRADING CO.

25 WEST BROADWAY
NEW YORK CITY

FREE! New S

RADIO
SERVICE

bl Jj)

Short Wave Converter

The thelll of tunlne in
ahart wases is yonrs,
hecanse ¥0u Can Can-
et this shert-wave
anverter to your
roideast receiver. no
mtivr what 1¥be re-
Plve Tunes

ummer Edition

The niew Swmmer Fdditlen of ur xreatly en-
Jarzed RADIO SERVICE THREATISE has
just come off the press.  If you liked the Win-
ter lssne, you will like thiz une a hundred-
talel. llc nt.||m some 75 new hoak-ups, elr-
it ul senve 350 Hustrations,
PUSITIVELY THEGREATEST BOOK EVY
PUT OUT BY ANYONE. .umong ithe new
matters latea are
VACUUM TUBE TREATISE, with many il
ustvalions jeie Vacunm Tuhe Average
Charaecterlstie Chart: How to Take Care of
Your Tubes: How to Comeet Phonograph
Pick-ups: tmproving (e Tome Quallis of 0l
Bei8: twmectln: Mdditicnal Loud Speakers;
all fully illustrated with diagrams.
Other artieles: Madernizing 011 Hadio Sets;
Tlow to Couvert Batiery to Power Sets; Se-
lection of Tuhes: Pusii-1all-Amplitlers: ite-
plieing Amdjo Transturmers: PPl Attach-
ments; How to Cuoase 1Power "lrnn formers:
Yoltage Divlders: Wattagse of 1"ower Trans-
formers : Neleeting and Installi Replare-
ment PParts In Radio Seta: Filter Conden-
ser Repairing  ElimTnators.
WRITE TODAY. Enclose 2 cenls for post-
age. Treatise sent by return mail.

me-

1o
- “-u.,...._c“i'?; 6 MONTHS GUARANT
nppllad it Converter has bflt-in

ament transfoniner to heat three 227°s. Al
you need ahtain from your reeelver is a

mercr-testerl hefore sl
positive R colinge, anything from 45 to

conf e HIGIT Qlral.

180 volts. Volisge nct crltical. No males- | pricea es—our low prives are possible becanse we do a
tation of the receiver. No tricky regenera- VOLUME business!
tion cantral. only a t.{\ le. smanih-operating NEw
lial 10 manipilate. No #q 18. no Erunt- . -
no bady eapaclty. Al parts far 3-tube Choice ,c",’\““"’f c'.'?,'f"' | Choiee | e ¢t cholee
r--t wave: eolretter linling eabiner. with 550 RN T 380 21 1
fi anplete  {ustructions PR 1i1 250 1
.m\l 1|lrmrmi r.lln 1am.  Shipping weight 3 1 "Jl-t ' 1
List Price $20.00. $9_45 1l
No. 1617—YOQOUR PRICE. ! a'll 63¢ ea. £9¢c ea. 79¢ ea, 1.58 ea. | 5.08 ea. | 1.90 ea.

S0 an a6 MONTHS FREFE REPLACEMENT GUARANTEE
BASI®. PROVIDING TURE L1GIITS! All tithes are carefully
ment.

EED NEONTRON TUBES

and carefully packel. Do not
ITY tubes with uns other” “*low

Utah Dynamic A.C. Power
Speaker—Model 33A

110-vall, 6Gd-c¥ele
A Hghit socket
aupply for fteld
exvitation w it h
Westinghiouse «ry
rectifijer,

9 in. Ligh, 9%
in. wide. 7% In
deep  Speaker
coines paeked in

waaden ¢rate.
Welshl 19 ths. It
15 one of the
most powerful as
well as hest re-
broducers in tne markel. 9-lnen cone.

List Price £50.00. 45
No. 1506—YOUR SPECIAL PRICE

NEwW! XNEw!!
Superheterodyne S-W Converter

At last a short-wave
ecanverter that rcon-
verts  any  broadeast
sey inte a superhete
rodyne shorti-wave re-
celver. Fmploys three
827 mbes ami covers
from 20 to 113 me
ters, No phig:-n eafls?
Coil switech s uged to
cover all wavelengihe,
Single «ial control,
no bwuly capaclty, no
squeals. Thig conVer-
ter bhas buili-in tila-
et trapsforner o
¥ heat the tiiree 227°s.
\II yvon need to obtain from your recelver is
R jwshilve I} voltage anywhere fiamn 45 to
180 valts. Yoltage Is not erlileal: no moles
tatlon of the yeeeiver. No § m-le a ('hII(I
can olerate size T x 10 x & |

Shipping weight, 8 Ihs.  List Price $§25. 00

No. 1614—Super Caonverter (less
tubes). YOUR PRICE $1593

High- Vollage Condcnser Um(s

We guarantee thes® con-
densers uncondilionatly. They A A
are ldeal for feneral re-
placement purposes and can

be installed In any new
power-pack, A1l colidenzers are furnished with
§.ineh lengths of tinned ~‘push-back' wire.

600 VOLTS , 800 VOLTS
Cat. Mfd. Your Cat. Mfil.  Your
No. Capac. Price | No. Capac. Price
1702 Ya $0.25 1706 | $0.40
1703 1 .30 1707 2 .70
1704 2 .40 1708 4 1.05
1705 4 60 |

Pacent “2507
Power Auditorium Amplifier

Ono of the
Most Pow-
erful Super
Power Am-
plifiers ever
made.

CONTAINS 2 STAGES SUPER POWER
A F. AMPLIFICATION

This famous amplitler 1z pravided with input
amd onthut transformers fur working frum a
phonograph pick-up inte a 2000-0hm  trang-

fxsleny lime oF into the euiny .inl, transfe
furnfshed  with most  dynande Tey
The tubes required are one "26. one 30 an
yne ¥l rectitier.  Where maximum outbut i
not redulred a 10 may be substhiuted for
the '30 in the outputl.  Mutematic adinstnent
takes care uf che dlscrepuwy Tullages.
The undistorted power output iz U watts—
enough for four small dynamic reproducers.
Til= degree of power outpnt prosider satds

factory coverage for aunditFinmi havlng a

vhume of 23,000 cubic feet. The in|-uL volt-

i reecstary to provide muximing autput
023 volts.

Ideal for theatres seating approximately 3.000
peaple, dance halls, schools. lectnicy, hespi-
tais, auditerlums, outdoor gatherings, etc..
ete. The gigantic power is at all times
within control—for that matter. it can be
used in any home, as the voiume can b¢
regulated down to a whisper

A PHONOGRAPH AMPLIFIER—PUBLiC
ADDRESS AMPLIFIER SYSTEM. ETC.
Use of tin tulie in the inhut r. e m:llm
the long ¥
=hippia ) " .Jrull 2]
g X % List Price, $90.00.

No. 1925—Pacent Model 250 Power
Amplifier {lcss tubes). Your Price $ l 420

WE ARE A WiHOLESALE 1IOUSE AND CAN-
NOT ACCEPT ORDERS FOR LFSS THAN $3.00.

1f C. Q. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.

H tull cash accompanies order. deduet 2°), discount,
Send money order—certified chech—1. S, stamps.

New Y

Radio Trading Co.
23 Waest Broadway

ork, N. Y.

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radio Bargains.

Should vou wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same,
Any excess will he refunded.

-
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Announcement!

OFFICIAL

RADIO SERVICE MEN'S
ASSOCIATION — —

VER since the appearance of the com-

mercial radic broadcast receiver as a

household necessity, the Radio Service

Man has been an essential factor in the
radio trade; and, as the complexity of electrical
and mechanical design in receivers increases, an
ever-higher standard of qualifications in the
Service Man becomes necessary.

The necessity, also, of a strong association of
the technically-qualified radio Service Men of the
country is forcing itself upon all who are familiar
with radio trade problems; and their repeated
urgings that such an association must be formed
has led us to undertake the work of .its
organization.

This is the fundamental purpose of the
OFFICIAL RADIO SERVICE MEN’S ASSOCIA-
TION, which i8 not a money-making institution,
or organized for private profit; to unite, as a
group with strong common interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with. the
demands of their profession; and, above all, to
Eive them a recognized standing in that pro-
ession, and acknowledged as such by radio manu-
facturers, distributors and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can
pass the examination necessary to demonstrate
his qualifications will be elected as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity.

The terms of the examination have been drawn
up in co-operation with a group of the best-known
radio manufacturers, as well as the foremost
radie educational institutions.

The following firms are co-operating with us:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO

STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y,

CROSLEY RADIO CORP., CINCINNATI, OHIO

COLIN B. KENNEDY CORP., SOUTH BEND,
IND.

The schools who have consented to act as an
examination board are:

International Correspondence Schools, Scranton,
Penna.; Mr. D, E. Carpenter, Dean.

RCA Institutes, Inc.,, New York, N. Y.; Mr. R.
L. Duncan, President.

East Bay Radio Institute, Oakland, Calif.: Mr.
T. T. Tonnehilt, Director.

Radlo Training Association of America, Chicago,
Ill.; Mr. A. G. Mohaupt, President.

School of Engineering of Milwaukee, Milwaukee,
Wisc.; Mr. W. Werwath, President.

Rider-Goll Radio School, New York, N. Y.; Mr.
John F, Rider, Director.

Radio College of Canada, Toronte, Canada; Mr.
J. C. Wilson, President.

Radio Division, Coyne Electrical School, Chicago,
.; Mr, H. C, Lewis, President

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing. If the school
examining the papers passes the prospective mem-
ber as satisfactory, we shall issue to him an
identification card with his photograph.

If the candidate does not pass this examination
the first time, he may apply for another examina-
tion three or six months later,

There is absolutely no cost attached to any
service rendered by the Association to its mem-
pers, no dues, no contributions.

If you wish to become a member, just fill out
the coupon below and mail it to us. We will
send you all the papers necessary to become a
member.

O.R.S. M A,

¢/0 RADIO CRAFT,
98 Park Place,

New York, N. Y,

I wish to hecome 3 member of your Association.
Please nmail me the examination papers and appli
cation blanks.

Name
Addre.s . R A S B e

Towng vuiazp % State

e
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Pilot Achieves Radio’s Greatest Sensation!

78 54%[?&@}?2\0< Cadso

/7 QINGLE
| V.4 ‘,".i:"f, A

UNIVERSAL:E RECEIVER

“Partly

_ussembled -.avr‘\vpl::l"
“niversal™ ive

y Faetory

ussembled and
laboratory
tested, in wal-
nut eabinet.
Less tubes and
speaker.

9950

for the map:
who likes t0
“roll his own™.
With walnut
cabinet, less
tubes and
speaker,

85090

Pilot's wonderful wave band ehanging switeh. . .. Highly sensitive andrselective cireuit . . .
incorporated in the new Universal Super-Wasp, Screenr Grid TRF amplifier plus Screep Grid
revolutionizes the short wuve art. No longer  Detector . . . 227 First Audio Stage . . . Two
need numerous coils he chanzed to cover the  2153% in push-pull ontput stage . . . ."\l:lions
various wave bands. Ne longer need dial set-  can be logeed permanently on diui . . . Regen-

tings change each time the same distant stations eration control does not alter tuning . . . Pro-
are tuned i, You can log permanentiy all the  vision for Phonograph Pickup . . . Earphone

stations vou can get throughout the world, you Jurk on Front Panel . . . Hluminated Dials
can tune from the short waves to the high ship - - - Handsome Walnut Cabinet . . Mot ad-
waves without remaoving your hand from the vanced construction vet uged fer short wave
single control knob. work . . . lo kit form for easy home assembly;

no drilling or cutting. all parts fully prepared.

Universal Features Revolutionizing
the Short Wave Art

Complete coverage all wave hands from 15 to ~ NOTICE TO “HAMS”: Pilot will continue building
050 meters awithout coil changing. Complete the original Super-Wasp in kit form for licensed

\.C. ievatell chiasais - ] p . nmnleu_rs and others who want to spread the tuning
c o} ted chassis in cabinet (A!SO avail en their pet wave bands and add their own sudio

able in battery model) . . . All Metal Chaszis  features. A.C. and hattery models.

PILOT RADIO & TUBE CORP., Lavwrence, l‘\lass.

Chicago: 234 S. Wells St, New York: 525 Broadway San Francisco: 1278 Mission Street

OFFICES I N PRINCIDP L L COUNTRIFES O F THE "wWORILD




