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“Reliability!” " Consistency! “Superiority!

Not mere adjectives . . . but actual references
made to SPEED tubes in thousands of letters
sent to us from SPEED users all over the world.
These features make SPEED the popular

product it is . . . They prove that whatever their

purpose, SPEED tubes function correctly!

BUT SPEED isn’t resting on its laurels! The
efficiency of the NEW TYPE SPEED TUBES
has astounded the radio world. Exclusive de-
velopment of the TRIPLE-TWIN Types by
SPEED engineers is axiomatic of the progressive
organization behind a justly famous product.

We are proud of our product and of the
splendid reputation it has made for itself. We
are determined that it shall continue to render

the advantages of perfect performance. It’s
worth your while to get acquainted . . . There
is no better product!

rhat™s |l

SPEED!

Keep abreast of the times! Turn to page 128-A for our card requesting currcnt

bulletins sent free of charge.

CABLE RADIO TUBE core

230-240 NO.NINTH 3T. BROOKLYN,N.Y.
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OPPORTUNITIES

are many

for the Radio

Irained Man

Don't spend your life slaving away in some dull, hopeless job! Don’t be
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 $80 a Week and Up /

Prepare for jobs as Designer, Inspector and Tester— as Radio Salesman ;’,

and in Service and Installation Work—as Operator or Manager of a Broad- :
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk- \&
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

TenWeeks of Shop Traini

We don't teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Television apparatus, Talk-
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc.
You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS--the actual practice and experience

¥/ /

i/ /

/

ng!

you’llneedfor yourstartinthisgreatfield. And because wecutoutalluselessthe-
oryand onlygivethatwhichis necessary yougeta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in onthe ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

=

Many EarnWhileLearning
You get Free Employment Service for Life. And
don’t let lack 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 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

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

COYN]E_: Electrical S_chool

AUGUST, 1932

est Television equipment. Talking Picture and
Public Address Systems offer opportunities 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 Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL,PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. Wedon’t
waste time on useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

= H. C. LEWIS, President

t Radio Division, Coyne Electrical School

] 500 S. Paulina St., Dept. C2-8H Chicago, 111

l Dear Mr. Lewis:— Send me your Big Free Radio Book, and
| sl details of your Special Offer.

|

l Name. . ...oooeueii i e
]

i Address . . ccuventsansieioeiemneeninennninennn,
|

I City....... TS EaTe e o e o o s i State.............
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IN OUR NEXT FEW ISSUES:

A UNIVERSAL SET ANALYZER to be truly “universal”
must, in the light of present-day circuit arrangements,
be extremely flexible in control. Read the description
of the manner in which such an instrument may be con-
structed at low cost.

SUPER-SELECTIVE T.R.F. RADIO SETS are of particular
interest when they are associated with circuits of high-
gain type. The author furnishes complete construction
detaits for a radio receiver of this nature.

TUNING METERS AND CIRCUITS to many technicians
are a bit of a mystery. (n this interesting article the
reader is enlightened on a subject of increasing
importance.

ELECTROLYTIC CONDENSERS have been petrfected to
an extent not realized by many Service Men and instru-
ment designers; these advancements are discussed in
an authoritative article.

RADIO-CRAFT is published monthly. on the fifth of the month preceding
that of date; its subscription price is $2.50 per year. (In Canada and
foreipn countries. $3.00 a year to cover additional postape.) Entered at
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Publications. Inc.. 98 Park Place. N. Y. C.

Text and illustrations of this mapatine are copyright and must not be
reproduced without permission of the copyright owners. We are also
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111 Rue Reaumur 179 Elizabeth St.. Melbourne

"




[will train you
at home

tofill a

If you are earning a penny less than $50 2 week, send
for my book of infermation wun the opportimities in Radio.
It is free. Clip the conpon NOW., Why be gatisfied with
$25, $30 or $40 2 week for longer than the short time it
takes 1o get ready for Radie,

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

In abont ten years Radio has ) B
B Feulrs as grown from a $2,000.000 to
i FLO00D00000  Tiddnsiey,  Over 30,0 jobs  have  been
vrv:;l_ml. llllnull't'ltls lllli)n' are being opened overy year by s
continueil growth, Mauy nen and young men with the right
8100 a week trining—the Kimd of training 1 give You—are stepping into
“My earnings in Radio Radio at two and three times their former salaries,

are many times greater

than 1 ever expected they ¥ou have many jobs to choose Srom

would be when 1 enrolled.

They seldom fall under Proadeasting stutions ase engineers, aperators, station

turers

100 a week., If your nargers and pay $L200 to $3.000 0 year,  Mann

Special Free Offer

Scrvice Manual on Trouble Shooting
in Radio Sets Sent Free

At now and recelve in ad-
ditlon te my big free bk
“Rich Rewands fn Radio.*
this. Repdee il on
Mt v and Battery
Operated  sets Only  my
students  pouild  hase  this
book  In the  past.  Now
readlers  of  this  magazine
who mall the eoupon  witl
recelve It frec. (hercaing
hum,  noises of all kinds,
bading  ~hgenals, hroad tua-
Ing, howls aml o ations
poar alistance reception, dls-
torted o pmffled  stgnals
mor Audle and Radin Fre-
aquency  amplfleation and
other sral service infonma
Th i+ eontalned fn it et
a free copy by maillng the
coupon helow.  ACT NOW.

course cost four or five continualdly need testers, inspectars, foremen, engineers, serv-
times more I would still jce men, buyers, for jobs paying op to $3.500 a year. Radio
consider it a good invest- operators on ships enjoy life, sce the world, with board and
lodging free, and get goad pay besides. Dealers and jobhers

ment.*
. I cnrploy serviee men, salesmen, bnyvers, managers, amd pay
E.',‘...E' ?INBOR}'E $30 ta $100 a week, There are m:m‘\" ather apportunitics
1267 W, 4sth St tow. My hook tells yon abuut them,
Norfolk, Va,

8o many opportunities many N. R. 1. men make
$200 to $1,000 in spare time while learning

The day you corall T send you material which you should
master quickly for doing 28 jobs, common in most every neighhor-
hood, far spare tite money,  Throagchout your cnursnll sedd you
information on servieing popular makes of sets; I give you the
plans and fdeas it are making $200 wd #1000 for Xo R, L stu-
Jumped from ¢3% to dents in their spare time while studying, My course is famous a9

8100 a week the course that pay for itself,

“Before T entered Radio Talking Movies, Television, Aircraft Radio

¥ \\':;s making $15 a week, incladed

«« NEW Radio Equipment
for Broad Practical Experience

Given Without Extra Charge

With the aid of thls equipment you c¢an work our with
your own hands omany of the things yor readl Ju our text
hon From it you get the ialuable evperience that tells
A1l expert  from a beginner.  In a shoet time you have
learned what it would take vears to learn in the feld. It's

tralning ke thic that puts the extra dellaes In your nay
envelope.  Some of the many clrenlts you hoild  and experl-
nents  dau perform are:  Measurlng  the merlt of a tule,
|l|kl|l||lu!' aa (.hmuu»lrr. tube wollmerer, and a Grid dip meter
for service work,  You actually ke exberiments fllustrating
the bnportant prinelples In the 25 best knowi pets,

Last weck T carned §110 special training in Talklng Movies, Television amd home
servicimg and - selINg o acigian experiments. Radio's nse ip Aviation, Servieing l have dOllbled

g‘:“l\i."""ul ;‘“'"\.“"lf :'t"l:;""l‘ and Merchandising Sets, Broadessting, Commercinl and Ship
€ v N . 1 Kt 1
LG "'}' ‘"\' '{!'“r."g.ll']'\.'"m" satisfactority that [ will agree in writing to vefand every

R L penny aof your toition i

Stattons are ineluded, T am so sure that I ean train yon and tripled the
nmoare net satistied with  my salaries Ofmany

’

Grand Radlo and Appliance Co., H ) i o Il " et e
3107 8. drand Bouleyard, essons and Instruction Service upan comg £. % )
CUS Louis, Mo, i Find out abouf ;
64-page book of information FREE this tested w. ]

Get your copy today. It tells you wheve Radin's a.y

making, Find ocut what Ralio offers you without the

siightest obligation. ACT NOW'! lﬁi‘r‘%
o J. E. SMITH, President _ aGfJb
500 extra In 6 months National Radio Institute, Dept. 2 HXX £
“In looking over my Washington, D, C.
records 1 tind 1 made $500 e
Our Own Home )

from January to May in

my spare thne, My best Pioneer and World's? 4 3 S\ITH. Preside
week brought me §107. | 37 . ] Largest Home-Study Ra- | s b e dent 2HXX
1 have only one regret e | dio training orgamzation ,  “#tienal Kadio Instltute, Dept, 2HXX
regarding your course .,:'; == 1l devoted entirely to train- Washington, D, (.
—I sliould have tuken ih - mg men and young men ! Tvar Mro Snith Fowant 1 lake advaotige of your
it Jong ago. L " k& for good jobs in the Radio | :]:-"l;ll.ll (;ﬂe:;.” Bl ,\.:I' e I)l-}l;rnl'.lll h'h‘["!‘" ]I‘rulc‘lilyllr
v L ry— e . h Sing s am atte ets' am h
ﬂ"g\g X\][!OORE 'Illl.".i :)':lti‘;l,lterl‘e‘d (I){l_lll:“grg‘;!:“‘!ll'llf: Rewgrds In Radi F u"-h‘r\tmln? thly request  does
2 . 3, Box 919 { 4 8 . nat ebfbgale e
i N 3 L] We occupy three hundred !
Indianapolis, Ind., l1 I E times as much floor space | \Nauwe
J . MR8 now as we did when or- 1
e - = _'!ﬂ-.'-u- ganized in 1914 ’ (il N
e i 3 - — i
- o | ety Ntuts
ime Fmployment Jervice to all Qraduates e
- R - —_— - S
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good  jobx ure, what they pay. tetls you ;lhflll( my GE
comrse, What athers who have taken it are doing atul to R

Z= witha

PAY )\ "

Ed FILL OuT AND MAIL

SRS THIS COUPO
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96 PAGES

OF NEW DATA HAVE

BEEN ADDED TO THE

OFFICIAL REFRIGERATION

NOW ..

OVER 1,200 DIAGRAMS
450 Pages

Flexible Looseleaf Binder
Complete Service Data

FIOEFICIAL
REFRIGERATION

SEAVICE MANLIAL

SERVICE MANUAL

To bring this useful service manual right up-to-date, Mr. .. K. Wright, the Editor of the
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely
new material on electric 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, information regarding improvements on older
models. As usual every refrigerator has heen accurately described from the viewpoint
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can
easily be made

NO EXTRA COST FOR THIS MATERIAL

The addition of these new pages witl not increase the cost of the hook to those who order
their copy now. With the inclusion of mwore pages, the OFFICIAL REFRIGERATION
SERVICE MANUAL will have over 1200 diagrams and over 450 pages. Its flexible, loose-
leaf binder accommodates the extra pages very casily. When the material has heen placed in
the manual. vou 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

refrigeration units is self-evident and the thought has occurred to perhaps untold
thousands ever since clectric refrigeration started.  Yet nothing was done, because the
average man knows little or nothing about reirigeration. Compared with servicing a _radio
set or wiring a home for electricity, the servicing oi a reirigerator is ahsurdly simple,
once you get the hang of it

frigerators than radios. Why not increase
your earnings with a full or spare time
business by servicing refrigerators.

The Ovrrreral REFRIGERATION  SERvICE
Maxvan has heen 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 Association of Practical Engineers,
ete.

In this Refrigeration Manual every page
is profusely illustrated: every refrigerator
part is carefully cexplained: diagrams are
furnished of every known machine: special
care is given to the servicing end. The tools
needed are ithustrated and explained; there
arc trouble shooting charts, and other ser-
vice data.

Remember there is big money in the re-
frigeration  servicing husiness.  There are
thousands of firms selling  refrigerators
every day and they need to be cared for
often. Lventually there will bhe more re-

THE FIRST COMPLETE
REFRIGERATION SER-
VICE MANUAL
PUBLISHED.

Clip and Mail Coupon
TODAY'!

RADIO-CRAFT

Here are some of the important chapters:

Tntroduction to the Refrigeration Servicing
Dusinesy

History of Refrigeration

Fundamentals of Refrigeration

Description of NI Known Types of Refrigera
tion.

Rervice Tools and Shop Equipment

Motors

Troulle Shooting

Unit Parts, Valves and Matomatic Equipment

Makes awl Specifications of  Units
Alanufacturers of Cabinets

Refrigerants and  Antomatic Eguipmenm

and Many other Tmportant Chapters,

Several thousands of copivs of the OFrFician
REFRIGERATION SERVICE Maxcar have been
sold; and there still remains the greatest
opportunity for thousands more to learn how
to make more money in a short time through
ovpenings in this new field,

GERNSBACK PUBLICATIONS, Inc. RC-332
96.98 Park Place, New York, N. Y.

1 encloso herewith » renittance  far 5,04
rheck tamps  of  Meney  Orde aceepled)  for

r |
| |
| !
| ]
| which yon are ta send e, postage precabd. one I
| i
| |
| |
i

i

i

oy of the OFFICIAL REFRIGERATION SENR-
VICH  MANUAL, together with the extra 96
pages of naw material at no extra cost. |
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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 increases,
an ever-higher standard of qualifications in
the Service Man becomes necessary.

The necessity, also, of a strong association
of the technically-qualified radio Service Men
of the country is forcing itseli upon all who
and

are familiar with radio trade problems;
their repeated urging that such an
association must be formed has led
us to undertake the work of its
organization.

This is the fundamental purpose
of the OFFICIAL RADIO SER-
VICE MEN'S ASSOCIATION,
which is not a money-making in-
stitution, or organized for private
profit: to unite. as a group with strong
common interests. all well qualified Radio
Service Men: to make it readily possible for
them in keeping up with the demands of their
profession: and, ahove all, to give them a
recognized standing in that profession, and
acknowledged as such by radio manufac-
turers, distributors and dealers.

To give Service Men such a standing,
it is obviously necessary that they must
prove themselves entitled to it; any Service

N\

'i.LS:mnc: H:Ns
o Y o S
Ry, o niu

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 terms of the examination have been
drawn up in co-operation with a group of
the hest-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 he adjudged as
either passing or not passing. If
the school examining the papers
passes the prospective member as
satisfactery, we shall issue to him
an identification card with his
photograph.

If the candidate does not pass
this examination the first time, he may apply
for another examination three or six months
later.

There is absolutely no cost attached to
any service rendered hy the Association to
its members, no dues, no contrihutions.

If vou wish to hecome a member, just
fill out the coupon helow and mail it to us.
We will send vou all the papers necessary
to become a member.

The following firms have cooperated with
us in formulating the exaniination papers.

The Crosley Radio (orporatlon, Mr. D. J

Butier, Semiee Mgr.
Grigsby-Grunow  Company (,\lnjesxl(),
L. G. Wilkinsen, Serles Mgr.
Stromberg-Carlson ‘Telephnne Mfg. o.,
Mr. K. S0 Brownlng, Senvice Mgr.
Cotln It Kepnedy. (orn, South Bend, Ind. Mr. 15 F.
MeXNamee, Prod, Mgr.
RCA-Victor Company,  Tue.,
Grubb.  Vlee-1I'restilent.
Stewart-Warner  Corporatlon,
Golten, Servlee, Mgr.

Cinchatl, O.
Chirago, 11l. Mr.
Rochester, N, Y.
Camden, N. J. Mr. 11, C.
Chleago, 1. Mpr T. N.

The schools who have consented to act as
an examination board are:

International  Correspondence  Selwmls, Seranton, Penna.
Atr. D E. Carpenter, Dean,

RCA - Instlites, Ine, New Yark, N. Y. Mr. D, O.
Whelan,  Imeldent.

Fax ay  Itiudie  Instltute, Qaklamd, (allf. Mr. T. T.

|H
T nne!llll Dirvetor.

Radle  Tralnlng  A<wwlatlon  of  Amerlea.
Mre. AL Go Mohaupt,  Presfdent,

Schoat of  Engineering  of  Milwaukee,
Mr. W, Werwarh, Presldent,

Radin College of tanada. Torenlo, (anada. Mr.
Wilson, Presfdent.

Radle  Divislon, tayne  Fleetrical
Mr. H. €. Lewi.. 1'esident.

MA§L COUPON TODAY!

Chicago, 1IL
MHwaukes, Wia.
J. C.

Nebool, Chirago, L

[ —— e — — — —— ——— — . — — — — -
| OFFICIAL RADIO SERVICE MEN'S Re-s |
ASSOCIATION, tne.

l 98 Park Place, New ank N. Y. l
| .1 wish to Lecome a member of your Association. |
Tiease mall me the examination papers and appll-
| cation Dlanks. I
I L e a5 558 6 80000 Beaaba B 0R0D A aEaaa aB0 6B oCaEoaRaH0 l
| Address . ...l AOOODAARAACAACAROOEEE |
I Town. ... .. ...l State............... I
e J
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petent men.

library.

thoroughly as you should.
you to go to college to become proficient in radio.
quainted with all branches of this great and growing art. I A
We have combed the market for the really important books in _radm; so that, no matter what branch you are
interested in, you can pick out the best books that are Now printed.
You do not have to get all the books at once.

will come when you will wizth 10 cash in on your knowledge.
big and vital question will be, “How well equipped am I to fill the job?™ k
You also realize that. at the present time. there are many branches of the radio art which you do not know as
Knowledge, these days, can bt ®otten cheaper than ever before.
Start today. to build a REAI radio library and become ac-
In this page are listed the world's best radio books.

Your chance may come

Start. today.

Sooner or later,

WHAT ARE YOU DOING IN RADIO

IN THESE DAYS OF KEEN COMPETITION
AND SCARCITY OF JOBS AND POSITIONS 2

lT is always the well-trained man who wins out over the horde of thousands of superficially trained and ihcom-
You are reading this magazine because You are interested in radio.

the time
over night. and then the

You are in radio because you like it.

It isn’t necessary for

to build a complete radio
but make up your mind to get one book a month: so

that, when your chance comes. you will be fully equipped lo win out over the others not so well equipped.

——
B herewlth present the most
complets collection of recent

Imbortant radio buoks. We have.

sfter an exhaustive study, selected

these volumes Decause they rebre-
sent the foremast radie hooks of
their kind in print today. Thers
is suclh a great varidly that we
are sure it will satisfy any taste
as well as anv Tedniréinent that
the student of radioc milzht hase.

We publish no catalofue and
ask you to be kind enourh te or-
der (ilrect from this pade. Prompt
shtuments wiil be nade to you
direct from the vpubllshers. We
merely act as a clearing house for

a number of radlo Dublishers and

OUR PRICES ARE A8 LOW OR

LOWER THAN WILL BE FOUND

ANYWHERE. Remit by money

order or certifled check. If yeu

send cash. be sure o retlster it.

IMPORTANT.—This list is changed every month to include the latest books. Note also new low prices.

THE RADIO HANDBOODK., br
James A. Mayer and Johin F. Wo-
strel, Floxible covers. slze 5%x87,
856 paces. 650 ulunru—$

tions, Price o...oonala.. 5'00
Comprebenslye  ddatza on  short-wave
anparatus, vacuulu tubes. Maxiern
radlo  receivers and transmitters,
photoelectric cells, television, sonnd
motion pictures, tables, graphs, dia-
grams, et¢. No radio man should
miss i, -

RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS. by lIu.L'_ll

A. Brown, Clsolll ﬂil)\'rrs. size 6x0",
388 pages, 235 lustra-
tlons. Price ....... $4-00

One of the fsw great books on this
important subject. Evervthing from
thermnionte-tube coefficients to plezo-
electric measurements.

PRACTICAL TELEVISION, by E.
TI%’ L.arner. Cloth l(!nveli':. slze 5%x
Ry, ”, 223 pages, 12T -

lustrations. Price ....... $3°75
This honk explains television In full,
Inctuding  elemwentary  princigles,
1hato-eleetric cells, and all import-
ant types of television rets as well
as hazic princitdes of optles. imAages.

mirrors, lemes. cte,

TELEVISION. its Methods and
Uses. by FEdear II. Fellr. Cloth
covers, slze S14xT¥”. 272

pages. 73 illustratlons.

Pries ..... 00aoacgan sz-so

A practical complete cross-section nf
televislon today. One of the very
best books on this important art in
print. _
MAGNETIC PHENOMENA. br
Samuel Rabinson Willlams., Clnth
covers, size 6x9”, 230 pages. 150
tilustrations, and numer-s

ous tables. Price..... 3'00
All electric motors, cnunling colls,
magnetlic and dynamilc loud-speak-
erd, transformers., choke colls. etc..
are dependent on magnetic phenom.
ena. This fine book 1s comblets on
the subject.

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS, bv
the Ritors of SHORT WAVE
CRAFT. Stift Paper covers. size
T%x% 7, 76 pages, 250 11lys- 40c
trations, Price prepald......
The greatest hook on huildinz and
operating short wasve $ets and con-
rerters in print taday, No better
book printed.

CINEMATOGRAPHY, by James R.
Cameron. Sllf{" covers, size THx5”.
210 pages, 150 illustra-

tlons. Price ..vrviiann. $3'50
Everylhing on the suhject from °‘si-
Ient” and °‘talkle” 16 mm. film to
{ts manufacturs and to the final
projectlon i3 In  this marvelous
volume. —

QUESTIONS AND ANSWERS—
Sound Motion Pictures. hy James
R. Cameron. Cloth covers, slas 7%

xh”, 250 pages. 3 50

Price
The most important book on the

techinical subject of *“Talkies.”*
AUDELS RADIOMAN'S GUIDE. by

Frank D, Graham. Cloth <overs
{Rexihle), size 5x8% ", 220 peges,
300 {llustrations.

Price .......... O

A practical, concise hook present-
inz the theorstical and practical in-
formation for the proper operatfon.
maintenance and gerrice as appiied
io modern radio practice.

THE RADIO AMATEUR'S HAND-
BOOK. (New Revised Bdition). hy
Ai. }"n;lrri:k (‘,r;mm. Cloth envers.
size BT, 301 pages,
Tté Hlustratlons. Prire.. $2~00

It ¥nu wish to hecome a radia
amatenr (radin ham) this hook tells

ynu how. FEverything in recelving
and transmitter sots and how to
build them.

RADIO PUBLICATIONS **

RADIO SET ANALYZERS AND
HOW TO USE THEM. by .. Van der
Mel, Stii‘?i l.l‘?ﬂ covers, size 6x07,
68 pages, i ilustrations.

I'rice prenaid ...... 0 40c
The first beok gising the fundamen-
tals of radio serviving design In a
manner which is eclear even te the
tyro. No service man can be wlith-
out It.

RADIO AND ELECTRONIC DIC-
TIONARY. hy llarold P. Manley.
Cloth covers. stze 6x37. 300 paces.
530 lllustrations. $

Price prepaid 2050
A fully - indexed volume, which
places at your finger-tips definitions
of 3.800 radip wonls and Dhrases:
of inestimable value.

—_—

FOUNDATIONS OF RADIO. by
Rudolph L. Duucan. Cloth covers,
size 53 %87, 216 pages, 145 illustira-

tions, Numsrous tables. $
Priea ........ o 2°50
This texthook flves you the funda-
mentals of electricity as applied to
radio. It eaulps you for further
study in the fleld of radlo.

EXPERIMENTAL RADIO ENGI-
NEERING. by John H. Morecroft.
Cloth covers, size 6x8%, 316 paRes,

250 fllustrations. B $3 -5 0

Price ..oc.coa...n oo

A student's hook; devoted to the
principles of radio apparatus; in-
tended to accompany & course In
electricity. The best of ite kind.

TALKING PICTURES. by Ternard
Brown. Cloth covers, slze 5%x5%".
327 pages, 161 illustra-

tiond. Price ....eeeveaes $3~00
The non.technleal man reading this
boak feels that he has heen trans-
parted to & wonderland: te¢hnicians
refer to it time after time.

RADIO THEORY AND OPERAT-
ING, Iy M, T. Loaomis. 5th revised
Falition.  Cloth-hound: size 5%”xx”
Xx1'%"” thick: 1.000 pates; aver 800
illus,; 450 review qurs-s

tions and arswers.  Price 4'50
Writien In texthook siyle. a tre-
mendons amaunt aof useful informa-
tion has heen crammed  into this
thin-paper, eompact reference work.,

Radio trunsmission  and Tereption
have been cosered, “from soup to
nuts.”* A truly great book.

THE RADIO MANUAL. hy George
K. Sterhing at Rob’t S Kruse,
o F. 2nd enlarged edltion.  Flex-
Inte fabrikoid ecovers. Size H%x87,
805 pages,
tions, Price .
A complete Radin Conrse for the
aperator, the technictan, the ama
teur. the student and experimencer,
Everything imaginahle in ths whole
radio art 1s eovered in thls great
book—the “‘radlo hihle'® of the ama-
teur. DON'T MISS THIS.

RADID AND
Martin Codel,

1T8 FUTURE. hy
Cloth covers, slze 6%
0", 349 pAZes, 8 plates.

Prico $4.00

Virid chronicles of radio hroadeast-
Ing, commitnieations. Industry. res-
wlations, vte.  If yon are in radio
you MUST lhave thls book,

hy C. R leutz
Stiff Covers. Size
6x3”, 381 pares. 258 11lus-

trations. Price. nrepaid. . $3'00

The higgest and most complete book
on short waves. Covers evefy imag-
Inahle phase, including 8.W. Suber.
heteradynes. The authors ars fam.
ous S.W. authorities.

SHORT WAVES.
and It. T, (iable.

{ RADI0O FREQUENCY MEASURE-

MENTS. by E. 13. Moullin. Cleth
covers. size 639", 187 paes, 289 II-
Tusirations. $

P'rice prepaid 12-50
This larfe volume answers all ques
tions which arise In the deslzn al
construction of ILF. cirruits of every
passible  type, The greatest aud
mast anthoritative book of its kind
in print for radio students and en-
gineers.

RADIO MOVIES AND TELE.
VISION, by (. Francls Jenkins.
Clo;h mrerill. slze &:l'/.xe". 144 pases,
rofusely illustrated.

Prica =reueenene: .. $1.00
A complete volume by the master
of television. glving everythine in
television, including constructlonal
detalls for bullding your own tele-
rision aets.

RADID VISION, by C. Francls
Jenkins, (‘Inth envers, aize 2%4x8*,
144 pages. profusely illustra- 90

trated. Price prepaid....... c
An excellent book. Tha Jenkins tele-
vision system, as well a3 many
other modern television systems fully
described.

A POPULAR GUIDE TO RADID,
by 13. Francis Dashiell. Cloth cov-
ers, slzoe 5%)(:}',". 286 pages. DPro-
fusely illustrated.
Prico prepaid ... $3°50
The fnndamental princlples of ra-
din.  From erystal rectiflers to the
latest electron tube amblificatlon.
sic.

How to order

We cannot thip C.0.D. Our
prices ars net, as
Some of the beoks
postage. Those that de not
will be shipped hy express
collect if sufficient postave ls
not included by you.

RIDING THE AIR WAVES. by
Eric Palmer, Jr. Cloth covers. size

TIRx5R”. GO pages, $2.00

Price ... ...

No radio amateur or “ham’’ ean
afford to he withnut this book.
written by the authot of °‘Around
the World with 5 Watta™

SOUND PICTURES AND
TROUBLE SHOOTERS MANUAL.

hy Cameran and Rider. Cloth coser.

size Reile”, 1120 mzn.$7 50

profusely llustrated. Price
1t s

The standby of eseTy aherator.
ths most thoroush book on the sub-

ject.

TELEVISION TODAY AND TO-
MDRROW. by 8. A, Moseley and
H, J. B. Chanple. Clnath rovers. size

8x51e”, 130 pages, prnf‘u:e-$z 50
1y {llustrated. Prire prepaid .

A most np-to-date work on televls
{on dererihing in detail {he appar.
atus used by Baird.

S. GERNSBACK'S RADID ENCY-
CLOPEDIA (Accond Exlition). Red
Moroceo Flexthle Dinder, 352 papes,
2201 radio definitions, 1253 1llus

ions. 3
Fhee e $3.25

The most comprehensive encyelopedia
of its kil In nieint. Remarkahly up-
to-date in every way. with marvel-
pus illustrations.

ORDER DIRECT
FROM
THIS PAGE

1

NEW YORK, N. Y.

R GREENWICH STREET

DRAKE'S CYCLOPEDIA OF [ PRACTICAL RADIO—INCLUDING
RADIO AND ELECTRONICS, hy | THE TESTING OF RADIO RE-
I P. Manly, Cloth covers, size | CEIVING SETS. ly James A,
fx4”, 1050 paxes, 1080 illustrations. | Moyer, 8.1.. AM. and Joln F.
42 Editlun, Wastrel, uth covers, size 8¢5”,
................... . 378 paves, 223 Illiustra-
The {arcest work of its kind ever | tlons. Price ..... IERETEN $z'50
put between two covers. Naw and | The title slves the story. Every-
up-to-date; a  standby for ever¥ { thing from crystal sets to the latest

radle man.

RADIO TROUBLE SHOOTING. by
EnnorlR.G]lgun. F.E. Flexible cos.
ers, slze 6x9”. 323 pages,

257 {llustrations. Price.. . $3'00
An Intensely prartleal handbook for
all radin gervice men and operators.
Up-to-date in every respect,

FUNDAMENTALS OF RADIO, by
R Ramsey. Professor of Physies.

i xo Clothh  covers.
size 935x6”, 372 pages. 11-

lustrated. Price, prenaid. $3-50
Ths backhans of ths radlo art. This
book cives you the foundation on
radio from A to 2.

Indiana 1'niversity.

OFFICIAL RADID SERVICE MAN-
UAL. Volume 1, by Huko Gerns-

Tack and Clyde Fitch. Flexible
loose-leaf hinder, slze 9x12”, over
2.00¢ {llustrations, 650 pages.

COMPLETE WITH S8)X SUPPLE-

MENTS. . 54.50

Price prepald .,
The RKervice Man's Iilhle. CGreatest
hook ever publithed on the sublect.
Contains all okl eclrcuits of every
imaglinable commercial radio sst up
to 1931.

OFFICIAL RADIO SERVICE MAN-
UAL, Volums 11, by llugo (erns-
hack, ¢, E. Denton and C. H. W.
Nason, with 1932 Fres Sugplements,
;Funo pacea, 20'00 Lll ustrations,
lexible Jwose-leaf Bind-

er.aize 9x12”, Price,prepaid $4°00
The alk of the radio Industry.
This marvelous  volums contalns
everything In radio.  circuits,  and
radio derelopments. for 1932, Not
a line of duplication hetween 1031
and 1932 volumes. (Vol. 1and Vol. 2.)

ELEMENTS OF RADIO COMMUN.
ICATION, by Prafessor John II.
Murecroft,  Cloth covers, slze $x6”,
270 pages. 170 illustra-

tions. Prics . $3-00
An authoritative rolums embracing
every imaginable phase in radlo
communication.

RADIO SERVICE MAN’S HANDY-
BODK WITH ADDENDA DATA
SH’EEI,%. Flulgioo c?.inurs. size 9¢
127, 2 pages, 40 lus-
tralions. Price Drepald.. $l°49
The Service Man’s standby. Con-
tains the latest practical informa-
tion on radio servieing.

RADIO TELEGRAPHY AND
TELEPHONY, by R. 1, Duncan
and C. K. Drew, (New Edition.)
% x6”, M50

Cloth l‘grel’l. tlze
rages, 468 fllustrations,
[AAGD coocoaooaoaoanoaa $7-50

Everything from Ohms Law to var-
wum tubed and detectors., to oseil-
lographs and radin compaszses thor-
aughly treated tn this creat book,

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. A,
Moyer, S.B.. A M. and J. F. We
strel.  Cloth cavers, size 8x57. 154

1 {;:li.:: 153 Jllu-tul[nm.“ sz‘so

A bandhook that every radio set
tester and general student must
have. The diarrams atons are worth
the price of the book.

multi-tube receiver. and lhow they

work.

RADIO RECEIVING TUBES. by
Mnyer aml Wostrel. (leth cuvers,
size T%xi%”. 208 pages. sz 50
181 {ilustrations. Price... o
Ona of the finest hooks nn vacuum
tubes. Fverything worthwhile nn the
subject treatsd in a masterful
manner.

HOW TO PASS U. S, GOVERN-
MENT RADI0O LICENSE EXAM-
INATIONS. by R, L. Duncan and

. Drew. Flexihle covers. size

915x7", 170 pages, 92 ilhm-

trations, appendix. Price. 52-00
The mnst Imporiant hoock on tha
subjert ever puhblished. Glvas every
conceivahla angle which will help

youu to Pass a radio license exam-
ination successfully.

PRINCIPLES OF RADI1D. by Keith
Henney. M.A. Cloth covers, tize
RxA%2” 478 DaCes, 306 $3 50
{llustrations. Price ..... o

A marvelously written texthook with
the Iatest radin principlec. includ-
ing arreen grid and pentodes. am-
plifiers, etc.

PHOTOELECTRIC PHENOMENA.
by Arthur  Llewelyn 1llughes and
Tes Alvin Duhrilge.  €loth eovers.
slze 67xDY 7, 531 phges,

202 {lus. Price....... $5-00

A eritiea) survey of the whole field
of phutielecirie phenomena. intended
az A referenee hook  for  research
workers, stiydents and teachers, The
most complete work In print

RADIO TRAFFIC MAN-UAL AND
OPERATING REGULATIONS, by
g. J,. Dunecan and C.Q!E. Drew.
lexible rovers, size

6”, 188 bages. Price..... $z'00

A Hye wire hank for all radin ama-
teurs, inehiding how to learn rle,

ahhreviations. Internatlonal Radin.
erath  Convention, Radio Act of
1927, ete.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. Morecroft,
Prof. of Electrical Engineering, Co-
Inmhla ['niversity,  Cloth covers,
size D%xA” 0%8 pages pro-

fusely illustrated. Price.. $7°50
THE radlo classle, hy the dean of
radle. Covers ventire radio att as
does no other hook.

EXPERIMENTAL RADIO, hy R.
R. Ramsey. Prof. of Plysles. Tndi-
aha 1niversity. Cloth ruvers. siza
Tiax5% ", 258 pages, 168 sz 75
1lustratlons. Price. postpaid .

A marvelons hook for the exnetl-
menter. Experiments ralore in easy
comprehensible lanzuage.

FUNDAMENTAL PRINCIPLES OF

RADI0. by Louls Martin, B.5.  Siiff
Paper covers, size Ax9”, 05 paves,
85 illustrations, Price,

prepald . ieieiiinneiniiens 40C
Just what the tltle says. but it
gives you the THOAY aml WIIY of
radip io plain English. THE book

tor beginners.

MODERN VACUUM TUBES and
How They Work. by **3ob’* Ilertz-
berg.  Stiff Paper covers. size &x4”,
68 pages, 150 (llustrations 40
Price. prepald............ c
Just published, thls important book
covers the art as does no other book.
Describes all the latest tubes, in-
cluding the *‘Triple Twin',

ORDER DIRECT FROM THIS PAGE
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55. PHILCO PARTS CATALOG

The manufacturers of thie nationally-
known line of Philco radio receivers have
recently taken one of the most progres-
sive steps in the tangled history of radio
servicing, and in the interests of all Serv-
ice Men we wish to give the matter prom-
inent attention in this department. We
quote direetly from a letter written to
Rapto-Crart by Robert F. Herr, service
engineer for the Philco Radio & Tele-
vision Corporation:

“Attached to this letter you will find
a copy of the new Philco Parts Replace-
ment Catalog.

“During the past few years more and
more of the radio service work has been
passing from the radio dealers to indi-
vidual radio Service Men and radio serv-
ice companies employing a number of
men. We also realize that most of the
radio set manufacturers have limited the
sale of their parts to their authorized
dealers and also most of the radio manu-
facturers have priced all their parts en-
tirely too high. Philco is starting an
aggressive sales campaign on replacement
parts for Philco radios and also on the
sale of those parts which can be used for
other radio work. This Parts Catalog
supplies the necessary information on
part numbers and dealer net prices. All
of the prices in this catalog have been
greatly reduced so that today a genuine
Philco replacement part costs less in most
cases than a substitute part.

“This parts catalog is being distributed
to radio Ncerviee Men in ecvery country of
the world. The sale of these parts is not
limited to quthorized Philco dealers; any
Service Man capable of repairing a radio
can secure o copy of this catalog. We be-
lieve that this catalog will be of great
help to radio Service Men because it con-
tains the only official, complete list of the
more common replacement parts in every
Philco radio from the very beginning up
to and including the models shown at the
R.M.A. show in Chicago in June.”

Considering the large number of Philco
reccivers that have been sold during the
past several years, this liberal attitude is
sure to have beneficial results for every-
one concerned. We congratulate the
Phileo company on its wisdom and hold
it up as an example to certain other radio
receiver manufacturers who keep the
values of resistors and condensers a deep,
dark secret—and wonder why they are
s0 unpopular among people in the trade.

Readers of RaApio-CuaFT may secure
copies of the Philco Parts Catalog by
using the usual Readers’ Bureau coupon
on this page.

RADIO-CRAFT for AUGUST,

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 titerature has been
selected because of the valuable in-
I formation which the bocks contain.

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.

56, THE GENERAL RADIO
EXPERIMENTER

“The General Radio Experimenter” is
a monthly house organ of the General
Radio Company. It is devoted to elec-
trical communications technigque and its
applications in allied fields, and contains
a great deal of accurate, well-written,
technical information. The May issue, of
sixteen pages, has articles on a vacuum-
tube bridge, an output-power meter; a
beat-frequency oscitlator, a standard sig-
nal generator, and a sweep circuit for
the cathode-ray oscillograph. The last-
named article is particularly good, and
explains the need for and operation of

“saw tooth” oscillators, which are re-
Fr————————— e —CCJCJtJc_X_JC_J -
| RADIO-CRAFT 5650 |
| Readers Bureau |
I 96-98 Park Place, New York, N. Y. I
Please send me free of charge the fol-
| lowing looklets indicated by numbers in !
| the pnblished list above: |
i |
I\ (3 Aa8000 0000008800800 80600008800 85000 .
|
N |
I N N B Rs 00 AR A000000000000000 !
| i
| Address . ......00innrntnerarratanaans e |
| Cityeeererernonnennnnns State. ceenennnen |
LS S U —— |
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garded as complicated and mysterious by
many radio men. The “Experimenter”
is mailed free of charge to interested
persons. Generel Ruadio Company.

57. EXPERIMENTS WITH THE

PHOTRONIC RELAY

The experinienter who has gotten the
idea that photoelectric cells require a
lot of amplifiers and associated apparatus
for successtful operation will be surprised
at the number and variety of practical
stunts that can be perfornmed with the
Photronic cell without amplifiers of any
kind. This cell has sufficient output to
actuate a small relay directly, this relay
in turn operating a slightly heavier one
for control purposes. The following in-
teresting devices are described in the
booklet of the above name: a sunrise
alarm to waken a sleeper; a sunset switch
to turn on light; a light-beam burglar
alarm; a smoke detector; an automatic
alarm to announce visitors; and an auto-
matic parking light. The ingenious con-
structor can readily think up numerous
other applications for this versatile de-
vice. Weston Electvical Instrument Corp.

58. CONCOURSE ELECTROLYTIC
CONDENSERS

This new catalog of electrolytic con-
densers will be of interest to all users of
condensers, and particularly to Service
Men because it describes a number of
very convenient replacement units that
will solve difficult service problems in
some types of sets. The mounting of
the replacement blocks has been simpli-
fied considerably by the adoption of a
single-hole, metal strap bracket, which
climinates the large holes formerly re-
quired for many condensers of the in-
verted type, Concourse Electric Company.

59. PRACTICAL RADIO
ENGINEERING

This handsomely prepared 24-page bro-
chure deseribes in great detail the home-
study courses in radio engineering offered
by the school mentioned below. These
are intended for the more advanced type
of student who is interested in actual
radio engineering, as they include mathe-
nmaties running up to veetor analysis, use
of the slide rule, and even the operation
of bo-kilowaltt broadcasting stations. The
instruction is intended to bridge the gap
hetween college study which emphasizes
the theoretical side and the “practical”
courses which end with service work. The
serious radio man who is looking ahead
will find this booklet worth reading.
Capitol Radio Engincering Institute.
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Clip and mail to us the coupon below. We will send vou

either one or both books through the Express Company

for your inspection, You have the privilege of keeping
or returning them.

If you want to have a complete set of all Radio
Diagrams, both manuals should be 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 In-

dustry. Every Radio Service Man and Dealer should have them available

for immediate use in his business. Professional set-builders and amateurs will
find them instructive and helpful.

Get Supplements FREE with the
NEW 1932 MANUAL

There is so much new material in this Mannal, that
a Service Man or dealer would he lost without it when
called to service a set. Information about new models
which have heen on the market only a few weeks are
contained in this book. The 1932 Manual makes the
service kit complete.

Briefly outlined below are the “high spots”
that are to be found in the 1931 Manunal—
the first complete radio service manual
ever to he published, Over twenty-seven
thousand copies of this edition were sold
to members of the radio industry. This
assures yvou of its importance to those en-
gaged in radio and how valuable it is to

Volume 1, 1931 LEdition

them.

Partial Contents

Wiring diagrams of radio sets mannfac-
tured since 1927, and many earlier ones of

The 1932 Manunal contains a Full Radio Serviee Guide
and o Complete Directory  of all 1931-19382  Radi»
Diagrams, also models of older design.  Fveryone in
the Radio lusiness should have a copy, Send fur yours
today!

Partial Contents of Volume I

which there is any record elsewhere.

650 pages of radio-servicing material.
Complete course of instruction for Radio
Service Men., dealers, manufacturers, job-
hers, set builders and amateurs.

A step-hy-step amalysis in servicing a receiver which
embodies i s IICQILII every possible combination of
mclern radio practice; it is fully illustrated and thor
oughly eaplained. It is the greatest eontribntion to
the radio service field.
Chart showing the o) all types of vacnum

An exclusive resun

ation. of
hsolete.

(Here are but a few of the subjects covered of the uses of . Pentode amd Variable-Mn Tubes
in the special course of iustruction). and their characteristics.

i Complete  discussion of the superhetervdyne and its
Amplifiers Power-Supply Systems inherent peculiarities,  Also a special chapter on tools
Antennae Radio Phonograph used on superhetermly ne lﬁlrcnln\ Schematic diagrams

= . " d cirenits complete with color cmlings.
Squipment i
A‘]ll()m()ll\’-(“,: lkadio R “_?_l“;rs Important chapters on commercial aireraft radio equip-
Condensers €515 ment: new data on commercial short-wave teceivers
Detectors Short-Wave Sets I aml cmverters.
Eliminators Speakers Servicing amd installation of public alddress systems
Meters Tuhes il talking machive eyuipment,
Staulardized color-erdings for resistors.
- Operation of old and new  tefsting equipment;  tule
$4'50 Completc Wlth Supplemetlts voltmeters,  output  meters,  oscillator uul I’llglllllg
toals,

\ full section on Midget radios—their lesign, circuits,
md types. How to service them most ecomomically,
Hundreds of schematic diagrams of older radio receiv-
ers which have uever heen published.

Hank pages for recording notes, diagrams and sketches;
these pages are transferable to any part of the Look
Coupon page for free questions amd answers,

650 PAGES

(Complete with Supplements)

Over 1,500 Diagrams, Charts
and Hlustrations

Volume i1, 1932 Edition

$5.00 Complete with Supplements

MHUMBER |

OF - THE OQOFFICIAL RADIOD SERVICE MAMUAL
I3 REPEATED IN WOLUME NUMBER I,

Address

CLIP COUPON AND MAIL TODAY! Flexible, OVER 1,000 PAGES
ittt — i Looseleaf [ (Including Supplements)
A P AT sy I LR I Bind Over 2,000 Diagrams, Charts
Please  semd e for FREE  bogeclon he Dooks 1T have checked I AU and [[Iusfrati()"s

I)leir\\'. 1 omlerstand yI Ay exal ine »_l!'l'l'll iretulls, s.n‘rll hnlllulhl‘ | A . ) .

e e i e 1 s, wnls. T vhe 1 e feF comts fof | 9x 12 inches. Flexible, Looseleaf Binder,

[] \ulu ne 1, 1931 Manbal, with Supplement, $1.50, 9 x 12 i"c’leb‘.

[1 Velume 11, 1932 Manual, with Supplements to be mailed Free :

60 dars, $5.00

[ I'OT!I BOORS FOR  $9.00, 1B ——

NUD vrenseraes e enr e eaees SO RT ]| NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME
|
|

City

72

RADIO-CRAFT for AUGUST, 1932



Radio

SERVICE MaAN . DEALER - RADIOTRICIAN

(raft

“Takes the Resistance Out of Radio”’

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

HUGO GERNSBACK, Editor

Vol. [V, No. 2, August, 1932

“TRICK” AMPLIFIER APPLICATIONS

An Editorial by HUGO GERNSBACK

AST year, in one of my editorials, I suggested that
Service Men and others connected with the radio
industry can not only earn money but even a.good
living by installing A.F. amplifiers. 1 suggested that

there is a great and ever increasing demand for this type

of radio installation at the present time.

Besides public address and similar amplifying systems,
there are many uses for amplifiers that have hardly heen
considered. Every day we receive letters suggesting new
and useful purposes where amplifiers may be employed;
and, strangely enough, we hear from laymen who have
found uses for amplifiers that the radio man himself has
overlooked. This clearly demonstrates that radio Service
Men and others in the industry are not alive to the money-
making opportunities that are now knocking at their
doors.

A case in point: The recent deplorable Lindbergh ease
brought the fact home to many parents that additional
safeguards are required for their children. Mrs. Godfrey
Ludtow, wife of the well-kknown violinist, became so en-
grossed in thought on this suhject that she turned inventor
herself. She bought a microphone and placed it in the
eorner of the baby's crih and attached it to a commercial
audio amplifier, This amplifier was then connected to a
loudspeaker placed in her own bedroom which was sonme
distance from the children’s bedroom. This simple device
worked so well that the child’s breathing could be heard
loud and clear through the loudspeaker in the parent's
room, and the slightest noise in the children’s room, such
as footsteps, the opening of a window or creaking shocs
would create a sufficient commotion in the loudspeaker to
bring the parents instantly into the nursery.

Here, then, is a ridiculously simmple device that could be
sold to many families with voung children. The cost is
low, and the amount of current used is negligible. Why
cannot Service Men and other radio people sell such a
simple device at a good profit?

There are, of course, many other trick amplifier applica-
tions, and thousands of new and hitherto unthonght of
uses will be commmonplace in a few years. Of the long list,
I will only mention a few:

Every large organization, whether factory or office, has
uses for amplifiers. The busy exccutive and general man-
ager cannot be everywhere. He can, however, have niicro-
pliones scattered all over the plant, and by pressing a
button, get in touch with any part of tlie plant through
the medium of his loudspeaker, and he will be enabled
to listen-in to the various activities of his employees. The
mere fact that the employvees would know that their ac-
tivities may be noted would often have a salutary effect, and
woutld certainly help to raise the efficiency of the plant. It
wonld do away with much useless talking and time wasting
by employees, whieh in these days of efficiency is not
tolerated by real executives.

Motion picture houses ean bid for the patronage of the
near-deaf or hard of hearing by installing a very simple
device which, in some cases, does not even require a
separate amplificr. If one or two rows in the auditorium
are wired, and pin jacks are attached to the back of the
chairs, it would be possible to plug in a pair of headphones

whiclt can be given, or loaned for a deposit to the hard
of hearing; the other end of the connection going to the
amplifier. Thus, the hard of hearing who never get much
satisfaetion from the talkies would be able, by means of
headphones, to enjoy the programs as well as their more
fortunate brethren.

In most dining rooms of the better apartments and
private houses. there is usually a foot push-botton used
to sumnion the maid or cook, whichever the case may be.
Very often an order is to be given, and this results in much
useless running about and delay, A microphone can be
effectively concealed in the chandelier in such a way as
to enhance the decorative effect. An artistic cord is sus-
pended from the miecrophone; by pulling the cord, the
microphone is put in the circuit, You talk in your natural
voice, giving your order to the kitchen, where an amplifier
and loudspeaker are installed. Instead of ringing a bell,
therefore, the order is given orally, directly to the kitchen.
This is a little innovation that will appeal particularly to
many householders.

In the nursery, it is often necessary to admonish the
children and keep them from talking when they do not
wish to go to sleep, or to give other orders to them. At the
present time, it means that the father, mother or nurse
must go to the nursery in person. and close the door, etc.;
thus ereating further disturbance which is not always
wanted. A microphone amplifier and loudspeaker is a
simple solution of the problem and the scheme has actually
been found to work exceedingly well in practice, because
if the children hear their parent’s voice, they pay attention,
and the mystery of the unseen voice generally has an
arresting effeet upon most children.

In most apartment and private houses, there is a push-
button in the master's bedroom to the servant’s room or
quarters. It is usually used to sumnion the maid or other
servant. A microphone at the head of the bed. with a pull
cord to make contact and a londspeaker in the servant’s
quarters is a mueh better idea. and saves useless running
around. The order can thus he given directly to the
servant's room or servant’s quarters, Of course, the micro-
phone is only placed in use when the cord is putled, making
contact.

In bhusy restaurants, waiters and waitresses, nowadays,
are apt to shout their orders to the kitchen if it is not
too far away:; and where the kitchen is downstairs, there
is usually a good deal of useless running about. A micro-
pllone at a strategical position solves this probtem to a
nicety. The waiter or waitress approaches the microphone
and by means of his or her foot closes a cireuit, and the
order is received instantly on the loudspeaker in the
kitchren, much louder and clearer than it could be heard
through intervening doors or other obstructions.

These are only a few of the more obvious applications of
audio amplifiers. It should be a relatively simple matter
for a Service Man or a radiotrician to make up a portable
amplifier and give a spot demonstration. Talking about it,
as a rule, means little to the prospect, but if the device
can be demonstrated to him and the advantages shown, a
sale can be made in most instances, and usually at a
good profit.
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Fig. A

AN A.C.-D.C.
PORTABLE
RECEIVER

Construction details of a pori-
able receiver using the latest
tubes and operating from either
110 or 220-volts A.C. or D.C.

without anv circuit changes.

By J. BURGESS DAVIS

HE portable receiver illustrated in
Figs. A, B and C will be a boon to

many radio enthusiasts who have
felt the need of a compact, light-
weight receiver, capable of operating

from A.C. or D.C. service, with dynamic
speaker quality. A ten-foot antenna pro-
vides ample pickup for good speaker vol-
ume on locals, and niany distant stations
have been logged with an antenna of this
Tength. No exterior ground connection is
required, as the receiver ecircuit is di-
rectly coupled with the lighting circuit,
which in most cases is grounded at the
nieter and/or the pole transformer. The
sensitivity of the receiver is largely due
to the use of two pentodes in the R.F.
amplifier. A screen-grid power detector,
feeding into two A.F. pentodes with grids
and plates connected in parallel, provides
the audio amplification. The remaining
two of the seven tubes employed are so
connected as to constitute a half-wave rec-

tifier. The tubes are all of the six-volt
heater, automobile-type. Because of their
rugged construction and the fact that the
heaters are not critical to voltage varia-
tions over a comparatively wide range,
these tubes are admirably suited for use
in a receiver of this type.

The Circuit

The circuit, like most good things when
properly developed, is extremely simple,
as reference to the schematic drawing of
Fig. 1 will prove. Due to the universal
feature, the circuit is treated as though
the receiver were to be operated from di-
rect current only and the line polarity
indicated accordingly. When the receiver
is operated from an A.C, line, the indi-
cated polarity hiolds true, since only that
half of the wave which corresponds in
direction to the polarity indications is
used. All the heaters as well as the
flashlight lamp (which is used as a pilot

light) and the filament resistor R9, are
connected in series across the 110-volt
line. Resistor HE is shunted across the
pilot lamp to protect it from overload
but i not of sufficient current rating to
niake it safe to operate the receiver with-
out the pilot lamp.

In order to reduce the numher of con-
trols and to economize in space, the line-
switeh and volume-control are mounted
on the same shaft. The side of the line
connecting with the lheater of the first
R.F. tube is grounded to the chassis.
This is effective in maintaining the same
relative potential difference between cath-
ode and heater at all times, as well as
keeping this potential difference lowest
at the input of the amplifier so that the
possibility of amplifying hum is lessened.

The primary of the antenna-coil L1, is
grounded through condenser (8 in order
to prevent burning out the coil should
the antenna accidently become grounded.

Schemati¢c circuit of the receiver designed by Mr. Davis.
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All grid biases are obtained in the usual
manner through resistors R2, R3, and
R7. Volume is controlled by means of
a 10,000-ohm variable resistor R1 in series
with the biasing resistor R2. The latter
provides a minimum required bias of
three volts on the grids of the R.F. tubes.
By increasing the value of resistance in
this circuit we increase the voltage drop
across it and consequently the bias on
the grids with a resultant decrease in
volume.

Bypass condensers C10, C12 and C4 are
of the .1-mf. tubular type, while Cl4 is
a 10-mf. dry electrolytic, low voltage
condenser.

Due to the universal feature of this re-
ceiver it is impossible to use an electro-
dynamic speaker without adding to the
cost, weight and bulk of a separate rec-
tifying unit. If the plate-current drain
were sufficient to excite the field, the
speaker field coil could be used to replace
the filter choke but since this is not the
case a permanent magnet type was
chosen. The center tap of the primary of
the output transformer is taped up and
only the two outside leads used. 1ln or-
der to provide sufficient power to operate
the speaker, two of the '38-type pentodes
were connected with their grids and
plates in parallel.

Condenser C7 is used as a permanent
tone adjustment. By the use of other
values of capacity, any tone adjustment
may be obtained. Increasing the capacity
of C?7 will reduce the high-frequency
range and give the receiver a lower tone,
and vice versa.

The Filter System

We now come to the rectifying and fil-
tering system. This system has been
made practicable by the advent of the
six-volt, heater-type tube. A ’37-type
tube, when used as a rectifier, is capable
of delivering about 14-ma. of rectified cur-
rent. Two of these tubes with their ele-
ments connected in paralle! constitute a
rectifier of sufficient capacity to operate
the receiver. The plate element is con-
nected to the most positive point in the
circuit (which is the side of the line op-
posite that grounded to the chassis). The
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Fig. 2, above
Complete details of the panel. If the appa-
ratus specified by the author are used, no trouble
should be experienced in Jaying out the panel.

Fig. 3, right
The mechanical layout of the chassis is shown
here.
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cathode element is connected to the point
of lowest potential or ground through
the amplifier and detector tubes, and the
current flowing through the circuit thus
formed, produces the voltage drop across
it.

The potential difference between any
two points is proportional to the resist-
ance of that portion of the circuit. BY
multiplying the total plate current by the
resistance of the five amplifier and de-
tector tubes in parallel we can arrive at
the difference in potential between the
cathode and plates according to Ohm'’s
Law.

The choke in the rectifier circuit helps
to smooth out the A.C. ripple while the
two filter condensers also add their bit
to this operation and aid in maintaining
a higher plate voltage. Owing to the
small amount of current flowing through
the filter, the secondary of an audio trans-
former having a D.C. resistance of not
more than 1,200 ohms can be used as a
filter choke. The primary leads should
be cut off or taped up. Condenser C15
is an 8-mf. electrolytic, and C16 is a 50-
mf. dry-type electrolytic, rated to oper-
ate at 8 maximum of 100-volts D.C. and
serves to reduce A.C. hum to a minimum.

Constructing the Receiver

The cabinet is constructed of one-
quarter inch, three-ply veneer, nailed and
glued at the joints and reinforced with
hardwood corner blocks which also serve
as mounting brackets for the panel. An
l4-in. groove on either side of the cabi-
net, near the bottom, serves as a track
for the chassis. The outside of the cabi-
net should be sandpapered smooth and
the corners slightly rounded. It can then
be finished with Duco or covered with
imitation leather. Four rubber feet
should be located on the bottom near the
corners, and a suitable carrying handle
bolted on the top. The handle should be
located in the center of the top with the
cover in place; that is, the handle should
be mounted in the center of the cabinet
and cover assembly. The inside of the

Fig. B

Fig. C
Under-chassis view showing the location of
the parts.

cover may be lined with colored Dpaper
or cloth glued in place.

Hinges that can be separated at the
joint should be used for mounting the
cover and so mounted that the cover
hangs on the cabinet, otherwise the cover
will drop off the hinges when it is un-
locked. A small spring lock mounted at
the end, opposite that on which the hinges
are mounted, completes the cabinet equip-
ment.

The panel illustrated in Fig. 2 is cut
from quarter inch three-ply stock. After
cutting and drilling, it should be sand-
papered smooth, and given a coat of wal-
nut oil stain. The surplus stain should
be wiped off with a dry cloth and the

(Continued on page 108)
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THE LATEST
RADIO EQUIPMENT

NEW TELEVISION RECEIVER

The Western Television Receiver,

HE Western Television Corp. prescnts

a new television receiver, incorporating
two sets—one for the reception of pic-
tures and the other for the accompany-
ing sound transmitted in the hroadcast
band. A  modernistic cabinet, shown
above, together with a neat ground-glass
screen are attractive features.

A SIX PRONG SOCKET

HE advent of the new tubes, such as

the 46, 57 and 58 demands new six-
prong sockets in order to properly house
them. To effect this, the H. H, Eby Manu-
facturing Co, announces thc new socket
illustrated above. The socket holes are
arranged in a circle, the heater prongs
bcing of slightly greater diameter than
the remainder so that the tube may be
placed in the socket in only one way.

The six-prong wafer-type socket manufactured
by the Eby Mfg. Co.
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ANOTHER SOCKET

The six-prong socket by Cinch

BOVE is illustrated another six-prong

socket designed to accommodate the
new tubes. As may be seen, it is of the
wafer type, suitable for chassis mounting.
The top of the socket is marked accord-
ing to the type of tube. 1t is a product
of the Cinch Mig. Co.

NEW REPLACEMENT UNITS

—

|
|
|
|
|
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Dubilier Condensers for replacement.

O e IS— . =

REPLACEMENT condensers suitable for

nearly all types of radio replacement
work have been announced by the Dubilier
Condenser Corp., manufacturers of radioc
condensers, The illustration above de-
picts three of the many types available
to the radio Service Man. They are made
in varicus shapes and sizes.

SPARTON AUTOMOTIVE SET
HE new Sparton model 40 automotive
receiver, illustrated here, is a typical
example of what the modern auto receiver

Sparton Receiver.

RADIO-CRAFT for AUGUST,

will be like. Incorporating four type 36
tubes, a '37 as the A.V.C. and a '38 out-
put pentode in a T.R.F. connection, it
represents the latest advances made in
this field by the Sparks-Withington Co.,
manufacturers. A significant feature is
the use of the Lafoy system of automatic
volume control described in the July issue
of this magazine.

VEHICLE SPEAKER

The Wright DeCoster Speaker

UTOMOTIVE radio is in full swing,

and a speaker specially designed for
this purpose lias been announced by
Wright-DeCoster, Inc. Containing all of
the features such as dust-proof cover,
mounting screws, etc., it should prove a
boon to set builders.

REPLACEMENT CHASSIS

TllE July issue of this publication con-

tained a data sheet of a replacement
chassis manufactured by the Transformer
Corporation of America, a photograph of
which appears below. Statistics conr-
piled by the above firm indicates that of
the 17,000,000 radio sets now in use in
this country, the apparatus in approxi-
mately 11,000,000 is obsolete!

This chassis is designed to replace ex-
isting sets and at the same time retain
expensive cabinets.

A replacement chassis designed to be used in

existing cabinets. A preduct of the Trans-
former Corp. of America.
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The new National tube shield.

NEW TUBE SHIELDS

HE new tubes announced in past issues

of Rano-Crarr demand an entirely new
type of shield ean if effective shielding
is to be secured. These tubes, types 57
and 58, are equipped with a dome-shaped
glass bulb which has been especially
built to reduce inter-clectrode capacity to
a minimum.

In order to derive the best possible re-
sults from the use of these tubes, the
shield can must be placed as close as pos-
sible to the internal shield in the tube.
This has been admirably accomplished
by the National Company, inc., makers of
the tube shield illustrated here. The
tube shield inside the glass may be seen
at the top while the holes at the bottom
are for ventilation purposes.

TUNE-A-LITE ESCUTCHEON
N the November, 1931 issue of this pub-

lication, there was described a new
type of tuning indicator which depended
for its operation upon the ionization of
neon gas in a vacuum. This device was
unique in the sense that the height of
the neon flare was proportional to the
strength of the received signal.

While this
device luas been
incorporated in
several com-
nmercial sets, it
may aiso be
purchased by
individuals for
use in  home-
built receivers.
One of the ma-

jor disadvan-
tages of its use
has been the

lack of a proper
escutcheon
which now may
be secured from
Blan the Radio
Man,

A Tune-A-Lite escutcheon

RADIO-CRAFT for AUGUST,

IMPROVED
ELECTROLYTIC
CONDENSER

N improved type

of electrolytic con-
denser with a ribhed
aluminum case has
been brought out by
the Concourse .F}lec-
tric Company. The
new container is more
rigid than the old
smooth type, is less
susceptible to denting,
and has greatly in.
creased heat radiating
surface. The latter
feature is important in
crowded midget receivers. In the 8-mf.
size this condenser measures only 3%
inches long and 1% inches in diameter.

Concourse condenser.

The voltage rating has been increased
from 450 to 600 volts. The instrument
is intended for inverted one hole

nounting,

NEW PHILCO SET

Philco 15 chassis.

TIIE Philadelphia Storage Battery Co.
announces a new receiver chassis illus-
trated above, known as the "15" chassis
designed for use with their models 15X
and 15DX receivers.

It is an eleven-tube set incorporating
four type ‘44 tubes in the R.F. first-
detector and two LF. stages; four type "37
tubes in the second-detector, first and sec-
ond audio stages and as the oscillator;
two type '42 tubes in a push-pull pentode
output stage; and an '80 rectifier.

This receiver also incorporates such
features as twin reproducers, tone con-
trol, automatic volume control; visual
tuning and a tocal distance switch.

CRYSTAL DETECTOR

“LJISTORY
repeats

itself.” This
well - known
adage seems

to prevail in
the radio as
well as  in
other fields.
The amowmit
of correspond-
ence that we
have received
warrants the
announce-
ment of the
device shown
here.

Crystal detector.
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FUSED ATTACHMENT PLUG

A fused attachment plug.

111S new fused attachment plug is de-

signed to protect radio receivers against
overloads, It is made of molded bakelite,
and holds two standard automobile type
cartridge fuses, which are guickly replace-
able. It fits in any electric fixture and
provides three outlets which take the
regular two-prong plugs fitted to the cords
of radio and electrical appliances. This
plug should be a profitable item for the
Service Man, as it has good selling points
and can be installed in two seconds. It
is made by the Electro-sfotive Engineer-
ing Corporation.

NEW “BAND SPREAD”
CONDENSER

O assist amateurs in constructing short

wave receivers having the much de
sired band spread tuning characteristic,
the Hammarlund Manufacturing CoIn-
pany, Inc., has designhed a new type “band
spread’ midget condenser.

New band.spread condenser.

Two sections are provided in the con-
denser, one having a capacity of 100
mmt, and the other a capacity of 35 mmf.
Kach section may be individually tuned
by its own shaft. Tuning to the center
of the desired band is accomplished by
the high capacity section, the low capacity
section then being used for ‘“spreading
the band” and so greatly simplifying tun-
ing within the limits of the band.

The condenser is specially designed for
efficiency on high and ultra high frequen-
cies.  Isolantite is used for insulation,
bearings are heavy and accurately fitted,
plates are of brass, and no nuts or screws
are used, all joints being securely sold-
ered. Adapted for either base mounting
or single hole panel mounting.

As may be seen by reference to the pho-
tograph above, the shaft of the condenser
protrrudes at Doth ends. The main con-
denser is set for the best position on any
particular band and the three-plate vari-
able unit is then used as the tuning unit.

In this manmner, the tuning is spread
over the entire band you are working
on—hence the name.



Photograph of the Eddy Current reproducer.
The numbers are discussed in the text.

HE application of amplification to

all radio circuits involves the use of

some form of valve action whereby

a small amount of energy is used to
control a much larger amount. Crudely
explained, the small amount of energy re-
quired to operate an electric switch man-
ually may produce thousands of Kilo-
watts of power. In the same way, the
small amount of energy fed into the grid
circuit of a vacuum tube controls a much
greater amount supplied from a “B” bat-
tery or other source.

For many years engineers have been
trying to apply this same principle to the
operation of loudspeakers—so that a virtu-
ally unlimited external source of mechani-
cal energy could be controlled by a rela-
tively small amount of energy obtained
from the output of a radio set or other
device. The object was to either make
the loudspeaker so sensitive and efficient
that audio amplifiers could be eliminated;
or, with their use, enormous volume could
be obtained, depending upon the design
of the speaker.

The eddy current promiscs to attain
this object! Its use allows tremendous
mechanical energy stored in a rotating
disc driven by an electric motor to be
harnessed and controlled by an electro-
magnet connected to thie output of a radio
set in such a way that the controlled en-
ergy is translated into sound waves. Be-
fore deseribing the speaker it may be
well to explain briefly how eddy currents
may be generated in a rotating disc and
their effect demonstrated.

How Eddy Currents Are Produced

Faraday showed that when a metal bar
is moved between the poles of a magnet
80 as to cut the lines of force, an E. M. F.
will be established between the ends of the
bar and a continuous current will flow
through an external circuit connected to
the ends of the bar.

Likewise, when a metal disc is rotated
between the poles of a magnet, a continu-

* Berlin Correspondent.
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EDDY CURRENT
LOUDSPEAKERS

Keen interest has been shown recently in new loud-
speakers. The Eddy Current Types, described

herewith, offer great possibilities.

ous current will be generated—but it will
flow through the metal of the disc which
is ecutting the lines of force in cne direc-
tion and in its return path will circle
through the disc outside the range of
the lines of force. This is clearly illus-
trated in Fig. 1. A is a side view and the
magnetic pole, N, is on the side of the
dise towards the observer as shown in the
end view at I3, Both poles of the magnet.
are shown at N and S in Fig. 1 B.

As the disc rotates in the direction of
the arrows, and since the magnetic lines
of force are passing through the disc from
N to S, a current will be generated which
will flow in the disc in the direction indi-
cated by the arrows marked E. This cur-
rent, in Fig. 1 A, flows from left to right
through that part of the disc between
the magnet poles, and circles around in
the direction shown. If either the poles
of the magnet or the direction of rotation
of the disc is reversed, the direction of
the generated current will also reverse.
This current. because of its circular path,
is called an “eddy” current.

It is obvious that the eddy current,
flowing in a closed loop, will act as a sin-
gle-turn electromagnet and will set up a
magnetic field of its own. Since there are
two eddy current loops, two fields will be
created, as shown at N'—S8’ and N"—S§8"” in
the sketch at B. The polarities will be as
indicated. It is also apparent that the
eddy field N'—S8* will repel the permanent
field N—S8, and the eddy field N”—S8" will
attract the main field N—S, causing a
strong magnetic pull opposite in direc-
tion to the direction of rotation of
the disc. In other words, ro-
tating a metal disc in a mag-

By DR.. FRITZ NOACK*

ternal magnetic field is employed, the eddy
currents will aso be pulsating and the me-
chanical drag on the disc will likewise
pulsate or vibrate in unison. This will
cause actual mechanical motion or vibra-
tion of the disec (which will increase and
decrease in speed in unison with the
magnetic pulsations) or the external mag-
net poles may be so mounted that they
will vibrate under the influence of the
pulsating drag, the speed remaining con-
stant. It is this effect that is made use
of in eddy current speakers. The me-
chanical vibrations are harnessed to a
diaphragm or cone to produce sound waves
and their strength varies in proportion to
the speed of the disc. Therefore, to in-
crease the volume of sound, simply rotate
the disc at a higher speed.

The German graduate-engineer, Fried-
rich Gladenbeck of Berlin, has perfected
an eddy current speaker which is likely
to replace, to a certain extent, the audio
amplifier. The inventor actually claims
that this new loudspeaker if hooked up to
the detector will give good loudspeaker
reception.

The illustrations show what the speaker
is like. The principle is shown in Fig. 2;
it pravides for an electromagnet, 1, around
which is wound the coil, 2, which con-
ducts the audio frequency current. The
pole pieces of the electromagnet are
marked 3. One lamination, 4, is solidly
attached to each pole shoe. These lamina-
tions are made of iron and are exceedingly
flexible. Their free ends, 5, are bent up-
ward, so that two parallel end surfaces are
formed. Between these two end surfaces

netic field caused an appre-
ciable drag, and such a sys-
tem is used to place a load
on small motors used in watt-
honr meters.

The drag, of course is, pro-
portional to the strength of
the eddy current generated
which in turn is proportional
to the speed of the disc. The
greater the speed, the greater
the drag. If a pulsating ex-
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Another view of the Eddy Current reproducer showing the
connection to the cone,
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Fig. 1

The rotating disc cuts lines of force, develop-
ing an E.M.F. which causes a current to flow
as shown at A; the field generated, at B.

a disc, 6, rotates; which is operated by a
motor, 7.

When the electromagnet, 1, is magnet.
ized by the audio current in the coil, the
two end surfaces, 5, are likewise magnet-
ized. The end surfaces, 5, would have a
tendency to swing against each other
which is avoided by a bridge, 8. A con-
necting wire, 9, ties the cone diaphragm
to the bridge, 8. If the springs, 4, are
moved parallel to each other, either up or
down, because of the magnetic drag, the
cone, 10, through the connecting wire. 9,
is also set in swinging motion.

Due to the fact that the two end sur-
faces, 5, are magnetized differently (one
north and the other south) in accordance
with the audio frequency current, eddy
currents are generated in the disc, 6, set-
ting up a field of force as previously ex-
plained. If the dise, 6, revolves, and its
speed is held constant by motor, 7, then
the bridge, 8, must move up and down at
a frequency determined by the A.F. signal
applied. Obviously, there is a certain re-
lation between the magnetism of the cup
springs, 5, their distance from each other,
the material from which the disec, 6, is
made, its thickness and the speed of 6.

The rotating disc has a diameter of
about 31/ inches. The diameter does not
matter much but the thickness of the disc
and the material from which it is made,
are of importance. All sorts of discs have
been tried out made of various materials,
magnetic and non-magnetic. No one
knows which material is really the best.
The disc revolves at about 2,000 R.P.M.
though it is not certain that this speed
will be necessary. The distance of the end
surfaces of the two springs from the ro-
tating disc must be as short as possible.

A total degree of efficiency has already
been reached which is almost double that
attained by standard types of magnetic
loudspeakers. However, further improve-
ment may be necessary before going into
production so as to decide what material
is best suited for the disc, how thick it
should be and the number of revolutions
necessary for satisfactory operation. Only
a small amount of power is required by
the starter motor.

Toy motors may be run by storage bat-
teries to drive the disc. If a battery-op-
erated radio set is available, its battery
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Fig. 3. above. Details of the speaker, designed
by Mr, Ciyde Fitch using the eddy current idea.
Fig. 4, below. Still another type of speaker.

may he used to run the motor. Inasmuch
as the loudspeaker is supposed to have a
much greater degree of efficiency, the
radio receiver may be equipped with
fewer tubes and the extra power made
available for the motor. If electric light-
.ing circuit is availabte, this current would,
of course, he used to run the motor. In-
asmuch as many electrodynamic loud-
speakers need an exciting current, the
special current supply would not present
any difficulties.

Commercial Application

An eddy current speaker developed by
Clyde Fitch in this country makes use
of a rotating dise in a somewhat different
manner. The principle is illustrated in
Fig. 3. In this case the external mag-
netic field is rigidly fixed so that it will
not vibrate, and the disc is made of very
light material, such as aluminum, and
attached to the motor shaft through a
spring so that the vibrations will take
effect in the dise. and the speed of the
dise will vary at an audibic frequency.

This variation in speed is transformed
into sound waves by means of small fins
F placed on the disc. These fins continu-
ally stir up the surrounding air due to
the steady rotation of the disc; when the
rotation wanes in speed, the vibrations
are transferred to the surrounding air by
means of the fins. Experimental work
is still being done on this unit and defi-
nite data on its construction and opera-
tion cannot be given out at this time.

Another type of speaker that has been
thoronghly tested and has proved equal
to the average dynamic speaker is shown
in Fig. 4. This is also an eddy current
speaker hut has no rotating or moving
parts other than the motion of the
armature and cone.

This speaker consists of an electro-
magnet connected to a D.C. source so as
to magnetize the poles N—S. Laminated
ends are placed on these poles forming
a_narrow gap in which the aluminum
plate P is suspended. The coils C carry
the audio frequency currents from the
output of the radio set. These currents
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Fig. 2

Details of the Eddy Current reproducer. The
theory is given in the text. In constructing
this speaker, be sure that the speed is steady.

cause a fluctuation of the magnetic linea
of force that pass through the plate P
and hence induce similar currents in P.
Sinece one half of PP is exposed to the
magnetic field, the induced currents will
flow through this half and return through
the unexposed half, as shown in the
sketch at A, Fig. 4. The shaded area
of this sketch indicates that part of the
plate which is exposed to the magnetic
fietd.

Since there is a permanent D.C. field
passing through the plate, and an alter-
nating eddy current flowing through the
plate between the pole tips. the plate
will be set in vibration for the same rea-
son that the voice coil of a dynamic
speaker is set in vibration when carry-
ing audio currents. The plate is attached
to a cone, as shown, to which the vibra-
tions are applied.

The moving parts of this speaker can
be made very light, and in this way the
frequency characteristics can be con-
trolled so as to give faithful reproduction.

Conclusion

This article only attempts to outline
sonte of the work which has heen done
along these lines. From the results ob-
tained to date, it appears that in the not
too far future, commercial loudspeakers
will be available using the ideas outlined
in this article.

The experimenter finds here a very
fruitful and virgin field for experimenta-
tion. It is but a simple matter to con-
struct a speaker as suggested in the ar-
ticle, and after noting the results obtained
at first, change the constants of the units
one at a time until best results are
secured,

In the photograph shown on page 78,
the numerals have the following signifi-
cance. (1) connecting pin to the cone;
(2) rotating disc; (3) permanent magnet
for supplying the constant magnetic field;
(4) transformer for applying the audio
signal; (5) transformer core; and (6)
pole face.

The photograph in the lower part of
the same page shows an eddy current
speaker connected to an R.F. tuner. As
stated previously, no audio amplifier is
necessary as the speaker is sensitive
enough as it is.
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pedance of the load
of an R.F. stage is
| increased in order to
| securc a reasonable
gain, oscillation will

Fig. A

Photograph of a laboratory model of the six-tube **Plerophone.”

T a recent demonstration in Ford-
ham University, a distinctly new
method of circuit connection
which makes possible a degree of

amplification, from a given tube, hereto-
fore considered impossible with ahl but
high-miu tubes, was announced. The novel
feature of this connection lies in the fact
that the receiver is free from all forms
of oscillation, thus reducing the noise
lcvel to a minimum.

Laboratory models of receivers incorpo-
ruting this new principle have heen given
the name “Plerophone” and patents for
same have been granted to its inventor,
Prof. Joseph J. Daley of Boston College.
Photographs of two types of receivers
using the new system are shown in Figs.
A and B. A schematic circuit of a six-
stage set is in Fig. 1 and of the four-
stage in Fig. 2

Theoretical Considerations

Receivers in general use today have
inherent characteristics which tend to in-
crease the distortion in the output. In
the first place, the amount of amplifica-
tion obtainable from a given tube is lim-

resutt, and the fim-
pedance must be de-
creased in order to
secure stable operation. If the impedance
is maintained constant, then some ex-
tcrnal means such as suppressor resist-
ors, neutralization and balancing methods

ete. must he employed in order to pre-

vent this oscillation. The latter only
tends to prevent oscillation after it is
generated and does not get at the source
of the evil—the load impedance. The
Daley system overcomes this difficulty.

Secondly, most receivers have the pri-
mary of the R.F. transformer connected
directly in the plate circuit of the tube
and, consequently, the current through
the primary, and hence the magnetic field
generated, varies above and below the
value determined by the D.C. plate cur-
rent flowing when no signal is impressed.
Thus, slight variations in modulation
(due to the audio signal to be heard) are
obliterated. The Daley system eliminates
this.

A fhird fault that arises in connection
with most commercial receivers is the
non-uniform amplification over the broad-
cast band (or short-wave band). This
has been corrected in present-day receiv-
ers to some extent by the addition of a

Non=—

Regenerative

By WALTER M. CUSICK

primary and secondary of the R.F. trans-
former in the form of a loop of wire from
the plate to the grid-end of the trans-
former. However, much of what is to
be desired is included in the system to
be described.

Each of the above items will be dis-
cussed in turn.

Elimination of Regeneration

Theory indicates that when an induc-
tance, capacity and resistance are con-
nected in series and the terminals con-
nected across a source of alternating eur-
rent of variable frequency, there will ex-
ist one frequency at which the current
through the circuit is a maximum, and
furthermore, the valuc of this maximum
current is determined solely by the re-
sistance of the circuit. This frequency
at which maximum current flows is called
the resonant frequency of the circuit, and
the circuit is said to be in resonance.
Now, with a given EM.F. applied and
the current a maximum, the impedance
of the circuit must be low, else maximnm
current could not flow, the current is in
phase with the voltage and the cirenit
acts as though it were resistive only.

This principle is the basis of operation
of all radio receivers, with the exception
that the coil and condenser are connected
in parallel, and at resonance, a minimum
current flows. If a minimum current
flows, the impedance of the circuit is a
maximum,. else minimum current could

ited primarily by oscillation. If the im- small amount of capacity between the not flow,
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Fig. 1
Schematic circuit of the six-tube Daley receiver using the new system of tuning. The switch S is

used so that either six or four tuned stages may be employed at will.

In view of the fact that

the receiver has been made for battery operation, no Power pack has been shown.

RADIO-CRAFT for AUGUST,

Fig. 4
Sensitivity curve of the six-tube receiver is
given above, and of the four-tube receiver,
below.
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Amplification

A description of a new type of receiver
in which the tuning system is so arranged
that oscillation is impossible.

With this latter method of connection,
which is used substantially in all present-
day radio sets, the load impedance of the
tube is a maximum and oscillation re-
sults, with the aforementioned limited
amplification.

Figure 3 is a schematic circuit of the
Daley system in its essential form. As
may be seen, the plate 1" of a tube con-
nects to the grid of the succeeding tube
through a complex circuit arrangement.
1.1 is the primary of the R.F. trans-
former; L2, the secondary of the trans-
former; C3, a tuning condenser; C2, &
fixed condenser G, the grid of a tube;
Cl1, a fixed condenser; and R.F.C., an R.F.
choke.

The primary L1 is coupled to the sec-
ondary as shown, the mutual inductance
being indicated by M. The plate voltage
for the first tube is conveyed via the
choke R.F.C. in order to eliminate the
D.C. from the primary of the transformer
(this will be discussed later), and the
condenser C1 is inserted in order to iso-
late the high voltage from the grid of
the second tube; thus R.F.C. and C1 may
be temporarily disregarded as far as cir-
cuit operation is concerned.

The signal from the plate of the tube
V1 in order to reach the grid of V2 must
pass throngh L1 and the complex tuned
cireuit consisting of L2, C2 and C3. The
transfer of energy occurs in two different
ways: First, because of the coupling be-

tween L1 and L2
(due to M) and sec-
ond, because of the
capacity coupling

(due to the combina-

tion of C2 and C3).
In other words, C2
and €3, in scrics not only tune the coil
L2 to the desired frequency. but transfer
energy from L1 to L2, When C3 has a
low value, the combined capacity {(of CZ
and C3) is low and when turned to maxi-
mum value, the combined capacity is
high. 1n any event, since the tuned cir-
cuit is in resonance with the signal to
be received and connected in series with
the plate of V1 and the grid of V2, the net
reactance of the circuwit is zero and the
load of the tube V1 is purely resistive.
Therefore, since the load is resistive, the
tube cannot break into oscillation.
Uniform Response

The energy induced in the secondary
of the transformer by the primary in-
creases as the frequency increases. This
means that, ordinarily, the response of
the set would be greater at the high-fre-
quency end. But in this receiver, the
energy transfer is not only due to elec-
tromagnetic coupling but also to eapacita.
tive coupling, and since the tuning con-
densers are so arranged that they consti-
tute a coupling medinm as well as a tun-

(Continued on page 109)
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Fig. 2
Schematic circuit of the four-tube “"Pleroohone,” designed by Prof, Daley. The switch § is thrown
to the left when four tuned stages are to be uted and to the right when three are to be used.
Thus the sensitivity of the set may be varied for individual conditions.
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Photograph of the Daley four-tube receiver.
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A

TINY-TUBE A.C.
LOUDSPEAKER SET

By J. V. CAPICOTTO*

A midget receiver that truly
is the speaker diaphragm of

deserves its name. Not only
unusual design but the tubes

have been specially built for the set, they, too, being of

“midget'" construction.

Here is something for set manu-

facturers to shoot at.

6-TUBE radio set which might well

be termed a ‘“‘depression special”

has just made its appearance on

the market. The entire receiver

has outside dimensions of only 10x101,x614,

ins. and includes an electric clock which

operates independently of the receiver:

the list price is less than twenty dollars.

The Model 8 set, used as the basis of this
article, weighs only 14 lbs.

Perhaps the most interesting of several
features which have not been incorporated
in previous instrument designs is the use
of the Rochelle-salt crystal reproducer unit
and its method of driving the unique dia-
phragm. Since a limitation imposed by
the dimensions of the cabinet precluded
the use of a standard cone diaphragm and
notor, the diaphragm material has been
designed to fit inside of the cabinet in the
form of an inverted-U, as illustrated in
Figs. B and C. The two extending arms

* Radio Products Corp.

Fig. E
An excellont chassis view.

are driven at the two extremities through
the medium of leverage bars, one on either
gide, which are set in motion by a crystal
reprogucer unit of double-action type, il-
lustrated in Fig. B.

Tone Quality

As described in the article, “The Ro-
chelie Salt Crystal Reproducer,” which ap-
peared in the July. 1932, issue of RRamo-
Cravr, the crystal element wifhout a loud
is responsive from 0-500,000 cycies! Con-
sequently, the resulting tone quality of a
reproducer incorporating this motor ele-
ment is almost entirely a function of the
diaphragm material and its method of
mounting.

In Fig. F is shown the manner in which
an aperture is made into each side of the
cabinet to enhance the tonal effect; the
illusion of reality is completed by making
openings in the base and raising the cabi-
net about Y,-inch, on rubber feet.

Since the reproducer diaphragm thus

fits almost snugly against the inside wall
of the cabinet. there is ample room for
the compact chassis which is shown in
position in Fig. A.

As illustrated in Fig. 1, the circuit of
this receiver varies but little from stand-
ard design. However, it is interesting to
note that since the crystal reproducer is
strictly a voltage operated device, it is
convenient to use « resisfance load in
place of the regular output transformer;
and as the tubes are connected in push-
pull, this resistor is center-tapped. In
this manner the tone quality is enhanced;
and also there is effected a considerable
reduction in the space required for the
output coupling unit.

Dwarfed Tubes

It would be quite impossible to achieve
the remarkable small dimensions of the
chassis iliustrated in Fig. E were it not
that there has been developed for use in
this chassis an A.C-fype tube haring di-

P00 QUM T ———— ——= 1 15,000 OHMS —
?7 POT. tCl RFC AF 2 = EE l
VOLUME : - R, 3 Hn
1 75 ¥ 2 ROCHELLE SALT
f ‘o.l- 7 T e 'A_j REPRODUCER
LS £5,0000uMS P
) x
SW.
\hL
= stecrroumic
-~ 8 MF
"7 (eack)
MEG
=1 ~ 4
CHASSIS | [ Loy
- & ALL TUBES ARE OF SPECIAL ,SMALL-SPACE DESIGN AC 7
Fig. 1
Schematic diagram of the receiver using the small tubes.
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Fig. A, left
Rear view of the set.

Fig. D. center
Here's the tube!

Fig. F, right
Front view of the set.

e T T e R e S S L | |

mensions smalier than those of any tube
of similar type at preseat available: its
minutencss is realized by the comparicon
erhibited in Fig, D; the outside dimmeter
of the tube is only #,-in. and its total
length is slightly less than 3 in. The
elcetrical characteristies are the same as
those of standard ’27-type tubes. In fact,
by special design of the elenents. cven
the same inter-electrode capacitics have
been obtained; thus it may be nsed as
replacement for present "27-tube tubes by
the use of an adapter.

These “Lilliputian” tubes are of the
quick-heater type and although they have
a cathode they do not use the customary
insulating material such as a ceramic, be-
tween the cathode and heater; the latter
is automatically located in the center
of the cathode sleeve by means of two
insulating bushings and spring tension on
the heater absorbing expansion and con-
traction to prevent the heater shorting to
the cathode,

As indicated in the schematic circuit
and the photographs, a two-gang tuning
condenser is used, one section tuning the
R.F, amplifier circuit and the other the
detector. The latter is resistance-capacity
coupled to a single stage of AF. amplifica-
tion which drives two of the midget tubes
connected in push-pull.

The rectifier in this receiver is a mer-
cury-vapor tube of the half-wave type: its
cuvelope, in size, matches the other tubes
in the set. Since the voltage drop within
a rectifier of thjs design is only ahout 15
volts, it is unnecessary to apply an ex-
ternal A.C, potential of more than 230
volts, Note that the filanient of this tube
consumes 2 amperes at 1.5 volts.

By an ingenious arrangement of the
drive-cable, it has been found convenient
to spread the dial readings of 0.100 over a
full 360-degree scale, as shown in Fig., kK.

The author believes that in this receiver
has been achieved a design which will en-
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able the public to have a radio receiver
in more than one room—for instance, in
sun-parlors, bed-rooms, ete. The color
schemes which these various serviees de-
mand witl be met by the various finishes
of the cabinets.

Experimental models incorporating the
features described in this article have per-
formed so well it is contemplated to ex-
tend the design to include several other
circuit anangenents,

Increasing Sensitivity

For instance, it has been found that
many people would like to have a set in
which the same reproducer arrangement
is followed, and in which the same type of
tubes are used, but with a nmuch greater
sensitivity to power ratio than is possible
in the present design. Naturally, this
will take the set out of the “dwar{” class,
since the additional stages of amplifica-
tion will require considerably more space
for the added tubcs and associated equip-
ment,

Nevertheless, by following the original
design, and merely enlarging it to include
the additional components, it still is pos-
sible to produce a set which, point for
point, will have consideribly smaller di-
mensions than could be obtained by fol-
lowing previous instrument designs,

Even in the planning of a portable set
for battery operation, in which might be
used carlier types of tubes, such as those
generally elassed by filament rating as
“2-velt™ or “6.3-volt" it still will be of
considerable advantage to incorporuate the
inverted-U diaphragm and crystal motor
type of reproducer, In the first place,
this type of reproducer consumes prac-
tically no current; in the sccond. it is ex-
ceedingly compact. Tone quality is ex-
ceptionally fine on the higher frequencies;
the quality of reproduction in the lower
register is mainly a matter of obtaining a
large baffle area.
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Bottom of the set showing the location of the
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HE "B” TUBE

Here, at last, is a tube designed to
convert D.C. into A.C. at all standard
It is especially recom-

mended for auto use.

By ALVIN B. BEDROSSYAN

UTOMOTIVE radio “B” elimina-
tors may be classed under two
main groups.—
1—Rotating types, and,
2—Vibrating types.

The first group may again be subdivided
into three types:

1. A smatt D.C. motor with an extra
winding on the armature for generating
high potentials in the order of 150-200
volts, pulsating D.C. A rectifier is not

necessary, but a suitable filter is re-
quired,
II. Converters having a D.C. input

and an A.C. output. Both rectification
and filtering are required,

I1T. Devices that have a D.C. input
which is chopped or broken up by the
brush and commutators, and then fed
into a transformer which delivers a
high voitage ready for rectification and
filtering,

Brush and commutator trouble, cost,
and sales resistance to purchase of rotat-

ing equipment, are reasons for making
general acceptance of these units rather
difficult; although undeniably they serve
the designated purpose.

Fundamentally, all vibratortype “B”
eliminators consist of a breaker or in-
terrupter, step-up transformer, rectifier,
filter system and, for best results, a
voltage divider. By far, the most trouble-
some factor is the breaker or interrupter;
the contacts stick rather frequentty and
although this may be cured to a large
extent by employing suitable magnetic
and ballistic means, another snag is en-
countered. The electrical arc or sparking
at these points soon causes the contacts
to oxidize, pit and, finally, become de-
stroyed.

Vacuum Coantacts

Numerous metals and alloys were tried
in an effort to overcome this latter diffi-
culty, but in general, the desired results
were not forthcoming when operating in
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open air; therefore, the writer resorted
to the logical expedient of enclosing the
interrupter mechanism in an evacuated
bulb.

Immediately, long life, stable operation
with no fear of sticking (due to the lack
of oxygen which plays havoc with the best
of contacts) and permanence of adjust-

(Continued on puge 110)
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ELECTRIFYING THE

"MEGADYNE"”

The now famous "Megadyne," described
in the July issue of this magazine, may be

electrified by the addition of this simple
power unit.

By HUGO GERNSBACK

N the July, 1932 issue of Rablo-Crarr
I described a battery-model “Megadyne,”
the loudspeaker set that requires only one
tube-—a pentode, and a crystal. In the
following description will be found all the
details for operating this remarkable re-
ceiver from the house current, thus en-
tirely eliminating hatteries,

The only fundamental difference be-
tween the battery set and the electric set,
is the use of a simple “B" eliminator.
The original set was designed to use a
“uni-potential cathode” type of tube, the
'38, which possesses two outstanding ad-
vantages: First, the rugged filament may
he operated with full eficiency under wide
fluctnation in the D.C. voltage supply.
Second: the thermal lag of the heater, and
the uni-potential characteristic of the
cathode, prevent the reproduction of hum
when the filament is supplied with raw
A.C. at approximately the rated operat-
ing potential of 6.3 volts,

This essential unit for electrifying the
Megadyne, the “B” eliminator, is illus-
trated photographically in Fig. A; Fig. 1
gives a pictorial diagram of connections
and the schematic circuit is shown in
Fig. 2.

Although this unit has been built up in
“breadboard” style, for convenience in

Fig. A.

illustrating, the experienced constructor
will have no difficulty in making a more
compact arrangenient, Inexperienced
constructors are cautioned to observe a
few fundamental rules, should they de-
sire to revamp the parts layout to suit
a particular condition.

If 4 metal chassis is desired, the builder
is urged to use only the parts specified
in order to obviate, so far as possible,
inoperation due to faulty units, grounds,
and shorts; for the “Megadyne” receiver,
in wiring and electrical action, is like no
other, and trouble-shooting may present
some difficulty to inexperienced tech-
nicians.

An important point, and the one to
which particular attention must be paid,
is the adjustment of variable resistor 9
which controls the voltage at terminal
B-PLUS INT.—the potential for the con-
trolgrid (cap lead) of the '38. 77 this
potential js permitted to ereced a certain
critical vahiee the grid will be seen, in oo
darkened room. to glow chervy-red, and
continued application of this voltage.
which is considerably beyond the setting
for best operation, will result in the de-
struction of the pentode,

For maximum Dbhass response it was
found best to use a type '80 tube as the

Photograph of the Megadyne's power unit.

rectifier 2; the power transformer must
be designed to deliver secondary poten-
tials of 5 volts; 5 volts and 275 volts on
each side of the center tap of the sec-
ondary.

Residents of D.C. districts may be in-
terested to note that by breaking the
leads of this power unit at X, to elimi-
nate the power transformer and rectifier,
and conhecting the two wires to the 110
V., D.C. power-line Jeads having the po-
larities indicated (reversing the plug in
the socket will check this condition), D.C.
plate supply will then be available; the
final step, to obtain filament current from
the power circuit, is to connect the fila-
nient terminals to the light-line, with a
35- or 40-watt lamp in series. Suitable
fuses must be connected in both sides of
the power line; a ground is not necessary,
a .01-mf. fixed condenser should be con-
nected in series with the aerial.

Due to the design of this power unit,
it is possible, whether operated from 110
volts D.C. or A.C., to secure very flexible
control of the output potentials, by ad-
justment of resistors 8 and 9. Electro-
lytic bypass condenser 5 is particularly
effective as resistor 8, in addition to act-

(Continurd on page 109)
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THE

"3-TUBE"

AUTODYNE

SUPERHETERODYNE

A description of one of the first commercial
receivers to use the new 57, 58 and
Triple-Twin tubes.

By R. H. G. MATHEWS*

N an effort to produce a radio receiver
economical in cost and small in size,
but with enough sensitivity to allow
good distance reception without sac-
rificing one-channel selectivity, the 3
tube” (4 tubes with the rectifier tube)
autodyne superheterodyne described in
this article was produced,

While many thousands of 4-tube tuned-
radio-frequency sets have been sold, their
primary appeal was that of size and cost,
but their performance was fit only for
local reception in metropolitan areas:
while all attempts to improve their sen-
sitivity were made at a sacrifice of selec-
tivity. Although sufficiently sensitive to
give distance reception, a set of this type
is unable to do so because of broad tuning.

The superheterodyne obviously should
be the ideal “3-tube” receiver circuit be-
cause sensitivity can be secured without
sacrificing selectivity; and also because
with this circuit, it is very easy to obtain
equal sensitivity, i.e., equal performance
from one end of the tuning band to the
other.

Until the advent of the modern version
of the autodyne circuit, a ‘'3-tube” super-
heterodyne was at best a makeshift; since
prior to this the only available detector-
oscillator was the dynatron.

The dynatron oscillator depends on the
“secondary emission” from a non-carbon-
ized plate for its operation. Consequently,
the introduction of carbonized elements
in modern tubes has completely elimi-
nated the dynatron from practical consid-
eration. Moreover, the dynatron possesses
no gain in itself, whereas with an effi-
cient autodyne oscillator. a gain in this
stage of close to 100 may be accomplished!

The advent of the new type 57 and 58
tubes makes the “3-tube” autodyne super-
heterodyne an ideal small radio because
of the tremendous gain secured by the
use of these tubes. The additional use
of the triple-twin output tube. type 295,
avoids the use of an ordinary combina-
tion detector-output tube, which is highly
satisfactory,

* R, 1. G, Mathews & Associates
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The Receiver

Complete cireuit diagram, parts identi-
fication table and parts list are shown in
accompanying illustrations. In building
a set employing this circuit, special care
should bhe taken to place inter-connected
parts as closely together as possible and
to avoid long or closely coupled leads.
Because of the high gain, complete shield-
ing of the first two tubes is essential.
The use of the new type metal shield, es-
pecially designed for use with the peculiar
shaped envelope of the 57 tubes, is
recommended.

In this design, use is made of one of
the harmonics of the autodyne oscillator
to provide, through a S.P.8.T. toggle
switch, short-wave reception in addition
to the regular broadcast reception. This
part of the circuit is made up of the ad-
justable condenser C15, the inductance
L4 and the switch SW.1 and should cover
a band of from 90 to 200 meters.

An intermediate frequency of 262.5 kec.
is used to avoid too many image repeats
and the necessity of an additional tuned
stage. which not only adds to the cost
of the receiver, but also increases its
size.

Properly built and adjusted, this “3-
tube” receiver should have an overall
sensitivity of approximately 1¢ microvolts
absolute, and a band width of approxi-
mately 7 kilocycles at fifty times stand-
ard signal strength, The tone quality is

A photograph of an early model receiver using
the principles discussed in this article.

exceptionally good through the etimina-
tion of second harmonic distortion, this
being accomplished through the use of
the triple-twin output tube.

By careful assembly and the use of re-
liable and accurate parts, this radio set
should compare favorably with ordinary
receivers of six or more tubes, Inquiries,
questions and comments on the set or
design which may be forwarded to the
author through this magazine will be wel-
comed and given prompt attention.

Description of Apparatus

One DeJur 2-gang type 3502 condenser,
trimmers on short side, capacity in-

creasing counter clockwise, shaft 33 x 1
inch long, low shields, C1, C2;

One Crowe dial, numbers to run clock-
wise, for ¥,-inch shaft with escutcheon
plate;

One speaker, 2,500-ohm field, transformer
to match a single type 295 (4,000-ohm
primary impedance);

One socket marked “57";

One socket marked “58";

One socket marked *‘295”;

One socket marked *“280°";

One Eby antenna-ground strip;

One Carter power transformer 3562, P.T.;

One Carter choke 4073 mounted on trans-
former shell, {10 hy. at 10 ma., resist-
ance less than 200 ohms);

One Meissner, 26214 ke. output LF, trans-
former with trimmer, 1.F.T.2;

(Continucd on puge 121)
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Fig. A

Fig. B

ERE is something new in a motor-

ized sound amplification system.

Through the application of ad-

vanced design and the utilization

of waste space, the motor car sound sys-

tem described and illustrated in this ar-

ticle does not interfere with the use of

the car for other purposes. None of the

passenger space is utilized, nor is the car

cluttered up with loudspeakers and other
equipment.

Discussion of System

A traveling public address system of
this kind offers numerous possibilities of
profit to its owner. At election time, po-
litical candidates will use it for cam-
paigning. At summer resorts, airports,
church festivals, bazaars and other places
where crowds gather, this sound system
will be in demand; for it is inexpensive
and easy to install.

A MOBILE
P.A. SYSTEM

A mobile P.A. system, not installed
in a truck but in a passenger car,
and so arranged that the seating

capacity is not reduced.

It ts

completely described by the
author in this interesting article.

By H. A. BLAIR

The amplifier used is a special Blair
Loftin-White two-stage job, using a single
'24 screen-grid tube in the first stage and
two '50-type tubes in push-pull in the
output stage. Two '81 half-wave rectifier
tubes are employed. It has 11!, watts
output. The amplifier is mounted on &
metal chassis, which is located below the
instrument panel (dashboard) of the car
at the right of the driver. It is brack-
eted to the floor board, standing on one
end at an angle, out of the way of the
passenger riding with the driver. Leads
from the amplifier are brought from stan-
dard A.C. extension plug outlets which
are screwed to the floor board. This
method of construction permits the am-
plifier to be removed readily at any time.
The amplifier is energized by means of a
110-volt alternating current system, de-
scribed later.

A phonograph and microphone mixer is
fastened on the dashboard at the right,
as shown in Fig. A. This device is ex-
tremely compact. It contains a combi-
nation switch and microphone gain con-
trol; a phonograph gain control; a small
toggle switch for changing over from pho-
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nograph to microphone or vice versa and
a starting switch, mounted on one side,
for switching the battery current “on”
or “off.” There is also a compartment
within the mixer for two small 11,-volt
dry cells for microphone current supply.
An efficient phonograph scrateh filter is
also built into the mixer box. All leads
are brought to external binding posts,
permitting easy checking when trouble
shooting.

A standard G.E. induction motor is
mounted beneath the phonograph turn-
table. This complete unit is mounted on
a special metal plate which slides on

(Continurd on page 111)
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Fig. 2
Block diagram of the P.A. system.
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Fig. A

A typlcal commercial mixer panel. A commercial

Fig. B
recording turntable.

Fig. C
An amplifier suitable for recording.

OUND RECORDING

AT 33- R.P.

M.

By GEORGE J. SALIBA, S.B.

ECENTLY, a great deal of experimental work has been

done in instantaneous recording on 33-1,3 R.P.M. or slow

spced records. These slow speed records have many prac-

tical applications, especially in the recording of radio
programs, and a number of radio stations are now using this
method.

In the past, the station had no comeback if the sponsor
claimed that his program was not put over as agreed upon,
but now, the station takes the recorded program from its files,
plays it back and so settles the disagreement.

Comparative Playing Time

Commercial types of sound recording equipment now avail-
able to the home recordist and designed for 33-1/3 R.P.M. oper-
ation are illustrated in Figs. A, B and C.

One 16-inch, 33-1/3 R.P.M. disc plays for 15 minutes; it con-
tains a half hour's program if both sides are nsed. This long
playing time appeals to those artists who keep their own flles.
Heretofore, it has been the custom to use 12-inch, 78 R.P.M.
records, but since these play for only four miinutes, three of
them are required for a fifteen minute program, Continuity
is maintained by fading from one record to another, and often
this fading is necessary at a vital part of the program much
to the chagrin of the artist. The 16-inch record overcones
this objection.

Recording at 33-1/3 R.P.M. entails more problems than at

78 W.P.M. 1In Table 1 are given the tangential velocities of
78 R.P.M. and 33-1/3 R.P.M, records.
— = =
OUuTSIDE INSIDE
GROOVE GRGOVE ~h- CUTTING
., HEAD
WITH
RECORDING WEIGHT

A -8-
CUTTING
BENT HEAD
RECORDING wiTH
NEEDLE WEIGHT
NEEDLE
POINT -. TURNTABLE (OI;MSND
i 0INT ) —
RECORD SCREW

7

s s s,

Flg. 1, left. Arrangement of record on a turntable.
Fig. 2, right. Two types of recording needies.
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TABLE |

Location of Tang. Velocity—Ins. per Sec.

Groave (78 R.P.M.) (33-1/3 R.P.M.)
Inside ..... 560600000 16.25 13.5
Middle .............. . 315 20.5
Outside ........... 5 46.5 27.5

Since the needle speed is much lower on the slower speed
records, the recording and reproducing problems are increased;
consequently, as the speed of the needle is lower, the track
available for recording will be shorter. It is difficult to make
good recordings on the inside of the record because of decreased
velocity, This is especially true in reproducing high frequency
modutations; for the lower the frequency. the greater will be
the amplitude—the frequency varying in inverse proportion to
the amplitude, Therefore, high frequencies are recorded with
very little amplitude, but this small amplitude represents con-
siderable energy, and no difficulty is experienced in reproducing
these modulations if the needle is sharp.

When a needle is new, it does its best work, and for this
reason the 33-1/3 R.P.M. records are always started from the
inside. The diameter of the inside or starting groove should
not be less than 71, inches; a smaller diameter would be detri-
mental to good quality.

Position of Pickup

The proper placing of the pickup is also very important to
good reproduction. Heretofore in 78 R.P.M. recording, it has
been the custom to place the pickup so that the needle hits the
cxact center of the turntable, Because of the comparatively
short radius of the record, this is considered the correct posi-
tion, but for 16-inch records, this rule docs not hold.

In recording, the cutting-head is guided in a straight line
across the face of the record, Obviously, the correct way to
reproduce such a record is to have the reproducer travel straight
across the face of the record. This would necessitate the use
of a feed screw, which is not practicable for commercial pur-
poses, In the placing of the 78 R.P.AL pickup so that the
needle hits the center of the turntable, straight-line reproduc-
tion is approximated because the arc obtained is almost equal
to its chord. If we now take a 16-inch record and place the
pickup in the same location, we note that from the start to
the end. the arc described has a comparatively short radius
and therefore is not equal to the chord. f.e., the plane of the

(Continued on page 112)
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USING THE V.T.
VOLTMETER

The third of a series dealing with the
use of the vacuum -tube voltmeter,
described in the February issue of

RADIO-CRAFT.

By

BERYL B.

BRYANT

ESISTORS of ail sizrs may be meas-
ured by the use of the setup given
in Fig. 1. If desired, a permanent
setup as an ohmmeter may be made;
the accuracy of measurement is very
close to that obtainable by the Wheat-
stone Bridge method. Should the experi-
menter desire a permanent setup as an
ohmmeter, the scale of the V.T. voltmeter
indicating meter may be calibrated. (See
February issue of Ranio-Cravrr for a de-
scription of the voltimeter—Editor.)

The procedure of measurement is to
insert the resistor to be measured at RX.
With SW. 1 placed on point "A” the
voltage drop across the resistor RS is
determined. Resistor RS may be of any
value, although the lower its value, the
lower the resistance that may be meas-
ured. It is recommended that two values
one of 100 and a second of 10,000 ochms
be used in order to have an ohmmeter
reading from a low range to several
thousand ohms,

After the voltage drop across RS, with
the switch in position “A,” has bheen de-
termined, S.\W.1 is thrown to position
“B” and the voltage drop again nieas-
ured. With the voltage drop measuretdt
across RS with the switch in position
“A” known as Es. and the voltage drop
across RS with the switch in position
“B” known as Er, the value of the un-
known resistance may be determined from
the following formula:

Es-—Er
Resistance in chms— X RS

Er

Coil
It is sometimes necessary that the en-
gineer know the resistunce of an R.F.
inductance. This is especially necessary
in wnodern receiver design because the
value of the inductance may be decreased;
it is also desirable to know the power
factor of a coil when it is enclosed within
its shield.
The setup given in Fig. 2, provides a

Resistance MeaSurement
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means whereby the operator may deter-
mine the resistance and then the power
factor of a coil very quickly. The pickup
coil L should have an inductance of ap-
proximately one-half that of the coil to
be measured. The resistor R has a value
of 5 ohms. The variable resistor R1
should have a range of 0 to 2,000 ohms
and should be non-inductive, The con-
denser C should he of the precision type
in which the change of resistance for ca-
pacity variations is a minimum, although
any other variable condenser may be used
and its resistance measured for particu-
lar capacity settings,

The circuit is tuned to resonance with
the R.F. oscillator. The variable resistor
11 should be set at its zero position. The
reading of the V.T. voltmeter when con-
nected across the resistor R is noted. The
S.P.8.T. switch across Lr is then closed.
The cireuwit is now retuned to resonance,
Carce should be taken that the detlection
of the V.T. voltmeter microammeter is
not oft-scale, as otherwise the meter will
be damaged. The resistor R1 is adjusted
until the same V.T. voltmeter reading is
obtained as before closing S.W.i. The
resistance setting of R1 will now be the
resistance of the coil at the particular
frequency employed. If the resistor R1
is of the decade calibrated type, it will
not be necessary to measure the resist-
ance to determine the correct value,

In order to determine the power factor
of the coil, its inductive reactance is de-
termined by the formula:

X. =628 x Fx L

Where Xi is inductive reactance in
ohms; F the frequency in cycles per sec-
ond, and I, is the inductance in henries.
lHaving determined the reactance of the
coil, the power factor may be determined
from the formula:

R
P.F. —

XL

where P.F. is the power factor, R the re-
sistance of the coil, and XL is the in-
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ductive reactance of the coil.
The decrement of the coil in a circuit
may be determined from the formula:

Logarithmic decrement—3.1416 x R‘\/__
L

where R is the R.F. resistance of the cir-
cuit, C is the capacity in microfarads and
I. is inductance in microhenries.

Measuring the Inductance of
Thermo-Galvanometers

The setup for the measurement of in-
ductance of thermo-galvanometers is
given in Fig. 3. L1, the radiating coil
of the oscillator, should consist of 10
turns of wire on any convenient diameter
tube; L2 and L3 are 3-turn pickup coils
in a link circuit, L4 may be a standard
broadcast inductance of 240 microhenries;
the variable R should be a non-inductive
5-ohm resistor, across which is measured
the voltage drop of the circuit for reso-
nance indication.

The procedure of measurement is to
first set the condenser C at approximately
half its capacity; thc frequency of the
oscillator is brought into resonance with
the circuit; the D.P.D.T. switch SAV. 1
should be in the “A” position. The ac-
curacy of the measurement will depend
upon the care in obtaining the maximum
resonance indication on the V.T. volt-
meter,

When the maximum resonance has heen
obtained, the capacity of the condenser C
is determined. (If possible, the con-
denser should previously have been cali-
brated.) The thermo-galvanometer is now
placed in the circuit by setting the switch
to the “I3" position. The circuit is again
brought into resonance with the con-
denser C, and its capacity determined.

The inductance in mierohenries of the
thermo-galvanometer may be determined
by subtracting the inductance of the cir-
cuit without the meter trom the induc-
tance of the circuit with the meter; the
inductance being computed,

89



HOW TO MAKE AND CALIBRATE

AN LF.-R.F. OSCILLATOR

Because the service oscillator is of such vital importance in radio work, the author has

consented to build and describe this compact and much-needed device. Details of

construction and calibration without the aid of external oscillators are included.

By CLYDE J. FITCH

ARIOUS commercial oscillators

have been described in the pages of

this magazine, but until now no

complete constructional details of
an oscillator that can be built and cali-
brated by the average Service-Man have
been described. The oscillator described
here was designed, built and calibrated
so that exact data could be given in an-
swer to the many requests from our
readers.

To expedite servicing, the instrument
was made as simple and compact as pos-
sible; a simple oscillating circuit was
used employing a type 30 tube operated
by dry cells. No attempt was made to
design the instrument for line-voltage
operation; the tube draws so little cur-
rent that small-size batteries will run it
for a long time. Furthermore, calibration
is simplified and more accurate. Tip-
jack connectors, mounted on the panel,
(see accompanying photographs) provide
ready means for measuring filament and
plate voltages with an external voltmeter,
so that a check on the condition of the
batteries can be quickly made. Once cali-
brated with fresh batteries, it is impor-
tant for maintaining accuracy that the
voltages remain practically constant.

The fundamental oscillator circuit is
designed to cover nearly all the LF. fre-
quencies used in commercial superhetero-
dynes. The circuit is self-modulated at
an audio frequency by means of a grid
condenser and grid-leak of the proper
values, This produces rich harmonics of
higher frequencies that are used to cover
the broadecast range as well as some of
the higher intermediate frequencies.

The instrument is calibrated by com-
paring it with an accurately calibrated
radio receiver. Any good receiver can
be used, calibrated by tuning-in broad-
cast stations of known frequencies.

Construction of the Oscillator
The first procedure is to select the
parts necessary for the complete instru-
ment. While other makes of parts than
those used in this oscillator may be em-
ployed it is recommended that the parts
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specificd should be as closcly adherced to
us possible.

List of Parts

1—Blan, new type shield 10 x 6 x 5 inches
deep;

1—National, .0005-mf. variable condenser,
type EC;

1—National, precision dial. type M:

1—Clarostat. 3,000-ohm volume control,
type P185;

1—Aerovox, .0005-mf. fixed condenser;

1—Durham, 13,-megohm pig-tail grid
leak;

1—Benjamin, four-prong cushion socket;

1—Filament switeh;

4—Tip-jack connectors;

2—Eby binding posts;

2—Small Burgess 11.-volt dry cells, 4 x

134 inches;
1—Small Burgess 22t,-volt “B” battery;
1—Type ’30 vacuum tube;
1—15-ohm fixed resistor;
1—DRBakelite tube 2 inches in dia., 4 inches

long;

14 Ib. No. 30 D.C.C. magnet wire.

The aluminum shield box is of a new
type with rugged corner posts that makes
an excellent case for an instrument of
this kind. Any of the sides can he quickly
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Fig. 5
Calibration curve of the oscillator. Each line
is a harmonic of the one below it; in this
manner both the 1.F. and R.F. ranges are
covered with one coil and one dial.
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removed for replacing batteries or for
other purposes. In the instrument illus-
trated, a DhaKelite-cloth covering .was
placed over the front panel for the sake
of appearance, We recommend, however,
that the panel be sprayed a dull black.

The tuning condenser is of the straight-
line-frequency type; it proved its value
when tlie oscillator was calibrated as the
calibration curves obtained were virtually
straight lines.

Construction of Coil

The coil used in this oscillator was pur-
posely wound by hand so that it could
be duplicated by anyone; otherwise the
builder might be handicapped by diffi-
culty in obtaining a commercial coil if
such a coil were specified.

The coil was first calculated by using
well-known inductance formulas so that
the eircuit would tune to approximately
100 ke. with the condenser set at maxi-
mum or .0005-mf. From these calcula-
tions the coil illustrated in Fig. 1 was
made. It has approximately 400 turns
of No. 30 D.C.C. wire (the exact number

y 0008-mF —, _
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Fig. 3, above, Schematic circuit of this simple
and efficient unit.

Fig. 1, below. Winding details of the coil used
in the oscillator.
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Left, the front and right, the internal view of the all-range oscillator.

of turns is not important}. The center
tap was made at the approximate center
of the winding after the coil was wound.

The wire was bank-wound in three lay-
ers. The manner of winding, which was
found to be the simplest and best suited
to this purpose, is illustrated in Fig. 1B.
The turns are numbered in this sketch
in the sequence in which they were
wound; the process is continued in the
same manner until the winding is com-
plete.

The pick-up coil connected to the out-
put posts consists of 15 turns of the same
size wire. Both coils should be impreg-
nated with boiling paraffine,

After the coil was finished and the
circuit calibrated the lowest frequency
which could be generated with the con-
denser set at maximum was 118.6 kc.
Shielding, no doubt, caused the effect of
a4 loss of inductance, whi¢h accounts for
the higher frequency of the circuit than

that on which the calculations were
'-—3'—..l CENTER LINE OF SOCKET
o T { 7 ¥ REES T o) ¥
ZBF Ly ‘ . JIEH
et
Jacks o w QuTeuT 1%
FoO—o— — 3‘?
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Fig. 2. Complete panel details.

T
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Fig. 4. Calibration curve of the broadcast

receiver used by Mr. Fitch,
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bhased. Since the lowest LLF. used in com-
mercial supers is about 130 kc., the range
covered by this instrument is ample and
the coil was left as originally wound.

Assembling the Apparatus

Figure 2 shows the drilling layout of
the panel. The panel is 10 x 6 inches and
the tuning condenser shaft passes directly
through the center; templates for con-
denser and dial drilling are furnished
with the instrument; the locations of the
other parts are clearly indicated; the
socket and the coil are mounted on the
rear of the panel. The tip-jacks should
be of the insulated type as they should
not be in contact with the panel. One
of the output posts is also insulated from
the panel with bakelite washers; the other
one is grounded.

The two dry cells are clamped to the
left end of the case with standard brass
angles and strips supplied by radio stores.
The “B” battery is similarly clamped to
the right end plate.

Figure 3 shows the complete wiring
diagram. It will be noted that the nega-
tive terminal of the “B’ battery is
grounded to the case. The center termi-
nal of the volume-control and the rotor
plates of the condenser are also grounded.
The values of the parts are eclearly indi-
cated on the diagram and agree with
those called for in the list of parts. A
study of the photographic illustrations
will show more clearly how the apparatus
is assembled.

Calibrating the Oscillator

By tuning-in various broadcast stations
on a standard receiver of good design, ac-
curate frequencies are available, espe-
cially from quartz crystal - controlled
broadcast stations: these are used for
calibrating the oscillator, The simplest
procedure is to first plot an accurate cali-
bration curve of the broadecast receiver.
Such a curve is illustrated in Fig. 4. Fre-
quency in kilocycles is plotted against
tuning dial settings.

The next step is to disconnect the aerial
from the broadcast receiver and connect
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Its utter simplicity is only too apparent.

the insulated output post of the oscillator
to the aerial post of the receiver and con-
nect the other post to the ground of the
receiver. By switching on the oscillator,
a series of harmonics may be heard by
turning either the oscillator dial or the
broadcast receiver dial. We are now pre-
pared to make a very accurate set of cali-
bration curves of the oscillator, after
which the ecalibration can be further
checked by heterodyning with ecrystal-
controlled broadcast station waves.

The first step is to set the oscillator
dial at its maximum or 150. Then tune
in a harmonic of the oscillator at the
highest dial setting heard on the broad-
cast receiver. Turn the volume-control
of the oscillator until the harmonic sig-
nal is very weak and an accurate dial
reading of the receiver is obtained. On
this particular set a harmonic was heard
at 87 on the receiver dial. This indi-
cated, from Fig. 4, a frequency of 593 ke.

Now slowly decrease the tuning dial
settings of the broadcast receiver (leav-
ing the oscillator setting as it was) until
another harmonic is heard. In this case
one was heard at 70 on the receiver dial
and from Fig. 4 indicated a frequency
of 711.5 ke. The former figure subtracted
from the latter, or 711.5 minus 593, equals
118.5. This is the fundamental frequency
of the oscillator beceause each harmonic
differs from adjacent onecs by an emount
cqual to the fundamental.

We can check the accuracy by dividing
593 by 118.5, which gives 5 and a slight
amount over indicating that our readings
were not exact. Evidently we were work-
ing on the 5th and 6th harmonics. Di-
viding 593 by 5 gives 118.6 as the funda-
mental. 8ix times 118.6 would give a
frequency of 711.6 for the 6th harmonio
instead of 711.5, which was obtained from
the curve.

Knowing that the fundamental fre-
gquency is 118.6 at the 150 degree setting
of the oscillator dial, we can mark off
on the calibration chart (Fig. 5) har-
monics up to the 12th, spaced 1186 kc.
apart,

(Continucd on page 121)
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A COMPACT OHM--
AND OUTPUT METER

By JACK GRAND

HE ohm- and output meter described
in this article is primarily meant for
the Service Man who owns a good
set tester and yet wants the im-
proved features of the later types that he
may not be able to afford at bresent.

The ohm- and cutput meter illustrated
is a combination of instruments used to
indicate resistance and A.C. outnut volt-
age on the same meter., This is acconi-
plished by means of a copper-oxide recti-
fier and a 3-pole, 6-throw switch. This
nieter can be built at a nominal cost as
all parts are standard and are easily ob-
tained.

Some practical uses for this instrument
are as follows: As an ohmmeter, it has
three convenient ranges: 0-1,000, 0-10,000
and 0-100,000 ohms, and is used to find
unknown values of resistors; for continu-
ity testing; checking balanced conditions
of tapped lransfdrmers; opens; shorts,
ete.

The output-meter has three ranges as
follows: 0-1, 0-10 and 0-100 volts A.C. It
is used in conjunction with oscillators for
aligning condensers and I.F. coils, for lo-
cating hum, level indicators, e,

The parts used for the ohmmeter are
a 100-ma, shunt for the 0-1,000-chm range;
{this range should be used as little as pos-
sible as the drain is quite heavy); a 10-
ma. shunt for the 0-10,000-chm range; and
a 4.000-ohm resistor for the 100,000-ohm
range,

By clever use of the 3-pole 6-throw
switch the 1,000-chm variable resistor is
used to compensate for high or low bat-
tery variations on all chmmeter ranges.

On the 0-1,000-ohm range, with the
switch in position, a 50-ohm fixed-resistor
is automatically placed in parallel with
the 1,000-ohm variable resistor, serving a
two-fold purpose—it will bypass cuirent
from the variable resistor as well as
change its range to less than 50 ohms.

This low range is required to get full-
scale deflection with a 41,-volt battery.
With the switch in position for 0-10,000
ohms, only the 1,000-ohm variable resistor
is in series with the meter. In this man-
ner 450 ohms is obtained for ftull-scale
deflection with 41, volts applied. With
the switeh in position for 0-1vo,v00 ohms,
the 4,000-ohm resistor is automatically
placed in series with the 1,000 ohm vari-
able resistor thus obtaining 4,500 chms
for full-scale deflection with the 4.;-volt
battery.

All resistance readings are in multiples
of 10. The scale on the meter is call-
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brated to 100,000 chms. All that is neces-
sary when using the 10,000-ohm scale is to
leave one cipher off the indicated figures
on the 100,000-ohm scale, i.e., when the
reading of the scale shows 1,000 ohms,
leaving a cipher off the end figure, gives
us a value of 100 ohms. On the 1,000-
ohm scale, two ciphers are left off for ob-
taining correct values,

For the output-meter ranges great Caic
must be exercised in connecting the recti-
fier, The polarity must be correct and
the D.C. side of the rectifier must go to
the meter, otherwise—*it is just too bad.”

The resistance of the rectifier at full-
scale deflection of 1 ma. is about 460
ohms; therefore, a 500-chmi resistor is
placed in series with the rectifier to get a
1-volt A.C. reading; on the 10-volt scale
a 10,000 ohm resistor is connected in
series and on the 100-volt range 100,000
ohms is used.

The Parts

Standard stock-type resistors of good
makes may bhe used. The 1,000 ohm vari-
able resistor will compensate for resist-
ance error and also for high and low bat-
tery voltage. The A.C. voltages are only
approximate, If greater accuracy is re-
quired, precision-type resistors are reconi-
mended. (A rectifier calibration-curve is
shown on page 656, May, 1932 issue of
Ravio-Crarr.) By the use of a switch
with more poles, additional voltage ranges
can be added.

The ohm- and output meter can be built
in a small compact unit with self-con-
tained battery as shown in the pnoto-
graphs. There are only a few wires and
they can he neatly arranged. leavy spa-
ghetti covered bus-bar is recommended in
connecting the shunts as fine wire has a
high resistance and will introduce errors
in the readings.

The entire unit ean be mounted in a
box 4% x 6% iaches; the depth of the
box is dependent on whether the builder
desires to have the battery in or out of
the box. If the battery is not wanted in
the box it must be connected in series
with one of the test leads and either of
the ohm tip-jacks.

The list of parts used are as follows:
one Westan 301, a-1-man, meter:
one Tanrex rectifier, RN
One Van 100-ma. shant. R1;
One Van 10-ma. shnnt. B2 ;
One Clavostat S0-ohm fixed-resistor, R4
ane Electrad resistor, type RIC 1000 olins, 105 ;
O Lyneh 4.000-0hm resistor, 1 watt, R3S
One Lynch Ht0-ohm rexistor. 1 watt, R

CCantinned on page 112)
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Fig. A

Front view.

Fig. B

Interior view showing connections.

RX
BATT. 4Y2v.
oUTPUT
©) < oums —-L-.é )
Fig. 1

Schematic circuit.
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In a series of articles of which this is
the second, the author describes the

circuit arrangement used.

N the July issue of this publication the fundamental connec-
tions underlying the principle of operation of all set anal-
zers were described. In this installment we will discuss the
actual switching arrangements used in a typical analyzer.

To enable you to understand how meters are connected to

the circuits of four- and five-prong tubes in the Jewell 444, see
Fig. 3, which shows the terminal designations for a four- and
five-hole socket. The grid is indicated as “G,” the plate as “P,”
the filament as “H" for negative and ‘“H1” for positive, and
the cathode as “K.” These terminal designations are followed
throughout in this analyzer,

The master selector switch is arranged for these designations,

therefore, if you will keep these letters in mind you will always
know how the meter is connected to the circuits,

Master Selector Switch

There are twenty-two positions for the master selector switch
including the “off” position. Counting from left to right begin-
ning at the bottom, the first position is marked “R-C” meaning
Resistance-Continuity (the function of this will be described
later}; No. 2 is “H-H-12V,” signifying that the D.C. voltmeter
is connected across the fitament circuit using the 12-volt scale;
No. 3 is “K-H-60V" meaning that the voltmeter is connected
between cathode and heater using the 60-volt scale; No. 4 is
“K-11-300V.” meaning the voltmeter is between heater and
cathode using the 300-volt scale; No. 5 is “K-12 MA.” meaning
the milliammeter is in series with the cathode circuit using

Photograbh of the internal wlring of the Jewell 444 analyzer.

HOW TO USE A
SET ANALYZER

By F. L. SPRAYBERRY

the 12:ma. scale; No. 6 is “G-H-30V.” meaning the voltmeter is
between grid and filament using the 3¢-volt scale; No. 7 is
“P-H-300V.” meaning the 300-volt scale is between plate and
filament; No. 8 is “G-K-12V.” meaning the 12-volt scale is be-
tween grid and cathode; No. 9 is “G-K-60V.” connected as
No. 8 except that the 60-volt scale is used; No. 10 is “G-K-120V.”
and is the same as Nos. 8 and 9 using the 120-volt secale; No. 11
is “G-12 MA meaning the 12-ma. scale is in series with the grid
circuit; No. 12 is “CG-K-6V" meaning the 12-volt scale is be-
(Continued on page 125)
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Complete schematic circuit of the Jewell 444 set analyzer.
correspond to those discussed by the author.
meter is connected for a given measurement;
terminal,

for instance. with the switch

points correspond to three different scales on the meter,
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The numbers on the rotary switch g
In reality. they refer to those circuits in which the

the meter is connected between the grid and cathode of the tube.

set on the
The three

“G-K"
“G-K

Fig. 3
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EQUALS E OVER R

The fact that current flow in an electrical circuit

depends upon voltage and resistance means noth-

ing unless one can visualize what is actually going

on. In this extremely novel presentation, the author
shows not only "how' but "why."

By C. W. PALMER

EOPLE not familiar with electricity

have the idea that little is known

about this subject. This assumption

is incorrect, as probably mniore is
known about this science than about any
other. Recause mecchanical motions and
forces can be seen and felt, it is easy for
the average person to understand and
foretell their actions and the results en-
suing. For example, few people would
question the result of striking a piece of
wood with the sharp edge of an axe or
dropping an egg on a concrete floor; but
when the problem is to visualize what is
taking place in an electrical circuit, they
are entirely at ‘‘sea.”

If we remember that we cannot see or
hear electricity directly, but can only
ohserve its effects, the study of electricity
—and its companion radio—will be much
simplified.

Electricity (according to the electron
theory) consists of extremely small mov-
ing particles, these particles have been
named clectrons and protons. These elec-
trons and protons do not carry electricity.
as sonie people think, they constitute elec-
tricity. In other words, an electron or
proton is nothing but a small quantity of
electricity. Electrons and protons are
geparated because they act differently;
the electron is said to be a negative
charge while the proton is a positive
charge.

The average person usually believes an
electron to be a very small Darticle of
nmatter; beyond this elementary concep-
tion his ideas are vague and usually con-
fused.

[.et us first consider “Matter.” Matter
is any substance having weight and vol-
ume—the air. the carth, thc water, are
all forms of matter.

The Atomic Structure

Consider a bar of copper (an element)
#s shown in Fig. 1. This bar shows cer-
tain peculiaritics which identify it as
copper, and even a very sinall piece. sueh
as B of Fig. 1, cut from this bar will be
characteristic of the whole piece. If it
were possible to keep cutting down the
size of the piece of copper. we would
arrive at a point where a further cut
would result in changing its character-
istics, and it would no longer be identified
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as the same material as the whote. This
particle containing all the peculiarities of
the whole piece is called a’ molecule of
the element.

Since the niolecule has the sanie char-
acteristics as the whole, it, too, must be
subdivided if we are to discriminate be-
tween one substance and another. Now,
since all substances have different consti-
tuents, their molecules must be different.
and science has been able to break down
the molecule into still smaller particles
called «toms. An atom of hydrogen is
different from an atom of helium; an
atom of copper is different from an atom
of zine, etc. Atoms cannot exist by them-
selves in a normal state—at least two

atoms must he combined to form a mole-
cule,

The atoms of every substance, regard-
less of its nature, are coniposed of elec-
trons, This means that all substances
contain electricity, which seems contra-
dictory to our general knowledge, al-
though it is apparently true as we shall
soon see.

In its normal state, an atom contains
a certain number of electrons and protons
arranged in a particular manner. Each
substanpce has a different combination and
grouping of the charges. Hydrogen, for
example, the lightest substance known,
contains only one electron revolving

(Continued on page 118)
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A molecule of a substance, say at B Fig. 1, is composed of positive and negative electrons such

as itlustrated at Fig. 2 or Fig. 3. Fig. & illustrates the logical sequence used in breaking
down the substance.
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The uncharged. separated molecules in Fig. 5 cause a flow of current as shown in the lower part

of the same figure when touched.

This flow ceases in a very short time, but may be caused to

flow for a longer time by the application of an E.M.F. as shown in Fig. 6.
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THE THEORY AND CONSTRUCTION
OF ATTENUATORS AND
LINE FILTERS

By HY LEVY

In the May and June issues of this publication,

there was described the theory and operation

of impedance matching. In this discussion,

final calculations for "H''- and "T"-type pads
are submitted by the author.

E can now proceed with

the design of an H-type
pad to give us the desired
20 decibel loss as deter-

mined in our own problem under

consideration. Assume we did not

have Table 3 from which the values

of Z, and Z, may be obtained, but

that we wish to calculate our own

values of Z, and Z, for the pad. To
determine the constants of the pad,

it is necessary to know the working

formulas for an H-type network.

The working formulas will not be

derived in these papers, but it can

be shown that the formulas for H-
type networks are as follows:

Zo fA—1
“Z:"" the series clement = - ( )
2 A+
270 A
“Z," the shunt clement = N
A?-—1

“Zo"” the characteristic impedance =

(1)

2V (2 + 7). hH

Examples of Design

We may now proceed with the appli-
cation of these formulas to the design
of the H-type pad to give us the desired
20 decibel loss as previously determined

in our own problem under discussion.

z1 Zt

2Zge zoo omMS T i Zgs 200 owms
z.-_az;oouus 2y 529 OHMS
EPP

Zo» Zoe
200 VI=LSW & Vamisv. o0

OHms I.Z‘Gﬁ_'s:' ) OMMS
Z;~82.0 ouu‘s h Zy= 82.0 0MMS
L I
AE HE
-» Zg l 22 # Zo
n_.:’gi Iy ll Zo
1

Fig. 10, above. H-type pad working between

two 200-ohm Impedances.

Flg. 11, center. A c0mnlcted H-type pad
causing a 20 db. loss.

Fip. 12, below, A typical T-type network.
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TABLE 4 7 = 100 X 82
et [0 [vi 11 | 2o | et | ™ 7y = %20 ohms
bange |7 Tz | %™ T T o F " Z and “Z,” the shunt element from
5 e Onras | Ohms | Gims | Okms | Ohems equation (2).
1 08 1l.12 11.3 | ré0 2 4400 B S280 2 ZD A
2 10 [ 1.26 | 25.0 | 858 5 | 2150 &9 | £57a Zs =
a8 [ 141 [0 | sm 86 | lees |10z [ 1ma 2\2)(_2100 % 10
: .20 | 1,58 |46.0 [ a22 113 | 10886 136 | 1266 22 =
5 .26 | 1.7 | B6.0 | 328 140 60 | 169 984 4 00(:02 -1
10 »B50 3.16 [104.0 140.6 t 1) 351.5 | 312 ize Z2 = —_—
20 1.0 10.0 164.0 40.4| 410 101 492 121.4 99
Zo: = 40.4 ohms.
0 1.5 | 5.6 [190.0 12.8] 476 35.8 | 670 0.8
m SomilicoommlseT s 0 s 5%ile5s ol The completed network will look
- P CTORC R 13 o0 sileo T 58 as shown in Fig. 11. As shown in
this figure, the H-type pad having
the series element equal to B82.0
Given: 'To design a 20 decibel pad to ohms. and the shunt element equal to 40.4

work between two 200-ohm impedances. ohms, will cause a 20 decibel loss to be

(See Fig. 10.)

introduced betwen V, the input terminals,

From Table 3, the value of “A” (see and V, the output terminals, reducing
Fig. 9) the amplification constant, can the input voltage of 1.5 volts to the de-
be determined. The amplification constant sired value of .15 volts across “Z,” the

load impedance, which was the problem

v
—' at 20 decibels is given as 10. under consideration. It will be noticed
A that the calculated values of “Z,” and
Therefore “A” is equal to 10. “Z," check with the valwes given in
“Z," is cqual to 200 ohms (given). Table 3. . .
Then “Z,” the series element from equa- It was previously stated, that the image
tion (1) is impedance must equal the characteristic
7 A -1 impedance, in order to realize perfect im-
7, = : : pedance matching characteristics. This
A4 equality is shown below:
10— 1 “Z," the image impedance — 200 ohms
7, = (given).
10 4+ 1 “Z.)" the characteristic impedance from
equation (3).
Z, = 100 ( ) (Continued on page 115)
11
5 I 2164 Oums :z,-' 164 Onms.
—— 1o 'f—' 3 Z3=404 :E
s l g OHMS —,. 2
Vi —— 2o E i: Z2 T Y 4 f
_LI; 1 1232 V2 (oo -
= T L 1 Zo =200 Oums Zp» 200 OuMs
T
L [
Zo . 22 | Zo
Z0=200 : | 2o200
= OHMS i OHMS
i
Fig. 13, above. Eauivalent circuit of Fig. 12. Fig. 13, ‘b?:::sm': :°£"§|§“d|1"l"'° network
Fig. 14, below. A T-type network working Flo. 16, below. Mlustrating a bifilar winding.
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between two 200-ohm impedances.

A and B are the ends of the winding.



THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

T would seem that scarcely a week goes
by without the radio Service Man meet-
ing some serious problem, which in his
opinion, is the most bafling and aggra-

vating he has ever encountered. Yet,
when once a difficult assignment is com-
pleted, never to be forgotten, subsequent
failures of the same nature quickly recall
the solution. Such a situation, recently,
proved to be of such character, that men-
tion of it must be made here.

Sparton Model 740

The complaint on a Sparton, model 740
receiver, similar to the model 301 (shown
on page 459, of the February, 1931 issue
of RApio-Crart) except for the additional
tuned R.F. stage and modification of the
band-selector connections, was ‘“very
loud hum, accompanied by weak and dis-
torted reception.” Occasionally, one finds
a. shorted cathode filament 485 tube to be
the direct cause of this same condition.
(The 485 tube possesses the same char-
acteristics as the 484 except for the fact
that the 485 is a quick heater.) How-
ever, the tube checked satisfactorily.

Grid voltage on the '50 tubes, being
normal, vetoed the presumption that the
bias resistor was shorting at some point
to the chassis. A careful socket analysis
was made of the entire receiver with
only a single clue, the plate voltuges were
slightly below par.

All this time, in order to complete the
necessary tests, the set had been switched
“on,” and the terrific hum drove all
within audible range almost to distrac-
tion. When the detector tube was re-
moved, the hum decreased nearly 75 per-
cent. As the power anmplifier was func-
tioning properly, this led to the conclu-
sion that the fault lay in the power sup-
ply. Logically, the first thought was
open-circuited filter condensers.

A 2 mf, 600-volt condenser was se-
lected from the kit and connected from
chassis to rectifier filament, red speaker

By BERTRAM M. FREED

red and blue speaker leads connect to
the speaker field which is used as a choke
in the plate supply.) This move did not
reduce the hum but the frequency of the
note changed. Leaving the condenser
connected from chassis to red speaker
lead, another unit of like characteristics
was connected from the blue speaker lead
to chassis. The hum diminished consid-
erably.

The condenser block in this receiver is
composed of three 2 mf. sections. It
appeared unlikely that two sections would
open-circuit at one time. To definitely
determine this fact, the three condenser
leads were unsoldered from their respec-
tive positions in the circuit, and with the
set switched “on,” each lead was con-
nected first to the high voltage and then
to chassis to obtain a discharge. How-
ever, it was not possible to obtain a spark
from any of the condenser sections.

The two nuts holding the block to the
chassis were loosened and the block re-
moved. A cursory examination disclosed
the fact that the common lead which
should have been soldered to the bhottom
of the can, and which is external to it,
was not making contact; consequently,
each section of the block was actually by-
passing the hum voltage right around
each choke, instead of to the ground.
After connecting this lead and replacing
the block the receiver performed in nor-
mal manner. The condition described is
illustrated in Fig. 1.

€

Sparton 737

In the Sparton 737 (“gold” model, 600
series), one of the most frequently re-
ported complaints is “fading.” This may
be caused by many defects, some of which
have been previously described in these
columns. Several months ago, such a
complaint was followed up.

Aerial, tubes, the R.F. coil bobbins and
the reproducer were all checked and they

a halfi hour, the receiver commenced to
fade, accompanied by an annoying sput-
tering and cackle, until finally, the set
ceased to function.

The cackling and sputtering condition
pointed definitely to some breakdown in
the receiver; at the same time an arc
was undoubtedly being produced.

With this in mind, different parts of
the receiver and chassis were tapped with
a light tack-hammer, care being exercised
when the tuhes were tapped, in an effort
to locate the defective member by repro-
ducing the arcing—and the resulting
neise. This was made with the switch
“on.” When the push-pull audio input
transformer was struck smartly, the set
started to perform with a series of cackles.

(The abaove method of locating trouble
might well be applied to the location of
poor or unsoldered connections.)

After the receiver had operated nor-
mally for some time and again faded,
striking the same unit restored reception
to normal, A close persual of this unit
disclosed the primary shorted to the core.
A new transformer was installed and the
job was done.

Since that time, eight transformers
have been replaced on other service calls
to remedy the same defect in the same
model.

Two other common complaints have
been found on the Sparton 737 receiver.
In one case, the symptoms were weak re-
ception and a loud howl as the volume
control was turned down.

In such instances a socket analysis will
show lack of plate voltage on one of the
first three (untuned) R.F. tubes occa-
sioned, generally, by a poor socket con-
tact. In order to repair these sockets, it
is necessary to remove the sub-panel as-
senbly from the metal shield can. The
two nuts holding the shield can to the
shelf should be loosened and removed, and
the shield can moved away from the dial
to disengage the R.F. amplifier from the

lead and blue speaker lead, in turn. {The tested normal. Nevertheless, after about .
(Continued on page 117)
e = S 500 OHMS 0SCILLATOR cmu‘l
® i { PLATE To FILTER FIELD TO
| & RECT. (. CHoKE o SET
| B e R
i
i ™ v
1 -
i . i | ConD
i @ O] 0 Y
500 | i f DSCILLATOR osuns LEAD i -
OHMS L _________ | GRID COIL To CAN-—“C_’___"' I N
! -A- ERONT OF CHASSIS LY I % LS
] A CAN (Eacn) 7
i ‘ =
i
: Fig. 2 Fig. 1
5 ] Chassis arrangement of the Stromberg Carlson models 25 and 26. Trouble was caused in a Sparton 740 because
P == Lack of volume on these sets may be caused by a defective .04-mf. the lead which should connect to the can was
@ bi-resonator condenser. One type is shown in B above. The procedure not connected at all; each section of the unit
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to follow is described in the text and at A above.
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was bypassing the hum around the filter chokes.
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THE SERVICE MAN’'S FORUM

Where His Findings May Benefit Other Radio Technicians

LASSOING BUSINESS

Editor, Ranio-Crarr:

In Fig. A is illustrated our service
shop. All of the equipment excepting
the Jewell 199 set analyzer (which has
been rewired) is home constructed. A
description of the “lab.” may be of gen-
eral interest.

A standard large-size office desk cov-
ered with linoleum provides a working
bench as well as eight drawers, one for
each of the following: tools, hookups,
condensers, resistors, volume controls,
hardware and small parts, miscellaneous
units. The test panel, at the rear of
the desk, was coustructed from veneer
38 in. x 58 in. x Y,-in, thick, mounted on
a heavy wooden frame.

On the panel at the lower right is an
A.C. subpanel with “on-off” switches for
all units as well as controlled outlets for
a soldering iron and radio receivers under
test; a master switch turns off every-
thing. In the opposite

Fig. A
How's this tor a Service Shop.

A card index is kept for changes on
sets, and duplicate analysis blanks. In
the tube rack at the left of the panel
there is kept ¢ complete set of matched
tubes. A total of about 200 guod hand
tools are provided.

At the extrenie left (under the big
Peerless speaker) is under construction
for a local publicity company, a rack-and-
panel type of aniplifier. Radio, phono-

space in “our” magazine for this letter;
I say ‘‘our” because I feel that “It” be-
longs to the Service Man.

I hardly know just how to put it but
anyway here goes. 1 am sure that there
is not a Service Man that has not heard
these words or something similar, “Why,
I can order that tube from a mail order
house for abeut half that price,” and the
smaller the town the more often he hears
this plaintive refrain.

Consequently, 1 have a far fetched sug-
gestion to make; 1 am confident that if
the Service Men of the country at large
would stick to it, it would work.

If the Service Men as & body would
back the product of some reliable tube
nianufacturer, handle his line exclusively
and talk quality; and if this manufac-
turer would refuse to sell these tubes to
the gyp houses 1 think, in my way of
seeing things, that the result would be
a big step towards helping all concerned.

1 would appreciate hear-
—  ing what other Service

lower corner is a complete =
power plant delivering
A" “B,” and “C” volt-
ages; and a Tungar bat-
tery charger.

A Jewell 199 analyzer
rewired for quick socket
voltage analysis and a
complete set of adapters
are handily arranged at
the center. To the left of . =

ciation,

THE Official Radio
Service Mens Asso-
sponsored by
RaD10-CRAFT, invites all
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 magas

ETE))
snABio |

' zine and is maintained
£ solely for the interests
; of Service Men. Mem-
bership cards are issued
upon passing a written
examination
forwarded
Write for yours today.
The O.R.S.M.A. 98
Park Place, N. Y.

Men have to say on this
subject; in fact, the small
radio dealer also might
well benefit by subscribing
to the same plan.
Lee F. SCHILOSSER,
Lee F, Schlosser Radio
Service Co.,
Haleyville, Ala.
(There are two sides to

which is
by  mail.

the Jewell instrument are

the antenna and ground leads, brought
to the panel on G. E. stand-off insulators.
At the upper right is a broadcast-band
shielded oscillator provided with a plug-
in jack type of output connection.

On the subpanel in the upper left-hand
corner of the panel is mounted a tube
tester to indicate mutual conductance,
filanient emission, and shorted elenients:
a switching arrangement places the 8-
scale Weston meter in series or shunt
connection to any radio cireuit; also, the
meter may be used for external voltage
and continuity tests. Provision is also
made by means of tip-jacks to place any
other meter in the circnit for adjustment
or conmparison, A line-filter reverse
switch and control is built in.

In addition to the equipment on the
panel there is one D.C.-type 90 to 1500 kec.
oscillator; a two-button mike; and two
dynaniic and three magnetic test speak-
ers. There also is available a Universal
meter equipped with test prods and hav-
ing four milliamp., three ampere, five
voltage and three ohmmeter ranges;
namely, a total of 15 ranges for one lone
meter!
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graph and two mikes are switched by
means of jacks and patch cords on the
panel into two amplifiers; and from this
combination, into five reproducers.

We are very proud of our radio library:
a complete file of all radio publications
is kept. Not shown in the photograph
is another table for working tests; and
long shelves provide for chasses, parts
and tubes.

{Note—We nmiay be radio men but we're
not type-mill pushers!)

R. M. CAsTE,
Dunbdbar Radio Co..
Dunbar, W. Va.

(*Mill pusher” or no mill pusher, our
correspondent writes an interesting let-
ter. We are sure that if more service
organizations would follow a clean-cut
plan in laying out a service shop, as have
the menmbers of this company, sales re-
sistance would be greatly reduced.—
Technical Editor.)

CONTROLLING THE PRICES
OF TUBES

Fditor. Rapto-Crart:
I wish that you would grant me a little

1932

this story, as there are to
nost, so let’s hear what the ‘“anti’s” have
to say.—Tcchnical Kditor.)

DANCE STATIC

Editor, RApIO-CRAFT:

The writer was called in to service a
set in which there was interference.

The people danced quite a bit and when
a couple passed (in the front room) a
certain spot close to the front door the
radio set seemed to want to fall apart
due to the terrific noise it emanated.
Well, I knew there was a loose connec-
tion but could not find it—so “Hawkshaw”
went to work.

No locse connection in sockets or base
plugs on the first floor, so up I went to
the second. Nope, no luck. Nearly ready
to give up, 1 went to asking questions.

1 found out that Mr. Amateur a few
years hack had torn up a plank in the
attic and done some wiring. Up conmes
the plank again and the mystery of a
loose connection is solved—you know,
resin jeints,

T. E. Dary,
8 Brookficld, Beulah Park,
Cleveland, Ohio.
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Photograph of the new ‘resistance adapter.”

PRIZE AWARD

ADAPTER FOR “RESISTANCE
SERVICING"”

By Robert Barton

ITH the coming of “resistance meas-

urement” (prong of socket to chassis,
etc.), as a basis of service procedure, the
writer submits a description of a small
unit which he has used for quite a while
with satisfactory results. 1t speeds serv-
ice work “like nobody’s business!”

This device is a special plug adapter,
illustrated in Fig. 1, which is cheaply
and quickly constructed, its object being
to provide a simple means of making elec-
trical connection to the socket prongs
when they are below the subpanel or
surrounded by a non-removable shield.
Contacts on the top plate are “straight
through” connected to the prongs.

For its construction in UY-type, pro-
cure a 5-prong short-wave coil-form, such
as the old Dresner, Octocoil, etc,, and a
flat piece of bakelite approximately the
diameter of the coil formi. Drill holes in
the bakelite plate in the relative position
of the tube prongs, and bolt short screws,
to which are fastened lugs and lock wash-
ers, through these holes. To these lugs
are soldered lengths of bushar which are
then pushed tiirough their respective holes
in the prongs and drawn up snugly; sol-
dering these pieces to the respective
prongs (“grid" contact to grid prong.
*plate” contact to plate prong, ete.,) com-
pletes the job.

A unit of this type having low-resist-
ance, convenient contacts to ‘‘jab up
against” when making a resistance test
instead of “fishing around” in a hidden
socket, is something that I think will
appeal to other Service Men.

Of course the same idea can be adapted
for any type of socket; for instance in
making such a device for a six-prong
socket, procure a tube base with the re-
quired number of prongs in it, drill six
holes in the top plate and then proceed
as described for the 5-prong tube circuits.

By measuring the resistance between
the chassis and each prong of each tube
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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 editors 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 RADIO-
CRAFT and their families.

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

Send all contributions to the Editor, Ser-
vice Wrinkles, c'o RADIO-CRAFT, 98 Park
Place. New York City.

socket, with the current turned off, and
comparing the resulting figures with pre-
viously prepared tables for sets of similar
type resistor, opens, shorts and changes
in value; condenser shorts and leakage:
and instrument shorts; opens or grounds
are readily detected.

FIELD

Tovaice
o

RELAY
L4
+250 V. nov,ac.
Fig. 2
Mr, Sager’s ramote control system.
lZO-VOLT LINE ISO VOLT METER
5 WA'I'T
LAMP
SECONDAW
WINDING

Articles on the “thassis-to-tube-prong re-
sistatice” method of radio servicing for
which this adapter is designed have ap-
peared in contemporary publications, to
wit: “The Resistance Measurement
Method of Servicing,” in the June 1932
issue of “Service” magazine, and; “Re-
sistance Measurement,” in the May 1932
issue of “Radio and Music Merchant”
magazine,

REMOTE CONTROL OF A. C.
DYNAMIC SPEAKER FIELD

By C. M. Sager

HEN operating a dynamic reproducer

with an A.C. field which is entirely
remote from the set, it is necessary to
turn the field supplty to the speaker “on”
and “off,” at the speaker, with the result
that the current is often left turned “on,”
when not in use.

A small relay, of the type formerly used
to control “B” eliminators and battery
chargers, can be used to turn the speaker
on and off automatically.

Remove the winding from the relay
magnet (this being about No. 18) and
rewind with. No. 32 enameled wire, ran-
dom wound, to completely fill the spool.
The rewound relay is connected in the
center lead to the speaker input trans-
former, and operates on the plate current
of the power tubes. Using two '45 or '47
tubes, with a plate current of 60 to 65
milliamperes, only about 4 or 5 volts drop
across the magnet winding is required to
operate the relay. See Fig. 2.

A “SHORTED TURNS” TEST
By Clifton E. Wellman

I HAVE never seen deseribed in any ra.
dio magazine the following method ol
testing for shorts in power transforniers.
It does not require elaborate or expensive
equipment.

Many Service Men cannot tell when a
power transformer is faulty, unless it has
reached the point where it may be identi-

. CLOCK SPRING

HANOLE

SCREW

Fig. 3
Here's how to test those shorted turns.
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Fig. 4
The screw starter.
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fied by the louks, the smell, or the open
circuit condition of a secondary winding.

However, by utilizing the primary wind-
ing of the transformer to be tested as a
shunt for an A.C. 150-volt meter, as shown
in Fig. 3, shorts in the secondary wind-
ings are indicated by the drop in the
meter readings. These should be checked
against readings taken from transformers
known to be O.K. A chart should be
made up of these readings of the popular
makes of radio sets that come into the
shop; (the readings between different
makes of transformers do not differ very
greatly). Shorted turns in the primary
windings may also be indicated in this
test.

The following tests and readings, sub-
mitted as examples, were made upon a
Victor model R-15 power transformer:

Yolis
Voltmeter readings, test prods open. 110

Voltmeter readings, test prods
shorted .......cceveesvtcnnsnans 0
Test prods connected to primary of
trans., A to C. No. load.......... 90
Test prods connected to primary of
trans., A to B. No. load......... 86
Test prods connected to primary of
trans.,, B to C, No. load......... 1

Test prods connected from A to C. 90
Add the following load—dial light. 89

2 power tubes..........c.c..u... 71
Rectifier ...........coviirnnnens 652
4 screen-grid tubes.............. 32
Short rectifier plate to grid..... 1.5
Short rectifier filament.......... 10.5
Short rectifier filament to plate.. 70
Short power tube filament....... 28
Short '24 tube filament.......... 26
Therefore, readings that differ very

much from the chart below would indi-
cate that the transformer is not 0.K.

Voits
Victor R-15—Sec. free......cevveee 90
Load 2 pr. tubes and rect........ 62
Crosley 308-318-33S-34S—Sec. free.. 85
Load-rectifier ....... S00000000000 Lt
Radiola 41—SecC. free.......o00000s 96
Load-rectifier ............ veeeeee B2

Atwater Kent 44—S8ec. free........ 178
Load-rectifier ................ .1
Philco 77-TTA—Sec. free....co0ee.e 84
Load-rectifier—all tubes ........ 30

A GOOD SCREW-STARTER

By Ray L. Mason

SERVICE tool that T have found ab-
solutely indispensable in my shop is
made from a piece of copper tubing (such
as refrigerator men or auto mechanics
usually have around) about six inches
long and with a diameter of about 1, in.
or larger, (if copper tubing is not avail-
able an old curling iron will furnish the
tubing) and, a piece of clock spring.
Pinch the end of the tube in a vise un-
til almost closed, insert two pieces of
clock spring about one inch long into the
tube, leaving about a half inch protrud-
ing, then pinch tightly and you will have
one of the best screw-starters you could
ever find. The completed tool is illus-
trated in Fig. 4,
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A SCREEN-GRID DETECTOR
FOR THE A.K. 37

By George Stoneham

OLUME and sensitivity were increased

approximately three times, selectivity
was improved and tone gquality was un-
impaired by making a few slight changes
in an A.K. model 37 receiver. The
changes made in this radio set may be
made in any receiver where the type "27
detector operates with comparatively low
plate voltage and R.F. input.

The original cireuit of connections is
shown in Fig. 5A; B, the completed dia-
gram, incorporates a type '24 tube as the
detector.

THE SERVICE MAN’'S FRIEND
By Wilbert L. Misner

N the life of every Service Man there

comes a time when he will accidently
mar the surface of a radio receiver cabi-
net. The writer takes care of such con-
tingencies by always carrying along a
small bottle containing clear varnish and
capped by a rubber stopper. The pro-
cedure is illustrated in Figure 6.

The rubber stopper moistened with a
little varnish is rubbed over the scratch
until the varnish flakes have been dis-
solved and mixed with the fresh varnish
and presto, the scratch will have dis-
appeared!

Where the scratch has gone through
the surface of the varnish and reached
the wood, use a soft-lead pencil to darken
the surface and then follow the procedure
previously described.

REPAIRING A.K. POWER PACKS
By Herbert W. Jones

E all know what a messy and tough

job it is to repair A.K. Power Packs
in which one of the condensers is “shot.”
However, there is one method which, in-
so-far as the writer is aware, has never
before been proposed to the main body
of Service Men. This is a simple and
effective method of repairing such A.K.
models as the 37 and 38—and without
tearing the can to pieces or melting out
the sealing compound; the principle is
applicable to other makes of receivers
having similar power pack design.

If either the detector bypass or the
filter condensers are shot, remove the
cover and loosen the clamp which holds
down the two cans, raise the filter sys-
tem can and then place under it a piece
of insulating material. Then, cut the
bare lead that connects from the filter
can to the center hold-down, bolt and sol-
der a piece of insulating wire to this bare
wire from the can. Replace the can, place
another piece of insulating material un-
der the hold-down clamp (that is, over
the filter can) and tighten. The filter can
should now be entirely insulated from
the chassis.

The original connections of the filter
system of an A.K. mode! 37 or 38 receiver
pack are shown in Figure TA; in 7B, the
connections of the filter system are shown

1832

after being revamped in accordance with
the above procedure.

Since the filter system is now connected
to ground through condenser C6 the re-
sulting effective capacities of the con-
densers in the can will be a function of
the capacity of C6; in other words, we
are bringing into use the law of con-
densers in series.

Therefore, to raise the effective capacity
of C2, the condenser C7 connected to the
outside of the can is added in parallel to
C2 and C6.

Although the effective capacity of C3
is lowered, it is not possible to notice
any difference in operation of the set.
However, if desired, its capacity, too, may
be increased by connecting an external
condenser from the can to the detector
positive terminal on the terminal board.

Condenser C5 is added to aid in the
filtering.
-A- PHONE COND,
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Fig. 5
Changing for the screen-grid detector.
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Fig. 6
At last, a scratch eliminator!
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And for repairing that A.K. power pack—
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Radio Service Dita Sheet

PHILCO MODEL 15 SERIES, |1-TUBE SUPERHETERODYNE CHASSIS

{Used in Models 15X and I5DX receivers; and includes inclined sounding board, twin reproducers,
tone control, A.V.C., visual tuning, local-distance switch.)

A feature of this chassis deslgn is the
exceptionally fine gunullty of the reproddine-
tion. Note that tabes of the 6G.0-volt or
“mitomotive” type are used in tlis ultras
modern receiver, a product of the Mhilco
Radio & Television Corp,  The following
quetatien is of particular interest.

“In efficlency, o economy of carrent and
space, in nniformity, in freedom from trou-
Dle amd in all-around performance, the new

I'hilco G.3-volt universal-service tubes are
CABLE FROM WHITE BLACK FROM  YELLOW
SEY S = . '-;,_H FIELD c?n.

GREEN - 5%
BLUE AND -.:5{‘)‘
SREEN AND WHITE © i B |
BLUE <

YELLOW FROM
WHITE — 5
WHITE FROM
\.\volca cou.l i
= ﬂﬁ"""

T i
S, [
FIELD COIL
g - .
-

\
BLACK con
i WHMITE FROM
BLACK FROM  MAROON FROM  BLACK AND VOICE
FIELD COIL VDICE COn WHITE coiL
superior to any tubes that we know of.

past or present,
“"We will standardize on 6.3-volt heater
type tubes, since their use permits appiica-

tion (o automotive receivers and 1ne, sers,
as well as to AC. iostruments: thus, all
new developments in futare Phileo talees
will be immediately avatlable for alt these
clirsses of service.”

Following is a list of the features of this
set, as furnisledd by the factory @ Inelined
sonmding  board, twin-reproducers, AV,
antomatic tuning silencer, distance switeh,
illuminated grille, tone control, shadow tun-
ing, slowing arrow station finder, station-
recording type of dial,

The resistors in the Maodel chassis
should measure ns follows: 112, 11 AERIOIN
ahms: R, RS, RIS, 49-meg. : R4, L 1G-meg.
RG. S5L.000 ohms: RT. 200 ohms: RK. R14,
R1G, L megE ;o RO, 000 ohms; RO, i
ohms=: 11, 9000 ohms: K12 25-meg,
tdotted : see text) ; REL, RO, 5.0 ohms S
15, 25,000 ohms; 20, 24-meg, ; R2L
R22, 50 olims ; B2H, 205 ohms,

Condensers 1 to U9, tuning or trimming
condensers. Condensers 1o, ¢22 v2n
1T mmf, units: C11, G112, €3G CIK,
o%-mfor O, C1E, on-mfl s G5, C2g,
nf.: CHE 35 mmf ;o V20, 1, mf.;

27, AOl-mf.; C26, 31, 0.0-mf.
[ads G, tone controel eondense
02-mf, cdotted D see fextr D US4, 8
OES-mr s ORGS0 JIsamflr OBG,
telectrolyticnr : G\, 700 mmf,

The reproducer system of thls receiver des
serves  specinl mention. Ime to the fact
that there are two sepiarate dynamie re-

3
LY

TRV

producers operatlng from a single receiver
output, 1t is absolutely essentinl that the
insztraments he corrcetly “poted”—that  is.
the fichl and voice coils muast e conneeted
so that the correct “phase” relation is main-
tained between the two pnits. 1 Both dia-
pliragms moving in or out at the same time.)
For this veason a detail Hlustration of the
reproducer leads, showing their cvolor code
and connecttons, is reprodoced in this Data
Sheot,

Chassesx stamped at vear with a clreke
around Nos, 200 and 21 mnst have 112 and
102 added to reduce distortion Jdue to power-
ful local stations ; Nos. 22 and 23 have (52
but may requive R12 5 subsequent ehasses are
cauipped with both,

“Doth speakers have identically the same
frequency response  characteristies,” states
the manufacturer. Fhe two reprodueers are
wsed to obtnin more uniform sound distrlne-
tion. An echoe-nbsorbing screen at the rear
of the cabinet prevenls echo and hlur-—and

temds to incercase  front-projected  sound
volirme,
The power rating of the set is 1135 watts,
The tnlbes in the Madel 15 chassis are
very  ceonomleal in their dilament-carrent
regqnirements.  The types 37 amd 431 inbes

-

consunme only 0.0-A 0 the 42 1 the output
pentodes), 0.7-\,: the 'S0, 2, A,  The
filanients of all of these tubex, exeept the
SO, are rated at 6.3 V.5 the 'S0, 5 volts.
With an A, line potential of 115 volts,
volume eontrofi at maximum, with the sta-
tion selector titrned to the low-frequency
endl and the power switeh in the “middie™
position, the following rendings are normal:
Plate potentlal (measnred to eathode), VI,
165 volts: V2, V4, 250 volts: Vi, G0 volts
V3, 290 volts: VG, zero: VT, T3 volts; VS,

100 yvolts: VO, VIO, 233 volts: V11, 320
(per plater.  Sereen-greid (to eathuder, VI,
{ 00 volts: V20 V4 V4 80 volts: VO, V10,
270 volts,  Control-grid (to cathode), VI,
VIO, 15 volts: V2, V4, OX3-volt ;
O, 0008 volts ; V6, VX, 0.2.volt ; VT, 0,4-volt,
Cathode (to filameutr, V1, 30 volts: V2 to
VO, 10 volts: V10, 15 volts: V2, V4, 0.85-
volt; VI, 3.3 valts: VG, V8, 0.2-volt; V7.
O.4-volt.  Cathode (to filament), V1, 30
volts; V2 to V9, 10 volts; V1o, V1l, 15
volts.
-
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Radio Service Data Sheet 72

RCA VICTOR MODEL R-78 BI-ACOUSTIC 12-TUBE SUPERHETERODYNE

(Also, General Electric "Convention’ Model J-125 Chassis.)

This is the first commercinl yeeeiver fo ix essential s otherwise, the ANV,Co will be able hum also may be caused by insuflicient
incorperate the new *=upcr-phonic’ line of cithsedd to function by a loeal station when twist in the volume control leads, due to
tubes which have recently made thele ap- it is desired to tune in n weaker station pickup by ACL 1L
pearance on the market, The tubes of this on an adjacent channel, In localities remote from strong stations
series incorpornted inothe RTS8 (and J-125) The voltage developed across resistos R4, #t may be desiruble to inerease the AV.C
thassis are the 38 LI, pentode, 56 generals R, R22 furnish control-gzerfd blas for V1 action to obtain better than 100 my, sen-
purpese, 6 Class I3 oand N2 mercury-vapor the drop across R4, R22, is the controi-grid sitivity., Thix is accomplished by shorting
rectitier.  (The type 3% tubes are of G- bias for VZ2: aml the drop across R4, con- out R1, ax indicated by the dotted  line,
prong-base desiEn,) trol-grid bias for Vi, “short.”

A feature of the receiver is the tone con- s the drop in these resistors is due to To reallgn the chassis, an output meter
trol, which is desighed to maintain even re- the signal potential applied to the NV will be necessary.  (Thisx may be a current-
production of the low and high frequencies, e and this voltyge is in turn dependent squared galvanometer connected to the sec-
regardless of the volume setting,  Thus. upon the bias of the ... fust detector, ondary of T3 in place of the reproducer
bass  reproduetion nt low volumes ix not R E amplifier, an oantowatic action % voice coil 3 oan 05 mae meter in tlu-. plate
attennated ax when non-cotipensating cip-  Obtined ; greater voltage is applicl to the  supply Jead to V25 or 1 low-range A, volt-
cnits are used, R.F. and tirst-detector than to the LIt meter aeress the reproducer volee cotl.)

prevent overloading of these talws dioe to A Cdummy't H6-type tube having an open
wostrong, undesived adjacent earrier, heater cireuit is required to repiace V11

The undistorted power output of the make eertain that the dial pointer veads
R8s rated at 10 to 20 wates, depending exactly at the short line on the scale when

‘The resistance and capaeity vaiues of
the respective units are indicated by tigures
within parentheses,

The following operating voltage and eur-  ppon {he percentage of modulation of the  the gang condenser plates arve fully meshed,
rent readings are for a 120-voit line. the  jpeoming signnl; consequently. to compen-  Then, align the eiveuits at 1,400 ke., with
volume control set at “minimum,” and 0o gaee for variations in seund intensity over  the volume control in the *maximum”
signal heing received, the andio frequency band as the output Is  position,

Filament potential, afl tubes, 2,5 volts, varied within these limits the vohune con- Follow thls with tive alignment procedure
Plate potential (1o enthode or  tilament ), trol cireudt ix arranged to produce substan- at 00 ke, then repeat the procedure at
V1, V2, V4, V6, VT, V10, 210 volts: V3L tially flut response between the range of 1400 ke, Condenser C44, the GoY Ke, trim-

TO volts; Vi, 200 volts: VS VO, 400 volts s 35 and 5,000 eveles, mer, is reached through a hole in the top
V11, zero.  Plate cureent, V1, V1o & m The trap cirenit AFC1 C11 tunes to of the chaxsis, aud about half-way along
V210 ma.; V3, VG VT 5 ma; V4, 20 approximately  the middle of the AF, re- a line drawn from the tuning dial to the
nu s VA, 1, ma,; VR VO, G ma, 3 V11, zero, spoase range and as the volume is reduced socket of the flrst-detector,

Control-grid potential (to cathode or tila- to one point, it canses greater attenuation of To adjnst the LF, c¢irenits, set the
ment), V1, V2, Vi Vi, N VI Ve VI, the middle  register than at  either end, service oscillator at 175 Ke., replace the
zero; Vo, 12 volts; V6, VI K volts, Sereen- From this point teo the minimum position  pegnlar type 56 tnhe with the dumnty 56, as
d (to cathode or filament), V1, 1060 volts; the volune eoutrol acts as a potentiometer previonsly  deserllwdd, couple the oscillator
Vi, V10, 95 volts. Cathode (1o heater) acraxs the trap cirenit aud reduces the vol- to the control-grid of the first-detector, and
potential, VI, V3, V10, T wvelts; V2, 10 ume without changing the frequeney re-  set the volume control at “maximuom™: ad-
volts: V4, 8 volts; V5, 12 volts: V6, V7,  spouse to any greater degree, Just first LIVT.2, then LIT.1. Repeat the
11 volts; V11, 15 volts, This comple(es  the description of the  procedure. Looking at the rear skirt of
The input =ignal potentinl for the L. first half of the volunie contrel; the second,  the chassis, amd reading from left to right,
amplifier is applicd glse to the AV.C, am- which functions only over the last 20 de- the trimmers of the LI, trapsformers are
plifier tube due to the zrids of both belng  grees of the angular movement of the vol-  arranged in the following order: C8, (7,
conpled  together by meaus of €22, The nue eontrol, is resistor Rl counected be- CiG, Chs Terminal panel P'1 08 below these
cutput of the LF, amplifier V4 is applicd tween the RF, nnd first-deteetor eathodes adjustments. At the left of I'1 is the
to secund-detector V3 throngh a sharply- and varies the overall sensitivity Cfidelty” wwiteh, SW.1,
tuned  transformer LFT.2: however, the Pushi-pull voltage amplifier VE-VT ix the It is a good plan after making the LF,
ontput of NV, amplificr V1O is eoupled driver stage for pnsh-push amplifier V8-V, realignment adjustments to repeat the os-
to A V.G tube V11 through a broadiy tuned Cabinet resenance has been nullifled by cillator amd BRI adjnstments,
unit means of two side chambers ; the baflie aea Followlng ix the color code of thc power
Although too mueh selectivity abead of i< Lirge, transformer; 1, biack, red tracer; 2, black-
V11 1s undesirable, sinee It introdoces ox- To prevent excessive lnug and noj it Is red: B oved: 4, 050 yeltow: G X, brown: 7T,
cessive distortion and overload as a station essential that a good ground e conheeted brown-black ; 9, 11, bine; 1), blue-yellow
signal is tuned in, still, a eerfain ameunt to the yellow lead of the chassis ; consider- 12, 14, green: 123, green-yellow,

{1978 Mwr)
14-50 w8 ) (4:50mr ) ) """? L3 Vi (s nm-)'fﬂﬁ?’, R15, (1826} vio v o 14(5100)  LF CUT-0FF ComraaL
2 v G € w = n- | T vs nanC‘.‘h':. 3oy A28 (30000} AFC PUSH-PULL
00E iy “mz"’ 'i. s 1 | ot '=-.cs y o080 sgs
AV.C t PET2 1€ Swi ) ) Af 1

nt I.s—nr_.
5 (120} %)
T“'{I’EFI’;‘ '_:. Yyl
| Fon (o0 T x| T 4‘%“
) WF )
“ o o b e
- e :II - LY .
(LMt -mm | . : 1SENSTTTY
“._? I {1500) | CotneLy | TS
{ ~ s .
0.4- =il "—":25 LE. 175 KC, BAMADLT PEAKED.
e [ S S 1 1 770} i {22 t10e7024 | (O5T) Saam 13 Fot, ACRERSED sk,
- CHASSIS MoV SATIC R AHD RTA-B ARE GANGED. PUSH: PUSH To
AL SHIELD, 4i'i FHAMERTS
i w2 fnE i
Schematic circuit of the RCA Vlictor Model R-78 { i .E 57 | TEmV ReT Ty
receiver. The same circuit is used in the G.E. "_;-‘_:‘ feigec] Chpraate Py - J
“Convention’” Model J-125 set. All the tubes BAC , I . |
are of the new ‘“super-phonic’ series. The FiELD Con |
power consumption of the set averages 110 W2 E\;' i |
watts; and varies between 70 and 130 watts, (sv ;7
depending upon the degree of output volume. "'am
The undistorted power output may reach 20 o,

watts during heavy passages in the program
of a strong station.
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RADIO SERVICE AND
THE ELECTRIC CODE

The third of a series in which the
need for proper radio installations

By GUS JACOBSON

is emphasized.

N a recently issued report of the New
York Board of Fire Underwriters, the
following excerpt may be of interest
to radio Service Men, home owners, or

other unauthorized persons doing elec-
trical wiring. “The records of proven
electrical fires compiled by the Electricat
Bureau of the New York Board of Fire
Underwriters show that the losses for un-
inspected and unapproved electrical de-
vices, materials and wiring constitute 81
percent of the total electrical losses.”—
J. C. Forsyth, Chief of the New York
Underwriters Inspection Bureau.

Chicago reports 650 electrical fires dur-
ing 1931, Of these, W. A. Jackson, City
Commissioner of Gas and Electricity re-
ports that 400 occurred in residences and
80 percent of these were due to faulty
wiring installed by home owners and
other persons untrained in the methods
of installing clectrie wires,

Other figures compiled by insurance
officials, electrical contractor associations,
and power company inspectors through-
out the country, with a few insignificant
exceptions, show similar trends. In all
summaries, the majority of electrical fires
are shown to have occurred in homes
where comparatively small amounts of
power is consumed. The exceptions are
several communities where electricat au-
thorities do more than shake an admoni-
tory finger at householders where viola-
tions are discovered or where a fire has
caused enough loss of life to awaken a
temporary public conscience.

When a comparison is made between
the current used in the average single-
family residence or apartment, and the
large amounts of power used in factories,
and the inverse ratio of electrical fires
that seem to occur with these large
amounts of power, the inevitable conclu-
sion is that such fires are caused, not so
much by the presence of heavy currents,
as by the manner of confining these cur-
rents to their conductors and the preven-
tion of arcs near combusiible materiai.

This is well known in the electrical in-
dustry, and the National Electrical Code
devotes as much attention to the insula-
tion and protection of current-carrying
conductors as to the conductors them-
selves. The false economy of using 250-
watt sockets to operate 600-watt irons
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has heen proven time and again. The
Association of Electragists, International,
in 1931, inaugurated a campaign to bring
the attention of landlords and sinall-home
owners to the lack of sufficient conveni-
cnce outlets in homes. Figures from
member electrical contractors have been
provided, proving that the cost of replac-
ing burned-out sockets, accidents happen-
ing while the light was off due to fuses
blowing from overloaded materials giving
way, and mechanic’s time lost travelling
to and fro on these small blowout jobs,
average in three years, more than the
cost of installing convenience outlets.

Profits for the Service Man

The intelligent radio man should use
these facts as a means of adding te his
income. That nearly all this unapproved
wiring takes the form of extensions from
electric light fixtures is self evident for
all power companies require that certifi-
cates from local insurance authorities and
municipal etectrical bureaus be registered
with them before permitting current to
be turned on.

When a Service Man is called in to in-
stall or repair a receiver and finds one of
these scrap telephone or bell wire ex-
tensions, he can become a salesman of
safety and explain the menace contained
in this type of electrical installation. To
a woman, what argument is more potent
than that offered by the fact that 286
children, aged six and under, have per-
ished in fires of proven electrical origin
within a radius of twenty-five miles of
Manhattan during 1931? And 81 percent
of these fires were due to wninspected
and unapproved devices, mualerials, and
wiring,

Every radio Service Man has found
that, after solving a bafling case of
trouble (especially after others have
failed or the owner has become involved
in a hopeless mess after attempting to
repair a receiver himself) radio set own-
ers are apt to place confidence in every
statement the Service Man makes. A
time like this is an opportunity for the
radio Service Man to bring out his array
of facts regarding unapproved wiring and
to sell the set owner the idea of electrical
safety,

Even lhouseholders who do not care to
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Radio installations may come and go but the

good ones remain forever. This is well illus-
trated by the sketches above. The upper one
shows how ‘‘the well-dressed installation will
look,” and the one below, how it will "*not look."

B0 to the bother of having outlets in-
stalled at that particular time, may be
so persuaded by the radio man’s conversa-
tion that he will have such receptacles
installed when the house or apartment is
being painted. If contact is maintained
with such a householder, as for example
by means of free tube tests, this jcb
should go to the Service Man or the elec-
trical contractor he is associated with.
In communities where licenses are re-
quired, or where Service Men have not
been trained in methods of installing
receptacles, radio men will save themn-
selves plenty of grief if they contact
electrical contractors and turn all pos-
sible jobs over to them, on a commission
basis,

There is litile reason why Service Men
cannot utilize their continual contact with
set owners to perniit them to sell these
latter electrical appliances, or any other
merchandise they can obtain through
regular wholesiale channels. Iu a number
of cases where radio service organiza-
tions are also electrical contractors, Serv-
ice Men carry catalogues of standard elec-
trical appliances with them in their cars
and are able to quote prices and to give
specifications of any particular type the
set owner expresses an interest in.

(Continucd on puge 116)
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AN AMATEUR'S S.-W. RECEIVER

The "A. C. Portable Pentode' described in the September,
1931 issue of this magazine has created such enthusiasm that
we are pleased to present this short-wave version.

By WM. H. HENTON

HE Pentode DPortable receiver de-

scribed in the September, 1931 issue

of Ranio-Crarr has worked to such

perfection that the writer was tempt-
ed to build a short-wave receiver using
the same general idea of construction as
described in the article referred to. Hav-
ing built and operated the new receiver,
and securing results that equal that ob-
tained on the broadcast set, 1 am passing
the dope along to others who may be in-
terested,

The schematic circuit of the set is
shown below. It has but two controls;
the tuning condenser C2 and the oscilla-
tion control R2.

Construction

A metal case, preferably of aluminum,
is cut to fit in the case to be used. The
writer used an 1.C.A. Insuline Midget
Conipanion carrying case, the size of
which is 61,x71,x103; inches. Although
any box of suitable size may be used, an
old Victrola box would be suitable. The
purpose of the metal box is, of course, to
serve as a shield, therefore avoiding body-
capacity effects which are very annoying
on the higher frequencies.

All coils are of the tube-base type. Se-
cure ah old tube base and drill four holes;
one directly over the plate prong, one 1
inch higher over the F prong, one ', inch
above the latter over the F— prong, and
the last one at the end of the winding
over the “grid” prong. Complete data for
the coils are given in the list of parts.

in order that all those who build this
short-wave portable receiver may secure
the best results possible, several precau-
tions must be taken.

First, the receiver must be capable of
oscillating or no results will be secured.
If all! the connections have been properly
made and the set still refuses to oscillate,
the trouble may be due to some or all of
the following:

1. Antenna condenser set wWrong.

2. Low filament voltage,

3. Tickler coil connections reversed.

4. Tickler coil spaced too far from the
plate coil.

5. Insufficient turns on the tickler.

6. The tube used is a poor oscillator.

This latter trouble rarely happens as
long as the tube is good, but may fool you
sometime.
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List of Parts

Referring to the circuit diagram, the

parts have the following values:

C1 Pilot type J5 5-plate midget condenser;

C2 Cardwell type B 5-plate receiving con-
denser;

(3 Aerovox .0001-mf. condenser;

C4 Aerovox .0002-mf. condenser;

C5A Aerovox .5-mf. bypass condenser;

C6A Aerovox .01-mf. condenser;

C5 Flechtheim 2 mf. filter condenser;

C6, C7, C8 Aerovox 4 mf. electrolytic con-
denserss;

C9 Aerovox 1. mf. filter condenser;

R.F.C. Hammarlund 85-mhy. choke;

R1 9 megohms;

R2 Centralab 0-75.000-ohm
sistor;

R3, R4 Electrad 12,000-ohm resistors;

R5 Electrad 5,000-ohim resistor;

R6 100,000-ohm resistor;

R7 Lynch 1,-megohm resistor;

R8 Lynch 400-ohm “C' bias resistor;

V1, V2 NaAld UY-type socket;

V3, V4 NaAld UX-type socket;

PT. Earl power transformer.
The coils necessary for

bands are as follows:
For the 85-meter band; I.1, 26 turns No.

variable re-

the various

26 D.C.C. wire; L2, 12 turns No. 26
D.C.C. wire. Both coils are wound in
the same direction—clockwise, as de-

scribed in the text.

For the 40-meter band; L1, 13 turns No.
26 D.C.C. wire; L2, 8 turns of No. 26
D.C.C. wire. Both coils are wound in the
same direction as described in the text.

For the 160 meter and police bands;
L1, 63 turns of No. 26 D.C.C. wire; L2,
30 turns of No. 26 D.C.C. wire. Both coils
are wound in the same direction as de-
scribed in the text.

The above brief description should be
sufficient for most set builders. Because
it is housed in a carrying case, it is easy
to handle and therefore easy to transport
from one place to another; for this rea-
son it is called a portable receiver. The
appearance of the set is exactly the same
as the “A.C. Portable Pentode” described
in the September 1931 issue of this maga-
zine, and the reader is referred to it for
reference as to the general procedure to
follow.

It might be well to state that the tun-
ing condenser C1, while it is shown vari-
able, is set once for best response, oscilla-
tion control, etc., and left alone; although
its adjustment may have to be changed,
in some localities when changing from
one band to another.

After winding the coils as per the speci-
fications given previously, the four wires
resulting therefrom are connected to the
tube-base prongs in the manner shown
in the diagram below. For instance, re-
ferring to the diagram, it will be seen
that the two ends of the tickler coil are
marked “F+4" and ‘“P,” signifying that
that end of the winding marked “P"” con-
nects to the "P” prong of the tube base
upon which the c¢oil is mounted; the
same reasoning applies to the remainder
of the coil. Care should be taken, how-
ever, that the socket into which the coil
plugs is connected up in accordance with
the markings shown.

To construct the choke at home, wind
(jumble wound) 800 turns of No. 36
S.S.KE. wire on a form (which may be a
dowel stick) one-half inch in diameter
and cut to a length of approximately one
inch. Thus, an efficient R.F. choke may
be made.

DYNAMIC
SPEAKER
- PG

o

. ¢

P
v3

Complete schematic circuit of the short-wave portable receiver.
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RADIO-CRAFT KINKS

Practical Hints From Experimenters Private Laboratories

PRIZE AWARD

SIMPLIFIED SHORT-WAVE
INDUCTANCE

By Russell Johnson

XPERIMENTING around with my ra-

dio set, 1 made the interesting dis-
covery that I could control a number of
short-wave coils of the standard plug-in
type by means of a single 4-pole switch,
simply by connecting each of the pri-
maries in parallel as indicated in the dia-
gram, Fig.l.

HOW TO MAKE A CHEAP
“B" UNIT

By D. E. Black

FOR an experimenter who wishes to
make all of his own eguipment, the
author offers the following description of
a simple “B” voltage supply-unit which
may be built trom parts borrowed from
a “Lizzie.”

Referring to Fig. 2, transformer T1
and filter chokes CH. may be made from
the spark coils of model “T” Fords.

The first step is to take out the tar
compound of a “Ford” spark coil and re-
move the windings. Tlie length and di-
ameter of the core is such that it will
accommodate the mnew secondaries of
16,000 turns of No. 33 D.C.C. wire, center-
tapped. As indicated in Fig. 2, consid-
erable filtration is required; chokes CH.
may be spark coil secondaries. This little
“B” supply unit will work very nicely in
conjunction with small automotive re-
ceivers.

RAISING THE A. C. LINE
POTENTIAL

By R. Foltz

\X/ISHING to make a simple “B” elimi-
nator which, without the nse of a
high voltage winding, would deliver
about 150 volts at about 9 to 10 ma., the
writer constructed the unit illustrated in

Fig. 3. The increased voltage was ob-
R.F. COILS
(CONSTRUCTED §0 AS TO
A ELIMINATE PLUGGING-IN)
o, ; —"

SELECTOR SV‘VITCH
LOCATED ON PANEL

Fig, 1
This four-pole switch does the trick.
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$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 *“Radio-
Craft’* and their families.

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

Send all contributions to Editor, Kinks
Department, c-0 *“Radio-Craft,”” Y8 Park
Place. New York City.

“Radio-
No un-

METALLIC
DEPOSIT

Fig. A
Here is a job for the treasure finder!

tained through the use of the auto-trans-
former principle of connection, center-
tapping the primary of a filament trans-
former as shown.

Constructional details for such a trans-
former are as follows: Primary, 600 turns
of No. 30 enameled wire tapped at 400
turns; secondary, 36 turns, tapped at 18
(in lieu of this tap a ecenter-tapped re-

6 VOLTS Ty
M

wRImee

X

BH1=3N

Lu':-frh}“
Fig. 2

The old Ford coil is here again.
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sistor may be used). The core has a
cross-section of three-quarters of an inch
and was obtained from a burnt-out trans-
former,

“CHECKING UP"” OLD TUBES

By Mark Hacker

OOK your tubes over and if you find

some as described in this article, re-
place them and revive your old set.

In the illustration, Fig. A, are shown
two type ‘24 screen grid tubes. In one
tube, left, ¥ig. A, appears at the top a
definite metallic deposit under and around
the grid cap. the connection to the con-
trol grid—the heart of the tube. The
other tube, at B, shows no such deposit.
Both test *‘good” on a tube checker such
as is found in stores, and there is
trouble!

Practically all test instruments (out-
side of the radio laboratory) check only
the static condition of a tube; which
means that while on such an instrument
both tubes test the same, on a dynamic
test (the duplicate of conditions under
which the tubes would be operated if they
were placed in a radio set), they would
show a great discrepancy.

The tube at A, with the mietallic de-
posit in the top, has suffered quite a
change in in-built characteristics. This
deposit is the condensation of metallic
vapor from the filament and other hot
portions of the tube, and is usually pres-
ent only when the tube has had quitc
sonie use.

This metallic layver, due to its belng
around the control grid wire that goes tc¢
the cap, is connected to the control grid.
This extra surface of metal changes the
responsiveness of the tube considerably;
also, being in the grid circuit it changegs
the tuning of the receiver. Since any
abnormal change in the tuned circuit of
a receiver is deleterious to its operation,
a set in which is included one or more
tubes of the type exemplified by A cannot
function correctly.

o
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Fig. 3

Here's another way to raise that line voltage.
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THE A.C. PORTABLE PENTODE
ON SHORT WAVES
Sditor, RADIO-CRAFT:

In the September issue of Ramo-Crarr
you published the diagram and data for
the “A.C. Pentode Portable” receiver de-
signed for the broadcast band. Being
tired of buying batteries for my short-
wave receiver, I used your hookup for the
20, 40 and 80 meter bands and built the
set as per your data with the following
exceptions: Instead of using the speaker
field for a choke, I used two 30 henry
chokes; and instead of the output trans-
former specified. I used a type '45 push-
pull transforinen, all of the primary being
used instead of just half. In other words,
the center tap of the primary is not used
at all. ILE.L. coils and bases were used
and an old S.L.F. tuning condenser de-
signed for the broadcast band was torn
apart and all of the rotor plates and all
but two of the stator plates were removed.
One new rotor plate was cut from sheet
brass and double spaced between the two
stator plates that were left. This ar-
rangement gives excellent band spreading
of the “ham” frequencies. leadphones
are uncomfortable because of the enor-
mous volume. When a metal panel is
used as a shield, hand capacity effects
are negligiblee We have tried most of
the common tube combinations but have
found that the 24 and '47 layout gives
best results.

I have not missed a single issue of
Ranio-Crart for the past three years;
they are indexed, and the indices are kept
in a loose-leaf binder so that the whole
stack need not be gone over if an article
two years old must be found.

Hoping that this may be of use to some
other fellow, I am

J. B. Sxirn, W5AXR,
216 W, Stephenson Ave.,
Harrison, Ark.

(We have received a number of con-
gratulations on the use of this receiver
in the broadeast band. Now, let's see how
big a record we can pile up on the S.\.
band.—FEditor.)

A SINGLE CIRCUIT AUTO
RECEIVER
Editor., Ramo-Crarr:

If you have never tried a single-cirenit
regenerative set in an automobile, you
might be surprised at the results obtained
under good conditions, I am not advo-
cating it as a substitute for a standard
auto radio, but in my case I often sleep
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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, nor is it necessary to
hunt for and address envelopes. Moreover,
the space for your name on a coupen 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 a
postal card is only lc whereas a letter costs
2c 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 cut and mail the card of the adver-
tiser whose literature or offers you want to have
sent to you.

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

CHICKEN NETTING T

FRERT

- .002
- MF

PHONES

The *‘latest™ advances in auto-radio design

in my car at night away from home, and
I use a one-tube set with headphones to
hear my bedtime story.

Stations up and down the Pacific coast
can be heard quite plainly. With an audio
tube added, it undoubtedly could be used
to listen to local stations while riding, as
instrumental music conld be heard above
the noise in my car {which is not a late
model) from powerful stations 50 miles
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away. The accompanying sketch clearly
shows the mode of connection.

The set is of the conventional type
assenibled in a strong oak box. A type
'30 tube is used with one dry cell for fila-
ment voltage; in this manner its opera-
tion is entirely independent of the con-
dition of the car battery. The coil is a
Birnbach 3-circuit tuner with the antenna
connected to the top of the secondary and
the primary not being used at all. The
antenna I am now using is a piece of
chicken netting about 2 feet wide and 4
feet long. The set is grounded to the
frame of the cur.

H. A. Hainms,
32 Clark St.,
Santa Rosa, Calif.

THESE TUBE VOLTAGES
Editor, Ranto-CrarT:

From data sheets published by you, I
note that operating voltages of the '35
tube vary greatly with different manufac-
turers. Some specifications call for 225
volts on the plate, others as low as 160.
Also, screen-grid voltage, grid bias voltage
angd plate current show great variations,

I believe that a number of readers who.
like myself, are not so well grounded in
radio theory. would appreciate an article
on this subject. Could you publish one
in the near future? Have learned quite
a bit about radio from Ranto-Cravr.

Winniay J. Ryax,
1053 Bryant Ave.,
New York City.

(It is very difficult to write an article
covering this subject. The same reason
ing applies in the design of radio sets as
would apply, for instance, in the design
of antomobiles, One manufacturer of a
car might use one type of bearing and
another manufacturer making the same
class of car will use an entirely different
bearing for exactly the same purpose.
The reasonh seems to be a matter of opin-
ion. While the rated voltages should be
adhered to at all times, nevertheless, oc-
casions arise where this condition would
complicate design. For instance, the
rated plate voltage of a certain tube may
he 250 bhut when used in a resistance-
coupled amplifier, an actual “B” voltage
of approximately 750 may be required in
order that the rated voltage of 250 be
applied between plate and filament of
the tube. In all probability the “B" volt-
age supplied in all cases cited are the
same although the «acfual plate voltage
on the tube itself varies with different
desigus.—FEditor.)
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS:

Furnish sufficient informatlon, and draw a careful diagram when
needed, to explain your meaning;: use only one side of the paper.

List each auestion.

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

Ask as many questions as you like, but please cbserve these rules:

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

Inguiries can be answered by mail only when accompanied by

misunderstanding.

Q165 3

i=erE—
READRITE 550 OSCILLATOR Cirarr was at fanlt, The authors have checked
{164) Mr. Wi B. Marshman, Washington, Pa,  the vorrected one we reproduce in Fig,
(Q.) 1 am not a subscriber to your maga- 8t A Is shown a change in the panel lettering.

zine, but 1 Dbuy it every month on the news-
stand.

In the May, 1032 issue you have an article
on the Readrite ) serviee oscillutor, but
vidues for the parts were not given. Is this
information now avallable?

(A Followlng are data recently released
by the Readrite Meter Works, In connection
with thiy service Instrument,

The capacity of the broadeast and int, tun-
ing condenser is 000G-mf.; 1.1°, loading con-
denser, 0005-mf.: pgrid condenser, 001-mf.;
feedback  condenser, 001 or  002-mf. The
value of R1 is (1. to 1. meg., depending upon
the tone desired.  The broadeast eojl form is
1% in. In dia. and contains 100 turns of No.
24 wire, conter-tapped: the LF_ tuning coll
s 1% in. in diameter and contains 485 turns
of No, 4 wlre, center-tapped: the value of
the R, cbhoke is 80 mhy,: the pickap coil
containg 15 turns of No. 34 wire wound Y;-in.
from the grid end of the L1°, tuning coil,

HARRISON & GREEN'S
“ANALYZER AND TOOL KIT”

(165)  Mr. Walter K. Tandor,

(Q.) In conncetion with
alyzer and Tool Kit,” by I Harrisen and Ww.
Green, in the Apriil, 1931 is<ue of Rab1O-UKAFT,
it scems imposzible in xome fnstances to obtain
correct readlngs: in others, the meter reads

Dubuque, 1a.
the article, *"An-

MOTOR MAJESTIC RECEIVER
MODEL 110 CHASSIS

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

(A In Fig. Q66 is shown the zehematie
cireuit of the Model 110 chassis which is in-
corporated in the Grigsby-Grunow “Motor Ma-
jestic” car radio set.

Resistor R1, manual velume control, has a
value of O.1-meg, : R2, RS, R4, 0.2-meg ; IS
G, Sunon ohims: BT, 730 oluns ; 18, H0 ohmg ;

(166) Mr. Karl Wegund, Tulsa, Okla. RO, R10, O.1-meg.; R11, 800 ohms.

(1 What serviee data is there availalle Condensers C1, C2, O3, tuning unlts. 410
in conncction with the antomotive radlo set mmi.: ¢4, CH, (6. band compensating  con-
of Majestie? Centivned on page 114

BP9 " h . G 59
ey [Le
Lt_fm 5
At ¥
—Re
v 54 | (CLOSE S5 TO(B)
DEFORE TAWING
P WLRT MILLIAMP.
0-10 MA., DL READINGS.) %
ars -
T N
O BP1 ] g.10vours p.C.
S10
+~—! o-100vours oc.
52 f 511
\“— 0-250 VLTS D.C.
BL 5 R3
m v | 0500 vours o.c.
PCHH )
Ré + L-— RS
¥
G P F F o—I

backwards. What canr he the trouble?
(A.} The circuit as it appeared in Ravio-
ANT e e e
b g G 5,  ¢2] AE2
w 1 3 4S8
\ ’

Lt

Fig. Q.165. Corrected diagram of the Harris and Green "‘Analyzer and Tool Kit.”
rE3 (UNTUNED) DIODE DET,
& c"’ i 36, L4, AND AV.C. AF1 (10
37 57
;v4ii| Vs b

T
ERifal

RZ, r
TLGND,  CHASSIS orcE
— coiL ) oIl SPEAKER TERMINAL GREEN (HASS\S TERMINAL CIG'
e "B . BOARD, 4 LUGS - BLack BOARO
L J q 4 BLue / , CONTROL CasLe
Fig. Q.166. il "/ vy CONTROL UNIT CABLE
RED UK RED BLACK PILOT
Schematic circuit of the “Mo- ‘B \ -"SPI.lcE AN 7 r
tor Majestic’® Model 110 auto- 9ov. ! YELLOW, | 1,7 d
motive radio receiver. A \ Vo) ; YELLOW [
feature of this particular ‘ i T I- = — £
model is the exceptionally / ,’ £ ‘l L lm“‘f- [
good tone auality. This is i]5 ] s | S BLACK T
made possible by the use of 20 | i y W ‘ ILU‘E";;‘ (L X
push-pull pentodes, which per- (4 T - e — - :,.r EONTROLIE:J ","'_ 5.36 /' BL\I.IE \
mit circuit design to obtain Vo amp lf oA ""\ SHEATH T ek || | TERM. BonRo  YELLOW -+
good bass reproduction with- FUSE (EACH) RED” [ Y SPEAKER S | SHEATH ™ HRIE R1,VOL.CONTROL
out too great sacrifice of the P ;’ \ o lE { AT A (ot or UNGROUNDED)
high notes. Grid blas Is obe S / YELLOW | | sBLack 11 " (GrounbeD)
tained by means of resistors. CABLE SLAC ! - I 4" EATT}"
L2 Z 1 Tcaeee
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BOOK REVIEW

“The Lixteners Officinl Radio Loy,
by All-American Service, 307 North
Rtrect, Chicago, 110 pages, Ol4 X
inrhes, price
This s a wve handy  reference ook for

haoth the hrondeast listener and the short-wave

experimenter, It lists alt the broadepsting
stations in the nited Sates, Candda, Cuba
and the other principal conntries of the worhl,
and also short-wave hrondeasting stations and
police and nireraft statlons,  Two very nseful
radio time maps af the United Stites and of

(e whole wertd ave inehided, The Jisrs of

call letters are arranged in such o manner

that the user of the log ean reeord his dial
settings directly on the pages,

published
Clark

B 10

Part 1. The ftirst
Institute series on

Fagentials of Television
baok of the Natiomal Radio

telovision  is devoted o an introduetion  of
the gsubject,  The fundamental terms of fele-
vision c defined, and the funetion of <canning

senanning
tolevision
nietovision
s with all
ex, the ast

explained. A nuamber of  different
methods are illusivated amd recent
fnventions sueh as eolorvision and
are deseribed generally,  In oconn
the other books of the No ML 1L =e
page is devoted to g series of test gnestions
by means of which the reader or student can
determine how anreh he has learned,
Fasentials of Televisiop——Dart 1], The pe-
enline frequency requirements  for  suceessinl
felevision transmission arve treated thoroughly
and at length in this heok,  The problem of
adapting  the allowable  frequenci with &
maximum  of effectiveness is diseussed, as s
the use of the photoclectrie eell and the neon

tibe,  The st few pages are devoted to oa
doscription  of  clementary cathode-ray  tube
operation,

Optics-—Since the seienee of opties plays an
extremely  fmpertnnt  part in television,  this

treated at lenzth, and partienlar
emphases are given to those phenemena that
have a dveet relation te televizsion problems,
Among the matters discussed are the meaning
of light, the properties of light waves, the
reflection and refraction of tight, the aneasnre-
ment of tight intensities and the properties of
varieus eolors,

Geometrie Optics—This hooklet 18 an ex-
tension of the preceding one and is intended
to complote the student’s knowledge of opties
as applicd to television art, The subjects here
considered are the action of Hght on pliin and
sphevieal mirrors, prisms, lenses and the im-
pertant  properties  of  polarizet light.  The
Kerr effect, which hns heen made nse of hy
Karalens and  Aexanderson, §s explained in
vory clear language,

Applicd Optics-~The third and last boek on
aptics dests with the application of the previ-

guhject  is

ons lessons to such practical instruments as
the eamern, the motion-picturve projector nnd
somnd fitm recorders and projectors. Various

televisfon systems involving the wse of lenses
e deseribed.

Telerision Quality Requirenrenta—This lesson
goes Into detail on the subject of the pictare

elements necessnry  to gowd  television  frans-
mission,  The illmination of the subject to

be sennped, and the cooperation of the eye in
Tending persistence of visian, lead in this honk
ta a disenssion of the electrical problems of
television for the faithful reproduction of the
imaue,

Spncehronization  and  Framing
necessitios for synchronism hetween
ning dises at both the transmitting and re-
ceiving ends B ontlined in this book, us are
the available methods for mnintenance of this

The  rigid
the sean-

condition. Varviemns  types  of  syonchronons
motors are  described, Specind attention  is
given to synchronizing and framing troubles,

sinel as the appearanee of negitive, ghost and
inverted imawes.

Telephotagraphy and Facsimile Transinission
—As telephotogreaphy nnd faestinile transmis-
ston bear a c¢lose relationship to television, they
are dealt with at length In thix hook to com-
plete the edueation of the television student,
Data are given an the coded, modulated, dot-
and-dash, anet photo-radio systems,  The itlus-
trations in thls book are unnsually complete
and interesting,

(Cmttinned on page 114)
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Avustrania, Hawan,

These seteational new Milwest, ALL-WORT D,
15 to D30 meter sets hrmg yvou the
rdio!  SHORT-WAVE and standard wave

S, stations
Canmla,

only from |
foreign  conntries
in Hka loeals

coast to coast,
Mexwo, Cula,

all over the world.

30 DAYS TRIAL:

—free—iIn Your own iwme.
that's the Midwest way.

Select
“Want
Satisfaction

Gets Germany, Italy, France

and try

Midwest B-Tube, I5Tube
ALL WORLD-ALL WAVE

ExNcGraND,
HorLrLanp, GERMANY,

France, ITaLy, SoUTH AMERICA,

JAPAN

VLL-WAVE
WHOLE WoRLD of
browuleasts  not
but from many
Hawaii,
Seores of letters on file in our office show
that Midwest tsers are regularly enjoying progrmns from

the Midwest you
B0 davs
OF no safe , .

it

COMPLETELY
ASSEMDLED

—WITH —
LARGE DYNAMIC
-SPEAKER -

11-TUBE ¥

HET

come

REAL AUTOMATIC VOLUME CONTROL, BAL.
“March 2nil, 1 |>ick(‘ld up Germany, France and Jtudy, Oa ANCED  SUPER-HETERODYNE  UNIT,  P'IN-
the following day, got Home again and heard all the LR ITY. L. 1B SIZE ELECTRO-

music from the Royal Opera House™ A, Muwconi, 7122 D‘!T. hP.I..l‘.C‘I.'l.\.I l'\ l'\l:(_ 4 BIFA: if‘ll. ot
Paschall Ave.. Philudelphia, Pa. DYNAMIC SPEARER Pl«lt reproduces voice
Holds VK2ME or music without distortiom,  The season’s out-
| Two Hours standing  radio sensution.  And
“I  heard VK 2 ME T E R M S yau buy it direet from the Mid-
Australia, this ;n:m: west factory at a positive saving
ing and held them for as low as of 307 to 5076, 30 duays free

over two hours.' 2 o ] - avments if v
Applebaum, 334 Job 5500 DOWN tr.:.nl ind easy |‘m,\nnn 8 J?u
son  Avenue, Noewark, wish. Coupon brings full details

v, —miil it NOW!
- Buy Direct From Factory-—Save Up to 50%

| Short Wave Fvery Midwest sct iz fully  assembled,  thoronghly  tested, comes to you
Converter ready to plug in, and |~ Tacked Dby an absolute guarantee of satisfaction.
1 The  big, new  Midwest Catalog shows  sensational bargting in 13 and 15
Converts any A.C. set of tube ALL-WODRLD, ALL-WAVE Combinatio o and 11 tohe Saper Hets,
adequate  sensitivity  into 4-tube Short Wave Converter and new AIRC ELL BAT l‘I-R\ st Get all the

bl Ihlin-\\.l\l‘ TeeeIver lnr
receptien of U. 8. and far-
cign short-wave hropdeasts,
airplane  converations,
ships at sea. Only $16.75
completely  assembled,
Coupon brings full details,
Mail it now!

AITRCELL
BATTERY
8-Tube Sets

For homes withont eleetricity.  Amaz-
ing new ARCELL Battery doeg away
with all lattery troubles. Never needs

Dept. 91

recharging.  Brings the jovs of radio
to any hoeme.  R-tube hattery chagrsis
completely  assembled  with® speaker
| now only $19.95.
1932

facts Lefore you by

MIDWEST RADIO CORP.

(Est. 1920)

a radio of any kind, Mail conpon now!

CINCINNATI, 0.

S

MINDWEST RADIO CORP.. (] Send mo special
Dept. 91. Cincinnati, Ohio, user agents proposition.
Withowt nhllz-lllnn send me your new 1932 catalog I
and complete delaits of 13 and I5-tube AN-World, '
AME-Wave lumhlnﬂlonx 4-tube Converter, & and 11 tube Super-
Heterodynes, low factory prices, easy tepns and liheral 30- tay
free trial offer.

Name
Address .......co0viiiannnin. 00GOD00000009G0D060000 90000000
ToWm. . . .eiiiiiniinnann 000aD GO0 State 00099000 00060 ||



Now 3

HANDY KITS

No two ranges alike

I-Wart Kt
1ist prive §500
Your price $3.30

e . 3
Wt Kit el
List vrice =
$8.00
Your price
$4.65

Grid Bias kit
List price $3.50
Your price $2.13

(Prices higher in Canada) -

E first of these kits contains 20 Resistors;

the second 20, and the third 10. Complete
data goes with them showing how to obtain
thousands of ranges from these units—also the
proper biasing of tubes. See your jobber or
write direct.
Remember, with either of the 20.unit Kits, we
send the famous I.R.C. Resistor Replacement
Guide and Color Code Chart free,

INTERNATIONAL RESISTANCE CO.
Philadelphia, Pa. Toronto, Can.

RESISTORS

Headquarters
for Testing Equipment

JEWELL, SUPREME. HICKOK. DAYRAD,
wWE HAVE THE LARGEST STDCK
INVITE YOUR _INSPECTION,
We have all parts for the OHM.OUTPUT METER
Deseribed in  this issue.

Complete Parts—Inclyding Meter 5172({
o

WESTON.
AND READRITE.
IN NEW YORK AND

Drilled and Engraved Panel
Speclal Dal for Weston MeteP .. oiiiiivriinnne .45
Weston, N 301, o-1 ma. Meter 7.35
wlth Churt 2.95

Hier.
{ Switeh

takellle  'anel,
tlue Print
Inds Jadq
Due to the Cost af Packing, Ne Orders
Accepted for Less Than $3.00.
20% Deposit Must Accompany A0 0D,
MRA. JACK GRAND IS CONNECTED WITH THIS
ORGANIZATION FDR YOUR ASSISTANCE.

T Y e gy
[

RN T ¥
Can Be

Orders,

SUN RADIO CO.

E4 YESEY ST. N.YT
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(Continwed from page o)

panel laid away in a dry place for aboul three

hours, A cont of thin shellae nuay then be
applicd and allowed to stand for about six
hours,  When  the shellae has hecome  thor

oughly hardened the surface should he rubbed
down with fine sandpaper, after which a coat
of furniture wax may be applied with very
artractive results, or a second coat of shellae
followed by a coat of lemon oil will make a
nice tinish, A plece of speaker cloth shonld
e glued to the hack of the panel, over the
large hole intesuded for the speaker opening.

The Chassis

‘I'ie chassix illusteated in
from 1/t6-inch sheet  ahuninum,
single Dend, which is downward, and located
along the front, The two lower corners of
the front are cut off, to allew the chassis to
stide into the cabinet without striking the
corner blocks.  Baclh end of the front is als
it hack a quarter of an incl from the edge
to allow the chassis to slide into the grooves
that are provided in the sides of the cabinet.

For the locatien of components, Pigs, It
and ¢ should be consulted. 1t would e ad-
visable to mount the sockets first.  The first
K. socket is mounted with the lheater term-
inals facing the front of the chassis.  The
heater terminals of the second RFD socket face
to the right amd those of the detector socket
face to the back. The beater terminats of the
two A and twe rectifier sockets all face to
the right-hand eud of the chassls.  The R.F.
coils can then be mounted followed by the
tuning condenser,

In mounting the speaker, the two
securing  the transformer to the frame
be removed and the monntlug holes  in
transformer frame  enlarged.  Care must he
taken not to break the wires eonneeting the
transformer with the voiee eoil. Replaee the
transformer uslng 3716 Ly 2% in. stove bolts,
Allow  these holts to pass downward throongh
the tramsformer frame, the speaker frame and
the chassis, By means of the same bolts,
mount the tilter choke, placing spueers between
the chussis and the choke core: then scrow on
the nuts after the choke has heen meunted,
and tighten,

The sltreous enamet Mament
mountect jn an upright position
four-ineh bolt.  An insulating  washer should
e Haced at each end of the vesistor,  The
3 -in, holex loeated to the left and front of it,
ax well ax the one located in front of the
tuning condenser, should have rnbber gromimets
ingerted to protect the covering of the wires
from Iwing cut where they pass through the
chassiz. The hele to the left of the filament
resistor is Intended for the transformer leads,
passing heneath the ehass e oue in front
of the resistor is for the accomnuodation of the

Fiz. 3 is made
with but a

holts
should
the

rexistor 1Y, is
by means of a

resistor leads; while the hole in front of the
coudenser and beneath the shaft, is intended
faur the leads zoing to the pilot lnmp,

The next =tep in the assembly aperation s
to fit the tuning dial.  1"pon «liding the vernicr
dinl over the condenser shaft, it will he seen
that the mounting bhracket extends below the
top edge of the chassis, thus preveuting the
dial from being placed as far back on the
shaft ax it shauld go.  Allowing the bracket
to hang perpendicular, and pushing the dlat
as far back on the condenser shaft as it will
o, mirk the bracket tlnsh with the top of
the chassis with a peneil, Remove the diab
and with a hacksaw, cat the bhracket off at
the  place  marked, Now  rveplace  the  dial,
pushing it back on the condepser shaft until
the front edee of the brncket  is flush with
the front of the chassix, If the comdenser
shaft protrudes beyond the front edge of the
dial buoshing, score the shaft with a sharp
instrimaent and siw the protriding length off
with a hacksaw, afterward smoothing the edge
with a e,

The panel can e bolted to the face of the
speaker by means of fonr 8352 gerews under
the  heads of  which  finlshing  washers  are
used,  The volume-control aud switch, mounted
heneath the speaker, also helps to secnre the
panel to the chassis,

In meunting the large electrolyiie condens-
ers, one lug of the mounting bracket s ent off,
and the ather lug stratzhten <l out  paraliel

RAD!O-CRAFT for AUGUST,

with the side of the condenser. This lug is
then bolged to the underside of the chassis,
with & spacer between the chassis and the Tng
thick enough to allow the necessary wires (o
pass hetween the chassis and the condensers,
The small electrolytic is mounted by soldering
the can lug o g solder hiz bolted  to the
chassis, The two R, tubes are the only ones
shlelded and the rings for holding the tube
shiclds shonld he mounted on top of the chassis
by means of the same screws that hold the
sockets,

In eonnecting the I colls, it should be
remembered, that the top of the secondary is
the grid end and the bottowm eld of the
primovy is the antenna end of the first coil
amd the plate end of the others,  In the set of
colls nsed by the anthor, there was no differs
enee hetween the antenna coil el the others,
This ix not always trae, however, and each
et of coils shonld be ecavefully inspected to
see I the primarvies of all coils have the same
number of turns,  If one coff is found with less
turns on the primary than the others that coil
=hould be ns=ed in the andenna cireult,  Shielded
wrid leads shonld e used on the ILEF. aned de-
tector tubes with the shiclding grounded to the
chassis,

Testing and Operating the Receiver

After conneeting the antenna to the antenna
binding post, attach the power-line phig to an
electric light ontlet of a 105- to 125-volt ser-
vice. 0 the Hne switeh s open. turn the knol
under the speaker to the right until a snap
ix heard; the pilot lamp shenld light at onee
1f it doex not, tnrn off switch and check over
the wiring; look for wrong cohlnections, un-
soldered or poorly soldercd joints, or an open
in the fitament-resistor 19, Also test tlash-
light lmp with a battery or a cootinuity
tester,

When the pilot lamp Hghts, give the tubes
about a half minule te warm up. and turn the
knolr beneath the speaker as far to the right
as it will turn, then try to tnne in a station
Ly turning the tuning dial <lowly, If the ser-
vice s ILC amd ne sound is heard, reverse the
plug in the outlet, Reversing the phug in A
outlets may lmprove reception if the grounded
side of plug is not counected to the prounded
side of the service.  Noisy reception can some-
times be eliminated in this way. 1f possible, a
station with a rather weak signal sheuld be
tuneed in on the higher frequency or minimum-
capaeity shile of the dal: with a small screw-
driver having a wood or bakelite handle, adjust
cach trimmer condenser by turning the serew
in and ont, until the position of maximum
valume ix found,

One condenser will he found to be far morve
sensitive to adjustment than the other two,
An oceasional veadjirstment of the tuning dial
may he necessary darlng this operation.  If the
volume at any time durving  the  adjustment
reaches too high o level, it should e reducel
by means of the volume-control,  Broad tuning

and cross-talk is usually the result of nsing
too long an antenna.

In placing the receiver in the cabinet. the
two overhanging ends of the chassisx should
slide into their respective slots, In the sides
of the eabinet,  ‘The panel should then  be

fastencd by means of four No. 8 woeod serews,
with finishing washers under thetr heads, The
serews should be inserted jun the four corner
holes of the panel and serewed into the cnds
of the corner blocks of the cabinet,
Operating from 220 Volt Service

The receiver may be operated from 220-volt
serviee by conneeting a P1O-volt, 30-watt lamp
in serles with one side of the pewer card.
The tnmp should be inserted in the positlve
leadt, that is, the lead opposlte the one grounded
to the ehassis,

(It will be recalled that the fundamental cire
enit used in the power sapply of this reeciver
is identleal with that nsed by Mre, 11 G, Cisin
in a receiver deseribed In the May isxsue of this
publication, Mr, Davis, however, was not aware
of Mr, Clsin's werk while designing thls re-
ceiver.—Rditar)

List of Parts
One alnminwm chassks: Blan:
e sef of 3 1LF. eolls and shields, Automatle
(Cantinued on page 112)
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NON-RECENERATIVE AMPLIFICATION

(Continned from puage 81)

ing element, the eapacitative coupling is a
mintinnm  at the high-frequency end and g
maximum at the ow-frequeney end. Thns the
changes in o eapacitative conpling are exaetly
opposite to the  induetive conpling and  flat
response over the entive hand s secured,
Response carves of the receiver are fndicated

in Iz, 4. e upper part of the diagram
illustrates the response of a f-tule aml the
lower of a six-tube receiver using the Taley
desipn, The sensitivity shown is in absolate
vanlnes  and  must he divided by 4 to secure
nuerovolts per meter,  (The flatness of these

cirEves are posirively aneanny and reatlly repres
sent a desirable feanrre, meeded for a0 long
time,—Fditor.)

Shielding
ail diseussed in the first parvt
of thisx paper ix an important one,  If the
nuenetic ficld of a coil is Inrge, then the
shield ean mupst he abpormally Iarge if com-
plete shiclding s to be aceomplished,  Sinee,
with this system, the only field around  the
coil s doe to the sfgnal, the =hield cans may
e amiade very small, and in some eases actoally
dispensed with cutively !

This simple expedient, that of isolating the
primary of the R coil from the plate by a

The second de

choke cofl, has been nsed previously, but not
with the jdea of inereasing fidelity and de.
creasing  the mecessity for shielding,  1f this
vhoke ix to be nxed, then the comdenser 1

must also be added, as stated hefore, to isolate
Thix

the grid of V2 from the plate of V1.
means that the load sn V1 s no topger

tive at resonanes, so to compensiate for s,

the leads of the prilnary of the 1L17 trans

former are reversed so o that at all times the
cnrrent and  the signal volrage in
e, whicl., in teehnieal Linguage, means n
tive load,

Thus, in thix sy<rem, the amount of ampli-
fleation is, theoretieally at least, limited only
to the resistanes of the coil; the lower the cofl
resistance the greater the lord current @ while
th other systems, the amplification is limited
not only by coil resixtance, Intt by oselllation,

Additional

Another fenrare of this receiver is the fact
that many wore tuned stages may be nsed
than were heretofore possible. 1o an ordinary
receiver, interstage conpling limits the mrmmber
of tuned stages that may be successtully  pn-
ployed  without oscilintion.  With the baley

Features

systen, the L. earrents are localized within
its particular stage becanse of the chokes, aml
since the LI, coils are shiclded, interstage
coupling s at a minimum,  Fhe nnmber of
fiuned  stirges, consequently, «depemds upon the
tolernnees set in the desigzn of the coils and
the condensers.  Six tuned R, stages were
snecesstnlly employal,  as  indieated in the
photograph of [Fig. A,
Selectivity
ke, selectivity s
shows  the seleetivity  enrve of this  recciver
(=ix-tube typer at GoO. 1,000 and 1,400 ke,
Note that the ecurve is 10 ke, wide and only

eal 10 secired, Fig, 3

deviantes from  this valne when  the applicd
signal srrength is 100-times normal,  (These
curves were anade in aceordance with 1LLE,
standards using a  standard dummy  antenna
and maintaining a4 constant  outpnt of 30

milliwatts—Editar.y iz, 6 shows the selee-
tivity curve of the four-tube receiver, the same
canditions obtaining, It will be noticed, of

conurse, that rhe selectIvity is better with the
six tnned cirenits than with the four stages,
whiell ix to e expeeted,

By fturther applieation. this principle may
beapplied to andio systems as well as to
R.F. svstems.,

Parts List

With  referenee to Figo 1, the parts have
the follewing valunes: CF o ta €6 (inclustve),
Caridhle tuning  comlensers, 000353-mf, ;. 7 to

tinensived,
C17 dinehrsi

fixed condensers, pl-mf,; C13
fixed condensers, .oun
ndensers, 001-mf, ;
. 2 mf.: o2 by
fixind

to
mf. 0 CES, O, fixed

C2l bypass tcohden
condenser 05-mf.;

conden s

\&lecleq
to make
RADIO
HISTORY
in 19:32=:3:3

mf.: L1 1o LG dinclosiver, primary Q8 The Crosley PUP
millilenzies: LT to 112 vinehtsiver, 295 milli-

henri LIS to LIS, dinclisiver, ROF. chokes, I'his  +4-tube superheteratyne honsed in a
175 microhenries: RE WL eathode © heantiful  silverray  metad  cabinet is a
S00 olims, max.; B2, deteetor eathode . | radio  marvel. It incorporates  halanced

olims ;. N, stage seleetor switeh, 4 or 6
3 actly the same values hold for the
civenlt shown In Fig. 2 as stated above,

The tles nsed are of speeial design, having
an amplification facior of 30, are similar te
the high-mn 40 with the exeeption that they
have a eathode, as qndiented in the wiring
dingrams,  The sawme design, however, may he
wsed with present-day tnbes that are veadily
available,

Winding  detnils
receiver are  given
explanatory,

in this
is selt

of the coils
in Fig. 7,

sl
which

ELECTRIFYING THE MEGADYNE

(Continued from paye 85)

ing as a voltage-limitlng unir, alse functtons
as a part of the filter sysiem,

In the “breadboarvd” model, a common “can’
connection for the three electrolytie condensers
is obtained by monnting them on a strip of
aluminum abont 34 x 3% x 8 S2-in. thick, sup-
ported,  34-in. from  the haschoard by meaus
of two metnl brackets,  Resistors 8 and 9 are
alse monnted on brackets,

Pue to the faet that the type of resistor
specified foe 8 and 49 has o ease whleh con-
stifutes one of the twao connections, enre mnst
be faken to instulite these pnits in the event
that they are monnted on either a common
or a grounded strip of metal,

If a =light hum is heard, look for indnetive
coupling  between this power pack aml the
recelver or its associnted leads.  Exeeptional
care has been taken in the design of this nnit
to reduce the hum level at the output potential
ferminals to the lowest possible point 3 hows
ever, the fields of the power transformer and

the fllter ehokes nre very strong, and if fhey
are permitted  to o interact with the  recciver
equipment. hum from (he reprodocer will be
heard,  the  streagth being dependent  upon
whether  the Induetive  pickup at one  point
wlds 1o or subtreacts from the  pickup  at
anather,

Although the power transformer has five

secondiries, only three arve used 3 consequently,

only these are shown in . 20 These un-
usedd (1S Vooand 25 Vo secondary leads may
e enrled up and taped or, as in the it

illustrated in Fig A, cut off close 1o the trans-

RADIO-CRAFT for AUGUST,

former,  The unused leads are the following:
heavy red: heavy black s thin red, black dot
(the Iatter i< a tap from the primary for mateh-

ing the primary civenit to the available line
voltage: whether this wire or the thin red

one is fo be retained is a matrer of testn

As oo final word of epution, the coustrnctor
Is advised to make snre that all of the parts
have the values speciticd,  In addltion to the
u=snal mniscellany, serews, wire, ete,, the follow.
ing components will he required ;

The buttery type “Megadyne” deserilusl in
the dnly ne s now connected to the Power
k. Resistors & and 9 are adjusted so that
stations come in loudest, The adjustments
nre then deft In positdon aml should not be
tonehed thereafter,

Tuning and operating the Megadyne remains
as Iwfore,

List of Parts
One Polymet power transformer, type TEFU17,
1:
Twao Polymet fitter chokes,

type PCTa, 60 T

e Caneonrse electrolytie copdenser, o omf..
0 volis

Two Concourse electrolytie cowdensers. 8 mf..
oo volts, 4, 5 ;

Two Clarostat varinble resistors, standard type.
L

e Iteehtheing, 10 mf., 200-volt condenser, 10

thie tixed resistor, 10000 ohms, 1 watt, 11
Crhe binding post strip, 123

One Pilot tabe socket, UX-type, for V1,
One 4, K power cable, with plug;

one wood baseboard, 735 x 11% x §4-in.

.
-y
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image suppressor pre-sclector—combined vol-
unte comrtrol and on-off switch- s 00
illuminated  station  selector - 25

dynamic speaker and other out-

R h 5 Complete
standing featires.  Dimensions:  with Tubes
0.7 high, 1227 wide, 77 deep.  Plus Tax

The Crosiey MAYOR

The leader of the famous Crosley *Election”

series. he 9-tuhe chassis inclhpdes silent
autematic  volume  control—21-volt heater
tufies—meter  tuning—double tuned  image
suppressar pre-selector—four  gang  tuning
conddenser.  Dynamic speaker is s 95
used,  See your Crosley  Dis- 49
tributor  for  full  details  of  gamorate
the sensational  uew  Crisley  with Tubes
line ... .-, DoOCanapoa Plus Tax

Western Prices Slightly Higher
THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., Presidenmt
Home of “'the Nalion's Station'—WLW

CINCINNATI

| ¥a E FHERFE WITH A CROSLEY
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AUTO b

TILD IT"—install
it yourself. Save
100%. 5 Tubes—powerful
Auto Type. "Dynamic”
Speaker. Reception cov-
e entive bhad, T958-5300 meters,
miles, Steering colimb control with
Dial, Key Switeh and  30# flexible shaff.

COMPLETE

Range 100-1000
Hhamiated
small

gize: H X T x 77 Mount< anywhere with aniversal
bracket.
EVERYTHING FURNISHED

Our simple ABC
installation caxy,
elades all accessories,
steering  colomn control,

Everything furnished,
(RCA lietk Tulwes,
Dynamic

ghiclded Conmecting Cable,

Tubes

ma else tn buy
teries;
lm.lll_\

deprnit,

instructions make assembly
Price in-
vmote
Speaker, steel
Iznition Spark Snppres-
noth-
luite
ply proented

Balinee

~orx, Anfenng Equipment),
q IR

$14.95 C.O0.D. We pay postagze in

8N, Order tda Be sure to
REMOTE spocify Ill:‘ltll.hl n'::< \\Ilunl--n inear
el LECIl MY OWN RADIO, Inc.
DY MAMIC Dept. 102
SPEAKER 1800 Grace St., Chicago, L

broaleasting  thiough
radio, «t home, with o
SYLKO HOME
ook it up in two minutes with-
Simple

Jour ow n

ont  toals, instruet ions
and diggram enelosed with micro-
phone.  More fun than a cireus.
Send 95¢ today or specify C.O.D.

SYLKO MICROPHONE CO., Dept. B,
Toledo, Ohio

131 Islington St.

MIKE

HELL-O
EVERYBODY
his is Station

-0-U

¢

Be sure to turn to page 68 and read the in-

portant annonncenient
whicll bave Dheen added te the
REFRIGERATION SERVICE MANUAL.

about the extra pages
OPFFICIAL

THE

“B” TUBE

(Continued from paye 84)

ment were  secured,  The finished ™R tube
is illustrated in Fig, A and & complete B7
unit, in Fig., B.  This device meastres only
S X 0% X B ins.; and weighs ondy S Qb

Other improvements were brought ahont by
this simple yvet potent expedient, namely, mneh
better waveform with an absence of  tronble-
=ome  harmonics—as  judicated by o eathode-
ray oscillograph, and Creedom teom mechanical

noise cinsed by the interrapter cthe parts of

which are cushion mounted inside the tubes,
The “B" Tube Eliminator

There are two ways in which the  trans-

former primary may  be confiected  with the
interrmpter ;s one, in parallel with the civenit,
as xhown in Fig, 1 the other, in series—indis
catml in Fig, 20 In the arrangement the ine

rrapter operviates  directly from  the storage
tery, drawing  some enveent on its own
nnt ;. while the primary of  the  step-up
nsformetr. beitig  connceted  in shoant with

the interrmnter
ing voltage aer
trated in Fig 1%

il. is encrgized by the pulsit-
s5 it. The eliminateor ilhs-
ntilizes this seheme,

Althangh very enconraging resnlts were ol
tained by providing o separate set of contiets

insnlated from the primary contacts and em-
ploying them te make and lwenk at the right
jntervals, thus eliminating the nse of 4 separate
rectifior tnbe, thix seheme sincee it complicated
the eanstenetion of the vacumm-interripter was
discarded in the conrese af  experimentation.
Mthough gaseonus rectitier tnbes have the ad-
vantage of reqniving no additienal eurrent te
hear a filament, this advantage is offset by low
efficivney and rather tiekle hehavior,

A type BT mibe with plite and  prid ex-
ternitlly eonneeted together, pecformed remark-
ably welll  Its heater s rngged, and may be
powercd directly from the storage battery, ‘o
redines the internal voltage drop and take some
of the strain off the cathode, merenry  was
intradnecd  into the hulb, Mthoagh the po-
tential difference between cathode and heater
is then in the order of 200 to 250 volts, and
leakage of severn] microamperes  tnkes  place,
the  insulation hetween  these  clements does
not break down., A disadvantage of this type
of tube, even in guick-heater models, (partly
compernsated by the nse of a voltage divider)
i the thermal lag of the heater. A simiple
nne-section tilter with a small choke coil was
quite sutficient ax the waveforin obtained was

POLYMET MFG. CORP.
834 E. 134th St., New York City

qu.llny rejilicement parts,

Name
Address

State
O Service-Man

City
0 Jobber [O Dealer

Semd me your new and valuable catalog of I

POLYMET PRODUCTS

i The new 1932 Polymet Catalog gives com-
plete dimension data and electrical specifi-

| cations of the parts used by leading receiver

manufacturers.

= parts from your local jobber, and give “guar-

anteed”

-+ | crease your business and your reputation.

"

\

MAIL COUPON FOR YOUR FREE COPY

World—Known
World—Accepted

You can purchase identical

service work—a sure way to in-
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very good.  (Fullewave rectification was tried,
and  discarded in faver of half-wave  vectifi-
cation.) Ninee R disturhanee from  the
vicunm-interrapter  is meh less than  that

created hy o hregker in open air, it is possihle
to et by without the use of RIS chokes, ete,

A satisfactory unit was thus evolved D and
ar the cwtober meering of the Conneeticnt
Villey Reetion of the LRE. held at the Charles
Hotel in Npringticld, Mas<.. a compbted in

sternmient was foermally demonsteated. A eriti
el amdicnee gave it nugnalitual approval toe
the  deviee power supply for a standard

motat-car radio se1 of high sensitivity,

Comparative Efficiency

Npeaking of efficieney . for rhe sake af ecom-
parison a stamdard 110V, 6 evele AC) URY
eliminator of veputable make was tested; the
disappointing  resnlts are

revegaled in Figo o

by the enrve N, Carve Bois that of a dyna-
motor  type anto 1B eliminater  which s
consgiderad  of  gomd  make and  vepresentative

of this ecliss,  Carve O jx that of one of the
vitcunme-type it developed during onr experi
ments,

ance will suffice to show the reader that
to the others, this latter uanit has
cfticiency at abont the normally e
drains—Dbetween 23 to 40 nu

sHHerior
quired enrrent
At these curvents the aatpnt voltiages an
and 172 respectively and the efficiency over J

'
and up to H6 pereent. The input eurrenl in
ampueres varies from 12 to 2.4 and the battery
voltage from 5.80 to S8,
Rome set mannifaetnrers
to employ as many
to secitre high power
allow 2.4 A0 for the

deem it necessary
eight tnbex in order
hehec, we must
heaters of these tubes
alone s (1t is presemad that 6.0V, tubes ave
employed I Now, if we wish to
limit the total current deain to no more than
a amperes Gand  this s heavy cnonghy we
shall have 2.6 N at the most, available for
the D7 supply.  Taking 180 volts at 45 nu.
as the requisite B voltage an overall effi-
cieney of 532 pereent  wenst be obtained fram
the wuto 1R climinatar, A lower drain s
impesed on the battery in the event the recefver
Tuis less tnbes and requires lower "1 poten-
tinls : o six-tube receiver nsing "H0-type tnhes
was operated very aieely with a total drain
of L9 N, at 6 volts average)

Construction Details

The priinary of the step-up transformer was
wontnd orer the secondary,

The dry eleetrolytie filter condenxers have
a  waorking potential of 450 V.o the veltage
divider pesistors measure JH0000 ohms and are
ratedl at 2 watts, Two eondensers, one of
Oofemf. and one of O0E-mf., are sufficient for
campletely preventing the 1L, cnrrents from
entering the reeviver eirenit,

Of interest, also, is a unit which enables the
aperation of 110V, ACo veccivers from 1160V,
1L, lines  8nel o unit using the =137 tube
is now under development sinee considerable
demand exists for just this thing,  Brietly, in
order to obtain a sinnsobdal waveform similar
ta that of the standard A lines, the TE-volt
D, must he broken up and fed inte a trans-
fulmol having a special primary, and a seeond-
capable of delivering 110 volt<.  [Fortin-
:|l|-l‘\ miserly ceonomy of arrent js hot essene-
tial in this case,

Two anits of this type have been designed,
one  for Hght midget reccivers gmd apother
for standard radio sets of se moer mere tuhes,
In the former instanee. one T otube Qs used
aml in the Iatter. two of them ave so connected,
that they operte 1207 sut of phase with each
other. In both c¢ases the primary of the
special transformer is “tuned™ to approximately
o exeles,  Thix unit  design may be
readily adapted for B2-volt s well as 1T0-volt
Trd', nse,

For thaxe peopb who do st eare to have
a radio in their car as a permanent instaHation
but would like to be able to take their midget
receivers aleng with  them  ta picnies,  sea-
shores, camps or other antdoor places, a “13”
tube vacvnuem-interrnpter pack of 6 (or 12)

(Continued on page 111)
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A MOBILE P. A. SYSTEM

(Cantinued from paye S7)

tracks underneath e dashibonrd, ol e pight,
The metal plate that 1he tarntaihbe slides on, is
notehed, so that it can be set and locked in any
pesition. In e ilastration. the tnentable is
shown in the “playing” position,  When the
phonograph is not in nse, the unit s<lides unider
the instrument bhoard,  “Ihe eleetromagnetie
picknp = also arrabged on oo sliding arm, so
when the tnenrable is pulled out to the playing
position, the pickap ean he centersd aml Towrkel,

Asmall A switeh on the metal plite serves
toostart and =top the phonograph wmotor, Flex-
ible deads run o an extension outlet on the
Hoor baard, so the entire job may be pepoved
for trouble shooting, without unsoldering  or
resoldering the connecting wives,  The tlesign
I very comgeet s amd the ingel s method of
sliding it out of the way, does oot interfere
with operating ctliciency,

The photograph above illustrates how the power
unit and speakers appear when in a normal op-

erating condition. Note that the speaker cone

is exposed. I(n bad weather a cover is placed

over it which prevents the cone being damaged
due to splashing, rain, etc,

The microphone is snspeqpted vertically within
A microphone ring, as ilhesteated, A dgeh-qual-
ity twoe-button microphone is used. Che method
of  suspension  uses four peints and eight
springs, thns protecting the instronent from
Jars and mechanieal vibration,  The mjerophane
ring s fastened on the end of o 3-inch
diimeter hollow hirass arm in sneh a way that
it can e pivoted in any direction,  Connecting
res e through the arm,  The other eml of

arm s connected tooa o swivel monunted
beside 1hie rear viston mirror. When the miero-
phione is not in use, the arm is pushed back
undil it is parallel with the windshiclt and
elose tav the top of the car, cansing it to snap
inte a spring which holds It in plaes. An
amtomatic switch at the arm Scerves ta open
the microphone circait when the arm is pushed
back, The arm may be lockell in any position
when opened, by means of a set serew loented
ac the swivel end. When the arm is swung
firwanrd, it moves down ar oan angle, facing
the person at the =teering wheel,

The Power Supply

The 110-velt A, for operitting the system
i oltained from a motor-generator antlit,  This
consists of a S2-velt 1nC) motor, operated by
means of  =IX starage "N hatter This
motor drives a 110-volt AC, generataor capable
of delivering 300 watts,  'nder load, the notor
draws 1353 amperes,  In adidition to suapplying
cusrent  to the amplitter, the  cencrntor alse
sunplies  field  enreent to the  two  dynamic
KeTs, The method  of monnding motoy
generalor,  spreakers  amd storage atteries s
mnigne aml worthy of special atiention,

Metal strips are weldesl on the trunk rack
extemding it about o font, ‘'he trunk, which
is standard cequipment on the car, is boltidd an
the extension rack,  The motor generator is

L]

THE “B"

(Continued from

valts input and 110 V., A.C. output was de-
signed.  However, due to the w=ual nidget
receiver drawing at least 40 watts and in most
instiances mueh more the current Jdrawn from
the storage battery is rather heavy,

The writer believes that this field may prorve
Tierative if a radio reccirer is manufactured
particulariy for the purpose.

RADIO-CRAFT for AUGUST,

wonuted on the bhoitom of the trank at the
center,  Toles are drilled at each ewd of the
trunk for the two loudspeakers aml These are
fastened in plice against lae-inch eclotex hadlle
boards. as shown i Fig 15, Six one-inch
dinmefer holes are dellled in the fop of the
triunk and four in the hottom. thus ereating
i confinnons draft provide ade-

in order to
quate ventilation amwd prevent overhesting The
ventibiting holes, ol speaker apertures  are
civeredl with copper-sereening. light enough to
be stretched  tant, bt heavy enongh to pro-
teet the speakers. Woorllen disks are provided
for eacli speaher, The disks tit into meral
eclamps and keep dust ated divt from the speaker
conees, Large  size Dlbevolt A0 Wright-De-
Coxter dyiimie reprotueers arve ased,  These
are able to handle the outpint of the amplitier
without distortion,

Threee A G0 wall socket omtlets ave titted to
the back of the trank, for completing conhece-
tions withont nulocking the trimlk.  ouglers of

three different colars are used. =0 fhat their
functions are naodde apparent ;. these may he
obtained from any 3= amd Towcent store.

PThe storage attevies ave monnted in oo <sheet
monnied origi

iron  ease. which  is on  the
nial trank rack, in back of the tronk.
Exide 100-umpere storace A7 hatteries are

cmployel,  Extra hwavy double rabber covered
wiring connects the bhatteries to the apparatus
at the front of the car. The wiring is ron
beneath the right rear fender and then under
the running board,

A sign on top of the car snpparted at each
emdl by o heavy iren pipe completes the instal-
lation,  ‘T'his = run obliguely, so that it may
e seen fram any  direction, one  pipe s
mounted on the right <ide of the trunk rack,
whiles the other pipe is omounted on the left
=ide of the frant homper.  The pipwes  are

threaded, =0 that they can be nnserewed, per- |

the be  taken  down when

it =ign to
desired,

Thix installation is arranged for “one man”
operation : the driver of the ecar ean operate
the sonnd system without additienal assisxtanee
and the arrangement of the sonmd equnipment

i el that the ear's nse as a passenger vehicle

is not aflected, nor is spitee for rviding con-
venienee  eliminated,
Efficiency

Thix  sonnmd  amplitication  Instrament  hag
ample range above the sireet noeise level to
i henwrd for a city block,  When tested under
an elevited stencture, hoth voice and music
cotthd e heard distinetly above the noise of
passing trains.  T'he amplitter is pitched high
ehough, <o that when nsed with the anicro-

phone, it is nnusually distinet and the “bhoom™
crrmmon te most installations is entirely efim-
inated, The  higher piteh alse permits the
ol ecarry without sacrilice of bass  re-
sponse,  Doe to the execellent design, careful
mutelting  of parts and  proper  selection  of
spiatkers,  the tone quality is excellent., even
at maximum velume.

The schematie wiring  dingram  in
shows the methimd] of hooking up the variens
components on this gronp address systen. The
pictarial diagram, Fie, 20 zives an bdea of the
relative locatlons of the diferent units,

The suthor and his associntes will be glad
to repder sany assistance desired to those tech-
nicians whe may undertake the constriction
of this public adidvess stem.

The valies of the parts given in the eirenit
diagram of Flz 1 are as follows: I8, 0000
ohms=: R2. 1250 ohms: 13 400 ohms; 184, SO
alims ; 000 phms=: RG, 5000 ohms: CT,
2 omf.o: U202 mf ;i 4 mf. (1500 volty ;s U4,
2 mf. (1.500 volg) 3 L1, 30 hy,

paye 110)

In thi= “funiversal current™ radio receiver,
antametive-type tihes canld, perhaps, be axed
and the power pack =0 designed that with a
simple switch ta cut a resistor ant of cirenit

m

Fig. 1

the 11O-volt A dnput  conneetions may  be
changed for 6 or 12 wvolts G, supply, In
any cvent, a suitable intermpter desizn, in
the DI tube, is now available to manu-
facturers,
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& Compare &
€& For /0 days
&7 ree. /]

Price
Misy,

Dealers'  Net
F.0.18. Greenwood,

$147.50

You huve lieard of The amazing case. completeness, quick-
ness aml accursey of Lhe SUPREME DIMVGNOMETER—
Sodnstrumends dn 1. Takes care of 3 sels and
ALL new tubes, Including he seven-prong slx=firong
tubes,  tripde-twin, Waniderlleh, Twio-Dimle, Mercars  siajur
Rectitier, cte.. WITHOUT ADMPTERS, Masbe son have
had no real chance to prove s réal economy, Its cumienience
and income producing power.  Ilere’s how dom can guaarantes
vourself.  Send coupen below  and learn how jou can ase
the new DIMGNOMETER for 10 days FREE. No obligas
tion.  I'repare now for the on-rushing senlee demands of
the most exciting polltical grapple of this generution.

S

(1100

ultra modern testing instruments 1
in 1 at the price of

Other  Supreine  In<trument<, as follow, carrv the
Same guarantes:
MODEL 90. Supreme Set Analyzer .. ......... ... $78.50
MODEL 60, Supreme Oscillator .... 30.00
MODEL 70, Supreme Ostillator _.... 49.75
MOOQEL 40. Supreme Tube Tester ... ............ 30.00
We wlll saon announce the npew  Supreme  Model 56
Anulyzer, that will be a semsatlon,  Information how,

Al dealers” net prices FO.IR. Greenwoinl, Mlsy,
Ask yvuur Jolsher to «demonmrate.

| SUPREME INSTRUMENTS CORPORATION, l
440 Supreme Building, Greenwood. Miss.
: Tell me—absolutely  without ohligatlon—how T canl

use (he new DIMGNOMETER for 14 days FREE, I

I (lll‘l’(‘ insert am othe |
l Name :
I Y S . I
| City .o Sate, ... e l
l ame of Jobber. Lol N i l
I Clty oo Sate, L. I



Short-wave
MOLDED
Coil Forms

Four, five and six prong forms,
top of each farm
and Mue.
wound,

= A4k

Code ring on
in brilliant colors, red, sellow, gresn
Four yrong coll forms, set of four, preclsion
covering ffteen to two lunired meters, $2.00 3 set,

25¢ each.

Molded sockets with colored
locator ring— [
Base mounting
481X 4-prong 25¢
481X 481Y GH-prong 25¢ 481Y
474 Laminated socket
+-pvng e 10€
475 Laminated socket
S-prong . . 10¢
Antenna-Ground
Binding Posts............ 10¢
tripe lurge or small wires
casily. Guanl  keeps  an-
tenna from  grouuding  en
cha=sis,  Bimlding aunt cannot
come off aml becomne  lost.
Binding Post
949 FFP Disc adapter for bring-
fnr  out  Hlament  and  plate
from pentode tube to provide
filament  and  plate  voltage
for operating  short-wave  con-
947 EC T verters . 60¢
Adapters made with any
type connections desired,
New type for testing six
prong '57-°58 tubes, the G-2 Diode and
'82 Mercury Rectifier. Write your
requirements,
3-4-5-6 Prong Speaker or Cable
Plugs
905L and 906L Latch Lock An-
atyzer Plugs H-prong. $3.00
with 5-foot cable 5 ggg |
G-promgs .
”?]L with 3-foot cable 5.50
95":05 965DS Adapter for ns¢  with
- YL, six prong top, tive promg
e 1
(% bottom . g . ... L25
PEmTOnE 96408 same with four prong
|I |' bottom 1.25
954DS Adapter lo lse with 905
center locking stud . 1.25
954.KPC Pentode Adapter. (nm-
n neets cathode to plate, Used
v for replacing 245°s with 247 =00
Pentode tubes .
954-EPC 247 Pentode Tubes ................. 1.00
954.FKP Pentode Adapter with
resistance in filament reducing
6 volts to 2.5, For putting
247 Pentode tubes in 171
SOCKOLS .o 125
1 954.FS for 171 push pull are
954 FKP connected] i series pair 2.00

Send for Price Sheets—Dept.

ALDEN

MANUFACTURING COMPANY
MASS.

BROCKTON

Power GEIIE rartonl tor

FOR SHORYT WAVE
BROADCASTING
Reg. Price Was $75

U 8 Gov, power gen-
eratnr for radie (rans-
mitting mnde by Woest-
inghouse. ldeal far
Amateur  Droadeasttog.
1imited quanilly pur-
chased from U'. 8 “;.)‘:fn
Signal Corps.

cycles. 20{P| watts. 110 Volt R. P. M.
connected direct,
planes. Guaraniecd new and perfect, Worth $i5.00,
while they laxt, ooly $4.95, plos shipping charges.

Can be
belt driven or wind propelled for Aeror

4500,

bt
Send

cherk of nuney  okder.
NA TIONAL ELECTRIC TOOL CO.
Hi w, Dept. 188 Chlcago, 101,

Lake St.

AERO SHORT WAVE RECEIVER _...$ 6.45
AERO AUTO RADIO, Complete 39.50
AERO SHORT WAVE CONVERTER 12.50
Send jor Complete Catalog
CHARLES HOODWIN CO.
Dept. V-15
4240 Lincoln Ave.

Chicago, Ili.
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RECORDING AT 33-15 R. P. M.

(Continned from puye 88)

aromntinre Is not perpendicnlar to the plane of
the record, and as a resnlt, tddellty of repro-
ductlon s not obtained.  The pickup shonld
be pMaced as shown in Fig, 1,

Surface Noise
recording. surface noise is more
proneuneed  than at  the higher specd,  T'he
freguency of this serateh ix in the neighbor-
hood  of 0 eveles amd for this reason s
wore objectionalble, In commercial recording,
this surfuee neise has been diminished consicd-
erably by improving the record material, but
in instantancous recording. no determined ef-
fort has been made to overcome It. The use
of a serateh filter is not recommended 3 if one
were usoil, every frequency abave 4,000 cycles
wonld be eliminated, and the vecord would hise
its brillianey.  In the use of gluminum, this
nolse becmnes especially objectionable near the
periphery of the reeord.

Serateh in recording is due to twe things
First, the luvrdness of material used, and sce-
ond, the angle the dinmond necdle makes with
the record.  Aluminum should he of medium
hardness and  should be well lubrieated  or
waxed, I the material 1s too hard, the necdle
will rip and tear the record and terrific sur-
face noise wilt result; if it is too sofl, the
danger of destroying the reecord will be in-
creased, 1t is a good poliey, after purchnsing
u ready-made 16 inch recording dise to go over
it with a plece of waste that has been sonked
in wax, The disc must he spotlessly elean,
and when eleaning, soft cheesectoth should be
used,

In Fig. 20 is shown how a steel recording
nerdle normally sets in the cuttlnghead ; pote
the steep angle that it makes with the record,
If a diamond necdle 1s used, the shank should
e bent to the position shown in Flg, 213, so
that the sidex barely elear the record.  Steel
needles are made of hardened oretal which can-
nut be bent, but the shanks of dimmond necdles
are nunde of <oft metnl, and hending is a simple
matter,  See that the point of the needle is
not too sharp; otherwise, it will tend to cut
the record instead of compressing it,

In a3-1/38

Gomd 33-1/3 RAYM, records can he made it
care amd patience are exeveised, and the re-
cordist shold not e too cusily discouraged
if his lirst trials are unsatisfactory.

Home Talkies

As o ostated before, the fields for slow-specd

instantancous records arve developing  rapidly.
and the most interesting one is home talkies,

Considerable work has been done on thie sound-
on-dise nethod, amt in the near future such
a machine will be marketed for use hy the
amateur,  While no materlal is availuble for
publication on thls apparntus. the mechaanisin
Is quite simple.

Prom the turntable motor a flexible coupling
Is browght out which connects to the camera.
in making tle sound picture, the tm is marked
witle a4 puneh. aud a corvesponding mark is
mide on the record.  The recording liead s
then placed on thix mark and the section of
film with the hole ix placed in the apertore.
The switell is then thrown and the action
started after a few scconds have elapsed to
allow the motor to reach operating speed. In
showlig the picture, the film s placed in the
projector with the punched hole in the aper-
tare, the pickup Is placed on the “start” mark,
and then the motor is started,

When the film breaks, each frame, prepara-
tory to the patehing, should be replaced with
a blank frame, This protects against the loss
of synchronism,

The guestion of playback needlos is another
servfous  prablem in reproducing  from  33-1/5
R.PM. aluminum records.  The tibre or thern
needle, unless treated, wears out before the
endg of the record is reached, To prolong the
life of these needles, some manufacturers have
impregnated the necdle with bakeHte or shellne .
and it Ix sorprising how nmuch longer these
needles nst.  Where a fibre needle barely fin-
ished one 12-inch 78 W.1M, record in  good
condition. it ix now possible to play four of
them without resharpenlng the needle, This
means that the needle will now eaxily Ilast
through a fifteen minute, 33-1/3 1L record,

AN A. C.—D. C. PORTABLE RECEIVER

(Continued from page 108)

Winding Co.. L1 to L6 inclusive;
One H0-mf,, 100-volt dry clectrolytic
Aorovox, LG
One S-mf,, S00-vaolg,
Aerovex, Cli:

condenser,

dry eleetrolytic condenser,

One 10-mf,, 20-volt, dry electrolytic
Aerovox, 14

Jd-mf., 2oo-volt,

Cl,

condenser,

Five tubulnr condensers, Aeros
VOX, C12 OC8, C4, 0

One . mica motded eondenser, €7 ;

One 00025-mf.. mica molded condenser G

Oone 250-ohm, H0-watt, vitrcous enamel resistor
RO

Une H00,000-chm, 1-watt, carbon resistor,
test, RGO

Two 250,000-0hm,

True

1-watt carbon resistor Tro-

test, R4, RO

One H0000-0hm, 1-watt carbon resistor True
test R3O

One 100-ohm, l-watt, carbon resistor, Trutest,
R

One 100-ohm, flexible resistor, Fruvolt, R{;

Oue 300-0hm, fiexible reslstor, ‘Fruvolt, R2;

One line switeh and 10.000-chm vohnne-control
Carter, IRR1

One antenna hinding post, Eby

Seven U, Y. wafer socketx, FEby;

(e wood punel @

One Jensen-type 10M.1
output-trmsformer  for operatlon
tode tuhes:

One A, transformer with
ary, Kenyon, (choken

Two-tube shields with bases,

dynamie speaker, with
with pen-

1.200-0hm  second-

Hammarlund ;

One _000.‘.7.’.-mf, three-gnng  copdenser, De Jur,
No. 35304, clockwi=e, min, to max., 1, (9, C2,

Clt, S H

One verpler dlal—De Jur type R, sector vision,
flat, clockwise 0-100 ¢

Twao large size hrown bakelte knobs;

One dinl lght, e Jur type U

One eseutchean, De Jur type D, sector vision

RADIO-CRAFT for AUGUST,

One applinnee attachnent split plug ;

One and onc-half fect shielded copper wire for
wrid leads:

‘Pen feet of lamp cord ;

Pen feet of -m]lcl push-back hookup wire;

Ten solder hl;:

Eight No, 82 h(-x nuts ;

Four No, 8- -"" X %¥-in. nickle oval-henad
SCIeWS

Four No. 8 x %-in, nickle, oval-head SCICWS |

FFour No. 8, nickle tinish washers ;

Thirty-live No. 8--32 x 8 In, screws:

Thivty-five No. 8—32 hex, nuts;

Four No, 8 lock washers:

‘Thirty-five No, 6 lock washers:

Une stove-holt 3/16 x 4% in. with nut :

Two gtove-lhotts 3/16 x 234 in, with nuts;

Three %-in. rubber grommets:

Five tube grid clips;

Two brass spacers
hole ;

Two fiber washers, % -in, dinmeter with 3/16-in.
hale :

Two brass spaeers 15, long with 1%-in. hole ;

One square foot of speaker cloth

One wood panel, Dilan g

One cabinet and cover:

One pair scparable hinges ;

One spring lock :

Four rubber eabinet feet:

One teather carrying handle;

OUTPUT METERS

(Continued from pane 92)
One Lynch 100.000-ahim resistor, T watt, R7;
One Lyneh 1o0.000-0hm resistor, 1 watt, RS ;
Foar International Air tip-jacks ;
One Imkelite panel 435x614 x4 ins, ;
One Best switeh, Type BNSGK ;
One 4% .volt battery :
One pair International Air test leads, No. 128,

Y-in, long with 23/16-in,
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WATCH YOUR WATCH

These in vocations requiring contact with that it contracts aml therefore oscillates more
magnetic fields usnally know from  annoying quickly when a rise in temperature caused the
experience that they eannot expect consistent hairspring 1o weaken—atd  vice versi.
service  from  their  watehes  while working This form of constroetion consists of mak-

aronnd electrieal apparatns,  Stecl, of course. ing the rim of the balanee wheel A, in Fig A

i readily magneiized. and the hairspring and
most other parts of 0 watch movement neces- .
sarily have heretofore heen made of steel, . N
But a means of avolding the annoyance of y 4 .
permanently  magnetized  watehes  has been - |
; FHCA 3 5
F

evolved by an eminent Swisx physicist of in-
ternationat fame, e, Charles Fdouard (uil-
luue,  well known  as the  recipieny of  the
1020 Xabel Award in Fhysies for the develops
went of certain rost-resisjing nickel steel al-
loys, particularly Invar and Elinvar,
Laboratory experiments show that the con-
ventionul wateh with  regolation  steel haire-
spring and usnal type of balanee wheel will

New Discovery!

ALUMAWELD

breome s ereatic after exposures to magnetie <A~ s Id A M I
ficlds up to 360 lines per square inch as to \ | o ers ny eta
e useless s n titekeeper ;. wherens, with an N\ . Il?rclhlthe illll m{ml snlder yon have |Ilen]“‘alll-
Slinvar lulirspringe : : smagnetic balance . ng fur t wlll solder alumlnum, pot etal, dle
l'll"tll . ]|1'1‘r~}ni h<|1“rl|d I ?tgn‘m.u.m Je balane Fig. 1 AT I G0 L C L (v (i et
wheel it is Dt shghtly affected in fields of any other wetal. It will join sluminom to cast
that strengtl. fron—ropper to steel—pat metal to brasz. It will
and Flg. 1, of twa different metnls—brass and :alr'elll; u:":]"l':.'("t';m"l';“ is made of metal—quickly.
steel—and  of entting the rim at two  oppo-
site puints in its periplery, EASILY APPLIED
The Elinvar halrspring makes it possible to Alumaweld all-metal solder is applled with
Nie e . I a_ soldering irmn, biow toreh . . | or by the heat
use n lmmlunll.mim Ilu| u{u ut, | [;ull»lll{l;..m'lu' Lal- of wurluus ,,"\\.E_ It ,t;““ at “nl“(f"dmgly oy
ance whee 0ol NN am o 4 temperalure,  Noo experlenre  requlred,
The lack of magnetic sasceptibility of these SUPER STRENGTH
Elinvar camponents is shown in the lower “"d Alumaweld fs 12 times at strong &g ownlinary
upper halves of A and B, respectively, of Fig, 1. solder. it ls a geod conduetor of eleetrichty bt
Without some means of counteracting a mm,' not ut all subject (o elecirolysiz Inasmucn as It

aspnines the positive or negatlve character of 1he
metal to which it 1s gpplied,

USED FOR RADIO WORK

Klnce the dliscovery of Alumaweld, a few months
age, this zelder has heen extensively used In radle
{ work. It 1z the only satisfactory mean: of sokler-
ing covper wires 1o ahonfnum. ~ It repairs alwn-
inuni shields. and replacer rivetlng on  aluminun
culiinets,  In a hundred and one different ways,
It run ssve nmioney and aidstre more satisfactory
radlic performance,

MAKE THIS WELDING TEST

Make the welding test aml prove to yourselfl
how quickty and easzlly Alumaweld works,  Along
+ with each kit of Alumaweld we <end 2 atuminum
Fig. 2 strips,  DButt or  lap  these together—apply a
amall amount of flux and solder—heat over anhy
kind of a flame. In approvimately ten seconds

- tie el the fius wiil suwoke and the aliminum  strips
Fig. A netie influence,  the hairspring may be  so whll weld  io ;
o . . gether.  TE, after eoollng, you can
Photograph of the newly developed watch which .\llun‘;:_\- nnr::‘ h.ul to the balanee wheel ax to { hreak  the<e apart, willt lwm, ﬂl‘lll‘!’:\.' or with
may be used in a magnetic field. actually toueh it, ax shown in Fig, 2, when pliers, retum ||I?. kit and we will refund sour
the wateh will no longer keep time. | money.  Could anything be falrer?
. The whele assembly, therefore, tetders a )
An ipcrease in temperature—whether due to witeh practically immune 1o permanent mag- !
weather econditions or to proximity of the wateh netism and unaffeeted by temperatire changes, Agents' Dea]ers'

1o liet—eanses the hairspring to lose some  Furthermore, an Elinvar equipped wateh when

. MAKE BIG MONEY
of its elastic leerease in temperature, con- adjusted in two extremes of temperature oper-

versely, increases the elasticity of the hair- ates at the same rate in intervening tempera- SELLING ALUMAWELD

spring.  To offrel the ervors jn timing whieh tures.  Jleretofore, 4 wateh corvect at spv 40 Get In on the ground floor. Our agents
these changes wonld cause, the “compensats F and 90° 1 wonld not he exactly correct :’fum'_"::lid".' g: ;:ur”g'n. h::! “E"vln':‘yl
ing” type of balance wheel ix so constructed between or heyvond those temperatnres, home, tactory and repair shep NEEDS

Alumaweld. It sells on sight . ., 100
per cent profii_te you. Send 50 for a
—— complete kit. Try it cut. If you MEAN
BUSINESS, we wilt grant you territory
+ . . give you leads from our advertising
MEGADYNE CORRECTIONS . . . and cireulars for distribution. Don't

delay, Alumaweld franchises are VALU-

ABLE. They'f go FAST. Malt the
DAY!

In the July jssne of thix magazine theve was  shown betowr,  The sehematie cirenit shown in STl 500 Ayl
published an article dealing with the construce- the sime ixsue js. however, corroet and may be o
tion of the “Megdyne” receiver.  In the pie- relied upon when building the sot, ORDER A KIT—TODAY!
torial representation of llu_' receiver an errar In this issue of RaD1o-Crarr, there is de- Aumaweld is packed In handy klts, all com-
wilx unavoidably made,  With the connection seribed the power unit that goes with the re- iete h klll contalng solder. fux, tempered
ax shaw 5 - fssUe LU b e . . SEAE PRI P steel cleaning  brush, atomiomin strips, and com-
15 xhown in the July issue, the A7 hattery ceiver §f the constructor desires to electrify it. plete, easily  followed  directlons, Knough ma-

will ghort circult—use the corvected diagram Ree page 83, terlal for 20 average jobs, anly 30c. Less than
3c a job, 16, after nlng  Alumaweld, you oo

— N not timd i all we clafm,  slmply return the kit
(5.1 A a“m““\ | :E::'alnl-::'! will refund your money. You take no
a4 |* (5,487 )B BATTERIES ! Exery dlay julis are coming up that requlre
I:Zﬁl |_.;|-._ o Alumanelid lte prepared!  Order a kit twdlay,
, 42 | L . ) { On the very first job you will save the 5bhe ft
. Awt Gwo | - J_'ﬁ [ | cost you.
1]l ot vseo I& + 3 ’,.J'"'-'- - ——— ——— ———— — —— —— —

ALUMAWELD coO.

; 710 East Broadway. Dept. 17.
Glendale, Calif.

Gentleren

L4 Sentlemen:
e + il Mali e
e Alaniaweld.  wor
Al

+ Alumaweld aoliler and flux. steel brush anil direc-
o 2ty thons, for which [ am ebclosing fifty cems, 1If,
i y

% ! for any remsor, 1 al not satisfiesl, you agree (o

[CRYsT, = | . refurd my anoney . . . wihthout question,
YSTAL i > ¢ A =
-— “ 4'._,,,,.-' 4 [ ) Check here if you want agents’ proposition,

[ h_ﬁ,__

a complete kit of
genetouz  aupply  of

B UG8 58 500000000000 060000 050050 8060060 Doooooa

[
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Whatever
Your Question

about words, persons,
places, look 1t up In

WEBSTER'S NEW
. INTERNATIONAL
», DICTIONARY

482,000 Entries,
2,700 Pages, :z.ooo
Blosraphlc
32,000 Geogr
-nb).eil. and 8,00
lhilnnn. Write for specimen pages, etc., men-
| tioning this magazine, to

| G. & C. MERRIAM CO., Springfield, 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 72. Turn to it
NOW.

Mpr. SERVICE MAN

S ————————————

Profits!

Newly Made
Sales Resistance
Fully Guaranteecg
Long, Useful Life

the coupon.

oped a special

Service Man.

made by GoLD SEAL.

“Selling Plan”

July issue brought us hundreds of replies,

and NOW hundreds of copies of
“Gorp SEAL Radio Tube Sales Plans

for the Service Man” are on the way.

Step to GoLp Seai Radio Tubes and

The tubes you need—for receivers, trans-

mitters, public address or television are

Goip SEAL Sales Engineers have devel-
for the

It’'s yours in return for

Licensed by RCA

And Double Tested'

An Itxpf:’rtenced Staff
Stan_aiprd Spiczﬁcatums

Best of Materials Used
New and_ﬁlode_rn Equipment

T ———————— e ————

STEPS TO GOLD SEAL
RADIO TUBES

114

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 Radio Tubes
and your “Sales Plan" for Service Men.

Name
Address
City State

RADIO-CRAFT for AUGUST,

Thank You — Qur advertisement in the|

BOOK REVIEW

(Continwed from puge 107)

Thix book
tleserip-

Npstems
analysix and
mechanically  operated
inehide the Telehor,
the Jenkins, the

Mechanival Television
offers a  fairly derailiad
tion of the preominent
television systems=. They
the Baird, the Telefunken,
Nanabrin, the Alexanderson, the el Telephone
and the Gramopbone systems,  An attempt is
made to estimate the peeuliaritios and  value
of each.

Eleetronic Tl attempts
difficulties

Telerisinn Nyt epx-
to overcome some of the inherent
in mechanieat systems Ly the nse of varying
eleet ron streams are deseribed here in the form
of the Zworvkin, Farnsworth aml Von Ardenne
electronic systrms, The canstruction, qualities
g nse of each are ontlined,

Tetevision  SNtwding  and  Praousmittcrs — -
thouzh television is generally considered to be
in an experlmental state, nevertheless it has
developed a0 stidio technigque and velated proly
lems qwenliar to it alone, The layout of o tele
visjion studio. the photo-cell arrangement, the
studio cquipment and wiring aml ontsitde pick
ups, as they are wsed jn present practice, are
fully  deseriluad, The  design,  location and
operation of the  television transmitter jtself
ix also taken up.

Haw to Build Radiorisors—X practical anid
detailed method for construeting a machine to
receive television imnges ix deseribed here. “The
nilding of the scanning dise. the means of
driving and synehvonizing it the building of
lens dl=es and methods of conneeting  thent
are all discussed,

Huow tg Build Radionvizion  Reccirers—itart
1. "I'his ook discusses ehiefly the radio prob
lems in the Imilding of o recciver. Adapting
the receiver to the frequencles on whileh it
must e used ix covered fully, with xspecial
cmphasis on detectors amd pleture fregqueney
amplifiers

Mo te Build o Rwdiovision Reeeiver -Iart
I1. ‘This book completes the wark of 13 TA
by disenssing  the complete tetevision circuit,
baxed both upon the mechanieal type of scan-
nime and thie electronic syvstems.  Comwmercial
radiovision receivers are deseribed,

INFORMATION BUREAU

(trontinued from paoge 106)

[0 LI
CHY,

S-mf. 3 C11,
100 mmf. ;

0.2-
C15.

densers: C7. CR C,
mf.; C12, G130 04-mf,;
o6-mf,; CI4, 00l 5-mf,

The cirenit hax three stages
detector,  magneto-<dynamice
matie volume control and, In the outpnt cir-
cuif,  push-pull  pentodes, The R.F. trans-
forner which is used to couple the 1LF. am-
pliticr to the diode detector s of aperiodic or
untuned  type. Grid  cirenit bins  potentials
are obtalned by means of resistors in the return
cirenit of the 213 supply : thus, there is 1o
nerd to supply ot separate U7 battery,

If the RLF. tubes are slightly below normal
in mutual conductanee valne, the receiver will
not have itx normally high galn.  Realign the
eclrenits (when necessaryy at B300 ke, Al of
the tubes are of “autometive™ or 6.3 volt fila-
neng type.

In instalting the reproduecr, the hest tone
quality  will result when the instrument is
mounted on the dashbonrd facing the vear,
should 1ot be moeunted so that the reproducer

of ‘TR, dlode
reproducer,  airto-

ix facing downwards toward the floorhoavds.
A-A-A-A-A-H!
Los  Anzeles, Radio  service  companies,

wrestling for first Hsting in the classitied phone

lstx, are secing which can prefix the most
‘A’ to its name,

Four radio shops on Western avenue now
start their names with five ‘A's" to squecze

ahend of the AAAA Radie Setvice, which hax
16 branches,

List iz ecurrently headed by the AAAAA
Aanderson Radio Shoppe. '
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THE THEORY AND CONSTRUCTION OF
ATTENUATORS AND LINE FILTERS

(Continued from page 95)

27 (Z2 + )
2 R (404 + B2)
24/82 X 1224
2 X 1
200 ohuns
Thercfore 7, the image impedance of 200
ohms equals 2, the charaeteristic impedanee,
which also cquals 260 olins,

Design of “T” Pads

Having desizned an 1-type pad o give us
the desired loxs, 1ot us proceed to do the same
with a "I'""-type pad.

This attenuator Is so called, hecanse it s
composed of three resistors tuking the form
of the letter TNV This pad is known as an
unbalaneed network jn that series  resistors
are uxed in onty the high side of the line, The
other side of the pnetwork may or may not be
grounded depending on the type of circnit in
which it is to be placed,  This network is
<hown in g 12,

The cequivalent cirenit of PFig, 12, is given
in IMig, 13, and everything that has been said
about 1I-type pads, holds true for the T-type
pad, exrcept that "% the =eries arm for a T-
type pad is exactly twice the value of 7"
for an 1l-type pad giving the same loss, This
is easily secn. for if we take the seriex arms
out of the low side of the line, and still wish
to maintain the same characteristie impedance
in the circuit, the series arms in the high
side of the line, must be exactly twice their
original values. Therefore, knowing the cone
stants for an Il-type pad, and wishing to design
a T-type pad to give the same loxx, all that
wonld have to be done, is to leave the two
series arms out of the low side of the line
entirely, und make the two serics armx in the
hizh side of the line juxt twice their original
values. The shunt arm “Z." remains the same
in both cases,

The working formulax for T-type networks
arc as follows:

A -1
"Z," the series clement = Zo ( — ) P ¢
A+
270 A
"“Z+" the shunt clement = e .. (5)

A2 =]
‘Z¢” the characteristic inpedunee = 7 (21 + 22Z3)(6G)

Example of Design

As an cxample of design to iHustrate the
use of this type of network, we may proceed
to apply the above fornurlas to the dexign of
a T-type pad to also give a 20 decibe] loss,

Given—To deslgn a 20 decibel pad to work
between two 200-olun impedances, (see Fig, 14),

Then “Zy” is equal to 2000 ohims (given).

Irom ‘{able 4, the value of A" the am-
plification constant for 20 deeibels, is given
as 10,

Then A" {8 equal to 10,

Solving for 7" the series element from

equation (4).
A-1
Zy =2 ( )
(.\ +1

Z

]
:

+
9
Z = (‘..’00 )
11
Zy = 200 X .82
Z1 = 164 ohine

“Z." the shunt element is the same as for
the H-type pad, ax the formulas from which
7" the shunt arm ix determined, s the satne
for both 11 and T-type pads,  This is scen
from inspection of the formulas for the two
types of networks,

The completed network shown in Fig, 15,
having the constants as determined above, of
70 the seriex clement equal to 164 ohms,
and *“Z.” the =<hunt elemient equal to 40.4 ohms,
when interposed between the two 200.ohm im-
pedances, will give the desired 20 decibel loss.

It will be noticed (see Fig, 15) that the

RADIO-CRAFT for AUGUST,

series arot 7" as determined for the T-type
pad, Is esactly twice the value found for “Z,"
in the I-type pad, and cheeks with the values
wiven in Table 4, from which the constants
7, and Y77 for Teaype pads may e found,
when working between 200 MH- and GOg-ehm
fmpedances,

Design Information for Resistors l

Used in Attenuators

The resistors used in attehuators must be
non-reactive  (have negligible  inductanee and
capacitaneey so that the attemnator will main-
tain a constant impedabee thronghout the andio |
hand (o the impedances between which it ois |
working. By designing the attenuntor to have
a constant impedance, it will offer the same
degree of attennation to all mudio frequencies,
with the result that the freguency  response
characteristion of  the  eirenit will bhe  prace
tieally flat, which ix the ideal strived for in
all volee transmission cirenits,

The following constrnetivmal data on  the
resistars used in attennators is given, so that
the above mentioned  chavacteristics may  be
obtained,

All pesistors lower than 300 oluns are wound
in bLitilar faxbion. The bililar method consists
of paralleling the wire throughout the wind-
ing as shown in Fig 16,

For all resjstors below 3040 obhms, the follow.
ing accurney lmitx for resistanee shounld be
adhered to:

Resistor values in ohms Accuraey limits
i 30 i

= .
500 = 25t
100, = 50,
150.. .. = 1.0
200, = 2.09
250 = 5.0

Resistors whose values are greater than 3K
ohms. are wonnd in the well-known reversed
layer methoed, In which the Iayers are wound
upon each other in reversed directions,

For all resistors above 300 olins, the follow-
ing acenrney  limits for resistance should be
adhered to:

Accuracy limits
x= 19

...... 450 1%
a5, 600 A
600 .. 750 x5
750, ..., R = 1.09
D00 T000 = 2,04,

1000 oluna aml above = 5,00

The nductinee of a resistor is expressed in
micro-henries, and the capacitanee of a  re-
sistor i expressed In micro-miero-farads,

The maximan allewable inductanes in micro-
henrles for resistors below 1,000 ohms ix given
in the following table,

Induectanee should not

Resistor vilues in ohis exeee
1...... 25 3 micro-henries

250, 50 6 ¢ *

S0, 100 8 “
100. . i 13 *
200 00 23 0+ “
300, A0 33 0. “
400. .. ... %0 43 ¢ “
SO0, GONY hi3 * “
G0 .00 63 “ “
700 . NN s “
ROO .. 00 830+ “
400, .1,000 L “

The maximum allowable capacitanee in micro-
micro-favads for rexistors abave Lo js given
below

Capacitanee shoulil not

Resisto, values in ohms oxXree

BOORY. oL 20000) fniero-miero-faruls
LA D1 ) S 3,000) " - “
3,000 L 4,000 “ - -
4, (KK} L0000 - * “
SO0, L6000 - " L)
6,000 L7000 “ “ “
TN R0 “ “ =
KOO0 .. 4,000 “ - -
0,000 10,000 “ - -

If the resistors are wound as specified, and
the aceuracy limits for resistance, inductance,
and capaecity, as given above are naintained.

a practically constant impedance nttommtorI

wlll e the result.
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No. 550

OSCILLATOR

Licensed by A. T. & T. Co.
$18 Net to dealer

$30 list
21

If not at your Jobbers we will ship
direct when remitlance accompanies
erder,

Net to dealer
with output meter

A sturdy modulated instrument
carefully made. Completely shielded
with separate battery compartment.
Furnished with 22%-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 har-
monics for 260 and 475 kc. Oper-
ating instructions attached in case
cover with shielded wire leads.
Very compact. In leatherette case,
6x1115x5%4 in. Weighs but 8
pounds. Built to high standards.
Every serviceman should have the
No. 550 oscillator 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 yours
today. Write for catalog of serv-
icing instruments.

Readrite Meter Works
17 College Ave.
Bluffton, Ohio

Please send all information about
Readrite Oscillator and other service

| |
| |
| |
% instruments, :
| |
| |
| |
| |

-

Address ...l P

Readrite Meter Works

Establisked 1904
17 College Ave., Blufiton, Ohio
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Get Into a Line :
Where There's"Action—
Every Day—And a Pay-
day Every Wesk—You
Be the Boss|

YOURS
withent extra sost.
A modern sst analy ter
and trouble shooter.
Finde what's causin-
the trouble—leala cire
cuita and tubee—men-
suren resistance — ca.
pacily of condensers,

ote.
®

%‘ ht now while hundreds are
looklng fur work where there
Isn't any, the radlo service
{leld can use tralned men. \With
the proper tralning and the
necessary equipment, you can
enter tms neld and make a
comfortabletlving. We include
with our course thismodernset
analyzer and trouble
vmhout any extra charge. This
Piece of equipment has proved to be a valuable
elp to our members. After a briet period of traln-
Ing, you can iake the set analyzer out on gervice
calls and really compete with "old timers.” We
show you how to wire rooms for radlo—install
auto sets—bulld and inatall short-wave recelvers
—analyze and repalr all types of radio sets—and
many other profitable jJobs ¢an bé yours.
renchlr:f you this interesting work Is our busi-
we have provided ourselves with every
facllity to help you learn quickly yet thoroughty,
You possess average Intelligence and the deslre
make real progress on your own merits, you
wm be interested In our

NO-COST MEMBERSHIP PLAN

8tart this v minute! Send for full detalls of
this plan and free booklet that explalns how
easily you can now casl in on radio quickly.

l)onyt put lt offl Write today! Send Nowl
Fill Out and Mall Todayt RCA-8 s |
RADIO TRAINING ASSOCIATIONOGIAMERICA l

Dept. RCA-8, 4513 Ravenswood Av., Chicage, 11l
Gentlemen: Send me detalls of your No-Cost
Membership Earollment Plan and information on
how to learn to make real mouey in radlo gulek.

Name. . .
Address............... D00 DO0BS 800GA000aaaG 5 |

City State.
J

OON'T FAIL TO SEE THIS HIGH-GRADE
SIMPLE CODE SET

frove vavmn
— UL

Adjustable pitrh buzzer, nlekel plated netal parts
mounted on beautifully IMack molded Hakelite hase. Con-
1nental Code rellef nolded ench xide of key, Clips can

e put im binding post to hld
battery.

Great for practice-slgnals with wire
ot grounded and connected 1o antenna acts a3
transinllier for short lstances—slgnal helng recelved on
any kind of set-—connected to ampllfler prodices b slg-

fountaln pen ftashlight

np to 1000 feet—
wireless

nal for group wpeactive. Alden ¢ide Set, I'rlee T5He each
at your dealers or post-pald.
ALDEN PRODUCTS CO.. Dept. R., Brockton, Mass.

Universal Bullet Type
MICROPHONES

CARBON GRANULE TYPE
WiTH HISS FE;MINAT!NG

A new lniu-rsnl product deslgned
to gho the public adidresz man
the ultimate in  appearance and
proved UNIVERSAL performance
al very reaxonahle cost.
dlesign Lukged  constrnellon
Sipeclat adjustment screw fur ad-
Justing  microphone 1o varylng
aroustle conditions. Hiss level far
below Dbackgronnd nolses encount-
ered.  Finlshed in highly polished
Aluminuin  Chrome I"late.  avall-
able in Molels B3, KK and LL
UNIVERSAL MICROPHONE

CO.. LTD., 424 Warren Lane,
Inglewood, Calif.. U, 8, A,

¥legant
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ELECTRIC CODE

1Cantivaed from page 102)

The pointx in favor of replacing nnapproved
extenslons with =tandard wiring, may e mar-
shitlled s follows:

L Rarewy.  Where a houscliolder Know-
tnzly  permits an electeleal menace to exist
after his attention had been ealled to irs dan-
gors,  responsibility  for conseqnences must be
his own.  Loss of life or injury in fires. Imyns
from short-cirenit flashes. shock nnd possible

heanrt failure from contact with live conductors,
electrocirtion  if sneh contaet ix made while
the body is mol<t and i= also maklng contact
with a gronnded objeet, are the possibilitles
arising  from  sneh systems, There i3 often
found an  attitude among  honseholders who
seen to feel that, whlle snell results ocemnr in
other houses, they cannot ocenr to them. This
rexembles the state of mind of a2 man who
has been nsed to dodging across streets Inden
with heavy treaffie. secure in the feellng thnt
a  special providenee 1s looking after ninn
AMter being bumped by o tast or Jearniag to
drive himself. he tinds that e had merely
been icky and had been dependiigg upon the
mochanieal exeellenes of the antomobile and
the skill and attention of the driver for his
safety.

2

LIUTTLE ACTUAL INFFERENCE IN UOST.
Convenience ontlets may be installed for slight-

1y higher coxt than the exposed Tampeord, that
1s generaily snpplicd,  In new Imikdings<, ont-

nh averige cost of $1.50
Hooes of a Imilding

lets are Installed at
ench, while the walls aful
have not vet been tpished. e aetnal shole-
sale vilue of the materia)l nsed to install an
attachment receptacle s about $1,00, the ithns
reqatited being :

15 ft. 14/2 IX ealble. @ 04 per fto. ..., . %00
1 Gem Boxo @ 012 it coiviiiiiiii 12
1 Duplex Receptaele, FRL0 T S 21
T Brass Plate, @ 0T 080 oo uienaa, oo (Lry
Total ..., £1.00

Contractors bayimg material in quan-
tities. ean ohtain prices ax muach 25 e
cent Iower, 1t =0, there remaninsg $.75 for the
lahor. While thls seems low enongh, a Journey-

man electriecian and helper, nsing labor saving
devices and materinds, can Install as high as
33 ta 40 ontlets per dday. which explains how
an electrical contractor ean still make a profit
after paying S13.20 and $8.00 per day vespee-
tively to the elecetreleian and helper,
to he quoted by Service Men mnst dlepend npon
the (¥ of honseliold and the constriuctlon of
the bnilding.  "T'his will be taken np in a later
section,

taa
furlly

UNSIGHTLINESs,  No matter how care-
lampeord s tacked neross a0 celllng, and
down a wall, it will always <how and be a
collector of dust, Kalsomlned cefllngs cannot
e washed withont  rekalsominlng and, while
wires aleng walls may he cleaned, it is not
a safe proceedime to waxh them with wet cloths,
Rinee  there is no  substitute for sonp and
water to clean grime. the earveful honsewife
leaves the wires decldedly  alone.
installarions arve nearly always conceiled In the
plaster,  Even when exposed, the comductors
are enclosed in a tireproof or metal sheath and
there s little danger of penetvation to them
withont tools heing nsed. Rats and mice do not
seent to have developed a taste for cold rolled

fron or zine treated steol.
(4.1 OVERLOADING Fixrtree  Coxprerons,
Maost fixtures are wired with No. 18 Rubber

Coverad wire, known as fixture wihre, This size
\\Iw has an allowable enrrent-enrrying eapacity
of 3 ampere=, Most oradios are placet in dining
or Hving rooms and the fixtures in gueh rooms
nsually have 3 to 5 socKets,  Fixtures =o wired
withh No. 18 wire. while having varrent earry-
ing capacity enomgh for lamps. are not dde-
signed to further supply the 125 to 175 watts
required for an electrie radlo. The danger 1o
overlmuding conduetors is not jmmedintely ape.
parent. The rubber covering of the wire ralu-

ally loses ltx clasticity duwe to the heat from
Tpgzer eurrents than it was designed to pass

amed it becomes hirfttle and drops off from the

wire, then the bare eomdnetors gromml nsainst

the tfixture and  the househalder assures the

tronble shooter that, for ne reason at all, the

fixtires  suddenly  spat  flame amd the lghts

went ont,  luspectors testing wiring materinls
(Cantinued on page 123
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The prices |

Approved |

AUTO-DIAL RADIO

Quality, tone, selectivity, and power

COMPLETE $40.00—includes set, remote con-
trol, suppressor kit, tubes and dynamic speaker.
Set only $18.00.  Dealers and agents wanted.
Write today.

J-M-P MANUFACTURING CO., INC.
3356 Fond duy Lac Ave. Milwaukee, Wis.

SERVICEMEN.-DEALERS

Get Our Prices First
Complete Stock of NEW
Condenser Blocks
Volume Controls
Resistors
and Radio Replacement Parts
Write for our Catalogue

Hard to Get Parts—\We fimve 1l Send us

jour repair work for estimate.

Grant Radio Laboratories

6521-C  South Italsted St., Chicago, Il

i .Synthrnnom 10 Volt,
60 Cycle, 80 R.P.M.

Can he lustalled In
place of old frehioned

L hand winding spring
moturs.  Also many  olher  uses These
G. K woters are all brand pew io orlginal
factory caftons,  Fully guaranteed $12.00 value only
$3.95.  Shipped Prepaill.  Manufaturers and  dealers
wrile for Seeclal quantity price.

NATIONAL ELECTRIC TOOL CO.
Il W, Lake St. Dept. 178 Chieago, 11l

Knowledge Pays Big

We reaeh you bow to bufld amt operate  Radlo
Treasure Finders and how to locate Metats Umlers

Rrounl. l-au-lnatlnn. Scientifie.  Accurale.  Full

detalls for 2¢ stamp—Wrile TODAY.

Exchange. P. O, Box 607-wW E! Monte, Calif.
e

N Page 69 of this issue
will be found {full de-
tails of the

OFFICIAL
RADIO
SERVICE
MEN’S
ASSOCIATION

Be sure to turn to this an-
nouncement and read it care-
fully.
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OPERATING NOTES

(Cantinued  from

havonet contact pin of the hand-selector. Lo
make the task more simple, it is hest thar the
cable he disconunected from the ferminal <tvip,
o that the entire unit may e plaeed in oa
position where it may be eaxily handled,

The next step will he to remove  the six
machine sevews holding the subpanel assemhly
to the enu, one in enell corner of the sub-
el and one on either side of the ean. After
the pilot-tight breacket has been Jousensd and
poshed back and out of the way, the sab-pauel
may he litted ont, the side appesite the cable
wing pulled ont first.  While this is done. the
cable must be fod throngh the shield ean as
the panel ix litted,  The eutive procedure should
take no move than ten minntes,

A oserew and nuat hold  the
in position over the eontacts.  When these arve
loosened, the sochet is removed and the con-
tnet proags bent ingo proper shape. They ay
be eleancd at the same time by the jndicions
Ise of steel wool,

The second common complaint on the same
model is a strong hum  enly on vexkonanee,
Sparten  employs a  00G-mf, condenser con-
nected from one side of 1he AC line to chassis
wround (the black wlre emerging from the pack
uidl connected to the gronnd hinding post s
the lead which conneets this unit to gronnd).
O many  occasions, it is possible to redocee
this resonanee hon by substituting a .25-mf.
or .a-mf, condenser in place of the 006-mf.
comndenser,

In «ll eases, haweeer, a gowl ground can-
neetion i8 importent and exxcntial, A eold-
water pipe does pot always prove to be the
Dext ground amd it may be pecessary and ox-
pedient to experiment with severa) hefore the
proper results are obtained.

bakelite socket

Stromberg Carlson 25, 26

of volume eontral on the Stromberyg
< 20 and 26 s caused by a nut-
in the main, bhowever, the J04-
mf, bi-resonator condensers hgve been largely
rexponxible for this complaint,  When one of
these models with this complaint s scrviced.
the tnbes should he fested anmd any bhelow par.

Lack
Carl=on mwde
her of defoegs

replaced. The chassis must be vemoved  from
the cabinet to ascortain the gonree of  the
tronbile, which i8 uswally caused by leaky bi-

resonators ;. a test procedure {o determine this
faet will he here outlined,

Switeh  the peceiver on®™ and tone for a
fairly  good  broadenster, Referring  to the
chassis armmngement A in Fig, 20 ansolder the
two shitte-colored leads (frain the bi-resonator:
at points (1) and 20 OThe complete eirenit
of this chassis nppears on page 427 of the
Orrreisn Ramo Servier Maxvan, Vel lip

We maintain for all
letters and sometimes telegrams
service technicians IN THEIR LOCALITY.

pmirsre 06)

Shunt a wire across these two points and i€
the volnme eontrol is effective then  the bi-
resonitor in this cirenit is bad and should
e replaced,  However, if the lirst bi-resonator
proves perfeet. the same operation should be

performed at points Choawd (41, after the
Jeads have heen soldered back to the correet
Tngs a1y and (29,

save time amd trouble to
liis failed by fol.
With &

It may., sometime,
determine which hi-vesonator
Jowing o somewhat different method,
goml ohmmeter, measwre the total resistanee
tween the control-grid cap of the I, stage
chearest the rear of the chassis) and ehass
A reading of approximately 0, 1-megohms hhnlllil
beobtained. A resistanece measurcient from
the control-grid cap  connection of the LI
stape to chassis and from the control-grid cap
of the tirst-detoctor to chassix <honld indjcate
approximately 0.2-meg. These values are core
rect for the Go-ceyvele models.  In the 25-cyele
receiver, the readings arve about G000 ohms
les=, fn hoth cases,

The bi-resonntor condensers in thls receiver
are Jocated within the close guarters of the
condenser gang  shield housing and  therefore
are very Hfienlt to replaece. I it is necessary
to make a change. the leads to the condensers
may e removed aund the new units< fnstalled
beneath the chassis in close praximity to the
coils, A glanee at Fig, 210 will disclose the
nternal connections of the bi-resonntors (the
additional Iead was hronght out to save an
operation in manufacture).

Listorted

reproduetion on the same model

has Tween traeed to leaky deteetor-eathode by
pass condensers, when the station selector ig
carrvectly  runed  to resomanee. This bypass
unit I composed of two S-mif, seetions, cone
nected externally, 1o make 6.mf,  Distortion
at low  volume, has  almost  invarinbly  been
found to he ciused by a poor type “24.0 tube

in the second-detector stage.  This quick heater
or A-type tube in mnny instances has proven
to e poor deteetor in TR, sets ;) or secs
otl-detector in superheterodynes.

A not infregquent cause for an inoperative
recefver of this model—(otal lack of reception—
is an open grid seetion of the oscillator coil,

At other times, o shorted trimmer condenser
neross one of the 11, cojils has prodoced the
siume comddition, Ordinary tests with an ahals

vzer will not reveal this fallove——srgain the
weriter caices the Sevcciee Man's necd  for au
olonmicter  capahle  of  acenrately  measuring
the horer pexictanee valuwes,  (Scee the artlehe
“A Unlversal-Range Ohmmeter,” in the July.
102 Issue of Rapio-Cuskr: the vange nvall-
abile in this compnet instroment is from 0.3

olim to 15 megohms,—Techuical Editar

radio Service Men a free REGISTRY SERVICE: since we receive each month
in which manufacturers and set owners

request the services of expert

Filt 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 Registered Radio Service Man eligible.

REGISTRY

CARD FOR SERVICE MEN

O0.R.S.M.A,, c’0o RADIO-CRAFT,
98 Park Place, New York City,

Name ...
Address
City

Type of Service in which you Soecialize

Testing Equipment you use:

RADI!O-CRAFT for AUGUST,

.......... Telephone No.

...State

C—— e e . r —— —— — ——— — — — ——— -
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SHALLCROSS
Set Tester

Compact Convenlent,
and I.iglfnt in Weight

This instrument, which g completely  de-
seribd amd  illustrated  with  diagrams  and
photographs in our Bulletin 160-P. usesx a
special  set  of Shalleross Super Akra-Ohm
wireswounl Resistors,

Speeial prices on this complete kit of Resiste
org, together with a copy of Bulletin 160-1,
which gives instruetion details aml full in-
formation on the operation of the Tester, will
he supplied upon receipt of 4e in stamps.

Shaﬂvmss Mig.Company

ELECTRICAL SPECIALTIES ,'

700 PARRER AVENUS 105

b ~[’ollquale Pa. il
e

accunar: SN

AI that is New in Radio is Listed
in this Money-Saving

Spring-Summer 1932 Supplement

WE ARE HEADQUARTERS FOR

Public Address Ampli-

fiers and Installations

You Pay ONE PROFIT! Purchase Direct
From the Manufacturer! QOur Amazing Low
Quotations Will Astound You!

We o manufacture 1%.A. Amplifiers and  allled
equipment aeitable for any indoor or outdper use.
Imestigate ur 1 to hm walt undiztorted output
clars A" amd class 17 amplifiers.

Our amplitiers are avallable In fufty assembied
and wired, or, semi-assembted unwired form, and

ate  Tumnlshed  wlth  slmgle  Dlueprints. It you
plefer to cabstruct your wwn amplitiers, get our
quetations:  en elasz A or I Puwer Trans-

formers and other component parts,
units  and horns. e
Speakers. Wright DeCoster, P.A. Dynamic \pedk-
€15 Microphones, 1A, ALL-PURPOSE  Control
Loards, Lack umd Panel Framework, ete.

It will pav you to trade exclusively with
the house of *"Coast-to-Coast™ . write for
your copy of our free catelog today!

"hasses, Racon
JU-watt outpu* Iy

23R Wesl 1795t NewYorkNY.
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COMPLETE

KIT for IO?O

There are hundreds of interesting electrical
devices that you can make with a photno
cleetric umit. 1t willi turn on the parking
lights of your car when the sun goes down
or light the lamips in your house at dusk. 1¢
will open your garage door when the beam
from the headlight is flashed against it—
it wili detect smoke in your home or protect
your safe—there is no cnd of jobs that a
photo cell unit can do in your home.

PICTURES THAT TALK

GARMGE DOORS THAT QPEM AT
A LIGHT FLASH

BURGL AR ALARMS, ETC

all owe their origin to photo electric cells.
It is now possible for you to buy a complete
photo cell unit in a kit, ready to assemble,
inchuding an extremcly sensitive photo
electric cell, all necessary tubes., wire, re-
sistances, relay, etc., with compicte dia-
grams and an instruction book showing you
how toassembleitin an hour—all for $10.00.

We also furnish you with a book giving
complete wiring diagrams and instruetions
on how to build a number of amazing de-
vices and showing you many uses for your
photo electric cell unit. The actual value of
this complete kit is over 350.00—we aro
making a special introductory price of
$10.00 to popularize cxperimental work
with photo electric cells,

Clip check or money order to the Coupon
betow and mail it today!

IHERMAN A, DE YRY
Ine.
59 K. Wacker Drive
Chicago, IHinois

rAAIL TODAY

Ilerman A. DeVry, Inc. .
59 E. Wacker Drive, Chicago, Illinois

Enelosed is $10.00,  Please send me the
complete 'hoto Eleetrie Cell Kit adver-
tlsed in Radio-Crafy,

NOmMe. .o ovcereeranarasrcnasrsssssssnnnses

Address. .....
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(Continued  from  payge 4)

aronnd one proton as shown in Fig 20 Uarbon
contains 12 protons groapel together with 6
eleetrons as a nueleus arounsd which 6 eleetrons
revolve as shown in Fig 0.

The eentral portion of the atom is known as
the wuelens amd it may consist of a single
pruton or & group of protons atd  clectrons,
The electrons revolving around the miclens are
known as the planctary or free eleetrons, foe-
couse they can he vemored  from  the wtom
without ehangivyg ity general character. These
planetary  electrons revolving  avand the
nuelens may form o single ring or o numler
of rines around the noelens, depemnding on the
conmpdexity of the atamic strmetare of the sab-
stanmee, CPhe atomie stmeture is shown graph-
feallv in the furm ilustransd in Pie 4 tirst,
there is the moleenle of an element which
is composed of atams amd these inoturn are
nuade np of electrons amd protons,

Ningle elements, as deserilodd, are familiar
tooall, hut many Substances we Cpeoiter con-
sist  of ehemieal combinations of  the atems
af twao or mure different elements forming an-
athep  suhstnnee—a  camponnd—whose  appuars
ance and physleal properties ave different from
any of the elements, sueh as salt, water, ote,

FPor the sake of simpdicity. we will limit
our explanation to the elements and atoms.

The Charge

We  have shown that atoms are composed
of minute charges of clectricity which, norm-
ally, are in such a form that the snm of the
charges of all the electrons ar negative charges
ciqual the sum of the charges of all of the
protons or positive charges,  We have nlse ex.
Mlalned that same of the electrons are revolv-
ing arownd the amelens in orbits in a manner
similar to the stars around the san. It is to
be poted that although the substanee contains
electricity, (electrons and  protons) it ix un-
charzed simply Lecaugse the charges are equal
amd balanced,

If we remove one of more of the planctary
electrons from an atom. the atom becames un-
balanesd and lacks negative electricity (elee-
tron=si, 1o this eas- the atom is said to he
poxitirelp charged.,  On the other hand, if we
place o additional eleciron ar electrons in one
of the planctary orbits of an atwmn, It also
heeomes nnhalanced-—in the oppoesite ddireetion

and has too nieh negative eleerrieity  (roo
many ¢lectrons),  tn the latter case, the atom
is charged negatively.

From this it can be conchuded that a sub.
stunee is cleetrificed when it has mere or less
than its wormael nmumler of electrons and the
amannt of ehorye js determined only by the
quantity of electrons displaced,  Also, it can
he deducted that all electrons are the same
regardless of the clement or ecomponmd from
which they come,

The Electric Current

Every substanee has & tendency when dls-
placed from cquilibrinm, to return to o state
of balance as quickiy as  possible, Just as
witer will find its eown level, <o atoms which
have lost cleetrons {(positively  charged)  will
atiempt to attach electrons to themscelves, and
atwms which have exveess clicetrons will attempt
to loose them and thus hecome nentral,

Therefore, It we have two substances, one
charged positively and the other charwed nega-
tively. and we touch them together, the exeess
cleetrons from the negative will enter the other
substance in order to reach a neutral state,
I the two bodies are charged equally  (and
oppoxitely1 the cleetrons will eontinue to trans-
fer undil Loth substances are neatral.

Figure 5 shows this effeer. In the upper
part of the fHusteation the two snbstanees are
charged; and in the lower part. the execess
clectrons from the negative body have entered
the positively  charged  hody  aml neuatralized
the atomx licking electrons,

If we have some means of maintalning the
charges on the two balls (shown In Fle.
continuousty, there would he a constant passage
of elretrons from the negative to the posltlve
ball,  This continnal paszage of clectrons ds
what 4z Fnown as an electrical ceuwrrent or
gimply a eurrent.  This follows logically from
the statement we made hefere: that electrons
are clectricity.

It is not possible to add or remove clectrons

|
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3 Valuable New Books

Formulas and Recipes
Radio — Mathematics

Presented here are three lound new books, of li-
versificd nature, which are nost  educationgt  and
instructive,  Each Dbook ecxrefully treats u  subject
in full, il s prepared byoan expert in the ficld.
The hooks are well written and thoronghly illnst rated
to make the contents easify learned.  Get these hooks
prompt ly—muil eonpon below,
1. FORMULAS AND RECIPES
for the Practical Man

hag  hean compiled by S0 Gernalack, a
well-known aathor of praetical instruetional mannuls
in varions seientifie fields, It s extremely helpful
and will show you how to sive meney by making in
2or own home, at a fraction of o Feg oKt |
the hundred and one preparations which now
buy for use at home or basiness,

HERE ARE PARTIAT, CONTENTS:

This ook

yo

1 Adhesirex: Ghwes, Cemeats. 2 Cleansing: Sain Re-
mmvers, Rleaches, 3. Metal Craft: oloring, Oxadiziog,
Tlatlne. Poll<hes. 4 Paint<: alors, Stains, Varnishes,

8. Glacz-Workinge: Cattioe, Brilling, Boring, Etebing, En-
graving, 4. Wikul-€Cralt Fircpronfing,  Avid-proofing,
Waterproofing. Furniture Pollshes. 7. Inks: Xympathetic,
Invicthie, Hectogeaph, ¥, Photography: Developers, Emul-
sions.  Fizers. 9. Antidotes for Poisons. KRemedies for
Furns  and  Realds, bl.infectants. 10, Preparalion,
Manipulatlon. liamlting., Mixing. Tahles of Weighs of
Atearares.  Useful Tables,

2. FUNDAMENTAL PRINCIPLES OF RADIO
Radio Simply Explained—Its Origin, Nature
and Functions
The book, written by louis Martin, has heen pre-
pared with special consitlerution given to young mem-
hers in the radio profession, amd those who have
gained their experienec iu a haphazard faghion,  This
rudio primer is a4 handy fimdamental aid for ~check-
ingr up’" and gystematizing vonr knowledpe of radio,
Rerandless of how much vou know about the mirhject,

rou should read this buok.

HERE ARE PARTIAL CONTENTS:
cChapter I—Fundamentals of HRadin: Eleetricity, Resistance,
Liatteries, The Mapnetie Cirenit, The Magaetic Fleld, In-
dietance, Condensers, AVCo Clrenlts. Tepagation of Radle
Wates; Chapter TI-—The Slmple Radin Xet, Xingle. Two.

aml Three-€'ireiitt Tuners, The Battery Set, Vacutum Tubes,
Efeetric Sets. Eoud Steakers: Chapter I
to Wead Them; hapter IV
tlonx,

-Dlagrams. Hnw
Amateurs and Broadcast Sta-
Talking Pictures. Television,

3. ELEMENTARY MATHEMATICS

for the Technician and Craftsman
matnl has heen especially  prepared for the
vho wishes to acquire a working knowledge of
the elementary prineiples of mathematics, A come
plete treatment of the subjeet is given by the author,
Mr. C. Shainmark, with fpecial attention to the use

of mathematies in Radio and other technieal work
for those who employ its formulis <aily,

HERE ARE PARTATL, CONTENTS: |
Eorithmetie: Additfon, Muoltiplicatlon., Sulniractlon, -

vision, How to Use Declinals; 11—Fractlon<, 'sreentages.
Ratin and P'roportlons; 11f-—-Towers gl Roots; 1V—The
Metrie System; V—How to Mensure Surfaces and Volumes;
Vi—Mathematles for the Manna' aml Technleal trafts-
man; V11—Xpeclgl s for the Radle Technielan;
VIH Commerefal Caloylatlons, Short-cut  Arithmetle. In-
terest Calenlation. Disrounts; IX—Welghts gl Measure-;
X--Useful Talles.

AN our books are of uniform size, 6 x 9 inches, and
contain 64 pages,  The books are printed ol ftrong
paper with ~tiff colored civers,

Clip and Mail Coupon TODAY!

PRESS GUILD INC.. 16 Murray St.. New York City. T( f
Encir<ed find § cae-casfor which mall me postpald
the following hooks:
No. 1 [
No, 2 1
No. 3
60c each, 1'nstpnlid,
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from o substiwee withowt the aid of sonme exe
ternal foree. “Ihis foree is known as an elee-
tromotive force (EMUFDY. We will not g0 inta
the vavious means of maintaining an .M,
e, Several  vonnnon  sonrees of  electro-
motive forces are ey hatter stornge  lat-
teries and  genreeators,
The awount of cnerent
(for example the two halls in g 6y depends
on the number of electrons passing  throngh
the cireuit. T'he nnmber of clectrons, in turn,
depends tantong other things: on the amount
of the charvge which s dependent on the
EME. applicd toy the civcuit,  We may safely
conclnde, therefore, that the amount of current

flowing in a cirenit

flowing in a cirenit depemds on the value of
the EALE, applicd to the cirenit,
When  visnalizing  thhe motion  of  eleetrons

threngh a solid bedy, smeh oas copper, we mnst
renember that the cleetrons are very small
and thar there are comparatively Livge spaces
Letween the atems, A an example, it a cop-
per cont were enlarged to e the size of the
earth’s diameter, the distanee berweern atoms
wiild be about three miles and the electrons
would be only g few jnehes in digmeter !

Resistance
It is well kniown that certain materials such

as copper, breass, sjilver, ete, will readily per-
mit the of an clevtric cirrrent, while
other <ueh  as rnbber, mica, o
celain, colton, silk ete. do not. The former

materinds are called evaductars and the laiter,
fuxplators,  The reason why metals are sueh
good conductors  of  clectricity that their
atots apparenily have a weak attraction for
ns mud large nunthers of them are eithey
practically in a free state thronghout the hody
of the metal or they are vasily shifted by any
ontside electric forees, The ware easily  the
electrons can be shifted in g metal, the lower
its resistance to o flow of current, merely be
cause o greater cnrrent Hows for the satne
value of applict E.MUF.

Ihis action of resistanee
froduces another factor in the
of the strength of enrrent fHow,
poeint we have seen that the
rent  Ineregses as the MO, fnerenses and
ee the spposition offered by the conductor
the enrrent deercases the carrent, it may
I xanidd thart the magnitidde of the current tlow
ing in any ciremit depends upon the EALE,
applied and the opposition offered by the cir-
euit irself,

[ erder to facititate the measurement and
computation of electrie currents, several unjrs
have been set as standards,  ‘The E.MEF, s
measured in oo ounit ealled a reli; the current
asired i emperes amd the opposition or
1040 measnred in whms,  The firsg of
seonnirs is nsually represented by the letter
E. the secomnd by the letter T and the resistance
by the letter 18,

is

condnetors in-
consideration

Up to this
mneunt  of cur-

in

is

To sum up: the enreent (nnmber of  m-
peres) flowing in a ecirenit depends npon  the
voltage applied and the cir-

resistance of the
another way
E (voltag
I (amperes) = -
R (resistancen
A prublem involving this condition is shown

enit,  To state this in

in Fig, 7. This involves a resistanee of D
10
olims in a 10-volt circuit, Then I = or 2
D
amperes,

Anaother type of problem might avise in which
it ix desired to know the valie of the resist-

anee inoa eireait when the voltage aml the

cureent are known,  Ieve again, Fig, 8 illus-

trates  the  conditions,  “This may  be  derer-
E

mined from the ratio @ = Loor, i the potes-
1

tinl tvolts=) is 50 and the current is 2 am-

i)
peres, the resistance will be — or 25 ohms,

The third condition of the velation consiil-
ered above ix one in o which the resistanee and
the current are known and it desired to
know the applied potential.  In this ease. the
voltage Fofs equal to the produet of the eur-
rent annd the resistanes (19 I x R,

If o current of 10 amperes is Howing thiroagh
@ resistanee of 20 ahms, then the potential
applicd ix 10 x 20 o 200 volts,

From these three exiamples, it ix established

ix
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T housands

of Servicemen are

building the

SPRAYBERRY
SET ANALYZER

—Dbecause of the complete va-
ricty of tests 1t ix capable of
periorming.

New tube aned set requirements
make this analyzer a positive ne-
cessity in your equipment.  To
build it. vou need the new LR.C.
Kit of I'recision Wire Wound
Resistors,  Ask your jobber for
this Nit—and write us for folder
giving complete instructions.

Folder and other valuable data
free!

International Resistance Company
Philadelphia, Pa. Toronto, Ont,

and Precision Wire Wound

RESISTORS

VOLUME CONTROLS

CLAROSTAT Replacement “Wolume Controls are
"'Custom-Made"* fo exactly suit the receivers for
which they are offered. Not a makeshift job
lot idea.
The resistance, taper. shape and shaft are made
sccording fo the proper specifications.

There is no delsy in installing them. There are
no comebacks when you use CLAROSTAT produets.

See the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope for
service men, Send for your FREE conv.

CLAROSTAT Mrc.Co.

285-287 N. 6w s'r.EIH.TH. N:'I'.

Il SERVICE MEN ...

with ELECTRAD RESISTOR HAND ROOK.
Permanent pgulde to  reslstor valwes [n  all
receivers,  Looge leaf ImPont Fabrieold cover.
$1.00 a year, including 1 wpplements.

Monex back f not satistied.

Mail $1.00 Today 114 vamen oy seew vark. n.3.
to Dept. RC-8,
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This Flaborate

EXPERIMENTAL
EQUIPMENT

GIVEN

TOALL Students

AT NO EXTRA COST

=

Height, Length,

Weight 25

22147,
Ibs.

Size of Cabinet:
174473

We give to every student without additional
charge his chemical equipment, including
fifty pieces of regular standard laloratory
apparatus and supplies and forty-two dif-
ferent chemicals and reagents.

Opportunities in Chemistry

Chemistry offers those
who are ambitious and
willing te apply them-
selves conscientionsly,
the greatest opportuni-
ties of any vacation
today. Industrial firms
ef all kinds pay tempt-
ing salaries_to get the
right men. Opportunities
abound on every hand.
You can study Chem-
istry under the well-
known  instrictor, ¥
O'Conor Sloane, A.B..
AM., PhD., LL.D,

Dr. T. O'Conor

Sloane

You Can Learn at Home

Our home study course, written by Dr.
Sloane himself, 1s practical, logical and
remarkably simple, It is illustrated by seo
many experiments that are performed right
from the start that anyone can thoroughly
understand every lesson. Dr. Sloane will,
in addition, give you any individual he'p
you may need in your stuclies.

Easy Monthly Payments

The tuitiou is very low. and includes your
lahotratory outfit—there iare no extras to buy
with our course. Yon 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, Inec.
HOME EXTENSION DiIVISION
19 Park Pilace New York. N. Y.

Mail the Coupon NOW !

CHEMICAL INSTITUTE OF NEW YORK.
Home Extension Division
19 Park Place. New Yok, N. Y.

Please send e at once, without any obllgation
on my parl, your Free [look  “Oppartunities for
Chemlsts,”” and full particulars about the Experl.

Fauipinent gihien 10 every student. Also
teil me ahout the latest reduction in tuitlon
prive and your easy plan of paymeut.

NAME
ADDRESS iicesscccessocsscsnccssonsecscsassase

CITY ..ivvsvvsoserionnese STATBuceasncoscanes
R. C.-832
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individaal conditions in.
.MU, entrent anad
clagsificntions nre as

are three
relatlon  of
These three

that there
volving the
resistnnee.
follows :
When E and I oare known and the current
is desired:
o4
I=—
R
When E and I are known and the resistance
is desired:
o8
R=—
I
When R and [ are known and the voltage is
desired ;

E=~Rx1I
The above three formnlnx are known as
Ohm's Law in honor of the noted physicist
George Simon O,

Resistances in Series

We lmve alremdy learned that vesistianee is
the apposition of a substabee to the flow of
carrent. 11 is natural then, that the longer
the snbsianee composing fhe reskstance,  the
greater will he the value of the resistance,
M=o, if two conditclors are connected <o thal
the ecorvent passes threough cach of them in
<neeession, then the resistanee of the cirenit
will e 1he suwm of the individual veslspanees
of the two condnetors,  This effect is lns-
trated ar Mg, 8 The resistance of the con-
duetor at S\ jx R Then the total resistance
of the two resistors at 813 ix the sum of the
individual resislances,

When the wres of a0 condnetor is inereased.
the oppuxition to the flow of carrent will bhe
deceeaxed . s there ave more atoans to lose and
sain clectrons, 1 also follows logically that

it two conditetars are connected as shown in
Fig, 9. the peststanec of the cbrenit wilk he
texx than that of either of the individoaal re-

sistars R This is known as o paralled ethod
of connteetion.

The methed of tiguping the toal
of the elrenit for paeallel presistonees §s
ferent from that for series resistances.  {f we
refer ngnin to Flg 9 it will be noted that the
enrrent fiowing from point A to point 1V will
he divided and part of it will througzh
carh resistance,  If these resistane reoequial,
half the enrrent will go threngh each. Then,
if the applicd EMLIET, is 10 volts and the enr-
rent in el resistor is 1 ampere, the resist-

1mn
anee of coch of the resistors will be ur 1
1
current flowing is
of the perraltel

resistanee

dir-

[UIEE

ohtms. However, the

2 amperes, sa dhe
10

cirenit is or 5
o

totat
resistanee

ohuns,

For those readers who are familiae with the
elements of algebra, the above reasaning may
be expressed In the following formuola;

1 1 1
IH 1 ne {4
in which I ix the fotal resistance amd resist-
ors B1, 2, ete,, ave the individial resistnnees
of the parnllet cirenit,

The diseussion of electricity and  resistanee
given shonhd be of assistanee to many radio
rinthnsiasts who nre confused hy the explana-
tions of Ohm's Law nsually given, It is singe-
gested that the arvtlele he vead over several
times so that the details disenssed will all
e nnderstoml,

(It mlght be well to add that the current
through a given part of a cirenit wilt vary
directly as the applicd EMLIT, and inversely
as the vesistanee, as stated by Mr. Talmer,
It shounkl be emphasized, however, that when
purt of o cirenir is onder considerytion, the
current. valtage amd  resistinee of  that par-
fivalay part shonld only be constderod, regard-
less of whatever else ocears in another part
of the eirenit.  -Fditur)

THOSE D. C. SETS

Did yon over serviee o Th’, power-operated
set and tlonnder aronnd  for several hoes be
fore discovering that the DA’ tine pluzg was
reversed?  Hemember that 16 will only work
with the plug in only one direction. And an-
other thing, he =ure that the set uses an an-
tenna series condenser,

et
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brought 1o you In a8 conclse. bl interssiing  manner.
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elitorials. Also book reviews, nationsl politlkes, forelgn
atfairs, buslness, education, selence, nunies.  recreallon,
cowmics, personglitles and dozens of other features,

RADI-CRAFT, 0 montbly rwdflo magszine devoted to
men make money oot af this blg  Indusirs by
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the rapid strides
in Television come to
you complete — from
authoritative sources
and fully illustrated.

ToWE Woistasisg

GREATEST MAGAZINE
IN TELEVISION

TMELY ddeselopinents in radle's latest wonder,
Television, are pmhlisiinl  in every  lewue of
TELEVISION NEWS-—Mr, Hngn Gernshark™~ lad-

sl agazine, Rupid abvameement  in this art
tnfay s bheromdmg a repetition of  the rnlio
eyele of years agn 13aily  broadeasts are be-

coming  nre  numerotus  and o eapethmentets are
following in bk order in Indldlng  television
sets for experimemal pmpuses.  Faoreslght of it
development  cann e seen by the ploneers of
radio—they are equipping  themselies now  wiith
tetevisjon experlence.

The articles published in TELEVINION NEWSX

are  of primary  importanee o eXperiinent ers—
they are slmple In  constenction, understandable
and  replete  with  dlagrams,  photugraphs  and
lilustrations.

Interesting Articles in the Current Issue

The Stwllo Aspect of Televl-fon.

Single Slde 2and Telesishm Transmissloo.
Telesislon in France,

Television With a Shit-Wate Comerter.
Latest Information on Cathode Ray Tubes.
Frequency Requirements for Telesision,
Slugle 'onlral Super-Hetermlyne,
Telerlslon In Natural {'olors,
How to Muke .Aceurate

i Dises,

Methwds.

SPECIAL
OFFER
COUPON

TELEVISION NEWS

100 Park Place, New York, N. Y,
1 Ax per ymr Speelal Offer. T enclose hee
§1 25 tCangly and foreign £1.300 for whiih

RC-R32

with

enter my  sabseription 1o TELEVISION  NEWS
fur Oue Vear  You will gl send ne PREE e
Tast twn dssues I umderstand  1hat  the regulat

rate fur simh s :-IITI eriptton 1 $2. 00

I 1 Mail 1oanple cgy ol TELEVISTON
NEMWN  for elose 15 (l Mo NLHps
of cnin aceptel),
Name
Mdress |
City Ntate
—
RADIO-CRAFT for AUGUST,

1932

i EASY-CHAIR .
RADIO REMOTE |
CONTROL

'onTRoLs VOLUME
owrrots TONE
OF YOUR RADIO
FROM ANY PART OF

A “3-TUBE” SUPER

(Continwed from page SG)

i
ascillator
LI %0 W

Metssner, 2820 ke, compasite
and Input  LIEF. transformer,

e
cnil

H
choke, 8 millilhenries TR TERTENEnGe

foantenna coil, type N, Ll CAN BE PIATED ON THE

One vhassis g ARM OF YOUR CHAIR

Four knohs ; OM YOUR READING TABLE

e AC cord amd plag s CARD TABLE - ANVWHERE
One  Jonom-olun vel,  conteol  with “on-off”
switeh 1B10 pat, type, cathode ant,, iq-inch

shafr. 1 ineh long;
Two o T-af, puadding comdensers
Chpe DreTure i =, padiding conder 5
e Dednr dhal trimmer, ODOLE 35 €

C17

e 6o, Ba-volt electrolytie condenser with Mith dhe 1
heardds, €l GIICL TG
One S i, 130-valt electrolytic comdenser with
lesnds, 1o g

Fwo ont-mf, mobliled compdenser, C7, CLHL
thye ondamf, moelded vondenser, 12
One 253-mfs cuh Type 20-vnlt conde
Two -mi, 200-volt cub entdenser,

ke contmA on th o
hwut tools 10 thice mitutes.

¥
Satisleclion

e %
refundd,
your ~hare of ex1rA Du~iness INNEIINNE these new
uniyue mnln»l\ l'u-ry radiv onner a cm«lumer \hnle for progu~ilion.

L CIn
, Ut

1

One 2o mf, cleerrelytic condenser, 50 voll, U8 FLYMOTTH RADIO DEVICE CO. PLYMOUTH, PA,
O shield eaw 23 inches long, 205 inches |'h-a~e>..-ndmr('0.l.s ‘onrl:m)lhalrludmﬁemnlf(o;llul
dinnmeter, ddrilled for dual trimmer hllllpllnlr;:rul'rtlunlmgIl in thice day il pof satisfactary.
o hase for same M_h X g
One short-wave cail and hracket, 1043 | City M .

e retary switehe pRNRCT 0 SW S = S

One J0.D0b-olitn variahle rheostal (tone fon-

trahy, 11,

Oone Zemf. cub condenser, CIHG

O -l 4Mkvalt cub condenser, CL4

One 7.500-0hm, % warr resistor, R1;

One 200-valt, % watt resistor, B2

One 2Z0olim, 1Towialt resistor, 153

Onhe el 4 watt resis Rt; AMPERITI

Oone l-megohi, Vo watt i | 91 improves radio

Oue 1T -chim, Ls watt 16 ; [lrl-lcctstulms aml parts, Money-
i Aob-ahim, Y% watt resis nuker for Service Men. Nend

8£1.62 to Dept, RC-8 for dealers’

Ome 1.000-volt, 1 watt |<-~1-rn|. : . f
tne 20-olun center tap esistor, R, sumple and sales helfs
3861 BROADWAY, nifw YORK
l. F.-R. F. OSCILLATOR m
(Continned from peage 91) 5 =
Self-Adjasting
The =atme procedures can e eneried out at

e
To Tune The
MEGADYNE

Receiver

A condenser is just a con-
denser to some set build-

the zero serting of the aseillitor dinl,  In this
case the frgquencies worked out aceupately at
the dirst 1vinl. & harmonic was taoed inoat
72 on the tuner dial, iadicaling o freueney
of T Koo, and at 43, indicating a Deguency
af 1Todt The differ e, 0 ke, s the fopda-
mental frequency of the oscillator at this sel-
ting., The second, third awl fourth harmonies
are marked on rhe grstph of Pl 3.0 This pro-
coedure was atreisd ot at every 100 degree
setting of the oscillator dinl. A series of

ammarlund

curves, as shown on the cluort of Yie, 3 were ers, but when resulls must
plotted. 1t was fommd that the cor woere be certain, it is safest to
actially  straight lines, due to the straight- :"“”’; the H'm"‘;‘""""d 'p'&,ﬁ’d
Hue-fregueney  characteristiv of  the oseillntar I-{am:n:rlucr::icmh'dfg esg:er.424 '{f
condenser, 33ed St., New York, for folder.
I one desires very  acenrate readings, an

ottt meter may be conneeted 1o the i Bor. Tt Radi
receiver sa that a visual indication, ratloer than l l

an awmwbible one, may be hmd. N sritalde ong- | Slalelat
put merer ks deseribed  on page 92 of  this PRODUCTS
issue, (= -

To make an acenrate cheek of the culibra-
tion curves of the oscillator, one of the side TUBE CHECK ER
plates should he yemoved gl o picee of wire Osclllatar amd  Xhort  tester
conmeeted nerosz the il contlenser sa s ta ™ AT 2‘“'"5 i "';'
short-cireuit i, Then the side | e shoeuhl o fer. i
e replaesd,  In this condition the oseiilztor s e inclnding
will genevate a non-modalated wive which ean 'lm':m';:."l e
I usedd 1o heterolyne the wave of o erystal-

robled braadeast station paned in oan 1he

E When maKing this test a st io- .
oo G Jnst o sufticient to pick ap the 5 onrong te 5 nrmu! .
hl'n.:llli':l.\'l sution, .\'Iu-u!d In- :-nun-w-tn_.l [0 ”!" r;ln' n:l\'vh‘(l l'r( s :;u;:n“umlms 80
:lu-rl;l:l] lmsI'n|; the :‘1-1-:~|\'n-l‘: ']‘In-l:»sq'lll:llnr i= .|I|I|.na&illli.l'lltELEIEI;Ikll(l:l co.
Y cotlthiected o the receiver, v timing-in . o
a station, sneh o as WOt at 7o kr:. e n.:l-il- SR LR AT wlLELTD LCOLE

Latar shonbil ciase a0 heperadype sgueal at 73, —
2% and T83%  ndindl settings of the oscils

Il:nm'l working an the third, fonrth amd firch

teuies respectively. Tune the oxeillator F
tisl for zero-heat .-ulj]n‘lnn-ut anmdl tlne (-:llli!l»ru- 108 (Garial Stasion
tion will be exnet. erl stations b b Chicago, 11l
funed-in in thix manner sl sHEZWE correetions Our new 1932 Radio Service-

citn then b made 1o the previons  plotied man's Wholesale Price Guide
cnrves i necessary, after which the shovt-eir will be sent to you upon
cubting wire it greid condenser e .;:2":.’::, c\:"d'“ LN

renoyved, Send for it today.

may  Ine l
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By L. VAN DER MEL | By R. D. WASHBURNE
Thls book explains thoroughly the oper- It is fascinatlng tn the experimenter.

atfon of set  analyzer: the checkers, or even Lo the uh-to-date Nervice Man,
osrlllators and other testing equipment. to take a commerclal set and to change
For every radlo man this book s e1- it into one using a famous hookub that
tremely helpful. It envirs every phase is not found jn any manufactured set.
of testing and rRlves You valushle chort Many excellent cinuits bave never heen
ntz: completely  Hlustrated  wlih Dhote- | comimerelalized, but hinited only to home
graphe and diagrams to facilitate the use et hyilders. Thou:ands of these pupular
of mudern testers. ‘ircuits hase heen  requested from time

The following chapters Liriefly  outline to time, and [n this bovk we have in-
the eontents. INTRODIUCTION; THE AN- | vluded over 150 clreuits. which Inelude the
ALYZEI; Fundamentals, Sultehes, A.C fanious  'eridyne.  Cash-liox  A.C.-D.C.
and D.C. Yoltmeters.  Callbratlon  and set and others. .
Design: TROUVILE  SHOOTING  WITH The ¢ircuils cover the following: Broad-
THE  ANALYZER: Classificatlon  of cast Receivers. All-wave Recoivers, Short-
Trouhle, Anzlssls of Troubles, Uses of Wave Receivers, Converters and Adapters.
Various Aualyzers, Care and Malnten- Television Recelvers, Home Recording Ap-
snce: CONCLUSION. paratus, Autemobile Receivers, Audio and
Power Amplifiers. Power Units and Mis-
celianeous Equipment.

Book No. 2 Book No. 5

MODERN VACUUM TUBES HOW TO BECOME A RADIO
And How They waork SERVICE MAN
with Complete Technical Data on A1l How To Get Started and How To Make
Standard and Many Special Tubes Money in Radie Servicing

By ROBERT HERTZBERG By LOUIS MARTIN

MODERN YACUUM TURES deseribes The ambltlon of many wen In radlo
the fundamenta)l electron theary which 1s today 15 1o become a first-krade Service
the Lasis of all geuum tube operation. Man. It s pot 45 difticull as one might
and goes prowtessively fron the slmplest beliove, hut {L cannot be done i a few
two-element tebes righy up to the lafest b neaths. Fellowlng very carefully the

pentodes and thyratrais. It 1s swritten wivlee of Mr. Martdn, whe has dealt with
in clear. simble languase and Is alevold the problems of thousamds of = Nefves
of the mathemativs whieh s usuall 0 Men. this book deals very rvarefully with
confusing.  Valuable reference chatts and the essential stages In the nreparation
characteristle  enrves  of  standard  and for qualifylng as a Servlee Man.
speelal tibes are to he found, also dia- Here are the chapers; The Sinall In-
grams of sovkets and pln connections. dependent Nervlee  Mun; Advanecd o
Here are some of Lhe rhanters: The ]1.tn-lanl Asperts) The Radio Net; Nemi
Lalison Ffect aml The Electron Theory: Technleal Considerations: Advanced Service
Eleetron Emltters and the lonlzatlon Ef- Data.  Kaeh vhapter s agaln subdlvided
fect; The ‘Fhree-Klectrode ‘Tube: Y acuum 1o bring out In wminuwle detail every point
Tube Characterlstics: Wour- amd Flvye- of Luportance.
LElement Tubes: Light Sensitive Cells and F=
Other Special Tubes. Book No. 6
- BRINGING ELECTRIC SETS
UP TO DATE
Book Ne. 3 With  Pentodes, Multi-Mus, Dynamie

Speakers—Complete  Information How to

THE SUPERHETERODYNE BOOK Modernize A.C.. D.C. and Battery Operated

All About Superheterodynes Receivery

How They Work, How to Build and How By CLIFFORD E. DENTON
to Servite Them i In Il]li (-qurl1llrx there gre over ten mill-
o electrically operufed reccivers tha
By CLYDE FITCH eould be nmwdernized—by placing 1o lhrnln
_ There is no more faseinating a subject new type tubes, new epeaker equlpment
in the targe arra¥ of radio circulis than and other muxlern improvements This
the  famoil, superheteralyne  clreult. businesx of fmproving old sets can go to
Whethvr 3 are a Nerlee Man or caperi- the experimenters amd  Nervire Men if

wnter st-hand  Koowledge  about  the they will qulekly jump into action
[ truction of superhetermdyne receivers Itea:l 1o thls buok by Mr. Denton, how
is cery Impnrl_anl The bhouk en Sugwr- ecaslly you can modernize any .Jlnmlul'e set
heterndyne gives  underlvlng  prinelbles and ‘with Hitle adititlonal costs '

of thls nhnok:

of their coustructlon. right frem i1he very l Here are the hixh ligh
menta: Elee

first set made, Tuhes Arallahle fi
The followlng 13 a short list of con- | tritylng I{nlrl:r,\ ‘l)ll:-n-cl\

tents: Liaslc Prineiples of the Nuberbeter- New 2- and G-Velt Tubes; 'uner;(llni: Sefs

oilyne; The Oselllator; Deteetor; with Xlngle <Contral; O N

single Dial Tuning Systews:  Interme- Net: inte 1.€. and 11,«?’“1';:{(&"',':\,8'-'\1&:-
dlale gmmllﬂr--: SernQnI Detector.  Audio placing Output Tnbes with Higher o thot
.@m;-liner and 'ower Supply: Commerclal Tubes; Improvlag Ol Rupers: Lofiin-
Kuperhetermlyne Rerejvers; Servieing AWhite  Amplifiers; Adablers und  Their

Nyperhetetody nes Use.

Clip Coupon and MAIL!

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

1 have circled lelow the numbers of hooks in the RADIO-CRAFT LIBRARY, which vou
are to send me, and have deducted 209 for ondering five (5) books or maore. 1 have included
my remittunce in full. at the price of 50¢ each, when less thun five hooks are ordered.

The amount of my remittanee is (Stamps. checks or money ornlers accepted.)
Circle numbers wanted 2 1 3 7 8 10
Name Addrers

State RC-K32

R |

10 EW .. Radio{raft

Presented on these two pages are the new knowledge; you will find them a real help
books of the RADIO-CRAFT LIBRARY— in vour work and they will contribute to
the most complete and authentic set of vour money earning capacity. Read these
volumes treating individually, important books during your spare time at home.
divisious of radio. Iach book has been de- The authors of these books are well-
signed to give radio men the opportunity known to evervhody. Each one is an expert
to speciaiize in one or more of the popular radio man; an authority on the subject—
branches of the industry. The material each is thoroughly familiar with the field
contained in these hooks will increase yvour which he represents.

Book No. 1 Book No. 4 | Book No. 7
RADIO SET ANALYZERS MODERN RADIO HOO:%-UPS RADIO KINKS AND WRINKLES
And How Te Use Them The Best Radie Circuits For Serviee Men and Experimenters
with Ffull lastructions and Deserintions A Complete Caompendium of the Most Im- A Complcte Compendium on the Latest
of Set Analyzers, Tube Checkers, portant Experimental and Custem- Radio Short-Cuts and Money-Savers
Oscillators, Ete. | built Receivers By C. W. PALMER

11 often becomes neeessary for 81peri-
menters and Nervlee Men to call upon
thekr mory for some short cut or radle
welnkle that” will selve a prublem qulckly
In husiness. “'short euts™™ tmean time and
woney  saved, aml 1o the Nendce  Man
time saved” means money earned.

This book is a cowpilation of linportant
radio kinks and wrinkles and lscusses
only such itcws as are constantly used

today
Here are some of the nwore lmportant
apters: Introduction; Nervielng Short-

tuls: Testing Equipment and Meters;
Vacuun  Tubes and  Circuits: Volume-
eontrol  Methods: Amplitiers and  Phono-
grabh Renrodueers; "ower Subuly Equip-
ment; Colls and Tuning Circults; Short
Wares: Loud Speakers: Tools and Ac-
cessoried.

Book No. 8
RADIO QUESTIONS AND ANSWERS

A Selection of the Most Important of 5.000
Questions Submitted by Radio Men During
the Course of One Year

By R. D, WASHBURNE

There lias heen collected a wide varlety
of unestions whirh have come Into our
edltorlal offices during the past two years,
and  only those whose answers woubll
bLenefit the majority of men engaged in
radie have been lncorierated In this amaz-
ing question and apswer bo X,

I'ne  tremendously lony st of topie
better exflains the subjects whlch are
treated.  blere are the tltles

Itadlo  Serilelng:  Recelver  Design;
Home  Recording; Television; Nound
Fuuitinent ;  Short Wives Antennas;
Operating Notes: Test Fauipment; Tubes:
I'itra-s Wasres: 1'olice allo; Hepro-
slucers: terodynes . Autowotlve Sets:
I'ower I*urks; Automatic apd ltemote Can-
trel Devices; Alignlng 'rocedure: IMhoto-
elertricity: Aolanters: Meusuring  Appar-
atus; ilamd-Nelectors; {lonverters; 1'nblic
Address Equlpment; Midget sSets; Osell-
lators; Ll*hehograph Plekups.

Book No. 9

AUTOMOBILE RADIO AND
SERVICING

A Comolete Treatise on the Subjeet Cov-
ering All Phases from Installing to
Serviting and Maintenance

BY LOUIS MARTIN

Automobile radlog are up and coming,
and somevne has lo serviee them properly.
It therefore beliooves jou to read this

naely  Intortant new  bouk oo the
art of Automwohile Itudln.  The book s
conelse, and full of ilivstrations, photo-
graphs, diagram and hookups,

Here are only a few of some of the
tealiy interestlng chapters: Intruduction:
Autohiotive Hadia  Iustullatlons; Comblete
yescriptions  of  Cpmmerclal Autoniorive
fteelvers: Servieing Automotlve  lecelv-
rs; The lenition System: General Ser-
vice Considerativns: Mttects of Tempera-
lure on lower Supuly; Conclusion,

RADIO-CRAFT for AUGUST, 1932



Ii})rary |

This is perhaps the first real
opportunity 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 Instantanecus Re-
cordings, Microphones, Recorders, Amplifiers,
Commercial Machines, Servicing, ete.

By GEORGE J. SALIBA

If there s one subject that is fascinating
to every radio man, it ix that of Mome
Recording,  Of eonrse, this volume is not
all om “Home™ precording, bt the infornation
contained therein is important to commercial
rnlie men, stwlic operatons,  engineers anil
others interested in this phase of rdio.

The art of recording  and  reproducing
broadeast  selections is becoming  more  im-
portant  every  day  to radio men, experi.
menters awl Semvice Men. Equipping dance
halls, anditerinms, churehes, restaurants and
homes  with  public  address  and  amplitiers
brings  many  extra dollars  and  often  an
excellent income,

I this book are found sueh topies as:
Short  History  of  the  Art; Micruphones;
Recomling Amplificrs; Cntting Ileads; Types
of Recomls; Commercial  Machines; Adding
Recorders  to  Reervivers;  Stadio  Layouts:
Mechanical Filters for Tumtables.

BIG
DISCOUNT
OFFERED

In order to make 1t possible for eeryone to buy
these DLwooks, the fifiy (30) cents price bas heen
nlade unifono for all volames.  You can bay \hege
books separalely. but you should rake ahaniage
of wur special offer

When Five (5) Books
or More Are Ordered
Deduct 209,
from Your Remittance

Slmply il in the (oupon below,
us together with your remittance.
or money orders aciepted.

AllBooks Uniform

The hooks in
CRAFT LIBRARY are all
stricily  up-to-date, ang
written hy men who
knew their subjects.

The vuivines are all
unifarie size, 6 1 9
inches, and contain on

ah average of 50 10 124
iltusteations. Eaeh ook
s printed on tlne ook
baper, and no exjwnse
La~ heen spared to make
I: an outstanding valae,
for N1s editorlal cuntents
as well as fronr the
mechanical stand-

poim

and mall it te
Checks. stamps

the new RADIO-

RADIO-CRAFT for

AUGUST,

ELECTRIC CODE

(Continned from page 116)

with a
riubber

the fnsulation
the life in

always djg inte
nail to determine
wire,

(o0 Lower Insveancer Rares, Al insur-
ance organizations are mercly pools wherein
the supposedly unlucky few who have suffered
Feverses, e compensatod for their losses by
the  foartimate nuy, This one tire
patid for out of the premivms paid by
wlhee hive not had five losses, If nmny
aeene, more money st he perd ine by
who have not had any fires, meaning higher
insurance vates,  1f each hansceholder (did his
bit to prevent tires, all fire insurance rates
on thix type of inxorance would go down, Ane
other thing to bear in mind is that insnranee
companies do net have inexhanstible pots of
pold to ladle ont o their policy holders, as
siemi= to he the popalar eoneception, Al dam-
agex collected by a Juoselelder ferom the in-
iuranee company for loss cansed by a fire or
otherwise st come from the pockers of his
friends and neighbors sinee the rtes for the
same risks for the =ame types of presidences
differ in variens localities, die entively to the
peor visk amd the frequeney with which fires
aeene,  Insurance  vates are  the foree  most
clectrical anthorities use  to compel removal
of  violations  when peaceful  requests have
faled, By veelassitying a visk, as anything
insured  isx knewn, inte a gede where more
Jusses  oeenr, rates are doubled anmd treipled.
Fov example, a buililing jusared  for S100000,
and paying a rate of 1% per cent or $1,54m,,
will Tave itCs rate deabled—3 pereent or
even 4% peveent eates are sometimes charveed,
Thux the eost of  insnranee  §= 0 vdsed  from
LA IR P i, yerr ot B3 percent  or
F4000, a1 41 pereent,  The diference hetween
these snms would pay for a lot of electrieal
wiring,

Dronbtless, radio Serviee Mon who will give
the subject some stidy, ean flwl wmany other
reasons fo advanee sEainst the natieal oljec-
tion of the lwuscholder to any change, ubso-
Intely not vital 1o the playing of hisz mudio,
Figures on reinspection are available and clees
trieal contractors theomghont the countey are
seeking legislation to provilde enongh Inspectors
s that  every  electrical installntion nmay  be
inzpected and reported upon every twao yoars,
The most common defense of unapproved wirs
fng: “Evervbmly's doing it dees not sceem
to fmpress insuranee antherities or maglstrates
as an adequate explanation of why the law
ix being vielated,

For the Service Man aperating in o =ection

finger
covered

loss =
many
thres
those

where a leense Is not required, or wlhere a
Nervice Man has made contnet with an elee-
trienl contrpctor who will tile for him  and

obtain the necessary cevtiticntes, we will take
up the various approved methos of obiaining
clectrical  connections  for appliances, in the
following section,

Hey, Service Man. how would you like to own
a little side show like this?
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'SKINDERVIKEN

Transmitter- Microphone-
Amplifier Units

A FEW USES FOR THESE UNITS

-LoIG RPTAMEE T MUK
RETRAANSMISSION ~

il

= BuTTON
BATTLOY
—
£
1 pamalugay
™ T
e wCADSL RCOvER
LoCanih ~AMPLIFIER =

= i

=ONE STAGE
AMPLIFICATION~

.Dununnw
~TALRING LIGNT=

~CODE PAACTICING OEVICE~ . SbLOwe DoaPmiarn
e, 71900 LA
-ﬁ“ TV
4 "iton
1 fner wey
i

f Ty
Lggre | "o
el L =
—_
[ ' -
R TP o e LD ML

* BALDWIN PHONE AMPLIFILA~

HUNDREDS OF USES FOR THE
EXPERIMENTER:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER
DETECTOPHONE TELEPHONE AMPLIFIER
STETNOSCOPE LOUD SPEAKER AMPLIFIER
MICRUPHON SET AMPLIFIER

3 CRYSTAL
HOME RECORDING OUTFITS
WE PAY $5.00 IN CASH

for every new use developed for this unit
and accepted and published by wus.

One Unit 95¢; Two for $1.75
12-PAGE INSTRUCTION BOOKLET

containing sugoestions and diagrams fer innumerable
uses, furnished with each unlt,

EVERY_AMATEUR SHOULD HAVE TWO OR_THREE
OF THESE AMPLIFIERS IN HiS LABORATORY

SEND NO MONEY

When the postman delivers your order you pay him
for whatever rou have ordered, plus a few cents
postage.
PRESS GUILD, Inc., RC-8-32
16 Murray St., New York, N. Y.

Please mall me at once a3 many of the following items
88 I have indlcated.
.. .Skinderviken Transmitter T'nits at 95c. for 1; $1.78

for 2: $2.50 for 3; $3.20 for 4,

When delirered [ will pay the postmsn the cost of the
Items specified plus poatage,
Name ..oieecvncoccacs
Address

L N

Biate..ccocticcnsng
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......where the thousands
of Short Wave fans get their valuable

How 710 BuiLD

AND

OPERATE

HORTWAVE

RECEIVERS

50
SHORY
WAVE
(RAFT

88 PARK PLACE
NEW YORK

SHORT WAVE CRAFT Re*-8

96.98 Park Place. New York City.
1 enclose herewlth fifty (5ilcl rvents for which

pleaxe send me a cuby of dour new  bogk How '
TO  BIYtLED AND OPERATE SHORT WaAVE I

RECEIVERS. (Send money order, clieck, cash,

Refister letter If 1t

or new U. 8. Slammps.

contalng  curtency or Sampi.)

NaM® ..cvecnvvoseronsss tevoerirececcacnnarrrre
Address ..o

HOW TO BUILD AND OPERATE SHORT

WAVE RECEIVERS is the best and most up-
to-date book on the subject ever put between two
covers.

The book has been edited and prepared by the
editors of SHORT WAVE CRAFT, and contains a
wealth of material on the building 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
photographs of sets built, hook-ups and diagrams
galore.

WE SAY—AND REPEAT IT—THAT NOTH-
ING LIKE THIS HAS EVER BEEN PUBLISHED
BEFORE.

The book comes with a heavy colored cover, and
is printed throughout on first-class paper.
pense has been spared to make this the outstanding
volume of its kind. The book measures 7'2 x 10 ins.
Published by

CRAFT magazine.
that it is a really worthwhile publication.

No ex-

the publishers of SHORT WAVE

This alone will be your guarantee

We know that if you are at all interested in short
waves you will not wish 10 do without this book. It

is a most important and timely new radio publication.
76 Pages — 250 Illustrations —— Siiff Paper Covers

NOT SOLD ON NEWSSTANDS
Mail Coupon At Left!

City and State......ccevninoeens

CLASSIFIED

Advertisements

ten words are accepted.  Advertising for the

than July 9th.

ADVERTISEMENTNS

in this section are inserted at the cost of ten cents per world for each
insertion—name, initials and address each count as one

classified advertisements unless placed by a recognizel ;
September 1932 issue should he reccived not later

word, Cash should accompany all
:u_ivcrtlsmg agency. No less than

BUSINESS OPPORTUNITIES
ATTENTION: Distributors, Dealers. Salesmen—
Make money selling nationally known TEonver
Range Ol Burners: retails at $29 to. $39. your
special price $12.50, (order sample), Write 1loover
Oil Burner Co., 1497 Main St., Bridgeport. Conn.

INVENTORS

PATENT YOUR INVENTION: Scend for FREE
book. “llow te Obtain a Patent,” and “Record
of Invention” Dblank. Consnlt_us ahovt how to
yrotect your ideas. Victor J. Evans & Co., 62011
ictor Bldg., Washington. 1. C

MISCELLANEOUS

“IF You want to make new lriends by wmail,
or go into husiness. We publish mailing lists of
all  descriptions,  Write for free  information.
Rox 100-AB. Fremont, Ohio.

RADIO INSTRUCTION

1.EARN Radio. television and talking pictures
in Canada. Day. evening and home study classes.
¥ree scholarship and trip to Toronto. all ex-
penses paid. Booklet on request. Radio College
of Canada. 310 Yonge St.. Toronto.
WILL BE PAID TO
E WHO

55’000 ANYON

PROVES THAT THIS IS
not the actual photo of myself
showlng my sulerh pbysidue
and how the ftoss Sysiem has
inereused my own helght tn
6 t1. 3 3-4 inches. HHunireds
of 4’g‘esllmnnlltlh. i C}Ienlsl l#:
to years old gain (rom

6 incbes i a few weeksl First Te-day

No Applianees—No Drugs—No Oieting. RDSS
SYSTEM NEVER FAILS. Fee Tea Lotlars Com-
plete. Convincing Testlwnny and Tartlculars 8§
cent stamp. " Miow time for fetura nalls 8cross
the Atlantic.”” G. MALCOLM ROSS, Height Bpecialist,
Searbersush. England. (P. 0. Bex I5).

First in 1907
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GUARANTEED “Pocket Radio,” $2.00. Catalegue,
10c. Neil Tasker. Shamokin, Pennsylvama,

GUARANTEED MICROPHONE REPAIRS-Any
make or model—24 hour service, Stretched dia-

phragm double bhutton repairs, $7.50. ~ Others
$3.00, Single Dhutton repairs, $1.50. Write for
1932 Catalog with diagrams. Universal Micro-

phone Co., Ltd.. Inglewood, Calif.

MAKE Simple Crystal Radio. “MELOMITE"
Crystal with instructions. 25e.  New “Melody
King'* with phone,

crystal radio. $1.00. Complete
acrial,  $2.75, Melomite Co., 778/
Kansas City. Mo.

IFairmonnt,

TRANSFORMERS REWOUND, varnished, baked.
guaranteed, reasonable cost. SPEAKER REPAIR.
ING, magnetic $2.00.$2.50; dynamic, voice coils,
ficlds, cte.. reasonahle charges. Clark Bros. Radie
Co.. Albia, lowa.

RADIO Service Men Attention—Power transform-
ers rewound or rebuilt to your requirements.
Mcyke Radio Service, 2624 Margaretta, Maple-
womd, Mo.

BACK ISSUES

of Rapio-CrafT can be had at the
price of 25¢ each. Address

RADIO-CRAFT
98 Park Place New York, N. Y.

RADIO-CRAFT for

information---quickly! l
THE greatest book of its kind ever published. |

® Index to Advertisers @

A

Alden Mfg., Company ..eevoviiveenen.... 112, 116
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Headquarters
FOR

Materials and Parts
FOR

Building
TREASURE
LOCATORS

Radio, Audio, Ground Potential
measurements, Hughes Induction
Balances and other types; Oscil
lators and amplifying systems in-

cluded.

We can supply all materials
needed for building and operating
of any of the recognized treasure

finders.

With this apparatus you can
locate buried treasures, metal war
mineral deposits, subter-
ranean water veins, buried gas and

relics,

water pipes, and lost objects, tools
and treasures sunken in water, etc.

Write for pamphlet giving history
and theory on this interesting sub.
ject. Twelve different circuits are
described and explained. List of
parts and prices included. (Price
of pamphlet 10c.)

Mail Coupon TODAY!
e S
I--GFiENPAFtK COMPANY Dept. RC-# |
| 245 Greenwich St., New York, N. Y. I

Enclosed find 100 for which kindly send me |
pamphlet on Treasure Finders.

—— et A S v———
A
=
=
o

—— —— ———— ———— — 5 ——— —

RADIO-CRAFT for AUGUST,

A SET ANALYZER

antinued frowa page 9X)

tween control grid and eathode of sereen-grid
tubes 0 Noo 13 is “CH-KGOV.)” and is the same
ns No, 12 but using the 60-volt seale; Noo 14
is IR0V meaning the Bob-velt seale is
ronneeted between plate and cathode: No, 15
is I-KUO00OV." and is the sane as No. 14 using
the Gevole scale: No, 16 is ~1-12MAY mean-
ing the 12-ma, range is in series with the
plite eireuit, No, 17 is “I-60-M3N," and is the
sanie as No, 16 nsing the Go-ma, scale; Noo I8
ix 1-120-MA0 and is the same as No, 16 and
17 using the 120oma seale: Noo 19 is *Gi-120-

MAC meaning the 120-ma. seale is in series
with the grid ecirenit: Noo 20 s PGB0V
menning  the voltmeter s between the “pen-
tode wrld” and eathode of an F. “pentode

tube.””  “This “pentode grid” is the one on the
side of the base of an 1L, pentode tube,  The
Boevolt scale is o ased, The “P™ in this cnse
shonlil not be confused with the 1" position
on other positions of the switeh which refer
to plute conncetions,  No, 21 is “Ontput™ and
the range covered is determined by the external
conneetlon  to the ontput  jacks,  These are
mnrked—FLow-—Med, and 1ligh.  This scale i8
usedd ns o visual indieator of resonanee in con
nection with an oscillator,  Directiong for the
use of this scale will be given later, No, 22
is not marked and represents the “off™ posi-
tion of the D.Coometer,

A.C. Selector Switch

The AC, meter is cantrolled by the smaller
selector switeh to the beft, It has seven po-
sitions,  Two  of  these are marked “off.”
Connting from the top, Noo 1 is the “off” po-
sitfon, No. 2 ix marked 11-111-4V meaning the
ALC, voltmeter s connected across The tilanment
clvenit nsing the 4-volt sceale.  Noo 3 is EBl-111-
SV meaning the S-volt seale is conneeted across
the flamenr ecirenit, No. 4 is the other “off”
pasltion and this “off’" position separates the
Jow-voltnge seales from the higsh, Noo 5 is -
HS00V,” and means the S00-volt senle is con-
neeted from plate ta tilament, This refers to
rectitier hibes and measures directly the ALC
voltage applied to one plate of an SO ree-
tilier or to the plate of an 'S1 rectifier. No, 6
is G-LI-R00V.Y and measares the NG, voltage
applied to the second plate of the 'S0 reetifier,
No, 7 is marked and connects the corrent range
of the A, meter to the praper =mall jocks
at the reatr of the panel,

Automatic Switch for Tube Tests

The smnll selector switeh to the right is for
testing  tubes, It is antomatic and springs
ek into the “off' position when  veleased,
Al but rectifier tubes are tested with  this
switeh,  Aws the rectifior does not have n grid,
sneh o test §is not needed for it

To test all other tubes, titst record tlte nor-
mal plate current, if the tube is one of the
sereen-grid rypes sueh s the "220 240 °35, 61,
BT, ar BN, push o down on the seleetor switeh
amd a secotdd plate current rending shoutd be
abtained,  If the tube under test s an ordinary
threc-clement tyue, or "47 type, turn the switeh
in the ap™ position o get the secand plate-
cnrrent reading. This change in plate current
determines the condition of the tnbe.  In most
enses the greater the difference In the rwo
plate envrent readings, the hetter the tube,

It is not possible to give any lelinite vahues
to determine the condition of tubes,  Receivers
apply  different  voltnges ta tubes and  there-
fore tfferent current valnes will be recorded.
Haowever, after a little practice in testlng good
and bad tubes by this methad, ohe can soon
learn to tell when a tabe 1s defeetive. When
testing n detector, it is best to move the tube
to another socket as in the deteetor stage o
high bias is present which Jimits  the plate

| enrrent te oa small value.

1

LEAD-IN STRIPS

When servicing a receiver which is noisy, has
Intermittent reception or no reception at all,
test the lead-In strip ta be certaln that  the
window, especially in the sumper, has not
broken through the insnlation and roined the
strip
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9 x 12

Weight

Would Not Part
With It for *100.2

YET ALL HE PAID
WAS $3.98

Dear Sar:
After receiving your near secomd

edition Radio Encyclopedia, and
looking through 1t, 1 find that it is
ane of the most valuable hooks |
have ever laid my hands on, and |
avould not part wcith it for one hun-
dred dollars, if I could not replace it.
Thanking yau for giving me this
opportunity of securing this valu-
able book, I remain,
Ralpli Tomilson
Myrtle Station,
Ontario, Canada.

What the New Second Edition Radio
Encyclopedia Gives You

Tt glves you an explanalion of every word used
in radio. These explanations—or, rallier, defini-
tlons—are ot briel culine information (ike those
of an ordinary dic ar¥, but they give In fullest
detail, aml at considerable length, tlie meaning
aml appifeation of every word, plirase, general and
speclal termn ured In the science of radie. They
are written in  plain, everyday Engllsh, easily
understood by anyone.

Vractically every definltion In the book Iz illuss
1rated by drawing..  phoiegraphs, diagrams, or
charts. ME you need to do 1s te look up as you
would in a <liclionary, the word or phrase about
witkel you ure sceklng information. Furthermore.
earh page Is key-Indexed, for greater convenlence
and speed in ioeating any definition, All the Sub-
ject-Matter Is Arranged in Alphabetical Order.

This greatly enlarged Second Editlon Radlo En-
oytlopedia 1s an absolnte neci~slty te everyone in-
terested In Radio. It answers all radlo nuesdons,
increases your knowledge aml saves your tline, It
rwers every known radio problem, amd 18 a gold-
tuine of practical inforuation for erery radlo 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
- Arrangement

3152
pages

inches

3
Ibs,

e e e ———

8. GERNSBACK CORPORATION,
98 Park Place, New York. N. Y. |
Sentd me une copy of the new Second Edition
K. Gemdiack's Radie Enesclopedin. 1 encluse here- |
with  $3.9%.  check  or  mmoney order preferred
(Forelgn and tCanada. add 35¢ extra for postage.) l
Money refunded fn full 1f not sutlsfactory. I

Name

B S0 A 8 a0 5060 0000 08080806908 60 o088 AEEOE0S |

(M §75800co0000a0a0000806006000 State.........c000 I

[ re-ga2 |

b o — — — — — — ——— ——— — —— —
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The Hotels on this page are

Hotel Directory OF the Radio Trade Patronized by the Radio Trade.

Make them your Headquarters.

.-"
."f-‘r. :- !
A ‘
[ [
Ir # :I nls
o | e i
II. II'«. I;'ﬁ: -I...-.- ::'IE - L - - M
¥ f'& Erberad 2/ This Summer Enjoy Your Chicago Business Trips
: o Bty G LG e I - .
I'I.HI‘ feere.ro 1 . Kt I, A stavy at Titr DrakE adds pleasure to business. Overlooking Lake
i T L AR AMichigan, vour business davs . . . and mghts will be spent in resort-like
THE HOTEL comfort.  Restfully quiet . . . convenient to all loop business . . . 8

theatres, and with heaches, bridle path and bheautiful Lincoln Park,

MONTCLATIR " i ontorsabie. iy ¥ ¥ E

! o
LEXINGTON AVE., 49th to S0th §TS, | ¥/ cost. extra accommodations are made
v ) available to the guest for large or small
NEW YORK conferences. Room rates begin at $4

Directly Opposite the Waldorf-Astoria | per day. H O];}F l§1’ NC ,;.Imlqn‘i-é GO
e e T e
...'""AN ADDRESS OF DISTINCTION"" [IN
800 ROOMS | AN ADDRESS OF | L
Every Room With Bath l AHOMEY HOTEL IN THE

From $3.00 per day

HEART OF NEW YORK
Attractive Rates by the Month | T H E ’

|
|
|

A RADIO IN EVERY RooM | | NEW li I mportant
i

N | FLANDERS | I
1ort walkin 1stance from

Grand Centgral el 'l 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 122 and 123

Single Rooms with Adjacent

I “Ban . . $150andup || | of this issue will be
American Home Cooking Served Single Rooms with Bath _ 200andup || | :
. : . } ’ -
in a Notable Restaurant Double Rooms with Bath. 300 and up | found a very lmport
# Suite—2, 3, 4 People... 5.00 | ant announcement
Special Weekly Rates \ |

OSCAR W.RICHARDS, Manager

| telling of the Rabio-
LFRED W. BIZEL, Resident Manager ||' ' Crarr Linrary. Be .

% e feituefonteodaate deds o afends Sooteads dnede e e Juode o oioos

&
s

{54

sure to turn to these

£ ) "

&« . ko THE SENSATIONAL .. )

R :| ||| HOLLYWOOD pages Now and learn
b o . = RESTAURANT <= .

+ Cosmopolitan New Yorkers.” % ST of, ABisE. NG of the ten new and in-
o ) ol fii. . .

% The RUSSIAN VILLAGE % NIG NEW REVUE teresting books which
: 100 West 57th Stwreet < Ve | - blished
o iew Y 1 & the great- .
‘.':P . Ne“ \Ol‘k Clty .E. ent cabaret rnlrr':nh‘\.:(:‘nt are elng pu 1she
*# Dining, Dancing, Russian and Gypsy & the world has ever seen.

:f: Entertainment. :;: llroadwl;yﬁ'g ""1";5'"";';)

% LUNCH — TEA — DINNER % R e S

-§' No cover charge at any time. & THEATRE

% Broadcasting WOR Circle 7-9434 & Popiae _Brhes:

:‘:..;..;..;..;..;..;..;..:..;..:..;..;..;..;..:..:..;..:..:..:..:..:..:..:..:..:.f:‘ l [

126 RADIO-CRAFT for AUGUST, 1932



$100,000 Speaker Sale!

Included in this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand
new and shipped in original factory sealed cartons. They are sold far below their regular list price because they were bought
in exceedingly large quantities and our purchase price permits us to give yodu the benefit of low cost.

LOFTIN-WHITE AMPLIFIER (Licensed)

LOFTIN-WHITIS vmplifiers in  striking
modernistic  ftinish. fdeal for phonograph
or public uldress work.

'1’4; Model nses 1-224, 1-213, $12.50

. f; 1\lo.lel uses 1-221, 1-230, $15.95
=28

247 Single Pentode Amplifier . $l4095
- msh-pn [ N e

?)%ilﬁ‘-g- nsh-puil I'entode Am B $l9.95

JENSEN _

B})cf'Et?éfiﬁer $l4095
ﬁ:*;‘s‘ ‘:_"“ $10.95
.C.—D.1
Gt v $7.98
D.9—2500 OHM
Piaa ... $7.50
D.7—2500 OITM
}")it-ld . $7.95
D.15—DMidget

$4.75

2500 OHMS

ROLA SPEAKERS
Model K. Midget A.C. using $805°

280 Rect
D. C. Models Model F

2500 ohm P.P. Output Trans. $4.25
1000 ol P.P. Output Trans.

2500 ohm Single 'entode. Each

2500 ohm PPush Pull 238, Model

1000 ohm Single 238,

1800 ohmn Single Pentode 300 ohm Tap
for Bias.

BALDWIN
fue e $6.95

D. C. 2500
O H M—110

Volts S $4'95

D. C. 2500 O H M—I110
Volts Field ¢

Less Stand $4o00
D. C. 2300 OHM—I110

Volts Field Less
Output Trans. $3'25

OXFORD

A. . C. Models

e 250 et $10.95
nnic 30 e 9850

» ATide * -

?mmrilf!.;;(l) lI:t);‘:ct $7050
D. C. Models
147 5000 OHM

S
Fletd oo $4.95
e O §3.49

All 9” Jlidgets are sup-
pliecd with Hum balancer

Do Not Write For Catalog!

All offers are F.O.B. New York, and subject to prior
sale. Terms: A deposit of 20% is required with
every order. Balance may be paid on delivery. Or,
deduct 2% if full amount is sent with order.

UTAH “TREASURE CHEST”
Magnetic Speaker

This beautiful walnut
speaker, in three-tone  ef-

feot, makes 1 handsome
decorative speaker for any
radio set, Tone qualities

are  exeellent—cover  raises
and lowers ta give varions
degrees of loudness desir-
able  for the room, The
“Treasure  Chest”  contains
v UTAH Madnetic Speaker
unit. The chest itself meas-
ures  only 16l xil%6x9%",

Pl $2.95

NEW PRIME ELECTRIC MOTOR

For 110 volt A. C.
50 to 60 Cycles

A sturdy, powerful compact
heavy duty induction type pho-
nograph motor, Absoelutely
free  fronr commutator brush-
es. It will not set up any dis-
turhaneces. Eguipped with
Iarge bearing surfaces to pro-
Viche wlequite support  and
insure long life.

BRICE $4.95
R.C.A. & VICTOR -

':.'i(':nlr A(IJ Audit

:l'jl'tl’l(): with $12.25
:\Ilf(tl‘i‘tl 2]:?6?) Ohm $8095
Victor  D.Co Audit 2500
Olnus

é;ue output $7 95
A.C. \\'ltll s12.5°

tube rect

é())(F '\'E.;O(i«gie(mm SS'SO

D.C. 8000 ohm 300 V.

dutpit $4.50

D.C. 800 ohm 110

Fiela 12 $7.5

All latest type RCA speakers

R.C.A. VICTOR HAND
MICROPHONE

This microphone is furnished with the
lntest model Radiola 86 Home recording
Super-Heterodyne Receiver and amplifier.
Do not confuse this microphone with the
“toy' type as it can be used for many pro-
fesxional and commercial uses. It is =a
single Dbutton ‘“‘mmike” with a gun metal
finish. It's total length is 6%” and has
as standard equipment a four foot cord.

YOUR PRICE

52.95

FARRAND INDUC-
TOR DYNAMICS

PENTODE
ADAPTER

This Pentode Adap-
ter permits the in-
I, <ertion of a _type
S 247 Pentode Power
Tube jn place of the
type 245 tube. Shin-
ply remove 245 tube, y
and insert the Adapter, and 12

plug in the 247.
OUR NET PRICE $1020

D.C., and Bita
| tery Sets with
Equal };gsults.

GRENPARK CO, Dept. RC., 245 Greenwich Street, New York, N. Y.



AUGUST SPECIALS!!

Vl?lt\' month we list on this page certain ST, AR % items, which are RTPOP SHOPPING. The lowest prices arve right on this page. No one

NOT LISTED IN OUR CATALOG,  These are all specials of whieh undersclls wx. We tieet any price on ANXY NEW Merelunndige.  Order

(the quautities on hand are not sullicient to eatalog them. Onee sald out, divect from thix page and suve money.  100% satisfaeiion on every tril

Ho mare can be had, First coine, lirst served. Save youfrself alisappoint- saction. Take advantage of these speeial offers. ORDER NOW, TODAY.
nend by ordering NOW,

IMPROVED READRITE MODEL 700 ANALYZER “MEGADYNE” ONE-TUBE PENTODE

T AT . e 5
E1GHT METER SCALES AVAILABLE Tests Latest Type '57 and 58 Lot pates of e “50- LOUDSPEAKER RECEIVER KIT

e *'Mudel 00" Is an  exiremely %D ol t¥pe rectltier may he i1 the front part of our catales—get your FREE copy
compact device. The outside dimen- 6-1 rong I'ubes tested] Iy use of a spe- nuw=—there is prizented w0 thervughly [lustrated dlscus
ajons the carrying case are only cial adapter furnished. aivn on  the construetion and operation of the MEG
103 by 7% by 3% inches. The an- Charts are orovided for ADYNE "

alyzer eontalns a D.C. voltmeter, an
v, rolteter sand a mbllimomeler. The
D.C. rvoltmeter has three ranges:
0 10 60; 0 to 200; aml 0 to 600 volts, -
The A.C. voltmeter has also three Rarhoss.
ranges: O to 10; 0 to 130 and 0 to C:
700 volts. ‘The milljammeter has two
ranges: one for 20-mill, reading and
the other for 100-mill. This varlety of
ranges makes it possibie to test every
conceivable radlo cirewit; hizh voltuge
secondarles  of  power  transformers.
eurrent draln of all radio tubes. in-
chuling the high power 250 aml 210
tubes, ete,

CONVENIENT SELECTOR SWITCH

tmeasuring resistances
aml capacitles,

FREE

by llax s

hack, edltar, This
fngenfons  cireuit
was orlzinally de-
serfbed i the
July issne nf the
Rabieo @RAFT
Magazine, FREE
copy of whieh
whtl be given with
¢ach purchase.
This receiver s

We take pleasure In
offerin: with the pur- tivlewidi ome of the
chase ¢f each snalvzer st ouistanding
—ABSOLUTELY FREE developments I the radio inddnstry. Tt bs the first real

The fustrument Is equipped with a OF CHARGE the lut- one-tnhy  pecciver which whll aetnally operate a  loud-
sIx-pocdtiun hl-polar seleetur  switeh eat radio pallication to speaker. Thousmunls of experimenters mnl r_:ullv fans will
by means of which readings may he comie off the press, want 16 hulhl this remarkable receiver. Fur their eon-

venience, we have vumpiled a conplete st of paris re-
quired for its constructivn. These parts are of the highest
quality wml are exactly as speclicl by the author. The
followine parts eomprise tite conplete lkh . Eil

. . N 1 M8, Flxed €rystal Detector; f-otim ament
;::'z:?:l"":l’;:lhIt(:l:r:.f]f Itheust 1 Z-chrendt tuner for nsed with a 0005 mf.
A Reai Book. funin: eondenser: 1 Na-ahl type 181 U'Y Promx socket
1 Hamwarintud type ML-23 Variable Cfidenser; 2 sets

hlalned of "G wolts, °C’ volts
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If C. 0. D. shipment ix desired, please remit 20% 23 West Broadway big FREE catalog for the greatest Radio Bargains.

remittance. which must accompany all orders. Should you wish goods shipped by parcel poat, he

If full cash accompanies order. deduct 2%, discount. sure to include sufficient exira remitiance for same.
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TUBE CHARACTERISTICS AT A GLANCE

By C. H. W. NASON

1 [{ECENTLY, in Europe, a graphic chart

has been developed which represents di
rectly the characteristics of the vaccuum
tube. It is based on the theorem of Ceva
which states, briefly, that if lines be drawn
through the apices of a triangle so as to
pass through a point within the triangle, the
sides will be divided by the lines into seg-
ments having a definite relation between
one and the other. Conversely, if the lo-
cation of a given point within the triangle
is known, the relative length of the lines
into which the sides of the triangle will be
divided may be predetermined.

As shown in Fig. 1, a line drawn from
an apex through an index number to a side
of the graduated triangle will indicate am-
plification factor, u; plate resistance, Re:
and mutual conductance, Gm.

The tube reference numbers used in Fig.
1 are as follows: 1, WD-11, 12; 2, '12A; 3
'20; 4, "T1A; B, '99; 6, '00A; 7, '01A; 8, '10;
9, '24; 10, '26; 11, '27; 12, ’30; 13, '31; 14,
*32; 15,.'33; 16, '3b; 17, '36; 18, B7; 19, ’38;
20, '40; 21, '46; 22, '47; 23, '50; 24, 852;
25, 865; 26, 211; 27, 841; 28, 845; 29, LA;
30, Wunderlich; 31, 44; 32, 56; 33, 57; 34,
58; 35, 46 (Class A).

The chart is self-perpetuating, since when
a new tube is released it is only necessary
to draw lines through the apices or corners
of the triangle, cutting the points on the
sides at the designated characteristics. These
lines will meet at a point which may be
marked for future reference as the locus
of intersection for that particular tube.

Other data on tubes and other equipment
| may be plotted in this manner; and tech-
=S = e — == p S - ' | niclans may be interested to make a num-
2 3 4 56783810 15 20 30 40 50 100 150200 1000 fL nomograpns for hARCY Sy
AMPLIFICATION FACTOR (A1) ' 4
If these are accurately prepared, and uni-

Fig. 1. A self-perpetuating nomograph for determining tube chuaracteristics. formly arranged, they may be submitted to
Rapto CrarT for publication at space rates.
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A CONTINUITY- AND OHMMETER

()NE of the most useful devices in making
tests is a continuity- meter; in other
words, a voltmeter with a battery in series.
However, in addition to straight continuity
tests, it is often desirable to know the
registance of certain portions of the circuit.

Volt-chmmeters, on the market, depend
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By JOHN C. BANK

for their accuracy on the voltage of the bat-
tery being exactly the value to which the
meter is calibrated. In the factory-made
types they are equipped with a *regulator,”
consisting of a magnetic shunt (a piece of
ironY, which is moved in front of the poles
of the instrument magnet by a secrew, to
compensate for changes in the reading as
the battery voltage changes.

This method is not practical for one who
wishes to construct his own ohmmeter, so
we will show how one can be made with a
regulator for voltage variations.

The best and least expensive meter to
select is & 1. ma. milliammeter such as a

Jewell Pattern 88, or a Weston Model 301.

Connect in aecordance with Fig. 1A, Resis-
tor R1 is a 200-ohm rheostat; R2, an
Electrad Truvolt type B-35 unit, 3,500 ohms.
All of this equipment will mount nicely in
a box measuring 8x4x2% inches deep.

To find the value of an unknown resis-
tance from the reading of the meter, consult
column Dma., Table I, below:

TABLE I

Rx. Dma Rx. Dma. Re. Dma
L) 1.000 1.800 .887 10.900 260
100 972 1.800 Ah 12,000 228
200 946 2,000 839 14,000 200
300 921 2,500 16,000 180
400 .888 3.000 .538 13,000 183
300 .875 3.500 500 20,000 143
600 .852 4,000 467 25.000 123
700 832 4,500 438 30.000 104
800 814 5,000 112 40,000 080
500 796 8.000 363 50.000 065
1,000 118 7.000 33 75,000 045
1,200 743 00 L3035 100.700 034

1.400 3 9,000 241

A hetter way, however, is to mark the
points on the scale. To do this, remove the
cover from the meter and mark the values
ulong the top are of the scale with a very
fine pen and india ink. Put figures, over
the cardinal points, starting with zero, 1,000
2,000, 5,000, 10,000, 20,000, 30,000, 50,000
and 100,000. Since these run into a large
number of figures it is necessary to use 1,

2, 5, 10, ete., and to multiply the reqding by
1,000. Note that the cardinal points are
positions on the ohm scale where the value
of the divisions change. For example, from
0 to 1,000 we have ten divisions. This means
that each mark is 100 ohms. From 1,000
to 2,000 we have five divisions, or 200 chms
per division. Thus, by consulting the num-
bered points we know where to look for a
change in vaiue.

Although the range of this instrument Is from
about 100 to 100,000 chms, it may be necessary to
increase the scope to include values above and
below.

To extend the lower end of the range, below 100
ohms, add an “off-on” switch to the eireuit so that
shunting resistor R4 may be cut in and out,
around the meter itself, as shown in Fig. 1B;
use an Electrad type B-.06 resistor, 5 ohms, which
has = sliding contact that can be adjusted and
then clamped in position. Also, add resistor R3,
of 350 ohms: its value is conveniently reached by
connecting in series an Electrad, type B-3 resistor
of 300 ohms and a type B-.5 unit of 50 ohmas.

To ecalibrate, short the two pests for the 100,000
ohm range and set the pointer on the top mark
by means of the regulator. The shunt must be
disconnected. When this setting is made. cut in
the shunt and vary it until the pointer is st 0.1,
which is one-tenth of the full-scale deflection.
Check back by opening the shunt and note
whether the pointer is at full scale. When this
calibration is complete and the test leads are con-
nected to the common post and the one through
registor R3, the meter will read one-tenth the
values on the scale. This will emuble us to read
down to at least 10 ohms.

To incrense the range above 100,000 ohms we
must add ancther resistor, R5, of 36,000 ohms; its
value is conveniently checked by cennecting in
series an Eleetrad type B-300 resistor ef 30.000
ohms and a type B-50 unit of 5,000 chms,

Te make the ecireuit complete, an additional
battery of 31.5 volts must be placed in series
externally, as shown in Fig. 1C. To use this
combination, short the test leads and set to full
seale by means of the regulator. Open the test

points, connect in the unknown resistance, read
the deflection and multiply by 10. This glves a
seale up to 1,000,000 ohms.
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- LINCOLN RADIO CORPORATION
- Dept. RC-8, 329 So. Wood Street
Chicago, T

Plense pend literature to

H. €. LEWIS, President

Radic Division, Coyne Electrical School

500 S. Paulina St., Dept. C2-8H, Chicage, Il

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all de-
tails of your Special Offer.

P e e e e T T T T R T A R L R L AR A R AR R e Al At i i Sttt

Dept. ZHXX
Dear Mr, Smith: I want to take advantage of your Special Offer.
Send me your two books, “Trouble Shooting In D.C.,, A.C. and Bat-
tery Sets” and “Rich Rewards in Radio.” 1 understand this request
does not obligute me.

CABLE RADIO TUBE CORP.
230-242 North 9th Street
Brooklyn, N. Y.

Gentlemen: Please send me current bulletins without charge or
obligation on the items checked:

O SPEED Radio Tubes SPEED Foto-Lectrie Tubes

[0 SPEED Television Tubes [0 SPEED Triple-Twin Group




can now have-right in your own home

ECORD-BREARING

PERFORMANCE

You can equal
the records of world
famous LINCOLN
owners whose sen-
sational reports of
International recep-
tion are published
the world over - -~

DE LUXE SW 33

LINCOLN

A New Receiver which has Revolutionized Radio Reception!
Just Weigh these Few Performance Facts Carefully.

THE OLD WAY

1. 709% of the Short Wave Stations have been missed by the
average tuner due to interfering noise and sharpness of tuning.
2. When distance was desired it was necessary to advance volume
control, which raised noise level, often drowning out the signal.
3. Short wave stations fade completely out and then build up te
heavy volume.

4. When volume was reduced, sensitivity dropped; when volume
was increased, lack of handling power caused distortion.

5, The register of musical frequencies was limited in the old
style detector circuit.

IN BRINGING OUT the new Linceln DeLuxe SW-33, I believe we have
advanced far ahead of the commenly knewn radio today. Personally I have
been a confirmed DX lover for many years, and I simply could not be
satisfied with the limitations of the present known receiver. In the SW-33. I
am getting the biggest kick of my life out of performance I have never known
before. A few days age I tuned in G5SW, Chelmsford, England just 1o see
how great an undisterted volume I could get. Every word of the broadeast
could be heard 300 feet away from my home through an open window, and
“Big Ben” was heard a block away. Pontoise. France, in the afternoon, and
EAQ. Madrid, in the evening, were just the same. I can promise you a

great ireat with this great teceiver.

W. H. HOLLISTER. President.

THE NEW WAY

1. Visual meter tuning accurately registers even the weakest carrier
waves, many of which are impossible to hear. Meter permits pre-
cision tuning and accurately measures comparative signal strength.
2. Volame control does not affect sensitivity. Distance may be
tunied at low volume, eliminating noise.
3. All stations, regardless of distance. are received with auto-
matically controlled volume held at constant level.
4. When volume is reduced, sensitivity automatically rises. When
volume is advanced, handling power automatically increases, mak-
ing distortion impossible,
5. Push-pull Twin-Grid detector circuit allows passage of greatly
enlarged range of musical frequencies perfectly conveyed through
double push.pull audio system.

@

WRITE AT ONCE

for complete information on performance facts on the new DeLuxe
and world breaking records of Lincoln Equinmeant.  Think! 39
Countries. 106 Foreign Stations. everyone woice or music, no code,
speaker Operation on each. This one log is not a collection of
stations received by several thousand individuals collectively, but
it represents only what one. of many, Lincoln owners has done
average location in his spare time.

SW.33,
Foreign

Loud-
foreign
instead
just an

— =

LINCOLN

De [uxe Receivers

LINCOLN RADIO CORPORATION
Dept. RC-8, 329 S. Wood St., Chicago, Il

Please send literature to

Name
Address
City

State
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Limited
Introductory

Offer

THIS LARGE GUAR-
ANTEED HAMMOND
SYNCHRONOUS
ELECTRIC wALL
CLOCK

Remarkable
Purchase

Enables
TRIAD

to give you
this fine
Hammond

or

SERVICEME

CERTIFIED TRIAD TUBES are the result

of many years experience. All the guess-
work has been eliminated. They are designed,
manufactured and tested by the most modern
machinery. Thev are produced by skilled oper-
ators. No hetter tubes can be bought.

A complete study of the proper method of mer-
chandising tubes, in order to protect the seller
as well as the buyver has resulted in the adop-
tion of an entirely new form of distribution.
The CERTIFILD TRIAD SKRVICEMAN is
the keyv stone. You can hecome one of
the agents, who are taking a handsome
profit from these tubes, by filling in
the counon. The whole interesting
story will come 10 vou by return
mail.

It you are selected to
represent TRIAD, we will
protect your terrvitory,
for vou. Every Ton.
Dick and Harry will
not he competing
with you.

SELLS AT

$18.00

BUT GIVEN ABSO-
LUTELY FREE

Electric

Clock

TO DEALERS AND
SERVICEMEN

with their first $25.00

[$50 list, fess 50% dis-
count) order of
CERTIFIED TRIAD

TUBES.

<rm4cCcrQuw)

This is a reduced fae-
simile  of  the  Triad
Ruddio  Tuhe Certitication

mmAOam

Compnm,  which is #ealel in
the hox with tube 10 which
it refers.

Even a pgood radie receiver will sound like “‘nothing at al1” if it is equipped with poor tulies.
Most people realize that the radio tule is the hemt of their receiver. Ordinury tules can be

£2I5.00 is

atta

bhought for 4 song. hat you usumally get what you pay for. No one exprectd to et Cadillae or TRIAM nfl:(‘w'ul-n' I'I!JF‘H“\II:
Lineeln serviee trom an Austin. No one laoks for custom-made shoee for thiee dollams.  Those who TURE 50 Ilo;e 5070 (is-
expect the very best performance fram inferior tuhes are uwot logical anid they are sure to he count, R it the $12.00
tlisappoimed.  No form of enteraimment ig a8 inexpensive as mudio.  Isn't it oo husinese to keep HAMMON CLOCK.  ANSO-
it working at itx hest.  You ean he sure of doine sn, by insisting on CERTIFIED TRIAD TI'BES. LUTELY |

A line to us will enable us to send you the CERTIFIED TRIAD SERVICEMAYN, we have seleoted
to serve veur viecinity.
Name

The TRIAD Line is complete. It includes all types of standard Tubes as well as Photo-
Electric Cells and Television Tubes.

CERTIFIED TRIAD TUBES are licensed by RCA, and are sold at the same list prices.

Address

Ciry State
My deiterhead or busivess ecarl is attuched,




