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SPEED

Radio Tubes—Foto-Lectric Tubes—Television Tubes

Economic conditions have given marked impetus to the development of several special-
purpose tubes of increased efficiency. Three new SPEED types have been announced
—several others are nearing completion in the SPEED laboratories.

TO THE RADIO TRADE: SPEED Radio Tubes will be displayed in Booth 40, Exhibition Hall,
and in Demonstration Rooms 718, 719, 720, Stevens Hotel, Chicago; RMA Trade Show, May 23-26, Incl.

NEW TYPES
SPEED Type 256

is an AC General Purpose tube
with 5-prong base, similar to
SPEED type 227, with im-
proved characteristics. This
new fast-heater tube is in a
small bulb measuring only
414" overall. This efficient
tube, with the others in its
series illustrated below, will be
widely popular in new 1932
receivers.

4

| SPEED
Types 257, 258

are designed to replace types
224 and 235 respectively in
new equipment. SPEED type
257 is an AC Radio-Frequency
Pentode with a 6-prong base;
SPEED type 258 is an AC
Variable-Mu Radio-Frequency
Pentode with a 6.prong base.
These fast heater tubes measure
only 474" overall.

ment of the SPEED laboratories. Type 295
AC; type 291 DC; type 293 for automobile

use.

CABLE RADIO TUBE CORPORATION,
Brooklyn, N. Y.

Send me current bulletins on items checked:
[] SPEED Radio Tuhes [0 SPEED Foto-Lectric Tubes
[0 SPEED Television Tubes

Name

Address , S

City and State =

REGULAR TYPES

Receiving Tubes

General General Automobile Sparton Set
AC Series DC Series Series Series
224 201A 236 S82B
235 199 237 S83
551 WD11 238 S84
226 WD12 239 sS85
227 120
245 140 Low Wattage Rectifier
247 112A Series Series
171AC 171A
256 200A 230 280
257 222 231 281
258 232 282
Triple-Twin 233
Special Amplifier Series 234
Series 291
210 293 Other new important types
250 295 will shortly be announced.

Foto-Lectric Tubes

Five types with several different basing arrangements. For use with
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric
and many other types of equipment.

Standard gas-filled types, red sensitive, caesium on caesium-oxide,
silver-oxide base. Guaranteed against defects.

Television Tubes

One inch plate, Wall Electrode type for operation in plate circuit
of type 171A tube and with plate current limitations in circuit of
types 245 or 247.

Crater type, in standard diameters of .015", .020", .030", .040".
Other sizes available on special otder.

Send Coupon for Current Bulletins

CABLE RADIO TUBE core.

230-240 NO.NINTH ST. BROOKLYN, N.Y.
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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.

Qhis excellent
 set analyzer

and trouble
T A sl el et shooter included

all-electric sets. By becoming a ceriificd R. T. A. Service
Man, vou can make big money, iull time or spare time, and

-~ . . . »
fit yourself for the big-pay opportunities that Radio offers. Wllﬁ our 6'0”".”8
We will quickly give you the training you need to qualifv as a !
Radio Service Man . . . certify you ... furnish vou with a mar-
velous Radio Set Analvzer. This wouder instrument. together with

® [ ]
our training, will enable you to compete successfully with experts ’ traln ln /

who have been in the radio husiness for vears. With its help you
can quickly diagnose any ailing Radio set. The training 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

of the many easy ways by which we help you make money out of This amazing Radio Set Analvzer plus the
Radio. Wiring rooms for Kadio, installing and servicing sets ior '“s'r‘}c""“s elzedl Non byfihe ""“’_c_"l‘,““““:,‘l'lll
dealers, huilding and installing automobile Radio sets, constructing B Lo man B °“i'fr"ll"‘l"_“;:‘e:'(,‘» oy
and installing short wave receivers . . . those arc a iew oi the other T chrorBIE Fenatice Sedlaiodce Sest Samdenson
ways i which our members are cashing in on Radio capacities, detect defective tubes. Knowing
As a member of the Radio Training Association, you receive personal how to ma pai casy: knowing what
mstruction from skilled Radio Engincers. Upon completion oi the the trouble is requires expert knowledge and

training. they will advise you personally on any problems which arise Fiilio] potppipialuzecoy WadtluftiyRacly Seo

2 o o - Aunalyzer. yon will he able to give expert serv-
in your work. The Association will help vou make money in vour 10y fort IR 1 s Posgescn’ [lis
spare ume, ncrease your pay, or start von business. The easiest, sct analyzer and knowing how to use it will
quickest, best-paying way for you to get into Radio is by joining bt one the benefits that will be yours

o, the Radio Tramnmg Association. s a member of the R. T

&

Write for No-Cost Membership Plan

We have worked out a plan whereby a membership enrollment need

i - | : . 1
not cost vou a cent. Our thorough training and the valuable Radio | Fill Out and Mail Today' |
sct analvzer can he vours. Write at once and find out how easily | RADIO TRAINING ASSOCIATION OF AMERICA I
both of these can he earned. ) | b c . |
Now is the time to prepare to he a Radio Service Man. Greater | ept. RCA-7, 4513 Ravenswood Ave. Chicago, Il
opportunities are opening wpy right along.  For the sake of extra | Gentlemen:  Send me details of vour No-Cost I
money m vour spare time. bigeer pay, a business oi your own. a Membership Enrollment Plan and informaiion on I
position with a future. get in touch with the Radio Training Associa | fow to learn to make real money in radio quick. |
tion of America now. | |
Send for this No-Cost Membership plan and Free Radio Handboolk | \ |
that will open your eves as 1o what Radio has in store for the amhi- | @M€ oo F
tious man. Don't wait. Do it now. | Add |

ENUANGSS s biomun s a'dd m ale ol cum bk decns e oo 3 gL,
RADIO TRAINING ASSOCIATION OF AMERICA I l
Dept. RCA.7 4513 Ravenswood Ave. Chicago, Il I Citx Fy— State. , — :
——— E—— — T T T e e e e e e e — i ——

RADIO-CRAFT for JULY, 1932



Radio (raft

SeRVICE MaN - DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief

LOUIS MARTIN R. D. WASHBURNE
Associate Editor Technical Editor

CONTENTS OF THE
JULY, 1932, ISSUE

VOLUME IV Number 1

EDITORIAL:

The Radio Tube Business..........By Hugo Gernsback

NEw DEVELOPMENTS IN RADIO:

The Latest Radio Equipment .
A Rochelle-Salt “‘Crystal” Reproducer By C. B. Scott
Two New Tubes . By Louis Martin
A Thermocouple “A" Unit........ By Dr. Otto Herman

SERVICE MEN'S DEPARTMENT:

A Universal-Range Ohmmeter
By Bertram M. Freed and N. Arnold Gould
Servicing Aviation Sets By Myron Eddy
RADIO-CRAFT'S Tube Chart
How to Use a Service Oscillator By F. L. Sprayberry
Short-Cuts in Radio Service
A Meterless Tube-Checker Adapter
By Vinton K. Ulrich
Operating Notes ..By Bertram M. Freed
The Service Man’s Forum

A Simple Service Oscillator By C. H. W. Nason

RADIO SERVICE DATA SHEETS:
No. 69: Clarion *‘Replacement” Chassis, Model 160
A.V.C. Superheterodyne

No. 70: Sparton Model 40 Automotive
A.V.C. Superheterodyne e

TECHNICAL RADIO TOPICS:

How to Build the “Megadyne” 1-Tube Pentode Loud-
speaker Set . woieoo... By Hugo Gernsback
Pentode, Class B or Triode Audio Systems—which?
By McMurdo Silver
A Practical “3-Tube’” Superheterodyne
By H. G. Boyle
Constructing the Variable-Mu Six
By Arthur B. Cooney
The Radio Craftsman's Page
RADIO-CRAFT Kinks
Summer Short-Wave Reception
Information Bureau
The Pentode—A Triode By C. H. W. Nason
The Installation of Antenna Lead-ins
By Herndon Green
How to Solder Aluminum By Harry L., White
Measuring Resistance by the “Deflection” Method

14
15
16
23

22
24
26
23
30

32
a2
34
35

36

37

12
17
18

20
38
39

41
42

45
46
47

IN OUR NEXT FEW ISSUES:

4] EQUALS E OVER R.” A modern treatment of a funda-
mental subject which directly concerns every phase of
radio design, construction and repair. A “why” and
“how™ article.

CONSTRUCTING AN A.C..-D.C. PORTABLE RECEIVER.
Complete details for building a compact, light-weight
radio set suitable for use on either direct- or alternating-
current power lines, The tone quality is remarkably
good.

AN OHM- AND OUTPUT-METER. Construction details
for a new instrument design for the radio Service Man.
Compactness and extreme utility are features of particu-
lar appeal to the service technician.

BUILDING AN INTERMEDIATE FREQUENCY OSCIL-
LATOR. Two points of paramount importance to the
Service Man building his own service oscillator—con-
struction and calibration—are described by the author.
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Don’'t spend your life slaving away in some dull, hopeless job! Don’'t be r.
satisfied to work for a mere $20 or $30 a week. Let me show you how to'

get your start in Radio — the fastest-growing, biggest money- making game on earth.|

Jobs Leading to Salaries of $50 a Weekand Up /'

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman E
and in Service and Installation Work—as Qperator or Manager of a Broad- II.-r' F
casting Station— as Wireless Operator on a Ship or Airplane, or in Talking !
Picture or Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio? .

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

F

I

We don’t teach by book study. We train you on a great outlay of Radio, Television and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip-
ment, Code Practice equipment, etc. Youdon't need advanced education or previous expe=
-RIGHT HERE IN THE COYNE SHOPS — the actual practice and

rience. We give you

experience you'll need for your start in this great field. And because we cut out all useless
theory and ounly give that which is necessary you get a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be ademand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opvortunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

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

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

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

ALL PRACTICAL WORK
At COYNE in Chicago

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

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

MANY EARN WHILE LEARNING

You get Free Employment Service forLife. And don'tletlack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested— proven beyond all doubt. You can find out
everythingabsolutely free. Justmailcoupon for my bigfree book!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. B2-8H Chicago, IIl.
Mail Coupon Today for All the Facts

o e s am 1 1 1 1] —ry rr 11 1 ° ¢ [ J & ]|
! H.C.LEWIS, President

1 Radio Division, Coyne Electrical School

: 500 S. Paulina St., Dept. B2.8H Chicago, I11.

g Dear Mr. Lewis:—Send meﬂyou: Big Free Radio Book, and
1 2;" d:tails of }rfour Special Offer, including your “*Pay After
1 raduate” offer.

]

: Name . . e
[ |

= Address . ... .. i, .

[ | .

1 City. oo e State............
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Clip and mail fo us the coupon below.

Ve will send you either one

or both books through the Express Comp(my for veur inspection.
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$4.50 Complete with QUpplemente

Voliome I, 1931 Edition

Bricfly outlined below are the “high spots™ that are to be
tound in the 1931 Manual—the first complete radio service
manual ever to be published. Over twenty-seven thousand
copies of this edition were sold to members of the radio in-
dustry. its importance to those en-
gaged in radio and how valuable it is to them.

This assures you of

Partial Contents

Wiring diagrams of radio sets manufactured since 1927, and
many carlicr ones of which there is any record elsewhere,

650 pages of helpiul radio-servicing material.
g

Complete course ol instruction for Radio Serviee Men, deal-
¢rs, manufacturers, jobbers, set builders and amateurs.

(Here are but a few of the subjects covered in the special
course ol instruction),

Amplifiers Power-Supply Systems
Anternae Radio Phanograph
Automuotive Radio Equipment
Condensers Resistors

Detectors Short-\Wave Sets
Iliminators Speakers

Meters Tubes

e |

You have the privilege of keeping or returning them.

OME OF THE DIAGRAMS PUBLISHED IM

OF THE OFFICIAL RADIO
I5 REPEATED IN VOLUME MLUMBER L

If you want a complete set of
all Radio Diagrams, you must
have both volumes in your file

Both volumes of the OFFICIAL RADIO SERVICE MANUAL will
give you the most complete set of circuit diagrams ever published
for the Radio Industry. Every Radio Service Man and Dealer should
have them available for immediate use in his business.
set-builders and amateurs will find them instructive and helpful.

Mail Coupon TODAY!

YOLUME

SERVICE MAMUAL

| oo = |
TR eI

e

I T

S (R— PR — — —

Professional

Volkume I,

1932 Edition

Get Supplements FREE with the
NEW 1932 MANUAL

There is so mmch new material in this Mannal, that a Serviee Man
or dealer woulil he lust without it when ealled to service a <et. In-
formation about new maodels which have heen on the market only a
few werks are contained in this book. The 1932 Manual makes the
service kit complete.

The 1932 Manual containe a 17ull Radio Service Guide and a Complete
Directory of all 1931-1932 Radie Diagrams. also models of older de
sign. Everyone in the Radio business should have a copy. Send for
yours today!

Partial Contents of Volume II
A step-hy-step analysis in servicing a receiver which embndies in it~
design every pmﬂhlc comhination of modern radio practice; it is fully
illustrated and thoroughly explained. It is the greatest contribution
to the radio service field,
Chart showing the aperation of all tvpes of vacunm tuhes. whether
new. old or obsolete.  An exclusive résume of the nses of the Pentode
and Varinble-Mua Tubes and their characteristics.
Cumplete discussion of the superhetermlyne and its inherent peenliari-
tics.  \so a special chapter on tools used on superhetermlyne cirenits,
Schematic diagrams and ctrenits complete with color codings.
Tmportant chapters on commercial aircraft radio equipment;
un commercial short-wave receivers and converters,
Servicing and installation of public address systems and talking ma-
chine equipment,
Standardized color-codings for resistors.
Operation of oll and new testing equipment ;
meters, n:clll ators awl aligning tools,
A full section on Midget radins—their de~ign. cirenits, and types. [Tow
to service them most economically.
Hundreds of schematic diagrams of oller radio receivers which have
never heen published.
Blank pages for recording notes, diagrams and sketches; these pages
are transferable to any part of the hook.
Coupon page for free questions and answers,

new data

tube voltmeters, ontpuat

650 PAGES

(Complete with Supplements)

Pleas
1 ha
I nay

‘l'kl i lelow,

I GERNSBACK PUBL!CATIONS ine.
I 96.98 Pnrk Ptace, New York, N. Y.

me for FREE inspectlan the hooks |

1 understanid that
amine them carefully,

eido to Keep them,

$5.00 Complete with Supplements

1 OVER 1,000 PAGES

1
and should 1 de- § (Including Supplements)

T will pay the Tull eost,

| Plus the few cepts for cattxlng (arges.  This I

! fTer is pood only i rl.. i
Over 1,500 Diagrams, Charts | 7T L o :;‘_ . Over 2,000 Diagrams, Charts
nents, o
and Illustrations ) ilyﬁ;;’;'ﬁu“{;‘ e L ) and Illustrations
500
) BOTH BOOKS FOR §9.M) I

Flexible, I.ooseleaf Binder,
9x 12 inches

Flexible, Looseleaf Binder,

9x 12 inches
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Proved by independent labora-
tory tests and by practical use
to be the greatest radioachieve-
ment of all time!

Such a receiver as the de luxe Scott All-Wave is still generally considered
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils
that tunes the whole range with absolute precision, on ONE dial—without
the help of trimmers. But that’s not all. The de luxe Scorr ALL-Wave
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attainment. And with it all, a tonal out-
put that is guaranteed to be as perfect as the tonal input at the station!

Here IS Sensitivity « « «

*12/1000ths of a microvelt per meter at 1400 K. C. and 6/10ths of a
microvolt at 600 K. C. This is an average of several thousand times more
sensitivity than engineers have ever considered practical. And this sensi-
tivity would not be practical even in the de luxe Scott All-Wave were it
not for the unique means by which this receiver lowers the natural noise
level of reception. But it IS practical in the de luxe Scort ALL-Wave,
and the 12/1000ths to 6/10ths micravolt per meter sensitivity brings in
stations, at most any distance, with local volume. Stations that no other
receiver could ever hope to get, come in on the de luxe Scott All-Wave,
with enough velume to be heard a block away!

Entirely New Selectivity

No receiver in existence today can demonstrate such ideal selectivity as the
de luxe Scort ALL-Wave. *At 1000 K, C. it gives 4.5 K. C. separation
provided the field strength of one station does not exceed the other by
more than 10 times. It gives 9 K. C. separation when the field strength
of one station exceeds the other 100 times. At 200 times field strength it
separates by 10 K. C, At 5000 times field strength, the separation is 20
K. C., and mind you—only OnE dial, and without trimmers

f any kind!
CEVENE Absolute Reproduction!

The over-all response of the de luxe Scort ALL-WAVE, as de- i
termined by the sound pressure curve of the entire receiver §
i
y 1

E. H. SCOTT RADIO LABORATORIES, INC. | Ve

4450 Ravenswood Ave., Dept. C-72, Chicago = treet.

1 Town___

L

Tue E. H. Scorr Rapio LaBoraToriEs, INC.
4450 Ravenswood Ave., Dept. C.72 Chicago, 11l

Send me full particulars of the de luxe Scorr ALL-Wave.

THE deluxe scoTT

ALL - WAVE

including the speaker, proves the Scott All-Wave capable of absolute re-
production. This curve is flat within plus or minus 2 deci bells from 30
to 3000 cycles. This means that the human ear cannot detect any differ-
ence or loss in frequencies between a selection as it is being played before
the microphone and as it comes from the de luxe Scorr ALL-WavE,

Regular 'Round the World Reception
Now Even MORE Eunjoyable

The standard Scott All-Wave of 1931 gave dependable, daily, ’round the
world reception. This new de fuxe Scort ALL-Wave brings in the entire
world with perfect ease and convenience—one dial—no trimmers—no plug-
in coils. From France to Japan—from England to Australia, and from
Alaska to the Argentine—they’re all on the single dial of the de luxe
Scort ALL-WaAvE—waiting to thrill you as you've never been thrilled
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon,
Buenos Aires, Bogota, and dozens of others are within easy, daily range of
the de luxe Scotr All-Wave 15-550 meter superheterodyne.

Send the COUPON for Curves and Proof

The story of Scott precision engineering as applied to the development
and final attainment of complete perfection in the de luxe Scott All-Wave
reveals the most outstanding radio facts of the day. The coupon will bring
it to you Free—also unquestionable Proor that the de [uxe Scort ALL-
Wave Is the ONE receiver that can guarantee easy, enjoyable, dependable,
daily, ’round the world reception, Clip the coupon. Send it now.

*Measurements made by Radio Call Book Laboratory

State_

for JULY, 1932



96 PAGES

OF NEW DATA HAVE
BEEN ADDED TO THE

OFFICIAL REFRIGERATION

NOW o .

OVER 1,200 DIAGRAMS
450 Pages

Flexible Looseleaf Binder
Complete Service Data

OF FICIAL
GERAT

E MasNal

SERVICE MANUAL

To bring this useful service manual right up-to-date, Mr. L. K. Wright, the Editor of the
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely
new material on clectric refrigerators. This new section, which totals 96 pages, has contained
therein dozens of new models of recent manufacture which have heen placed on the market
during the past few months and in addition, infermation regarding improvements on older
models.  As usual every refrigerator has been accurately described from the viewpoint
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can

casily he made
NO EXTRA COST FOR THIS MATERIAI

The addition of these new pages will not increase the cost of the book to thase who order
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION
SERVICE MANUAL wilt have over 1,208 diagrams and over 430 pages. Its flexible, loose-
leaf binder accomnmodates the extra pages very casily. When the material has been placed in
the manual. you will have a complete 1931-1932 OFFICIAL REFRIGERATION
SERVICE MANUAL.

Radio Service Men—Turn Idle Summer Hours into Profit by
Servicing Electric Refrigerators with the aid of this
New and Complete Service Manual.

HE idea of clectricians, radio service men and other mechanically inclined men, servicing
reirigeration units is seli-evident and the thought has vccurred to perhaps untold

thousands ever since electric rclrlgcratmn

average man knows little or nothing about rcirlgLratlon

started.  Yet nothing was done, because the

Lumparc(l with servicing a radio

set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple,

once you get the hang of it

The Orricial. REFRIGERATION  SERVICE
Maxvar has been edited by L. K. Wright,
who is an expert and a leading refrigeration
authority. He is a member of the American
Society of Mechanical Engineers, American
Society of  Refrigeration  Engineers, The
National Asseciation of Practical Engineers,
cte.

In this Refrigeration Manual every page
is profuscly illustrated: every reirigerator
part is carefully explained: cdiagrams are
furnlshcd oi every known machine; special
care is given to the servicing end. The tools
needed are illustrated and explained: there
are trouble shooting charts, and other ser-
vice data.

Remember there is big tmoney in the re-
frigeration  servicing  business.  There  are
thousands  of firms selling  refrigerators
every day and they need to be cared for
often,  Eventually there will he more re-

THE FIRST COMPLETE
REFRIGERATION SER-
VICE MANUAL
PUBLISHED.

Clip and Mail Coupon
TODAY'!

RADIO-CRAFT for

frigerators than radios. Why not increase
your earuings with a iull or spare time
husiness by servicing refrigerators.

Here are some of the important chapters:

Totroduction to  the Refrigeration Scrvicing
Business

Tlistory of Refrigeeation

Fundamentals of Refrigeration

Description of ML Known Types of Refrigera-
tion,

Service Tools and Shop Equipment

Motors

Tronble Shooting

Unit Parts, Valves and Autamatic Equipment

Makes amnd Specifications  of  Units

Manufacturers of Cabinets

Refrigerants and Automatic Fquipment

and Many other [mportant Chaplers,

Several thousands of copies of the OFriciar
RerriceEraTioON SERVICE MaNUan have been
sold: andd there still remains the greatest
opportunity for thousands more to learn how
to make more money in a short time through
openings in this new field.

| GERNSBACK PUBLICATIONS., Ine. RC-732 l

| |96-98 Park Place, New York. N. Y. |
I coclose herewitly s n-mlllnm-c- for §5.00

l {check,  ~tamps  or  Muoney nlvr arcepted)  for I

I whleh you re to send n Fage prepald. one I

ropy of the OFFICIAL RER IH(.I-I&\I'[I)\ SER-

| | VICE MANUAL. fogether with ihe extra 96| |

pages of new malrrla! at no extra eost.

JuLy, 1932



A NEW FREE SERVICE

Booklets that will be mailed free to you if you send in coupon below

46. SOUND PROJECTION CONTROLS

This leaflet shows the correct connec-
tions for all Centralab sound projection
controls, wlhich are ruggedly built units
designed to withstand the hard usage
which their particular application de-
mands. It is a useful little piece of liter-
ature for the sound projectionist and also
for advanced experimenters and Service
Men who encounter P.A. and motion-pic-
ture amplifiers in their work. Central
Radio Laboratories,

47. SHALLCROSS RESISTANCE
BULLETINS

Bulletins No, 74, 151, and 100 contain
much useful and practical information for
the Service Man and constructor, No. 74
describes the design and construction of
an easilv-made Wheatstone Bridge, the
basis of which is a kit of highly accurate

Akra-Ohm resistors. This brids: las a
measuring range from one ohm te ten

megohms, which is sufficient for zll ordin-
ary purpoeses. No. 151 tells how a single
Weston Model J01 Universal Meter may
be used for six voltage and five current
ranges, with the aid of suitable multipliers
and shunts. No. 100 describes the general
line of Akra-Ohm resistors and gives their
full technical characteristics. Shallcross
Mja. Co.

48. INTERESTING PHOTO CELL
EXPERIMENTS

This booklet describes a number of in-
teresting and practical experiments with
photo cells and relays. It tells how to
use the LuxTron; llow to Light an Elec-
tric Bulb with a Mateh; How to Make an
Electrie Light Turn 1tself Out; How to
Make Burglar Alarms and Fire Alarms;
Jtow to Make an Alarm System for Public
Garages; llow to Make a Smoke Alarm;
1low to Make a Turbidity Alarm; How to
Construct a Weighing Alarm; Method of
Lighting Stores for Police and Watch-
man’s Inspection: A Silencer for Radio
Announcers. LuxTron Mfg. Co., Ine.

49, SPEED FOTO--LECTRIC AND
TELEVISION TUBES

Bulletin 13 describes the line of Speed
phioto-electric  ecells  for television and
talking motion-picture work., It includes
full data on their dimensions and base
connections, and also shows their charac-
teristic curves for sensitivity plotted
against light, output vs. iltumination. and
output per Inmen vs, anode voltage, Two
additional multigraplhied bulletins deseribe
the wall electrode and ecrater type neon
tubes for television receiving purposes.
Cahle Radio Tube Corp.

RADIO-CRAFT for JULY,

Radio{(raft

READERS’
BUREAU

On this page are listed booklets,
catalogs, pamphlets, etc, of Manu-
facturers, Schools, Institutions, and
other organizations, which may be
of interest to readers of “Radio-
Craft.” The list is revised each
month, and it will be kept as up-to-
date and accurate as possible. In
all cases the literature has been
selected because of the valuable in-
formation which the books contain.
If you are interested in subjects
not listed on this page, write us
and we wilt try to serve you.

This Service is absolutely free to
all Readers of “Radio-Craft.”

Fill in and mail the coupon be-

low; make sure that your name and
address are included and are plain-
ly written.

Order by number only.

50, TRANSVERSE CURRENT
MICROPHONES

The transverse currcent microphone is
so hamed because an electric current
passes transversely across it, parallel to a
silken diaphragm. The latter forms the
front wall of a receptable fitled with car-
bon granules. The transverse current is
modulated  hy  variations in  pressure
against the granules eaused by the vibra-
tion of the diaphragm in harmony with
sound impulses. The operation of this in-
teresting wmicrophone is deseribed in a
six-page folder which every user of micro-
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Readers Bureau
96-98 Park Place. New York. N. Y.
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phones will find worth reading. Amplion
Products Corp.

51. VITROHM LINE VOLTAGE
REDUCERS

I.ine voltage reducers are very profit-
able items for radio dealers and Service
Men. They are easily sold to owners of
radio receivers, they take only a few sec-
onds to stall, and they perform a real
service by protecting power transformers
against high line potentials. This bulletin
tells how the Ward-leonard reducetrs are
used, and lists the eorrect sizes and mod-
els for about 150 bhroadcast receivers.
Ward-Leonard Eleetyic Co,

62. S-M GENERAL PARTS CATALOG

The well-known line of Silver-Marshall
parts and chassis is fully described and
illustrated in this large 16-page catalog,
which will be useful to every Service
Man and constructor for refercnce pur-
puses. A few of the important develop-
ments mentioned in it are: all-wave super-
heterodyne covering from 200 to 550
meters; all-wave “super” covering from
200 to 2000 meters; vario-miu super-hetero-
dyne tuner; short-wave converter without
plug-in coils; pentode automobile receiver,
with remote control; 50-watt power am-
plifier and complete public address sys-
tems; and high-grade transformers and
replacement parts. Silver-Marshall, Tne.

53. THE WUNDERLICH TUBE

The new Wunderlich tube is a special
purpose, high-quality detector which cowm-
bines full-wave rectification with a stage
of audio amplification and provides the
necessary voltage for automatic volume
control, all within one tube structure.
This unusual tube is named after its in-
ventor, Norman . Wunderlich, who, in
cooperation with the Areturus Radio Tube
Company, has sponsored the development
and commercialization of the tube and
circnits for its use. Its theory of opera-
tion is discussed clearly and thoroughly
in two technical bulletins, one written by
the fnventor himself and the other by
Professor Frederick K. Terman of Stan-
ford University. These are noteworthy
contributions to tube literature. Arefurns
Radio Tuhe Compuny.

54, DUBILIER TRANSMITTING
CONDENSERS

This is an engineering catalog of
transmitting condensers of many sizes
and types, The designs and specifications
permit a wide choice of application and
embody standardization of mechanical de-
tails for economy and interchangeability.
Dubilier Condenser Corporation.
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% Revolutionary

STENODE

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

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

STENOTUBE. Only one
required in each Stenode.
This heart of the Stenode
circuit consists of a quartz
crystal ground to 175KC
frequency and mounted in
tube form for easy hand-
ling. Standard UX socket
base. Price $15.

Made in England

None genuine
without the
inrentor's sig-
nature.

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

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

new principal to radio in STENODE.

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

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

produces perfectly higher frequencies than ever heard on any

other receiver giving
500% BETTER SELECTIVITY
1000% MORE FREEDOM FROM NOISE

INFINITELY BETTER QUALITY

. . DIRECTION
3 BOO
O?E)O‘égg STEMODE

; % T ——
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Blue Prints - Data Book - Direction Book Now *5

Increased demond for Stenode Dota Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who hove
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. Our profits
come solefy from Royalties paid us by our licensees.
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! GERNSBACK PUBLICATIONS, Inc.

98 Park Place, New York, N. Y,

Enclosed find [ | Money Order, [ | Check, for

$ . Please forward me || STENOTUBE,
BLUE PRINTS, DATA BOOK and DIREC-

TION BOOK for building STENODE.

(Make 211 checks payatle 1o Gernshack Puotications, Inc.)

The STENODE opens up new fields for short-wave and tele-
vision work, as well as broadcasting. Full details of all sorts
of applications are given in the STENODE Data Book. Nine
full-sized diagrams show where to place every part. How to
make every connection is clearly told in STEN(’)JDE Book of
Directions. Your finished STENCBDE will put you into a new
field of radio. Fill in and mail the coupon with your money
order for the biggest value ever offered custom set builders.

erseamsacTNseERiavnsosestnnes

Sersssiuaneuantnosssnnnnnn

Name
! Speet i STENODE CORP. OF AMERICA
: : GERNSBACK PUBLICATIONS, Inc.
: Cit Stat g 98 Park Place Now York, N. Y.
: L4/ are . SOLE SELLING AGENTS

A STENODE ISN‘T A MODERN RECEIVER

I'F 1T ISN'T I7
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anufacturers, Distributors,
Jobbers and Dealers

If in need of Service Men wire or write us and we will send you the name and

address of Service Men in your city or vicinity.

THIS SERVICE IS FREE TO THE RADIO TRADE.
OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc.
98 Park Place, New York, N. Y.

Radio Service Men—Join the ORSMA

VER since the appearance of the com-

mercial radio 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 inereascs,
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
oi the country is forcing itseli upon all who
are familiar with radio trade problems; and
their repeated urging that such an
association must he formed has led
ns to undertake the work of its
arganization.

This is the fundamental purpose
of the OFFICIAL RADIO SER-
VICE MEN'S ASSOCIATION,
which is not a money-making in-
stitution. or organized for private

profit; to umite, as a group with strong

common interests, all well qualified Radio
Service Men; to make it readily possible for
them in keeping up with the demands of their
profession; and, ahove all. to give them a
recognized standing in that profeumn. and
acknowledged as such by radio manufac-
turers. distrihutors and dealers.

To give Service Men such a standing.
it is obviously neccessary that they must
prove themselves entitled to it: any Service

Man who can pass the examination necessary
to demonstrate his qualifications  will be
clected as a member and a card will he issued
to him under the seal of this Association,
which will attest his ability and prove his
identity.

The termis of the examination have been
drawn up in co-operation with a group of
the bhest-known radio manufacturers, as well
as the foremost radio educational institu-
tions.

\We shall not attempt to grade the mem-
bers into  different  classes. A
candidate  will bhe adjudged as
cither passing or not passing. Ti
the school examining the papers
passes the prospective member as
satistactory, we shall issue to him
an identification card  with  his
photograph.

Ii the candidate does not pass

this examination the first time. he may apply

for another examination three or six months
later.

There iz absolutely no cost attached to
any service rendered by the Association to
its members. no dues, no contributions.

If von wish to hecome a member, just
fll out the coupon below and mail it to us.
We will send vou all the papers necessary
to hecome a member.

™~

The following tirms have cooperated with
us in formulating the examination papers.
The Crosley Radio Corporatlon. Cineinnati, 0, Me, D, J,

Buticr, Sendee Mgre

Grigsby <Grunow  «amnany  {Majestier, Chicago, 1il.  Mr.
L. i, Wilkinson. Servlce Mgr.

Strvniberg«Carlson  Telephone Mg, e

Rochestee, N. Y.

Atr. Ko N0 Browning, Serviee Mpgr
Calin Kennedy, Corp.. Sauth Bend, Ind. Mr. B F.
MeNamee, Prd, Mgt

ROCA-Vietor € any, Ine, Camden. N, J. Mr. 1L C.
Grubli,  Viee-1*residemt
Stewart - Warnet  Corporation,

Golten, Servlec, Mgr,

Chivage. M. Mr. T. N

The schools who have consented to act as

an exammation board are:

Internationd]l  Correspondence
Mr k. tCarpenter, Dean

RCA Institares, tpe.. New York, NOOY, Mr D O,
Whelan,  1m1esident.

East Bay ladlo Institutr, Oakland, calif. M. T. T.
Tannehili, Threclor.

Radlo 'r. afnfng  Aeadlation  of  Amerea,
Mr. G Mohuupt,  I*resident.

Kefian) ut Engineering  af  Milwaukee,
M WO Werwarh, 1'resident.

Rullo College of Canada. Toronto, Canada,  Mr, J. C.
Wilaone 11e-Ldent.

Rallo Mlvision toyne  Eleetrical  Sehool
Mr o Lewis Presiilent

Schools,  Seeanton,  Penna,

Chicago. 1.

Mijwaukee, Wis

Chicago, 1L

MAIL COUPON TODAY!

[ e — o — — — — — — — —— —
| OFFICIAL RADID SERVICE MEN'S RC-7 I
ASSOCIATION, Ine.
| 98" Park Place, New York. N. Y. |
I 1 wish te lhieccome 3 member of jour Association,
Please mail me the examination papers and appli-
I cation  Ianks. |
{ Name .......... oodanaanoaaoaaaa GOdon oo 000800000000 I
| Address ... Doaoaoc Bo00o00a0aaGs cesmrrreaaianas D00 I
I Town. ... State...... boCoaaoan I
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THE GREATEST RECEIVER

in Radio History!

All the Record-Breaking
Performance of Past
Models, Plus

Perrecr Avroymanc  VoLUME
CoNTROI

SeEnsiTVE Vistvarn (MeTer) Toxs-
ING

Five VariabLe-Mu Tuees
Twix Grip DErecTioN

THrReE STAGES oF PusH-PuLL
Variasek Ratio Dia, 12 o 1 axp
36 10 1

MicroyzETER TUNING

SExsITiviTY CoNTROL

NEw Low-Loss TUNING ASSEM-
BLY

Al Wave Raxce 15 10 550
METERS

ExTtReMELY HicH SENSITIVITY
MarviErors ToNE Fioenity

Evye VaLve Eouvan 10 FINEST
Dispray MobEls

Grose CircLING PowER

"I have spent over twenty-five years in radio experimenta.
tion, but every time I tune the NEW LINCOLN DELUXE
SW-33. I simply marvel. The results of the first test I
gave this new model in my home. were simply unbelievable.
An amateur station PY2HQ, Sao Paulo, Brazil came pounding
in with the volume of a local. Pontoise, France came in for
two hours without a sign of a fade with full volume, and
tiear as a bell. Sou America. Europe. Australia all the
same way. The new incoln has a register of musical fre-
quencies | never heard equalled in any of the finest power
amphfiers

It is a pleasure to retommend this great receiver to you.

H. Hollister. President
LINCOLN RADIO CORPORATI(SN

Lincoln DeLuxe SW33

NOT JUST AN IMPROVEMENT—
But a Radically New Kind of Radio Reception

Records made by Linceln Super-Powered receivers are well known
the world over——records made by individual owners of Lincoln
receivers right in the home, not by the manufacturer under favorable
conditions!

FOR THE FIRST TIME startling new developments have

been perfected by Lincoln engineers making possible the
O W- most sensational performance which has been the dream of

every radio fan.

WHEN RECEIVER IS TUNED TO RESONANCE all back-

ground noise is reduced to a minimum. and only the signal

i1s heard.

YOU CAN TUNE IN A LOCAL station, reduce volume to

minimum and tune cvery channel with equal volume without

touching the volume control.

YOU CAN ENJOY PERFECT AUTOMATIC VOLUME

LEVEL on short-wave signals.

YOU CAN TUNE TO PERFECT resonance by meter,

producing complete register of musical frequencies impossible

o adjust by ear.

YOU CAN HAVE AUTOMATICALLY INCREASED sen-

sitivity on low volume for the first time eliminating static

and noise.

YOU CAN HAVE AUTOMATICALLY INCREASED

handling power on strong signals.

YOU CAN HAVE FIDELITY and marvelous tone quality

over a wide range of musical frequencies. You can have

automatically increased bass register at low volume. just the

reverse in any other receiver.

YOU CAN HAVE FINE MICROMETER TUNING FOR

SHORT-WAVE (36-1) or a normal ratio for broadcast.

YOQU HAVE TREMENDOUS SUPER.POWER for any

velume at any distance with high sensitivity.

Whatever you have heard or experienced in Lincoln or any other
equipment, just add a few of the above revolutionary developments,
and imagine what a great receiver you can own.

LINCOLN

De [uxe Receivers

— = . —— e s
LINCOLN RADIO CORPORATION N
Dept. RC-7, 329 S. Wood St., Chicago, III.

Please send literature to

Name ¥ el o gyt L U
Address
City State
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*“Takes the Resistance Qut of Radio™

Editorial Offices: 96-98 Park Place. New York, N, Y.

HUGO GERNSBACK, Editor

Vol. 1V, July, 1932, No. 1

THE RADIO TUBE BUSINESS

An Editorial by HUGO GERNSBACK

HAT the recent economic situation has disastrously
affected practically every business and industrial or-
ganization in the country can hardly be denied.
The radio husiness is no exception to the rule. Yet,
generally speaking, the industry as a whole has not fared
s0 badly as some of the other industries, with the possible
exeeption of the radio tube business,

Radio tube manuficturers have had exceedingly  bad
times, much worse than they should have had, and if I
use strong language in the succeeding paragraphs 1 do so
solely with the hope that the tube industry will see the
light and change their present methods of doing business.

I do not believe that there is another industry, anywhere,
where manutacturers appear to deliberately go out of
their way to make it difficult for the trade and the ultimate
consunier to use their merchandise,  Scemingly, every con-
ceivable obstacle is put in the way of the trade with a
thoroughness that would be admirable if the tube industry
had no thought in mind execept self.destruction,

Fully ninety percent ot the tube manntacturers today
scem to have no fixed policy regarding the marketing of
their merchandise. They will glibly tell you that sales
are made either through the jobber or to the set manu-
facturer. [t is true that the set manufacturers use large
quantities of tubes; as to the radio jobber, of course, he
does not use tubes, e only buys them to scll to dealers
who sell them to the publie. But, most of the tube nranu
factnrers, until very recently. have entirely disregarded
some 65,000 Service Men who really have the last word
in the matter for they are the ones who either make or
kill the reputation of a tube., When a Serviee Man is
called in by a set owner, you may rest assured that the
owner will buy the tube recontmended by the Serviee Man
and NO OTHER TUBE., The mujority of tube manufac-
turers seem to be entirely ignorant of this fact. Even at
this time, tube manufacturers do not secem to know that
the majority of tubes made in the United States today are
sold by these self-sume Serviee Men., This being the ease,
do the tube manufacturers make anyv strenuous effort to
win the Service Man's good will? Positively not!  They go
out of their way to make it difficult for him.—and for
that matter the ultimate consumer as well)—to buy their
tubes.

With the multiplieity of radio tubes in use today, a tube
manufacturer does everything in his power to bewilder
and befuddle the Service Man., The majority of the tube
manufacturers, with appalling thoughtlessness give no in-
formation whatsoever abount their product, and seemingty
keep the Service Man and ultimate consumer purposely in
the dark regarding the functions and adaptability of their
tubes. Pick up the average independent tube and vou will
find printed on the carton the legend “so and so—UX-222."
and that is all, XNo information slip accompaniecs the fube
containing data as to ils function. horw the tube shouwld be
ased, awhat ils voltage requivenrents are, how much envrent
it draws. and a wumher of other points of vital importance
to the SRervice Man and to the ultintate wser,

Imagine a photographic film manufacturer putting out a
carton of films giving nothing but the name of the manu-
facturer and the caption—*"Monochromatie Film!” How
much business would the film manufacturer do if he used
such methods?

Of course, the most successful tube manufacturers are
not in this class because they supply. with every tube, an
instruetion sheet giving reasonable data about the tube
itself; bunt these tube manufacturers are the exception
rather than the rule. The so-called independent tube manu-
facturers scem to know nothing at all about this. One or
twa others print some very meagre data on the carton, but
there is not a tube manufacturer today who gives real
honest-to-goodness data that every Serviee Man, every ex-
perimenter and every set owner, technically inclined, is
trying to get.

There is a tendency to further befuddle the ultimate user
by putting out new tubes with weird number and tetter
designations that mean nothing to the user. No effort is
made, even by the foremost tube manufacturers, to tell the
consumer that a particular tube might be substituted to
advartage for an older type. There are a number of tubes
that are interchangeable. but the tube manutaeturers keep
the secret to themselves for apparently - unfathomable
reasons, Kven with the newer tubes, no information is
given on the carton and no information slip is inchuded
with the tube, Recently a large tube manutfacturer brought
out a brand new tube that is supposed to be revolutionary,
but one must obtain their catatlog and read about it in order
to determine what it is all about. The cathode, in this in-
stance, is connected to the cap of the tube—an unusual
thing; but the information does not come with the tube,
one must send for the firm's catalog to find out about it

When will tube manufacturers wake up and understand
that with such a highly technical artiele as a tube one
cannot give too nmuch information? When will they supply
diagrams, packed in with the tubes, that will give ALL the
important technical data necessary to an understanding
of the funetioning of a particnlar tube?

When will tube manufacturers get together and stand-
ardize tube numbers to eonform with their eharaeteristics?
This was formerly done, but of late, many manufacturers
of new tubes have deliberately gone out of their way to
create new number and letter designations for their tubes,
making it impossible for anvone not having the manufac-
turer's literature, to secure the necessary information
which ecan enly be had by correspondence, and not always
then.

It would also be a simple matter for tube manufacturers
to devise an entively new means of branding their tubes
s0 that the user, even if he loses the slip that might accom-
pany the tube., would =till know the characteristics of the
tube. For instance, take the UX-222  This means nothing
to the ultimate nser. [le does not even know what voltage
the tube is supposed to work on. Would it be so difficult
to label the tube or statup tight in the socket the following?

UX-222 F238-V.—0.132-A.
Then, six months later, when the tube burns out, the user
of the tube would know that B stands for Filaument; 3.3
stands for Voltage and 0.132 stands for Amperes.

It is conceivable that. by that time. there will be a new
tube supplanting the 222, The user of the tube would then
have no difficulty in picking out a suitable replacement tube.

But [ have little hope that any of these suggestions will
be carried out until such time as the tube manufacturers
wake up to the facts or realize the folly of their ways.

AR



At the left, front view and at the right, rear view of the “Mepadyne.” Despite its utter simplicity, it gives real one-tube loud-speaker reception.

THE “"MEGADYNE"

ONE-TUBE PENTODE LOUDSPEAKER SET

B gN this article, the author describes the

I first practical one-tube ioudspeaker
set using the new tubes. During the past
few months, the set has been tested ex-
perimentally in a number of locations in
the metropolitan New York district by
several independent experimenters. In
all instances, the performance of this lit-
tle set was astonishing; not only does the
set bring in all locals on the loudspeaker
with sufficient volume to fill a large room
comfortably, but distant stations have
also been received on the loudspeaker.

In New York City, such stations as
KDKA Pittsburgh, WTAM Cleveland,
WBZ Springfield, WTAC Hartford, Conn,,
and many others were received with fair
loudspeaker strength.

Experimenters and fans who have
looked forward to a REAL one tube set
now have their wish fulfilled.

1%

Fig. 1
Hlustrating the use of a crystal and tube.

12

HE advent of the new and more

efficient tubes has made it possible to

build radio sets which were not

dreamed of five years ago, 1 have
often stated editorially that the radio art
is headed in a direction where in a few
vears, it will be possible to obtain as
much volunie from a single one-tuhe sct as
we formerly obtained with a seven- or
ten-tube set.

During the past two years, the trend in
this direetion has Dheen unniistakable,
We now have four-tube sets that out-
perforim the seven- and ten-tube sets of
three or four years ago.

Of late, there has arisen an urgent de-
mand for a geod one-tube set, There still
seem to be, not only hundreds, but actu-
ally hundreds of thousands of experiment-
ers and fans whto wish to experiment with
one-tube sets that they are able to con-
struct themselves., The old fascination is
still alive, and incidentally, it should not
be forgotten that a new crop of radio ex-
perimenters comes along every year, all
willing and ecager for something new to
play with. Naturally, for them. the old
“one-lungers” hold little intevest, they
want, and must have—something new and
more efficient. The new tubes which have
been announced during the past yecar are
an answet to this prayer.

Development of the Megadyne

Several months ago, 1 started to experi-
ment with the idea of producing a one-
tube loudspeaker set that would actually
work and could not be classed as “tricky.”

RADIO-CRAFT

By HUGO GERNSBACK

I thought that the efficiency of the new
tubes would make this possible. A few
of them were tried in all sorts of circuits,
but it was found that no matter how good
the usual circuit arrangements were, the
volume that could be obtained from a
loudspeaker was not sufficient to call it
loudspeaker volume,

1 then resurrected my okd Imterfler idea,
a circuit that I devised in 1925, This cir-
cnit was exceedingly pepular at the time
and several! hundred thousand receivers
using this circuit were built all over the
world. To those who have forgotten the
circuit, and to those who were not in
radio at the time, I outline the circuit
herewith in its fundamentals:

Figure 1 shows how the crystal detector
is connected directly into the grid of a
tube. The circuit is not of the reflex type,
nor is there regeneration in any form.
The crystal in the grid circuit acts as the
detector, while the vacuumn tube acts as an
wmplificr. The amplification obtained, de-
pending upon the sensitivity of the crys-
tal, is from 10 to 20, and may be greater
in some cases. In other words, by using
i cerystal detector, the addition of the tube
will give real amplitication, The circuit is
remarkable in that there is no distortion
and the reception of the signal is clearer
than when the tube is used alone; it be-
ing well known by radioc engineers that
the present vacuum tubes are poor detec-
tors, whereas, due to the perfect rectifica-
tion possible, there is nothing better than
a crystal detector for clarity.

A surprising thing about this circuit is

for JULY, 1932
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Fig. 2

Complete schematic circuit of the ‘*Megadyne.”

that the addition of the crystal. for rea-
sons unknown. immediately makes the
circuit one that can be used for DX pur-
poses. The curiosity lies in the fact that
the crystal detector, by itself, normally
has a range of about 25 miles; a good
tube by itself, without regeneration, has a
range of not more than 50 miles; yet the
two together, if coupled as shown in Fig.
1. have actually brought in stytions as far
as 1,100 miles arway without regeneralion.
Of course, it is not possible to do this
when the local stations are on, it must be
done after midnight when all locals have
gone off the air.

The Interflex system is made use of in
the Megadyne (mcgas, the Greek for great:
dyne from the Greek for power) and the
results are astonishing. The final circuit of
the one-tube loudspeaker set is illustrated
in Fig. 2. 1t will be seen immediately that
an entirely new circuit is used and. as a
matter of fact, it will be noted that the
tube works “backwards.” The positions
of the screen-grid and the control-grid
have been reversed; the writer found that
in practice this combination gave far
greater amplification than the straight cir-
cuit. The reason for this is probably to
be found in the better utilization of the
space charge. If we look into the inside
of the '38 tube we see that the arrange-
ment of the elements are as shown in
Fig. 3. It will be noted that with the

writer's connection, a sort of “electronic
suction” effect takes place in that more
electrons are used and liberated faster,
giving rise to greater electronic action
which consequently gives rise to greater
volume in the loudspeaker.

The set I am describing in these pages
has purposely heen kept simple, and I
have gone back to a fashion that was
popular years ago, that is, utilizing a
wooden hoard and an insulating panel in-
stead of the present-day metal chassis ar-
rangement,

I chose the simpler form because I felt
that it would be easier for the majority of
constructors to build the set in this man-
ner. Of course, those who wish to build a
more elaborate one may easily do so. The
set described here is of the battery type
because a one-tube loudspeaker set will
only function with a battery. In the next
issue, however, I will show how to build
the same set to work on a 110-volt, A.C.
line; it will no longer be a one-tube set
because you must have a rectifier tube,
and it thus becomes, properly speaking, a
two-tube set, although it uses the self-
same tube in the radio end.

When building the Megadyne set, be
sure to follow the circuit exactly, and for
best results use the parts specified.

Remember, this is a one-tube set, and
the first consideration is to conserve every
bit of radio energy. becanse you haven't
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Fig. 3
Drawing illustrating the action of the tube in Mega-
dyne circuit. At A is the signal to be heard which
is applied to the tube having a normal distribu-
tion of current as indicated at B. During the posi-
tive parts of the signal, the current density in the
tube increases as shown at D, and during the nega-
tive portions the current density decreases as shown
at E. Thus the tube amplifies the signal exactly as
it comes from the crystal.

much to start with. You will find, more-
over, if you use the usual arrangement of
primary and secondary, that you will lose
just about 50 percent of the volume. For
this reason, I found it necessary to use
the arrangement shown in the circuit
which compensates for most of the losses
that are usually common in other circuits.
(Continued on pagec 43)
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THE LATEST
RADIO EQUIPMENT

NEW SERIES OF NA-ALD ADAPTERS

HE Alden Manufacturing Co. an-
T nounces the new series of adapters,
suitable for four- five- and six-prong tubes.
illustrated below. Reading from left to
right in the upper row there are:

First. the 965DS; for Supreme set test-
ers (new madels) that have an extra wire
in the cable which is connected to the
latech., This five-hole, six-prong adapter
is all that is necessary to test six-prong
tubes. {(The suppressor grid connects to
the center post.)

Second, the 964DS adapter; for use with
the new 9061, analyzer plug. It has a
four-prong bottom and a six-hole top with
a center stud; suppressor-grid contact is
dead.

Third, the 965DS; for use with the new
986L analyzer plug, It has a five-prong
bottom and a six-hole top with a center
stud; suppressor grid contact is dead.

Fourth, the 965KS; a tube checker
adapter. It has a five-prong bottom and
a six-hole top; the suppressor-grid con-
tact in the top is connected to the cathode
prong of the UY hase.

Fifth, the 966; for Ilickok and other
testers, It has a six-prong hLottom and a
six-hole top.

On the lower row, reading from left to
right, there are:

First, the 982: for testing the new 82
mercury-vapor rectifier., It is equipped
with a toggle switch which gives a read-

ing of first one and then the other plate,
it is equipped with the proper resistors
for satisfactory operation.

Second, the 965DW; Dbuilt in two sece-
tions and used for testing the new 57-
and 58-type tubes, This adaptoer is to be
used with plugs not having a latch lock.

Third, the 965DSW; same as the 965DW
above, exeept that it is to be used with
plugs having a latch lock.

Fourth, the 966SL.; for use with Hickok
and Radio Products instruments, 1l is
equipped with a five-prong bottom and a
six-hole top; the suppressor grid is
brought out to a 6-inch lead terminating
in a phone tip.

RCA VICTOR ‘“R-78"

NNOUNCEMENT of a new receiver
A incorporating radical advances in cir-
cuit design that arve hailed as the most
important since the advent of socket op-
crated receivers, has heen made to the
trade by the RCA Vietor Company, Inc.
The new receiver which will be known
as the RCA Vietor It-78 embodies an en-
tirely new circuit utilizing 12 new tubes.
Because the unique features of the new
cireuit have resulted in many nrajor
acoustic improvements, the new receiver
has been termed the “Bi-Acoustic Radio.”
According to its sponsors, the new Bi-
Acoustic circuit provides twice the power
and twice the tone range of ordinary re-
ceivers, hence the use of the prefix “Bi.”

e e T L A el iy - L e e T

New Series of Na-Ald Adapters
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Tone equalization, automalic tone com-
pensation, dual automatic volume con-
trol, inereased musical range and the ap-
plication of the new eclass "B” radio am-
plification are important factors in this

new radio, according to the announce-
ment,
Among the features which stand out

as major developments are:

(1) The application of the principte
of class B audio amplification which
makes it possible to provide within the
confines of a comparatively small radio
cabinet, and at an economical eost, a sys-
tem of superior amplification that has
an output of over 10 watts,

{2) Automatic Tone Compensation, by
means of which the reproduction of high
and low frequencies are automatically bal-
anced at crery level of volume,

(3) A new system of cabintet tone sta-
bilizers  which  eliminates the  “boomy
bass” and the “shrill highs” to preserve
the crystal elearness of the original tones.

(4) Dual Automatic Volume Control
which is instantaneous in its operation
and holds the volume at an absolute level
over the entive operating range. JMore
important, it effectively suppresses noises
between stations.

(5) Extended Tone Range which makes
possible the reproduction of an additional
octave at each end of the tonal scale.

Perhaps the most important feature of
this new receiver is the cxclusive use of
the new tubes including the “82" rectifier.

RCA Victor R.78

for JULY, 1932



Fig. B
Picture of the new Crystal speaker which is
bound to be used in all receivers that require
a maximum of sensitivity.

THE ROCHELLE-SALT
CRYSTAL REPRODUCER

A revolutionary idea in commercial
reproducer design. A Rochelle-Salt
Crystal, of improved construction,
mechanically coupled to a cone gives
remarkable clarity and volume. Con-
suming no power, it has high efficiency.

By C. B. SCOTT*

“ 1D CENTER FQIL

CONE DIAPHRAGM
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SOFT-RUBBER
CORNER SUPPORTS

erystals, is present in much greater
quantity in Rochelle-salt crystats. Until
quite recently. however, it had been im-
possible te obtain these crystals in size
and quantity to make their commercial
application practicable, At last, a process
has been devetoped for growing large,
homogenecous crystals, and methods have
heen devised for machining and shaping
them into usable sizes and shapes.
Direction of Motion

The Type R-95 “Crystal Reproducer,”
illustrated in Figs. A and B uscs a double
or “bimorph” crystal element consisting
of two slabs 2% x 2% x %-in. thick,
metal-foiled on each surface, and
cemented together in opposition to each
other so that a torsional motion of the
combined slabs, illustrated in Fig. 1
resnlts: when three corners of the ele-
ment are held semi-rigid, the vibration of
the fourth corner is in a direction vertical
to the flat surfaces. (This action is simi-
lar to that in thermostats, where the ex-
pansion of one metal and contraction of
the other in one [parallel] plane, pro-
duces a “wiggling” motion in another,
Technical Editor)

This corner is fitted with a metal cap
provided with a counecting link which in
turn is soldered to a tone arm, providing
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1KZ0 electrieity, a plienomenon well The end of the tone-arm is then fast-
known to most radio engineers, enecd to the center of a conventional
demonstratable in quartz and other paper cone and results in a very light,

compact reproducer, suitable for general
nse, with an outside diameter of 9% in,
a depth overall of 3% in.; and a weight
of two pounds (as compared with the
typical “dynamie” type of reproducer,
weighing approximately 5% pounds),

The “crystal” reproducer has scveral
advantages from the electrical point of
view,

It is voltage-operated and the power
consunhiption is very low, as it requires
neither field currvent nor polarizing rolt-
aqge. For this reason it has been recog-
nized as Dbeing especially  valuable in
multiple reproducer work, such as instal-
lations in schools, hotels, and hospitals,
Due to its very high “sensitivity.” sev-
eral may be operated on the same power
required to operate one of the present
type of reproducers.  Likewise in this
type of installation, one of the important
fuctors is that there be a minimum of
service and repair work, “Orystal”™ re-
producers have been operated for a con-
tinnous period of fouwr years under a wide
rarviation in temperature and huwmidity
change, awith no deterioration in owtput.

Frequency Range

The “crystal” reproducer covers a much
wider range of frequencies than is now
covered hy the present types of repro-

a mechanieal amplification of motion of ducer units. The Rochelle salt crystal
215 to 1. itself is rvesponsive from 0 to 500,000
(Continucd on page 54)
* Brusi, Development Co.
RADIO-CRAFT tor JUuLy, 1932

Fig. 1, right,
Fig. 3, left.

The speaker's crystals.

Impedance variations.

b

Fig. A

This speaker was tested by RADIO-CRAFT and
found to have excellent tone quality and volume.
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TWO

NEW TUBES

Two new tubes, a 6-3-volt A.C.-
D.C. output pentode and a
high - voltage mercury - vapor
rectifier, are discussed by the
author in this interesting article.

By LOUIS MARTIN

AST issues of Rapro-CRAFT have con-
tained articles deseribing the character-
istics and uses of all of the new tubes
which have been announced. There re-
main to be described but two more tubes
in order to complete the announcement.

The 41 A.C.-D.C. Output Pentode

Figure A illustrates a mew A.C-D.C.
Output Pentode, which is capable of de-
livering 1.2 watts of undistorted power
output. As may easily be seen, the tube
uses the new six-prong socket which is
described elsewhere in this issue, has a
black cylindrieal plate and is designed
mainly tor automotive use.

Previous types of automotive tubes. al-
though equipped with heaters, were un-
suitable for A.C., operation, This has
rather limited their use to receivers cni-
ploying D.C. for the filament =upply, as
i consequence, they have not been used
extensively. This hew tube is certainly
a step forward in the right direction;
it may be used with either an A.C. or

CONTROL -
GRIO

SCREEN-
-~ GRID

CATHODE .

HEATER-" HEATER

Fio. A

D.C. filament supply insuring at the same
time a minimum of hum in the output.

Figure 1 shows a family of plate volt-
age—plate current curves of this new
tube. A load-line of 11,000 ohms is drawn
through the operating point as shown in
the same figure. This line shows that
if a resistance of 11,000 vhms is connected
in the plate circuit of the tube, a “B”
potential of approximately 360 volts will
be required in order to secure the rated
voltage of 167.5 on the Dplate. As in all
pentodes, the characteristic dip in these
curves are missing due to the action of
the suppressor grid.

As stated above, a six-prong base is

used: socket connections are shown in
Fig. 2, As in other pentodes, the
screen-grid is connected dirvectly to the

same BB supply point used for the Dlate
circuit. The ¢haracteristics of this tube
should make it especially adaptable for
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Fig. B

short-wave receivers hecause of its low
grid plate eapacity—.5-mmf. The charac-
teristics of this tube are as follows: Fila-
ment voltage, 6.3 A.C. or D.C.; filament
current, .75-ampere; grid-plate capacity,
S-mimf;  input capacity, .75-nmimf; plate-
cathode capacity, 8.6 mmf; grid bias,
125 volts; plate potential, 167.5 volts;
ammplification factor, 215; internal plate
impedance, 120,000 ohms; mutual conduc-
tance, 1800 micromhos; plate current,
16.5 ma.; screen-grid current, 2.5 ma.;
load inmpedance, 11,000 ohms; maximum
undistorted output, 1.2 watts.

An interesting set of curves is shown
in Fig. 3. They show the variation
hetween power output and distortion as
the load impedance is varied. The dotted
set of curves show the above variation
with a control-grid bias of -10 and a plate
and screen-grid voltage of 125. The solid
lines show the same variation with the
rated constants applied, that is, control-
grid voltage -12.5 and plate and screen-
grid voltages 167.5. From this latter set

(Continned on page 53)
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Output curves of the new 41
pentode.

Socket connections of the 41.

The tube's dynamic charactere
istics.

Fig. 1, above.

Fig. 2, left.
Fig. 3, center.
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PENTODE, CLASS B or
TRIODE AUDIO SYSTEMS--

A comparison of the distortion in
each of three available systems.

S is customary, tube manufactur-
ers have taken sixty days ahead
of the trade show as the time to
introduce several new tubes,

three of them being only improvements
on existing 24, '27, and '35 types, and as
such not really needful of special atten-
tionn at the moment, The remaining two,
the new ’46 class 13 output tube and the
new 82 mercury vapor rectifier tied to
the '46 bring up a timely econsideration
of the av:iilable audio channels for home-
radio receivers.

Audio power-output stages ean today
he divided into three general classes:
straight, triode push-pull; pentode push-
pull, or parallel; and the new ctass B
push-push, The merits and possibilities
of these three systems are worthy of spe-
cial attention, particularly as in con-
sumer and trade advertising of differ-
ently equipped radio receivers, at least a
little not partieularly clear sales ballyhoo
is bound to be indulged in. Considering
high quality A.C. sets designed for home
use, it is possible to classify the three
available systems as:

ta) ’45's in push-pull (triode);

(b) *47's in push-pull or parallel (pen-
tode):

1e) ’46’s in push-push (class B).

The snap conchision that the first clas-
sification (a) is Class A audio amplifica-
tion sinee the last (e¢) is Class B. should
not he arrived at in considering thesc
three classifications:; for no past set has
employed what may be properly termed
Class A awplification, For instance,
Class A audio amplification may be de-
seribed as the condition where the fixed,
negative grid-bias of a tube is so set that
signal excursions vary the grid positive
and negative between the limits set by
the straight portion of the grid voltage-
plate current cnrve,  Distinguished from
this Class A condition, where a positive
grid excursion accompanied hy grid cur-
rent is antieipated and provided for. the
type of triode audio amplification util-
jized in the past has been predicted by
sotting the fixed grid-bias at a point sub-
stantially midway between zero bias
(above whieh grid current will be drawn)

*President, Silver Marshall, Ine.
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Schematic illustrating the voltages in the new
S.-M. amplifier.

HAAMONIC. DISTORTION PER CENT

1.0
WATTS QUTPUY

Fig. 3
Curves showing the relative distortion of the
three systems.

and the bend at the negative end of the
grid voltage-plate current curve,

Class I3 or push-push audio amplifica-
tion with previous tubes has involved set-
ting the hias of the tubes practically at
the negative cut-ofl point, so that as the
sirnal excursion runs one grid so nega-
tive that it cuts off plate current, the
other grid runs progressively positive, In
order to wtilize the full Tenath of the
straight. portion of the grid voltage—
plate current ecurve, the grids will, of
course, run positive,

The new 46 Class B tubes, however.
operitte at zero  fired  grid-bias, amd as
practically all of their operative excur-
sions will, therefore, be positive, quite
considerable grid current will be drawn
as compared to conventional power tubes
nsed as Class B amplifiers, and conse-
quently input coupling transformer costs
will soar, if satisfactory voltage regula-
tion is to be obtained,

Thie relative merits of the three systems
whieh, it is now seen. can he divided into
four groups, can he pretty well grasped
by comparing the maximum undistorterl
power output, the harmonic distortion
percentage for generally used power out-
put levels, and power sensitivity.

1932

Harmonic Distortion

Harmonie distortion can be quite an-
noying. and the 1LILE. has arbitrarily
standardized upon the level of 6 percent
as the maximum allowable; the maximum
undistorted power output rating of all
tubes being based on this maximum har-
monic distortion figure, ‘Whether this
rating is allowable is a very debatable
point, but it is the generally accepted
allowable maximum. The writer has
found, however, that the harmonic dis-
tortion allowable without unpleasant ear
reaction will vary considerably with note
pitel, note combinations and volume lev-
cls; in general it being less noticeable at
high volume where it is masked by
speaker distortion, 1le has reached the
gzeneral conclusion that at home enter-
tainment levels for really pleasing qual-
ity. 5 percent is too high, 1 to 1’2 percent
is about all that should he permitted for
really high quality reproduction at home
volunme levels.

Power Sensitivity

Power sensitivity is a means of indi-
cating the ratio of input voltage required
for a given power output, and might be
termed a neans of expressing efficiency
in terms of input voltage plotted against
power output, Its greatest value is in
determining the voltage required to drive
the output stage, and deciding whether
this ecan be provided economically and
adequately by the available preceding
circuit.

The chart below gives a good idea of
the relation of these values for the four
available systems,

Mar- | Har-
Mani= [ oonie | monie |
nntn 1D 1=~
unilis- | tortion | tortion | Power
torted [for 20-|for 2.0~ wensi-
Prower watd watts | tivity
| output | output | ontpat
Jyatems wiltts ‘ |
() 45 pu=h-pull_. .. 3.2 | 03 | 10 i
(b)Y 47 pushpull. ., R oy 25 1.53
G 10 posh-pull 1 |
(vlamn B) 16. 6.2 1.3 11%*
(1) "15 push-pull
Gl AL . s I R B S T T
*luclnding one suitable deiver stage,
(Continued on pagc 49)
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A PRACTICAL "3-TUBE"
SUPERHETERODYNE

By H. G. BOYLE*

HERE has heen an increasing de-

mand, of late, for smaller and sim-

pler receivers of midget construe-

tion. The problem is to design a
receiver of the greatest efficieney  with
the least number of parts, As a rule, the
very small sets were simplified versions
of the larger sets; the same circuits being
used without any changes from standard
practice,

After a few preliminary attempts were
nuade to build a small receiver along
standard lines, it became apparent that
some radical steps must be taken in order
to obtain satisfuctory results,  The tol-
lowing outline will cover the system de-
veloped which has a far greater efficieney
than any other arrangement of a like
number of tubes and parts.

The Detector-Output Tube

As the first step toward the solution of
the problem it was believed that if the

Illustration showing the comparative size

of the *“Tynamite.”
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second deteetor of a superheterodyne were
replaced by a combination detector and
output tube, a considerable saving would
be immediately effected.

if the plate-current characteristic of
the type '47 tube (pentode) be examined,
it witl be found that a “knee” or bend
occurs at a convenient operating point.
The plate current Howing at this operat-
ing point (grid bias) is sufficient to pro-
duce the proper bias across a resistor coin-
nected in the filament eircuit of the pen
tode, This knee may bhe used for detee-
tion pwrposes. and the outpat of the tube
fed directly into the ountput trausformer
of the veceiver, With this arrrangement,
it would be possible to develop an out-
put-power about eqgual to that which would
be obtained werce the tube used in the
conventional amplifier circuit.

Curves were then run to determine the
correet value of bias resistor for the best
balance between power sensitivity and
overtoad. (Overloading ocecurs when an
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increase in signal strength produces a
distorted signal in the output,) Fig, 1
shows the relation between grid bias and
plate current of a '47 pentode, It is seen
that with a bias of 2552 volts, the plate
current is 5.8 ma., and that a 4,400 ohm
resistor in the filament ecircuit of the
tube would give the desired bias, (4400
X 5.8/1000 equals 25.52 volts.)

Figure 2 is an interesting curve in that
it shows the power output obtainable with
inereasing signal voltages applied to the
grid ol the tube. The absecissa (horizon-
tal linedr represents the peak value of
signal volts; the left-vertical line, the
power outpit in milliwatts, It should be
noted that when the peak signal voltages
reach 31, grid current starts to flow, and
the power ontput does not increase with
signal voltage. The dotted line in the
sanme figure shows the actual voltage actu-
ating the tube with various sighal volt-
ages. It is seen that with no signal in-
put, the grid voltage is equal to the bias
voltage (25.52 volts); as the signal in-
creases in strength, the actual voltage on
the zrid of the tube increases accordingly.

The curve in Fig. 3 shows the relation
between power output and load imped-
ance.  Maximum power is secured with
this arrangement with a lead of 65,000
ohms; further experimenting, however,
indicated that Detter results would be
secured with a load impedance of 55,000
ohms and a grid bias of 20 volts. These
slight changes in values are due to the
fuct that the plate voltage in this ar-
rangemeut is 385 volts (135 volts higher
than usually used) and a screen-grid
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Fig. 1

Grid voltage—oplate current curve of
the pentode.
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The Crosley “Tynamite” and '‘Bonniboy™
employing the new design.
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voltage of 250 (this value being more or
less standard).

Further experimentation showed that
the power-output curve followed the nor-
mal fidelity of the pentode tube, giving
considerably greater response at the
higher frequencies. By using a suffi-
eiently large bypass condenser across the
bias resistor to reduce degeneration of
low frequencies to an acceptable mini-
mum, this *tilt” was still further accen-
tuated and it was found necessary to by-
pass the plate circuit heavily enough to
attenuate the higher notes in order to
obtain pleasing reproduction, As shown
in cireuit diagram, Fig. 4, this plate cir-
cuit filter consists of a .003-mf. condenser
coinected from plate to ground. This
filter was sufficient so that no additional
I.F. filter was necessary. This rather
large condenser did not affect rectifica-
tion to a measurable extent, although
heterodyne nuisance might have heen fur-
ther reduced by increasing the size of
this unit, if “boumy” reception would be
tolerated.

Since bias was obtained from a center
tapped resistor across the filament cir-
cuit, it became cominon between the de-
tector and LF, returns, and although of
very few ohms, it was found absolutely
essential to provide adeqguate hypassing
from the filameut to true ground in order
to prevent vielent overall oscillation. It
was found that a 5 mf. electrolytic con-
denser was sufficient for the purpose,

The scnsitivity of this detector-output
tube was such that it was necessary to
shield it externally from both static and

A technical discussion of an extremely compact new

receiver employing a single second-detector, output

tube and an image-frequency bucking device.

magnetic fields; the latter apparently ac-
tually moving the plate to such an extent
as to produce hums and roars, and in
some instances actual mechanical rattles.
A certain amount of coupling still existed
between the speaker leads, frame and ele-
ments of the tube, and it was necessary
to ground the speaker in order to pre-
vent self-oscillation within the detector.

Suppression of lmage Frequency
Response
It seemed illogical to include a 3-gang
condenser in a receiver containing only
four tubes, and it was felt that some ar-

An under-side view showing the layout of
the parts.
rangement miight be used whereby a 2-
gang condenser would produce sufficient
pre-selection.
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Fig. 4
Schematic circuit of the receiver (chassis No. 131) showing the value of all the parts.
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(1t does seem illogical to inelude a 3-
gang tuning condenser in a midget re-
ceiver having but “3” tubes; some manu-
facturers, however, “think” otherwisce.
Editor.)

Investigation showed that if the an-
tenna cireuit was tuned to some extent,
it would prevent eross-talk between adja-
cent channel station. However, with the
normal tuned circuit the “skirt” selec-
tivity (the “skirt” selectivity represents
the width of selectivity curve at frequen-
cies far removed from the resonant fre-
queney) is not sufficient to eliminate re-
sponse at the image frequency (image ire-
quency being the frequency of a station
whieh has a value equal to the resonant
frequency plus twice the LF. frequency).
1t was found that it was possible to tune
the antenna circuit so that it would act
as a series resonant circuit at the image
frequency, but under such conditions, and
with the load of an oscillating detector
on the circuit, the best image frequency
ratio obtainable was about 100 to 1 (im-
age frequency ratio may be defined as the
ratio between the total frequencies in-
cluded in the broadcast band, from 500
to 1500 ke. to the band of frequencies
over which image-frequency response is
secured), In practice, this was found
unsatisfactory., By very careful adjust-
ment it was possible to increase this ratio

(Continued on page 50)

el =i

The relative size of the <oils are
illustrated here.
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BUILDING

VARIABLE -MU

SIX

OW would you like to build a high
quality, six tube, electric radio at a cost
of twenty- to thirty-five dollars and a few
hours of fascinating work? This article
gives the plans and directions for build-
ing such a set.

The circuit consists of three stages of
high gain radio-frequency amplification,
using type ‘51 variable-mm tubes, (for
elimination of “cross talk™ and proper
volunie control), a power-type detector
using a ‘24 for maximum gain, resistance

Fig. A
Front view of the Variable-Mu Six.

Fig. B
Underssubpane! view of the set,
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(’47) power tube for
audio-frequency am-
plification. The sixth
tube is the '80 recti-
fier which operates
the built-in power supply and furnishes
the set with plate voltage. The completed
set measures 124, x 914 inches and is only
63, inches high. It operates any size 2500-
ohm field dynamic speaker with more vol-
mme than can be used in the average home,

The wvolume control action is particu-
larly good. This set is small enough to
fit in a midget type cabinet and cfficient
enough to deserve a place in a good con-
sole. The receiver will perform as well as
or better than many standard makes of
tuned R.F. sets retailing from sixty to
eighty dollars and has less hum than
many of them. A glance at the circuit
diagram (Fig. 3) will show that this effi-
ciency is not due to a freak hooknp, trick
coils, or speeial parts; the materials usced
may be obtained without difficulty. Any-
one who has an elementary understanding
of radio, who can follow directions. solder,
and use common hand tools, can build
this set successfully.

Building the Chassis

As the metal chassis is the foundation
of the set it is logical to build it first.
The drawing (Fig. 1) shows the lavout
and gives the measurements for the vari-
ous holes. Betore you start cutting, meas-
ure the size of your dial, filter choke, and
power transformer. As there is consider-
able variation in the size of these items,
you niay have to change the layout to fit
your own parts. The purpose of the
mounting bracket shown in the drawing
is to hold the 4-gang, .00035-mf, variable
condenser on edge so that the trimwmers
mayv be adjusted conveniently. It you are
going to use the de-luxe type of condenser
that has heavy square shielding between
each section, you will not need to make
the bracket as the condenser will bolt
directly to the top of the chassis. Make
sure of all these details before you drill
vour first hote,

et a piece of 20-gauge aluminum or
galvanized iron 1414 x 141 inches. Alum-
inum is easy to cut but hard to solder:
the iron is cheaper, solders eastly but is

RADIO-CRAFT

Chassis layout of the set
Detail views are shown to the right.

Fig. 1
in which all hole-locations are specified.

hard to cut. PPut your material on a flat
surface and lay out all the holes and cut-
outs. As the drawing shows the layout
as it appears from underncath: the flaps
must be bent so that the marked side of
the material faces down when the job is
done. If yvou get this reversed it puts the
volume control on the left, which is not
a good idea unless you are a “south-paw.’
The easiest way to make the big holes is
to drill small ones close together around
the edge and cut between them with a
sharp chisel: then smooth the edges with
a filee The large round holes for the
sockets and coils will have to be made the
same way if you do not have a fly cutter.
A sheet-metal shop will sometimes do this
type of work very reasonably,

When your holes are finished you are
ready to bend the flaps., Keep your lay-
out marks underneath and bend the two
34-inch flaps at right angles to the rest
of the chassis: now bend up the anchor
portion of the rear flap: bend the front
and rear flaps into position. Make the
chassis rigid by soldering or spot-welding
the overlap at points A and B on the left
and right edges of the chassis.

Winding the R.F. Transformers

Standard screen-grid R.F. transformers
will work in this set but those shown in
Fig., 2A are casy to make and are very
efficient. All the coils are wound on forms
of bakelite or fibre tubing l-inch outside
diameter and 1% inches long. They are
supported by small mounting brackets of
sheet brass as shown in the drawing. The
brackets center the coil within the shield
and hold it above and perpendicular to
the chassis. If the centering is not reason-
ably accurate or the coils not perpendicu-
lar they will be too near the shields and
eddy currents will be produced which will
cut the R.F. gain and make the set less
sensitive.  Make the brackets carefully
and test the completed forms for position
before you start winding. The less you
handle the coils after tliey are finished
the more uniform they will be. The coil
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A description of a T.R.F.
receiver designed for the
man who wants a stable set
using the latest tubes in a

simple arrangement.

terminals are 12-inch soldering lugs bolted
to the forms., One grid terminal is bolted
at the top of the form opposite the
bracket; the two terminals for the pri-
mary leads are bolted on opposite sides
of the bottom of the tubing, 90 degrees
from the bracket.

The antenna coil (T1) differs from the
other R.F. transformers in that the prim-
ary and secondary are both wound on the
one tube, one below the other. Solder one
end of the No. 32 dounble enameled wire
to the grid terminal. Wind the first turn
of the secondary parallel to the top of
the eoil but 3/16 inch Dbelow it. The
secondary is finished when you have
wound 1411 turns. You get the half-
turn by bringing the wire from the grid
terminal side of the form over to the
bracket so it will be grounded when the
coil is bolted to the chassis. Drill a hole
through the tubing just below the lowest
turn of the secondary, bring a loop of
the wire inside the form and solder it to
the mounting bracket. Wind the first
turn of the primary. When you have
finished the 18th turn solder the end to
one of the lugs at the bottom of the form.
The antenna goes to this terminal.

The other coils, (T2, T3, T4,} have dif-
terent primaries than the antenna coil
has. Wind the secondaries on the other
three forms just as you did when you
made T1, As shown in the drawing (Fig.
2C}) the primary is wound on the outside
of a piece of cardboard tubing that fits
over the secondary. You will need three
114 inch lengths of 1,16 inch cardhoard
tubing that will fit snugly over the wound
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Fig. 2. Detail sketches of the coils.

chokes and speaker-socket wiring.

Details of the coil

mounting bracket are shown at A; of the shield u B: of the R.F. coils at C; of the antenna

coil at D: of the R.F. chokes at

secondary. You may have to make this
tubing by winding gummed paper, 1Y
inches wide, over the secondary to the re-
quired thickness. The first turn of the
primary is parallel to the top of the card-
board tube and 9/16-inch below it. Wind
on 45 turns of 36 S. E. wire. Fasten both
leads of the primary to the tube with
gummed paper or adhesive tape. Slide
the finished primary over the secondary
till the top of the cardboard tube is 3/32-
inch below the top turn of the secondary.
Solder the leads to the lugs at the hottom
of the coil formi. The terminal connected
with the top turn of the primary goes
to the plate of the tube, The other term-
inal is connected to the power supply.
Make two more coils like the one You
have just finished . When you have done
this, smear a little Duco cement or aero-
plane dope over the top and lower turns
of each winding to prevent the turns
shifting when the coil is handled. Then
test all windings by putting them in
series with a dry cell and pair of head-
phones to make sure current flows through
them,

The R.F. choke (R.F.C.)
make. Turn a piece of wood or fibre to
the measurements shown in Fig. 2E.
Jumble wind 500 turns of the same wire

ijs easy to

E; of the speaker wiring at F.

used on the primaries of the R.F. trans-
formers. For terminals, drive two short
brads into the side of the form and solder
the leads to them. Test for continuity
with a dry cell and a pair of headphones.

The proper shields for the R.F. coils are
aluminum with screw bases 2 inches wide
and 31 inches high, The screw bases are
cut out to mateh the hole in the chassis
and allow the wiring to reach the coil
terminals. These shields are a standard
article and should be easy to buy. It is
also easy to make your own from the
proper size aluminum salt shakers which
may be obtained from any ‘“‘dime” store.
Just cut off the handles and drill the holes
in the top to make it into a screw base.
Mount upside down.

Assembling the Set

The bases of the tube shields and the
sockets are held to the chassis with the
same bolts. The three '51 sockets are
below the chassis in the first three, large
holes on the right of the chassis facing
the front flap. The 24 socket goes in the
fourth hole in the same row. Each socket
has a tube shield base above it on the top
of the chassis and all have filament prongs

(Continwed on page 48)
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See the text for operating voltages.
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UNIVERSAL-
RANGE OHMMETER

By BERTRAM M. FREED
and N. ARNOLD GOULD

Fig. A

Panel view of the tester.

INCE the advent of the more recent

radio receivers, the lot of the Serv-

ice Man has become more difficult,

When the first electric sets made
their appearance very few resistors were
used in their construction. The power
pack usmually had a voltage divider com-
posed of three or more sections, whose
combined resistance seldom exceeded
50,000 ohms, and a small number of car-
bon and wire-wound resistors in various
parts of the circuit. To check the values
of these units, a voltmeter and battery
combination was usually sufficient. How-

ever, when higher resistances were cn-
countered, no accurate cheek was avail-
able.

As receiver design became more com-
plex, service eqnipment had to be devel-
oped in order to meet the new require-
ntents,  More versatile set analyzers and
ohmmeters came into being. Now, with
receivers using higher voltages, automatic
volunie control, bi-resonator circuits, and
resistance-coupled amplification, it is
necessary to employ very high resistors,
far beyvond the range of the ohmmeter
at the disposal of the Service Man., for
regular service work.

With this in mind, the construction of
an ohmuieter, that would accurately meas-
ure almost any resistance encountered in
radio servicing, was planned. The com-
pleted unit far exceeded the low and high
limits originally contemplated; it was
possible to measure resistanees as high as
15 megohms and as low as t, ohm with

a fair degree of accuracy. 1In this man-
ner, resistances in automatic volume con-
trol circuits, grid-leaks in resistance

coupled cirenits, and bi-resonator circuits
may be checked. In addition, R.F. coil
primaries and secondaries, voice coils and
power transformer windings may be tested
for shorts; even for partial shorts.

The Ohmmeter

The essentials of the ohmmeter are
parts readily obtainable, as noe special
switches or resistances are requtired, Re-
fer to the diagram, Fig. 1.

An 0-1 ma. milliammeter is used; S1and
32 are D.P.D.T. switches tfor changing
the circuit from “series™ to “shunt” test-
ing; 83 is a S.P.8.T. switeh for turning
the battery enrrent on and off: R1 is a
resistance ot 2000 ohms; R2 is a 3000
ohm variable resistor; D is a small 4,
volt (" battery, R2 is variable for zero
adjustment of the meter.

22

R4 is a carbon resistor from 500,600 to
750,000 ohms depending on the voltage
supplied by the power transfornter, P.T.—
this resistance limits the current flow
into the eter, thereby preventing acci-
dental burn-onrt; R3 is a variable resistor
of 250,000 ohms and is used as a zero ad-
justment for the high voltage; C1l is a
fixed condenser of .l-mf. or more—the
salue is not critical as it is used to pro-
vide a smoother current flow in-so-far-as
it absorbs each current pnlsation, in tak-
ing a charge from the rectifier output.
Only a condenser of high quality should
be used as a breakdown might be disas-
trous to the power transformer,

A B-volt 1 -ampere tube was chosen tor
the rectifier, because of its low cenrreuat
requirements, and also because either a
1A, '12A or 171A tube is usually in-
cluded in the kit of the Service Man,

In order to keep the completed nnit as
compact and light as possible, it was
necessary to seleet as the power trans-
former, one that was very small and light.
To this end. various audio transformers
were tried. Dearing in mind that a high
voltage was necessary to secure a very
high-resistance range, a good quality 10-1
ratio andio transformer was selected. Due
to the construction of the transformer,
about 120 wurns of B.&S. gauge No. 22
enaineled wire was wound over the regu-
lar transformer secondary to obtain the
required filament voltage for the rectifier.
A layver of fish paper was wrapped aroulid
the winding and the laminations were
re-asseinbted.

At this point it may be expedient to
mention that care should be exercised in
choosing a transformer with sufficient
iron, Lack of sufficient iron in the trans-
fortmer will cause the core to become
saturated and overheat, which would re-
sult in a rapid drop in voltage.

A flush receptacle was placed in the
rear of the ohmmeter compartment to
facilitate casy conncction to the power
line and to eliminate hanging wires when
not in use,

Low Resistance Measurements

For low resistance measurentents, ter-
minals C and l. (Fig. 1) are used. The
battery switeh 82 is closed and the
D.P.N.T. switch, composed of switches S1
and 82 as shown in the diagram, is moved
to the “shunt” position (positions D and
A respectively). This causes a current
flow through R1 and R2 through the me-
ter. With R2 adjusted to show a full
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Fig. B
view of the tester.
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Fig. 1
Schematic circuit of the tester.
scale deflection (1.ma.), the resistor un-
dor test is shunted across the meter. The
range of this scale is from 1, to 1500
ohms, depending upon the internal resist-
ance, of the meter used. For measure-
ments 4p to 75 ohms it may be necessary
for every constructor to plot his own
graph as cach meter will vary slightly.
Where it is inconvenient to obtain low
value resistors for plotting a curve, the
following formula may be used for the
low range.
Rm
R = - -
11
——1
i
Where
R is the unknown resistance;
Rm is the internal resistance
neter;
I is the enrrent range of the meter, in
this case 1 ma.;
I1 is the reading obtained.
(Continued on page 57)
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Fig. A

>

ITH the addition of the rela-
tively new 2-volt tubes, a num-
ber of receivers using these tubes
have been constructed. Such re-
eceivers are usually designed to operate
from an air-cell battery which, it ix
claimed, has a useful life of about 1,000
hours. Some people who use the air-cell
battery far out in the country have stated
that the air cells gave service for about
400 hours; in another district, some
people claimed a life of 600 hours. It has
been assmmed that the extremely moist
air in some parts of the country is the
cause of the short life of the air-cell.

The possibility of producing a device
that would depend for its operation upom
heating effects was begun by the writer
some time ago. The result is the “Ther-
motron,” a thermo-electrically operated
generator. The Thermotron uses gasoline
as a fuel and eonsequently is especially
intended for use in farm districts where
eleetric power is unavailable. rasoline
and kerosene heated devices constitute an
essential part of the environment of a
farm home. Anything in this category
is suitable to the farmer. 1Tt inspires
confidence hecause such fuels have been
and are a part of their environment.

In Fig. A is shown a thermo-clectric
generator which is based on the phenom-
enon of thermo-eleetricity discovered
many years ago, This gencrator, which
was given the name Thermotron has heen
specifically designed for use in rural
homes as a source of filament current for
modern hattery-operated radio receivers
using 2-volt tubes.

In Fig. I} is illustrated the current pro-
ducing section of the Thermotron. This
section forms a unit-body consisting es-
serutially of a plurality of thiermocouples
connected in serics and a radiator ring
carrying fins which projeet radially out-
ward., The radiator or spider ring en-
elosing the thermocouples is eleetrically
insulated from the sanie but in thermal
contact therewith.

RADIO-CRAFT for JULY,
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THERMOCOUPLE

By DR. OTTO HERMAN

VM.

&

DISSIMILAR

Fig. 1
illustrating the principle of the
thermocouple.

Sketch

An interesting description of a
thermo - operated generator
which is capable of supplying

"A" power for air-cell receivers.
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Voltage and current curves of the **Thermotron.”

By itself, the thermocouple seetion re-
sembles a dise having a hole in the center
and being divided into a number of cquatl
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Fig. C

UNIT

sectors, each of which forins a negative
thermo-element. DBetween thie negative
eloments, and electrically insulated there-
from, are the positive Z-shaped elemnents
prepared from a strip of ribbon and or-
ganically united at their extremities with
the negative elements to secure perman-
ent junctions with no extra ohmic resist-
ance.

Obviously, cach positive element (ex-
cepting the first one) is organically
united with a negative element sector to
form a eold junction and with the other
adjacent negative element to torm a hot
junction. In other words, the elements
forming the thermocouples alternate with
cach other, so that the first positive ele-
ment and the last negative element, both
of which being econnected to terminals,
ecome necessarily next to one another in
the ring-like structure, as indieated in
Fig. B.

IIAII

The Elements

The positive element, which is fornted
from a strip of ribbon, consists of an alloy
composed of nickel, copper and silver. The
silver component in the alloy does not
exceed one percent by weight; its melting
point is 1275° C.

The negative element alloy is eomposed
of antimony, vanadium and zine. The
vanadinm content in the alloy is of the
commercial kind and does not exceed five
percent by weight. It makes the alloy
more negative against the positive ele-
ment and also serves the purpose of pre-
venting its oxidation up to about 415° C.
Moreover, the vanadium content also
raises the fusing point of the alloy up to
about 675° C., and imparts to the alloy
the strength required for practical pur-
poses.

The current in a thermocouple formed
from these two eleetrodes flows from the
nickel-copper-silver alloy over tlie hot
junetion to the antimony-vanadium-zine
alloy. 1 have termed that electrode—
from which the current flows over the hot

(Continued on page 51)
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An early type of receiver mount,

SERVICING
AVIATION SETS

In this first of a series of articles the
author discusses the power equipment
used in airplane radio installations.

By MYRON EDDY

Fig. F
A dynamotor used in airplane work.
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Fig. 2
The Eclipse engine-driven generator.
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Fig. 4
Arrangement of parts in the Deslauriers pro-
peller and governing action.
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N aviation, there are plenty of radio
sets to be serviced. You will find these
receivers at every airport (the law
requires an A-1 airport to be able to
communicate with all radio-equipped fly-
ers); and you will find them on every
transport 'plane. Being radio-equipped,
such planes earn more nmoney tfrom mail
contracts.  Some airline companies use
radiotelephone and some use radiotele-
graph. The government uses both: in ad-
dition. it maintains radio-beacon stations
from one end of the country to the other.

These sets which safeguard the air trav-
eler are certainly most important; they
cost a great deal and should receive the
best of servieinyg, especially becauwse they
are not very well protected while on the
plane. The airplane pilot may be able to
operate a radio set, and the airplane me-
chanic can probably keep it clean and re-
place batteries. but you radiomen are
going to have to do the real service work.

Transport conpanies employ radio Ser-
vice Men, but the itinerant flyer must de-
pend on local talent wherever he is forced
down and whenever he lands to call on
his Aunt Sue or get gas. 1t may be that
our young and inexperienced pilot, Mr.
Elmer Zilch, merely needs a 13" battery.
Or maybe he will tell you that ‘“this here
needle pointed *way past the red mark for
a long while, and then that tube got all
blue.” These things happen in the best
families. That's why Service Men at
every cow pasture airport and crossroads
hamlet should know how to shoet trouble
on airplane sets.

This is true whether or not the radio
trouble developed in the air is serious,
or the repairs expensive, because the plane
ordinarily must land approrimately when
and where the trowble ocewrs: which
means that if the leading village radio
expert in Podunk gets a hurry-up call to
the municipal airport to fix the set on
the ’'plane of a big butter-and.egg man
headed east and can't handle the job,
Podunk gets a black eye, and the man
called in as a radio expert gets nothing.

But mark this,—if the trouble is in the
receiver, the local Service Man can fix it,—
then charge plenty. (And what a pleasure
that is in these dayvs of f{ifty-cent service
calls: “no fix. no charge”; since the prob-
lems encountered in servicing aviation
radio receivers are essentially the same

RADIO-CRAFT for

as those associated with broadcast re-
ceivers.

Aboard the ‘plane the receiver is stung
in a cradle (an early type, using rubber
rope, is illustrated in Fig. 1), but when
the pilot sets his "plane down hot, bounces
and then guns the motor, the radioman
must either hang onto his receiver or his
chair. le usually lets the receiver *“ride,”
because lhe doesn’t like to eat standing
up. On the take-off, he can brace himself
with his legs and try to steady the set
with his hand. but I think he'll find
drinking coffee on a roller coaster an
easier thing to do! In fact. the entire set
as installed on a plane operates under ad-
verse conditions as to vibration, dirt, in-
clement weather, cte.

Flying along in fair weather, all is fine,
But when the 'plane flies over the moun-
tain, the operator and his set both get
bumped a bit. The air is fine but frisky.
Going over the “hump” of the Rockies
vou will find not only Big Papa hump,
but a very large family of little humps.
The receiver beats a tattoo on your fin-
gers when you put your hand behind it
to stop its shimmy. Your hands get cold
andl so does your set; and there is many
a job for the Service Man at the end of
a nmountain run because the heater-unit
of the set wasn’t generous enough with its
calories while the 'plane was flying above
the line of vegetation.

Another thing that Old Man Weather
does to complicate the job of servicing
aviation teceivers occurs in the tropics.
That is the undue heating of parts.
Moisture is absorbed by coils and con.
densers, Old Sol comes along and does
the rest: the set is steamed and baked
until you finally have one well-cooked
radio goulash, but not a dependable set,
The only thing a Nerviee Man can do to
combat thiy proecess is to anticipate na-
turc's cooking by a little premeditated
baking of his own. If he will house the
set between flights in a little radio 2a-
rage containing dry warm air and nothing
else but, okay!—otherwise, stand by for
blue smnoke and fireworks,

Pan-American Airways, Inc., fly air-
ways south out of the United States total-
ling nearly 15,000 miles. They have one
of the most efficient aviation cormmunica-
tion systems in the world. The Chief
Communication Engineer of this company
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says that heat, cold, and noisture are the
great enemies of the men who service
these sets. This organization has devel-
oped its own radiotelegraph sets, radio-
telephony not being used: and, naturally,
must develop its own serviee crews. These
are recruited mostly in the United States,
the radio operators holding commercial
licenses,  The fattest operators handle
ground stations and service ‘plane sets,
only men weighing *»ss than 150 pounds
being assigned flight duty. (Old-time
Service Men who like their groceries, take
note.)

But servicing receivers is only a smatl
part of the total radin service work to he
done in aviation; nevertheless, in cevery
case this work must be done by highly
competent workmen,

Aeroplane Generators

To properly service aviation radio
equipment it is absolutely essential that
you understand the “power pack™ used.
The original source of supply may be a
generator, or it may be a dynamotor and
battery. If a generator is used, it may
be either ant engine-driven or a wind-
driven type. It wind driven., it is un-
doubtedly equipped with a Deslauriers
propeller, T will tell you first about both
generators so that you can service either
one; then., dynamotor servicing will be
discussed,

The Eeclipse, one well-known type of
airplane-engine-driven generator, is in
very general use on radio-equipped trans-
port planes, Figure A shows this gen-
erator and its control box; Fig. 2, the
manuner in which they are wired, and;
Fig. B, the component parts,

This instrument is a D.C, shunt-wound,
self-excited. 4-pole machine and is seelred
to the engine by bolts, being driven from
the airplane engine through a splined
driving shaft.

Usually, a flexible spring coupling is
connected between the drive shaft and the
armature to absorb any tortionat vibra-
tion from the engine crank-shaft, When
this coupling is correctly assembled and
the armature is held securely, the splined
member of the coupling can he turned
cither way approximately 13 degrees with-
out the springs becoming loose. If it be-
comes necessary to take apart the flexible

RADIO-CRAFT for JULY,

Parts of the Eclipse generator.
Control Box used with the Generator of Fig. B.
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coupling, the exact position of the spring
adjusting nuts should be first carefully
noted.,  In reassembling, if the nuts are
set up to their oviginal position, the cor-
rect spring tension in the coupling is then
assured.  (The adjnsting nuts should be
locked with a tie-wire to prevent their
coming off,)

In servicing this generator, the follow-
ing points should be carefully horne in
mind. The commutator should be clean
and smooth. The brushes should be clean,
and free to move in the brush box, while
making good contact with the commuta-
tor over the entire arca of the bhrush sec-
tion, Bearings should he kept correctly
lubricated.  If it is found that oil has
leaked into the interior of the gencrator
from the cugine, look to the various oil
sealing washers and replace any that are
damaged or worn.,  Also clamp up tightly
on the bearing plates.

An old generator will often he found
more or less filled with carbon dust,
mixed with oil.  Always elean this out
with gasoline and a brush then make
certain that the generator is dried out
well.  ‘The commutator may be cleaned
with a cloth and a Tittle gasoline if
necessary,

Most Service Men know enough not to
use cmery cloth on a commutator; No.
000 sandpaper, or even finer, is reeom-
mended.  Of course, if the commutator
has been severely pitted, the armature
will have to be removed, and placed in a
lathe so that a slight cnt can be tuken
across its face, In this case the mica
will also have to be undercut and the
commutator curefulln polished,

New brushes may he quickly seated by
placing a thin strip of fine sandpaper nn-
der the brush with the sanded side of the
paper in contaet with the brush.  Then,
by drawing the sandpaper from under
the brush repeatedly, in the direetion of
rotation of the armature, the brushes will
be made to conform to the general shape
of the commutator. It is not necessary
or desirable that any tension in addition
to that furnished by the brush spring be
applied during this process. Sometimes
the brush followers are binding., These
should bhe adjusted to give free up and
down movement.

(Continued on page 55)
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L
Fig. A
The Eclipse engine-driven generator.

Fig. D.
A single-blade Deslauriers wind generator.

Fig. E
One type of airplane dynamotor.
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RADIO CRAFT'S TUBE TABLE

DETECTORS AND AMPLIFIERS
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THE ADYENT OF THE NEW TUBES HAS MADE A COMPLETE, UP-TO.DATE TUBE CHART AN ABSOLUTE NECESSITY. RADIO.CRAFT THERE-
FORE PRESENTS THE MOST COMPLETE TUBE CHART WITH SOCKET CONNECTIONS AND SYMBOLS, AVAILABLE TO THE PUBLIC.
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HOW TO USE A
SET ANALYZER

By F. L. SPRAYBERRY

HE purpose of this article is to inform the Service Man

of the correct procedure in the use of & modern set

analyzer; and how to interpret its meter readings in the

terms of normal or ahnormal receiver operation. Provided
these simmple instructions are foilowed, anyone with a lunda-
mental knowledge of vacuum tube cirenits can intelligently
gervice the modern broadecast receiver with a minimum amount
of time and lahor.

Type of Instruments Required

First we shall describe the two meters around which is built
the Jewell Model 444 set analyzer that has been selected as an
example of good instrument design.

The meter on the left, Fig. A, is of the A.C. type, having
scales for both current and voltage. The range in amperes is
0-4 and 0-8, the milliampere range being 0-20 and 0-100. The
A.C. voltage scale is 0-4, 0-8, 0-160 and 9-800. The instrument
on the right is a combination volt and milliammeter for D.C.
voltages and currents and in addition has three calibrated ohm-
meter scales, with ranges of 0-1,000, 0-10,000 and 0-100,000
ohms. A 4.5 V. flashlight battery provides voltage for the ohm-
meter and for tube testing. Every instrument scale is available
at the indented jacks along the rear edge of the panel.

Many Service Men make measurcments with a set analyzer
but do not know what these measurements mean, or how the
instruments are connected to the circuits under test, and there-
fore cannot visuatize the conditions in the circuits.

The successful interpretation of set analyzer readings depends
upon a knowledge of the fundamental connections shown in
Figs. 1A to F. 1t makes no difference how the tester is mec-
chanically arranged,—if it is correctly designed it will always
electrically connect instruments to a circuit as shown in these
figures.

Rule Number One

The common reference point for ail the voltages (except
ecathode and filament) in a vacuwm tube circiit (measured at
the tube socket) is its filmment or cathode. That is, i€ the tube
is of the "indirect healer™ type, such as the 24, 27, '35, or
51, the cathode is the high-voltage negative: and if it is of the
direct heater” type, such as the '01A, "12A, '71A, ’45, 47, or
'50, the negative side of the filament is the high-voltage negative,

Therefore, high-voltage negative of a particular tube is always
taken as a reference point with respect to any other part of the
circuit of that tube. Consequently, if we say a certain tube
has a plate potential of 250 volts, a control-grid potential of
16.5 volts, or a screen-grid potential of 250 volts, we really
mean with respect to its cathode or filament.

(Note that the terms “‘B’ negative” and “ ‘B’ positive”
should not be applied to the current svlrrec—ordinarily, a power
pack—but only in connection with the plate-circuit return [for
minus, and the plate, for positive] connection of a tube. Such
careless use of the term * ‘B’ negative” and “ ‘B’ positive” has
resulted in much misunderstanding. The power puck terminals
are correctly designated enily as positive or negative; that is,
without any mention of the letter “B.,” Battery manufacturers,
through battery markings, have contributed their share to the
confusion. Technieal Editor.)

The cathode potential is a figure obtainable only in tubes
of the indireet-heater type, and is the voltage measured between
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A discussion of analyzer theory

and operation which starts from

the very depths of receiver-

voltage measurements and shows

the reader the "how' and "why"
of analyzer operation.

Fig. A
A Jewell analyzer employing the principles discussed in this article.

the cathode (emitter) and its heater-filament. The cathode
may be positive in polarity and the filament negative, or vice
versa, depending upon the circuit arrangement.

The filament voltage is not measured with respect to the
high-voltage negative, but is simply the voltage drop across the
filament. The filament cnrrent souree may be a battery or, (in
the case of an A.C. receiver), the secondary of a step-down
transformer.

From a consideration of these fundamentals we may conclude
that if the negative end of the high-voltage cirenit becomes
open, shorted or incorrectly grounded. the measurements ob-
tained will he inaccurate; hut of this, more anon,

Filament Voltage

Consider Fig. 1A which represents a set analyzer voltmeter
connection for the measurement of filament voltage, What
conditions could exist if “low,” or “no voltage,” is indicated
on the meter, V? (We assume voltage is applied to the primary
of the transformer, which is not shown.)

If there is uno secondary voltage, the transformer filament
winding is almost invariably open; a continuity test will give
an immediate check on this. If the voltage is low, the complete
cirenit may be shorted or grounded, (the ground may he to the
core of the transformer, or to the chassis of the receiver); a
continuity test between filament and core or chassis will estab-
lish where the ground exists,

If the filament voltage is high, the secondary winding may
be shorted to another secondary or to the primary, or the
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Fig. 1.

The points between which the terminals of a Voltmeter should be connected for measurement work is shown in the above

sketches, The connection of the milliammeter for, plate and screen-grid current readings are shown in E and F respeclively.

line voltage may be high make a continuity test for shorts
or grounds, and use the A.C. voltmeter to check the line voltage.
Watch out for shorted primary turns, which also will cause a
high filament secondary voltage.

Cathode Voltage

In Fig. 1B we have the connection for the measurement of
“cathode” voltage: that is, the cathode-to-filament potential as
indicated on meter V. 1n this circuit, what condition could
cause a low, high, or no-voltage reading on meter V?

Consider low voltage first. Since the cathode voltage in this
instance depends on the plate current flowing through the tube,
a low cathode voltage will be indicated if the plate current is
low (due perhaps to low plate voltage, or a weak tube).

An indication of “no voltage” between cathode and filament
(which in this example is shown grounded at the center-tap
of the filament voltage secondary winding} will be obtained if
the condenser C is shorted. since the bias resistor R is then
shorted out of the circuit, which results in no voltage drop
across R and therefore no cathode voltage.

polarity of the voltmeter is reversed within the set analyzer
so that the plus end of the meter is connected to the cathode,
and the negative end to the grid. What conditions in this
circuit will cause abnormal measurements provided we have
plate current?

Suppose the circuit were normal and the resistance R2 in the
control-grid circuit was a 500,000 ohm grid leak in a resistance-
coupled amplifier. Would our voltmeter at V indicate exact
control-grid voltage? XNo. net at all. since in the grid circuit,
there is a 500,000 ohm resistance (RR2) which is in series with
the voltmeter.

Now, in order to get a voltage indication on a voltmeter,
current must flow in the circuit; and when the voltmeter is
connected between the control-grid and cathode, the only current
flowing in the circuit is that taken by the instrument. The
voltage drop across the bias resistor is never high enough to
drive through the circuit a current of sufficient magnitude to
move the moving element, and thus the needle of the voltmeter.

Therefore, due to this high resistance in

High cathode voltage, positive in polar-
ity. may be caused by a short to the “B+"
circuit, or to one of the tube elements;
either will result in a high plate current
and, in turn, a large voltage drop across
R. Lack of cathode voltage may be caused
by an abhsence of plate voltage, open plate
circuit, shorted condenser ‘“C,” or open
cathode circuit.

The dotted lines in Fig. 1B show how
a positive voltage might be placed on
the heater to cause the cathode to be nega-

the circuit, the indicated voltage (on the
voltmeter) will be much lower than the
true or cffective voltage,

The correct way to get the effective
control-grid voltage would be to short the
grid load resistor; or to niake a nieasure-
ment of the cathode voltage (which in
most cases equals the controlgrid volt-
age). If the bias resistor R becomes open
and a control-grid voltage measurement
is attempted witl the set analyzer, a high
control-grid voltage will cause a corre-
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tive. Should this be the case the center-
tap of the heater, as indicated by X, will
not be grounded.

spondingly low plate current. The reason
I for this is that the instrument itself takes
the place of the bias resistor, the high

It is interesting to note that the con-
trol-grid and cathode voltages ordinarily
are the same unless, as in the instance
iltustrated in Fig. 1B, the cathode is given a negative (or
positive) voltage by placing a positive (or negative) charge
on the heater. Also, if a positive charge of greater value than
the voltage drop across R is placed on the heater, then the
cathode voltage will be negative, the exact value being the
difference between the voltage drop across R and the voltage
applied to the heater. Few sets, however, employ a negative
cathode voltage and in most cases the applied cathode voltage
will be equal to the effective grid voltage.

In Figs. 1A to 1F, you will note that resistors R1 and R2 are
placed in the plate and grid circuits, respectively, to represent
the load. Actually these may be coils. transformers, chokes
or any other form of impedance; in any case, the same prin-
ciples apply. The battery represents the high-voltage suppty
while the plate bypass condenser C1 may represent either the
filter condenser system in the power pack, or one of the regu-
lar plate-circuit bypass condensers.

Control-Grid Voltage

Now refer to Fig. 1C which shows the voltmeter connection for
determining control-grid voltage. In this measurement, the
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Fig. 2
Measurements in a push-pull stage.

voltage dronp occurring across the instru-
ment due to its high resistance. When
this condition is noted with a set analyzer
always check the bias resistor with the continuity tester; since
a condition of high plate current and no grid bias usually
indicates a shorted bias resistor bypass condenser C.

If the control-grid circuit becomes open at any point, control-
grid voltage will not be indicated on the voltmeter. Likewise,
if the primary of the coupling unit in the preceding stage
becomes shorted to the secondary or control-grid circuit, a
positive bias will be placed on the control-grid of the tube.
This will show on the set analyzer as a high plate current; also,
the normal control-grid voltage reading will not be evident but
the meter will be reading in the reverse direction. This condi-
tion is sometimes found in resistance or impedance-coupled
stages, due to a leaky or shorted coupling condenser,

Consider Fig. 1D, which represents a stage of resistance coup-
ling (a form found in many makes of early screen-grid sets,
particularly the Atwater Kent; impedance coupling is utitized
in the R.F. stages). If condenser C, which couples the plate
and control-grid circuits, breaks down under voltage, the control-
grid of the following tube, V2, becomes positive and if Z1 is a

(Continned on page 55)
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Fig. 1
it's a pleasure to measure.

PRIZE AWARD

SERVICE JOBS IN BEAUTY SHOPS
By C. O. Nixon

With this new kink,

~VERY town and city of 2.000 popula-
Z tion and over has its beauty shops,
each with its permanent waving ma-
¢hines.

Most of these are without voltage nte-
ters which are essential in ordey that the
operitor may note the voltage fluctuations
while “baking"” a head of hair. and in-
(¢rease the time to compensate for low
voltage—which is usunally caused by put-
ting onto the line a hair dryer, ete.,, while
baking.

Live Service Men in small towns and
cities can “ecash in” by attaching to these
permanent waving machines for a nom-
inal sum, an A.C. line voliage meter as
illustrated in Fig. 1. In the case of the
Gabrieleen machine it is only necessary
to twist the prongs of a Beede or Readrite
A.C. 150-volt meter so that they may be
ingerted into a spare heater socket (Fig.
1).

The Fredericks and other makes will
require slightty different application, but
should not be difficult for any Service
Man who kuows his “stuff.”

This meter installation is easily sold
and made, as similar voltage indicators
huilt into the machines cost £65.00 and
niore.

These Beauty Shops are potential buy-
ers of interference filters to be applied to

SHORT CUTS

IN RADIO SERVICE

$10 FOR PRIZE SERVICE
WRINKLES .

Previous experience has indicated that
many Service Men. during their daily work,
have run across some very excellent Wrinkles,
which would be of great interest to their
fellow Service Men.

As an incentive toward obtaining informa-
tion of this type, RADIO-CRAFT will pay
$10.00 to the Service Man submitting the
best all-around Radio Service Wrinkle each

month. All checks are mailed upon publi-
cation.

The judges are the editers of RADIO-
CRAFT. and their decisions are final, No

unused manuscripts can be returned.

Follow these simple rules: Write, or pre-
ferably type. on one side of the sheet, giving
a clear description of the best Radio Service
Wrinkle you know of. Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You may send in as many
Wrinkles as you please. Everyone is eligible
for the prize except employees of RADIOQ-
CRAFT and their families,

The contest closes the 15th of every month,
by which time all the Wrinkles must be
received for the next menth,

Send all contributions to the Editor. Ser-
vice Wrinkles. ¢ o RADIO-CRAFT, 98 Park

Place. New York City.
T ——
their hair drying equipment, especially

such shops as have radio receivers,

IMPROVING THE A. K, 35
By Theodore R. Sayre

L. battery receivers are characterized
O by a deplorable lack of good tone
quality. To correct this state of affairs,
the writer worked up the audio amplifier
iltlustrated in Fig., 2. An excellent "‘mod-
ernizing” job can be done by applying
this circuit to Atwater Kent No. 35 re-
ceivers with greatly improved quality and

volume resulting therefrom.
Incidentally, the seusitivity will be in-

creased to  a  considerable

BOUBLE CIRCUIT JACK
FOR PHONG. PICKU

vOL. CONTROL AND
PiCKUP TRANSFORM[R

extent, I addition, this unit
makes an  excellent D.C.
phonograph amplifier since

the type 22 tube gives con-

¥ . .
i siderable voltage gain.

THE "B" UNIT'S FIELD SUPPLY

srae

AN bought

o -
OUTPUT ]
By A | |
- L UITE a few people have

116-volt D.C. dy-

namie speakers  but have

failed to get good results be-

\

7 o r ( [ r oUtRUT
g_'g ikt cause the field-coil did not
- receive cnough current when
= connected to their radio re-
:éz' ok SErl o 5.,‘1‘2_ et R e ceiver as one of the filter
S choke-coils; also. there are
Fig. 2. Circult of the revised A.K. “'35" many 110-volt A.C. dynamic
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Fig. 3
Mr. lIsrael’s “field supply.”

reproducers collecting cobwebs simply be-
cause something is wrong with the rec-
tifier system.

Ilowever. by connecting a standard
«R" eliminator. as shown in Fig. 3. con-
siderable direet current will be available
for operating field coils,

The reproducer field-coil is to be con-
nected, as shown by the dotted lines, in
place of choke 2. The current through
the coil may be regulated by connecting
4 variable resistor from "“B” plus to “B”
minus. This unit is indicated as R, its
value being variable between the liniits
of ahout 0 and 25.000 ohms, This re-
sistor is preferably of the compression
type. so that its eurrent carrying capacity
will inerease as its resistance is lowered,

To prevent the current drain exceeding
the rated output of the tube used as a
rectifier, it is advisable to connect a mil-
liammeter in series with the circuit, as
indicated at M.\,

A.C. RADIOLAS ON D.C.
By Robert C. Barton

ANY Service Men seem Veticent about
M attempting to convert 110-V. A.C,
receivers to operation on D.C. supply lines
of practically the same potential. While,
in general, it is not advisable to attempt
to rewire most sets, many models are
readily adaptable to such changes. the
modified receiver giving very satisfactory
performance, even though the maximum
ralie of the high-voltage supply cannot
exceed the line potential which, ordin-
arily, is about 120 volts.

Past issnes of Ramo-Crarr magazine
have contained detailed data concerning
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Fig. 5. Detail of the filament connections.
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Modified diagram of an RCA 9-tube superheterodyne, now capable of operating with but B tubes from a D.C. line.

the ehange-over of relatively simple sets
such as the Freshman “Masterpiece,”
certain Atwater Kent models, and one or
two other makes of similar type; how-
ever, there has been no attempt to de-
scribe the changes to be made in, for
example, a complicated receiver such as
the RCA-Victor *80" Superheterodyne
chassis. (See Data Sheet No. 29, in the
November, 1930 issue of Ranto-Crarrt; see
also Data Sheet No. 44 in the June issue.
Technical Editor.)

Of course, such sets may be operated
from a D.C. line supply by means of a
rotary converter, motor-generator, rotary
interrupter and transformer, or a vibrat-
ing type of interrupter and transformer,
(the transformer in the latter two ar-
rangements takes care of the reduction
in voltage incident to the use of circnit-
interrupters; this point has been dis-
cussed in past issues of this magazine).

However, where space or cost are im-
portant factors, the solution is to convert
the circuit. 1n Fig. 4 is shown the dia-
gram of the RCA-Victor (cte) 9-tube
superheterodyne nmodified as an 8-tube set
for operation directly from the D.C. ligbt
lines. Note the convenience with which
the cathode-heater type tubes in the
original receiver lend themselves to this
circuit change; as shown in more detail
in Fig. 5, the filaments are to be con-
nected in Series.

All grounds are to the chassis only. A
ground connection for the set is auto-
matically obtained through connection to
onc side of the light line. Particular
attention should be given to antenna
condenser C, since this unit may be called
upon to function as a protective device
against “burn-out” of the primary coil
L1, in the event that the antenna should
accidentally become grounded.

Iun Fig. 6 are shown the changes neces-
sary to convert the Radiola Model R7 for
110 V., D.C. operation. This is their
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“Superhette” design; at the same time,
this chassis will be found in other makes
of receivers, for instance Graybar, West-
inghouse, and General Electric, as de-
seribed in the descriptive sheet which
covers this circunit, Data Sheet No. 47,
in the August, 1931 issne of Ranto-Crarr.
The circuit shown in Fig, 6 particularly
concerns the power-pack, while the method
of connecting the remainder of the set
will be apparent by reterence to the previ-
ous circuit dealing with the *“80"; and
the comments eoncerning that set will
apply in counection with the “R7.”
Particular attention should be paid to

TP SINE ~
B+Derar 30| [+120

4 WF. I [
- -

tMF
OUT~ o~
PUT | FIELD g
I
EXT
GND

3 0.1:MEG

AAAAANA

o 8% i

L '

= “EXT. GND, Chassis” = 2MF
Fig. 6.

Conversion of the R7 receiver.

the sclection of resistor of correct ohm-
age, and sufficient current carrying capa-
city for the particular position in which
each one is intended to be operated.

Note that in Fig. 4 resistor @ has been
added to the circuit. In Fig. 5 at X, is
indicated an optional position for the
field-coil of the dynamic reproducer; the
result is greatly improved quality of re-
production, If this eircuit is nsed it wili
De nceessary to rewind the ficld coil to a
resistance of 20 ohms, with a wire suffi-
ciently heavy to pass about 13, ampere.
The main limiting resistor must then be
reduced from 57 to 37 ohms,
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TESTING PENTODES ON THE
READRITE *245 A"

By Alphonso Moody

S ERVICE MEN, who use a Readrite
model *“245 A" set tester, need not
worry about tlie testing of the unew '47
pentode tube, as all necessary tests can
be made in the following manner:

Remove the tube from the socket of the
set and place it in the five-hole socket of
tester. Place the plug end of the cable
in the vacant socket. Read the filament
voltage on the 10-volt scale of the A.C.
meter and the plate current on the 0-100
seale of the milliammeter,

To read plate voltage, pltace one end of
the black test lead in the B-jack of the
tester, and one end of red test lead in the
“300” jack., Touch the free end of the
red test tead to the positive milliammeter
jack and the free end of the black test
lead to the 4+ jack. LRead on the 0-300
scale of the D.C. voltmeter.

Controi-grid voltage may be read with
the red test Tead in the “68" jack and the
free end touched to the 4 jack instead of
to the K jack:; the free end of the black
lead going from the B-jack to the grid
jack.

Prospective Customer, *“What will you allow me
for my old Whatzis Sloppyheterodyne?”
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A

METERLESS
TUBE-CHECKER ADAPTER

By VINTON K. ULRICH

11E Service Man who has a good

analyzer with several meters does

not desire to buy or build a tube

checker unless he can make use ot
these meters. Of course. if he has a large
business the cost of extra meters does
not matter, but many Service Men find
it hard to scrape up a few dollars!

The adapter which is illustrated in
Figs. A and B makes use of any of the
ordinary set analyzers—plugs into the
socket of the adapter as would be done
when taking readings from a radio re-
ceiver,

The diagram Fig. 1. is practically self-
explanatory. A transformer PT of special
design supplies the various filament volt-
ages along with—3V. for grid-bias change
(to obtain a shift in plate reading), 10 V.
for the fifth element of the I.F. pentode,
70 V. for the screen of screen-grid tubes,
and 125 volts for plate supply.

The writer’s transformer consists of a
shell-type core with a cross-section area
of approximately one square inch; the
90 volt primary is wound with No. 24
enamel-covered wire; the high-potential
secondary, No. 26 enamel: and the fila-
ment secondary, No. 18 D.C.C. The num-
ber of turns of wire per volt is five. The
constructor who wishes more complete
information on transformer design is re-
ferred to the article, “The Design of
Power Transformers,” by C. W, Palner,
in the September, 1931 issue of RRabro-
CRAFT.

The large switch is a 10-point tap switch
either single or double pole; the latter,
with sections connected in parallel is pref-
erable as it ecan more easily carry the
high filament currents. Switch SW1 is
used to give a shift of three volts in bias;
a method which seems to be better thay
the use of a series “drop” resistor.
Whether switch SW2 is necessary depends
upon the provisions made in the analyzer
for the screcn-grid type tubes. Its pur-
pose in the S.G. position is merely to
put a bias of 470 V. on the G terminal
of the tube, and to connect the control-
grid cap of the tube to Switch SW1; in
the Nermal position, the regular grid con-
nection to the grid terminal of the tube
is obtained. The constructor can easily
determine whether his analyzer has pro-
visions for performing this duty and thus
can adapt or omit SW2 accordingly.

Switch SW3 in the Normal position con-
nects the cathode to the center-tap of the
filament sccondary through resistor R,
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Fig. 1
Schematic circuit of the adapter.

SECOND PLATE s_v?;

SECOND ©
PLATE ‘800

SCREEN GRUD OR
CAP GRID -

Fig. 2
Switching system for testing '80 tubes.
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and also to the zero-potential tap of the
transformer. The pentode position puts
a bias of 4125 V. on the cathode when
testing '47 and ‘33 type pentodes. If
this switch is in the pentode position with
« heater-type tube in the socket. the tube
will be ruined, for ils cathode is not in-
sulated for 125 V.

Resistor R1 adjusts the line potential
to 90 V., for the primary of the trans-
former; since this may be the line voltage
in some places. Read the filament voltage
from the analyvzer meter; if it does not
correspond with the adjustment of the
voltage selector switch, adjust R1.

Resistor R2 protects the plate milliam-
nieter in case of shorted elements.

To use this adapter proceed the same
as though you were analyzing a radio set.
Take the plate reading with SW1 at Nor-
mal and then at Grid Test position; then
subtract the readings to get the “change”
{indication of mutual conductance). The
nieter readings may be calibrated from
tubes known to be good.

Outside of the ’80, all types of tubes
commonly used ecan be tested without
adapters,

The make of parts and their method
of mounting are left. to the constructor,
as individual problems will arise.

The author built his unit as shown in
Fig. A, without a 15 V. filament tap (be-
cause he did not have a 10 point switch;
nor any immediate need for this voltage).

Resistor R1 must have af lrast 25-watts
rating, wire wound, and with a resistance
range of zero to several thousand ohms.
(In spite of the fact that the writer used
a4 compression-type unit as illustrated in
Fig. B.)

Switches of the push-button type, be-
cause of their factor of safety, are recon-
mended.

To test a *“6.3 V.” pentode throw SW2
to the S.G. position; which puts a poten-
tial of 70 V, on the suppressor grid and
125 V. on the plate.

If the analyzer with which this adapter
is to be used indicates current in the grid
lead, it is possible to test the second plate
of an '80 by incorporating a D.P.D.T.
switch to put the plate potential on the
grid prong instead of the plate: this will
he made clear by reference to Fig, 2.

This diminutive device requires a panel
measuring only about 4 ins. square,

(Continued on puge 60)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

GROUP of some twenty Service
Men seriously attempted the de-
termination of exactly what in-
formation was most necessary
and vital in the servicing of commercially
manufactured receivers. After some dis-
cussion and debate, and a number of ac-
tual tests, it was unanimously decided
that with the schematic diagram and a
socket voltage analysis chart, any receiver
could be efficently serviced by the average
radio Scrrice Man, discounting any en-
counter with unusual! problems.
Previous “Operating Notes” by this
writer have dealt with these unusual
problems that from time to time confront
the repairman, retarding his work and
yet, producing much satisfaction, when
solved. The following is an account of
several “tough” assignments,

Radiola 67

Recently, a Radiola 67 radio-phono com-
bination was the source of much annoy-
ance and discouragement. The complaint
was, “fading.” After the set had heen
operating for some time, reception would
slowly die out. When the automatic vol-
ume control (type '27) tube was removed,
reception was obtained, although without
the automatic volume feature. This pe-
culiar condition would occur at different
intervals. The chassis was removed from
the cabinet, along with the visual tuning
meter, phono-radio transfer switch, and
manual volume control. For over four
hours, the fading did not take place, with
the A V.C. tube in the circuit. The chas-
sis was re-installed in the cabinet and
the fading condition again started!

The entire outfit, pack, speaker and all,
was carted back to the repair shop, where
it was on life-test for several days with-

By BERTRAM M. FREED

out a single flaw in its operation. When
back in the cabinet, again the fading!

A thorough socket analysis was then
made. This time, grid voltages on the
R.F. and LF. type '27 tubes were nieas-
ured and it was found that after the re-
ceiver had faded, and with the A\V.C.
tube in the circuit, the grid voltage on
the I.F. amplifiers had, instead of the
normalt potential of 9 volts, about 90
volts; at last, some real symptoms had
been discovered. The schematic for the
reeeiver was carefully studied and it was
found that the grid return leads of the
1.F. transformers (1.F. stages) were in
the A.V.C. circuits. (The complete dia-
graimn appears on page 258 of the Orricial
Ranto SeErvicE Maxuvaln, Vol 1.)

An effort was made to determine the
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Fig. 1
Detail of Radiola 67 power unit,

conditions under which the A.V.C. tube
would deliver such a high bias. It was
reasoned that such a condition would re-
sult if the grid of the A.V.C. tnbe was not
receiving grid voltage. The 1. megohm
carbon resistor was checked with a high-
range ohmmeter and found to be in good
shape. This circuit was checked back
with the same instrument through the col-
ored cable to the transfer switch. Close
examination of this unit diselosed that
upon the slightest pressure on the switch,
the blade to which the grid-return lead
of the A.V.C. tube was connected failed
to make contact to the blade connected
to the manual volume control. The
weight of the heavy cable connected to
the switch was enough to open this cir-
cuit, resulting in all the trouble. Fig. 1
gives a skeleton illustration of connec-
tions and vottage distribution.

Brunswick 17's and 24's

The Brunswick 17, 24, and 25, super-
heterodyne furnished interesting material
on two occasions. The trouble in one
instance was lack of volume control. Al-
though this complaint is not uncommeon
with this receiver (cathode-heater leak-
age in R.F. and LF. tubes, and the
speaker terminal shield shorting to one
or more terminals, causing the same con-
dition in other receivers of this model),
much time was spent in its elimination.

All the resistors and bypass condensers
in the grid-return circuits of the R.F.
and 1.F. stages were checked and found
perfect. The condensers, namely the .02-
mf., in the R.F. and first-detector return
circuits were given a most careful cheek,
for on a previous call, leakage was found
present in the first-detector condenser,

(Continued on page 46)
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THE SERVICE MAN’S FORUM

Where His Findings May Benefit Other Radio Technicians

REVERSED AERIAL CONNECTION
Editor, Ramo-Crart:

We all have noticed, at certain times,
an increase in signal strength when the
antenna and ground wires were connected
to a radio in a reversed manner, as sug-
gested in a letter by “Radio l.ouie” from
Needles, Calif., published in Rapio-CrarT
for May.

In some of thite smaller towns, especially
where the power plant is small, the trans.
formers, which step the voltage from 2200
down to 110 volts, are few and far be-
tween., In larger towns it is different;
there are one or more transformers to
a block. In the former instance, all
homes fed from the transformers, will
pick up more signal from the lines {they
really are an aerial), due to the lines
being longer.

There is encugh capacity between the
primary and secondary windings of the
power transformer in the radio set to by-
pass this signal to ground.

When the radio is connected as in
“B” of Fig. 1 (this being the correct
way), the signal from the line is bypassed
directly to ground, but it must pass
through the primmary of input R.F. trans-
former to get to ground,

In some sets when the antenna and
ground are reversed, the different circuits
are not grounded directly, causing an un-
balanced condition, bringing the set
nearer the oscillating point, or perhaps
causing it to oscillate which also gives
us the effect of a greater signal pickup.

Your backyard antenna has not a very
good pickup when compared to the A.C.
lines, which sometimes cover an area of
14 mile or more, in some of the smaller
towns,

Line disturbances are picked up more
readily when the radio is connected up
in the way suggested. Battery sets do not
experience this trouble, hecause they have
no connection to the line in any way.

C. A. Gonirrs,
Wilkes Buarre, Pa.

ONE ON US
Hditor, Ramo-Crarr:
I note in a current issue of Ranio-
Crarr—that is, May, 1932—that a Mr,
Hryzink has been awarvded

!

Tok

j

=

[

1

/

3

!

v 202 CHASSIS
Logp->! ~A-~ GROUNDED -

|
i
|
i
.| .:
¥
I
t T — cHassis
N TS -B- UNGROUNDED
Fig. 1

At A, the signal flows directly to ground; at
B, the signal (induced from the power line
flows through the primary of the R.F. trans-
former to ground. 1f the power line is a better

aerial than the regular aerial, then louder
results will be obtained with reversed antenna
connections,

will find information on such a unit iden-
tical with that given by DMr. lryzink,
How come?—and if so—What of it?

I take pride in the fact that some of
the information in my articles may have
been helpful to the Service Man in his
daily routine—but think that he is laying
it on a bit strong when he uses the same
stuff for contest purposes, Admittedly the
sitbject matter in my story does not eon-
farm witll that of Mr. Hryzink—yet you
will note that I was attempting to gen-
eralize on A V.C, systems without special-
izing on one particular unit. Also it is

possible—I am certain today—that the
niaterial was not original with me. 1
think that Mr. Hryzink should at the
very least donate a substantial portion of
his prize to the relief of indigent and
broken-down Service Men — particularly
those who have not had the advantage of
a collection of back numbers of Ravio-
CRAFT,
C. H. W, Nasox,
New York City,

WHO KILLED COCK ROBIN?

Fditor. Rapio-Crarr:

In the May issue of Ranio-CRAFT an
article headed “An Automatic Volume
Control for Screen-Grid Tubes,” by Wm,
tHryzink, drew first prize of £10.00, it being
considered the best service wrinkle for
the month,

I make a motion to have Mr. Hryzink
forward that prize check to A. A. Ghir-
ardi, who should be credited for the ar-
ticle: 9877 of it was copied word for word
from pages 561 and 562 of his Rapio
Puysies Covesg, 2nd edition,

C. A. Gonitts,
Wilkes DBarre, Pa,

MORE OF A. K.
Fditor, RAapto-Crarrt:

Having read many of the arguments
regarding cooperation given the profes-
stonal Service Man by some of the big
manufacturers of sets, and having had a
wealth of experience along these lines
myself, I beg to get this off my chest:

IHaving read with interest the per-
fectly lovely letter of Mr, L. A, Charbon-
nier, Service Manager of the Atwater Kent
outfit, in Febroary Rapio-Crarr, (and it
read something like Mr. Stinison’s notes)
I said, “just to sce I'll give it a trial”;
like the old man who bought the dead
horse, I did not look for much. After
writing Atwater Kent Mfg. Co. stating
that I had several years experience and
three or four veurs servicing their set for
their dealers, I meekly and humbly asked
might 1 be favored with one of their
“Holy(?) Bibles.” In the course of hu-
man events I was the recipient of a very
nice letter explaining their policy of han-

dling sueh requests;

a $10.00 prize for a Short
Cut in Radio Service in-
volving the use of a sepa-
rate "27 tube as an auto-
matic volume control in a
sereen-grid receiver.

Will vou kindly refer to
my artiele on automatic
volume controls in the No-
vember, 1930 issue of
Rav1o-CraFr, In Fig. 3 you

ciation,

1"1'”:' Oﬂ:rml Radw
Service Mens Asso-
sponsored by
Ranto-Crarr,
Service Men who are not
members of the Organi-
zation to write for an
application blank. It is
the official service or-
ganization of this maga-

invites all

zine and is maintuined
solely for the interests
of Service Men.
bership cards are issued
upon pussing a written

Park l‘lace, N Y.

= namely, transmitting them
to their distributor, who in
turn would investigate my
qualifications, and ask the
local dealer could 1 have

Mem-

examination which is 0Nne of the treasure books.
forwarded by mail, The distributor in this
Write for y,,,,” today, case Kknew me personally,
The O.R.S.M. A, 98 knew 1 had serviced sets

for their dealer, and in a
(Continued on  puge 54)
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HOW TO

MAKE AND

CALIBRATE

A SIMPLE SERVICE
OSCILLATOR

By C. H. W. NASON

GLANCE through preceding issues
of Rapro-Crarr will show that, for
the correct alignment of the su-
perhicterodyne receiver cireuits,

it is essential that we have modulated test
oscillators to cover the intermediate fre-
quency range from 100 to 260 ke, as well
as to cover the broadeast band.

1 say “modulated oscillators” advisedly,
because of the ract that the modulated os-
cillator will work with any type of output
meter and will give an indication of the
over-all sensitivity of a receiver from an-
tenna to loudspeaker, whereas with an
unmodulated signal we are limited to the
use of a resonance indicator in the plate
cireuit of the detector tube such as has
been previously described in these col-
umins,

Calibrating by Zero Beat

An oscillator such as is shown in Fig. 1
and operating in the broadcast band may
easily be ecalibrated by allowing it to inter-
fere with an incoming broadcast signal
of kuown trequency. This is done hy the
so-ealled “zero beat”™ method. Tune in a
broadcaster of the highest rank. one whose
frequency is beyond suspicion of inae-
curacy, then slowly move the oscillator
dial (the oscillator being loosely coupled
to the antenna) until a heterodyne whistle
is Ileard. As the frequency of the oscil-
lator approaches that of the incoming
signal, the pitch of the whistle will be
reduced nntil it disappears; this is the
zero-beat point and the frequency of the
signal and that of the oscillator ave iden-
tical when this condition obtains.  You
may prepare a graph of the oscillator
dial-settings for various frequencics ¢on-
necting the points observed with a line
which will permit your reading directly
from the curve the frequency of any in
termediate dial setting.

Harmonic Production

The oscillator is now calibrated over
the broddeast band with a fair degree of
aceuracy; but we have no such check with
which to catibrate the intermediale range.

Auy generator operating in a non-linear
fashion generates harmonics of its natural
Irequeney, that is to say that the ouput
will contain spurious signals which are
exact multiples in frequency of the fun-
damental. To show this, it is only neces-

RADIO-CRAFT for JULY,

sary to consider a 1000-¢ycle source F1,
rich in harmonies F2, F3, F4, F5, which
will have frequencies as follows:

F1 F2 F3 F4 F5

1000 cy. 2000 cy. 3000 cy. 4000 cy. 5000 cy.
1500 cy. 3000 cy. 4500 cy. 6000 ¢y, 7500 cy.

With the procedurc thus clarified, it is
casy to see that the harmonics are scpar-
ated one from the other by a frequencey
equal to the tundamental, Consequently.
taking several of the frequencies lying in
the range of the intermediate frequency
oscillator, and working backward, we tind
that a tabulation as above will give us a
clue as to a means of calibration.

F1 F2 F3 ¥ F3 F6
un.y (2nd ) (Srd MLy (th HY (3ch By (b D
100 ke. 200 ke. 300 ke 400 ke, 500 ke, 600 ke
120 ke, 240 ke, 360 ke, 450 ke, 600 ke, 720 ke,
150 ke, 300 ke. 450 ke, 00 ke, 750 ke. 900 ke,
175 ke, 350 ke, 523 ke, 700 ke, 8735 ke, 1050 ke,

200 ke, 400 ke, 600 ke, 800 ke, 1000 ke, 1200 ke,

It is readily scen that certain funda-
mental frequencies have harmonics lving
in the broadecast band.

If the oscillator is coupled to the an-
tenna of a calibrated receeiver, the cali-
bration of which has been checked against
broadeast signals of known frequencies,
it should be a simple matter to pickup on
the receiver and identify the various har-
maonies of the frequeney to whieh the os-
citlator is tuned.

It is not sufficient to identify a single
harnmonic, as it will be seen from the
tabulated darta that 600 ke, (for example)
may be either the 6th harmonie of 1uw
ke, the 5th harmonic of 120 Ke., the 4th
harmonic of 150 ke, or the 3rd harmonic
of 200 keo Thus it may be seen that at
least two harmonies must be received and
identified hefore we may reach a logical
conclusion as 1o the frequeiicy of the
fundamental,

{For this reason, the entire broadcast
band should be scanned ror signals and
those received logged before any attempt
is made to guess the frequeney of the
fundamental.)

Suppose that with the oscillator con-
denzer nearly closed (near 100 ke.) we
find that harnmmics are picked up at 575,
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Details of the dummy antenna.

690, 805, 920, 1035 and 1139 Kkc.; we nay
conclude, since these readings are sepa-
rated one from the other by 115 ke, that
the fundamental frequency is 115 ke, and
that we have received the 5th, 6th, Tth,
8th, 9th and 10th harmonics. (It should
be remembered that the higher order har-
monics are likely to be very weak and
it is only possible to rececive them with
the receiver at full sensitivity,—that is,
with the oufpirt of the oscillator at a maxi-
mum and the volume control turned full
on,)

The remaining points on the oscillator
dial necessary to a complete calibration
of the instrument over the desired band
may be obtained in the sanie manner,

The use of a straightdine-frequency
tuning condenser will help matters in this
regpect as it will be found that the points
observed lie in o substantiaily straight
line over the greater portion of the range
and very few points will be necessary to a
complete calibration.

Construction Details

It will Dbe seen that the osecillator
t¢which, with its batteries, should be to-
tatly shielded) employs the familiar flat-
ley circuit using a single tapped coil
which simplifies the proeedure in chang-
ing ranges. The coil employed for the
low-frequeney range is a standard Pacent
duo-lateral coil having a few turns re-
moved to adjust its inductance to the
correct value, For the purpose of shift.
ing the frequency range of the device a
simple three-pole double-throw switeh is
provided. This switch may be of any type
but is preferably one having but slight
capacitinee between its elements,

(Continited on page 60)
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69 Radio Service Data Sheet

CLARION "REPLACEMENT' CHASSIS, MODEL AC-160 A.V.C. SUPERHETERODYNE
(Push-Pull Pentodes, Variable-Mu Tubes, Tone Control and AV.C)

Of the estimated 17 milllon radio sets tory operation ; selectivity and cirendt sta- ordery : tlee trimmer for each of these ecir-

now in n=¢ in the United States, the chis- bility depend upon this consideration,  The enits is located on top of the respective
ses o of appreximately 11 willion are now ground conncetion is conveniently tesjed by tining it Padding copdenser C40 s lo-
obsgolete, e to tlee eapid advanee in re- gronnding one side of a4 T10-velt Limp, not- cated on the front sKirt of  the  classis,
ceiver design, At the same tinme, the eabis it the brillinney when each side of the  glongside unit - 8W.2. Tritnmers of the
nets in whieh these elisses are honsed are light-tine s connceted 1o the remaining LE. cirenits arve loeated on tloe left-hand
Just as muceh in vogoe as the day they were bad of the Inmp: o dim light indieates o side of the respective LY, teanstormers, the

bonght : and they sl represony o consider- poor riadio gronnd. An entive absence of top adjusting screw of the two being the
able portion of the cost of the ensemble, light in this test nwsimally indicates o lack grid-cirenit tmniug conteol ; LF, transtormey
To offset this discrepancy, 2 western man- ol gronnd at the mait power transformer : LEUT. 1 is the one neatest the Tront-panel,
nfacturer has brought owt o Mefnbe super- in this ease the loeal power company should Conneet the 1700 ke, seeviee oscillator to
heteradyne  receiver  chassis, conplete  in be notitied, the control-greid cap of V20oand te ground,
every respect. amd modern in design, which Switeh SW.2 shoull not e thrown to Iny ]lu] remove any of the tbex from the
Is to he used as “replacenont™  for the the “Phone.” pesition nnless a pickap i< in W, it i< mnnec v Lo aliscotnnect
older set awdels,  The dingram of this re- the circuir: otherwise, noise and tinttering the control-zrid eap connection from VY

coiver, Lhe model AC-L60, is shown, The will resnlg, Alter adjusting e L. eivenit, connect
chassix ix available withoutr tubes, Poor =eusitivity sy be due to mis-align- g broadenst-frequetey serviee oxcillitor fo

The clectrical values of the components ment of the tuning condensees, bt the teine- the inpur posts of the radio set, and tune
are as follows: Resistor WL velume con- wees of these waits showld aot be adjusted in its siwnal at 14040 keo Now adjust the
trol. 1150 ohms: B2 tone control, 001 aneg, ; caeept us a laxt resort, trimmers of 1 oand CZ20 pespeetively,  for
R, samn ohims 1R oolames 0 RS 2000 Nipee this peeciver s automatic volume nEximane outpuar,

ohms=; RG400 ols ; Too00emes, o RIS control, poor tone quality will resolt §if the Te check the libration of the receiver,
S0ty ohms ;. RO, R12, tooan ohms : R0, setois audjusted slightly off-tune. ‘T'herefore, whether it i< hizh or lew. the trimmer in
Sy ohms s R, o 2aneg, @ 121 S oluns ; it is ometuled that the volinme tivst b shunt (o ¢ oshenld be adjusted until o

R, 706 ohms: RIS, 175 ohms: R1G. 2000 reduced to low awdibility, the sct tuned for erestal-controlled  station of  knewn ligh
RI7. 4500 ohms o RIS, 3800 ohms a0 point mid-way between the two exirenie frequency i< bronght in, at the eorecet dial
200 A0 olins, dial points of veception, aml then the vols ek, with peaked tuning and maximum
Condensers €71, €2, C3 are tuning units: nme brought up to normal, volume,  If the hroadeast-freqneney serviee
CH4 CIs, nnaseme. s OS5, 07, 02emf, ;s O, Anather methol of checking tone quality  oscillator i aceurntely enlibrated, it might
Cl2, ClL C2L e20 ol-mf ;. ON) o7t at this poiut is to subs=iittte for the regnlag Do used in place of the broadeast station's
¢, CIn, 220 05t r G110 i, ; intenna, a very short picce of wire, so that sfgnal  which, bhowever. is held  within
¢ Ot CHG, G280 8 mi o G, U, the volume control must e adjnsted to the  about 30 cyeles by veason of the ervstal-
0.35-mf, ; . 1. mf. “fall on™ position, when the A VG, featine control.  Tn this wdjnstmenmt p test fre-
Operating voltage and current character- no donzer holds, tuming heing “peaked” as eney of 1400 Ke, shonld e used. Note
isties are taken with the volume control set in the ordinary 1xpes of sots, that at rhis frequency the setting of the
“till on.” and the Csupersensitive” switeh A opooe type 2T mnhe used as the secondd- trimmer of CLwill e excecdingly critical.
turned “to right,” detector Vi, or ANV VO will result in Now comes the problem of balaneing the
Filiment potentginl, V1, V20 vy, Vo, poor operation. Note that tabes unsniped oscillator to the R awl detector eirenits
velts; V3, V30 VG 201 velts: VT, VS, 5 t nse in fhese positions may test cokay” =0 that perfect tracking will be obtained
volts: V1o, 4 volts.  Plate poteatianl, V1, on a e cheeker, over the entive tuning rapge

V4. 151 volts: 140 volts: In noi=y™ localities it may e well to Toune e exterual  broadeast-fregquency
V3O 102 volts; VB, 230 volrs shnnt the power line by a tilter syestem of test oseillivtor md the Feceiver hoth 1o GOy
volts: VO 15 volts: VIg, zero, Controd- the u=ual txpe —two O 1anf, tixed condens- ke then slowly inerease or decvease the
grid potential, VI, V4, o2volt: V2 0.7 ers, comnectod in series, the two free emds capacity of CAN, at the same time continn-
volls: V3, VO, VIO, zero: Vi, S volts; V7. conneeting 1o the two  line-teads, and the onsly tuning back aml forth across the =ig-

VE165 volts: Voo 20 volts,  Cathidde po-  center-tap being groumled, nal with the recciver tnning condenser gans.
tentinl, Vo VG 0 volts: V209 volts: Vi Pue to the high audie gain of this ve- The vurpmt meter nesdle will now Jue ing- |

Vi, V70 VS VI zero: V6, 15 volis: Vi, ceiver, special precantions in the  dlesign ing np aned down in step with the variation
4 velts. Reveen-grid  potentinl, VI, VAL were titken to elimi o hhum beyond the in tmning,  Wateh the peak of this swing- ’
THovolls TOovelts o Va0 VS VG v, normal, slight degvee existing in practieally  ine closely and readjnst V4N antil the swing-

Ay VR, wehes §ts highest peak.

V10, zern: I'late cur- all sets. Cousciquently, should o complaint g needle e

reat, V1,5 mnn s V2L . Soma, of i ari after climinating  the usual Wwtune  the recciver aml o brogdensgsfre-
VA, 20 mae s Va0 O0ema. s VL 38 LHI possiblo o check the position of AL queney  serviee oscillator 1o 1400 ke, amd l
Vi, VN 27 mae: VO zero; Vi, 47 ma, transformer ‘I'L. The angle of ils monnting re-check the trimmer of 3 to make sure
plete in its action, even on very strong sjg- bricket has been earefully eale ul.m«l to eli- that the adjustment of C40 has not thrown
Do not connect the gromnd wire to the minate hum and it for any T mnse the receiver out of ealibration.  Xhould this
“ANt” post unless a tixed comdenser is con- e repliaced. e sure 1o l'l'l.‘llll the bhracket have oveenrrald, readjust the trimmer o U3
nected in seriex. to prevent o burtiont of  and see that it s not aceldentaliy twisted until the calibration is correct, and  then
the antenna c¢oil in the event that a ground out of = original angle, check on the trimmers of C2 and 1 1o make
1 may have occurred in the power transformer, The tuning condenser nearest the front- sure that the adjustment of C4A has not
I A ool ground is imipertant to satisiae- panel is C1, followed by 20 and U3, in this redueed  the  sensitivity.
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Schematic circult, Clarion “Replacement’* Chassis, Mode! AC-160 A.V.C. Superheterodyne. Condenser C17 is .05-mf.
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SPARTON MODEL 40 6-TUBE T.R.F. AUTOMOTIVE RECEIVER

{Lafoy-type Automatic Volume Control; Remote Tuning Centrol;

To maintain constant signal output, re-
gardless of the intensity of the fncoming
signnl (within practical limits), to overcome
the reduction in signal inteusity which wili
oceur in n given locality (due to metallie
structures, ore deposits, ete,) it s necessary
to incorporate some form of volunie control
which will operante to vary the gain in the
amplitiention of the receiver in proportion
to the toss in carrier signai strength, Most
automutie velume controls or AV.C. circufts
operiate to vary the control-grid of the am-
plitler tubes, in accordance with the 4 F.
modulation of the statlon's carrier; the
“Lafoy™ systen, however, varies the control-
grid bins more nearly in accerd with the
intensity varintions of the statjon's earrier
itself, the AV.C, tube Vi in the diagram,
fanctioning more nearly as an 1L ampli-
fier than as a detector.

Iigh amplitlcation jn this set Is obtained
through the use of a three-stage RS am-
plitier fncorporating screen-grid tubes of the
“automotlve™ type, the ontput of this sed-
tion feeding a  sercen-grid detector.  The
audio cirenit comprisex g single pentode,
which is impedances and resistance-capacicy-
coupled to the detector,

The values of the components are as fol-
lows : Condensers 1, C2, 8, C4, tuning
units; ¢, antenna  compensator ;. CH, OCN,
C19, C12, O.2-mf,; CTN, 00bmfL 13, 0.2-mf.
¢, 0dbmf,; COA, 0.0-mf,, B, 0.2-mf,, ¢, 0.5~
mf.; U1, OS-mf., (Y, 05—l ; €13, Cl4,
_1)0(!‘.'.': we, ; C13N, ol-mf,, 15, 0 -mf., U146,
couplting comdenser, O-mf. ; C17, 8005-mf.
CIs, o0g-mf, 3 C1Y, 1, mf, ; C20, 0.1-mf,

Resistors 111, R2, RS, RT, 20000 ohms:
RS, R4, RG, 5000 ohms o X, 30,000 ohms g

Boo manual volume eontrol, - s RUO,
s-mey, s 11, 160 ohims 3 R12, 550 ohins.

Correet methods for insialling and serv-
felng antennas and interference suppressors
have been deseribed in past issnes of Ramio-
Cirarr,  However, a little additional data
is avatlable

For the acrial in eollapsible (ype tops.
we recommend that the “false top™ type
e emptoyed,  This type of aerlal is con-
strueted i the following manuer :

Fashion two picees of drifl ¢loth that are
the sime color as the top materiald, as Jong
as, and approximately six inches narrower

of light welght felt of the sume dimensions,
and then lny on top of the felt a picce of
16-mesh copper screen wire the same size
(n top of this wire, Iy another picve of
light welght felt and over this the second
seetion of drill cloth, then sew the cdges
of the combination together,

The top deck is removed from the reof
hows and the aerial i pliced on top of
them.  The top decking is then placed back
over the aerial,

Where it Is deslred te let the top down,
it §s advisable to connect the aerfal lead-in
wire to the aerial at the rear, il let the
shiclding on this wire, extend only for a
distapee of about three feet from the re-
eolver emd,  In suech cases, the lead-in wire
is run through the floor boards back of the
seat underneath the car, up o the receiver,

Note that In this receiver there are two
fuses 3 one of them i of 4-V, rating, and
is connected in the "I bhattery Jumper
wive, while the other is 2 3 A unit located
in the recelving unit near the grounnd bind-
ing post.

Interference may be distinguished by the
sonud @ Geperntor noises (eliminated by by
passing  the commutator) are  tone fre-
quencies quite different from  the staceate
tapping sound of high-tension spark inter-
ference ; high-teusion interference is a sharp,

Yo Amp suse
A
+45v

Sketch of the battery box showing the locatien

Electro-Dynamic Reproducer)

paspy sound amd can be eliminated practie-
ally 100 pereent by menns of spark suppres-
sors (on the distributor and spark plugs) ;
low-tension hregaker polut neise is not readily
distinguished from high-tension interference,
it will be the sound vremaining after spark
suppressors have been installed.  Low-ten-
sion breaker interference is difficult to elimi-
nate. ey reversimgg the two primary leads
to the coll; install a bypass condenser cone
nected from the engine to the ammeter and
switeh lead.

The operating voltage and ecurrent char-
peteristies of this set are o be measured
with a sct analyzer cquipped with a volt-
meter of the 1.000-ohms-per-volt type; the
manual volume control must he turned to
the full on position, and with no signal
reception,

The fllament potential of all tubes is 6
volts.  DPlate potentinl, V1, V2, Vi, V3, 135
volte; V4, 132 volts; V4, zero,  Control
prid, VI, V2, V3. 1.0 volts: V4, 10 volts;
Vi, VG, 18 volts. Screen-grid  potentiad,
Vi, V2, V33 VY, 670 volts 5 VA, 135 volts;
VG, zero, 1Mlate current, V1, V2, Vi3 3 ma.;
V4, 01t : V3, 8 ma. \'h Zf‘l‘O.

The antenna mm]wn..mn;.r condenser Co
is to he adjusted at the tiwe the reeejver
is jnstalled.  Tune in a weak station De-
tween 1200 and 1400 keo, turn the vohtme
control full eon, and then, using an insu-
lated serewdriver, adjust ¢35 for maximum
receiver output.  Never adjust either the
0, or the remaining trimners, with the
cover removed,

Clreuit oseillation
by tubes or the

can he caused elther
ver jtself,  Cheek the
coutact surfuces between the partitions and
the rotor shaft, making sure that a good
wround is obtained, Do aut wwder any con-
ditions oll the shaft under the contacts,
Make sure that the receiver chassis is well
srounded.
For hest
receiver unit
eontrol  Hexible-shatt
without sharp hends),
‘The battery oirenit for this reeeiver Is
mnusual, as indicated in the diagran; an
additional tiguee Hlustrates the connections,
The A" hattery consumption of this set
ix nbout 2% A : the “B" requirements, about

resufrs it is essential that the
he located <o that the remote
runs  direct (that is,

than the roof. On one section, luy a plece of the cable and the battery. 20 ma.
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A DX CLUB

Editor, RADIO-CRAFT:
Due to the fact that I'm one of the
great "farmy” I let my subscription ex-
pire.  However., thirough some sort of
good luck 1 always manage to get hold
of each issue of Ranmio-Crarr and enjoy
them greatly. 1'm interested more or
less in the DX side of radio and in four
vears have logged close to 900 stations
on the broadcast channels, Sixteen coun-
tries are represented in my log. There
are many other DX'crs who have bigger
and better logs than mine, but for four
years “pleasure” [ feel well satisfied,

If there are any of your readers inter-
ested in DX, I'd like to hear from them;
more so if they feel like joining a good
DX club! Full details of the above club
will be sent to all inquirers,

JosEru SToORES,
7318 Woodlaien Ave..
Siwissvale Station,
Pittsburgh, Pa.

BIGGER AND BETTER
COMPLAINTS

Editor, RAno-CrarT:

I wish to voice my opinion regarding
two articles which have appeared in re-
cent issues of Hamo-Crarr: The first is
regarding the electrolyvtie condenser rec-
tifier experiment deseribed by Mr. P, M.
Jarowey in the December, 1931 issue of
Rano-Crart. It secms strange that the
method of connection used by Mr. Jarowey
is that which all electrolytic condenser
manufacturers advise against, [ would
appreciate comments from Mr., Jarowey
on this point.

The sccond complaint that I have is
with regard to the I3 eliminator on
page 677 of the May, 1932 issue of Ranto-
Curarr.  In my estimation, no bell-ringing
transformer that I know of will light an
‘80 and besides present prices of power
transformers make such a scheme ridicu-
lous. I would also appreeciate hearing
from Mr. Schuldt. author of the above
mentioned article, on this point.

E. Axxorp,
42 W, Fordham Rd..
Bronr, N, Y.

{Below, we print first the comment of
Mr. Jarowey, and then we hear from Mr.
Schuldt, on the above mentioned points.—
Fditor.)
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IMPORTANT NOTICE

In the interest of those readers who do not
like to mutilate this magazine, we have asked
our advertisers not to place coupons in their
advertisements.

Instead of the usual coupons, you will find
a number of convenient post cards inserted be-
tween the last page and the back cover of
this magazine.

This new service will save you time and work.
No need to cut coupons, fill in your name nor
hunt for and address envelopes. Moreover,
the space for your name on a coupon is usually
so small that the advertiser is often not able
to make out your writing and then you wonder
why you do not get the literature sent for.

Then, last but not least—the postage for o
postal card is only lc whereas a lotter costs
2¢ and will soon perhaps cost 3¢ if Congress
raises the first-class postal rate.

Read the advertisements and then turn to the
page containing the special postal cards. De-
tach, fill out and mail the card of the adver-
tiser whose literature or offers you want to have
sant to you.

Mail your card todayl Show the advertisers
that you appreciate their cooperation and
thoughtfuiness.

MR. JAROWEY'S ANSWER
Fditor. 1lLamo-Curarr:

I have at hand your letter with M.
Arnold’s objections, and wislhi te thank
you for bringing it to my attention,

Since the readers of Ramo-Crarr have
shown such interest in the article from
last December’s issue t have answered a
number of letters personally,

I have conducted a numbher of tests for
actual operation of the device and the re-
sult is as follows:

I pieked ftirst, a Silver-Marshall sepa-
rately excited dynamic speaker that was
designed for an '8¢ tube and a paper con-
denser for rectitier and filter respectively,
Under actual load. the voltmeter showed
90 volts at the terminals with the recti-
fier tube and condenser: the final ripple
(120-cycle hum) was 18 volts A.C., so
there it is, a drop in voltage from 150
volts D.C. at no load to 90 volts and 46
ma. at full load, and considerable ripple
voltage with it.

T then took the same base and trans-
former (with 250 ohms secondary resist-
ance) and applied both plate terminals
to the electrolytic condenser positive elec-
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trodes, and. as shown in original diagram.
the result was as follows: No load volts,
128; with dynamic speaker-field as load,
99 volts was obtained and the final ripple
as 3,15 volts A,C., (50 ma. flowing). The
resultant hum was barely perceptible to
the ear. A pair of conventional condens-
ers (electrolytic) were used,

I have also wound a special trans-
former for 165 volts on both sides of the
center tap, and made a plate supply unit
for a Freed-LCisemann model NRY using
5-01A and 1-'7T1A tubes, with a pair of
4 mf. electrolytic condensers, and as good
reception was obtained as with auy eli-
minator of that voltage,

If it is necessary, I can make a pho-
tograph of the speaker excitation with all
tueters connected and under actual opera-
tion at a few days notice. I do not intend
to argue with manufacturers, for that is
outside my interests but the fundamental
principle has been serutinized from every
possible angle for errors and given every
chance to prove itself, and that is what
1 am trying to defend. So there it is,
this is not an empty pipe dream, but an
actual reality.

Thanking you once more, 1 will remain

P. M. JarowEky,

815 Merchant St..
Ambridge, Pa.

FROM MR. SCHULDT

Fditor, Ravto-CrarT:

Answering Mr, Arnold’s opinion of my
suggestion for an emergency B elimi-
nator in the May issue of Ramo-Crarr.
he evidently overlooked thie word “emer-
gency.”

i happened to need some D.C. voltage to
adjust a 150 Vv, D.C. meter, and did not
have it available, neither did I have a
power transformer. as he suggests, Here
in Florida, we eannot stick our head out
of the window and get anything we need,
When we want something in radio parts,
we wait until we can send for them, im-
provise what we have, or go without them,

He states he does not know of a bell-
ringing transformer that will light an
'80. I have one, a fifty watt unit, which
will light one. and then some! But he
rightly assumed that I meant the ordi-
nary 25.-watt transformer which can be
bought for around sixty cents.

Cuas. A. Scuvrnnt,
206 So. Franklin St.,
Tampa, Fla,

for JULY, 1932



RADIO-CRAFT KINKS

Practical Hints From Experimenters Private Laboratories

PRIZE AWARD:

CONVERTING THE ATWATER KENT
35 RECEIVER FOR AUTO USE

By William V. Slatery

CAR FUSE BoxX
—

B

B800Y OF
CAR

ATWATER KENT

MODEL 35 =,
REMOTE Y
CONTROL

TUNING CONTROL
KNOB

SPEAKER

Fig. 1
Receiver connections after the change.

\X/ HAT to do with the old trade-in sets
is a problem that worries all radio
dealers. 1 have found that by a little
work almost any type of battery set may
be converted into an auto set that works
very well on local and other strong sta-
tions. The “Freshman Masterpiece A,”
Crosley Bandbox Model 601, Atwater
IKKent 20 Compact,” and *“Atwater Kent
Model 35 sets, all work very well but the
“Atwater Kent Model 35" gives the Dbest
all-around performance.

The method for converting an “Atwater
Kent Model 357 is very simple. This set
is one of the most compact receivers that
has ever been offered by any company.
Three stages of RLF. are used all being
conirolled by one dial. Tts cabinet, which
is only 17y, x 8 x 514 inches, is made of a
pressed metal which completely shields
the set. As this set has a very high
“wain” it makes a good auto veceiver as
it may be used with an aerial of any
length without affecting the tuning in the
least., Five type "01-A, and one "12A or
174 tubes are used, The weight of the
set is 16 pounds,

First let us make a list of the extra
parts that we will need.
One remote control unit with keylock

switch, two econtrols and a flexible shaft
and coupling. Mounting for steering
post;

One acrial kit consisting of 50 feet of
aerial tape, insulating fabrie, extra cop-
per wire, top dressing for water-proof-
ing, solder, and hrush;

Six spark plug suppressors;

One distributor suppressor;

Ten feet shielded battery cable;

One “B” hattery metal case {(for three);

Three 45-volt “DB” batteries;

One small cabinet-type magnetic cone
speaker;

RADIO-CRAFT for JULY,

$5 for a Practical
Radio Kink

As an incentive toward obtaining radio
hints and experimental short-cuts, *‘Radio-
Craft” will pay $5.00 for the best one sub-
mitted each month. Checks will be mailed
upon publication of the article.

The judges are the editors of
Craft” and their decisions are final,
used manuscripts are returned.

Follow these simple rules: Write, or
preferably type, on one side of the sheet,
giving a clear description of the best radio
“kink” you know of. Simple sketches in
free-hand are satisfactory, as long as they
explain the idea. You can send in as many
Kinks as you wish. Everyone is eligible for
the prize except employees of “Radie-
Craft'’ and their families.

This contest closes on the 15th of every
month, by which time atl the Kinks must be
received for the next month,

Send all contributions to Editor, Kinks
Department, c¢-0 ‘*‘Radio-Craft,”” 98 Park
Place, New York City.

‘‘Radio-
No un-

e ———— e ———
L . ——————— e i}~

Several angle irons and various sizes of
nuts and bolts,

Bore four small holes in the rear of
the metal cabinet of the set and four cor-
responding holes in the engine dashboard,
as near as possible to the steering wlheel
post. Bore one more hole in the dash at
the point where the battery cables run
from the rear of the set. Remove the
dials, push the battery cable from the sect
through the battery cable lhole cut in the
dash, aud bolt the set scceurely upon the
dash, using lock-washers to hold the nuts
in place. Bore four heles in the cabinet
of the magnetic speaker and bore five
holes in the car dash at some place where
the londspeaker will be out of the way.
connect leads to the set cabte.

Place the remote control nnit on the
steering post and eonneet one of the con-
trals to the variable (tuning) condenser
and the other contro} shaft to the volume
controt on set.

Place the acrial tape on the rool of the
car and cement it down firmly with in-
sulating fabrie and top-dressing. Run
the aerial lead-in throngh the roof, so as
to come out in the car corner next to the
steering wheel, down through the dash
hoard and econnect it to the acerial eable
of the set. (Note—A spring aerial may b
cuspended  inside the cur or underncath
if it ix not desirable to go to the tronble
of placing the acrial on the root.)

Fasten the metal »BY battery case with
ihe three 45-volt “I3 hatteries nnderneath
the ecar as cloge as possible to the steer-
ing wheel and connect the leads with the
shiclded wire trom the hattery posts to
the cable from the set.
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THE VACUUM TUBE AS A POLARITY
INDICATOR

By Louis B. Sklar

THE device illlustrated in Fig. 2B was
conceived and developed by the writer
and used as a polarity indicator in test-
ing the windings of medium-size trans-
formers.

Radio and eleectrical engineers may find
uses for this device in other fields, due to
its novel feature as an A.C. “polarity”
indicator.

[ts operation is as follows: Fig., 2B
shows schematically an A.C. vacuum tube
voltmeter. 1ts funetion is identical with
the D.C. type voltmeter shown in 2A. On
that half of the cycle when the plate is
plus with respect to the filament, cur-
rent will Aow in the mitliammeter, The
grid of the tube is not connected; the
vacuuin tube will therefore act as a two
element half-wave rectifier. When the
test clips P and A are connected to P1 and
A1l and test clips S and B are connected to
S1 and B1 there will always be a positive
bias on the grid. When the plate is posi-
tive, a greater current will low in the
plate milliammeter and this will indicate
that the right terminals of the trans-
former were picked. Should test clips S
and B be connected to the wrong secon-
dary terminals as shown on Fig, 2C, a
smaller current will flow in the plate
circuit on account of the negative bias on
the grid at the instant when the plate is
positive.

A variable resistor R is placed in the
primary eircuit of transformer T, therchy
redieing the positive bias on the grid and
alse limiting the eurrent in the primary
winding, so that transformers having very
fine wires and whose enrrent capacity is
small, can be tested.

Fig. 2

The final circuit of the “polarity’ indicator is
shown at B.
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Chart showing variation of short-wave reception during the day.

A comprehensive discussion of the
factors which influence short- wave

reception during both day and night.

SUMMER
SHORT-WAVE
RECEPTION

ADIO wave transmission takes place by the propagation of

a “ground wave” along the ground, or a “sky wave” re-

flected or refracted from the Kennelly-Heaviside layer, or

by both means. The waves are subject to absorption, both
in the ground and in the ionized upper atmosphere. The ground.
wave absorptien, in general, increases with frequency and is
reasonably constant, with time, over a given path at a given
frequency; it varies for earth of different conductivities and
dielectric constants. The sky-wave absorption is not a constant
with time, frequency, or path; it appears to be a maximum in
the broadcast band (550-1500 kc¢.), decreasing with change of
frequency in either direction. In the daytime this absorption
of the sky wave is so great that there is practically no sky
wave, from frequencies somewhat below to somewhat above the
broadeast band, the specific limits varying with the season.
Hence sky-wave propagation in the daytime is only appreciable
in the lower and higher frequency ranges. During the night,
however, sky-wave propagation takes place on all except ex-
tremely high frequencies. Sky-wave propagation is subject to
material variations, dependent upon conditions and changes in
the jonization of the Kennelly-Heaviside layer.

Besides daily variation of daylight and darkness, factors
such as latitude, season, magnetic storms, and solar disturb-
ances, have been found to have effects upon this ionization.
These changes in jonization result in wide variations in the
transmission of sky waves from hour to hour. day to day, and
year to year, At the higher frequencies, received field intensi-
ties for a given season and frequency may vary as much as
1 to 10 from one year to another,

At the higher frequencies, reception at great distances is due
entirely to the sky wave. Above a certain frequency, however,
which may be as low as 4000 kc. (see attached graphs), no
appreciable portion of the sky-wave radiation is reflected back
to earth from the Kennelly-Heaviside layer in a certain zone
surrounding the transmitter. In the area bounded by the inner
edge of this skipped zone, the received wave may be composed
of both ground wave and sky wave (the sky wave being appre-
ciable on frequencies up to about 6000 ke. in the summer and
12,660 ke. in the winter); the sky wave intensity in this area
is ordinarily much less at night than in the day.

The outer boundary of the skipped zone is often called the
skip distance. The skip distance incmreases with frequency,
and varies diurnally and seasonally. Beyond the skip distance,
the sky-wave radiation is received with useful intensity,

With present knowledge of propagation conditions it is im-
possible to postulate any formulas or make any tables or charts
which could be used to determine distance range over any
given path accurately. The attached graphs give average dis-
tance ranges as observed by a number of experimenters to
occur most frequently over a number of transmission paths.
Through certain frequency ranges, available data were so in-
complete as to require extrapolation which may be considerably
in error. Wide variations of distance range and skip distance
must be accepted as normal.

(Continued on page 59)
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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 sufficient information, and draw a careful diagram when
heeded, to explain your meaning; use only one side of the paper.

List each question.

Those questions which are found to represent the greatest genera!
interest will be published here, to the extent that space permits,
At least five weeks must elapse between the receipt of a question

MODERN PORTABLE RADIO SET
(161) Mr. Viarence DeNice, Easton, I'a,

(Q) 1 understand that RCA is now put-
ting out a portable radio receiver which super-
cedes the old <12 snperheterodyne, although
batterles are retained to light tube filaments,
Are the circult data concerning this  set
available?

(AL Our inquirer undoeubtedly refers to
ROUA Vietor Portable Radiola Modet 1251, the
sehematic cirenit of which is reprodiueed in
Fiz. Q.1681.  The front view of this set ap-
pears on page 721 of the June, 02 jssue of
Ranio-Crakr,  As partly indicated in the dia-
wram of connections, a cirenit of exceptionat
design is ineorporated in this receiver,

Following are the operating constants for
the tubes : Filnment potential, all tihes, 2 volts,
Plate potential, VI, VZ V4 VI VRO1G0 voltst
VS, 5 velts: VA, 1.3 V., negative; VG, 145
volts,  Contrelarid potential, Vi, 0.2-voli; Ve
V4, 00-volt s VI, VG, 1, volt: Vi, 2 volts: VT

lF

VN, 14 volts.  Sercen-grid potentinl, Vi,V
V4, 63 volts: Vi, V6, VT, VK8, none; Vi, 195
volts,  Plate enrrent, V1, V3, V4, 8 mas VEL
O.2aua. VO, zero s VG, 2.5 ma: VEL VS, LS ma,

-

»
i

-
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and the appearance of its answer here.
Replies, magazines, etc., cannot be sent C. 0. D.

Inquiries can be answered by mail only when accompanied by

misunderstanding.

nishes the centrol-gzrid blas for V4, and the
drop seross IS0, bias for V1o A small ini-
tisd hiax of 1.5 volts ix prosent on these tubes
s the drop acress presistor R3S, The control-
wrid bins for V3 ix obtained ax the drop across
resistors RYRG. The andio owtpnt of V5 s
transferred, by means of the AV choke, coup-
ling condenser C3, auwd potentiometer R7,

The ILFL oscitliior, awd LEF, adjnsiments
of the Model P30 portable set are similar to
those of the Model M-30 anpmnotive receiver
deseribed in derail in Data ¥heet Noo G4, in
the April, 1052 issue of Iamo-Crarr.

Duie to the fact that second-detector V3 fune-
tionx ale as the AV.Coombe, it must remain
in its secket during aliznment  adjustments .
conseguently, this proceduare is deseribnd betow

Mot the volume control of the receiver at
maximum,  Then, reduce the ougput of the
external service oscillator, or it2 conpling to
the veceliver, until o definite reditetion in out-
put meter reading is obtained. 0t fhis o
ingrut the LV O wetion i« not suaflicieatly flat
t interfere arith the correct alivnment of the
varivus circuits,

PILOT “WASP” CIRCUIT

25 cents (stamps) for each separate question.
Other inquiries should be marked “For Publication,” to avoid

{Q.) What is the schematic cireuit of the
original  “Wasp”  receiver manufuactured hy
ilot Radio & Tube Coo¥ 1 have =een all the
other “Wasp™ cirenits, but never the original
one.  Dack issues of Rapro-Uzarr do ot seem
too carey this diagram,

(A Factory dingrams of this set are now
ont of print. The cirenit is shown in Fig, Q.
162, It has not previously appeared in Rapio-
CRrAFT.

MICROPHONE POSITION

(163 My, L. O, Fischer. Bronx, N. Y,
(v 1 there auny advantage to be galned

by placing a microphone at a distanee from
a xpeaker or orchestra?

(A Modern practice is to use 1 microphone
having tow noise-ltevel, such as the condenser,
or the more reoent dynamie type-—compensating
the redieed sensitivity by increased gain in
the voltage amplifier, Thas, singers may e
placed 6 to 12 feet. and the piano 35 feet away,
ax compared with the former “eloge pickup'”
at G to 12 inches for the singer and 5 or U
feet for the piano,  Inereasing the distance
between hand and mike increases the apparent

Sereen-grid current, V1, V4, 10 ma: V2, 0.3 size of the former; also, the relative sound
ma. s Vi V6, VI0VR none: Vi, 4 ma (162)  Mr., N. UGenota. Dubuque, Towa. value of its commponent instruments.
Comdenser 1 reduces  the demning  offect
of the antenna.  Pentemde V3 has o triple use.
finetioning a< an A NVLC, tuhe, 0 dinde second- FL REC & AFT.2 ‘01A
detoetor, aml g triode AF. amplifier,  TFhe E
action is ax follows: ¢ ? L3 TMEGS.  ‘gra
The B ~ignal voltage is applied to the SHORT -
tiliment and plate of the second-detector V2, ¥ ANT,
and ix then reetified by straight diode action
The audie outpit is then applicd to the control- [RY
grid and filament of the same tube by means - LONG
of coupling condenser ¢20 "ube V5 then acts ANT.
as an AL, amplitier, the sereen-grid awcting us " [4
the plate: resistors 1 and K2 in combination K ; 0 — | 2
act as the grid-lenk aeross which is developed i/ CLLH) rE & E Frones
the AF. potential,  Sinee the LF. sinal must CHASSIS o = B
paxs through resistors B3 and R4 a potential GND A+UR-" AT “BATOET. € = .000015-MF. B+"AMP.
for antomatic volume eontrol is  thus  con-
veniently obtained ; the drop acress RS for- Fig. Q. 162. The circuit of connections in the old, original Pilot “Wasp™ short-wave receiver,
18:31SMMFE. DETA  10-75 MMF, 15-75 140210  140:220 15-75 A¥s (RefLexeo MANUAL
ey Y13oume | 4-SOMME. 31, MMF. | MME  MMF  (MMF DET.2 / YBE )} 2400 Mme, YOLUME
A 1%-32% :f?.'."." ....:'.'.'.-m --«-.-'..._....I.. ..I' 1.2°MMF ) : i 1Ee | 2400 MMF i AL, .(OA 2
M I'JF‘I i i "ix . ) I T ._ . CHOKE ‘1'/ .F.
r

745 4000

1
MMF) [
s {g E_:j_, 3P
- = —
ST 19 L10
Xy A00MMF| -
T5-ME _|—
400 ‘f""
OHMS
Fa
1 |
W X o5 MF. k500,000
15 OMMS | L2 (. R3 Towms | [waenero-onamc o :
1,MEG., R1 10 FILAMENTS J;l- = + REPRODUCER _TUSH-PUSH A%.1 !
] R4 == T2 | V1
- [500.000 $60.000
3. MEG., R2 OHMS ] OHMS
— | -
= 2. MEGS, R6 LF 2175 KC. WF i
= Eh 400_ L
A % 0.48-A CUuT- OFF =
. 5,000 OMMS BT IBMA CIRCUIT'R\‘_E_____, ¥ 305
— - - v
65,000 OMMS, RS SW'S 1,2 AND 3 ARE GANGED VOICE COIL
Fig. Q. 161

Schematic circuit of the RCA Victor Portable Radiola Mode! P-31. A reflexed pentode, V5, makes this circuit particularly interesting.
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Circuit showing the method of coupling a *24 into two ‘a7s, in

push pull.

The pentodes are used as triodes.

Fig. 1

Plate characteristics of the '47 as a triode.

THE PENTODE—

A TRIODE

By C. H. W. NASON

ECENTLY some attention has been

paid to the operation of the pentode

tube as a triode. That is to say—

with the screen-grid tied directly to
the plate side of the output impedance
(instead of the usual connection, the “B”
plus side of this impedance), so that the
potentials of these two elements are iden-
tical as regards both static and dynamic
values. The curves given in Fig. 1 show
the totalized current for various values
of grid and plate voltage. (This graph is
available through the courtesy of the
Cable Radio and Tube Corp.)

Upon these curves there bave been
drawn the load-lines for load impedances
of 4,000 and 10,000 ohms, respectively;
these being the loads possible with appa-
ratus originally devised for use with ’45s
or '10s, Computation of the harmonic
content at these two values of load impe-
dance, and with the maximnm allowable
grid swing or signal input based upon
data obtainable directly from the curves
and calculation of the power output ob-
tainable under the same conditions, show
that the 47 operated in this manner has
not only an entirely different uspect but
that it is « tube superior in many wcaps
to cither the 47 in its normul conncection.
the '15 or the '10,

Based upon these calculations let us sce
what the relative merits of the possible
arrangements may be:

Plite Power

Plate Grid  Milli- Output l.oad
Tube Volts Volts amps. Watts Ohms
’45 250 -50 24 1.6 3900
‘47 250 -16.5 a2 25 TOON
’10 250 -22 10 4 13000
47 259 -24 24 75 10000
(triode)
47 250 -20 24 95 4000
(triode)

42

The power input to the plate circuits
under the above conditions would be (ob-
taining the bias by means of a resistance
between cathode and ground).

Plate
Tube Watts
45 10.2
'47 8.5—about 10 watts counting the
screen-grid current.
'10 2.72
47 6.0
(triode)

The actual power efficiency may be seen
to vary bhut slightly except in the case of
the '47 as normally operated, By oper-
ating the '47 pentode as a triode. with a
plate voltage of 300 and a necgative grid
potential of 25 volts, it is possible to ob-
tain approximately the same power ontpnt
as with the '45 tube with a power input
fron the supply circuit of but 8.1 watts
(plate current 27 ma.) The total poten-
tial required is 325

The grid swing required for the full
power output obtainable is but half that
required for the '45 and not much more
than is required by the '47 in its normal
connection. The distortion is much less
however than in the case of straight pen-
tode operation; and the tendency toward
frequency diserimination due to varia-
tion in the load impedance with frequency
is much less pronounced than in the case
of the pentode proper.

It is rather obvions, then, that in the
47 as used in a triode conuection we have
a new tube of highly desirable character-
istics,—a tube, furthermore, that may be
employed with existing apparatus (since
the transformers normally required for
nse with the '45 or *10 may be employed).
The power sensitivity resulting from this
connection is much higher than that of
the '45; and the power output obtainable
in the push-pull connection (about 4.25
watts) is sufficiently high for nearly all
purposes other than in the case of audi-
torium use.

In order that the amateur and techni-
cian may readily achieve an amplifier of
this type, for actual service in the
home or field, the writer submits herewith
the data covering an amplitier suitable
for use either from a phonograph pickup
or microphone., Two variations of the de-
sign are given, dependent upon the gain
required of the amplifier and the service,
They are shown in Figs. 2 and 3.

volts as compared

with a total of 300
volts for the ’45.
With a load impe.
dance of 10,000 ohins
the harmonic content
is sufficiently low to
permit the unse of a
sgingle tube; however,
the power output is
riither low compared
to that obtainable
with a load impe-
dance of 4,000 ohms,
Under this last con-
dition  the sccond-
harmonice content is
sufficiently high to
require the use of a

MICROPHONE
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push-pull system so

as to cancel the even
harmonics,
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Fig, 3

Schematic of a microphone amplifier using the new arrangement.
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THE “MEGADYNE"

(Continged 'rom page 13)

Midwest 13-Tube,13-Tube
ALL WORLD-ALL WAVE

To do this it ix necessary to tune the antenpa,
which may not e the hest arrangement for
revitlar sets, but iz TIE best arrangement for
this sef.

teferving awmin to the eirenit. we tirst have
condenszer 10 which s n=ed to tune the an-
teunn. 1ts capacity ts amoS.mf, 2 i< a small
malded by pass comdenser, . 0025.mf, It is a
new seddition to the Tarerfler iden, gl is qunite
necessary in this ciren 0 Tt will be found thar
the civenit does nor operate well without the
condenser at this poiat, femember thar all
connections between C1 and the contrel crid of
the tube should he just as short as possible,
Thesy cammot be too shert.

As to the erystal detector, in the fnterfler
circuit. T recommended the nse of a Carlors
undonm detectore Tt i still perhaps the hesi
detector for this purpose. ot anfortunately it |
is no longer manutaciored, T therefore sabsti-
tuted 0 dlxed ervstal cetector which i of the
frooepyrites variely  aml which  works  very
well in this partienlar civenit, 1 do net recom-
mend o galena detector as it is onot stable
enongh,  Next to earbornmdum. jron pyrites is
the best,

Nute that. tn thix eivewit. the detectar warks
hest in o only ane divection, Try veversing s
econncetions, and  yon o will gquickly  find o
wileh ix best. It ix not possible to do this on
locals ax the clreait & be found to work
even withont the eryv<tal for strong locals, It
is only on distant =tat ons when the ne 1)
and superiovity of the crystal ddetector 'hwumm
apparent.  When trying te ascertain. which =
the hest position for the erystal, tone in o DX
or weak starton and 1len tind out which way
it works lwst,  Then leave It in this position,
It witl be fonmd also. that sone ey <tals are !

Excraxp,

hettor than others, T therefore recommend that |
you abtain <everal ande find out which gives F I Howr AND, GIR“ ANY,
Iudest sienals. Onee tightened into plice, the | RANCE, ItaLy, Souvrtin r\\ll RICA,

ervetal needs ne further attention, aml it s AUS[‘RA],L.\, H,\\\;\" Jaraxn
not likely t« be burnec out unless. of couvse 2 —_

i w ]y it ovol finl: ™ ‘g | Fhese sensationd new Midwest, ALLAVORID ALEL-WAYE
tightning <henld hit yor e aerinl: nnder normn e el fyivs anil 4 . MLL-WATTE :o‘" p L ET!LY

conditions the erystal will last for years brivg vonr the WHOLE WORLD of

ditiens 11 R o ey o . radio!  »INDRT-WANVE pred stamdard wave byoadeasts not
Regarding the tnbe the chrenlt will b r"‘“’"' ' from U, S, stations, coast 1o eoust, st fru;n many nsllﬂ BLED

to work well with sueh tubes as the 222, foreten  coamtrics, Canmla, Mexioo, Cuba, Hawail  come
—WITH —

247, 252 and 238, T found, however, 'lfh-n" in Tike doey peores ot loffors om filo e o i s
LARGE DYNAMIC

having tried all the neveer tubes. that the hest | that Midwest nsers are regularly enjoving progeams triom

resitlts are obinined wirth o 288 tule all over the world,

Condenser C4 may he 00025-mf. to 0005-mf, > selaet the M
. : n A Hlwest  yvonp
The host e is a=seertained e experiment. 30 D’\‘ S TRI‘\L: want and try gt J‘(I days

Condenser € ix of the variable compression tree—in vomr own home,  satistaction or no sale o,
type. obtainalde on  te market, the  vaiue that’s the Midwet way. SUPER
hoing Trom O0003-mf to o0l.mf. This condenser, - HET
while u{:!]ll:‘h}vhh . lx‘ :mt' .N;t"‘f"‘rtr.\l”l:’.'.illl'lnlllbll el GBIS Ger"‘a"y' [taly’ Francc AL AMMTOMATHY VOLI'ME CONTROL,
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e L o g D the following day, I got Rome again and heard all the NPT, PIN-DOT  SELECTIVITY, LARGE

!s connected 1a m'ulllllll, |.h‘ e of o resistanee misie trom Vhe ioyal Opery Honee, V. Muscomi, F1u2 SIZE ELECTRO - DYNAMIC SPHAKER
in the cathode cireuit Lrings no advimtage B | Pasehall Ave., l’lnlnlulpluu, 1. q dice or m without
e e ol e 3 ) ! Holds VK2ME - (. The season’ out<Tanding

Ax 1o the lowdspeakor, remeinher. we have TWO HOURS 1 dl it
not any too mneh \lnlun o, aml for I'h:n reason “I heand . VK ’,\Il‘.'., T E R M S It ‘, the M ¢
only a gaed magnetic loadspeaker will perform Anstralia, rhis - Y
well, T have nsed soecestal the betrey mas II'J ine o helld as low as D
netie types which arve : vallalde now, suel s fhem - far over 1w} g0

B . hours, . o v W '

the REA 1030 Amplion Ndjnstable aml alxe 1 “:L I' 1 .\.‘_ 5 DOWN . it Now!

Baldwin loud=peaker units. which are very low
priced and which, with rhe addition of a domd
horn, perform remarkably well

Ave., Newark, N,

Buy Dircct From Factory—Save Up to 507

Recavding batterios, e “O8 tuhe nees 61 Faery  Midwest s n cmbled,  thor tostel,
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AMPERITIE improves radio, pro-
teets  tubes and  parts,  Money-
maker for Service Men, Scad
.. $1.62 to Dept. RC-?

- for dealers’ sample and sales helps,

CANDLER

. .po with  3rd  lesson, ' —k,
Miller, Toledo, IN1
clen I Ic e u Ntudied 11 howirs, can
vopy 8w pom —k,
In Jess than the usual time Yarris, Chicago,

you can get amazing results.
Thousands of fast Radio operators taught
CANDLER,
All questions answered personally.
pation.
about ADVANCED COURSE for SPEED and
Copying Behind, and *MiLL'" Course. FREE
BOOK will save you time and money. Tune
in on Candler Shert Wave Station!

CANDLER SYSTEM CO., 3
6343 So. g

l Warld's Only Code Specialist

¥You Can Become a Fast, Capable

RADIO OPERATOR at Home

‘frassed amateur exan.

bey
FREE advice if you're *'stuek.”
No ebli-
If you are now a Radic operater ask

R.C.-7

Kedzie Ave. Chicago, 100,

Mpr. SERVICE MAN

Step to
Profits!

Thank You — Our advertisement in the
June issue brought us hundreds of replies,
and NOW hundreds of copies of
“GoLb SEAL Radio Tube Sales Plans

for the Service Man” are on the way.

GoLp SeaL Radio Tubes and

The tubes you need—for receivers, trans-
mitters, public address or television are

made by GoLp SEAL.

Gorp Skal Sales Engineers have devel-

oped a special “Selling Plan” for the

Newly Made
Sales Resistance
Fully Guaranteed
Long, U_seful _Liﬁ.’_

the coupon.

Service Man.

It’s yours in return for

Licensed by RCA

And Double Tested

An Experienced Staff
S_tandm:d Speciﬁqatiuns

Best of Materials Used
New and .'lIod_er_n Equipment

STEPS TO GOIL.D SEAL
RADIO TUBES
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Mail Coupon TODAY'!

GOLD SEAL MFG. COMPANY
5 Central Ave.,, East Newark, N. J.

Please send me by return mail Speci-
fications on GOLD SEAL Radioc Tubes
and your "‘Sales Plan’ for Service Men.

Nams -

Address

City State

VAN S |
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| =stanee

And here is where some caution Is necessary
If vou use 135 velts, take a tap of 2234 volts
fisrred from the pegative ead of the =B bat-
tery. This tap goes to one side of the tickler.
as shown,

The three cirenit tuner as used in this cir-
cuft may be any good type as long as it follows
speciiications,  The  secondary, wonnd on &
bakelite or ordinary eardboard tabe 21 inches
Nigh. ‘The tube is wound fnll 13 inches with
No. 30 Do wire, CThere are 68 turns al-
together,  The tickler measures 1% inches in
dianeter and about 133 inches wide, It is
wound with the same size and Kind of wire
as the secondary. awdd there are 32 thurns al
together, The three cireuit tuner specitied has
the usual prinmary, In this set it Is not used
and no connections are made to it

Additional Notes

CATTION. When making your tickler con-
necrion o the B battery, after everything
i connected, and the tube Hghts, place the set
in operation, The tap on the “BY battery
should not e more than 221% velts, counting
from the —B side,  Considerably londer signals

may e obtaihed by inereasing  this voltage
to 0% volts, amd here is where you have
te he  carefual, Cortin  types of tubes  if
nsed with a voltage higher than 221 will
“eherry™  the  grid, that s —due to the
extra current flowing-—the grid hecomes over-
taxedd, If yon tind that the grid gets red

hot., disconnect the exeess voltage immediately
and o back to 2215 volts, as otherwise you
will blow out the but thix does not
apply to all tubes,  Certain tubes as, for in-
RCA, or Cunningham 338 are not
affected in this manner, amd they will take as
Bigh as G711 volts on the eoutrol grid withont
cherryving,  Thepefore, always be sure to wateh
the grld and see that it is not overloaded. 1
may add that T have not found any tubes that
give hetter resnlts couder signals) when a
voltnge bhigher than 435 is nsed on the control
AN TIN

Adding extra voltage on the control zrid does
one thing, it gives stronger regencration and
nukes for lanler slenals. nt it Is also more
dificult to control the regeneration, partkenlarly
on distant stations when it will be found that
221, velts is reilly hetter,

vondenser 5 is important
to the volume of the siamal,

tuhe ;

heeause It adds
1t 15 eritical and

<hould  be adjusted 1o the lower  wavehand
higher frequenciesi,  Neleet o station bwetween
200 and 200 meters, The signal shonld not

be ton loud. Then with a serewdrlver, which
should he insulated, begin sleedy to adjust the
adjnstable condenser,  You will flud that ad
justing this combenser also affects the toning
semewhat, It will, therefore, also be necessary
1o adjust the tuping condenser C1 slightly un-
il von reqch a point in your adjustment of 3
where the signal comes in londest. SXome inbes
have o tendemney to Smotorboat’- —a sert of
ehiwcking, puttering noise js heard in the Tond-
speaker o condenser C3ocorveets this eondltion

to a1 wreat extent, When the best adjistment
hax been fomud for the lower wavelmnd, leave
the condenser d do not touch it thereafrer.

o hiat ey aid use oo muely regeperation on
the tickler hecause yon will then geg distortion,
although the signal will be lowder.  Best ope-
sults will be obtained when the set oscillates
slightly, or just helow the osclllating  (whist-
ling) point.

. in rave Instianees,
get the set 1o oscillate, try  inercasing  the
cnpacity of comdenser G408 larger condenser
here sometinmes helps. If the set still refuses
to oscillate, jt will then he hecessary to use
a higher voltage on the control grid, Try 45
volts with a series resistance g0 as to keep
the grid from getting red,

Rometimes reversing the polarity of the tube

you find your einnot

heater or tickler leiwds helps,
out=ide of thix, the set will probably not
he  found to  he tricky. It should perform

normally in alt instamees,

Of course, the set may also he used wirh
headphones substititted for the londspeaker. ol
in thix manner we will be able to get more
stations  heepnse  natnrally stations severnl
thousand miles away are not recelved on the
Tondspeaker exeept umnder unnsnal  conditions.
The set is really remarkable for DX work.

{Continucd on paye 58)
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THE INSTALLATION OF
ANTENNA LEAD-INS

By HERNDON GREEN

ORMERLY, practically all vadio =ets were in-
stalled by bringing in the acrinl and 2round

wires under the window or throngh a small
opening in the floor, the reason for suel
makeshift heing that no simple and practieal

fitting was tlhen available,  Windew wires have
the habit of s<horting or breaking from  the
opening and closing of the window, while wires
throwzh the floor are frequently pulled out o
=hifting the radio or cleaning around it

The Woodraff  “Super-Thrn” which  derives
its name from the fact that it is «designed for
use THROUGIH the wall, wax developed to
meet the need for a lead-in fitting that wonld
be attractive hoth in appearanee and price, and
which conld he installed throush a single round
opening the =ize of a nickel coin in any thick-
ness wiall, and withont a metal wall box. The
device, of conrse, wis constructed o meet the
rlgid requirements of the Underwriters’ Labora-
tories,

"Super-Thru'
installed properly.

filustration showing how the
looks when

The inside plate is very small. The attach-
ment phug is polavized and will noet it a regu-
lar electrie socket,  On the v face of the
plate there are two small, sharp pins which
enter the wall to prevent the plate from being
turned out of line after installation,  The ont-
side plate is also very swmall and neat inap-
pearanes, It carries heavy terminal posts and
has a Wrdlt-in resistance-gype lighining arrester.
The plates and plug are molded of dark brown
bakelite.  The lead-wires are about 18 inches
long and are attached o the inslde plate ready
to e installed,  This deviee is equally adapt-
able to iustallitlon throngh paperad, plastered
or wood walls,

The Buper-Thru is eaxily insialled, A 15/146
in. diameter hole is made at the point of entry.
Then, as shown in 1 iu the accompanying
deawing, 1he jnskde plate is Inserted from the
inside of the house, amd the insalation stripped
from the leads v the extended part. The out-
side arvester hloek ix phieed in position at 2,
with  (he  leads throngh  the  openings  pro-
vided,  The wires are hent and fastened under
their  vespeetive posts at i and  the exeess
length et off. At 4 the aerial-gronnd  leads
are attached and the two small fension serews
tightened, which serves to draw the entire
assemibly tlghtly against the wall. A eord from
the plng to the set linjshes the job,

In most hrick or stone houses it will he
possible 1o install the Super<Thre through the
lower ¢dge of the woml window friune,  In suceh
cases it is usually Dbest to make the opening
half-way threongh from the inside of the house,
then Tine amp the it amd make the opening
from the outside of the ke to mect it other-
wise the bit may run out too low or too high
on the window frame, 1t takes about 10 min-
utes with o %-inel “star” drill to make an
opening  through a brick wall,  Dou't waste
time amd effort with a cold chisel.

In cases where the madio is net againsg the
outside wall of the honse, hring the leads in
in the uwsual way under the floor, place a =trip
of woemd across the floor sills at the point of
installation to represent the outside wall, and
instidl the Saper-Thru vertically threugh the
floor, taking care that the inside plate fits up
against the wall correctly.

RADIOG-CRAFT for JULY,

1= insgallartons made it impractieal for
the radio to bhe moved.  Itnt, by providing sev.
cral mutlets in the honte, yon will be arble fo
wiet mnel more nse of the vidding Doring hot
wed ther the political sperclhies and other pro
srams may be ceceived more comfortably inoa
cooler part of the house than they wonhl e
wlhere the set wias located dnring the winter
months,  An outlet in the guest-romn enables
the host to conneet the set for the pleasure of
the visiting friends, while one in the hed vooln
will prove convenient, indeed, in times of
sickness,

Iy connecting all the outlets an one side of
the honse fo one aerinl. a conplete job will
not he expensive, et it will afferd o nice
jreotit to the Service Man.

In arder to mect with
the  National  Electric
mos=t towns sl cities,

the requirements of
Code, as adopted by
the lead-in wires must

enter  the bnilding  through  non-combustible,
non-absorptive,  insnlating  bushings  =lanting

upward from 1he ontside. or throtgh  other
approved equipment designed oo give adeguate
imsulation and protection,

The Saper-Thra bas the approval of  the
Underwriters’ Lalovatories. awl will meet the
requirenients of any el irie iuspector,

The acvial amd ground wires are ontside the
bujlding and the enstomer does not see 1hemn
at close ranze, tat the leal-in is very con-
spicnons, for i1 iz close (o the vadio, which js
ustrally in o promineot part of the home,  The
Super-Thrn pnts o finishing toneh to the aerial
Enstallation that lifts the entijre job out of the
class of amatenr work,  Fven if 1lw present
aevial iz satistactory, the rndio owner is inters
exted fua workmanlike apypwarvanee for il leid-
In.  Many dealers and Serviees Men are making
asale on almost every vepair joh they have
inst by showing thisz new prodoet to the rudio
owner, particularly to the lady of the honse,

b l. A
“;,i;?: ql QUTSIOE
1 MV Ve WALl

N
L:j‘ :\" GROU'ND

Fig. 1
The procedure used in installing the "“Super.
Thru.” In (1) the inside plate is installed from
the inside of the house; in (2) the lightning
arrester is placed on the outside of the building
and the leads pulled through the wall as shown,
The leads are cut to their respective length as
at (3) and the antenna and ground leads at-
tached as indicated at (4). All "messy” and
unsafe wiring are thus done away with.
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HANDY KITS

No twwo ranges alike

1-Watt Kit
List price $6.00

g = [}
2-watt Kit -
List price
$8.00

Grid
Beas it
List price $3.70 }
- - |
(See your prices below)

ORE GOOD NEWS! Our first Handy

I Certified Kit made such a hit with
Servicemen that we have added two more.
Three I.R.C. Kits now, supplying every
possible range you need for any radio set.

The 1-Wau Kit (20 Resistors} — 500
ohms to 3 megohms—gives you thousands
of ranges, easily obtained from the formulas
we supply.

The 2.Waut Kit (20 Resistors) — 500
ohms te 500,000 chms=provides all the
needed high-wattage units.

The Grid Bias Kit (10 Resistors—for bias-
ing ‘24, °26, 27, '71A, '10, ‘45, 50 and
'47 tubes. Complete information on proper
biasing of tubes with every kit.

Each Kit is Factory Sealed, Factory Tested,
Factory Guaranteed, With either of the 20-
unit Kits, we send the famous I.R.C. Resistor

Replacement Guide and Color Code Chart
FREE. See your jobber or mail the coupon.

INTERNATIONAL RESISTANCE CO.
Philadelphia

)
IRC

Toronto

RESISTORS

INTERNATIONAL RESISTANCE CO.
2006 Chestnut St., Philadelphia C.7
Gentlemen:

1 enclose check (or money order} as

noted for which please see that I receive
Meuallized Kit.

|

|

!

i

]
[183.50 for 1-Watt Kit [] $4.65 for 2.Ware Kit I
[1$2.15 for Grid Bias Kit (Prices higher |
|

|

|

)

|

|

|
‘ in Canada.)

Name

Address

City State.

e —— — i —— ) = — — ) G — Y —— ¥
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Build the

MEGADYNE |

1-Tube Pentode
Loudspeaker Set

We lave important parts for
s!ruclion of the famous “MEGADYNE™
1. Tube Pentode Loudspeaker Ser- .lll parts
ire hﬂ(d as lowest wlholesale prices.

the con-

l)
\u ITEM I'RICE
3809 Frost_ 6-ohm rheostat......... cach §.18
5873 Ehy 3-prong socket . . . .each 17
3125 Aeratest 00025 |||fd Typc J

Mica Cond, . coocach 09
254 Falineswek clips, “set uf 5 ...... set 10
05 25 ft. roll colored K. wirc...roll .11 l
5126 Kurz-Kasch knohs, set of 2 . set .15
2881 Acratest variodenser 0003 to 001

mf. type G variable condenser

each 12
dial 47 diam.

5142 Vernier port. .cach .59
ype '38 pentode tube (U m\crsal) a7
5169 Bakelite panel, 7x1ox3/lo¥

Total Value of Parts $3.78
Special Price—Complete $3.40
Deposit  must  accomparny |

each order.

SEND FOR OUR NEW
100-PAGE CATALOG
Qver 3,000 Items at Lowest
Wholesale Prices.

Federated Purchaser inc. |

Dept. R
25 PARK PLACE NEW YORK N.Y.
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YNCH

Autemobile
LYNCH
Radio -
Suppressors For connection to each
spark plug.
Types to fiL  ALL

- - -

o e —

For conneellon to coblown
cable 10 distributoer,

makes of cars. Hased
o the famous LYNCH
MetaHized principle
whicl Insures deqrend-
ahllity and long life,
Moisture proof, rugged
and able 10 withstand

LYNC
Automebile Suppressor
Kits

hearvy wechinical

shock oz el | inatude ntvtrary s
actual  wee Lyneh pressors and sturdy 1 mfd,
Automoblle Radle Ignitlon caodensor.

Type LS4 Handipak

Huppressers hase heen (4 cylinder)

foumd  to be  {lor- i i
oughly rellanle  and Cost s"'étuesmm *
~itl | ~factory. 3.25 $1.95

S
Type LS6 Handipak
(6 cylm er)
$2.55

4.25
Type LS8 Handipak
{8 cylinder)
$5.25 $3.15

Write for ilustrated catalog giving cmnpleu- in-
forntation on antomobile suppressor units, and
LYNCH Resistors for all radio requirements.
LYNCH MFG. CO., Inc., 1725RC Bway., N. Y. C.

New Low List
Price of atl

price 50¢

(formerly 60c)
Servicemen's Cost 30c

ERO WORLDWIDE
SHORTWAVE
RECEIVER

Landon, P*arls, 1ter-
itn. uenns  Nires and
other  hrawdeading  statlons
throughoat 1he workd sla short waves, §
Vour eedinary receiver cannot tnne in
these:  low  wave slstlons WOKRL -
WIDI REVEIVER sets 11 to 53¢ meters
AERO SHORT WAVE CONVERTERS
Comvert Your I'resent et Inta a =hort Wave
Super-1iel crods ne
A. C. MODEL $%12.5¢ D. C. MODEL $11.50
AT LAST: The Perfect Aute Radle ONLY 520.00
Bailt by manufctuting of Zuto Radles
W pharantee 1000 biles rulia
of recontion A duasterpivee of
Radio Fpgineesring it
madel B Tune  dere FPentode
Ao Ttadio.  Prive of set only
$£20 00,  Ket complite with Tulns
bBatlovies «bynamb apeaker, an-
1enna equlplnrm amd mwlse sup
pressors.  $39.5 Send for
complete Catltog.

CHIS. HOODWIN COMPANY

Dept. U-15, 4240 Lincoln Avenue Chicago, Hiinels.

pieneers in e
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HOW TO SOLDER ALUMINUM

By HARRY L. WHITE

TIIL failure of aluminum 1o respond teo ordi-
nary methods of xoldering has always puzzled
radio wen, ax well as olher nsers of this versa-
thle metal, The reason is simple. hnt not gen-
erally  understood,  Aluminum has o natoyal
cogting or tilm of aluminnm oxbde over its cn-
entire surface, and this is not removed by any
of the soldering Huxes in common nse. So
strong and temacions is this oxide film that it

s the disxsolving action of the strongest
paste, Hyuid or powder finxes, and it cinuses
the bot, molten solder to roll like water off

the back of the well-known duck,

i - el ki 1
Free

=

Photograph of the kit necessary to successfully
solder aluminum.

In view of these past dittienlties, the develop-
ment of a really successful aluminum solder is

news of couxldernble Interest,  The new ma-
terial ix known as “Alumaweld™ and s osup-
pled e the form of 10-inch bars 1hat ont-

wanlly look just lMKke the erdinory solder, It

must be nsed with o special powdersd  flux,
which is applicd to the work like powdered
rosin,  Fhis thix is furnished in onosmall, hamdy
bt e,

A stock sample of Alumaweld, vecelved for
test by Ramo-Crarr, was tricd on two typleal
Jobs =uch as 1he radie constriuctor, experimenter
or Nerviee Man is likely to encounter in his
everyday work.  First two pleces of alnminum
were sohlered  together, to form a joint that
could be uxed in making shield caus, ete,; then
icopper wire was soldered to a sheet of alumi-
nunt, to form a “ground.”  ‘Fhe resulting joints
proved to e tizht and strong, and conld not
e plled apart by twe men, cach holding an
eond of the work with a palr of pliers.  In
fact. the copper wire broke off withent the
Joint itself showing any sign of wenkness,

The  requisites for  the  sveessful nse of
Alnmgweld are an extremely hot iron and spot-
lexxly clean metal snrfaces,  For most jobs the
uxe of g as tHame is vecommended, hui a imedi-
um size Tio iren secms to e satisfactory for

light work., A =tift. wire Irush is sup-
plicd wlth tlhe solder the nser is told to
nse it vigoronsly, Fhe finse when heated pre-
lHmnary to the application  of  the  sobler
siokes up considerably and  prodn i pn-
ent wdor, bt this Is ne more objectionable
than the aetion of other flixes,

solder is uxeful for o wide variety
and Tor other metals hesides ahinmi.
w2 to the elaims of its munnfie-
1l times as strong s ooy

This new

\ullll'l Ml can e machined, pollshed  and
plated. 1t witl expand aml contract with the
metnl to which it has been applicd ta the ex-

tent that it will not erack beenuse of normal
chianges in temperature sucl as ocenr in exlin-
der hlocks, crank cases, water juckets, rudiators,
It will not « v oor give
wity when subjee (l'll to extreme vibration,

Alumaweld is nsed very wneh Hke ordinary
solder, bt since it requires st powdered  thiex
rather than a paste, it must be aandled a lit-
tle differently.  The work to he soldered nnst
he supported in a horizonial pesition, so that
the flnx will stay in plwe, If two pieces of
aluminum are to he soldered together, each s
Stinned” separately, and the tinned  sorfaces
are then pliveed in contact and the heat applied,
If there are no parts in the jmmedinge vicinity
of the joint, n elean gas flame should e used,
s0 that the solder melts in thoroughly,  Other-
wise, a very hot iron will do the trick

I"he aceonmpanying drawings <how the correet
method of performing a representitive solder-
ing jobr: the plicement of an abmminum shield
or partition on an aluminem base or sub-painel,
After the lip has been bent. the sheet s
clamped upright in a vise, and the rtop surface
of the lip scraped off with the wire hrash
until it is bright and s<hiny. A\ thin layer of
the powdered tinx is then distributed over it
and the Aumaweld amd the hot iron applied
together,  See Fho L

The heat must be applicd mmeh longer than
in the case of ondinary soldering.  The flux
must be hoiled out thoroughly, to gZlve it a
chanee 1o destroy the troubleseme tilm of alumi-
num oxide, The iron should e moved back
and forth slowly along the metal until the
solder assumes a clear. Jimpid consistency,

This operatlon is repeated  with the sub-
pancl, A little more thme may he required with
this piece, hecanse the metal on both sides of
the joint will tend (o conduet away the heat,
See Fle, 1B, To complete the job, the two
tinned surfaces are stimply brought together, as
shown in Flg, 1%, and the hot fron applied onee
more, It is wdvisable to hold the pleces to-
goether with a small C ¢lump, to insure accurate
alignment.

= ——
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OPERATING NOTES

(Cuntinued from page

which resnlted in this ime complaint.

After some time spent in oattempting to lo-
cate the eause. i was noliced that the can
of one of the three vlectrolytie condensers, 11he

\ |
Fig. 1
The correct method of soldering aluminum.
oo
sk the qronble cloaved up. Piecex of  filge
washers were then ased tooinsnlite the cin of
the  condenser  (which  is nearest the power

transTormert from the ehassis which completed

4.5 wmf. unit, Pt N 127 in the schematice th ceeiver mepair.
cirenit which appears on page 207 of the (FrF- The other Brmnswick 17 had the complaint
cral Rapilo Sepvier Maxtan, Volo T was in- © 0 of huesting into tremendons volume andd fiding
sulated from  1he clissis e means of tish- ek to porbial at vezalar intersals, Fhis e
v teiver was taken back o the repair shop to
ling one tronlble fonnd in o Peerless e plaeed an life-test in an effort to loenie
ron” tne o leakage aerosg the the trouble.  The sel was operaling wlurost a
<ime Kind of jnsulation, this strip was checked weel befoee the  defeet wax found, 1t
with a highe-range ohpnneter 145 megolims=y and tnened o to be the same  steip of  fishe
fonnd to he the canse of all the tronhle: when paper  deseribed ju the preceding paragraph.
the condenser was discotnected from the chns- Enpreving the insulation completed the joh.
RADIO-CRAFT for JULY, 1932



Measuring Resistances by the Deflection Method

'I' 1TE conventlonal instrument for the meas-
urement of resistanpee s the Wheatstone
bridge. which ix a ecostly piece of apparatus,
lIlowever, there are two methods which provide
a rair degree of accuraey  (depending on the
quality  aml aecuraey of  the apparatus cm-
ployedr. the least expensive heing the deflection
method,

This prtlele hax been prepared especially to
axxixt users of USuper Akraohm™ (wire-wimmds
resistors to cmploy the detlection method, using
popular-priced millinmmeters  that are casily
procured.

The low-range millinmmeters that arve  so
readily converted inte mlti-range volt-nmmet-
ers are ulso admirably adapted for conversion
into malti-range  volg-olunmeters, The 0O-1.5
Do millinmmeter is probably  the most desir-
able  Instrument  for the purpose due to the
fact that a dry battery has g normal potentind
of 1.3 volts or some multiple of this voltage,
depending upon the number af cells conneeted
in series whielh go o make up the tatal bat-
tery,  Other popnlar instroments can readily
be used for this purpese, depending upon the
ringe of resistanees to be measured and the
sonree of current availablhe,

The method of counecting  the compotent
parts of the eivenit in the detlection method s
schematleally shown in FPigo 1A In thix dian-
pram A Qs the DL, milliammeter, having an
effective resistance Rm: ¢ is the dry cell or
hattery ¢ 13e is the ealihrating vesistanee whiceh
limits the amount of current passing through
the millimnmeter; amd Bx ix the resistance to
be measured.

For example:

When A ix g D, millimmmmeter having a full
=eple of 1.5 ma. and ¢ is o source of potential
of 1.3 volts and Re 4 i have a totnl resist-
ance of 1000 ohms and the X terminals ave
shorted, the millammeter shanld read fuon scale,
or, in other words, the vesistance at X is
zoro,  Tlowever, if Rx ix a resistanee of 1000
ohms the instrument shonld then show one-half
seitle defleetion or 75 ma,  Thiz is proven by

Il
ahims' Law which states that R
1

in this ease I is the total resistanee of the
cireuit which inchwdes Rx. the resistnuce heing
measnred : Ie, the ealibrating resistance : Rm,
the resistanec of the meter: I s the valtage of
the dry cell or hattery and 1 is the arvent io-
dicated by the deflection of the meter @ therefore

Rx + Re¢ 4 Rm -

1Transposing
|
Iix = =
1

S0 pch for the explanation of the deflection
et Do,

In order ta avoid the computation of cach
‘esistance ta be measured, we refer you to oa
ihle of ealibrating rvesistanees and ohmmeter
seales 1 and 20 This information permits a
aphl decision as to just what ranges of resist.
ance enn e measured wich the  instroments
svailable and provides o means of calibeating
a seale directly into olins, The fable is tooase
xi<t in deternuining the proper ealibrating re-
sistanee according tu the range of vesistance

e 4 Ry

A 3
4,
C
Rx
~A- -y X x
A Rc
R‘i'n‘. Rd
W —————
3
al Rx
-B- -lg4 ) SV C

Fig. 1

RADIO-CRAFT for JULY,

TABLE OF CALIBRATING RESISTANCES

1 2 3 4 a2
) h Re + L) (Itx)
Toval
Milli- Fesistidoe .
amperes required for Multi-
full scale | Valiage ealibetion | Seule  ply by
lLow S| LA alans 1 1
1 Med. 1.0 S0 ohito- 1 3
1 High * 32 50 phins 1 15
1.5 | Low 1.000 ahis 2 1
1.5 Med, l 3000 olaus 2 3
1.5 | High 22.5 | 15,000 oluns | 2 | 15
5 [ 1.5 300 ohims 1 ned
10 I 1.5 2150 ohs 1 1
| . o ! L
desired and  voltnge employed or instrument

available,

Colpmu 1 of the table vefers to the 0.1, D-1.5,
p-3. and -t e, millinmmeters, Column 3
refers  tn the  total  ealibrating  vesistanee
(1te 4+ Rmr pecessary to obtain full scale de-.
flection with the X terminals shorted when eni-
ploying  correspouding voltages ax shown in
column 2. In order to defeemine acorately the
actnial resistnonee of ealibrating resistor Re, or
where the resistunce of the lustemment Rm
employed is a consitlerable portion of the total
resistanee (e 4 Lmo, the internal resistanee
of the meter employed (Ron should be sih-
tracted from the resistance (Re 4 1y of enl-
umn 3. As the resistanee (Rno of most in-
struments avallable for this purpose rarely ex-
cecds B0 ohms, o ocan be peglected  exeept
whepe extrome aeenrvacy is desired,

Seale 1 referred to in colunmn 4 of the eali-
eating table is an -1 ©oC, milliammeter scle
which has been exlibeated directly into ohms
where the battery employed s 1.5 volts and
the corvesponding  eallbrating resistanee (1300
ohms=1 <hown in cohimn 3 is n=ed,

Seale 2 §s oan 0-13 D.C. milliammeter cali-
brated divectly in olms where the battery em-
ployed is L3 volts and the corresponding cali-
brating vesistanee 1000 ohmsy i nsed,

The range of resistanees measurml
defleetion method is increased in divect ratin
with the increase of veltage applied.  There-
fore. as the voltage is incrensed it is necessary
to multiply  the resistanee  indjcated in the
seitles by the corvesponding nltiplier in col-
umn 5,

Oceasionally it may be desirable to lower the
range of pesistanees shown on seales 1 awd 2
without changiug the ealibrating vesistanee or
meter,  In the case of the O-1 e, milliam-
meter nsing 1.5 volts, the resistance shown on
seale T oean be divided by four when a vesist-
anee (Rdy of 30 ohms is connected neross the
meter and ealibrating vesistanee, as <hown in

115, Ising the 1.5 Due, millinmmeter the
stpnee of seale 2 can be divided by five
when the pesistance (WRdy of 2300 ohms ks con-
nected in the same manner.—frem Bulletin No.
T3 of the Shalleross Mfy. ('o.

by the

Scale 1

Scale 2
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from a serviceman
who has discovered the advantage of
concentrating on Centralab Volume
Controls.

Each and every Centralab control
has been tried and approved for use
in the various receivers specified in
Volume Control Guide. Even
where the original control differs in
appearance, or is of the wire wound
type the Centralab unit invariably
functions better,

our

Order 5 Centralab Replacement
Volume Controls and get the new
50c VOLUME CONTROL GUIDE
FREE.

Get this service carton of 10 Cen-
tralab Fixed Resistors which list at
$3.00 for only §1.75.

FREE: The new QUICK REFER-
ENCE WALL CHART showing

resistance combinations at a glance.

CENTRAL RADIO LABORATORIES

930 E. Keefe Avenue
Milwaukee, Wis.
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FREE Tubes- ‘take _advantage of our oﬁer;

25 UY-227 Tubes FREE with
quality Mcensed RCA. tubes aturiees that ste  @U@PYP p"rchase ()f 100 ASSOI’de

Give 1o your eustomers the aduantage of huring first-

eacentinnally low. \We carry the largest wariety of 1ubes

in 1he world, many for special purposes, and every tube
is renlacealle wlithin 3 months, providing filament 1s T"bes
not burnt out, We either have the tube you require {(This offer iz good untll July 7, LQM)

or we will make it for you.

COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT
Order from this page—Remit 209 with urder, balance .01y AQ] prices i OR —
ere FLO1L FACTORY, Newark. Shipmemts go forward eipreas or parcel
post.  No order lor less thau $3.00 accepted.

TYPE ANY QUANTITY
UX-20lA—Aumlifier or detector ....... 5000 6oR0G0aBE00aERAEE0EE00A $0.30 Extl'a
UX-;;? AL u|u||||lllih-l' d ...... . ,gg
vy- = AL ampltier or derertor. . i i e i PR
UX-171A—1"mer walpul amp, fof AC of DC operatlon, 3¢ amp. . .30 spe‘ﬁal
UX-240 —Dresigned for Impedance aml resistance coupling . 40
UX-120 —Ulower ami. used In last stage of audio freq. .. .40 ith
UX-198 —Detector and smp. tube, Jong prongs ......... cee G40 wi
Uv.-i99 Saine chabacterlstics as UX-19% .nly short prongs. . W40 every
TYPE O UX-112A—1'ower amji. tube for low cur. consump., 34 amp, . A0 d f
Petasslum UX-200A—betector tube recommended for weak signals . . .40 order for
Phinte Cell, 4% UY-224 —AL aereen ywrid smpllfier ..... cesiaas . .40
overall, $2.10 UX.245 —Pover amplitier ......oevveenean A0 $500
UX-20tB—1,4 Amp. Amplifier and l)eleceor .60
UY.246 —Poner ADPUHHER o.vevnenesnes .60 of tubes
UY-247 —Pewer entode d .
WD H -Delestor Amp, 60 we will
WD-12 —Deiertor Anip, 60 give
UX.230 --Dry celi amp. a . 2 .60
B;gar --:bry ceil al n.—lnl .udlonstaze. 2 volig :g
+232 —rry cell sereen grid amp., 2 solts ,,........ A
UY.233 er Nmplifier Penqmde, 2 vobts, . o L85 F REE
ld;ggg - n Gridll‘enlmle IL.'l-;. Amplifier o gg
- — r ovontral sereen grid amp. ... .
3;-3;? -iw-re.-n QGrld l|l|:iqlio Freq. Amp. a :g 2 UY-227
- —Detector  Amplifier ... 05000000 o d
UY.238 —itower Amplifier Pentode ..... 85 TLTBES
UY-239 —In® R.F. ('entode \mulllhr 85
UY-5501 —Varlable Mu ..ooviiriiarioniaioenans 60 For
UY.56 —akF, apd R hnpllm‘r and (W-lltnlnr ......... . 60 inl
UY-57 —5 prong Sereen Grid R.F, Amplifier and Deteetor........ .60 m“h'p €s
UY-58 —6 prong Varlable Atu RF. Amplltier and Super Detector. . .60 of 55(}0
UX-210 —Four power amplifier, high roltage .......... Ooao G ceeerrs b0 o
UX.222 —screen grid radio frequency amp. .......... o e LIO proportionate
square UX-256 —I1'ower amp. used In last stage of aullo fnq [N1] amounts
rathule, over- Ballast tohe to prevent tubes In set from blo\\lng out. N
all ize 2716%7, Spectal  super--ensitlve iudio Freq, 201A. . .60 of free
$3.85 Rpecial  super-sen<itive Radio Freq. 2018, ... ... ..., .60 tub
Spectal 71 AC 13 amp. extra coaled) I‘Illlnenl—good for .60 “ €S
T-14 (20lA High Mub high emission ... .60 will be
Switeh 1ube. 2004 or 112 or 171 douhle life 60
.Adam;;Alnbr 226, 227. (TIA, 10 comert h

‘60 given.
Y AC amplifier or detector. same as 227 bt n|u|.k heal eT d !
UY-224A—AC screen grid amplifier, salie as 224 (but qulek heoters . .60

RECTIFIER AND CHARGER BULBS
125 MH. rectifying wbes (B. H.} (Raytheon Type)

6/10 amu. (rivkle chareer bulb (Tungsr Type) .......... ... ... "0 : ;
2 amp. old and new type charger bulbs (Hst $4.00) (Tungar Type) .. 2.
9 and 6 amn. charger bulbs (list £3.00) (Tungar Type) ..... 0Ga00 3
15 amp. charger bulls (TunQar TYPe) . ..unevevneoneeeinennnrnonns

UX-866-—Hot Cathode Mercury Vapor }hlf Wace l(u (Irier H[n\) l)uu)
UX-280 - Hot ¢‘athode Mercury Vapor Full-Wave Lieititler as L\Jss

TYPE R UX-281—Hat Cathade Mercury Vapor Half-Wase Rectifler 2.75
Caeslum I*hoto UX-871—Hut Cathode Mercury Vapor Rectifier . .. 1.50
Cells, overall UX.280- Full-\Wave Hectifier for High Emission 40
length 3-1/16%, UX-281 Half-Wine  Rectler o..oueoeeienn... e

$5.90, UY-282 —Full-Wase Merury Vapor Heelifler ... ... iiiiiiiienrurenenrnmnnromonrmnns RENT

PHOTO CELLS
Photoelectrie eoll, Patassiun Type 0.,....,

UX-182—Sparton Type .,.. .85
Ty ean

Photorelectrie cell, “*Caesium®™ Type A UX.r83—sparton

Photoelectric cell, “‘Caesium’* Type R U;“‘N i!mmum
TELEVISION TUBES e R =R

Telion Reflertron Neon Televls lun Tube, 1% Cathode Square Type C... . 3.55 UX.40(—

Telion Neon Teievision Tube, 11y Cathode Square Type V UX-403 (Kollopy

Telion Neon Televisfon Tube, 1* Luhude Square Type X....

World—K
POLYMET PRODUCTS Weric—ccepres
[ POLYMET MFG. CORP. |
834 E. 134th St., New York City

Sem] me vour new and valiable catalog of
quality replacement parts,

The new 1932 Polymet Catalog gives com-
plete dimension data and electrical specifi-
cations of the parts used by leading receiver
manufacturers. You can purchase identica!
parts from your local jobber, and give “guar-

Name anteed” service work—a sure way to in-
Adilress e i crease your business and your reputation.
City . Smle

MAIL COUPON FOR YOUR FREE COPY

[m) Johber O Dealer [ Service-Man
.

o 1

VARIABLE-MU "6”

(Continwed from pege 21)

facing right hand flap. The R.F. coils and
<hields are monpied in the row 1o the eft
af the sockets, The 47 socket goox helow the
third hole from the right facing the rear tap
aof the chassis ; the one marked “speaker™ ows
in the hole to the right and the S socket
in the last hole, A have Hlament propgs
fucing the rear,

‘Turn the chassis np<ide deown and monnt
the clectrolytie comdensers, G € and C 0 the
volume control and switch, I, tome control
resistnnce I, the antennasground binding pasts,
the radio frequency choke, and the phano jack
(if you are using oner, The power transfornmer
is bolted to the top of the chassis over the
Lirge opening so that the leads face the under-
side, Mount resistanes R oon the filter choke
Chip opposite the choke terminals and bolt the
choke underneath  the  chassis,  If you e
clde to bypass this set with o nest of ,1-mf.
condensers mounted in oo tin boX, (see parts
list), bolt yonr eapacity unit uaderneatnh the
chassis near the eofls. Mouut the vernier dial
and  pilot-dight en the front of the variable
condenser.,

If the wiring has Wween done correctly, and
the upparatus s perfect. the set should he
ready do eperate.  Insert the speaker plug and
tubes in their proper sockets, couneet the an-
teani and ground, phi the lnmpecord into the
tight socket and turn an the set,  After the
tubes have had a few seconds to warm up.
rotate the velunw conirol abont three-quarters
of a turn and tune lo stations,

Socket Voltages and Currents

Plates of P iubes to ground, 200 valrs:
R.F. and deteetor seroensgrids to ground, 85
to 0 volts: RUF cathodes to gromd. 0 o 22
volts, depending upon the setting of the volnme
contrel, Thix i uot a trme repding asx the
To00-ohms-per-volt meter  ix not  sensitive
enongh 1o megsnre this accurately 3 detector
plate to ground, 75 volts,

The following are the voltnges to bhe meas-
ured in the power anit: Anode of C10 to
ground, 415 volts: Amde of C11 to zround:
100 volts ! anode of €12 to gronnd, 300 volts,

The voltages to he measnrwd in the power
tnbe are as follows:  Plane of pentode  to
gronnd, 260 to 2F5 volts: drop across 1.
15 1o 18 volts: suppressor grld of pentude 1o
ground, 270 to 280 volts,

The  total enreent  measured between  the
center tp of the secondary of the high-voltage
winding on the power transformer and ground
i< 33 ma.: the plate eurrent in each of the
A% plate cirenits is 2 ta 3 ma.: the plate
cnrvent in the pentode cjirenit i 33 to 37 ma.

Parts List

(e Frost 0.53.000 ohm variabte resistor, R1:

e 2000 ohm resistor, B2 ;

Two B0 ohim B3, R4

i UMLINNDE ol RS :

Oue 1, megolin resistor RG

One 10000 ohm resistor, RY :

Oue 0-25000 ohm potentiometer, RS

One 450 olun resistor, RO ;

Four d.mf.. 490-volt paper condensers, C1,
C20, 0N

e comdensee, G4

Two o0G25-mf. molded  midget bypass  con-
densers, O3, (6

one 05-mf., miva conpling condenser, C7:

One X mf, low voltage dry electrotytie eon-
denser, Ci;

Two 400-volt, dry electrolytie condensers, °10,
[ B BH

One 2omf, condenser, C12;

One four-gang O0085-mf. condenser with trim-
mers amd split-rotor end plates, Cy;

One Gardner center-tapped, D0-volt, 60 (o 80
nir,  transformer, VT ¢This  transformer
must also =upply 5 voltx at 2 amperes, and
have two 200vobt tikiment windings),

Four tuhe -xhioldﬂ'

Faur coil shields ;

One phono-jack whli shorting link

Five Fhy Japrong sockets s

One Eby 4-prang socket :

e S-prong speaker plug:

Four sereen-zrid caps,
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WHICH AUDIO SYSTEM?

(Cantinued from page 17)

The pair of "5 tubes in pash-poush celass 1%
i (he best in terms of maximnm pewer outpur,
although the difference begwesn  their ontpot
of 16 watts eampared ta the next best 40s
in pash-putl as “Cliss A is only 3 declbets, or
only a little over the minfmom variation in
volume  perceprible to o the huwan ear?  As
nzainst thls, their harmonie distartion is seen
to e mich worse in the volome range of 2(4)
milliwatts or armehair level, up o 2 watts,
or about atk thar witl ever Iw vegquired even
for bass notes in the hnme—exeept far danecing,
when foier 1o six watts may be nesded,

The pentodes 14750 En push-pull tor paraljel.
they offering no tonal advantages in push-pull)
show only 2 teo 2.0 percenl harmonic distortion
in the erdinarily used power outpnt range, bt
they have still from foor to tive times as much
barmonic distortion as the “40s Class A, amd
uie very serfous dizadvantage—as their output
is pushed up. as it easily can amk nuest cere
taktoly will he with any sensitive receivers to-
day. their harmanie distortion will be very an-
woying indeed-—rizing to 20 pereene ac a ditrle
Gver 6 owalts outpit as they are normally used.
This explains why overloaded pentortes sound
ro el worse than  over-loaded  "49s. even
thongh the latter may only approximage Ciass
A9

Looking at power sensitivity, e 46 Class
B combination is very poor-——so peor, in fact,
that though the figure of 118 given s the
wverall power sensitivity for two 46« driven by
the recommended 45 driver stage, <till another
i stage is really neesded o drelve them to
fnll ontput if derector overloading is (o be
avelded.  I'he pentodes are easiest  to drive,
and the output of a good 27 power detector
will drive them quite nicely. The push-pull
“Hhs o a) are next easiest to ddrive, a "27 power
ietector doing the Job faivly well

There was g story current in Chicago when
4T pentodes  were ticst introdoeed  jn 190,
ahout  the chief engineer of o well known
Uhicitgo radio manafacrarer, to whom the sales
engineers of a large tale maker were eaplaine
ing the then new pentmde, As thie story goes,
when they were all thre the set epgineer
picked up a =smuple pentode, held ic up to the
light, Iooked carvefully throwsh ire and tinally.
apparently deeply  impre dainmd, twe
tderful, absoltely wondertul - -lhiere we have
pereent distortion fnoa botrle 2 af conrse, (his
wias an exaggeriation, the liemonic distortion
pereentage of o oml peittode andio systen Tw.
ing below the sipposedly permissable 5 pereent
at heme voline bevels, B ehils engineer had
sensed fmmediately the poinn ade ahove——that
in presepr-day wolin sas it woukd be goeer-
vainty that thongh the (ull anpot of pentodes
wontld pot he nrilized for hanme entertainment.
'y unfavorable reaction wonld e had by
tEers s sets were tuneddt ro lecal starions where
the ontput wonld monwnt to levels
where 200 amd 30 pereent h distortion
waathd he apparent

The harmanie ddistortion pereentiges are vie
rinble gmd oo high for really |
for 46 class I3 pushepush. as an examination
af Fig, 1 will show. bur nor <o high f
tewles s to e prohibdrive, while (he 45s are
best by far. In stating vhat havionie distor
florr for “46= §x “roo N1zl the writer hases
this statnent n e eareful analysis of the re-
action of a lavee mumber of pegple 1o demon-
ftrations of the three systems siimalpaeonsly
and in small gronps af difereny times,  For

e

Instane they listened o pnsh-pull pentodes
at 2.0 tsoomput, the gualiry <eenns] aceepts
uble, as did that of 46 in ¢ though
nust “elear”

enurkedt that it was not
melean™ as o hey wourld really desire. Bt
#all s they heard the Class A pushepuidl .
they delivitely  condemned  the ponodes  and
46s1 Ruch, then, was the preaction of a0 wide
range of listeners o, for vaple, the Qiffer-
rnee betweon 4 to 3 percent laenwaie distor-
tion for the Claxs A\ as conuirad ta only
200t 205 pereent ddistortion fur the poeptodes,
tt i= upon rhese reactions that the conelus
wirs arrived at that over Lo 10 LG pe
harmaorde distortion was toe nneh for r
hizh quality reproductlon, partienlirvly as there
appears 1o beoa peyehic reacetion almost akin
te pain during prolonged listening to programs

ar
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havine harmonic distoction in exeess of 1 per-
ceptl sttt e val

The final umulu«mu after ope yray's wxe opd
tolul of pentodes, which are oren better in thix
respect than M6 cloxn B amplification, wax that
neither of those spsicms cuwld he Qodesated e
high- quulity receivers, aud that only 45 or
equicalent (riodes cauld pox<ibly e aceeptable,

vongidered from a cost angle. pentodes gre
as cheap as 4hs in germs of NVer  eost.
sinee they reguire the same wssettial eqnip-
ment and power avallability, whereas 46 class
I} systems are far more expenstve, even though
wlve b kedlly inferior nlts to the P
This 1s beeanse, the 46x7 draw grid currents
ranging up to G0 and 70 nu, they must he
driven by a power audio siage aheiasd of them
cunpled (heongh an exeessively expensive coup-
ling transformer which must have extremely
gomd  reznliation,  =inee considerable power s
required freme it by the s, It mnst. there-
fore. have very low resistanee windings and
Iarge care area, amd will he quite expensive
compared to the coupling transtormer reguired

for "#hs or “47s.
Likewise, the output  transformer will he
exeessively expensive sinee i1 mnst have g high

Iubnetanee compured 1o triode ourpie cob
Fuarther, plate snpply regnlation mnst be
better than is economicaliy practieal becanse
signals do not vary plate cnrrent abont s
iwver value as in other svestems, bt epuse
It to rise to many, nuny rimes its normal no
sienal™ valne ax a signal is applisd. And all
of this neglects the neeessisy of a hind audio
stage to precede e 45 dreiven stage Tor cliss
It " #6s nesded becanse of theiv low power sen-
slibvity to prevent andio detectar overloading,
amd intredueiniz, as it does; additional ilvation
problems aid vosts,

Auother angle of the proldeny of amplitier
overload with D1s consequent harmonic distor-
tion Ix that dymantie londspeaker units as nsed
in home receivers distovt soher hadly ar high
power, =0 that when more than about five watts
are applivad o conventional types, they them-
selves Degin to fnmierodies harmonide distortion.
and axs ten to twelve watis are applisd 10 them
their quality is pretty completely shot te pieess,

Thix @x one reason why amplitier overjoml
alone in small dewrees is o in frself awmlly
serfons in rhe inge of, say, eight watis and
up —ar that point the speaker distortion is so
lad s e aften sk the amplitier distortion.
and in addition. distortion is nor gquite as< im-
wediately noticealde at hizsh volume levels AT) -
way,

Buat fram o hame entertainment stamdpoing.
there s tser Jor the S1XTeen watts
output of ° Leven i ceomomical speak-
ors did not to picees at sueh levels and
the amplitier coxt was nat exeessivee conpively
cxelisivie af e poar home  valome  gualdity
they provide,

From this amnd ather considerarions fnvolved,
it appears that the hest possible audio system
for home wse wonld employ 435 in push-pntl
It would have the disadvants of only 5 to
S2OWatts pewer output at O pereent larmonie
distortion.  Investigation along this e in-
dicated. however, thar thix system eonld he
improved upon both In lowering harmoenic dis
tortion aml e ng  power autpnt. Work
alung this lie has been  soing  on in the
Siver-Mavshall laboratories, and it is now o=
Sible to aeinee o new and ceonmubeal andieo
amplitier u=ing 43 tuhes  that will turn ont
elrht wates at 5 i laemonle distortion.
and up to five watts at 1 pereent—a A
svstem that appears ideal for home ception
where only the finest possible reproduetion will
e tolerfed—andd nothing finer can today he
provided.,

The New Amplifier Circuit

The eirenic of this amplifier is the comven-
thonal  push-pull  arvangemient. the  constangs.
amd net the cirenit itself belng the secret of
its  remarkable  performnnee., It Dbeing  per-
fectly =ife to operate 45 tnbes ag S0a velis
o the plate it the plate dissipation s kept
down o 1be Hirst <tep ix to rajse the plate valts
age g B0a volt<, and then ro bias the wrid's
BE-voh=s negative, This sives g Class A ame-

(Frentinued on page 58)
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TWO combined

SHORT

WAVE

and
Standard Broadcast
Superheterodyne

Radio Receivers

The CROSLEY
DISCOVERER

With this marvelous new Crostey radio receiver
you can know the thrilk of listening direct to
foreign stations, air pilots rece ‘:nglnstructlons
police calls and many other interesting and
unusial things that travel the short wave bands.
Lvery channet fron: 14 to

550 weters is covered, Of x

course onlinary hroad- [ 50

: ———

COMPLETE WITH
7 TUBES

casts can also be heard. It
is housed in an extraor-
dinarily beautiful cabinet
and sells at a sensation-
ally low price.

The CROSLEY
ADVENTURER

The 12 tubes of this Crosley superheterodyne
short-wave and standurd broadeast receiver
make it, we believe, the most sensitive, best
performing and most complete set ever offered
at any price for home re-
ception. The wave length
change, a8 in The DIS-
COVERER,iseffected by
means of a panel switch
— 1o coils to ciange, The
cahinet is a narvel of
furniture design. The price
is amazingly low.

119z

COMPLETE
WITH
12 TWBES

Montana, Wyoming, Colorado, New Mexico and
west, prices slightly higher.

THE CROSLEY RADIO CORPORATION

Home of *'the Nation's Station"—\WLW
Powel Crosley, Jr., President Cincinnati

TYTQU'RE THERE WITH A CROSLEY




THOUSANDS or
PRACTICAL
APPLICATIONS
including $ 3 30
FIRE ALARMS-BURGLAR ALARMS- SMOKE
INDICATORS - COUNTING - SORTING - COLOR MATCHING
AUTOMATIC SIGN LIGHTING SWITCHES

COMPLETE KIT $9.50

REQUIRES NO (Never Before Sold for Less
AMPLIFIERS. Than $60)

i This Includes :

1 Light Sensitive Lux-
Tron Cell, type “ST.”

1 Helav. Controlling
110-Volt Circuit, type
1E-1.

1 {;um - Wood Relay
LCabinet.

1 Complete Set Instruc-
tions and Diagrams,

Sfze 67 x IU” x

o Soen. ' showing How to Make
(showen  anase  In Automatic Parking
Uzt Light Control for
ONLY $4.00 3 :

4% case  Automobiles.

LUXTRON MFG. CO. INC.
241 Lafayette St., Dept. RC., N.Y.City
Prloweers in hoto-Cell Devices Since 1900
NEW 1932 HAND-
LAPEL MIKES
Vo, 306—Single Putton $5.00
No. 501—=ingle Button 10.00
No. 503—Two Button  15.00
ad 15 other types for
CYUTY  oCcasion.

Also Direct Manufacturers of
Amplifiers, Horn Units,
Trumpets and All
P. A, Accessories
Send for Catalogue RC Now

MILES REPRODUCER CO.
26 East 22nd St., N. Y. C.

other valuable data.

A PRACTICAL "3-TUBE” SUPER

(Continned from

to severnl hundred to ol over o very mrs
row Damd of frequencies  without  noticeable
improvement over the remainder of the hroisk-
cast range,

The use of a bridge eirenit, so arranged that
a part of the R4 energy fed into the tulbe
from the antenna cireuit was fed back to the
cirenit, shiowed that by effecting a proper bal
anee, an image ratio of well over a thousind
t one conld be obtained,

Figure 5 shows the selectivity curve of the
tuned  antenna cirenit, Phis enrve is sone-
what normal. althongh it sides are more neavly
symmetrical than most curves due to o come
bhination of induetive and capacitative coupling

which eliminates the normal bigh  frequeney
“trakbs”
Ax the cireuit is tuned from high to low

frequencies, its selectivity-curve mirrows in the
conventional manner, although = gain = not
changed by an apprectable pereentage. Duae to
this characteristic, ont-of-phiase  voltage pro-
dueed In the nuned civenit at oan image-frees
queney whose amplitnde wounld increa=e uni-
frrmly  with fregueney, woublit halance out an
image indueed in the cirenit. See Fig 6,

This halancing ont of the image-frequeney
response may he accomjdizlied by the nse of a
small conpler with a velatively large inductanee
in seriex with the antenna and a fow turns of
wire coupled to this imductanee and connected
in series with the enthode of the oscillating
e, Phis i indicated in the schematic ecir-
enft of the recciver, Fig, 4. Coll L1 s the an-
tenna coil of high induetance while Coil L2 is
the one connected in series with the cathode
as mentioned before,  H the indoetanee in series
with  the antenng and  the  eapacity-conpling
condenser is wonnd with reststance wire, its
normal response i altered <o that it has no
affect other than that of a constantly inereas-
ing impedance across the frequency band,  In
other words, we now have an impedance eon-
nected In series with the anteuna. the value of
this impedance inereasing divectly as the free
quency inereases, A fow turns of wire tlghtly
coupled to this Coil L1 and connected in series
with the eathode of the tube will introduee in
that tule every frequeney picked up by the
antenna : the higher frequencies being about
two and one half times the amplitude of the
lower frequencies,  These smalk voltages indneed
in this samll coil are nearly 180 degrees out of
phase with the voltage induced in the tuned

SERVICE MEN
Everywhere Praise

THIS BOOK

PERPETUAL GUIDE to correct resistor and volume con-

trol values—with diagrams, charts, set specifications and

Prepared by authoritative engineers and published by
Electrad as a service to service men.

Loose-leaf pages, genuine Fabrikoid flexible cover. Kept up
to date by supplements four times a year.

A small dollar investment that pays BIG dividends.

ELECTRAD, INC., 175 Varick St, New York.
Enclosed § (check, currency or M. O.)

for copies and supplements (as published)
of RESISTOR REPLACEMENT HAND BOOK
at 31 per copy.
Name
Address

RC-7

50

Mail the
Coupon

178 Varick 8t, New York. 'Y
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cirenit, and are abont one rwentieth of this lat-
ter voltage at resonunee,  This ont-of-phase
voltage is shawn in Fig. 5 by the straight.
slanting line,  Ninee this veltage must be sub-
tracted from  that indueed o the tuned  cir-
cnit, the final selectivity curve of the system
ix <hown by the dotted Hne

The only really eritical factor in the opera-
tion of the system wax the coupling between
the twe coils of the antenna system. By ex-
ereixe of  reasonable  eare. production  limits
conld be casily maintained in a fixed coil and
some  adjustiment used for a final balanee of
offeets produest by other parts in the receiver,
The tinal areaongement had fixed indoctive conp-
ling and a semi-variable capacity-coupling con-
denser which raised or lowered the gain of the
input teansformer, widening or narrowing the
responxe cueve off resonauce until it just hal-
anced the fixed ont-of-phase coupling  voltage.
In other wards, the seleetivity curve of the
autenna system Is made variable so that the
volthze indueed in the tuned cireuit wounld just
equal that imdneed in the small coupling coil.
and sinee both voltazes are 180 degrees out of
phase, the image-frequency voltage wotthd e
considerally reduceil. This <emi-variable unit
shiould  only  be  manipalated  when  image-
frequency interferenee is obtained.

Both of the colls mentioned, as well as the

coils used In the oscillitory portion of the
civenit are quite different from  thoge  ordi-
nmarily nsed, A oone of the requirements of

the recriver was that 1t be small, novinal coilx
appeared qnite our of proportion te the Job
they had o perform, These inelnded in the
destzn are less then an inel in dinmeter and
fexs than an ineh in length, this being the size
of their xlhiold eans, nx indicated in one of
the  accompanying  phatographs, Phe  coils
themsehves ave of the universal-wound 1ype.
tnverted in their vespecilve shields and held in
place by a cap in the bottom of the can and
a small ring which springs into o bead spun
in the can,

Referring to circenit dingram. it will be found
that one <ilde of the volume control is connected
to the antenna lead.  Fhis does hot produce
the usnal volnme control action,  Lf an attempt
were made to control from this peint it would
be found that the volume wonld decrease to a
certain pelnt and siddenly begin to inerease
again as the volume conteol kKnob is continu-
onxly rotnted.  This oveurs beciause of the ef-
foet of the out-af-phase coupler which would
assist in obtainiug a2 pull point which accounts
for the stulden decrease in volume,  After this
point had been reached, practieally all of the
coupling  to the grid of the tnhe wonld be
throneh  this out-of-phase ceil irself, and con-
sequently 1he volnme wonld azain iner

Thiz rather unusual effect is overcome by
wronuding the arm of the potentiometer, which
in effect, grounds the seveen-gvid beeder cir-
enit. and running the bhins of thix tube and
the antenna velume conteol fn =uch o manner
that the null point in the volume control ae-
tion oecurs at exiaetly the siwme fhme that the
first L. tube copses to funetion beeanse of the
small signal,  Ipcidentally, it may be stated
that the vohume control ilso serves to close
the wrid circuit of the oscillating detector,

Iy making the first tube oscillate <trongly
etz to give o low wain, and having the
1.1, stage regonerate so that the major pore
tion of the gain of the reeciver is in this LI,
tube, it is possible to maintain a2 very satls-
factory adjncent channel selectivity,  This com-
bination gives a haml widili of approximately
300 kiloeyeles at 10400 fimes resonince input,
and 1he ovevalk sensitiviry hetween 400 and 800
microvolts for 50 millivarts output,

At 20 pereent modulation the maximum out-
put obtainalde is about 750 milliwatts, increass
ing regularly to over two watts at 100 percent
modulation,  I'rimary overioad occurs at ape
proximately a2 thoasand microvolts input,

Cowmpared to any other comwmercially prace
tieable arrangement containing only four tubes,
this arranzetnent will show better sensitivity.
hetter stability. hetter selecetivity, better image
ratio and better didelity than its competitors.
It might nlse he abded that its price woulid be
fexs than that of a tmned WF receiver of only
one-half the etficieney of 1his eireuit,

(Continued on page 300
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SKINDERVIKEN

Transmitter- Microphone-
Amplifier Units

A FEW USES FOR THESE UNITS
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TBALOIIN wonE AMPUFIER-

HUNDREDS OF USES FOR THE
EXPERIMENTER :

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER
DETECTOPHONE TELEPHONE AMPLIFIER
STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICRIPHONE CRYSTAL SET AMPLIFIER
HOME HECORDING QUTFITS
WE PAY $5.00 IN CASH
for every new use developed for this unit
and acct’plcd and publuhrd b-v us.

95¢ EACH Two for $I 75

12.PAGE INSTRUCTION BOOKLET |

tontaining suggestions and diagrams for innumerable
uses, furnished with each unit. i

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPLIFIERS IN HIS LABDRATORY

SEND NO MONEY

When the postman delivers vour order you pay him |

for whatever you have ordered, plus a few cents
postage.

PRESS GUILD, Inc., RC-T
16 Murray St., New Vork N. Y.
"easa matl me at once s many ol the following items
as ! have iIndirated.
e .Bkinderviken Transmliter Unfie a1 85hc. .78
for 2; $2.50 for 3: 23.20 for 4.

for 1:

When delirered T will pay the posiman 1he cost of the
Iteins specified plus postsge.
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AN “A” UNIT

Cmtlinued  from page 23)

junetion 1o ahe pegative element—the positive

ele mellt

thermocotuple juneiions, facing the cen-

tep of the ring-like strnetare, are hegred by
a gk or gazolie burner which is shown, to-
gether with g gasaline  tank  to whichi the
burner is connecnat, in Figo ¢©0 The opposite

o our=ide junerions are cooled by riddintion of
the spider ring with which these junctions are
in thermal eontact. The spider ring. being
compaosed of aluminnm owhiel is a good con-
dietor of  heaty readily  dissipates the heat
wihtieh is ecarried off by conduction throngh the
clements of the thermoconples—trom the hot
1o the cold junctions. Bt was found, hy the
nse of the spider ring, that a higher difference
nf temperature fx effected between the ot and
the cohl junctions of the thermocouples with
the comsequent vesult that the Thermotron s
capable of predueing also a higher voltage than
it would prodnee without the radintors.

The thermocoupls section. both on the hot-
tom and on the top, i enclosed by metal cov-
ers, A heat Insulator ring conforming in shape
to the thermocouple section and consisting of
a compozition of magnesinm oxide aml ashestos
is pliced between the thermoconples and the
metal covers. Thns, the whole of that portjon
of the heat absorbed at the hot Junetions which
Is not converted into useful elecivical energy
ix earricd off by conduction to the cold june-
tions and thenee to the splder ring wheve ft
is dissipated by the radiation,

Asx seen in Figo AL the generator section is
held in the proper position with relatlon to
the burner by means of vertienl supports fas-
tened to the tank. b the center of the com-
pleted  gencrator section is n perforated  cap
that can casily be removed to lHght the burner
for the operation of the device.  The starting
of the burner is similar 1o that of a gasoline

Inmp. Two binding posts, positive (4+) and
newttive (— ), are conected to the terminals
of the generntor.  The load resistanee consist-

ing of the filament cirenit of the radio set ix
conpected o (hese binding poses,

The completed Thermotron weishs approxi-
mately 10 pounds. brs ocarrent produocing sece
tion  inclusive of  the spider ring, measures
814 inches in diameter from tip to tip and is

slightly in excess of 1% jnches in thickness,
The tank on hs base has o diameter of 8
inehes aml ix 4 inches in heighe. The overall

didmueter of the burner is 2-3/16 inches,

Electrical Characteristics

deviee deserlbed above produces an elee-
virlts grned, beeause s in-
ternal ohmic resistnee ot operating tempera-
e i abeut 2 ohms, It sustalis o flow of
current of 2 amperes with a load resistanes in
the cirenin approwching %ero: therefore, maxi-
mum pewer ontput snd effivieney of the “Ther-
morron is obtained when its load res e i~
cqual to its internal resistanee. Under
copdition a nseful envrent How of 1 ampere s
available which i< more than necded for any
of the Zavolt sets now in u=e or on the marker,
Vory fow of these reqiive more thin G9-mnpere
el some of them vy even less
With a load resistawnee in the
to 2 alims, the Ihermonron has been
current every day during an entirve X¢e
o Sumdays and holidays over g perisd of S
liours,  Dauring this tie tahbout 2500 hours
it consmmned a dinle over 20 callons of lamp
and stove vasoline used in most farm homes,
Thns an ostimate of its operating expeuse may
be basedd on the fiet that it prodioces corrent
atoa constamt rate during a period of e
in excess of o humdred hours on one gallon
of zasoline,
To deter

The
tromorive force ol

oqual
wing

cireuit
cene

nine  the exrent «of tluetuation in
voltage and current flow dine to one cialise or
another, the volt and ampere remdinegs were
taken every 10 minutes duriug an eight hour
period for the preparation of the curos shown
in 1Mo 200 A po time did a orise in the volt-
are show more than 01 or a «drop of more
than o volts,  The envrent How during the
cight hone perid was just as constant.,

A this point the clectremotive foree of the
deviee, atter it had produced enrerent for 2500
honrs, deereased from 4 volis a1 the hesinning
o 291 valts ar rthe cwl of the test period.
aml inereased jisojnternal resistance trom 2
abims (o 2,10 obws, su that current ow was
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No. 550

OSCILLATOR

Licensed by A, T. & T. Co.
L] Net to dealer
18 $30 list
&
21

If not at your Jobbers we will ship
direct when remittance accompanies
order.

Net to dealer
with output meter

A sturdy modulated instrument
carefully made. Completely shielded
with separate battery compartment,
Furnished with 2245-v. and 3-v.
batteries and one '30 tube. Direct
reading broadcast band (550-1500
kc.) and intermediate band (120-
185 kc.). Sharp 2d and 3d bar-
monics for 260 and 475 kc. Oper-
ating instructions attached in case
cover with shielded wire leads.
Very compact.  In leatherette case,
6x1174%304  in. Weighs but 8
pounds.  Built to high standards.
Fvery servicemnan should have the
No. 550 osallator to align r.f. gang
condensers, locate  defective r.f,
transformers, adjust i.f. transform-
ers, check oscillator stage and de-
termine sensitivity of a receiver, A
necessary  instrument.  Get  vours
today.  Write for catalog of serv-
icing instruments.

————— e e

| Readrite Meter Works
17 College Ave.
I Bluffton, Ohio

1

ation  ahont
other service

infors
[iMlator and

Mlease ~end  all
I Readrite O
I nstrument s,

| Nar
|

' Neldd
| City
Readrite Meter Works

Istablished 1904
17 College Ave., Blufiton, Ohio
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DYNAMIC

PENTODE

sulld this powerful radio your-
self. Stmple A-R-C direc-
tions,  BBeautiful Walnut ab-
met, 4 R OC.A licensid Vabes
Dynamle  speaker—Everything
turnished—nothilng more to buy.

We
Pay

Postage

Range 200 to 1000 miles
witheut aveial.  tiners
and 1735 to 55% meters,
Light sochet \1 110 volt oper-

atlon, 3y 7 xs"; weighs
10 e Nend S.. depaslt,  Ital-
ance .05 (O D Furnished

completely
hidor
OWN RADI10.

svaanliled fur $1295
Tl

ine., Dept.

RC
Chicago, 111,

MY
1300 Grace Street

TAU-REX CONVERTS.

ANY D.C. MILLIAMETTER INTO
SENSITIVE A.C. METER
TAU-REX is a new copper-oxide Rectifier

Especially Designed for Meters.
Size |/ H 3/"

FULLY GUARANTEED

Will be shipped postpaid promptly upon receipt
of $3.00 (check or money-order), or order
C.0.D. and pay postman,

Complete with Diagrams and Instructions.

LEO TAUSSIG

3245 37th St Astoria, L. I, N. Y,

AUTO-DIAL RADIO

Quality, tone, selectivity, and power

«ct, remote con-

COMI'LETE $40.00—includes
trol, suppressor kit, tubes and dynamic speaker.

Set only $18.00. Dealers and wanted.

Write today.
J-M-P MANUFACTURING CO., INC.
3356 Fond du Lac Ave, Milwaukee, Wis.

agents

Knowledge Pays Big

We teach vod how to haild and operate Radlo
Treasure Fimlers and low 1o locate Meals Undee-
Frourd Viysclnating, Selentific.  Acenrate.  Full

details for e stamp—\Write TODAY
Exchange, P. 0. Box 607-W EI Monte. Calif.
I ———————————————

CHECKER

as shown with **short™ and *’oscil-
lating™ test ean be bulit uwslng
our 1, 11, 2, 2t 3, 5 6 Vi
volt 1ran-foriner. Full lnslrurlluns
included,  Tests all siodern tabes,
I'rlce $2.63 Postpald

L & L ELECTRIC CO.

336 Madison Ave., Memphis, Tenn,

TheRADOLEK CO

107 Canal Station
Chicago, Il

Our new 1932 Radio Service-
man's Wholesale Price Guide

REE

i Lo

will be sent to you upon

request. Write, using your fetter-

I head or business card. Send for it today.
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redueed from 2 amperes 1o about LSS amperes,
as indicated by the justrument conueeted (o
the binding posts of the Thermatran by low-
resistance copper vibbouo The  difference of
temperaiure hetween  the ihermocouple june-
tions was the same at the emdl of the test
period as it was at the heginning,

Theoretical Considerations

Many attempts have been made in the past
to turn the phenomena of  therno-electricity
into uscful account ; to produce enough velt-
age and current by means of a number  of
thermocouples  comuected  in series and  com-
bined into a thermo-clectrie generator, “Ihese
tempts, hewever, have net succeeded becimse
the  thermoeleetrie properties  of  the  metals
then cuployed were almost entively unsuitable
for thermo-clements,

Irrespective of any
cluiracter of g metal

theory of eleetricity, the
alone determines its nse-

fulness as a thermo-clement. It must either
e highly positive or negative, inoa thermo-
electric sense, agiinst another metal.  The two

elements forming the couple. besides producing
a reliatively high thermo-clectromotive foree per
degree difference of temperature, st have a
thermal  conductance  which  should not  rise
mueh above their electric conductance, In
other werds, the ratio of electrieal to thermal
conduetance in each of the two elements should
nat drop much below unity,

Ninee the ratio of the two conductivities, elee-
trical amd thermal, of the posltive as well as
of the negative element is not eyual to nnity.
the electrical conductance in both elements that
consist of metal alloys being smallee than their
thermal conduetance, the dilferenee in their
size with respeet to their cross sectional area
ciannet =imply be mailde cqual to the ratio of

their electrical conduetanee,  The eross  see-
tional area of the two elements must bear a
amauditative velation to one another based on

awd  rheroEl cotdietaliee.
conditions being  equal. the
of a thermocouple is ob-
of the cross sectionnl
of mwetal forming the

ot electrical
Therefore, other
maximnm  efficieney
tained when the ratio
avea of the two Kindds
thermocouple cquals

(s1)1%

(=1
1 denote the two conductivities
of the other ele-

where 5 and
of one element and = awl 17
ment,

It has Dbeen  experimentally  snbstantiated
that when the size of the elements with relas
tion to their crossssectional areas are deters
mined and formed in aceordance with this ra-
tio, the eclectrical conductance of the thermoes
couple amd the flow of enrrent in the same
appreaches o maximmm, while the heat car-
ried off by conduction from the lrot (o the cold
Junetions is at a minimnm,

Thermocauple elements can only he useful
when they effeciively resist oxidation at the
temperature to which they are subjected, so
that their useful life will exiemd over a long
period of time.  In every other respeet, the
metals uxed for the elements of the thermo-
couples in a thermoelectric generator nmst he
mlapted to proihiee a lavger quantity of elee-
trical energy for a given guantity ol heat
absorhed at the hot junctions of the thermao-
couples  than s usaally  the cose with  this
methed of generating ¢lectrie curvent,

Al sourees of  electrie current  invariably
convert some other form of encrgy iute the
vlectirie form. No form of energy can bhe pro-
duced withont expending for it at least an
equal quantity of another form of energy. The

law of the conservation of cnergy sustains this
conchision,

With the Thermotron we convert heat into
clectricity, Noo machine or  deviee, however,
can he eonstrocted by means of which 160
pereent of the heal energy consunuad can be
converted  into some  other form of  energy.
There s always a large pariion of the total
heat consumed dissipated whieh cantiot e con-
verted inte some other form of etergy becinse
the conversion of heat enersy into mechanical,
cleetrieal, or any other form of epergy is sub-
Jeet 1o a law of nature, called the second law
of thermudynamies.  Desfdes this loss of heat.
there are otlor o <. In the Thermotron,
for instance. the hieat which s carried off by
condnetion threngh the elements forming the
thermoconples, from the hot to the cold June-
tlons, is not available for conversion into
current,

RADIO-CRAFT

$500:°°

SHORT WAVE

BuildersContest

$100.00 Monthly in Prizes for
Best Models

Get in on this big contest now ruuning
monthly in SHORT WAV CRAFT. Prizes
paid monthly for SIMPLEST short wave
set, short wave adapter or short wave
cotiverter.

This contest centers itseli around sitm-
plicity, compactness, ingenuity, compactness,
novelty of circuit used. audibility and work-
manship.

Do not miss a single issue.
Now 25¢ A Copy
GREATEST MAGAZINE
ON SHORT WAVES_______.-.-'_-."'"
p— =
THE RADIO EX PERIMENTERS MAGAHNE

At All

‘ 4-.Color Cover
iarae 9"x12” tn Sice
Newsstands Ower 200 Illestrations

APIDLY increasing each_day are the number

of experiments in the Short Wave fleld—de-
velopments which are bringing to this Jranch of
radio thousands of new *“thrill scekers.” Experi-
mMenters, as m the early davs of Radio, ngam have
the opportunity to hring about stirring new inven-
tions,  Read in STIORT WAVE CRAFT, the
fLeperimenter’s Magazine, how vou can build your
own Short Wave Sets, both transmitters and re-
ceivers.  SHHORT WAVE CRAFT is exclusively
a ghort wape magazime—the kind you have wished
fur so long.

Interesting Articles in the Current Issue
Short Wave Rroadeast From Speeding Train.
A Stenoede for Short Waves,
The Denton Slhiort Wave *““Plugless™ Superheterodyne,
Build This Short Wave Receiver in your BRIEF CASE,
Experimenting with Ultra Short Waves,
The Amateur's Favorite Code Transmitter.
Frequeney Control *Without Crystals,”
Denton “stand-by* Flectrified,

SPECIAL OFFER COUPON

- — — — —————————— ————— ¢
SHORT WAVE CRAFT RC-7
98 Park Place, Now York, N_ Y.

GET ACQUAINTED OFFER

As per vonr Speclal Offee. T enclose £1.00 (Canada arul

foreizn )1 for which enter my  ubwripion  to
SHORT WAVE CRAFT for & months, (T undersand that
aodf Fegalar fate for a years sub~erintion 5 82,000,

Mall me a sample copy of SHORT WAVE CRAFT for
D which I encluse 15¢ (U, 8. Stamps or coln accepredr
Name .

CllYeieanearsnseccecerareceessasss SO (i eeoveereranns
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The efliciency of the very best thermocouple
i8 therefore fow.  Even with the ‘Thermotron.
where thermo-cleetric clements are eniployed.
consisting  of metals having  thermo-clectric
Properties of the most ropouneed degiree, the
usetul eleetrieal cnergy produced i heat uits
compared with the heat consumed  js small,
However, it is hirge enongh from an ceonomie
Pwint of view to nuke e application of the
thermoselectrie generator New=ible Tor all snaeh
urposes . where small guantities of clectrical
enerEy At a lew voltage are requived and sim-
plicity  and conventenes of operation are de-
ciding factors. There are two distiner enuses
physteally  Inherent in all thermoconples  ef-
feeting an etficieney smaller than that of an
engine eonverting heat into mechanical power,
One of these causes arlses from  the recon-
version of current into heat in the internal re-
sistance of the thermocouples, and the other
from the heat carried off by conduction from
their het to their cold Junvt]uns

A "3.TUBE” SUPER

(Continued from page H0)

It might well be added for the benefit of
experimenters that previous to this work, sev-
eral adaptations of super-regenerative and gride
leak detectors were tried, as well as combina-
tions of small power deu-cwr.»: with amplitier
mitput system, but under po circunstanees wore
the simplicity and srabitity of aperation ot
this system even challenged,

tUndoubtedly, the rrend in modern receiver
desizn will be toward g decreaxing number of
audio stages of amplifiention, sinee this results
in n decreasing number of parts that may enuse
distortion, If this is true, then this recciver
has approached the ideal.—Editor.)

“AT s REQUIRED OUT-OF+ PHASE VOLTAGE

L)
i A
A 4
fr ki fr fi frfi
500 FREQUENCY 1N xC. 1500

fr s RESONANT FREQUENCY. fi- IMAGE FREQUENCY

Fig. 6

Qut-of-phase voltage reauired at different
frequencies.

NEW TUBES

tContinued from puue 16)

that
the

of curves it ¢an b seen
outpmu iz seenrel when
distortion is g minimum,

For those wha yreqnire Ul
thix tube should be of invitbble ass
solvitg some of the problems which
conneetion with the design and
in such reccivers,

maximum power
seeolid  harmonic

recelvers,
tance In
arise in
construction

New Large Mercury Vapor Rectifier

For those engaged In the construction and
installation of publle address equipment, the

problem of seeuring a rectifier tube capable of
delivering the required power output has heen

mat by the simple eoxpedient of nsing at least
two 1ype "ST tubes, espectally when over 300
volts The, §s requilred,

Ta those engiged i this field of endeavor.
the tube that ix now being aononneed  will

prove g “godsend”™ for we now have available
for use a full-wave rectitier capable of supplying
T30 valts gt 250 ma,  The connections and
uses of this tube are similar to auy full wave
vectiier and consequently will not he repented
bheve s it will merely suffice 10 outline s
chracteristies which in turn may casily  bo
applied to current bower units,

Filament voltage, 5 volts: ﬂhmcrlt current,
i amperes | DL Loutput enrrent, 200 ma,, mnxl-
mnm : plate voltage (RN 750 volts, maxi-
mum, It may be well to state thar this new
merenry vipor rectifier should be ysed in con-
Juncrion  with o choke- and condenser-input
lilter system.  The condenser capacity  should
not excecd 4 mf,

RADIO-CRAFT for JULY,
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The Woodruff SUPER.-THRU radio
aerial-ground fiting and
arrester. The first complete lead-in and
arrester to be Approved by the UN-
DERWRITERS' LABORATORIES,

entrance

The Super-Thru makes a most attractive and convenient installation. It

real sales help, when offered with

Midle of expertiy molded Bakelite

Fits any thickness wall

Installed through a singie 13/16” opening
(The size of a Nickel Coin)

No wall box or square openings

No» serews oni the insille plate

Low in cost, casy to install

Resistor Lmhlnmg Arrester individually tested and
guaranteed to meet the requirements.

is a

the new set, and a profit maker when shown to

present owners who have loose window wires, etc.

List Price, $1.85

Send $5.00 for special offer of
5 Super-Thru units, postpaid.

WOODRUFF & COMPANY

| " MERIDIAN

MISSISSIPPI

ET rid of that noisy Radio An-
nouncer—he ahle to instantly shut
him out or reduce his voice to a
whisper and resume regular volume
when he finishes ralking.

Be able instantly to
hush the radio without
leaving your chair.

If the phone rings—if
you wish to make a re-
mark and be heard—to call someone
in the next rooin—or again, you wish
1o reduce the voice or instrument that
15 not pleasing to vou—
fade-out or diminish the

volume with a Na-ald
Fade-Out.

Perhaps vou like to
read with radie music

playing, but are disturbed and both-
ered when the announcer or a speaker
comes on—if so—press with feot or
finger the Na-ald Fade-
Out.— Do this  without
taking your eves from
vour reading, reducing
the volwne to whatever
level you swish,

Simple to attach, delightful o use
and sold ot a money back basis. Can-
not injure the set.

Mail a dellar
it. If not more than
pleased, return within
five days and your money
will be promptly re-
funded.

Weighted tapestry strap for use on arm

chairs or lal»le clamp that clips to Fade-
()ut, 25¢ eac

bill tonight.

Universal Bullet Type
MICROPHONES

CARBON GRANULE TYP
1= WiTH HISS ELIMINATING
FILTER

A new Unlver-al product deslgned
1o Klve the public widresz nan
the ultlinate In aprearame aml
proved UNIVERSAL perforntance
at very reasonuble cost. FElegant
deslkn Rugzed  construsction.
Sheclal adjustment screw for ad-
justlng  microphone 10 varying
acoustle comltlons. Hlsia level far
brlow backzround noises encount-
ret,  Finished In highly pallshed
\Iumlnum Chrome Plate.  Avall-
abie In Models 1B, KK and 1,
UNIVERSAL MICROPHONE
CO0.. LTO.. 424 warren Lane,
Inglewood, Callf., U. S A.

Receiver

A condenser is just a con-
denser 10 some set build-
ers, but when results must
be certain, it is safest to
choose the Hammarlund specified

the circuit  designer. Write

To Tune The
MEGADYNE

Jorn Battan, Radior
ammariund

mecision

PRODUCTS

by
Hammarlund Mig. Co., 424 W,
33rd St, New York, for folder.

NEW Radio Handbook

CONTAINING: -

|
Prlce of Fade-Qut to deolers, servicemen or
agents, five for $3.00. Order today.
| ALDEN PRODUCTS CO.
[ Depe. R BROCKTON, MASS.
1932

Sent postpaid
Volume Control Guide.

Technical Information, zsc

Transformer and Condenser Guide.

Radio Replacement Parts Catalog.

Parts — We  have them.
work for estimate,

Hard
Send

to  Get
IS Your repiir

Grant Radio Laboratories
6521-R South Halsted St., Chicago, IlI.
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I received your book, “"How to Build and Operate
Short Wave Reccivers.” I am very pleased with
it, as 1 believe it is the best book that has been
printed on short wave work. It is invaluable to
builders of Short Wave receivers. Worth many
times the price, my candid opinion.

E, H. BLADES,
Rodeliff, Alberta, Canada.

How TO BuiLp

AND

OPERATE THE greatest book of its kind ever published.

HOW TO BUILD AND OPERATE SHORT

j WAVE RECEIVERS is the best and most
up-to-date book on the subject ever put between two

nT AV covers.
The book has been edited and ptepared by the

L editors of SHORT WAVE CRAFT. and contasins a
ECEIVERS wealth of material on the bulldmg and operation, not
only of typical short wave receivers, but short wave
converters as well.

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

WE SAY—AND REPEAT IT—THAT NOTH-
lB];‘EEOLIKE THIS HAS EVER BEEN PUBLISHED
RE.

The book comes with a heavy colored cover, and
is printed throughout on first-class paper. No ex-
pense has been spared to make this the outstand-

ing volume of its kind. The book measures 715 x
98 PARK PLACE 10 inches.

NEW YORK

This book is lold only at such a ridiculously low
price because it is our aim to puet this valuable
work into the hands of 50,000 short wave enthusi-
asts during the first few months of 1932,

Published by the publishers of SHORT WAVE
SHORT WAVE CRAFT RC-7 CRAFT magazine. This alone will be your guarantee
96-98 Park Place. New York City. that it is a really worthwhile publication.

1 enclose herewlth Aty (S0c) cents for which |
please send me a cony of your new hook HOW
TO BUILD AND OPERATE SHORT WAVE | We know that if you are at all interested in short
RECEIVERS.  (Send money ofder, cheek, casly, 1 waves you will not wish to do without this book. It
of 1w Rtamps.  Meglaer leter i 4L is a most important and timely new radio publication.

[
conlalns '.urreucy or stamDs.)
76 Pages — 250 Ilustrations — Stiff Paper Covers

e — P — — e — — I T — . S—

NOT SOLD ON NEWSSTANDS
Mail Coupon At Left!

|
|
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CLASSIFIED ADVERTISEMENTS

Advertisements in this section are inserted at the cost of ten cents per word for each
insertion—name, initials and address ecach count as oue wor Cash should accompany all
classified advertisements unless placed by a recugnized -*d"U'U%"'L' agency. No less than
ten words are accepted.  Advertising for the August 1932 issue should be received not later
than June Yth.

INVENTORS RADIO

PATENT YOUR INVENTION: Scnd for FRELE [ GUARANTELD “Pocket Radio,” $2.00. Catalogue,
book, “"How to Obtain a Patent,” and “Record 10¢. Neil Tasker. Shamokin, Pennsylvania,

of Invention” hlank. Consult us aLuont how to
pratect your l('l(.|= Victor J. Evans & Co., 620G
Victor l!ldz. shington. . C.

MISCELLANEOUS

TRANSFORMERS (Radio Dlower) rewound, spe-
cial types made to arder. Supreme Radio 1. abora-
tory, 16 Fulton Avenue, Rochester, N

| — S -
SERVICE MEN, ATTENTION — Speakers  re-
“1F you want to make new friemds by nuil, or go wound., magnetized, re

i £2.00 to $2.75. Com-
into Imsiness.  We fnrnish mailing lists of all de-  plete Dower Puck Hu\lu—lrunﬁfﬂrnurs rewounid,
scriptions.  Write for free lists,  DBox I00-AR, Ires  condenser blocks repaired. resistors  duplicated.
mont. Ohio.™ Guaranteed.  Clark RBrothers Radie Co., Albia.

lowa,

RADIO INSTRUCTION

} GUARANTEED MICROI'HONE Rl‘l.\[l{Q—\n)
LEARN Radio. television and t.nll.mg) pictures |,nkg or wadel—24 hour service. Stretched dia-

in Canada. Day, evening and home study classes. | phragm donble  hutton  repairs,  $.50.  Others
Free schatarship amd trip to Toronta, all ex- | &o) Single huttan vepairs, $L3L Write  for
penses paid.  Booklet on request. Rudio College 1932 Catalog  with diagrams.  Umversal Micro-
of Canadu, 310 Yonge St., Torunto. phone Ca., ].!d.. Inglewaad, Calif,

RADIO .\I.\]\IC| Simple | Crystal Radio,  *MELOMITE™
—_— —— Crystal  with  instructiens. 23¢. New  “Mcelody
SHORT Wie nlug in coils: set of fonr wound King” crystal radio, §LO0. - Complete with phone,
on hakelite forws: 13.210 meters, 3¢, Noel, 419 aeriul, $275. Postpaid. Melonite Co., 7762 Fair-
Mulberry, Seranton, Penna. mwount, ikansas City,

$5 000 WILL BE PAID 1'0
ANYON W HO
PROVES THAT THIS 18
nat the aetual photo of mysell
showlng my  superth  physigne
and how the Ross Systein [ia-
hurensed my own heizht 1
3 13-4 inches. Llinndreds

Mo,

— —

BACK ISSUES

of Rapio-Crae1 can be had at the

l’ ’I‘c-~t1mnnhlx Clients  up .
o 45 venrs old maln from 1 1o Flist n 1907 price of 25¢ each. Address
6 Ineches o a few  weeks! First To-day
No Appliances—No Drugs—No Diei ng. ROSS -C
S:’?TEM NEIVEIR Frln_lil.iS Fee Tf" Uellars Com;‘ RADIO-CRAFT
ete. Comdinclng Testimoby and Parttenlar:
(l-.rnl aamp. " Allow tine ‘;nr return mnileI BI‘:USi 98 Park Place New YOI‘k, N. Y~

the Atlantie.”* G, MALCOLM ROSS, Height Specialist,
Scarborough, England, (P. 0. Box 15).

CRYSTAL SPEAKER

1Cantinned  frme ute 150

eveles and when built into a reproducer the
anty limiving foctor s the method hy which
the cerystal is made to reproduee through an
associnted tone-prm,  cune, ete,, aml the fre-
qnencies whiclt are brouzht to it as o resnlt
of  Dromdeast  station  equipment and  radio
receiving sets,

The reprodhicer is constdered to have a “‘negu-
tive impedance” cenndenser effect) of abont 20.-
QU0 oluns gt Lo exveles, nmd charseteristies
similar to those of a 0s-mf. condenser,

It operates  extremely  satisfactorily  when
cannected dircetly across an ontput choke in
the pliute cireitit of a type 47 pentede tabe,
It also has an nstonishing volnme when eons
nectdd  neross the ontpm induetanee in the
plate cirenit of a pair of t¥pe "30 tubes cone
nected in push pull, and is especially good for
hattery-operialed sets when operialed by a pair
of these tubes in “psh-push™ or elass b am-
plificy  connection. The dingraznx shown e
low imdicate the possible hookups with pen.
tode and 45 tubes either singly or in push-
pull,

'AS “CRYSTAL” | ‘47 “CRYSTAL®
¢ REPRODUCER REPRODUCER
!

1
4,000 25, 000
OHMS vt

iy

2-45% “CRYSTAL" | 2-'47's “CRYSTAL®
REPRODUCER REPRODUCER

RESISTOR-REPLACEMENT
HANDBOOK

Loaoaedeaf. the DLesistor Leplacement Tland-
book just pat oent by Fleetrd, Incorporated,
makes conveniently available to the nwdio Serve
feo Man n wenlth of informatiot on the clees
trical  valnes  of  radin reeciver  veplacement
pares,

This T2-pnge book. to which from time to
tHme will he added  nuterous other  pages,
measnres 5 X T ins 1 il ix almost 2i-ing thick.
The black covr material is leather-zrained ;
the lettering, gold.

Incorporating a nilque and copyright irlea.
the pages of the lTimdbonk are so planned
that any resistor in any part of the mere than
1.6000 receiver circuits representesd may be lo-
cated without reforemse to the service dingram,
only certain “key” cirenbts being used to -
termine the replacement value of any resistor
unit in the =et,

Sl another and valnable jdea incorporated
in this itrst edition i fonnd in the deparettent.
“Valtage Dividers! in which operating voltages
for the various  cirentts  are  conveniently
tabutdatred,

Thix  perpetnnl Guide  carrbes an annual
charge of ope dallar which inchules hot only
the velitme illnstrated, Lue alsa replacement
leaves over a periel of one year,

SERVICE FORUM

(Contivued froa puaar 54
few dayvs [ received a nice thilomney 1 letter
from him, saying that due 1o the Taet that they
happened to have an exira copy of Nerviee
Mannal on hand they wers jnsteueting theie
silesman to deliver it to me. Fine! and azain
bur ! it never was delivered to me. Therefore
1 am tareed 1o helicve (as b odid at the start)
that bhaloney can be had far away from buteher
or delichtessen shops,
GEe. G, Mrrenrny. JIn,
Hackettstown, N. J.
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SERVICING AVIATION SETS

tContinued from payge 25)

Fach Eelipse gencrator ix furnishied with a
control box containing theee distinet elements :
the reverse enrrent cutout, the lead lmit con-
froller and the voltage regulator element.  (Nee
Fig. It and Fig, )  Nometimes dirt in the
interior of this control hox may cause trouble,
expeciadly if it gets between the contacts on a
unit. This dirt can wsoally be removed by ine
serting a picce of c¢lenn paper between cone
taets, pressing themr together and then pulling
out the paper., If the contacts are pitted,
their faeces should be smoothed with a fine
file made for the purpose, or sandpaper.

Wind-Driven Generators

The etectrieal characteristics of the Des-
lauriers  wind-driven generators, Fig. D, are
precisely the same as the Eelipse engine«driven
generator.  he method of maintaining con-
stant =pewd, which direetly inflnences the volt-
nge generated, however, becomes an important
iten.

Figure 4 shows the gzeneral mechanieal
arrangement of the bDeslauriers propeller and
it woverning mechanism as mounted in the
head of the generator: one type of Desliuriers
generator is designed to be separiately excited
fromt an outsilde .o gource of from 10 to 14
volts,

Dynamotors

It is considered very desirable to he able
to generate a suitable souree of D, withon
having any power available due to the move-
ment of the ‘plane in Oight, or any due 1o
the running  of the aimplane  engine  either,
For  this reason  dynamotors are ased and
should he understood by the Service Man.

A dynamotor consists essentinlly of & rotat-
g armature baving deuble windings and pote
picees.  These armature eoils are wound in
the same manner as in the case of a doubles
voltage gencrator.  There are two commuta-
tors on the shaft, one at each end of the
armature. One commutator is conneeted to
what are calied the motor armature cobls, or
the primary end; the other commntator ix
connected o the generator coils, or the second-
ary emd.  Snel a dynamotor is shown in Fig.
Eanether view is Fig, F; the eirenit arrange-
ment is very usual,

Any type of retating electrical machinery
using brushes prodoees radio frequeney noise
when operating, becanse of sparking  lwetween
the brashes aml the commutator, n ordey
to suppress  this fnterference at the  sorce.
this dyvamotor is cquipped with a tilier which
consists of two L.omf, condensers, one of which
i< connected across cach set of hrushes,

USING AN ANALYZER

(Continued from page 29)

resistor, it will probably change resistanee valne
or burn out. as it is normally a grid-leak type

of mit with negligible curreng-ecareying  ca-
pacity.  Accordingly it is often necessary not

only to vreplace ¢ but also, in a good many
cases, unit 21,

Plate Voltage and Current

Fig. 1E shows the analyzer meter connections
for plate voltage and plate enrrent measure.
ments,  Always make plate eeltage measure-
moents firgt, to prevent shorted tnhe elements,
aed the resulting high plate current, eausing
an overload of the milliammeter,

I a tow plate voltige (not in a resistance-
coupked stage) i to be measured, remove the
tube from the tester, 1 the plate voltage now
rises, the {ube has shorted elements and a
new tube shonld be used, Note that the mil-
lammeter My (amit Hs shunt resistaneesy is
in series with the civeait and the enrrent that
tlows threugh {he circult must also flow throngh
it: therefore, do not switeh to the milliam-
weter until plate voltaze has heen measnped,

Whenever yon have oecasion to measure eur-
rent, always use the highest range of the wmil-
liimmeter ax an added protection to the instrie
ment.  Then, if rolatively normal current is
indicated, use its next lowest range,

Screen-Grid Voltage

The same reutine cirenit tests deseribed in
conrection with the plate eirenit are followed
1o determine sereen-grid voltage,  Fig IF shows
how in the Jewell 444 a voltmeter and milli-
ammeter ave connected to a sereen-grid eireuit
Rereen-zrid  current usunlly ix Jow. although
what has been said about the voltage and
cnrrent measurerments of the plate cirenit ap-
plies  also to the  screcw-grid  cireait, A
pronnded or shorted sereensgrid circuit always
results in a  high current: normally.  the
sereet-grid current does not exceed 1/5 of the
plate carrent,

Control-Grid and Pentode Circuits

Figure 2 represents the connections in a
pusli-pull stage using pentode tubes.  We have
placed meters in all of the eirenits just as the
Tewelb 444 wonld conneet them, Note t(hat
one element of the tubes, the suppressor grid,
is comnected aeithin the (abes 1o the center
of eacly filiment @ consequently, we ean nake
no measunrements on this element,

Yon will remember that we pointed out just
liow the sereen-zrid voltnge affected the mens-
nrements in other eirenit<, Likewise, if there
ix nocithode voltage there will in all proba-
Dility he noe controlarid or Mate voltage.

We maintain for all radio Service Men a free REGISTRY SERVICE; since we receive each month
letters and sometimes telegrams in which manufacturers and set owners request the services of expert

service technicians IN THEIR LOCALITY.

Fill out the coupon below, paste it on a one-cent postal card and mail it to us.
There is absolutely no charge to the Service Man, manufacturer or set owner for this service, which

makes every Regqistered Radio Service Man etigible.

REGISTRY CARD FOR SERVICE MEN

0.R.S.M.A.. ¢ 0o RADIO-CRAFT,
98 Park Place. New York Cily.

Name .
Address COOCOORNONAT COCCORLHCEEEACONE0 Telephone No.
Cily e e State

Type of Service in which you Specialize

Testing Equipment you use: 5
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BUILD YOUR OWN
SERVICE EQUIPMENT

Shallcross
Wire-Wound
Resistors,
&M calibrated to an ac-
curacy ot 1lc¢i, are
standard equiprient
in the construction of
the following circuits
which are indispens-
able in laboratory
and service work:

Radio Set Analyzers;
Multi-Range Volt-
meters; Multi-Range
Ammeters; Wheat-
stone Bridge; Ca.

Type Ppacity Bridge; and

6T other high-grade
test
equip-
ment.

Send 4c in stamps for Bulletin 160-P, which
fully describes a modern, convenient set
analyzer which you can build yourself,

Shalliross Mig Company u

F ELECTRICAL SPECIALTIES
AR Too PARAER AvE~eUE ‘L_'-_::_. o

= dale, P,
n..:.,/

""'M{OST‘T

Yao/acemer
VOLUME CONTROLS

CLAROSTAT Reptacement Volume Controls are
**Custom-Made'” 1o exactly suit the reeeivers for
;vr'u:_r:' they are offered. Not a makeshift job
ot_idea.

The resistance. taper, shape and shaft are made
According to the proper specifications.
There is no delay in installing them. There are
no comebacks when you use CLAROSTAT products.
Sce the new CLAROSTAT CONTROL HAND.
BOOK AND CATALOG for 32 pages of dope for
service men. Send for your FREE copy.

CLAROSTAT Mec.Co.

285-287 N. 6+w sT.BKLYN. N,

Radio Physics Course
. ln‘ Mired v Ghirardl  $3.50

Radio Servicing Course
by tiblrardl & Freed  §1.50

Send for FREE cireular at once

THE RADIO TECHNICAL PUB. CO.
BO Fifth Ave. Dept. RC-7 New York City
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Presented on these two pages are the new
hooks of the RADIO-CRAIFT LIBRARY—
the most complete and authentic set of
volumes treating individually, important

EW ... Radio(raft

BOOKS

knowledge: vou will find them a real help
in vour work and they will eontribute to
your money earuing capacity. Read these
hooks during vour spare time at home.

divisions of radio. lsach book has been de- The authors of these hooks are well:

signed to give radio men the opportunity
to specialize in one or more of the popular
The material

branches of the industry.
contained in these books will

Book No. |
RADIO SET ANALYZERS
And How To Use Them

With Full 1nstructions and Descriptions
ol Sct Analyzers. Tube Chetkers,
Oscillators. Etc.

By L. VAN DER MEL

nis ook esplaing thoronghly the oper-

ation  of 01 ani Lyzers, tule  olbekers,
wcillators aml other testing EllUl!llll(‘ll!.
For every 1audde wan th bouk s vxe

tremely  helpfull It emver every  phlase
of testing and gives yon vihtahle short
cute:  tompletely  Hustrated  witly phan

wraphs and diagrams te facilltite the use

odern teder

The tolimving chapters bLirlefly outline
the ennlents.  INTRODUCTION: THE AN-
ALYZEIG Fundamentals, Switrhes, AC
and DG, Valtmeters,  Calibration  ar

Design: TROUBLYE  SHOOTING  WITIH
THE ANALYZER, Clagsificstion of
I'rouble, of Troubles, Lises of
varfous 5, Care and Malnten-
anees CONUL ON.

Book No. 2
MODERN VACUUM TUBES

And How They Work
With Complete Technical Data on All
Standard and Many Special Tubes

By ROBERT HERTIBERG

MODERN VACHT'M TURES deseribes
the fundasiental electron theory which i3
the bazis of all varnum hibe operation,
and pwes progressjvely from the simplest
two-element tubes right up to the latest
penrmides  and  tinratrens. 1t is written
in clear. slmnle language and ls desole
of the malhematles which s n-oally
confuslng.  Valuable reference charts and
characteristl rapves  of  stancard  pnd
specinl fubes are to be found. also dla-
grants of sockets amd! pln ennnectlons.

ttere are some of the claptets: The
Edlson Effect and ‘The Electron Theory:
Electton Ewmitters and the lonizatlon Ef-
fect: The ‘Ihree-Kleetrode Tube; Vaeumn
Tube Characleristles: Fonr- and  Plve-
klement Tube-: Light Sensithve Cells und
Other Speclal Tune

known to evervhody. Each one is an expert
radio man: an authority on the subject—
each is thoroughly familiar with the field

increase your which he represents.

Book No. 4
MODERN RADIO HOO!X-UPS

The Best Radle Cireuits
A Complete Compendium of the Most Ime
portant Experimental and Custom-
built Receivers
By R. D. WASHBURNE

It is fuscinating ihe experimentet.
or even 10 the i-tu-dute Rervice  Man,
1o take a cominerclal sel iy change
it intn one using s biershl hat
jx uwol fomnd in  any ufactured  set
Many  escellent errenbs | never  lvet

muerriallzed, bt i mly to hume

)

ot builders.  Thotsands of these popular
rewits have heen  redquested from  time

to time i thiz hook we hive in-

{ ted aver 150 eircuits, which Include the

wus  Perldyvne.  t'ash-liox  AC-1LC
Ret and othet

The circuits eover the following: Broad-
tast Receivers. All-Wave Receivers, Short.
Wave Receivers, GConverters and Adapters,
Television Reeeivers. Hame Recording Ap-
paratus, Automobile Receivers, Audio and
Power Amplifiers. Power Units and Mis-
cellaneaus Enuipment.

Book No. 5
HOw TO BECOME A RADIO
SERVICE MAN
How To Get Started and How To Make
Money in Radio Servicing
By LOUIS MARTIN
The ambitlon of many men jn radio
today 1s 1o betrume first -grade Service
Man, It is not as dittlenit as one might

ieve, Lut i nnot he done In a few
I nths,  Following very earefully the
Ivlce of Mr. Martin, whn has dealt with

prablems  of  thousand. { Service

| Men. thiz iwek deals v

the  essentlal  sLagi

for qualifying as 7

Hlere are the chap

deprendent
1

carefully wlth
he  preparation
ce Man

A k agudn s
o bring eut in minute detall every point
of importance.

Book No. 6
BRINGING ELECTRIC SETS
UP TO DATE
wWith  Pentodes, Molti-Mus, Dynamic

Book Ne. 7
RADIO KINKS AND WRINKLES
For Servica Men and Experimenters
A Complete Compendium on the Latest
Radio Short-Cuts and Money-Savers
By C. wW. PALMER
It often hecames hecessary for expeei-
lenters  and  Nefvive Men 1o call ubon

| their menmory for satie short cut or rulio

wrlnkle will solve a problem qulckly

1n bus “short cuts’ mean time anl
wy and to the Nerviee Man
lithe means money  eurned.
This book 1o a compilation of hnportant

radio kinks and  wrinkies and discusses
only  such item$ as ure constant!y  used

fere are some of the moere important
anter Introduction: Servieing Nhort-
Cuts:  Testing  Fyulpment  and  Meters:
Varuum  Tubes and  Clreuits:  Volume-
comtrel  Methads;  Amplitiers and  1"hofin-
graph teprducers; Power Sapply  Eauip-
ment: Coils and Tuning Circuits; Short
Waves: Loud Speakers; ‘Tools and  Ac-
erssorfes.

Book No. 8
RADIO QUESTIONS AND ANSWERS

A Selection of the Mast Important of 5.000
Questions Submitted by Radio Men During
the Course of One Year

By A. D. WASHBURNE

There | been coilected a wide variety
of questlons  which llave ecome into our
cditorin) ofTices durfng the past 1we years.
uid  oaly  those  whuse answers  wouhl
renctlt the majority of men enkaged in
riudlo huve been lnvorborated in thls amagz-
ing question and answer hook.

The trcmendously lone st of loples
belter  explalns  the subjects whleh are
treated.  Uere are the titles

Hadio  Nerviving: lteeeiver  Iesign;
Home Reeonding;  ‘Felevicaon; sound
Equipment;  Short Wiaves;  Antenn,
Qperating Notes: Test Tauipment: Tubes;
Ultr-Short-Waves; 1’ollee ltadlo: Repro-
ierheterodynes; Autowotive Sels;
ifower Macks: Antemnatic and 1temote Con-
trol Drviees; Allgning  Frocedure: 1Photo-
eleetrlelty;  Aduprers;  Messuring  Appar-
atus; Dand-Selector Uonserters:  Dublie
Address  Hyuipment lidget =ets; Qscil-
Iators: Phonegrabh  Pickups,

Book No. 3 Speakers—Complete Information How 1o
THE SUPERHETERODYNE BOOK Modernize A.C.. %Q and Battery Operated l Book Ne. 9
All About Superheterodynes CCLRTERS
How They Work, How to Build and How By CLIFFORD E. DENTON | AUTOMOSBE';smTﬂg'O AR
to Service Them I.I“n lMﬂ "{-"."‘\ :-l'r'll ?f" D\(‘Il' oy i A lete Treat he Subi c
don clectric uperated  reechvers  thal Complete Treatise on the Subiect Cove
. By CLYDE FITCH could be todernized by placlng fn them ering All Phases from Installing to
There 1z noe nwre faselnating o subljeet uew  type  tube new  abeaker  cagulpient Servicing and Maintenance
In the large afray of radlo elrcults than and  other modern  imurevenents This

BY LOUIS MARTIN

business of Tmproy

the famous supe Fliet epody ne eircult. ng uld i ey 4

Whether you are a Servlee Man or experi- the esperimenters  and Swsr'\“',n ".\Ilt‘flo l‘r; Automcbile radivs are up and coming.
menter,  first-hund  kKnowledie  about  the they wlll wulekly jump jute actlon, | and semeonc las 10 service U properly
cunstractlon  of  superheterodyne  revelvers lewd In thls Twok by Me. Denton. how U therefore behoues vou Lo read this
Is very lmportant. The houk un Sy casily yau can modernlze any obsolele set LEmergely Malafy, Mew, gk e ftle
heterailynes  glves  underlying  princlples i with Tjitie a iohal costs ' art_of Automwblle Radle.  The buok 13
of thely eonstruction, fight from the sery Here are the iz of thls hook conclse. and  full of illustrations, photo-
tirer set made, Tulies  Avadlable for placements; Elee- graphs, diagrams and hookubs.

The followlng 1s u short 1l:t of con- trifying  Laiters e . 'se of the Here are only a few of some of the
teniz: Basie 1rhiciples of the Snperhcter- New 2- and G-Vt ‘1 peratlng Nofs really  interesting  chapters: Introduction;
nidyne;  Fhe Oschilater: Flest Detector: | wlth Single contrel; Cnnverslun of AU Mutomntive Iadio Installatlons; Complete
slugle Dial Tuning  Systenis; Internie- = Deseriptions  of  Commmerclal  Autemotive

Into TH17 _qnlll D.C. dntn A.C.; Re-

dlate Amplifier; Xeromd Detector,  Audle 1z Output s with Higher Ouput | Weceiversi Serciving Automollve  eceix-
Amplifier and  Power Supply; Commercial | : Old  Supers:  Laftin- rer The Ignition Systen; General Ser-
Superhelerodyne Recelsers;  Servickng White Adabters and TFhele | viee Coneldeeation:: 3 of Temperas
Superheterodynes 1z, ture on PPewee Nupply; Conclusion.

Clip Coupon and MAIL!

GERNSBACK PUBLICATIONS. INC. 96-98 Park Place, New York, N. Y. _=

1 have cireled helow the numlaers of books in the RADIO-CRAFT LIBRARY, which von
are to seml me. and have dedueted NG for ordering five (3 lwoks promone. 1 have included I
|
|
I

my remittance in full, ut the priee of 50¢ each, when less than five hooks are ordercd.
The amount of my remittance is. (Stamps, elieeks or money orders aeeepted.)

Cirele numbers wanted: 1 2 3 t 5 6 ! 8 9 10
Name Addries

City . State . .RC-732
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Jibrary

This is perhaps the first real
npportunity that you have ever
had to build a radio library of

books that are authentic, right-
up-to-the-minute and written so
that they are easily digested and
clearly understood. Mail coupon on
the opposite page for your books.

Book No. 10

HOME RECORDING AND ALL
ABOUT IT

A Complete Treatise on Instantaneous Re-
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, etc,

By GEQORGE J. SALIBA

If there is one subject that is fascinating
to every rahie nan, it s that of Home
Recarding,  Of course, this volume i not
all m ““Home™ recordimg, Tt the informat ion
cantainal theretn is important to comaneretal
raile men, studio aperators,  ehgineers and
others interested in thi< phase of radio

e art of moording and  reproducing
broadeast  selections is lwecoming mone  hn-
portant every oy to mdin wen. oxperi-
moentirs and  Sorvien Men Feptipping  dance
halls, auwlitoriums, churehes, restanrants gl
lmmes  with  public pldpss and  amptifiers
brings nuny  extra dollan and often an
excellisnt income

In this book are fouml such topics as:
Short  History  of the  Art:  Microphones:
Recording  Amplificrs; Cutting Hewls; Tvpen
of Recards; Commercial  Machines;  Achling
Recorders  te Receivers;  Studio  Lavouts;
Mechanical Filters for Turntubles,

BIG
DISCOUNT
OFFERED

En order to make It possible for creryone to bus
these hooks, the fifty (30) cents price has heen
made uniform fue sll volumes. You ran huyv theae
books separately. lut you should take adsantage
of our speclal offer

When Five (5) Books
or More Are Ordered
Deduct 209,
from Your Remittance

Sthimdy fill In the coupon Lelow, and mall it to
us together with your remlttance. (‘hecks, stamps
or money orders accepted

All Books Uniform

The hooks In tho new RADIO-
CRAFT LIBRARY are gall
strictly  up-to-date, ani
wrilten by men who
know their subjerts

The volumes are all
uniform size, 6 x 9
inthes, and contain on

an average of 50 to 120
illustrations.  Each bovk
is nrinted on tine bk
Paner, and no expense
Las been spared to make
it an outstanding value,
for Its editorial contenty
as well ag from the
tuechanical stand-

RADIO-CRAFT JULY,

for

UNIVERSAL OHMMETER | This

(Continued from poge 22}

Suppose the meter rends 16-na, when the
nnknown resistor is being preasured, then
D
H approximately 5 oluns,
1
]
16
For the convenience of  Service Men, the
following quantitics have heon moeasured,
B T .G ohms
TG mao oo oo oo A oohs
6. ohms
10 ohims
20r ohms
e oohims
o e a6 00 0aaaaco0Raa s tih ohms
O B =0 obms
The High Range
With  the ohmmeter. bhattery-operated, the

high range may he seenrel by cither the serjes
<lronld he

method,  Fhe test leads
inserted b pin-jacks ¢ oand 1L switel re-
nutining closede The position of the LIS,
swhteh (81 aml 82y depends apon which method
i vl Thie aunthors suggest thar e series
wethid he used ol sueh time as the battery
falls below 3146 volts. When thlx pecurx thee
effeetive hizh rang: of the neter is impaired
and the shont method must be resorted to by
setting the IWPILT, switeh to shunt position.
In this way the meter will give aeenrate rend-
ings even after the battery voltage hias rallen
to 2 volts boecianse of the fact that ounly the
vialue of R1 and the resistance of the meter
ix taken inte consideration for the mensanre-
ment of resistors by rhe shmnt methaod,

The following is a table of meter rendipgs
obtained with varions resistors nmiler pesp, ns-
ing  the  seriexs method,  hattery-opernted,

or =hnnt

tRwitches 8Nt oand 82 in positions Foaml t°
respectively.
ST omaL. Lo 136 ahms
AT i e S ohms
F L 1 TR 50 ohms
1504 oluns
S ohms

oo ohmms
aH00 ohms
i ohis
e ohms
1500 plins

doomal oo oL SOmHY ohms
AT mae oo Guong alns
A e Lol oy phims
KUY F P Ao aaEaaas 130 plnns

The aceuracy of the high range In the shunt
position, battery operated, viries with the se-
cnriey of BRI, and for this veason no table orv
curve is being furnished. A talle shoulil be
mirde by using sev n oresistors.

When it is noeec ST W high
resistances  the  transformer  should bhe  con-
neeted to the AC Tle. amd a ‘0tA, 1270 or
TIA tube inserted in thie socket of the power
supply. With switeh 83 open, and the 1101,
switeh in serfes position, the variahle pesistanee
Ehoslionhd e aljnsted for full seale deflection
of the meter, when the test prods, which are
connected ta G oand B, are shortd,  The scale
for this range will vary with the ameunt of
veltage delivered by the power supply.  In the
shfmeter shown, the veltage available was
iapproximatety S50 valts, Iy, ¢, and the fol-

lowing tabimlation wias mnde
230000 ohms, ... ..., . NG ma.
a0 oS, ..., A8 ma.
I megohm ... ..., ma.
14 megohms L.
S5 megohms LR o
4 mesohms oL, S0,
A% megohms L. L. BN I
O megohtns Lo L., L, 1
10 mesohms ... ... ..., A2 nan
11 mezohms oo, .. ... .. BELENTS
12 mewohms .., ... .. ..., 0K .
13 megohms ... ..., ... AW gy,
14 04 mia,
15 02 mn,

In some Toenlities, alternating enrrent may
not le avaitable, It the ohmmeter miay he
ciployed on direet current withont the A.C.
prwer supply. The 110-volt llne should bhe
connected geross peints N oand Y shown on

(Continued on page 60)
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Elaborate

EXPERIMENTAL
EQUIPMENT

GIVEN

TOALL Students

AT NO EXTRA COST

Size of Cabinet:
17157

Height, 224", Length,
Weight 25 Ibs.

We give to every stulent without additional
| charge Dbis chemical equipment.  including
fifty pieces of regular standard laboratory
apparatus aml supplics aml forty-two dif-
ferent chemicals and reagents.

Opportunities in Chemistry

Cheniistry  offers  those
— who are ambitious anl
willing to apply them-
selves conscientionsly.
the greatest opportuni-
ties of any  veeation
today.  Tidustrial firms
ef all kinds pay tempt-
ing salaries to get the
right men. Opportunities
abound «n every hand.
You cau study Chem-
tstry under the well-
known instructor. T.
O Conor_ Sloane, A.B..
AM.,, PhD., LL.D.

T. O'Conor

Sloane

| Dr.

| You Can Learn at Home

Our tnme study course, written by Dr.
Sloane himself. is practical, logical and
remarkably simple, It is illustrated ly se
many experiments that are periormed right
from the start that anyone can thoroughly
umderstand every lesson. Dr. Sloane will,
in addition, give you any individual help
you may ueed in your studies.

Easy Monthly Payments
The tuition is very low. and inchides your
[ laloratory ontfit—there are 1o extras to buy
with our course.  You can pay in small
monthly amounts. and we show you how to
| earn the cost of the whole course as you go
along.

CHEMICAL INSTITUTE OF

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

1 Mail the Coupon NOW!
CHEMICAL INSTITUTE OF NEW YORK.
Home Extension Oivision
19 Park Place, New York, N. Y.

lease send me at once, without any ohligation
on my parl, your Free 1300k “"Opportunities for
f'hemists,” and full partirulacs aboul (he Eaperi-
mental Faqiipnent glhien 1o every  student. Also

Dlease tell e aboit the latest reductlon in tuition
price wnd your easy plan of payruent.

NAME COo8a0a0000 teciistinanns
ADDRESS .......... ceseaeaa, teseaiieeeniaraans
CITY ...eieaans esvieens. BTATE.cocvinncnnsas

R, C.-732
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Concourse
(DRY)
Electrolytic Condensers |

Saves Time and
Profit for
Service Men

Considerably smaller and
lighter than wax paper con-
densers, yet same mld.1
equivalent. Working voltage
450, peak voltage 600.'
207+ more capacity than rated; |
very low power factor., An estab-

lished condenser with a solid repu-
tation for performance. Replaces
cumbersome paper blocks in a jiffy.
Easier servicing: more profit for
you: customer satisfaction assured.
Types for every specification. Get
the complete story at once . . .
there’s money in these Condensers
for YOU!

WRITE OR WIRE FOR
OUR COMPLETE
DESCRIPTIVE CATALOGUE.

CONCOURSE

ELECTRIC COMPANY t

389-409 Wales Ave. New York City

Whatever
Your Question

about words, pereons,
plaeea, look it up in

The "Supreme Authority”

WEBSTER'S NEW
INTERNATIONAL
. DICTIONARY

452,000 Entries, |
2,700 Pages, 12,000
Biosrnphlell namaes,
32,000 Geographical
| subjects, and 6,000 lllus-

trations. Write for specymen pages, ete., men-
tioning 1his magazine, to

G. & C. MERRIAM CO., Springtield, Mass.

Read about our new plan
for buying the 1931 and
1932 OFFICIAL  RA-
DIO SERVICE MAN-
UALS. Full details con-
cerning this will be found
on page 4+ Turn to it
NOW.

Power Generator

FOR SHORT WAVE
BROADCASTING
Reg. Price Was $735

t Nt AL 6T =

ior fur ol trans=
T ¢ by Wit
fnghng | !
ol e wdeast g
Lhaited  quandi pur- PEFRe
Jaal from U N G %_-,,fq
Signal  Vorps san
el 200 wadts 110 Telt n. T son,  Can he
romnerted direel, ell dviven orowind o wlled f Aepne
Ml Gaaranteed uew  and portect Worth &5 a0, it
while 1hey  last $4.95, la gl charg Kand
heek or wuney  oriler.

NATIONAL ELECTRIC TOOL

co.
109 W. Lake St. Dept. 187 Chicago, NI,
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THE “MEGADYNE”

(Continued from paye 44)

One wold as to aerinl and gronnd, By using
a series condenscr the specitientions given here
pre-suppase an aerial abont 125 feet long in-
chuling Jead-in.  On shorter o longer aerials,
changes shiould be made in the secondary wind-

ing of the coll. althongh it may be corcected
to some extent by using o small serles con-
with the antenna or gronnld,
i pot recomnended becinse

Mol siterilies some volume in deing so,

Do nat tey and operate this set onoa short
aerial of abont 50 feet. o indoor aerials he-
cansge the resulis will not e =0 gomd, As 1o
the ground, needless 1o say, the better the
cronml the better the sef will operate. Use
only a cold water pipe: gas pipe ov radintor
pipes shoulil not he used,

I will he pleased to lear from these who
have biilt the set a8 to the resnlts they have
aelieved.

In onr pext issne will e deseribed the same

wot eheetrifiml. 1t is a remarkably low priced
power puick which you ean uild for a very
siall sim No changes whatsapver are madde

en the L tiery medel n-ve deseribed. The <ame

tube is used. the power pack s entirely indee |

pendent aud s stmply added ro the present
Megaudyne set,
List of Parts
(ape BMSR fixed orystal detector
e Carter G-ohm rheosiat ;
One  ltadio Trading o, S-elreuit
nedanf, tnning condenser:
e Ni-ald Noo 420 S-prong type socket |
ome Hanonarinud 1xpe M1-200 28-plate varinble
condenser (with shield-plater :
Four Eby binding posts:
One Aerovax _0ne2h-mf. type W tixed condenser |

tuner (for

One N1-Varindenser, 0003 t¢ Q01-mf. ¥y
Gl variable comdenser

One Polymet 00025 (ar. 0B005-) mf,, mien-
insulated fixed condenser;

Iive Fahnestock elips:

Ope rall hooknp wire §
Two Kurz-Kaseh, 1% in. knobs:

One Kurz-Kasel vernier dlal (=eale 0-100, read- }

ing clockwixe) :
One Type 38 pentode tube;
(ne lakelite panel. size 7 x 10 x 3/16-in. 3

One buseboard, H-ply size T x 9 x %-in.

WHICH AUDIO SYSTEM?

tCantinned from poge 49)

sreater

=

plifier,  which, however, will require
sl exeursions than ean be supplied by a
pawer  detector s partienlarly as. sinee small
wrid curbents will be drawn at maximnm out-
put. a o eanpling transformer of low secomdary
resistianee aml actwally step-domn vatio (1,28 1
will hatve 1o be used to feed the 40s. Gon-
wrquiently, one awdio siage n=ing e tew a6
yithe Creplacing The present 7270 s el D
twern 1T detoctar and ECwpnt st This
g vallaze  amplitier,  working,  however,
(throngh o conpling tran=former of step (down
ritio aml secondars ridieed 1o a
poiut where a small amoun of power ean be
deawh Frome it 1o take care of e 25 mag aver
crid current rawn, Thiz, hawever, amly
enrs when the whole system s tarning ont
eivht wati<.  CThe eivenit isx shown in Fleoo2.

I

Fesistinen

Read 2

Magazines for
The Price of One

Pa thf——i—n der
Radio=-Craft

Itere 13 yonr obperionity o
one yoar—at the eot of only one,  Twa real lhve mugazines
hat  afford wany hours of reading pleasare.  Oue In 1he
radio fietd. the olher, & weekly of blg news ments.

The PPATHFINDER, a Weekly devored o the lmportant
mens of the duy—Hashes from all parts of the worlil are

remd 1we magazlpes  for

hrought 1o you In a eoncise. bl interesting  manner.
Esery page Delds intersst by peomlnence of well-wrhien
cditoriuls.  Alse Dook reviews. nalionai pollties, foreign
aftalrs, business,  educathm, ‘fenre. movles,  recreation,

coniies, personslitles aml dozens of nther Jealures,
RADIO-CRAFT, 2 monthty radio magazine devoted to

nelping  wen make  maney  ant of 1his blg indusiry by
ceaehiing them how To properly service receivers, do odd
phs in the tadin business amd bring 16 1them 1he new
develojients It tield.  Each issue brings new advances

in televislon, short waves aml other allled dirvlslons of

radlo.

The regutar yearly sub-eription price for RADIO-CRAFT
yone s 8250 Fer a lmited time only, both magazines
will e ~ent to you (or the price of one—3$2.70 Fifly-lwo
Issnes of the PATHFINDER and twelve fsues of RADIO-

CRAFT.  Mail remittanee in form of thetk, stamps or
meney aorder.
RADIO-CRAFT Magazine
98-R Park Place New York, N. Y.
|

FREE! FREE!

_ KNOW YOURSELF---
YOUR TALENTS!

e —

‘ Hing ¢hosby, famous radio
alist gt a reporl on his
wriling  tromy Frederick 8t
Jdohn, aml thls Qs what I
say~> aboul It:
TIMease areent slne-ere
thank+ for yuur grapho-anal:
s i h
the padl on the hea e
1int than  onu It vKe-
T OACTY g i 1"
he very helpfi T k 10
in a 1 ith ey 1
[T I
| AJ

From a cost ancie, there §s a0 neclicible in-
crense for the compaents of e diest adia FREE FOR vou
e, and as the power supply Giheation ot
SV peccivers js o exeessive anybow, noo adili- Yiam ean lune et seienti port on x
tieal cost i< invalved here,  From a gquality oo iting. Your talents, claractor DsiG—stro
standpuint, the system i< snperh, and s it i points and ones rour wrin Mere ¥
Jeliovel, far saperioe oo anytling peesionsdy U GO E hoahis conpeat A _;{ersm_'lal
. e . . . 1ol a1k u I fame whority, Fredorichk
available, Fhere is simply o canparison i st Jolm will T sent son prompdly.
clarity, rillianee gl a e in smoothites< Jdne e e e e s — ——— — — ——————
to the climination of the peyebie anuoyanee of FREDERICK ST. JOHN,
exepasivee harmoenic distortiom fonnd in other RADIO-CRAFT i
syatems, Nide Ly side with a push-pnll o 9 Park P, N"_" LU
parallel pentode sy<tem. the Tatter,at any ont- |, LA LILIRY A0, LIl r'_“{t".‘." \‘--I
put frone zero sanlibility to eicht and even ten W ] 1 iy 1 e
walt<, sanpds Tike an ald battery set atd Torn
apeaker of 1021 @ TOZZ—it is Justoten years .
out. ANE  oeaaaaan bapu e mEu i aaaat O PR
Yhe m““l"““x”” it 46 cluxs B oixoerea Ad maserare-diieermmrerrmmsarIian Rttt
sitre unfaronrable to the Lattor, bat this s xape
fda Hittle. sioce 40 fubes for howe pse dre o Clty and SEle. cvevair i iaaaee DB030000 00G00a003a30 0
decided st p backourd, apparently Juestified only Be sure to use U.S. Postage for return of your letter.
by the fear of the tube makees of the logs of — — A—
RADIO-CRAFT for JULY, 1932



Whatever

o« HOBBY

you'll find it in

4.Color Cover
Qver 450 lllustrations
96 Pages—9x12 inches

R. HUGO GERNSBACK's latest muguzine con-
M tains the most important amnd recent develop-

ments in Sclence, Mechanies, Radio, Television,
Aviation awl Chemistry.  For everyons, regrardless
of age, EVERYDAY SCIENCE AND MECHANICS
will be found to he useful and instructive, Thoroughly
illustrated with scientifie events from all parts of the
world, and heljpful to thousands of high school, uni-
versity students and instructors who wish to advance
their seientific knowledge.

Many excellent pares for the home workshop man
who finds pleasure in huilding things; experiments
in electricity, chemistry and formulax of all kinds,

Just to Mention a Few Departments
LATEST INVENTIONS
AERO-MECHANICS
SHOP KINKS
TELEVISION
EXPERIMENTS
FORMULAS
CHEMISTRY
WOOD AND METAL CRAFTS

RADIO KINKS
AND OTHERS

Special Offer!

8 Months for $].00

ON ALIL. NEWSSTANDS
Mail Coupon Now!

EVERYDAY SCIENCE AND MECHANICS
100 Park Place, New York, N. Re7

I eneloge herewith One ])H”.ll’ fur whicly you are
to enter my subseription to EVERYDAY SCIENCE
AND MECHAXNICS for the next Eisht Maths,

Name ..
Address

City State.
RADIO-CRAFT for JULY,

RSN

the neyatice grid-bias patents and the need
(Jor patent trading parpoxexy of a system that
wonld acork with sero bins,

The 46 tubes, heing merely a commercial
necesstty and an engineering retrogression, will

wive a
which,

hlack  eve to
sensilly uttlized,

class |8 amplitication,
hats mueh merit s pare-
ticularly  for hattery sets, where a pair of
normally low-power tubes are enabled o {urn
oul one watt of mudio power at harmonie dis-
tortion rising from  practically nothing te a
waximum of 3 percent, and all on so little
battery power ax almost to make one believe
in perpetual motion,

But for A.Coosets, where power consuipiion
at most is only o cent or fwo am hioar, class
b oamplltteation has no place. and definitely
not when tled up wilth sueh abortions in the
Wiy of tubes as the “48s when used class IS,
And as for pentodes—weil, a year is enough
of them when compared with "43s In true ciass

Conclusion

This year when looking at any andio system
advertised as a chigh quality™ system, if it
doesn’t uwse 435 or 30s in g PP\ system, it
will be well to remepiber whnt the Chicago
engineer  sald—=30 peceent  distortion in a
bottle™  And thove will e enougl gomd sets
out anyway usiing 438, cven I at the moment
it looks as thouzh thepe would be only one
nrmtfactnrer nsing 43s Class A\—hnt the trde
show or a moenth ar two thereafter niay change

all that, so Labor Day may see not one, but
myrinds of sets using 459s as they should be
wsed for good quality—In class A audio awme

plitiention,

SHORT WAVES

(Cttinned from page 40)

The Graphs

The scales of abseissags and ovdinates are
cubleal, ti.e., numbers shown arve proporrional
te the cube root of the unmbers showns, This
senle was chosen becanse it spaees the datn
satisfacterily, A Hnear seale would crowd the
Tow values too mieh and o logivithmie senle
winld crowd the hizh values too much,

The graphs show the limits of distainee aver

which  practlent  communieation s possible,
They are ased on the lowest feld intensity
wlhiclh permits practicnl reception in the pres-
ehee of  actual backgronnd  noise, For the
broadensting  frequencies  this does not moean
sitisfaetory progeam recoption,  The limiting

field intensity is taken to he 1O microvolts por

meter for frequencies up to 20000 ke, decrens-
Iz from  this value at 2000 ke, to alemt 1
microvnlt per meter at 20,000 ke, When ate

mosplierics ar ether sonrcees of interfrronee are
wreat, cge, fn the tropies, meh hnrzer veceived
field intensities arve required amd the distanee
Zes e The zreaphs assume the
of about 5 kilowntts vadiated power. and non-
dircetional antennas, IFor  transmission  nver
o xiven path, received tield intensity is pro-
portional 1o the square roat of radintod power,
bt there ix no simple relation between  djs-
tnce rapge amd either vadinted power or re-
ceivind field intensity

Neparvite wraph \Iu-vh are given for day and

less, LIETN

for night teansmission.  Above about 2000 ke,
as shown, the qdistanee rpigzes tand in most
¢ < also the sKip distateesr nre grepter in

e winter than in the simimer,  “Ihe distance
ranzes jn <pring amd aurtnmn e g termedia o
betwern the limits <hown  for swmmer and
winter.  In genergl, the distancee vanges for
paths which e partly in day aud parily in
night portions of {he globe are intermedinte
between thase shown in the day and the nizht
sraphs. For such paths, the distanee rauges
are wreater than would be expected from in-
spection of the day zraph, as the waves nder
these conditions travel over greater distanees
in the Hminated portion of the earth's snr-
fce: for thls reason it pussible 1o use a
lower frequency for a part day. part night path
than is indicated for the dl_\ portion of the
path on the day granh.

The distance rang

is

Ziven in the graphs are
the distunces for relinble reception ; they are
not the limitx of Hstance a1t whieh interfer-
ence  may he eamsed, A field Intensity  sufli-
cient to eause  trouhlesome  interference nay
he produced at a mch greater distanee than
the maxinm distance of rellable reception,
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Would Not Part
With It for *10020

YET ALL HE PAID
WAS $3.98

| Dear Sir:

After receiving your neaw second
edition Radio Encyclopedia, and
‘Inokmg through it, I find that it is
one of the mast valuable hooks |
haae ever laid my hands on, and |
would not part acith it for one hun-
| dred dollars, if I could not replace it.
| Thanking you for giving me this
opportunity of securing this valu-
| able book, I remain,
Raiph Tomilson
Myrtle Station,
Ontario, Canada.

What the New Second Edition Radio
Encyclopedia Gives You

Il gives you an explanation of every word used
In radin, These explanalions—or, rather, defini-
tions-—ure not brief outitne information like those
of an ordinury dictionary. but 1hey give In fullest
detail. amd a1 considerable lengih, the meaning
and appllcation of every word, phrase, general and
special term useill In the sefence of radio, They
are  weitten In plain, everyday English, eastly
undeestood by anyune,

P*ractically every deflnition In the book 1s illus-
teated by drawings,  photograpds, dlagrams, or
charts. Al you need W do i 1o look ap as you
wenld in oa dletionan. the word or phrase ahout
whirh you are secking 1nformation. Furthermore,
emh page is Key-ilulexed, for greater ronvenience
and speed in locoting any definitlon. All the Sub-
jett-Matter Is Arranged In Alphabetical Order.

This greally enlarged Second Edition {tadio En-
ceyclopedia i< an abwlute necessity to evervone tn-
lorested in Radio, 11 answers all radio questions,
Inereases your knowledge and saves your time, It
rovers every known radio wroblem. and is a gold-
lne of practival information for every radio man.

2,201 RADIO DEFINITIONS
1,253 TECHNICAL ILLUSTRATIONS
34 TABLES AND CHARTS
24 PAGES OF APPENDIX
Red Morocco-Keratol Flexible Binding

Printed on strong ledger paper, Loose-Leaf
rrangement

352
pages
9 x 12
inches

Weight

3
Ibs,

I S. GERNSBACK CORPORATION,
98 Park Place, New York. N. Y.

Send wme e oy of the new
S Gemsbak”. i Eneslopeda,
with 2.4 K or lioney  order  preferred.
(Forelgn and Canada, add 25 exira for postage.)
Muovy rc!umlwl ln il If nar satisfactory.

Secoml Edition
I endluse here-

Xame

AddPess

—— e e e e —
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3 Valuable New Books

Formulas and Recipes
Radio — Mathematics

Presented here are three hmnd new books, of Jli-
vepsiflied nature, which are most  educational and
instrrctive.  Fach boek carcfully treat: a subject
in full, and is prepared by an expert in the fiehl.
The books are well written and thorowehly iHastrated
tn make the contents easily learned. et these hooks
promptly—mail coupan helow,

1. FORMULAS AND RECIPES
for the Practical Man
Thiz book has been eompilsd by S0 Gernsbaek, a
well-known anthor of practieat insiruetional marmals
in varions seientific ficlds.  Ft is extremely helpful
and will show you how to save money hy making in
vanr own home, at a fraction of the resinlar cost,
the hundred and eane preparations whieh you now
buy for use at home or business,
AERE ARE PARTEAL CONTENTS:

1. Adherlies: Glues, Cemenls, 2. Cleansing: Staln Re-
niovers, Rleaches, 3. Metal Craft: coloring. Osyadizing,
Flacdng., Pollshes. 4. Palnts: olors, Stains, Varnizhes
n Glase-Working: (uttlog. Drilling, tioring, Elebing, Fn-
graring, 8. Wond-t‘raft:  Fireproofing, Seld-proating,
Waterproofing, Furnlture FPollshes. 7. Inka: Sympatnetic,
Invisible. Weetagraph., R, Photographv: Developers, Kmul-
Jdon:, Flyers. 9. Antldotes for DPelsons.  Remedies for
Burns  and  Nealds, Dlsinferiants, 10,  V'reparation.
Manipulation, Hlandiing, Miging, Tables of Welzhts of
Megsures,  Usefnl Tables.

2. FUNDAMENTAL PRINCIPLES OF RADIO
Radlo Simply Explained—Its Origin, Nature
and Functions
The hook, written hy Leuis Martin, has heen pre-
pared with special conkleration given to youny mem-
bers in the radin profession, and those who have
egined their experienes in a haphazanl fashion.  This
rutio primer is a handy fundamental aid for “check-
ing np” amd sestematizing your knowledge of rling
Risrarilless af how mieh you Kiow about the subject,

you should read this hook.

HERE ARE PARTIAL CONTENTS:
chapter I—Fuclamentals of Radlu: Elercrlelty, Reslstance,
Iatterics. The Magnetle Clrenli, The Magnelle Field, In-
duetance. Condensers. A.C. Clrenbts, Propagatlon of Itadia
Wares: Chapter H—The Shnple Radlo Set, =ingle, Two.,
amd Three-Clonlt Tuners, The BRattery Set, Vacuum Tubes,
Flectrle Nets. Loud Speakers: Uhapler I1TI—Diagrams, How
tn Ttead Them; Chapter IV—Amaleurs aml Dromleast Sta-
tlons, Tatking Pletares, Telesl.lon,

3. ELEMENTARY MATHEMATICS

for the Technician and Craftsman
This manual has been especially prepared for the
man who widios to aequite a working knowledge of
the elementary prineiples of mathematics. .\ com-
plete treatment of the subject is wiven hy the author,
Ar. C. Shainmark, with gpeeial attention to the use
of mathematics in Radin aml other technical work
for those who entploy its farmmlas daily.

HERE ARE PARTAML CONTENTS:
I - Arithmetic: Additlon, Maltilplicatian,  Subrraction, Die
viafon, How te Uze Declmals; 11 Fractienz, DPereentages,
Iatie amd Proportions; 111—Powers and Roots; IV—The
Meiric Systein; V—How 1o Measure Sarfaces and Volumes]
Vi—Mathcmatles for the Manual and ‘Fechnlea] Craff.-

man: V1—speclal Mathematles for the Radlo Technlelnn; |

V11t—Commerelal Caleulations, Short-cnt  Arithmetie, Ine
terest €aleulation, Discounts; IX—Weights and Measutres;
X-—TU"seful Tahles.

All our books are of uniform size, 6 x 9 inches, and
contain 64 pages.  The books are printed on strong
paper with ~tiff colarel eavers,

Clip and Mail Coupon TODAY!

PRESS GUILD INC., t6 Murray St., New York City, RC-7
Enelosed find $........... for which mail me postpald
e followling hooks:
No. 1
No. 2
No. 3
ik ¢zch, Postpald,

NOME . cevesazsansnsss

Address

tassssarbuensensannNsagnsoos

Clty and State......secss.scnsrarsscscssessnacnnsnrrases
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UNIVERSAL OHMMETER ™=

(Coutinned from payge 57) I

the scliematic.  Where it ix desired. the in-
strument may be wade waore versatile by hring- e a u a rt e rs
ing our two gdditionad leads so that the olim-
Meter may e tsed either on ACD o 1
withott any added switehes,  Hloweser, when
a b, line is used asx the voltagze sonree, the FOR
effective igh range will he reduead to abonl
21y quegohius,
It will be noted that three resistors and |
three tip jacks have been ineorporated =o that M . I d P
the outtit may also be used ax a voltmerer t t
The values of these resistors depetds upon the a erla s an ar s
desired vollage ranges: RG. MW000 ohins ;. R6,
100,000 ohms=: and R7. 10,00 ohm, Voltage ‘

ranges af 300, 104, and 10 volts were obtained FOR
respectively,

TUBE CHECKER | Building

List of Parts

R. 30 ohm C.T. resistor:
11, 203 watt varfahle resjstor:
KW, 10 point switeh owith break between con-

mnes)
KW, SRILT, push-button switel )

BWz2, DLINILT. tock-type push-hntton switeh; |
SWH, SERILE, push-burton switeh
1, T2, pin tip jacks:

vV, 3 progg socket
2, 400 ohm protective resistor,

SERVICE OSCILLATOR Radio, Audio, Ground Potential

CContinued from page 53) measurements, Hughes Induction

The oscillutor s  solf-modulating by virtue Balances and other types; Oscil-
of its grid-leak aud condetser. the values of g s .
O e Tt e charge of e | lators and amplifying systems in-
comdenser i< permitted to build up and black
the ¢rid before discharging through the  ve- cluded.
sistanee.  The frequeney of modulation shouwld
e gnite low =0 ax net to affeet the sharpmess .
of the tuned ecivenit=; this frequeney is adjnst- We can supply a” ﬂta'lerldls
able iy varying the grid-leak vaine, The tone oy ge .
produeed in the autput of a reeeiver shoutd be needed fOf butldmg and operatmg
observed while adjnsting the value of the grid- .
Jemk - e frequeney of ¢ abose middie on | of any of the recognized treasure
the plano (236 exelesy, shonld he about richt.

312 eveles. finders.

The output Is taken across a 200-ohm vari-
able vesistanee, the moving atm of the poten-

tiometer heing  connected to a binding  post 1 1
which will <upply the antenna post of the re- Wlth thlS apparatus You can

|'l'i\:c-r et test throngh o coupling coil ov locate buried treasures, metal war
a Cddnmmy anteutia, e oxcillator should
be grommded while tests are being madesy relics, mineral deposits’ subter-
Making a “Dummy Antenna”

1n order that receivers nnder test should
behave in a mamner similay to their behavier
wwder normal  eireumstanees, the inpng from
the oscillator should he throngh a eirenit which
stmnlates  the characteristies of  the  average
broadeast recelving atitenta,

such g “dmnmy aatenna’ s quite simple in . “ . .
constrnetion, heing nothing more than a =mall Write for pamphlet giving hlS(Ot’y
coil, o vesistabes, and a tixed condenser. A .« s «
dummy  antennn operating in the brondeast and thCOl’y on this interesting sub-
hand may consist of amo2anf. mica condeuser, . . . .
20 turns of No. 22 cnameled wive on a 1:5-in. | Jects Twelve different circuits are
form, amd a 2i-ohm resistee of the flexible . “ A
tvpe Al eonnected In sovies, The efrenit ar- described and explained. List of
rangenent I« shown oeaphienlly in Figo 20 This . . .
devies Is Inserted in series with the lead con- parts and prices lnCIUded' (pﬂce
necing the oscitlator with the antenna bind-
fng post of the receiver, s use fnconnecs Of Pamphlet IOC.)
tinnn with all tests whers the oscillator feeds
the receiver throngh 1the antenna input is exsen-
thal to correet resulgs, Mail COMPON TODAY!

Parts List I_——__—_________-_—‘:

One coil for 330--1300 ke, range. O3 turns i GRENPARK COMPANY Dept. RC-7 .,

No, #2 enamel on 1'i-in, form, center-tapped, 245 Greenwich St., New York, N. Y.

IR
One coil. 100—200 ke, tanze,  400-turn I'a-

cent Duelateral +'ofl with abont 20 turns re-

moved.  “Uapped at approximate centev, L2

ranean water veins, buried gas and
water pipes, and lost objects, tools
and treasures sunken in water, etc.

Enclosed find 10¢ for which kindly send me
pamphlet on Treasure Finders.

i
|
One 00035-mif, Nammarlnnd SFL 17 condenser, ! Name
't H
One a0025emf grid condenser, 2 |
e Semf, hypass condenser, O3y | Address i
One 5- to Yemegohm beak, R1: |
One Electrad 200-0hm potentlometer, R23 | SHate e |
Oue Eleetrad S0-0hm rheostat, R4, I___________________]
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$100,000 S

Included in this tremendous s
in originaf
large quantities and our purchase pri

new and shipped
in exceedingly

factory sealed cartons.

leading speaker makers.
They are sold far below their regular list price because they were bought

ce permits us to give ydu the benefit of low

peaker Sale!

peaker sale are the products manufactured by

Every speaker is brand

cost.

LOFTIN-WHITE AMPLIFIER (Licensed)

1-281

LOFTIN-WHITE  amplifiers in striking
modernistic  tinish, Ideal for  phonograph
or public address work,

245 Maodel uses 1-224, 1-245,

= odel uses 1-245 $12.50
250 Model uses 1-223, 1-2h0,

$15.95
. $14.95
. $19.95

JENSEN

]‘g;‘g';&gﬁer $l4095
A.C.—D.7 Jr.

i T $10.95
A.C.—D.15

Concert Jr.

. §7.95

D, 9—2500 OHM

Tube liect. ..

Figa . $7.50
172500 OHM
ivia 7-95

DL15—Midget
2500 OHMS

$4.75

2500
00
2500
2000
1000

1800

BALDWIN
AC usmg o GE QB
Jusil $4.95

n. ¢ 2300 OILM—I10
Volts Field ¢ s

Less Stand 4000
D, C. 2500 O11 M—11v

\'.olts Field Less
Output Trans.

$3.25

Model K.
280 Reet.
D. C. Models

olim
ohin
ohim
ohm
ol

ohin

ROLA SPEAKERS

Midget A.C. using

S Model F

P Output Trans. $

I’ 1’, output Trans. 4'25
Single Pentode. Each
Push Iull 238, Mod&]
Single 238.

Single Pentode 300 ohmx Tap

for Liias.

$8.50

A. C. Models
14”7 Audil us-
ing 280 Rect
12” Concert Dy
naimie 280 Reet
97 Midget Liy-
namic 280 Rect
D. C. Models
147 5000 OLIM
Ficld .
117 2500 OHM
Field -
9"

OXFORD

$10.95
$8.50
$7.50

$8.95
oo Sqgn
Pre T OT $3049

All 97 Midgets are sup-
plied with Hum balancer

Do Not Write For Catalog!

All offers are F.0.B. New York, and subject to prior

sale. Terms:
every order,

A deposit
Batance may be paid on delivery.

of 20% is required wit

deduct 29 if full amount is sent with order.

h

Or,

l UTAH

“TREASURE CHEST”

Magnetic Speaker

Thi Leautiful walnut
speitker, in  three-tone ef-
feet, mnkes o handsome
decorative speaker for any
rindin st Tone  qualities
are  excellent—ceover  rilises
and lowers to give various
degrees  of  lowdness  desir-
thle for  the  roon, The
“Treasure Chest”  contains
a UTAN Magnetiec Speaker

unit. The chest itself meas-
nres  onby GELX1T% X947,
YOUR

I'RICTE $2o95

NEW PRIME ELECTRIC MOTOR

For 110 Volt A. C.
50 to 60 Cycles
A sturdy, powerful compact
heavy duty induction type pho-
nograph motor Absolntely
free  from commutator brush-
ex. It will not &t up any dis-
turbances I2gmipped with
large bearing surfaces to pro-
vide inlegguate  support  and
insmre  long  life,
YOUR s
4.95

R.C.A. & VICTOR

Victor A.%‘. Audit

Model with

Tube $12.25
Vietor D ¢?

Audit 2500 Ohm $8095

(\.']irrm' D.Co o Awdit 2560
s

Lo fxnput . $7.95

acTwin §

tithe ret lz.so
1.C. 8000 ohm s

300 V. PField 5'50
1nC. 8000 ohm 300 V.,

IField

sutput $405
bh.C. §00 ohm 110 V,
Lield 12

i $7.50

All latest type RCA speakers

| R.C.A. VICTOR HAND

MICROPHONE

This wmicrophone is furnished with the
Iitest model Radiola 8§86 Ilome recording
Super-lleterodyne  Reeeiver and amplifier.
Do not confuse this microphone with the

“toy’ type as it can be used for many pro-

fessional  and  commercinl  uses, It is o
| single button “mike” with a gun metal
finish. It's total length is 6%” and has

PENTODE
ADAPTER

This Tentode Adap-
B ter permits the in-
f sertion of a  type
247 Pentode Power
Tube in placre of the
type 245 tube. Sim-
ply remove 245 tube,
insert the Adapter, and

in the 217, $l.2°

and
plug
OUR NET PRICE

as standard equipment o

four foot cord.

YOUR I'RICE

$2.95

FARRAND INDUC-
TOR DYNAMICS

Used on A.C,,
Does and Bat-
tery  Sets with

Equal Rexults.
et

$5.95

12+

$6.95

GRENPARK CO., Dept. RC., 245 Greenwich Street, New York, N. Y.



The Hotels on this page are

Hotel DifectO[y OF the Radio Trade Patronized by the Radio Trade.

Make them your Headquarters.

This Summer Enjoy Your Chicago Business Trips

A sTay at T'HE DraKE adds pleasure to business. Overlooking l.ake
1 Michigan, vour business davs . . . and nights will be spent in resort-like

comfort. Restfully quiet . . . convenient to all loop business . . .
THE HOTEL N ith b ' ® peanciful Lincol

theatres, and with heaches. bridle path and beautiful Lincoln Park,
close at hand. Rooms are light and airy THE
MONTCLA]{R | .« . pleasantly comfortable. [[ithout

] ) . extra cost, extra accommodations are made E
LEXINGTON AVE., 491h to 50th ST=. | available to the guest for large or small D DA “
NEW YORK conferences. Room rates begin at $4
per day. HOTEL, CHICAGO

Under Blackstone Management

AN ADDRESS OF DISTINCTION"' iii

Directly Opposite the Waldorf-Astoria

800 ROOMS

Every Room With Bath

1

| AHOMEY HOTEL IN THE |
From $3.00 per day ‘ HEART OF NEW YORK ||
Auractive Rates by the Month ; T H E I
I |
A RADIO IN EVERY ROOM | | NEW | mportant
N | FLANDERS
hort walking distance from |
Grand Central Terminal 133 W. 47th Street through nnouncement?
and B. & 0. Motor Coach to 48th Street
Station. Ten minutes by taxi One of the Finest Hotels in
from Pennsylvania Station. Times Square

On pages 56 and 57

Single Rooms with Adjacent

. ) Bath $1.50 and up of this issuc will be
American Home Caokmg Served Single Rooms with Bath . 2.00 and up
Snite—2. 3, 4 People 5.00

ant announcement

Special Weekly Rates

OSCAR W. RICHARDS, Manager telling of the Rabio-

Crart LiBrary. Be

|
I f .
in a Notable Restaurant | Double Rooms with Batk. 3.00 and up | ()llnd a very lmport-

FRED W. BIZEL. Resident Manager

] p— . = }

o2 % 0 %o o aesToo%e o sooteale stoetetadte oto ateiteste e st o eeats ar
B R R XL
s

I “The Gathering Place

S of

3 Cosmopolitan New Yorkers.”
3+ The RUSSIAN VILLAGE
kX 100 West 57th Street

sure to turn to these

THE SENSATIONAL..

HCLLYWOOD

> RESTAURART <=
B'WAY. at 487~ 5T, N.V.C.

el £ri1. 5
:I: » NEW REVUE
Presents

0 0%
X T

2%

pages Now and learn

of the ten new and in-

20 s o
Seelenle

teresting books which

oo o . B o . 5
New York City & the great- are being published.
%o . n g - < est cabaret entertuinment

& Dining, Dancing, Russian and Gypsy % the world has ever wcen,

L LEntertainment. " Brombwayv's Best Binner

o2 . - 130 ¥1.33  $2.00

R LUNCH — TEA — DINXNER o Cs L "_"‘r‘:‘n :

:;: No cover charge at any time. :E: THEVIRE

< Broadcasting WOR Circle 7-9434 Popular Irices,

e & o

o:o 900% o Fo s osTs o::" Il

RO T T N SO T T O T T . o o¥e o
‘e o eslalsadsatesfe fosiefeeionie fociosfo laalosfe o ae e foulesfede el |

1
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JULY SPECIALS!!

STOr SHOPPING. The lowest prices are right on this page. No one

VERY month we list on this page certain STAR % items, which are
NOT LISTED IN OUR CATALOG. These are all specials of which
the quantities on hand are not saflicient to catalog them. Onee soid oul,
na more can be had, First come, first served. Nave yonrself disappoint-

ment hy ordering NOW.

undvracils vx. We meet any price on ANY NEW Merchatdise
direet from this page aml save money,

Order

100% satisfaction an every tran-
saction. Take advantage of these special offers. ORDER NOW, TODAY.

NEW!

MOST POPULAR LOW-PRICED

ANALYZER ON MARKET
This new Readrlle prectsion  Instru-
ment  embadies  features which nave
alwanys heen desired in any insirument
ballt for scrvice work: (1) low cost;
21 slmplicity of design: (3) accuracy
of measurements; (1) rucgedness of the
complete unit, It is necdless to add
that the kit 8 capable of testing any-
thing from old hattery models to the
latest sercen-grid, pentode, and multd-
mu receivers.

EIGHT METER SCALES AVAILABLE
The “Maodel Tu” is an  cxtremely
compact device,  The outshle «lmen-
8icns of the carrylng case are only
W% by 7% by 3% Inchies. The an-
&bzer comaing a 1).C. voltmuter, an
A.Covoltmeter a1d a mlllinmmeter. The
D.C. soltmeter  has  three ranges:
0 1o 60: 0 1o 200; and 0 to 600 volts.
‘The A.C. soltmeter has also thires
ranges: 0 to 160 0 to 140: and 0 to
700 volts. ‘The milllammeter has two
range~; one for 20-mili, reading and
the other for 10v-mil. This variety of
ranges mnakes It possible to test every
conceivable radlo eircult; Lizh voltage
secondaries  of  power  transformers,
current draln of all radio tubes, in-
elmding the high power 250 and 210
tubes, ete.

CONVENIENT SELECTOR SWITCH
Tite AInsrrument I3 edquipped  with &
alx-positlon bl-plar selectar awltch:
by means of wineh readligs may

in lots of 12 or ioore.
Shlp. wt. ¢ oz. Your

| Contains all purts and | Ne. 1672—Caps,
instructions to build a

{ three-tnhe S W. cun Per oz $0 lz Your
Ranze 18 to 200 me- | ‘UIfer.  Range 10 to | Your Price.. ¢ Price

abtained of ¢t T volts
reversed, K™ volts, * vults reversed, plate voltake, IN LEATHERETTE CASE—REMOVABLE COVER
and sereen-gebl voltage, A 4%-volt battery 1Is suhblled The Mudel T00 now cames inoa biandzonie black leather-

WORLD-WIDE | A.C. SHORT WAVE , SCREEN-GRID | ADJUSTABLE

service work. Sold only | N, 2275—10,000 ohms.

Price ....

|
No. 2276--25,000 ohms.

TESTS PENTODES

IMPROVED READRITE MODEL 700 ANALYZER

NEW!

with the analyzer, to otie case, substantially econstructed and equibped with

pruside *'C*" bias, for nickel plated corners and teimmings. By a novel hinge
#rid tests. continuity arrangement the cover of the cass may be swung back
tests, cie. and removed, thus affording a completely unobstructed

view of the testing apparatus.

—“MULTI-MUS"” —

There are two suckets

& '80 RECTIFIERS FREE with each Analyzer

on the panel of the
analyzer, One fur four=

Charts  are  proslded

SHORT-WAVE SET| CONVERTER KIT CAP CONNECTORS VOLTAGE EYTIC CON-
, DIVIDER DENSERS
T::-"a':f;“:'u!: VARIAOLE SUPES These guarantesd unlts
arlnl ru:;m-dlyl - l will perform miracles in
| constni 1 ed, climlnating  objectlon
A stark  necessity  in u A & | able AC. hum  from

availahle fur the in- THE BOOK
dividual use of all FOR SERVICEMEN OF ALL
meters, externally, in  CLASSES,
every range,  There is Rrade Or ex
a sereen-grid pin jack. NOTHING
amt thers are two pin TO YOUR OWN INGENU.
jacks for connecting ITY: EVERYTHING IS COM-
the external battery. PLETE,
A two - way toggle acrlptions,

proug tubeg amd the \We take nleasure In offering
other for tive - Drong with the burchase of each an-
tubes. There Is a alyzer—ABSOLUTELY FREE
"grid-test’” push-but- OF CHARGE—the latest radla
ton. Yin Jacks are publleatlon to come off the press.

IS INTENDED

whether juniur

pert,
HAS BEEN LEFT

Comalins detalled de-

Dhotographs  and

switch  contrsls  the clreuit disgrams of all commer-
testing  clreult  for clal set analyzers and testers.
either reZular or pen- A real book. Contains infor-
tude tubes. Balh plates mation on every analyzer on
of the ‘RO-type reeti- the market. 64 big pages.
fier may he tested hy Heavy cover. Profusely iltus-
use of A  speclal trated throughout.

allapier furnished. The Analvzer

is furnished complete wi

Model 700 Analyze
YOUR PRICE

o cofineeting cables, 1turgess 4% volt tattery, se
for l""ﬂ‘““'l'"‘- resis- tery leads, 1'Y to I'N adapter, ‘RO rectifier adabter and
tances and capacitles. resistance and capaclty charts. Shlpping weighi, % Iha.

T e 3200$14.70

th test lvads,
veral Dhat-

#8 MF. ELECTRO-

ALK, and filter cireuits,
Fasily mounted thromgly

$075 | :‘-l‘ﬁp_"‘“t"'u{nm: socket.

N SP 9054. Condenser,

- $0.751 L#00 $0.49

tir

> - 200 meters. Inehle
. K s low ur- | =
Ry ][‘I'r';.'il:."’ 240 tuhe, "'*(‘;“ﬂ" trarsfornier for

Requlires hut volt

deveells and earphy nes “"f'-" I;'“ﬁ"ill eolls. Nhi
te operate. , 8 lbs

No. 1666—S.W. Set. | No. t617—Converter.

price . $6.25| 1 $9.45

A.C. SUPERHET
S.W.CONVERTER j

Converts any hroad
cast  roceiver into a
full Higed  suberhet
NAV Recelver, Range
20 1o 115 meters, Re
aulees  no plue - in |
il Has  built in
titiment  transformer
fur 110 volts 60 cycles

. . 3

tih Single  dial s
eonteol,  Instruetions [} 13 ke
included. Shipping .

wt. 85 Ibs.

veur price . NOW $7.50

100 New Hook-lips, Etc,
675 Illustrations.

itsud cospi o Y B N o e i FREE 76 Page Radio Treatise

The new Winter editlon, No. ®1. of our
RADIO SERVICE TREATISE is posi-
tively the greatest book in print—NOT
JI'ST A CATALOG. It contains a large
editorial seetion with valuable informa
tlun ngt found anywhere else, Among
the hew technical information listed are
the following: 1932 Complete Radiotron
Chatracteristics Short Wave Tuners and
Phono-Pickups.— Constructional "rata for
Servicemen's Test Oscillator—all about
Tone Controls—Short Wave Adapters anhd
Converters—Constricting a 3-tube Super-
Het Short-Wave Converter—Maodernizing
old radio sests—tLatest typs Multi-Mu
and Pentode Tubes—Air about DC Re-
ceivers —Vacuum Tube Treatise. — And
duzens of new radio experiments. hint.
to Servicemen, valuable tables of use-
ful data, ete., ete,

WRITE TODAY. Enclese 2 cents
for postage. Treatise sent by re-
turn mail.

Pr

AUTOMATIC

BLOW TORCH

Heat
1200°

ely

No.
Your

ice

Y

intensity over
Fahr. ~Requlres
ne mouth-hlowing, En
automatie, Uzed
for heavy

= a.,

% v,
V-ile

...... $0.60 i ;:IJB’;

AMIC SPEAKER

v dlever deviee for look-
i arotumd  corners or

Nuaval uvbsersatory time
et from yonre likht
acket!  No o spring  to

comprises e flah - o
light  amd  maznifying 280,

prce . $1.00 | 25

PENLIGHT CHOKE UNIT

ther dnaceessible spots | Comprises power trans
no the radlo chasis. | torper for b

ELECTRIC CLOCK | *UTAH A.C. DY- ' RADIO MIRROR *POWER PACK- *Ml[)g;i’{)Nl\lfl':lCRU-
; N

e e
P "
_—
= ey
s, 2| A real microphone of
1TiAs and 1 ingle bution type. kx-

as well as 1—5no tremely sensitive.  Fa
mirror.  Complete with | glm filter chake. Put up | cellnt fur 1~ A, work.

wind, no batteries. ( pecarea i 110volt 60 | battery and bulb, i i tal ca vic. Standard reslsiance
Never "out o order. | oI5t fine, 5+ high Ship. WL 10 Tos. | of 160 whms. Tsps
l‘ur‘ 110 wvolts 60 cyele hy 9%” wide by 735" up to 2300 cyeles,  Ship,
A.C.  operation  only. | geep. Ship, wt 19 tbs. §95—Pentioht wt. 1 ib.

. 1695-=Pen b —_ n
No. 1689—Clock. No. 1506—Speaker Ne Gl No. 8P 9053 —Power | no, 1g55—Mike.

7.45 [ o o $0.85 | fack unit 9 75 |Yer  $2.25

remittance, which must accompany all orders.

If full cash accompanies order, deduct 2%, discount.
Send money order—certified check—1I, S, atamps.

WE ARE A WHOLESALE HOUSE - H H
NOT ACCEPT ORDERS FOR LESS Ta:ll\d') Ei‘ﬂpé Radlo Tradlng co.
If C. 0. D. shipment js desired, please remit 20% 23 west Broadway
New York, N. Y.

MIDGET DYN

for
No.

h

Yenie
Measures 57x61%"x6%”. Will oo
imut Impedance of practically

Easuly cunmevted 1 » br

AMIC

SPEAKER

A rea
with
and t

[

ury

h

dl spwaker
e volume
nly” averall,

4%” diaphragm. Stand-
ard 2500 ohm fleld coil.
transformer o
all type qutput
tubes. WL 3 ibs.

No. (549—Speaker.

Qutp
nrateh

Your
Price

t

.. $2.50

PRE

Excelles
PooA,

munlca
Corprk:
£le-hut

tran-fu
cut oft
trol an
als. Pu
eeathle
case, e
venient

me dinz. Shap, wt,
1654—Pre-Amplifier.
Your Price ... oo

sShip. wt,

No.S699.

“245
TRANSFORMER

v

POWER

duty  solder R?E_ 130 volts §0 cycle
tumlInum  solder- | »
tnetal

peration. 5 ov. @
2% v, @ 3 a.

tempwering, e 2 : )’ .
ete. Ship. wt, 1 1b. S I,Q.v o 1'0? ::l()

K1006—Torch.

i
Vot

No. 1450—fram1ormrr_

$3.84

MICROPHONE &

-AMPLIFIER
OUTFIT
ntly  sided  for

work, inter-com-
Hot systems, eto.
ses sensitive gin-
ton  nuerophens,

microbbeite  ¢oupling

rier and hattery,
switel, gain cop-
d output termin-
U ip i neat black

felbied  metal
quipped with ¢ona

17y ing handle.

rrectly mateh the

all tvhe ampli-
ailedst receiver
10 ihs.

$8.25

SPEED *“295"
TRIPL.E-TWIN TUBE

Equivalent to
ohe LT (e
tector and otie
M5 Paower
tube. Consti
tutex a two
stage «dircet
counld  am
plitier 1nr 1t
self. Fila
nent. 2 A0
21 v.: plate
voltage 250,

Larze undistorted output.

12 gz,

Your Pril.:':f?e... $2010

ORDER FROM THIS PAGE.
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post. be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

You will find special
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I Will Show You Too

How to Start a Spare Time or Full Time
Radio Business of Your Own

Here are afew examples

of the kind of money
Itrain "my boys "to make

Started with $5 Now has
Own Business

Box 454E, Tucson, Arizona.

“I started in Radio with $5,
?;J‘;:l..la;l;‘?:ul?lle&e‘:'hen:flessif'::sys you how to install and serelee alt Mall Coupon! anethice.  Glve me only purt of your spare
cards you gave me and busi-
ness picked up to the point
where my spare time earn-
;:llzs viere my largest income. expetlae

ow am in business for Lo
myself. I have tl:l‘:\de ; w'?v Lifetime Emnloyment serctee.  Cllb the counun below
i profitahle living in work that
is play.”—Howard Houston, Route No. 2,

J.
Y Py National Radie [Institutc
The man who has directed the
Home-Study Triining of more
men for the Nadio industry than
any other wan iv Awerica.

. SMITH, Prcc-‘dcn

I ghe vou Instructlons early In
your Course for doing 23 Radle Jobs

N. It L omen begln wmaking money

good businesses of their own, 1 show

types of reecelving sets. 1 give sou

common In every neishborhood.  Many Fm Book

Radlo, Talklng Motles. S8et  Servicing,
Alreraft Hadle, and other tields.

1 Will Train You at Home

sgon  after they enrell. 1 show you - .
how N. . L graduates have built up Ten. uow in Your Spare Time

Hold your job untii you're ready for

thne.  Vou do ot need a high  sehool

Radloe eyuliunent and Instructions for
building clrenlts, testing eaulpment,
and for maklng tests that will glve you breud. praetleal
1 give you a Money-ltack Agreement and

and Ret 1y free Y4-mage ook, URI Newards  In
Radlo”—it glves you a (ull story of the sureess oF olher
. K. L students and graduates. and iells how you ean
tart a spare or full thme Wadio buslness of your own

8700 In 5§ Months Spare Time wilhout capital.

““Although I have had little
time to devote to Radio my
spare time earnings for five
months after graduation
were apProximately $700 on
Radio, sales, service and re-
pairs. I owe this extra money
to your help during the time
I studied and since gradua-
tion.””—Charles W. Linsey,
537 Elati St., Denver, Colo.

of their own.
e ——

176.32. My gross receipts
for the two and one-half

Many N.R.I. Men Have Made
$200 to $1,000 in Spare Time
While Learning

Many of the more than sliteen millen sets now in
use are only 257 to 4u¢. cfficlent. I wlll show you
how to cash In ¢n this conlitlon 1 wlll show you the
plans and ddeas that have emabled many others 10 make

$739¢ Business in 2’5 Months $M0 to $1.000 in share thwe while learning. G, W.
.‘ “I have opened an exelu- Page, 160i-18 Fifth Ave.. N., Nashrille, Tean., wrlles
sive Radio sales and re- = de %933 I my apare Mie whlle tuking your
pair shop. My receipts course.””
g;?’rz lsﬁep(femb" were $2.-
332.16, for October $2,-
88:.77 und for the first Get Ready Now
half of November, $2.- for Jobs Like These

A " & Broadeastlig  statlons use englneers, operators. station
business have beet?%?f:hjﬁ.éS.hal}el t::t:;ln nle': P A - Lttty ,;' o
nbout 20% this will mean a profit of about fuctirars) S0y Jeaters furemen. CUET S,
$1,600 te me."--John F. Kirk, Kirk Sales sersice wen, and huyers i .
and Service, Union Block, Spencer, lowa. par) A LDkl S pudredl B e
My Free Book glves you man give the vorld-wide travel with ..Jounl free and gowl
letters of N ';l lgmen who ma(lyc To‘::; aal}‘d be-id ll{t-ilu de M('r' andd  jobbers embluy o

e A = reds of servlee wen. s 1w, buyers, Nk ers.
in spare time or fuil time businesses pay up lg FLOU 4 week. Talking Mosles nay ws nweh

as $i5 to $200 a week to lhe right men with Radie
wrainlng. My book tells you of the om rtunitles  in

Apparatus for transmis-
sion and reception of an
actual radio signal — one
of the many cxperiments
set wp with wmy outfits.

(et the facts on my ({fetume Employment Jerce to all Gracuates

.« NEW Radio Equipment

for Broad Practical Experience J. E. SMITH, President
Giuen mthout &tra “argg National Radio Institute

Washington, D. C.

Wit the aid of this cquipment you can

work out with vour own hands many ol the THIS COUPON |.5 C;ObD
FORONE FREE COPY OF

things vou read in our texi books. IFrom it
vou get the valuahle experience that '1ells an
.cxperl from a heginner. In a short time you

have learned what it would take vears lo
learn in the field. 1t's traiming like
this that puts the extra dollars in your
pay envelope. Some oi the many i
cuits you build and experiuments
von periorm are: Measuring the
merit of a tube, huilding an ohm-
meter. tube voltmeter. and A
Grid dip meter ior service work.
You actually make cxperiments
Mustrating the nnportant prin-
ciples in the 25 best known sets.

T e

J.E.
National Radio Institute, Dept. 2GX,
\Washington, D. C.

Deak Mi. Ssiti :—Send me vour book. I
want to see what Radio offers. 1 under-
stand this request does not obligate me.

Nanie..

or college cducation.  Hundreds with only
a comuon sehogl education have won big-

ger pay through N. K. L ). A Vaughn jumped from
335 to $lom u week E. B, Winhorne  seldom makes
under £1D0 o weck buw The Natlemal itadio Institute

is the Ploneer and World's Largest organizatlon devoted
exeluslvely to trainlog nep and youne men by Home
Study for goud johs in the Itadie industry.

You Must Be Satisfied

I will give you amn aZreement to refund erery penny
of  yeur wiey b you  are oot satisied  with my
Lessons  and  instruction  Serdce  when  you  cuviplete
Y COUrse And I'lt not only give you thorousgh traln-
ing in Iadie prinelples, practieal cxberienve in build-
ing and servielng sets. but alse Advanced Tralning

any one of the five leadlng branehes of Radlo
onportunitie:

My 64-Page Book Gives the
Facts

Clin and mall the coupon
now for “"liien  itewards
Radlle.”" 1L Twints out
the money-maklng oppor-
lunltles the growth of Ra-
» b de sou. It
tetls of the opportunl-
ties for n spare tie or
thue Hadio business

my new book
It points out
what Radio

of your own. the aspeclal oﬂ

ralning 1 glve you that chYou
ade  hundreds  of

ther nen ful: and

also  explains  the aany

tine Jjobs fer whith wy a

course tra you. Send ==

the coubon to we toda¥,
You woen't be obligated
in the least.

Dept. 2GX

MY NEwW BOO

SxutH, President,

RADIO-CRAFT for JULY, 1932
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A 110-VOLT A.C..D.C. SHORT-WAVE CONVERTER

MANY short-wave converters have been de-
scribed in past issues of RaADIO-CRAFT
but they have operated from either A.C., or
P.C., or batteries. No one will dispute the
convenience of possessing a short-wave con-
verter whose source of supply is independ-
ent of the type of receiver employed, and
which may be operated from either A.C. or
D.C. with but the use of relays, complicated
switching, ete.

The Oscillator and Detector

Of the many types of oscillators in use,
the one illustrated in Fig. 1 has been found
the most desirable; it is of the typical feed-
back variety, the strength of the oscillations
being controlled by the size of L2.

Coupling to the first detector is made
through the coil L4, the size of which deter-
mines the value of the voltage supplied to
the first-detector.

By W. E. SMITH

Construction

All values of condensers and resistors are
marked on the diagram. The values of the
coils depend upon the Xrequency band to be
covered. Below is a table giving the number
of turns on each coil, using the values of
tuning condensers shown in the diagram. For
higher wavelengths, additional coils may be
used if desired.

Wavelength
(in meters) L1 L2 L3 L4
30-60 3 12% 8
2 6 4
4 26 11

The details of construction of the coils are
illustrated in Figs. 2A tand 2B. Two forms
are necessary; one for L1, and the other for
L2, L3, L4; their shape is the same as those
manufactured by Silver-Marshall, and cata-
logued as Type “T-130."" A standard 5-prong

socket is used as a base for the plug-in coils.

When operated on A.C., tube V3 acts as
a_ half-wave rectifier because its grid and
plate are connected together. If operation
on 126 volts D.C. is desired, all that need be
done is to remove V3 and connect points X%
and Z'% together. This simple change of
connection may be easily mace with a D.P.
S.T. switch, but has not been shown for the
sake of clarity, and because it is believed
that the change from A.C,to D.C. operation
will not be sufficiently frequeat to warrant
its use.

No difficulty should be experienced in con-
structing and operating this receiver, as the
oscillator beats the signal frequency to 1500
ke., which may be readily tuned in with most
broadcast receivers. Once a short-wave
station is tuned in, it is a good policy to re-
adjust the tuning condensers in the broad-
cast receiver for maximum signal strength.

[ &M NneT-130

W B S e e e M e M e M e T M TR e M Be T DS e e m A R W e R e R e W M e e e e G e e e e e A A e e w w w de m w —

Z 700?'0‘5;{'%,;53 —————————— | TO LINE —> COIL FORM
had 110V,
ad IV 30 WY, CHoKe - A we.
X
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.00025:
u & MF
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0 001-MF
- - W
e ~
4
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L7 Mg
Flg. 2, above. Tha connections of the plug-In colls
of the Universal caonverter,
f".ox-uﬁ
Fig. I, left. Schematle clrcult of the J10-Voit A.C.-
0.C. Short-Wave Converter,
R PLACE = o PLACE
——POST CARD=—— ™= |= ———POST CARD=—o =
HERE HERE

H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL, Dept. B2-8H
500 S. Paulina Street

CHICAGO, ILL.

———POST CARD=——

MIDWEST RADIO CORP,,

Dept. 90
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HERE HERE

CINCINNATI, OHIO

W. C. RAWLS & COMPANY

Bankers Trust Building,

Dept. RC,

NORFOLK, VIRGINIA

J. E, SMITH, President

NATIONAL RADIO INSTITUTE

Dept. 2HX

WASHINGTON, D. C.
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A RADIO-DISPLAY CAR

r"HE new automobile shown in Fig. A has

been designed and built by R. E. Tongue
& Bros., Inc,, and is used to demonstrate Cros.
ley and Amrad radio sets to the public, and
also to stimulate dealer interest in these sets.

The amplifier is a *“Pam” Model 25-D,
which operates from a 12-volt storage -bat-
tery; the “B" potential of 426 volts and the
“C"” bias of 76 volts are obtained from bat-
teries. Another “Pam” amplifier, Model
5-D, is employed which utilizes only three
type '21A tubes, and operates from a 6-volt
storage battery; the “B” potential of 167.6
volts, and the 10.5 volts of “C” bias are also
obtained from batteries.

A single microphone employing two type
'12A tubes operated from a 6-volt storage
battery, 90 volts of “B,” and 4.5 volts of
“C’* are used for announcing and public ad-
dress work.

Five Wright-DeCoster dynamic speakers
(with 6-volt fields), one at the front, two
at the rear, and one at either side of the
truck, complete the loud-speaking arrange-
ments. The speakers on the front and rear
are equipped with heavy baffle plates and flare
horns; those on the sides, as may be seen
from' the illustration, are used with baffle
plates only. A double phonograph turn-
table operated by a Radak and & Pacent
pickup complete the phonograph equipment.

Preliminary tests with the car seem to
have proven its value to the public. The
enormous volume  output enables the car to
attract attention from great distances. Tie-
ups have been made with the fairs in the
district to have the car entertain the crowds
and at the same time display the receivers.

W. C. RAWLS & COMPANY
Bankers Trust Bldg., Dept. RC,
Norfolk, Virginia

BIASING THE PENTODE

IN the majority of modern circuits the
power tubes obtain their negative grid

bias through the use of a resistance between -

the filament and ground through which the
plate current of the tube or tubes flows.
This resistance is in series with the plate
resistance (Rp) of the vacuum tube and the
plate voltage is divided across the two. It
1s thus necessary that the total voltage be-
tween the plate of the tube and the ground
be augmented by the required grid bias.
Not only is the D.C. voltage across both the
biasing resistor and the plate resistance of
lt)httzﬁtube but the signal also appears across
oth.

Let us consider a circuit such as that
shown in Fig. 1A. To the plate voltage, it
appears as in 1B, but when bypassed by a
condenser as shown, the effective circuit, as
far as signal voltages are concérned, is as
in C. A. voltage across the biasing resistance
and the condenser, which is opposite in phase
to that in the grid cirenuit and which will
neutralize the signal if the bypass condenser
is not large enough to effectively short-cir-
cuit the biasing resistance to all signals of
the lowest frequency which it is desired to
amplify. The magnitude of this out-of-phase
voltage is dependent upon the amplification
factor of the tube and in the case of the
pentode can become of large proportions.

In order to suitably bypass the resistance
in the case of the pentode output tube, it
would be necessary to employ a condenser of
from 15 to 30 microfarads. This is decidedly
uneconomical and it is apparent that the yse
of this system in the case of the pentode will
result either in the loss of the low fre-
quencies or in the necessity for the use of a
tremendous bypass condenser.

There is a way out which entirely avoids
the necessity for a large condenser in this
position. That is to use a circuit in which
the filament is at ground potential and in
which the bias is obtained from some point
on the voltage divider negative with respect
to ground by the required amount.

Such a circuit arrangement is shown in
Fig. 2. No circuit flogws in the grid ecircuit
and there will be no voltage drop through

64B

the filtering resistance R shown, under any
circumstances. The filter may therefore
employ a resistance of 100,000 ohms to-
gether with a condenser of about .2-mf. to
keep the signal voltages out of the power
supply system.

When an analyzer is used to measure the
control-grid voltage, a reading will be ob-
tained that is lower than the actual grid
voltage. This is due to the current drawn
by the meter in the analyzer, causing a drop
in voltage through résistor R. This drop in
voltage should be taken into account when
measuring this voltage, or else the resistor
{R) should be short-circuited.

(Extensive information on the practical
aspects of pentode operation is contained in
the article, “Pentodes and Their Use.” by
C. E. Denton, which appeared in the August,
September and October 1931 issue of Rapio-
CRAFT.—Tech. Ed.)

PENTODE
o /o
+| 2
b3
s R 1E-L°AD/
PRI X¢ < ~ OUTPUT
1 SIGNAL
3 1
R b4
¢ o 3 .50
Rg 7 2 )
= B+’ o =]
P -B- atte

Flg. { above; Flg. 2 below.

H. C. LEWIS, President

Radio Division,

oyne Electrical School

800 5. Paulina St., Dept. B2-8H, Chicago, Il

GENTLEMEN :—Please send me complete information about your
dealer’s franchise, as described in July RADIO-.CRAFT.

Name

Dear Mr. Smith: Dept. 2HX
Send me “Rich Rewards in Radie,” which poinis out the spare time
and full time lob opportunities in Radio and gives full information
on your plan of training men to become Radio experts through
your home study course. This request does not obligate me in
RNy WAaY.

Dear Mr. Lewis:—Send me your Big Free Radic Book, and sll de-
ts;i'ls of your Special Offer, including your “Pay After Graduate”
orfer.

Name

MIDWEST RADIO CORP.,
Dept. 90,
Cincinnati, Ohio

Please send me your FREE catalog of Radios, Short-Wave Conver-

ters, etec., as described in your advertisement in Juiy RADIO.
CRAFT.

In o e S S S, B R ————
AdAress B apadame i ool e i T
Clty . cmetra K& mer ol W State....cooiiiieeriee

5w

e



Televisor

Most efficient televisor produced for
home use. Equipped with Duralu-
minum lens disc 16”7  diameter.
Each of its 00 lenses accurately
adjusted focally to produce clear,
definite images on screen.  Disc
driven by heavy duty synchronous
motor, with switch and framing de-
vice operated from front panel.

Short Wave

The Rawls Short Wave Unit in con-
nection with the broadcast receiver
has been especially designed  for
long distance short wave reception
from 15 to 200 meters, Super Het-
erudyne Circuit  incorporating 9
tubes in the combination. The use
of the new multi mu and pentode
tubes  give exceptional tone and
power.  To switch from one short
wave band to another, it is unneces-
sary to change coils—just the click
of the panel switch and the change
is made automatically.

Broadecast

A six-tube receiver, designed to give
the ultimate in tone, selectivity and
power. Uses the following tubes:
two 235 Multi Mu, one 224A De-
tector, one 227 and one 247 Pentode
output with 280 rectifier. The tune
quality of the set is due to the accu-
rate matching of all parts. Its eight-
mch Dynamie speaker handles, with-
out distortion, the tremendous out-
put of the pentode tube.  Designed
especially for reception of the syn-
chronized  voice  with  television
image.

Television

The television receiver is the most
important receiver of the combina-
tion. [ight tubes TR, circuit,
using two 235 Multi Mu in RF cir-
cuit, one 224\ Detector, one 224A,
one 227 and two 243's in audio cir-
cuit, also with the 280 rectifier. Very
careful attention has been given the
audio amplifier and its frequency re-
sponse 1s flat from 15 to 75,000
cycles. which is necessary to give
clear, definite television images. lts
two 245 tubes are so connected to
supply the undistorted ouwtput and
current necessary for proper opera-
tion of the Rawls crater point lamp.

To give the public the very latest in television
our engineers have ||rmlnc'ul the 'L'Itlmate in
Television and Radio.”"—>Modcl T1°85.

<= <

Pioncering in the television field they were
quick 1o grasp the need of a set capable of pro-
ducing e pictive large ecuough for a group to
sit fn and cujoy,

<>
No longer is it neccssary to pecp into a_small
apertute  ome person at a time. ‘The TV8S pro-

jeets a picture on a screen in the panel of set.
Invite your friend~—any number of peeple can
cujoy the program.

<

In addition it is now possible to get the added
theill of LIXTENING TO AS WELL AS SEE-
ING your favorite artist on_the screen . ., aml
the ‘TV'85 is not only a television receiver . .
is also the latest in combination ALL I 4IE
RECEINERS. . . . Covering bands from 15 to
550 meters.

< <

IToused in a heautiful console cabinet that will
fit the appointments of the nlost pretenl:uus home.
TRULY llu last iwerd in TELEI'ISION
UND RADIO.

Think of the thrill of reaching ont with just It s positively thrilling ., . and den't forget

a turn of the dial to that wnkneien, wncxplored all this time you wre comfortably svated in your

. . favorite chair surronudcd by vour fasuly and
vegion of short watves . . . just beyond the range fricuds . . . enjoyment for them all,

of your present receiver. . . . Be up to date. . . order your Rawls [V85

today . . . costs ne more than a good single pur-

< < pose receiver, yet it provides thrills that you've

Distance means gbsolutely nothing . . . FOR- IR AT

EIGN BROADCAST au exciting chase through
the underworlil of a dlistant city hot an the trail
of a murnlerer, thief. reported clearly by the police <> <
department.  You don’t have to strain to listen
. stynals come in as loxd and clrar as your

;a;‘nl broudceast. oS LIST PRICE

Listen to AMATEUR STATIONS all over
the world,
<P <

Hear the progress in the field of Aviation.
Plans are timed aml reported exactly the same
as on the most modern  railroad . . . 1hllas,
Texas, reports No, 622 overdue . . . quickly the
entire country is on the quiévive searching for the
missing plane,

00

Dealers’ franchises will be taluabic.  Write us of yonr qualifications for exeinsive coutract.
If there is no dealer in your community handling the O()nlpl(tt Rawls television set, write us direct,

W. C. Rawls & Company RC
Bankers Trust Building
Norfolk, Virginia

Gentlemen: DPlease send me complete
information about your dealer’s franchise.

Namecimmnnn

RYBIIZA  Amplifler 5 RYR232  2-Velt Sereen Grid 2,30
RYRIZ0 Aumnlifier R Y5233 2-Volt Pentode .... 2.75
RYBITIA - Amplifier g 212-Volt Multi-Mu . 1.60
RYRB199 Detector  Ampllifier . 275 6.3-Volt  Screen  Gri 2.75
RY B9 Detector Amplitier .. oo 2,50 RY 32047 £.3-V, Heater Amp. & Owr 1.75
RYR200A Detwior ... ........ ... 4.00 RY B2 8.3 Pentode Amp........ 2.75
RYR2M A Detector Amu"ﬂ(r ........ .75 RY 13219 K8.3-V. Radlo Fregueney Jren, 2.75
R\:I!‘.’lll PPower Mmplifier .......... 7.00 RY 1215 Power Amplifier ......... 1.10
RYD222 D¢ Four Element Tobe ... 4.50 RY #2147 215-Volt P'entole Ampllﬂer 1.55
RYB2240  Four Element A Tube . 4,60 RYR2W  Power Aunplifier .. .. 6.00
RYH226  AC Amplitler .., 80 | RYIE2Ee Full Wave }Ih't'tlﬂﬂ‘ 1.00
RYl3227 AC Detector ... 1.00 Ly niesi llﬂlf Wave Rectitler . 5.00
RYR230  2-Volt General Turpoze..... .60 RY 13551 214 -Volt Multi-Mu 1.60
RYR231 2-Yolt Qutpur ............ 1.60 Rawls Teletron rater lolm. t0.00

W.C. RAWLS & COMPANY m

R. C. BANKERS TRUST BUILDING » « NORFOLK, VIRGINIA Yol i, ot hauly



MORE
MONEY
FOR YOU

There are still a few places where we can appoint
CERTIFIED TRIAD DEALERS and SERVICEMEN. Since the
first announcement of our plan to bring out CERTIFIED
TRIAD TUBES and sell them to you—direct from our factory—
many have taken advantage of our offer. It was not necessary
to say anything about better tubes, better discounts or our
special bonus plan.

Neither did we have to mention our special sales helps, in the form of window-display
material and circular matter for getting sales, for you, direct-by-mail.

From the number of coupons clipped from our ads and sent in to us, it is apparent that
our tubes have been giving great satisfaction and that everyone believed our new sales

plan would naturally embody all the latest sales helps. W scemed to be a foregone
conclusion that if TRIAD was doing it, it would be well-done.

ano MORE
\ SATISFIED CUSTOMERS

o And then—when our stery went out, in reply to the coupons, we were
delighted to find that we had done the very thing thousands of dealers

and servicemen said should be done. In other words, we made it
) possible to meet competition and still make a real profit. Our

i - method is a very simple one. We'll send the glad tidings to you,
if you mail the coupon now.

There are two very good reasons for immediate action:
Ist, We protect the territory of every CERTIFIED TRIAD
DEALER and CERTIFIED TRIAD SERVICEMAN.
2nd, Our special bonus plan will remain in force all

LEARN ALL ABOUT IT!

MANUFACTURING CO.
TRIAD Pawtucket, R. |

i

}
S

'

summer,

Gentletmen
I"lease senil me complete Infermatlon ahout your

new Sales 1'lan for servieemen. and dealers.

1 have Deen a serviceman for... ..years.
} QY. )| e —— Lo lubes  bey  yeay

1 helong to.the ... servieeman’s

Agsoclation.

Name ... e e =

Adidress 3
iy, .. m = State
My jetterhead or card ls attached,

e




