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l{ T I R.T. 1. QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
ak 2 S ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES

R.T. L

THE RIGHT TURN NO

BRINGS BIGMONEY JOBS §

and lifetime success in the newest and
fastest growing industry in the world

RADIO START AT HOME

The great new infant Radio industry con- QuiC’(« Money N O W !

};inually outgroglr‘stheipupplly o'i‘trlained n'l{en
orits needs. herefore, R. T. 1. isseeking s
hundreds of earnest, ambiticus men to train o meet t’.he great.;_d‘emfmd &er t,."““e‘.l menﬁfrlomRt?‘e
10 fill the jobs that lead to §$2000—$2500—§3500 ew Radio, Television and Talking Picture field, R.T.
a year !z:nd up. hSpm'e-sigme v\ioi'lk too isbwaitindw .with the help of its connections in the industry,has
everyw ere— thousan of dollars to be made b H 1 " _s t_h . t' ‘ 1 1- th. t
L ; L uilt up an easy, learn-at-home practical plan tha
easily, quickly,in every part of the country. will prepare you fo_rthese good]obs. You use fine
testing and working outfits and learn by work
sheets and the invaluable R. T. 1. Job Tickets

TELE ISI N prepared by men who know. It’s easy because

leow comes Tellevision o\;t of fhe G rliment(z;lr radio clearly explained so you can do it—yet it is

aboratory on the verge of anather vast demahd for men actical, scientific, and makes you an ex-

wl alifi xpandit and the R_T. 1. “3in 1" Rracuice, : ¥ .
o are i Rel to cfpana gt antl Gih o pert. R. T. L. starts you making money

Home Trainingin Radio, Television and Talking Pictures 4 |
offers you big oppertunity in this magic new field. right at home an (l keeps stepping you up
and up in the Big-Pay class.

TALKING PICTURES \\"™" 7"

The vast sweep of Talking Pictures through the larger citiesis
.
Thrill You

ahout to cover the country, creating more and more jobs that
must be filled by men with such training as R. T. 1. gives
Y ou cannot possibly imagine the astound-
ing present development of Radio, Tele-

R.T. 1. Famous “3 in 1"’ Home Training developm,
o . . Calking Pietures—their limit-
Radio—Television—Talking Pictures "less {dture expansion - the bik number

of money - making jobs —spare-time
Quatifies you easily, quickly,andsurely for Big-Pay Jobsin RADIO or either proiits —right now and rushing on
of itanew und fast-growing sister i ndustries—TELEVISION and the TALK- bigger and bigger. The aetualpic-
ING PICTURES. Your age or previous experience do not matter.

NOW IS THE TIME!

arein the R. T. L. I'ree Book.
Never belore in the history of the civilized world has there heen sueh opportunity
for ambitious men. These great industries—the 'Big 3" —offer Big-Money Jobs—
money-making without limit—all available to men and boys who are far-seeing
enough "“to getin on the ground floor” —right now,
—and It. T. I. makes it easy for you toget in. Send
for the Big free k. T. I. bouk.

LetF.H.Schnelland the R.T.1.
Advisory Board Help You

AMr. Sehnell. Chlefof the R. T. 1. 8tufl. 1s one of the
ablest and hest known raclo men in Ameries. ije has
twenty years of Radio expericnee. ile was the first to
establish two way amateur comimunication with Eurepe.
FormerTrame Manacer of Amertean Radio Relay League.,
Lieutenant Commanderofthe U.S. Naval Iteserve. In-
ventor and desizner of Radlo apparatus. Cobsultant
Engineer to large Radio manufacturers,

Assleting him s the R.T.T. Advisory Board, com-
Posed o Imen prominenti nthe Radiol ndustrr manu-
aeturinz. brondeasting, envineering and servieing. Alj
m&l-;_:“mmn kuow Radlo and will help you succeed In
eir tield.

Name

F. l{. SCHNELL

R. T l R.T.L.TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFIT-
® ®° ABLEPART TIME OR FULL TIME BUSINESS OF YOUR OWN

City

Address.._ .
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«ing and installing
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RADIO TESTERS

ieneed on A C. sets: ub-

e or men who qualify. Call Smith,

Cvelnll 0600, or apply Silver-Marshall, fncy
Wl W, 65th-ut

T et S
Salary Ralsed 33 1-3% Since
Enrolling
Am now radio scrvice manager for N. 1
Knight Supply Co.— Eari . Gordon
618 E. 6th St . Oklahoma City. Okla.

Earned $500 Exira
in Two Months

1n spare-time work — I give youall the
credit — J.

Noffsinger R.
Greenville, Ky,

Box 37,

=

o 5

$60 a Week—Now a $10 Raise

Repaired seta others fell down on—pro-
moted to foreman — Fred L, Klemann,
Box 8, Lisle, 11I.

BigR.T.l. Book FREE
Now — Use the Coupon!
Allyou havetodols fillln the ¢oupen and
we will mail you, post pald, our wonderful
book ““Tune In On Big Pai'.” There is no
other hook llkelt. Yo willbe startled, like
thousands nfothers, withi t8 thrilling paves
—Ita amazing photouraphs—overwhelming
evidence o thel ncomparable money-muking

ongonnllilles for you in Radio — RIGIIT
NOW! Send forltlmmediately.

RADIO & TE:.).EVISION INSTITUTE
e

pt.
4806 St. Anthony Court, Chicago

RADIO & TELEVISION INSTITUTE
Dept.76-A 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay’ and {ull details of your
three-in-one Home Training (without obligating
me in any way).
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The replacing of the old battery
operated reccivers with allsclectric Radios
hascreated atremendous country-wide
demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Days of R.T. A.Home Training

. . . enables you to cash in on
this latest opportunity in Radio

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an

intensified training course in Radio Service

(2005100

a weekh
Full Time

$32C i frour

Spare
Time

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the opportunity of a
lifetime.

Radio Service Work a Quick Route

Work. By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
pare yourself for full-time work paying $40

We furnish
you with all

to the Big-Pay Radio Positions

Radio Service Work gives you the basic ex-
perience you need to qualify for the big

to $100 a week. _the $8,000, $10,000 to $25,000 a year Radio
- equipment positions. Once you get this experience, the

More Positions Open Than There you need whole range of rich opportunities in Radio
Are Trained Men to Fill Them to become a li-es open b‘efore you. Training in the As§ocia-
Radio tion, starting as a Radio Service Man, is one

If you were qualified for Radio Service Work
today, we could place you. We can’t begin
to fill the requests that pour in from great

Service Man!

of the quickest, most profitable ways of
qualifying for rapid advancement.

Radio organizations and dealers. Mem-

bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radio, earn $3.00 an

If you want to get out of small-pay, monot-
onous work and cash in on Radio quick, in-
vestigate thisR.T". A. training and the rich money-making
opportunities it opens up. No special education or electri-
cal experiencenecessary.Thewill tosucceedis allyouneed.

Mail Coupon for No-Cost Training Offer

Cash in on Radic’s latest opportunity! Enroll in the
Association. For a limited time we will give to the ambi-
tious man a No-Cost Membership which need not . . .
should not. .. cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small-pay, no-
opportunity rut, into a field where phenomenal earn-
ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No-
Cost Membership.

The Radio Training Association of America
4513 Ravenswood Ave. Dept. RCA-6, Chicago, Il

THE RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept.RCA-6 Chicago, Ill.

Gentlemen: Please send me details of your No-Cost train-
ing offer by which I can qualify for Radio Service Work within
30 days. This does not obligate me in any way.

Name

Address

609
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Several articles have heen preparved, dealing with methods
which will be of use this summer to the enterprising ractio
worker.  Among them are the modernizing of faverite old
models of Atwater Kent, Radiolas, and other hattery-oper-
ated receivers. Automofive radio in its latest developments
will be described each month: the new Delco will appear in
the July issue.

NEW DEVELOPMENTS IN THE RADIO ART. Television
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is comting closer and closer to the commercial stage. The
latest additions to the art, both in this country and abroad,
will be covered from month to month in Rapio-Crarr. In
Germany two noted inventors, Karolus and Mihaly, have
made advances in television apparatus which will be fully
deseribed in an illustrated article by Dr. Fritz Noack.

And many other articles, all of current interest and value
to the practical reader.
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TATISTICS in the radio industry show

that at the present time the ordinary

radio man, either as a repalr man or

Service Man, makes an average of 335.00
a week. Let us show you how you can quickly
qualify for jobs leading to salaries of $60.00,
$70.00, or $100.00 a week and up—NOT by
books or correspondence, but by an entirely
new way.

We Teach You How—No
Books—No Lessons—
No Classes!

Coyne is not a correspondence school. We
actually show you, by expert instructors, every
phase of radio; which it is impossible to learn
from books or from correspondence courses.

The majority of Radio Service Men and
radiotricians foday do not earn what they
should, because they have never been prop-
erly grounded in the fundamentals of radio—
that is to say, in electricity.

Remember, you will never qualify as an
expert radio man unless you know the funda-
mentals of electricity. All of this is taught
by ACTUAL WORK on real equipment in our
school.

From $20.00 a Week to
$100.00 a Week

“Before going to Coyne, I had worked in a
garage for five years at $20.00 a week, I had
no advanced education and didn’t know a volt
from an ampere. Yet I graduated in three
months with a grade of 98%,. Since I left
Coyne, I have jumped from $20.00 to $100.00 a
week, and am still going strong. I owe all
my success to the practical training I got in
the Coyne Shops.”—Harry A. Ward, Iowa.

COYNE ELECTRICAL SCHOOL,
500 S. Paulina St. Founded 1899 Dept. AO-85, Chicago, I11.

YOU Radio Men!

Most self-taught radio Service Men {fail
utterly because their electrical education has
been neglected; and, incidentally, they lose
a good income because statistics show that
radio alone cannot support the independent
radio man all year around.

In the Spring and Summer time, particu-
larly, radio is notoriously dull; and the
radio man who is an electrical expert will
make more money in the end.

Radio Training

The photograph above shows how men are
actually trained in our big radio shop, where
students are shown by experts how to take
apart and put together the various modern
radio sets, We will show you how to get
at the root of servicing troubles; and within
90 days you can be a radio expert.

Most radio men today flounder around be-
cause they do not know the peculiarities of
many sets, and have to puzzle these out, tedi-
ously, for themselves; whereas our instructors,
with years of experience behind them, can
show you how to locate any set troubles.

No Previous Training
Necessary!

Remember, I do not teach you out of books.
You are actually doing the work yourself, and
get all the experience you meed right here
at Coyne.

I do not care whether yot cannot tell a
vacuum tube from a C-battery; whether you
are sixteen years old or forty-five. It is my
job to prepare YOU for a big-pay radio and
electrical job in 90 days’ time,

The Future of Radio

At the present time, thete is a dire need for
REAL and experienced Service Men, who

H. C. Lewis, Pres.

also know the ins-and-outs of electricity.
Even though you may work on a good salary job
for an employer at first, sooner or later you
will wish %o establish yourself in your com-
munity and start in business for yourself. The
¢ombination of radio and electricity cannot be
beat; it is an all-year-round business.

Even if you do not want to go in busi-
ness, there are more jobs today than good men
to fill them. Coyne training settles the job
question for life.” Only recently one concern
called on re for 150 graduates, and calls for
more men are coming in daily. Coyne main-
tains an expert Employment Department,
which will help you and back you as long as
you live, WITHOUT ONE CENT OF COST
TO YOU.

Special Offer!

In connection with the radio training, you
are also given electrical training in all “its
branches—anto ignition and aviation elec-
g(i;:sl_try!— W THOUT ONE CENT EXTRA

Get My Free Book

Mail the coupon today, and let me send you
the big Coyne book of 150 photographs—facts
—Jobs—salaries, It costs nothing, and does not
obligate you in any way. Just mail the coupon.

MAIL THIS COUPON—NOW!

Mr. H. C. LEWIS, President
COYNE ELECTRICAL SCHOOL, Dept. AO-85 §
500 S. Paslina St., Chicago, IIl. I

Dear Mr. Iewl

I Without onltgatlon send me your hig free catalox ana |
I all detafls ¢f Rallroad Fare to6 Chicaro. Free I

inploy
ment servlee. IRadio. Avlation Klectrleity, and .Auto-
miotive Cour:es. and how 1 ean “‘earn while learning.’

Name

Address




612

RADIO-CRAFT June, 1930

LONDON

: PARI
HONOLULU 2

BER].m

CUBA ot ﬁi@‘ﬁ
m:u:’ 1.
: a I i

ouTH =
A“ERI,CA

International Radio DIRECT
from Foreign Stations

See Nearest

Kit K-115: The A.C. Super
Wasp. Use your own ABC
pack or Pilot Kk-111 at $
£16.50, specially desizned
for the Super-Wasp. Power
Pack and Tubes Extra

Kit K-110: The hattery- $
operated Super-Wasp.
Batteries and Tubes extra

PILOT A.C.SUPER WASP
Tuned Screen Geud
Shart Warvs b Brosbton? Bond

Dealer or
Write Direct for Details

450
950

Without Dependence On
Local Re-Broadcasting!

PILOT SUPER-WASP

Short Wave and Broadcast Receiver
RANGE 14 TO 500 METERS
In Kit Form for A. C. or Buattery Operation

Widen Y our Circle of Entertainment!

Your broadcast receiver is useless below 200 meters, but the Super-
Wasp, swooping down to 14 meters, and up to 580, unlocks a new
world of trans-occanie radio you never heard hefore! And you get it
directly from the foreign station and not from a local rebroadcast.
Enthusiasts report European, African, South American and Aus-
tralian stations. Music amazingly new! Welcome variety for listeners
*fed up’ with domestic radio programs! To assure consistently satis-
factory operation, Pilot enginecers developed the Pilotron P-227,
which naturally makes it a splendid tube for broadecast receivers.

PILOT RADIO & TUBE CORP

TS by F ; 234 § h
323 BERRY STREET BN Chicago Office: 3ok Sgu1E
BROOKLYN
Y San Francisco 1278 Mission
N. Y. Office: Street

|RApIo DES Yo

Ramg
1

SH AN Gy 0y, bure,

»

Name- .

Address

Costs only 50¢ and ineludes lapel pin, ecriificate and “Radio Design” Construction
A OQuarterly Magazine, the Guild’s Official Organ.
International Guild, 103 Broadway, Brooklyn, N. Y.

Enclose 530¢ coin or stamps to Radio

- .Sf"ta_ .........................
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you're not in Radio

this book will show you how

you cangetin quickly 4

Radio’s amazing growth is opening hundreds
of fine jobs every year, in broadcasting
stations, with Radio dealers, jobbers, manu-
facturers. Shipping companies offer you
many chances to travel all over the world
without expense and make good money be-
sndgs: There are almost unlimited oppor-
tunities for a profitable spare time or full
time Radio business of your own. My
raduates have jumped from $25, $35 and
0 a week to $50 a week, $60 a week, $75 a
week and $100 a week. My book proves this.

I will train you at home in your
spare time

Hold your job—I will train you inexpen-
sively in your spare time. I'll give you
practical Radio exXperience with my 50-50
method—one-half from Lesson Texts and
one-half from practical home experiments
with Eight Outfits of Radio parts that I
furnish. I will refund your money If you
are not satisfied with my Lessons and In-
struction Service when you finish.

I will show you how to make
$10 te $30 a week in spare time
repairing sets while learning
The day you enroll I'll show you how to do

ten jobs common in most every neighborhood.
I'll show you how to repair and service all

makes of sets and many other jobs. I'll give you the plans and ideas
3 that
making $200 to $1,000 for my students while they nl’g taking my c:ou?se.”e

Find out what Radio offers you.
Get my new book

My book gives you the facts. Tells you where the good Radio jobs are, what
they pay, how you can fit yourself right at home in your spare time for a good

l . Tells you about the many extra services and material that the
National Radio Institute gives its students and graduates. It shows you what
others who have taken the N.R.I. course have done; what they think of it.

job in Radioe.

Get ‘the facts. There's no obligation.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. OFY

~NEW Book

is ready for You

J.E.SMITH. Pyes. i,’
| NATIONAL RADIO INSTITUTE ||

Before you do anything else
Get the dope on my new--

Eight Outfits of Radio Parts for a liome
cxperimental laboratory covering screen
grid, A. C.. and many other features in
the latest sets.

Masnal,

Service  Sheets and  Service
giving up-to-date and awthentic infor
tion on scrvicing different models
makes of sets.

and Job Sheets tohich shotw

make extra moncy in your
hile taking my course.

improved Lesson Texts covering thor-
oitghly all branches of Radio.

Iustruction material on Talking Movies
botlh  the Vitaphone and hotophone
systems.

Training in Television and lome cxperi-
ments Television reception,

These arc only a few improvements. My
book, Rich Recwards in Radio.” tells
you all about 18 features of my course
as | give it today.

Washington, D. C.

IF you're in Radio now
spare time or full time -

1t will show you how
my /inproved training
can help you make

Jtill more money

Have you read my new book giving an outline of
National Radio Institute’s training in Radio? If
you haven't, send for a copy today. No matter what
kind of a job you may have in the Radio industry
now, unless you are at or near the top, I believe my
training can help you forge ahead—make still more
money. However, I'll let you decide that for your-
self—just let me show you what I have to offer.
Many others in Radio—amateur:, spare time and full
time service men, Radio dealers, fans—have found
the way to more profits and more money through my
course.

See what [ offer those who are now
or who want to be service men

While my course trains you for all branches of Radio
—I am giving extensive, thorough, and complete
information on servicing different models and makes
of A. C. and Screen Grid Sets. Atwater Kent models,
Crosley, Zenith, Majestic, Stewart-Warner, Radiola,
Eveready and many other makes of sets are covered.
This information {s of special help—of real money-
making value—to those who are now service men or
who want to be expert service men. This part of
my training, however, is only one of 18 outstanding
features that I am offering men and young men who
want to get good jobs in Radio—or who are in Radio
and want to advance themselves. Even thcugh you
may have received information on my course before,
unless you have gotten my new book as pictured
above, write to me again—see how N.R.I. has grown
with Radio's growth and how N.R.I. Radio training
has grown and improved too. Organized in 1914, it
took the lead then in Radio training and it has kept
that lead ever since. This course is not new or
untried. Hundreds of men owe their success and
larger incomes to N.R.L

J. E. SMITH, President,

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

Dear Mr. Smith:—Send me your book, “Rich

Rewards in Radio I want to see what
N.R.1. offers.

Name

ADAress ..ovvviiiieiiiiie e
Cit s STATEs . Akipua

o Y e o = e = e
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954-945 955-955N
934A-945H 944-944N
955G D

L \
955E - 944E

968 - 967 954D - 945D
GROUP |—ADAPTERS PUTTING ANY TUBE INTO

ANY SOCKET
419X—UX199 Tube In UV201A Socket..... .33
421 X—UX Tube In WDI1 Socket .75
429—17V199 Tube in UX or UV201A Socket . .75
944—UX to UX fialses Tube S .............. . 100
914.E UX to UX Ralses Tube % %. Caeambd |1-00
9 |_ uhe In UY Socket................. . oo
- Tube In UY Socket {small diameter}.. [.00
954 — l\ Tube W UX Socket.......covvmiiiis, . .00
9540-—(’\' Tuhe to UX Socket (s'nall dlnmeler) 1.00
955 UUY to UY Naises Tube 87 . = 1.00
955E —llY to UY Italses ‘Tube %% . ... 1.00
967-—1'V201A Tule In UX Socket . . 1.00
968 WDI1 Tube In UX or V201A Socket....... 1.25
999—UX Tube In UV Socket......vomuuvuunn 1.00

0218 922 - 923

934FF
GROUP Z—CONNECTDRALDS AND ADAPTERS
FOR SET

420 U

"z

{ P(?DVING lvrloul Adding Power
ite for List o cnnectoralds for i W
- 'Fuhesr Adapters for Conversion, D.C. te A.C.
QZIS——A(]_")Ier for_cushioning mlcrunhonlc t\lln-l in
elther UX or UV201A Sockets .. 12

v
«

922—Adnn|er for adapiing any UX “socket for
1y 22y .\hlemed Grld Tube b -50
923—l)llm for’ "X 225 Tuhe L.5n

834—Adaprer for ‘os¢litatlon control In ll_;‘. stages

{takes Grid Suppressors of values 200, 309,

500, 700, 1,000 ohms)
nzoo" to RI000-Qrid Suppressors for 934 Adapter.
AFF-—1-tiple, +-nrong hreak, hoth dlaments for
voltage reduclng itestsiors for 245 Power Tube 1. 29

GROUP 3

549 - 94gP 548 - 950 - 05 955K T

849G - 949PN

946 - 947 - 959 944P - 953P

943GT - 955GT
943PT - 955PT
-MF 955H

ADE Ma
;"ERG U 5.A 94:‘15’_

PRODUCTS

Whatever Your Requirements of

Adapters, Plugs, Sockets and Con-

nectoralds, we have them or can
make them, write us

GROUP 3—ELECTRIC PICKUP ADAPTERS

931P- X Adapter with sinkle plate lead........ 1.25
955P -U'Y IMito . . [,&
9446T—U'NX  Adaiter—Girld - lresk W tip
termt e
935G T l\ Ditlu 1.2
44PT—1U'X I'lute Drenk Dlitu 15 24
955P T 17y Irint ol
946--1'X  Adapter I'late hole dea I*late Frong
T.ead to IMickup—uther  1Mekup  Leal to
Suphly g S 1.50
949-—Connects Plckup to Grld Clreuit of UX or
1°Y  Tubes . . .60
939!’ Cunneets 1'lekup to [Mate Clrendt of I'X
Tuhes &0
949G—Like 948, omlit lead to ﬂl ................. 60
949P N—LlIke 9491, omit lead to fil.............. g}
948—~Connects Plckup to I'Ia!e Clrcult of UY N
b T Y S ————— 3
948A —D lIto— Includes Radlo Phono Switeh and By«
Pass Condensers ... ...................... 4.00
950—-Conneels Plekup to Grid Cireuit of UX Tubes. 1.50
95I—-("ynnm-ls Plekup to Plate Circult of UX "Tubes 1.50
55KT  inpects Plekub to Kathode Clecuit of
Sereen Grid Sets . .......vciiiiiaiieninines 1.25
955KC—DiIte with Clips for <olderlig ... 1.25
GROWP 4

933 9524 . 953A
GROUP 3—ADAPTERS FOR CONNECTING POWER
AMPLIFIERS TO ANY SET

933—For altaching A.C. Rets to Power amplifiers,
plate break: tlps on 1* Liole. 1 prong aml K. 1.2
947r—llecomm1-nded by Vietor for connecting Radiola
4 to Electrola. Power Ambplflers............ 1.50
952A—Iliecommended by Samson
IPAM Amidlitiers te A.C
puss Condsnser ..
953A IMtto for D.C. Sets
959—To connect Input tranaformer of power am-
plifier to 1" of 5-prong tnbe and direct to b
supply.  Rreaks plate, lead to P hole and extra

for ¢tonnecting
Sets; with R.F. 1.)»

lesd to connect to p]us IR id - Bibbihendd B 1 i -
GROUP 5

944R - 955R

944 . 95
934PP - 955G

914H - 915H

‘J-s-ch - 955pC
KC

Send Stamps for new Descriptive
Catalog and list of a large variety
of parts at special prices

Dept. R-6

ALDEN MANUFACTURING CO.

GROUP 5—Continued

934GP . 955GP

934GPL

984 . 985
GROUP sB—-ADAPTEHS AND PLUGS FOR THE

984HN - 985HN 994F . 985F

ERVICE MAN (See Dther Groups)

Coming! An Adapter Kit for Servite Men—Wrhte
if interested
70l—alden Suregrlp Attgehment Plug 15
14— 4-I'mng Armored Pl (No Elo 25
!'DNH- -IMtto with 407 Harness ..... 1.25
I'rengg Armored I'luk (No 25

9|5H 3-P’rong Ditto with 407 Harness........... 1.25
927—G-hole J-prohg — lead clips 1o HH Fll

prongs are shorted ........ b 4abdg 1,25
927H--3-hole 4-prong—Ilead cllp “vo IL T FIL

hrenks not shorted—for replaeing \Ic(,ulloul,h

tubes with A C. "fubes
932 Testing 222 Tubes in Jdewell Testers.
942—Testing U'Y Tubes In Jewell Testers. seea
944F -U'N 1L ltreak for Measuring Cwurvent 1.
944FF—UX  Adapter—Conneets Ammeter to Fil.

Prongs ........ 25
944G P—"Test Allnmer [ pmng. makl dctecmr of

any K. K. stage. breaks xrhl clreult for gelid

leak and vumdenser, al Lrviks  plyte  with

hhione tip terminals for headpliones. . . 1.25
QUGPL—Alapler for mmeasuring voltage lmpressed

on both plates of No. 280 Tubes...... L.’;q
944G T—UX Adapter—DRreaks Q h Tlp

Other connectlons through ........... 1.25
944N UX Neutrallzing Adapler—One F D 1.00
MAPC—-LIX I'late Nreak Sohler Clips 123
934PP—UN Adanter 1o Test 3l I"tute of 2850 Tube 1.00
933R--1/X Heuvy BDuty Tube 1herker Adabrer

Murket 50
933PT—Adapter for lstening In on UX Detector

Tubez with Headphones ............c.cc0ec.- 1.25
955PT—Dlito for UY Detector Tubes ........... 25
556G - UY  Adamer for “lesting .'.'4 In Westo

f T R — 1.25
955H 1I'Y A lleater Break for Aessurlug

.nrler
Terminal: ...
955G D—Adapter for

Tubes—«1 post dead ......covuivecnnnnecnron
955G P—UY 'Test Adapter, making detector of any
i.F. siage. breaks grid clreult o greid leuk
and comsdenser, also hreaks plate with phone
tlp terminuis for headnbones
955GT—UY_Adapter breaks @ with Tip Jacks—

Testing 221 Screen Grldl

Other Conneetlons through ... 1.25
955HH—UJY Adapter—Connects Anuneter to H
DEOTICS o i o) 0o 58 (2 B bl AP ) e ) Tt 1.25
955N—l]’\ Neutrallzing Adapter—One H Dead.. 1.00
A55PC -UY Mate [treak- -Xolder CHuos 123
955R- -1I/Y Heavy Dty Tube (herker Adupler
Rockel 1.50
945H—Llke 945 but K connected to adlacent IT... 1.00
$33A—Like 954 but K not connected to adjacent H. 1.00
957—4-hele 5H-prong wlth Top Center Ntud... 1.25
958—>5-hole 4-prong with liottom Center Stmi.... 1.25
982- -?’Ielo; Adapter—Hecommended  In ‘1err|eo a0
........................... J.
984—4-prong_all Rakellte Pluk (No llnrneu) 50
B84F —1'N  Conmector  Plug—Sorket M for 4
Conthictor Dynamie Speaker Extenslon 1.00
MW5F==U'Y 5 Comduetor Itto ... ......o..... L.ne
984HN-— | ((»mlu tor Npeaker Cunl—100 ft. Coll.. 8.00
985HN-—-5 Conducter Speaker Cord—I110 ft. Cull. .10.00
983H I-prong all Ilakellte Plug with Hurness
OB} e e g s i o e ST 1.5
985—5-prong all Takelite Plug (No Harness). .60
985H 0- pronk all Bakellte Phiic wiih ll.nrmeq;l
MU bl - o S bl o mn i g i« T L]
992—Twin Adapler lor Testing 274 Tube in Jewell
Testers with proper wirlng ... ooiiienn, 4.0
GROUP 6—SOCKETS
474 - 475 464 - 465
400
25¢. eaeh 75¢. cach 50¢c. each

423 - 422
35¢. eath

425 - 424
50¢. each

426 - 427
50c. each

Mass.

Brockton,




If You Want a Job with a Future, Get into Chemistry

fortune, as hundreds of chemists have done before him.

It remained for someone to experiment and do it.
solved. Mr. Hall died a few years ago leaving an estate of many millions
of dollars.

WE CAN TEACH YOU AT HOME

Tu arder to hecome a chemical expert yow nust have the proper training under experienced teachers.
Our faculty kaows just how te moeld you into a skilful laboratory worker. The head of our staff is
Dr. T. O’Conor Sloane. scientist, engineer and author of wide repure. Ile has had more than fifty years
of teaching experience. Our course fits you for an immediate pesition in a chemical lahoratery, and
you do not have to give up whar you are doing now to learn it. During evenings and week.ends you
can work at home on the fascinating experiments and the delightfully simple but compreheasive lessons.
A pe-sonal tutor is always ready to help you over difficulties and te answer all your questious. Most
important of all—the teaching you receive is practical. You can actually use this knowledge 1o make
money, ac thousands have done before you.

SPECIAL ADDED EQUIPMENT

At no extra charge cvery student is given a complete cahinet of chemicals and apparatus for his own
use. The illustration es some idea of what it contains. There are over fifty distinct chemical
reageits in the set. ut in addition 1here is something which we have never offered hefore. The
chemical expert needs sharp eyves. For much of his work ne human eyes are keen enough, Every
modern scientist resorts to the microscope, which is one of the most valuable
instruments in home or laboratory.

We Are Now Sending to Each New Student
ABSOLUTELY WITHOUT CHARGE
THIS VALUABLE MICROSCOPE

It is a beautiful instrument of fine German make and extremely sensitive.
Any person not a student of our course may procure one through us at $25.00,
which is somewhat less than the usual price. but to those who enroll the
microscope will be given ABSOLUTELY WITIIOUT CIHARGE. \ith it you
will receive a special lesson on its construction and use. The microscope is
not loaned to you. It hecomes your permanent pessession along with all the
other equipment and the lessons.

TUITION PRICE REDUCED

No advance in tuition price is occasioned by this newest addition to the
apparatus we supply. In fact we have cven reduced the fee, so that this
splendid course and equipment are within the means of every individual who
is interested in following Chemistry, whether as a career or merely as a hobby.
lFee can he paid on EASY MONTIILY TERMS. The one price covers every-
thing. There are ne extras to buy.

MAIL THE COUPON TODAY FOR FREE BOOK

CHEMICALIL INSTITUTE OF NEW YORK, Inc.
16-18 East 30th Street New York, N. Y.

Chcmi§try is one of the most ancient and honorable callings known to man.
were the advisors of kings. Then it was called a black art and its followers were believed to have supernatural powers,

The chemist of today with his modernized knowledge has secrets a thousandfold more potent at his command. He
is the brains behind hundreds of rich industries, which could not exist without his skill.
istry has spread so widely that it is difficult to get enough good men to fill the available posts.
always sure of a good income, a respected and confidential position and a guaranteed future.
Did you ever hear of C. M. Hall?
ist who at the age of twenty-one discovered how to extract aluminum from clay. It was known that this could be done.
There are innumerable other chemical problems today waiting to be

During the Middle Ages its adepts

Yet the field of Applied Chem-
A chemical expert is
He may also :nake himseli a
He was an American chem-

We give (o aevery stndent, without additienal charge,
this ehemical equipment, inecluding fifty-two pieces of
laboratory paratus amd supnlies, and tity-two ditferent
chentivals d reagents. These eomhrise the apparatus
und chemicals used for the experln 1l work of the
course. Thu fitted heavy woolen hox ves ot only as a
case for outtit but also as n usefu. laboratory aeees-
sory for Lerforming countless exherlmeats

Diploma Awarded When You Graduate

Upon graduatlnn every student is awipled onr Diplona
in Chemisiry. certifying that he has suecessfully com
Dleted his studfes.  Your name il certificate will
be a source of bride te yon ail your life. as well as an
ald ohtaining a position

CHEMICAL INSTITUTE OF NEW YORK. INC.
Home Extension Division 6
1G-18-R. East 30th Street, New York, N. Y.

Please send me at oure, withont ary obhlization on
my part, your free ook "‘Opportunities for Chem-
18, wod fnll particolars about the Fxperimental
Equipment given to cvery student. Also Dlease tell
me aboul your plan of payment and the reduetion in
the tulilon priee.

5 .
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DIRECTORS
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L. M. COCRADAY
DAVID GRIMES
JOHN F. RIDER
HUGO GERNSBACK
SIDNEY GERNSBACK

I. S. MANHEIMER
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NATIONAL

RADIO SERVICE MEN'S
ASSOCIATION — —

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.

VER since the appearance of the com-
mercial radio broadcast receiver as a

The necessity, also, of a strong association of
the technically-qualified radio Service Men of the
country is forcing itself upon all who are familiar
with radie trade problems; and their repeated
urgings that such an association must be formed
has led us to undertake the work of Iits
organization.

This is the fundamental purpose of the NA-
TIONAL RADIO SERVICE MEN'S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; to unite, as a
group with strong common interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with the
demands of their profession; and, ahbove all, to
give them a recognized standing in that Pro-
fession, and acknowledged as such by radio manu-
facturers, distributers and dealers.

To give Service Men such a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can
pass the examination necessary to demonstrate
his qualifications will be elected as a member
and a card will be issued to him under the seal
of this Association, which will attest his ability
and prove his identity.

The terms of the examination are being drawn
up in co-operation with a group of the best-known

radio manufacturers, as well as the foremost
radio educational institutions.

The following firms are co-operating with us:

GRIGSBY-GRUNOW COQ., CHICAGO (Majestic)

STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y.

CROSLEY RADIO CORP, CINCINNATI, OHIO

COLIN B. KENNEDY CORP.,, SOUTH BEND,
IND.

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

International Correspendence Schools, Scranton,
Penna.; Mr, D, E. Carpenter, Dean.

RCA Institutes, In¢., New York, N. Y.; Mr. R.
L. Duncan, President.

Radio & Television Institute, Inc., Chicago, Ill.;
Mr. F. G. Wellman, Managing Director.

Radio Training Assoclation of America, Chicago,
I11.; Mr. A. G. Mohaupt, President.

School of Engineering of Milwaukee, Milwaukee,
Wisc.; Mr. W. Werwath, President.

Rider-Goll Radio Sthool, New York, N. Y.; Mr.
John F. Rider, Director.

We shall not attempt to grade the members into
different classes. A candidate will be adjudged
as either passing or not passing. I{ the school
examining the papers passes the prospective mem-
ber as satisfactory, we shall issue to him an
identification card with his photograph.

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

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, no dues, no contributions.

It you wish to become a member, just fill out
the coupon below and mail it to us., We will
send you all the papers necessary to become a
member.

N. R. 8. M. A,

¢/0 RADIO CRAFT,
98 Park Place,

New York, N. Y.

I wish to become a member of your Association.
Please mail me the examination papers and appli-
cation blanks.

Name

ddres:
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Money in Summer Radio

By Hugo Gernsback

T is aceepted withont question, by most of those who are
interested in radio as a bmsiness, that sales st drop
off in the sumner and that it is impossible to make much

money in radio during that season.

It may be true that sales of connnercially manufactured
receivers alwavs fall off in sunnmer, and that business
line is poor from May until September; Imt this is not the
case with sales of rndio parts, and i other lines of which
I will speak later.  During the summer the
schools have closed, there is usually an npswing in the parts
trade, and due principally to
voung men who do a great deal of experimenting and building.

in this

vacations, after

amonnting to o high figure,

But the man, old ov young, who wishes to make some
extra money during the smmmer time,
avennes to sueh income through radio.  Even
conditions are lines as wel, there many
individuals who Lknow how to go about it and make qguite

a little money in this wav.

will find open nany
when husiness
poar in other are

First, it is logical to service sels in the smmuer; hecause
they have acenmulated dust, cte, thraugh the winter, and
the tubes have been nsed until replacement is desirible, The
time to put the receiver in shape is. nonnally, the late spring
or early summer.  We know a number of imen wha have made
quite a little money by sending ont to set owners circulars
calling the necd of servicing to their minds, and offering to
do gencral overhauling for a minimnm charge.

Mauny sets are unprovided with lightuing arresters and
the average owner, if the matler is called to his attention,
will he willing to spend a few dollars for better proteetion:
especially if bis home is located in the snburbs or country.
T'his ingtallation work alone afford o nice source of
ineome,

will

Another is found in the business of renting scts. During
the sunmner, part icularly, at resorts, the outdoor restanrants,
parks. places of amusenrent, require Sometimes the
set can be sold outright; often individuals wish to rent
Sinee locations in many eases are not wired for stand-

radio.
very
themn.
ard line-cnrrent
able. Second-hand and even unused sets cean be hought today
at exceedingly low figures and, in month's
yental will bring in nearly as much as the original cost,

requirements, the hattery set is most desir-

Many  cases, i

An excellent husiness can be done with boys' and girls'
cunps; of whieh there are literally thousands, all over the
country.  Most of these have no radio set, and would gladly
install one if it could bhe acguired at a reasonable figure.
Here again a nsed set will be ideal for the purpose, and make
possible a sale at a handsome profit to the man who installs it.

The same statement is true of snmmer colonies near heaches
and lakes, and the so-cnlled tent cities, hungalows,
gations, ete. With a little intelligent salesmanship, a re-
spectable proportion of these can be sold on radio.  We
remember going through one of these smumer eamps, near
the Jersev coast, where there were soe three hundred bunga-
not been two radio sets
there was one in at least every other

congre-

The vear before, there had

but last vear

lows.
there;
house.

an excellent husiness
seems to be almwost

I'hen, too, there is opportunity for

portable sets; which, strange to say,
entirely negleeted in this commtry, although in Europe the
portable is a close rival to the larger sets in popularity.
There seenns to be no good reason for this negleet of the possi-
hilities in the sale of portable sets; most people who go camp-
ing during the summer will wish one, if the right approach
Automobile tourists are especially good
prospects; and, with « little intelligent inguiry. it should be
easy to find out who are planning trips and sell them auto-
motive radio installations.

is made to them.

It is interesting to note alse the increasing demand for
community puhlic«mldress and nmsic awmplifiers, which has
been reported by Mr. J. F. Smith, president of the National
Itadio Institute.  His survey shows that these mnplifiers,
adapted to all manner of public entertaimnent. bring about
an excellent conuounity spirit and incidentally, they give an
exeellent professional standing to the local Service Men who
install and maintain them. There miany opportunities
for the arousing of local publie interest in the aequisition of
apparatus which can he used at outdoor gatherings in the
summer, as well as  for semi-perninanent
local anditorium: and they excellent

are

installation in a

are business builders,

In short, there are a great many more opportunities,
besides the few supgested here, which may he seized hy the
wide-awake radio man whe is looking for a source of addi-
welcome, profits from his technical and sales

ability during the sununer months ahead of ns.

tional, and
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Service Men’s Department

This department is about the Service Man, for the Service Man,

and largely by the Service Man.

Its contributors are practical

men, and we invite every Service Man in the country to tell about

STUDY
By John F. Rider

HE subject of radio covers a great

deal of ground and involves many

subjects, some simple and some com-

plex, but at best of sufhicient nuniber
to make matters interesting. Of the many
men allied with the industry, the Serviec
Man is the most closely allied to the engi-
neer—at least he should be. Whether or not
he is at that stage is a matter of personal
cflort. It may sound strange to devote all
ot this space to such an unpopular subject
as study, but its importance is becoming
more evident each day.

The modern radio receiver is a scientifie
device. Basieally it is identical with the re-
ceiver of vesterdav; vet a detailed com-
parison shows one to he a mountain and the
other a molehill, One or more engineers of
the highest calibre have spent a good deal of
time in the development of a radio receiver
—the modern reeeiver. Monev and labora-
tory facilities have heen at their disposal.
As a result, they produce a receiver that
involves what may generally be ternmed com-
plex radio actions. ‘This receiver is placed
into production and, like all things eleetri-
cal, eventually finds its way into the hands
of the Service Man. Can he correct the
defect? It is a problern of moment.

The answer wmust of necessity he two-
sided, “Yes” and “No®: the forner because
many such reeecivers are actually repaired;
and the latter because many more such re-
ceivers are not repaired. T'he difference
between the two is in just what knowledge
may he possessed by the individual who
takes the receiver in hand. Perhaps voun, as
the reader of this page, imagine that we are
recommending inmediate recourse to text
hooks. Not exactly. We are, however, sug-
gesting faithful perusal of all modern radio
literature published in periodieals and, fur-
thermore, suggest concentrated study of
modern radio receiver design.

We have made the stalement that the
modern receiver differs from the old. Noth-
ing shows this more clearly than an examina-
tion of the wiring diagrams of two such
pieces of radio apparatus; as a matter of
fact, we ask comparison of a 1929 and a
1930 radio receiver. ‘T'he receiver produced
today is no longer what we believe it should
be, if we base our beliefs upon past installa-
tions and past performanees. ‘The modern
radio engineer is no longer a copyist, We
cannot say that he is an originator, since the
bhasis of radio receiver resign is not new;
hut the modern engineer is incorporating
innumerable items and systems whieh were
ahsolutely unknown to old receciver design.

The presence of these additions compli-
cates matters—for the Service Man who is

his own experiences of all kinds

‘dited by JOHN F. RIDER

R. JOHN F. RIDER, who passes

upon all the material suhmitted
for publication here, in the Service
Men’s Department, is a radio engineer
of the first rank who has devoted much
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the author
of books known hy all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart.
ment may be addressed to him in care
of Rapio-CrarT,

not aware of their existence. The complete
receiver is a structure of coordinated units;
each functions in conjunetion with the other.
The faiture of any one part reacts upon the
rest. All must be correet, in order that the
receiver may funetion in the normal manner.
These  improvements  are, unfortunately,
scldom related to the D.C. voltages encount-
ered in a radio receiver, that is unless one
part fiils. When this happens, and the pres-
cice of the new system is not recognized,
trouble shooting becomes an absolute waste
of time.

We appreciate that many practical work-
ers who are short on theory are servicing
radio receivers today. But we cannot admit
that such an individual is as well fortified as
the man who is also familiar with theory and
can comnprehend the modern installation, can
analyse the modern wiring dingram and in-
terpret its structure. The wiring diagram
plays an important role in radio serviee
work. As a malter of fact, too much cle-
pendence is placed upon that diagram—en-
tirely too much—at a saerifiee of more vital
data, the comprehension of what is indicated
upon that diagram, and its significance rela-
tive to manifestations in the case of trouble.

Tuke as a modern example, the use of
hum-neutralizing systems in the output audio
stages, whercby a certain portion of the

A.C. hum in the filter is deliberately fed
inte the plate circuit of the output stage,
and a fraction of that is fed into the grid
circuit. The location of this system, which
incidentally consists of a capacity and a re-
sistinee, is sueh that, in the event of a de-
feet in the condenser or a short-circuit
within the unit, the grid bias applied to that
tube will be appreciably increased; since the
resistance mentioned will then function as a
bleeder and supply more current through the
grid-bias resistance, ‘T'he normal reasons for
excessive grid voltage and low plate current
do not apply in this case. Measurenent of
the circuits which govern plate current and
grid voltage will not indicate the fault. Fur-
ther, i ensual investigation of the wiring dia-
gram will not bring the hwn-neutralizing
system to light; it will appear a part of the
voltage divider. Correction in a reasonable
amount of time, so that the work is actuaty
profitable, is possible only when the pres-
ence of such neutralizing circuit is known
and appreciated.

The above is only one of many such in-
stances, An open circuit in the above-de-
scribed system will produce hynn in the out-
put; vet every other item, including the D.C.
voltages, will be found nermal. Set analyser
tests will be of no avail. Normal continuity
tests will likewise prove of no avail unless
the Service Man knows of the hum-neutral-
izing svstem in use, its location and com-
ponent parts.

The madern radio engincer is inchiding
low-pass filters in detector and output plate
circuits; he is using parallel resonance in
the “I3 it filter. Recognition of such eir-
cuits is imperative. One is accustomed to
the use of high capacities in “B” filter sys-
tems. Yet we find values hetween .01- and
0.3-mf. used aeross the speaker field wind-
ings which are emploved as chokes in the
“T1" filters. The presence of that parallel
capacity of small value is essential to the
operation of that radio receiver. Its action
in conjunction with the choke is to introduce
maxinnon attennation, at the fundanental
hun frequency, in the “B” filter, Tts omis-
sion, or an open in the condenser, will in
no way affeet the output 1).C. voltages, but
it will increase the Inun to an appreciable
extent.

The modern grid-hias circuit differs froin
the old. ‘The bias voltage developed acroks
a grid-hias resistance is no longer due to
the plate current of that tube or the other
tubes associated with that resistance. Addi-
tion of the nssociated plate currents and cal-
culations of the voltage developed across
the known grid-bias resistance will produce
a diserepancy. The resistance will appear
low, vet the correct voltage will be produced.
Why#  Simply because bleeder resistances

(Continued on page 650)
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Helping the Service Man Make Money

The exercise of ingenuity will find new applications for his radio
Enowledge which will enlarge his income; besides amplifiers and
built-in radio, what can our readers offer?

i - -
HE most important thing to the
[ Service Man, who is in radio for
a living, and not for a hobby, is to
‘ ohtain a good return for his skill and
labor. Even the amateur, if he de-
[+ votes spare hours to work for others,
| should consider that time is money.

What Rapo-CraFr and its readers
want is practical articles telling how
money is being made vut of radio serv-
ice; for those which bring out really
new ideas, that offer a profit to the
Service Man, an extra rate will be
paid. They should be accompanied by
diagramns and good photas, if possible;
as it is necessary to itlustrate them
for publication.

UCH has been said and published, in

the past two vears, about the oppor-
tunity for the Serviee Man to make more
money in the talking-movie ficld; and then
the usnal aticle wonld go on to deseriby
an installation that would run into thon
sands of dollars, and which would be in-
stalled by the company selling it. As a re
sult. all service would he rendered on this
installation by that company, whose Service
Man would call at stated times to keep it
running; and onr loeal Service Man would
he left out in the cold, with another goud
gluinee gone,

Scattered thronghout the couniry there
are, literally, thousands of small theatres
that ean not afford to install talking pic-
tures or even one of the higher-priced non-
svuehronized ontfits; since the volune of
business done will not return them enough
profit to make this a4 wise investinent. “Fhis
is where the loeal Service Man steps into
the picture: since, with the advent of the
W5 power tube, an amplifier can he huilt,
using this tube in push-pull, that will cover
a theater seating 500 with good yuality and
volune to sparve, and at a cost that is not
prohibitory.

, Most of these small theaters are strug-
gling along with a piano player, and a few
have also a drummer.  All of {hem are not
focated in small lowns: for many of the
smaller neighborhood  theaters are in the
samne boat,  The problem of sclling to the
owner is lessened, beciuse his patrous are
demanding better usic. He is probably
trving to figure ont how to install one of
fhese svstems without tyving up too mneh
money: 80 your visit will be o welcome one.

1 am describing an installation which was
mide I)) me for a theater seating 350, but
is large enough for one seating five hundred
people.  The amplifier was built with a
9 x 17 inch sub-panel, and a 7 x 18 inch
front panel which carries the input and out-
put binding posts, switeh and volume con-
trol (Fig. 1). Three stages of amplifica
tion are used: the first two employ the

By F. C. ROCKHILL

Clough  system of parallel-plate  coupling,
nsing "27s, while a pair of "#3s in push-pull
comprise the outpnt stage (Fig. 2). The
power pack is one of the new Pilot “K1128.7
which furnishes ample power for this ampli-
fier.

The snb-panel was wived first; the {rans-
formers were tined up along the front with
the input stages at the rvight and the push-
pull stage at the tett. The tube suckets for
the '45s are mounted behind the push-pult
transformers, the 2% next, at the right,
and the '80 in the rear right corner (as seen
from the front).

The reproaducer posts ave located on the
front panel at the lower left( Nos. 1 to
6): the ontpul fransformer used perits
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Fig. 1
The punel arrangement and laxout of Alr. Rock
Will's phouegraph amplifier for a small theater,

niatehing the impedance of the speakers. At
the hottom right are the three input posts;
that in the center (No. B) is led to "4

180" The post at the left (No. 7) leads
directly to the plate of the lirst "27,; and
the one at the right (No. 9) te the plate
post of the input conpling unit. By chang-
ing the input leads from one post to an-
other, the first tube may be cut ont.

{(Note: when a tube is cut ont, better
resulls may he obtained by taking the first
tube from its socket. T'he volume is reduced
a lot without this tube; but is gencraily
suftieient untess the theatre is erowded. This
tube was incorporated in the amplifier, how-
ever, because the owncr wishes to.put in
a table, some day, for svuchronized talking
pictures.)

Keeping Noise Down

Motorhoating is quite apt to oceur in an
mnplifier having so high a gain as this one,
with good low-Trequeney response; so spe-
cial precautions were taken to offset this.
The "27s are biased by 1500-ohin resistors
R1, R3, connected from eathode to ground;
and these are by-passed by 2-mf. condensers,
C2, C3. 'I'he 458 are biased by a 750-ohm
resistor R6, connected to ground trom the
center tap of o 30-ohm potentiometer R35
across the filaments, and hy-passed by an-
other 2-mt. condenser Ch The 180-volt tap
feeding the plates of the *27s was also by
passed wilh a condenser of the same size,
Cl. These measures have eliminaled all ten-
deney to motorboat.

The volume control is the 100,000-0hm po-
tentiometer R4, placed in the grid circnit
of the second 27, and affords exeellent con-
trol with no external noises when in use.
While this control changes the tone of the
amplifier somewhat, theve is advantage in
this faect; as some of the defects in the
acoustics of the thealre may bhe overcome
by setting the volume control in the right
place.

Iu contradietion to the general belief that
the hum level in amplifiers of this kind may

- AND _
GROUND L%
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B+ 180V 2'2V.A.C.

B+ 300V,

Fig. 2

The circuit of the three-stage amplifier; the poteer supply is froms a standard kit
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TURN TABLE BAKELITE PANEL TURN TABLE

Fig. 3
The arrangement of the pick-ups and fader
coutrol, on a common library table top.

be high, it was found impossible to tolerate
more than in a well-designed set for home
use.  The potentiometers 2 and R5 were
placed across the filunent supply wires as
shown; the filament pairs were twisted
tightly together.  The transformmer cuses
were grounded o “B—"" with the exceplion
of 14, which was found to work better, and
with less hum, without grounding.

The pickups were mounted on a common,
small lihrary tahle which was obtained at
second-hand, and proved just the thing for
the pipose. T'wo Gordon induction motors
were mounted, as shown in Fig. 3, with a
switch for each motor, and a fader to change
frony one to the other,

Acoustical Problems

The speakers used were two “Radiola
106” dynamics, and were placed one on each
side of the sereens: here it was necessiry to
dn a little experimenting 1o find the posi-
tiens giving the best results.

Here are two suggestions; a comruon fault
is reverberation, which eauses an overlap-
ping of musical tones and speech. A goodl
test for this is to have some person stand
near the horns and speak with conversational
londness, while another goes to difterent
parts of the theatre and listens for a “hang-
over” at each pause.

Echo is generally present when the music
sounds blurred, ar stutteving; bhut it must be
remervhered that an echo is a distinet re-
flection of whatever was spoken or plaved,
and is best noticed at the end of a phirase.
A good test is te have someone stand by a
horn and clap his hands while another lis-
tens from the floor of the house. ‘Iic man
capping should gradually inerease the rate
mitil a steady “putt-putt” is heard, and if
an ccho is present, it will suddenly come
midway between claps, so that the strokes
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appear to donble.  An echo commonly af-
tects only certain seats, or rows; and patrons
can help to determine which seats arve af-
fected,

One should compare the quality of re-
production  with different-sized crowds in
the theatre; for cach listener has abont
twenty-five square feet of sound-absorbing
surface. When defeets are found, they ean
be corrected ecasily by placing  absorbent
mnterial in suitable pliees until the corvect
efflect is obtained; there are scveral good
materials on the market, and which to use
is 4 matter of personal choice.

The parts used in the amplifier illustrated
were: L, 1.2, 13, Silver-Marshall “Nos.
255, 256, 2577; 14, “S-M 2287 (or 248);
power pack, Pilot “No. K1127; R1, R3, R6,
Flectrad *“Tvpe B resistors, two 1,500-0lnn,
one 750-ohim; R2, RS, Pilot “No. 930-1 30-
ol potentiometers; R4, Pilot “No. 941
Volumgrad,” 0-100,000-0hin; C1, C2, C3, C4,
Pilot *“No. 9302” condensers, 2-mf.: Sw, one
Pilot “No_ 47 switehy sockets, binding
posts, hardware, ete.

Built-In Radio

Before closing this article, 1T wish to re-
turn to the financial aspect of vadio service,
with which we started, and ask Service Men
how many of you, during the past few years,
have noticed the trend toward built-in fur-
niture, without giving a thonght to huilt-in
radio?

I admit that T was one ot those whe did
so, until a building contractor in y town
came in to ask whether he could bhuy a radio
recciver withent a eabinet, since he wianted
it built into the wall of his home. He asked
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Fig. §
The front paucl and onc iwall of the sewnd-
proof box for the built-in receiver. Top, back
und the other sides wwere similarly constructed.
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Fig. 4
From a picce of decorative furniture, radio is
now ecvolving into the final stage of a part of
tihe building—iike the light fixtures and plimb-
ing. The skiliful Service Man should find many
opportunities in this idca.

me {0 come up and give him an estimate of
the cost. 1 found that he wanted the in-
stallation under a flight of stairs—an ideal
place, since there was plenty of room to
work and a goad location for the set. (Fig.
1.}

A Silver-Marshall  “722  Band-Selector
Seven” with an “S-M 851" speaker was
chosen; of course, the Service Man has the
choice of anv of the good custom-built sets
on the market, or of designing his own,

>\ panel, 12 x 30 inches, was taken out
of the side of the wall, and replaced hy
one of wood veneer, ent as shown in Fig.
5A.  The escutchean furnished with the kit
wus placed over the holes in the panel, to
wake a finished-looking joh,

The receiver was placed on a shelf, which
fitted snugly to the front panel, and the
speaker on a smaller shelf just above it
They were then enclosed with celotex, fas-
tened to o frame which was assembled with
serews,  {Fig. 51.)

The panel, of course, luud been previously
stained and varnished to mateh the fittings
of the room; the hole for the speaker was
cut ont with a small kevhole saw, as indi-
cated.  Aerial  and  ground leads  were
brought in throngh the side wall of the
house, and an outlet hox was placed near
the set for the power supply: so that not
a single wire showed in the voom where the
set was placed.

A good charge can be made for work of
this tyvpe: for the average vadio dealer is
quite unable to handle it. ‘The Serviee Man
has here an ahnost limitless field to work
inz it will pay him to advertise locally that
he is able to provide “Built-In Radie.”

Leaves from Service Men’s Note Books

AERIAL RESISTOR RESTORES
SELECTIVITY
By Frank J. Moch
HE owner, a friend of mine, asked me
to look at a Zenith “Model 52 Old Bng-
Jish” set that had been serviced by two other
Service Men. Zach reported that WHBDBM,
a strong station here in Chieago, wonld butt
in on almost every other station on the dial.

Each man made routine tests on the set,
checked nerial and grownd, found evervihing
OXK. and turned in the job as a case of
poor Ineation,

I found things just as my predecessors
did. T tried placing a fixed condenser in the
aerial civenit and different lengths of aerial
strung in different directions, but still no

improvement. Finally T placed a 50,000-0lnm
resistor between the aerial wire and the
aerial post. By this time I was getting dis-
gusted. 1 birmed on the set, really expecting
he Dmprovement; but, on the contrary, it
worked perfectly. (‘This arrangement is nsed
in several commereial receivers.—[Editor)

LOOSE CONNECTION PRORLEMS

By Henrv Burwen

ONCRFETFE experiences in solution of

individual service problems, T think,

are among the nost helpful forms of in-

formation Serviee Men ecan acgnire. Here
ire two interesting expericnces,

On a Crosley DLC. “Showhox™ one of the

YA tubes Durned ont several times. No

apparent reason for it eonld be discovered:
as the set in all eases tested normal and
(Continued on pige 651)
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Auy antenna is a resowant circuit, with dis
tributed inductance, capacity and a small re-
sistance.  Increasing the resistance makes a
cireuit more difficnlt to “shock™ iute oscillation,
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How to Test Radio Receiver Performance

The use of simple apparatus to obtain efficiency and compare sets

T is hecoming apparent, more and more,
day hy day, that a large part of the
rapid growth of the radio industry has
heen due to the Serviee Man, and to

the service departments of the manufae-
turers of radio equipment. In a similar
manner, the enormous growth of the auto-
mobile industry has been due to its service
for who would want to own and run
that could not be innnedi-
when in want of repairs?
The ability to obtain parts on a moment’s
nitice, and to find men capable of making
the necessary repairs, is an extremely im-
portant  feature for the prospective cnr
purchaser to consider,  Likewise, it is just
ai important for the prospective riulio set
purchaser to consider what his standing
would he in case smnething should go wrong
vith his set.

People are finding this out to-day. Take,
for example, sets which are no longer made
and the parts for which are obtainable only
with difficulty, if at all. It is neeessary for
the Service Man to substitute parts of other
manufacture and, for this reason, he must
know the characteristics of the parts he
wants to replace and of the parts he wants
to wse in the replacement.  Farthermore,
when the job has been done, it is necessary
for him to find ont if the set works prop-
erlv, as it should work,  Again, there are
sets which are now obsolete (since they are
operated hy batteries and without a power
stage) which the present owners want con-
verted to A.C. operatien and to inchide a
power slage.  All this reguires a knowledge
of the components fo be nsed, as well as the
manner of connecting them in the circuit.

And finally, sets get out of order: it is
necessary for the Service Man to he able
to dingnose the trouble properly and quickly.
Until then, he cannot intelligently prescribe
the enre. Just so, in medicine. the physician
has his instruments and uses them: he takes
the temperature with his  therimoeter;
measures  the blood pressure  with  his
sphygimonanometer;  makes  chemical  and
mieroscopic  examinations  of  the  blood,
sputuin, ete.: takes X-ray  pictures; and
what not, The more serions the cuse, the
more carefully must he study it.

men g
an  automobile
ately  serviced

By SYLVAN HARRIS

HEN is a set working at its
highest ethciencyv? What is the
comparative amplification of two re-
ceivers? What are their’ *
istics”’ as regards quality ? These things
cannot be judged by the ear; but Mr.

Harris gives rules for measuring them

character-

with simple apparatus in the Service
Man’s shop.

Of course, the radio Service Man's joh
is not a ease of lite and death, in the literal
sense; but it is vital so far as it coneerns
his ability to make a living and, in that
way, keep himself and his family in gowd
health-—so that the M.D. will not he called
upon to perform his serviee work.  And
so, the radio Service Man must know how
to diagnose radio troubles guickly and ae-
curately, and then how to correct then.
And to make such diagnoses properly, he
must have the proper instruments; we shall
deseribe some of the latter,

Design of the Oscillator
Perhaps one of the most important instru-
ments for the Service Man to have, at least
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tor his shop use, is a modnlated osciilator,
With this instrument he can test the sensi-
tivity and selectivity of radio receivers as
complete units, and, it he wants to spend
the money for a small D.C. meter, he ¢an

test the alignment of variable condensers.

Sueh o modulated oscillator is shown in
Fig. L

This is an instrinient which evervhody can
build, and which can generally he assembled
from miscelluneous parts found around any
shop. There are two '01A tubes used, one
as a radio-frequency oscillator and the other
as an audio-frequeney oscillator.  'Fhe R.F.
oscillator (shown at the left of the diagram)
includes  an  ordinary  three-winding coil
l.1-2-3 and a variable condenser C (with a
trimmer VC). 'The ordinary coils and con-
densers used in T.IR.F. receivers are suitable
for this purpose; if thev do not happen to
have three windings it is a simple matter to
wind on about ten turns which ean aet as
the coupler L3, to be connected to the an-
tenna and ground binding posts.  The R.I.
circuit is seen to he a simple tickler-coil os-
cillator; the radio-frequency currents being
confined to the plate circuit of the tube by
the .001-mf. by-pass condenser Cl and the
radio-frequency choke RFCI.

The audio-frequency oscillator is likewise
a tickler-coil cireuit; the only ditference
being that the coil used is a regnlar audio-
frequency transformer, marked AFT. The
primary side of the transforiner is ¢onnected
in the plate circuit of the A.F. oscillator
tube, and also across Cl in the plate cirenit
of the R.F. oseillator; while another R.F.
choke RFC2 is between the plate and the
audio transformer. Thus, the AF. voltages
cstablished in the plate winding of the
transformer are used to modulate the R.F.
oscillator; the .001-mf. condenser aned the
R.F_ chokes keeping the radio-frequency
cnrrents out of the AL oscillator cireuit.

This arrangement penerates a carrier
wiave which is modulated by a single tone.
The tone will change slightly as the wave-
length is varied, hnt this will cause no in-
convenience for ordinavy lesting. The piteh
of the tone can be varied, by substituting
different audio transformers, or by adding
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Fig. 4
The outpnt of two scts, plotted thus, shows
their comparative sensitivity at different wwave-
lengths,

Fig. 6
This is the method .of obtaining a selectivity
comparison between tico yeceivers, at any given
wavelength. It 1t quickly made and accurate.
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Fig. 7
An oscillator should be accuratelv calibrated,
on a ruled sheet, in the manner cxplained here.
Broadcast stations may be usced as frequency
standards.
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4 fixed condenser €2 as indicated by the
dotted lines. It the particular audio trans-
former chosen has suflicient self-capacity,
or if its secondary inductance is low enoigh,
the condenser €2 will not be needed. The
best tone to work with is around 1,000 eveles,
or slightly less.

The grids are biased by about 4 volts.
The particular value reguired can easily be
determined by trial.  Merely change the
bias until the system oscillates strongly and
steadily.  Sepurate switches are provided
for the two tubes; so that either a modn-
lated or an unmodulated carrier can be
obtained.

The whole outfit, “I3" and “C" hatteries
included, ean be nilt in the same melal
shicld. It is hest to have the oscillutor con-
ptetely shiclded, so that the amount of radi-
ated power can be casily controlled. By
sctting up the apparatus in a corner of the
shop, and conncceting a conple of feet of
wire to the antenna binding post, the signal
nay be radiated at a strength quite easily
picked up by any radie recciver in the
vicinity.  1f the signal is too strong, the
antenna wire can he ent shorter.

The Qutput Meter

I'he next picee of equipment which we
will have to consider is one which will en-
able us to measnre Lhe onlput power of the
radio reeeiver, There are several wayvs in
which this may be done: but perhaps the
simplest and cheapest is to use a simple
vacuwn-tube voltmeter. Tt will be necessary
to provide & small nilliammeter, but the
expenditure will be well worth while on
account of the great utility of this instru-
ment, The arrangement is shown in Fig. 2.

As the diagram shows, the instrnnent con-
sists of an "0LA tube operated from a small
“C" battery as the plate supply, and having
in the plate cirenit 4 0-Z-milliampere reter.
The whole outfit (except the “A™ battery)
is contained in the same box.  Although it
is not absolutely necessary to shield the
circuit, it is better to do so. The particular
voltage to use depends on the tube, and
should be so adjusted that the milliammeter
needle just shows a small deflection  (say
N.1-milliampere) with the filament voltage
at five volts,

Now that we have a modulated oscitlator
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what we can do with them.  Suppose we
have in the shop a receiver which we know
is working properly, and we want to know
how another receiver compares with it

Use of the Apparatus

Sturt the oscillator going, over in a far
corner of the room, and set up one of the
receivers on a bheneh.  Tlave the voluine eon-
trol full "on™ and the proper voltages on
the set.,  Connect the vacuum-tube volt-
nieter across the voice coil of the speaker,
as in Fig. 3. To the antenna hinding post
of the receiver connect a 0002- or 00025-rf,
condenser, to take the plice of the capaeity
of the antenna ordinarily used with the set.
The wiring (a), (b}, (¢) shonld be long
enough only to turnish enongh “pick-up” to
give good deflections of the oulpnt aneter,
If the sct uses a magnetie, instead of a
dynamie, reproducer, the vacnum-tube volt-
mieter is merely connected across the spealer
binding posts.

With everything started up, set the os-
cillator dial at wero and note the reading of
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The vacuum-tube veltwmeter 1s very simple; it

serves to measiere the oniput of ¢ receiver under

test, and thus makes adfustment of colrdcu.crrx_
newtralization, etc., a matter of cvdctuess.

the ontput meter MA. If the signal is too
weik, make the oscillator antenna longer,
or inerease the length of the wiring (a),
(h), (¢) on the receiver. Then take the
reading of the output meter, Next set the

oscillator dial at 10; and read the meter
again. Repeat at 20, 30, and so on. But
remember,  while vou are making  these

measurenients. do not make the «lightest
change in the location of the oreiiletar, or
of tie set, or of the wiring of either antenna

and u vacunm-tube voltmeter, let us see cirenit.  This precantion is of the greatest
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Fig. 1

4 modulated radio-frequency osciliator is a familiar piece of apparatus: for the purposes of making

such measurements as described here, 1t should be carefully calibrated,

The coupler L3 need

have very little wire attacked to it fo serve as u radioting gerial
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Fig. 8
A considerably smaller picce of apparatus than
that of Fig. 1 is especially wscful for alignment
and balancing purposes. Its use is slustruied
i Fig. 9.

importance; for otherwise yvou have no hasis
of comparison between anv two measure-
ments.

After finishing with one recciver, remove
it and conneet in the other.  But rememn-
ber, as emphasized above, the antenna must
not be changed in the slightest while vou
are changing the sets. Take a similar set
of measirements on the second set.  While
changing the setling of the oscillator dial,
be eareful that vou do not move the os-
cillator.

When the two sets of measurements have
been eoplete, they mav be plotted in the
form of curves as in Fig. 4. You will then
have a very fair comparison bhetween the
sensitivities of the two reccivers.

In order to be sure that nothing is
changed while inaking the measurements, the
two sets can be set up on the beneh to-
gether, using switches to shift the antenna
and the vacuum-tube voltineter from one
to the other (Fig. 5). The two curves may
then be obtained at the same time.

Determining Selectivity

Now, suppose we want to ke seleetivity
curves of the two sets. For this purpose we
can add to onr oseillator a “vernier” con-
denser (marked V'C in Fig. 1) which has a
capacity of about 23 micromicrofarads or
A00025-mf. This vernier should have a sep-
arate dial of its own, reading from zero
to 100,

Suppose we want to find the selectivity
curve at a fairly short wavelength, Set the
main dial ot the oscillator at, sav, 10, and
the vernier exactly on 50. Then tnne in the
two sets very accurately.  They are exactly
in tnne with the signal when the ontput
meter shows its maximune reading; so vou
do not have to depend upon vour ears,
which are very unreliable anvhow.

Then take readings of the output neter
with the vernier dial of the oscillator at
zero, 10, 20, 30, ete., all the way around the
scule.  1f the set is very selective vou may
get no readings when the vernier setting
differs considerably from 50, which is the
resonance setting.

Next. plot the readings so obtained on the
two sets in the nmanner illustrated in Fig. 6.
Although this does not afford a rigid com-
parison of the seclectivities of the two re-
ceivers, it is nevertheless possible to learn
a great deal about various receivers from
these curves.

Next, it is desirable to calibrate the oseil-
lator in terms of wavelength, This ean he
done very easily in the following manner:
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Fig. 9
The method of coupling the receiver's tuned
stuges, one ot a time, to the small aligument
tester of Fig. 8. The wires a-b form a small
condenser.

Tune a radio receiver to any broadeast sta-
tion, whose wavelength you have verified.
Turn off the modulater tube in vour oscil-
lator, and vary the oscillator dial until you
hear a Joud whistle in the loud speaker.
This is caused by vour oscillitor beating
with the broadceaster. Adjust the oscillator
dial very carefully, until zero beat is ob-
tained. Suppose then you read the oscillator
dial and find that it is at 10.5; and your
newspaper tells you that the wavelength of
the particular broadeaster is 247 meters.
This is set down as a point on your calibra-
tion curve. Do this at various points, beat-
ing the oscillator against as many broad-
casters as you can; then plot the curve, as
shown in Fig. 7. But, remember, vou nuust
always have the oscillator vernier dial at
the samw sctting:; and it is convenient to
make this 50, The vernier dial should be
meved only when making selectivity curves.

Testing for Alignment

Now let us suppose that a  customer
sends to us a set which operated well until
recentlv; in fact, until he moved from ...
Street to his new address.  Now he can get
only a few local stations, and these spread
all over the dial.  Upon studyving the cir-
cnit amed mensuring tube voltages, checking
the tubes, ete, vou—the Service Man—can
find nothing the matier with them. The poor
selectivily and lack of sensitivity is so great
that it s not necessary for vou to run
curves sich as we have deseribed ahoves
tar vou ecan easily determine this by a
simple trial *on the air” The first thing
to suspect then, is that the ualigniment has
gone bad.  Mow can this be tested quickly
and easily?

If you want to do so, yYou may use vour

RADIO-CRAFT

oscillator, as in Fig. L, for making this
test; bul you will genevally find it oo pow-
ertul, and that it is more advantageous to
build the aligmuent tester diagrammed in
Fig. 8. 'This is nothing but a swall, low-
power oscillator using a '99 tube, and having
the “A™ and “B" batteries enclosed in the
can. It is completely shielded, and can
easily be built into a sheet-iron, brass or
copper box, about ¢ inehes wide, 10 inches
long, and 6 inches deep.

The eapacity C is the tuning condenser
of the oscillator, arl VC is its vernier. A
sinall 0-1.5-milliampere meter MA is con-
neeted in the grid lead of the tube as shown,
and by-passed by a condenser C2. Now, in
Fig. 9 we have indicated the reeeiver which
15 to he tested; in it there are a mmnber of
tuned circuits, two of which are shown, and

SHORT 0002 OR
ANTENNA 000, 'ME

VOICE COIL OR
MOVING COIL CF

MODULATED
OSCILLATOR

RADIO
RECEIVER

V.IV.M

Fig. 3
The use of the osciliator and vucuum-tube 7olt-
mcter deseribed: a, b and ¢ constitute o small
receiving anienna.

these are to be tested.  Set the dial of the
receiver at any wavelength where von want
to make the test. Then take two picces of
insulated wire (a and b, in FFig. 9); b is

.

MODULATED

OSCILLATOR ﬂ
e o
= = seTée
= -
Fig. §

To compare tivo receivers under absolutely equal
conditions  switches may be wsed. The lengths
of <wire in the two pick-ups showld be cqual.
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connected to the alignment tester, and is
twisted several times around «, The other
end of the wire a is touched against the
grid side of the recciver’s tuned ecireuit,
that is, against the stator of the tuning con-
denser TCL Upon turning the tuning con-
denser of the tester slowly, a point will
be found where the millimmmeter needle
dips suddenly.  Set this dial as closely as
possible to the position at which the lowest
dip is obtained; and then make the adjust-
ment more acenrate by varying the vernier
VC. Tlake the reading of the vernier dial;
then shift the wire « to another tuned ecir-
ciit (1'C2) in the reeciver. ‘This time, do
not toueh the main dial of the oscillator,
but simply adjust the vernier VC. This
test should be made on all the tuned eir-
cuits in the receiver,

The distance you have to change the set-
ting of the vernier dial is a measure of how
much the cirenits are out of alignnient. For
perfect alignment, the vernier dial  will
always read the same.  How mnch variation
can be tolerated vou will have to find out
by experience with your own oscillator con-
stants; after making measirements on a
number of sets and trying these scts on the
air, yon can tell how much out of alignment
a set may he and vet sufliciently selective
for practical purposes.

This same arrangement can also be used
for setting the trimmer condensers of a
receiver.  Firsty make vour reading on the
tuned circuit of the first stage; then con-
neet  the alignment tester o the second
stage, and adjust the trimmer so that the
vernier reads the same as for the first stage.
Do likewise tor the third stage and so on.
The trimmers are wsually adjusted at a
short wavelength, say ahout 250 neters or
less.  After adjusting them in this manner,
the aligrmnent at other settings of the re-
ceiver dial should be checked.

In using the aligmnent tester there is one
precaution to he observed.  1f, when vou
are adjusting the vernier of the nscillu.tnr,
the needle of the meter is seen to dip slowly
and, all of a suddeny, bounce baek, as it
were, this is evidence that the coupling he-
tween the oscillator and the tuned eirevit
heing tested is too tight. Untwist the two
wires a turn or two, until it is found that
the needle can be made to dip slowly and
comne baek slowly.  If this precantion is not
observed, it will be impossible to take two
readings of the same cirenit which will be
Just alike.

A Quick Audio Testing Method

OST set builders and old-time experi-
\/I menters will remember that, when all
sets were built “bread-board™ style, we nsed
to test the audio cireuit by siply applying
a finger tip to the grid leak. This gave us
an immediate cheek on everything from the
detector tube to the speaker. If, on touch-
ing the grid leak, a loud hum or buzz re-
sulted, we knew that the audio channel and
its component parls were all operative. A
feehle response wus due to o poor tube, low
plate voltage or some trouble in the audio
circuit or speaker. 1f no response at all
was received, we knew that there was some-
thing radieaily wrong in this part of the set.

By ELDEN L. CHERRY

Since this test gives such immediate and
effective check on so many parts of the set,
it should be very useful to the Service Man.
However, modern  factorv-built  sets  usu-
ally have the grid leak buried. somewhere
under the metal ehassis, in such a way that
it is not accessible. ‘Therefore, most Serv-
ice Men, though they nmay be familiar with
the method, do not attempt to use it on
this account.

They have overlooked one good het, how-
ever. Many late reeeivers have a phono-
graph pick-up, which usually consists of
two tip jacks; one of these is connected di-

(Continued on page G51)

PUONO TP

PIEK-UP =
o+ ib-

27

" BEND TO FIT CLOSE TO

BASE SO IT WILL NOT MAKE
CONTACT With METAL CHASSIS.

The grid of mawy a detectar may be reached
throngh the phonograph attachment: otherwise,
the teol shewn at the right comes in landy.
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Operating Notes for Service Men

There are a good many useful ideas in the service manuals with
which many Service Men are provided; other kinks are picked

. . b ]
up only in the school of experience. Here are some of a scholar’s

LIRIIAPS the problem of eonnecting
a phono-pickup, to a commercial sel
using power detection, has contronted
the Service Man, This can easily he
done, if directions are followed closely, in

-~ VOLUME CONTROL
,~PHOND TRANSFORMER

" peTECTOR
»

i

i

A Y
-~ BIAS RESISTOR

w
:
m\*,._-,..

—

Fig. 1
The standard system of eonnecting o *‘phono-
radie’” switeh; it 1§ most couvenient to use
single kueb to coutrol beth A and B.

this manner: referving to Fig. 1 we sec
switeh A, in the grid cirenit of the detector
tnbe, and switeh B, which shorts the hias
of the detector tuhe.  Switeh A in ¢losed
position shorts ont the phono-transformer,
and in open position opens the detector grid
circuit, thus connecting  the phono-trans-
former inte circuit. ‘I'he two switches may
be ohtained in a single nnit, tn radio posi-
tion, A is closed and B is opens: in phono
position, A is open and B is closed. How-
ever, in the “Radiola 647 and other sets
which use the same chassis, an added switeh
nmst be inserted; for this model uses an
antomatic  volume-control  tube  whiel s
coupled to the detector tnbe through a small-
capacity fixed condenser. Referring to [Fig
2, the third switeh C must be inserted in the
pliate cirenit of the automatie vohnne-control
tube: then, we have this aection: in radio
position, A and C are closed and B is open;
in the phonograph position, A and € are
open and switeh 13 is closed. Care must be
wuken to keep all leads as short as possible,
to aveid introducing capacity and feedback
in the cireuit. Switehes A, B, € may also
he obtained in a single unit.

DETECTOR
TUBE

VOL.CONTROL
TW

Fig. 2
In late-medel receivers emploving an automatic
rofume control tube. it Is necessary to discon
weet this alse swhen switching to the pick-up.

reminiscences.
By BERTRAM M. FREED

Speaker Problems

Many eases have been fonnd where the
Sonora A 4+ when switched in the phono
position does not have the original volume
or Mkiek.” The andio amplifier tests per-
fect in all respects and, when used with the
radio-tregueney side of the set has plenty
of “kick.™ If the fanlt does not lie in the
transter switeh (i.e., radio-phone switeh) the
tronble will be fonnd in the Peerless speaker
used,  which is  similar 1o the Cutting
dynamic. 1t employs a single-turn copper-
hand voice coil, which is eleetrically and ne-
chanieally coupled to an ontpnt transtormer,
with o sccondary winding of two heavy
copper tnrns. ‘The trouble lies where the
voice ¢oil is conpled to the seeondary by two
heavy nuts and holts: ¢orrosion takes place,
or the bolts loosen up. Lo correet  this
troenhle, the voice-coil contaets at the conp-
ling should be cleaned and tinned: after
which, the holts shonld be fastened with gaod
heavy pliers or o wreneh, (Fig, 3.)

The “A 4" is designed for *50 tyvpe tuhes
which draw 55 milliamps cach. T tubes
which draw up to 60 milliamps (snch as the
CeCo) in this position are nsed, there will
he a corresponding rechiction in the R.F.
plate voltage.

\4
1 AF,.T. ‘u.

” DET

e Jacks Piow-up ack-" 0 tReLo ourler

Fig. 4
The layout of the Stromberg-Carlion 6417
showing the cenncctions te Dbe changed wh
using i tweith an §-C dynamie.

Manv Serviee Men anay have heen con-
fronted with the task of wiring a Stromberg-
Carlson “641” to take the D.C. dynawmic
speiher supplied by that eompany, which
has a very high resistanee field, and is con-
nected aeross the D.C. ontput of the re-
ceiver. ‘This neeessitates inereasing the AC,
plate voltage to the "80 rectifier. Connections
to the plate terminals of the 80 are removed
and taped up singly; the two brown leads
in the same cable, now taped, should be
soldered to the plates of the rectitier. ‘The
connections to the ficld outlet should be re-
moved and taped up singly, and wires should
Be hrought from the high voltage and chassis
to this ontlet, (see IMig. +). The ontput choke
and condenser device nmnst be changed: it is
necessary to remove the two blue leads trom
the speaker tip jacks. These blue leads are

/CL Cova, ST
AOF Youcrs Axdd
AX any Powt

Timkra of Twe
Tuha dicomsndy,

i

CLAmPINg
scAcws

YKL Con LEA0S
ATracaco re
Jzc Dl’ﬂlﬁ Y

Fig. 3
The mechanical arranvement the DPeerless
and Cutting Jynamics’ wvoice coils

soldered to No. 7 terminal, atler the wires
ceonnecting to No. 3 and No. 7 terminals of
the output transformer assembly have heen
soldered to terminal No. 5. A lead from No.
4 terminal is rin to the speaker tip jack to
replaee the blue leads, which originally were
conneeted there. "These are the only ehanges
to be made, Referring to Fig. 4, we sce the
set after changes have been made: the wire
from No. 5 to one of the tip jacks shonld
not be disturhed. (The cirenit diagram of
this receiver is Data Sheet No. 1, whiele ap-
peared in Rano-Crearr for October, 1929.)

Cases of poor reproduction, rattle, huski-
ness, and nmshiness in “Radiolas 46, 62, 64,
Victor =9-18" and  Brunswick  super-het
mudels have been traced to the cone spider
on the dynamic speaker, which had been
broken.

Causes of Hum
On sets using external power packs, sueh
as Majestic and Freshiman, it wias common
practice to insert a small fixed resistor in
ong filiment leg of the "26°s, *27's or "T1A s,
When this was done, the filament voltage
(Continved on page 653)

CENTERTAPPED
RESISTOR

000550000000 -l

{
(‘FH.AMENT SUPPLY CURRENT B-

The tubcs must be taken ont. te make this test
of continuily in the hum-balancing resistor.

o oY

.-
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The Service Man’s Open Forum

ORGANIZATION NEEDED
Editor, Ranio-Crarr:

I lmve read the complaints of a great
many Serviee Men that they are not snp-
plied with proper Service Data by set inanu
facturers. I et agree with them at atly
and [ do not belicve they have written to
the manufacturers.  Most likely they have
dealt  with some  hard-headed  distributor
whu honestly believes that these data will
be used against his product, 1 have never
heen refused anvthing of this nature by the
wannfacturers.  In faet, T have always
found them only too willing to help us out.
I admit that they are careful in giving out
thig material; but why shoutdn’t they ber
When you stop to think about it, a service
manual sneh as that supplicd by Atwater
Kent must cost fully two dollars to pro-
duce.  This is the only ong that costs us
anyvthing, and then only a dollar.

I have alwavs fonnd that, the larger the
campany, the more willing they are to help
von out in any way they can. Tven R.CO AL
Victor and Sparton have supplied us with
complete service data and binders tor the
same, withont charge and withont complaint.

Another thing 1'd like te say is: 1 wonder
if there is any way to organize the Serviee
Men: I don’t believe there is a single Serv-
iee Man or service organization whe would
not he proud to helong to a suitable asso-
ciation, the benctits of which, 1 believe, are
guite obvious and too nmnerous to mention.

In closing, let e say, or rather remind,
all these Service Men to write to the manu-
facturer direct. He is the one who appre-
ciates, by now, that it is through such serv-
ice organizations as yours and mine that he
is enabled Lo keep faith with the public.

M. 5. Wisox,
Rockcastie Radio Service,
Covington, Nentwcky.

(Like many other Service Men who are
keenly concerncd with the future of the
servicing profession, Mr. Wilson will he glad
to learn that the necessary steps have heen
already taken to bring alwmt an organizi
tion such as he suggests. The National
Radio Service Men's Association is being
formed: its purposes, as shown Iy the an-
nouncement which will he found on page 616
of this issue of Ramo-Crarr, ave to clevate
the standards of the profession of radio
servicing, and to bring about the recognition
by radio manutacturers and the radio trade
of the professional status of every well
qualified Serviee Man. - Al Serviee Men
who are seriously enguged in the practice
of radio servicing will find it o theiv interest
to co-operate in its activities.—tditor.)

A SATISFIED SERVICEMAN
Editor, Ramo-Crarr:

I have been veading vour nmpgazine ever
since it started, and expeet to continue: for
it is getting better with every issne. 1
notice every month, however, that some one
makes 2 kick at not heing able to gel serviee
data and cooperation  from the manufac-
turers. Tt seems as though T have had better
snceess than any one else: so T suppose 1
i to be considered fortinate

OPPORTUNITIES

The “Opportunities” column of this
month's issue of Ranio-CrafFr will be
found on page 667 of this issue. The
Service Mun who desires to take ad-
vantage of this feature may do so
without cost, as explained there.

I wrote to 28 manutacturers asking for
service data, and the replics on the whole
were very gratlifying. 1 was retered to the
loeat distributor by three (Bosch, Bruns-
wick, and Atwater kent); two offered to
sell theirs (Amirad and Splitdort). The
other twenty-three (Zenith, Day-Fan, Fed-
cral,  Majestie, Phileo,  Steinite,  Edison,
Grehe, Byercady, Freed-Eiscrnann, resh-
man,  Stewart-Warner,  Kolster,  Dalkite,
Crosley, Lyrie, Fada, Victor, Apex, Sparton,
\rhorphone, Acme, and Emerson) all for-
warded me their service manuals and dati
sheets—guite o few of which were hooks
giving data on all nodels; expensive out-
lits—and told me that they would be glad
to cooperate with me at any time 1 needed
help. Some of them eantinue to send serviee
datic and civeuils of all the new models as
fast as they come ont. 1 did not try RCA:
bt Vietor supplicd data and diagrams of
all the sets and power packs that they lid
ever used in theiv ontfits,

So 1 feel that 1, at least one out of the
thonsands, should come to their reseue and
say that if they are approached in the cor-
reet manner they will, most all, do the right
thing: becanse they want their goods to stay
sold and, once the public gives & manufac-
turer a biwd name, that manufacturer might
as well quit. But they feel that they cannot
hand out expensive service manuals to every
one who writes in for thern: for they would
then have Lo supply them to thonsands and
thousands who have no earthly need for
them, but are only eager to see how many
they ean el and store away like they do
the catalogs of the mail order houscs.

H. O. Bexerimo,
Radio Repair and Cousiruction Co.,
New Orleans, La.

THE SERVICING BUSINESS
ditor, Ramo-Coarvr:

I wish to extend my approval to suceh
letters as that of Mr. Golten, of the Stewart-
Warner Co., in the May issne of Ranio-
Cuarr. As to such letters as that of Mr,
Gralam, of RCA Vietor, it is a crime the
wiuv some dealers get by in this eity with
their squad of bread snappers, who  just
rush in and elunge one (nbe or two and rush
out: without even tryving the set for volune
on one end of the dial, checking the Jine-
voltage, condenser alignment, lightning ar-
rester or antenna. In oy first experience
with a music house as o Service Man, T was
requested to install ten to fifteen antennas
a day, and “don’t stop till you finish them,
cither.” T did that for $25 o weel, lwelve
to sinteent hours per day for one season; and
every antenna brought the company in ten
dollars.

I'oday, I ain doing the work for myself
and  going  after more, starting  tomorrow

with a monthly mailing list. 1 have several
good jobs on interference to my credit, and
could have more if the people of the vicinity
conld get enongh together to pay for the
material. I such cases | help thein along
by sharing: the profits by 5¢5.
E. A, Marrinas,
Chief Radiotricien, Radiv-Croft,
122 Haugh Street, Indianapolis, Tnd.

(Mvr. Matthias is in business under the

title above given—FHEditor.)

A PLEA FOR THE INDEPENDENT
Editor, Ramo-Cuarr:

As Mr. Graham says in last  month’s
Ravio-Crarr: “The tact that no radio manu-
facturer yet enjoys a popular reputation for
excetlenee of  serviee through his  dealers
must be due lo the relative vonth of the
radio dealer system™—and that is a reason
“for not desiring to support the independent
service organization,”

Why doesn’t the radio manufacturer con-
sider the poor Service Man who has spent
his good money for a radio cducation to
perfect his knowledge, hecause he feels that
he ean make good in this line and enjoy it;
while the radio dealer is not interested in
servicing the line of radio he handles, and
does not care whether the enstonrer gets ser-
vice afler the set is onee sold? Since most
radio dealers are men who are not inter-
ested in radio, it stands to reason that they
do not absorb radie knowledge as well as a
voung man who is interested in this work.

And why should the manufacturer go to
the trouble and expense of preparing a
course and organizing dealers, when there
are thousands of trained radio Service Men
who are willing to, and whe need to, work
for their support? I hope the manufacturer
will soon realize that he cannot run his busi-
ness without good Scrvice Men to keep his
product in satisfactory repair.

I feel sure thit it the radio manufacturer
would eonsider the Serviee Man's situation,
he would realize how  gratetul the lalter
would be toward him for making arrange-
ments whereby the dealer could entrust all
servicing to the independent Service Man.

WiLtiay 13, Hak, Ji,
Snaver, Virginia.

A SELLING POINT
Editor, Ramo-Crarr:

[ ean™t for the life of me see why Service
Men use so much space, that could be put
to good use otherwise, squawking about the
nunufacturers not furnishing data for their
receivers.  In nine cases out of ten, if some
one asked these Service Men to recommend
a o reeciver, they would name one  whose
manufacturer furnishes thein no data sheets.
Why not enfer the custom-built field (as
salesman)  when  ealled to serviee a  set
whose manufacturer will furnish no data?
Take the receiver to your shop for a eom-
plete exmnination and install vour customn-
built receiver. Treat your customers to a
real radio party: who can tell, yvou might
make a sale?

I would like to get the dope on this shert-
wiave business: is it true, as an article in

{Continued on page 651)
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o AMRAD MODEL 81 (“BEL. CANTO” SERILES) RECEIVER e
The tubes reguired for this receiver are as o ohms; the secondary has an over-all resistance
follows: V1, V2, V3, '24s; V4, V5, ’27s; V6, & "‘f‘ - value of 10,600 ohms, divided into 4,800 anl
V7, '45s; V8, "80; V9, 2.5-volt bull. ‘_{,;“ @" = 5 ) 5,800 ohms for the grid circuits of V6 and
R1 is the volume control and varies the volt- = T E—— | = = r———) V7. Transformer T3 has a primary D.C. re:
age applied to the screen.grids of V1, V2, V3. il sistance of 190 ohims on one side of the tap, and
Further constants for this receiver may be 220 ohms in the other; the secondary has a
obtained from the following list. €1, C2, C3, é) '.‘ D.C. resistance of 0.8-0hm (approx.) to match
C4 constitute the four.gang tuning condenser; !\ | - " l the voice coil of an RCA “Type 106" dynamic
C5 has a capacity of .00025-mi. C6, C7, C9. ! oy = E reproducer. The field coil of this instrument
C11, C12, are contained in “by-pass bLlock con- \ % has a D.C. resistance of 7000 ohms. As most
denser No. 8113" (which may have either lug { L~ !; o : Serviee Men know, the voice coil 1s easily
or wire terminals, connccted as shown in the 3 . centered by first loosening the center machine
accompanying illustrations), and the values are: E ; 9@ » screw that clamps the cone-spider to the iron
Cs, C7. C12, 1.0 mi., C9, C11, 0.5.mi. C8 - - core. (The voice-coil leads of the *‘106” are 3
has a capacity of 1.0 mf.; C10, .002.mi.; C13, s o) wmwu-~ . marked I and the field-coil leads arc let
0.25-mf. The four umits of the clectrolytic ( = Hoooo=n ﬂ tered “C.").
condenser have the following ratings (ihe four = g' Correct operating eonditions for the *Model
terminals are the positive leads and the copper 4:\'_ =t 81" Amrad are as follows: V1, V2 and V3,
case is the commen, grounded, negative side - i plate voltage 180. coutrol-grid hias 1.5, plate
of the circuit): M1, 18 mf., M2, 8 mf.,, M3, A view looking down on the “81" chassis. current 4 ma.; V4, plate volrage 30 (with tule -
18 mf., M4, 8 mf. nile 1 emaini P e I of socket, 140 volts), grid bhias 0.0, plate
The resistors have the following values: NI, wl].l ct ;;c :Im mlmﬁ 1'! “c"' u."clns rs :w— current 1.5 ma.; V3, plate voltage 160, plate®
50,000 olims; R2, 21,000 ohms; R3, 1.5 megs.; m_]"sa"'e'. Brongh e alCREart It iga g
driver. Binding posts at the rear of the chassis eIl 2 T
*LUG TERMINAL TYPE RED permit .Stlccli(.)n of the correct tap on the Aan- 1 l
| iz tenna input inductance L1, for the required
Reo | - }N-UE degree of selectivity and sensitivity. \When the
S tule is renewed at V4, it will jrobably he neces-
BLACK cl A . iy
sary to readjust the setting of K8, If circuit RED YELLOW
(%) GREEN oscillation should appear in the receiver, it may
BLACK usually bhe traced to a defective ‘24 tube, which
i —C9 D) should be replaced.
S= The cord which operates the tuning dial is \
BLUE ] cé BARE kept in tension by an adjustment which com- 2 =
pensates for stretching; this is regulated by WIRE TERMINAL TYPE
o TO SIDE OF CAN z(q.ln;tcmg‘ :L'}lsecrelxy’::r|(\1«flr through a hele eut in the hantieromillop condeRsd P coniceiione)
ry, fiter-block tcrminals. g e Sy A e
X M) crio CHTERIArs ach of the R.F. transformer primaries (LI. current 4.1 ma., grid Lias 10.3; V6. plate volt-
R4, 12,500 ohms: R5, 100,000 ohms; R6, 2.250 as well as P in 1.2, L3 and 1.4) consists of a age 250, plate current 28 ma.. grid voltage 50.
ohms; R7, 20 ohms; R8, 200,000 ohms; R9, winding of about 200 turns on a bobbin at the filament voltage 2.25; V7, same; V'8, plate out-
5,000 olims; 1110, 60 ohms; R11, 31 ohms; RI2, grid end of the secondary; it has a direct-cur. put 110 ma., filament voltage 4.63. (All the
860 ohms; R13, 1.500 ohms. The resistor car-  rent resistance of abont 80 ohms. Chl las a  other tubes have a filament voltage of 2.25;
tridges are colored as follows: R2, green; R4, resistance of about 100 ohms. at the socket with the tube out, 2:32) These
black; R5, yellow; Ré, orange; R9, lrown; The D.C. resistance values of T1, hetween  values were obtained with the set adjusted for
]{]}. purple. ground and 1he three higher-potential ends, ave a 120-volt line supply. and the volume control
The Model 81 chassis is fused at three am-  as follows: to phono tap, 20 ohms; to detector  fnll “on.” The "C” bias figure of 10.5 volts
peres.  The “antenna compensating control™ is  tap. 2,000 ohms: to grid lead, 12,000 ohms. The for V5 will not he obtained unless the hum
the 10-plate variable condenser marked CIA;  primary of T2 has a D.C. resistance of 1.608  control R7 is turned to the ground side.
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RADIOLAS “SUPER VIII” (AR-810), “SEMI-PORTABLE” (AR-812), 24 AND 26

These fonr Radiola superheterodynes use the
same 6-tule catacomb, the first of this type put
on the market by the Radio Corporation of
America; differences lie in the mechanical ar-
rangement of the units outside the caticomb,
and in lhe tlectncal and artistic design.

The to which mest of this material
specially a)pllcs, is an entively sclf-contained
semi- pormhfe table cabinet set with a battery
compartment at cach emd. The A.F. output is
abtained at a jack; a plug-operated swilch
changes the circuit from one A.I. to two. Ans
other switch controls the A" circuit.  Therc
is a master rheostat (" Rattery Setting”), R3
i the diagmm on this page, and also a vernier
rheostat  (“*Volnme Control™) R2: the latter
controls LI amplifier V'3, A fixed loop an
tenna is located in the rear of the calinet.
Fhones or spu\ker mny he used.

The “AR-810" “Super VIIT" has a high-
hoy cabinet, \nth n large rotable loop and a
loud speaker The filament civenit is cou-
trolled by a door-operated switch instead of
SWI1, which is replaced on the panel by a knol
that controls the loop.

Radiola 24 is a Dlack-leather-covered portable
with a Imilt-in lond speaker and a votable loop
that fits into the cabinet when net in use on top.

Kadiola 26. the well-kuown portable so often
used for locating interference, 1s extremely com-
act, includes a leud speaker and hatteries, and
las a rut:lhle loop that comprlses part of oune
door. A “home lattery bex” is used for eco:
nomical operation at a hxed post. lip jacks ave
provided ilor Lieadphones.

Six UV-'99-tvpe (or UX-'99s with adapters)
tubes are required; to use the N-"20-type
tube at \'6 an adamen is reqmre(l (such as the
Na-ald "Type 420 Connectorald”’) which will
permit the '20 to assume the horizental position
necessary in order to clme the panel, as well as
an additional 45-velt "B blattery and a 224
volt "C" hattery.

To prevent repetition of details.
should be made to Data Sheet No. 16, **Radiola
25 Saperheterodyne.””  April, 1930, issue of
Rapro-Crarr.  The same sequence of signals is
followed through the catacomh.

Looking at the rear or catwhisker side of the
catacomb, and at the terminal strip, V1 is at
the left and V6 at the rlght

“‘Station belectur Xo. is C1, and * Station
Selector No. 27 is C2. lht rotor side is indi-
cated below by R.

In certain receivers of the Super-VIIT model
two loud speakers are nsc(]. in others, one. The
connections, in the 810, are shown in dotted
lines, €13 may have a capacity of about
006-mf.

Arrangement of the tube-socket contact springs
is shown at the lower left of the schematic, and
the correct connections for the oscillutor coils
directly above. The numbers on the mouming
plate correspond with the circuit connections:
if one coil is reversed, the set will be made
inoperative.

reference

The loep connects to a terminal lLoard on the
hack of the cabinet.  The nermal position for
“link™ is shown in dotted lines; in the second
position showu, an external looly may be led to
posts 4 and 2, for increased pickup or more
directional reception. A short antenna may he
used on post No. 2 or a longer one on No. 1,
with either loop in use. A standard “R.F.
transformer™ designed for .0005-mf. condensers
may he used instead of the loop: aerial and
ground heing connected to the primary. aml the
secondary leads to posts 4 and 2, with “link”
open. This is usually unsatisfactery necar strong
stations. If the location is particularly shielded,
good operation can sometimes be obtained by
conneeting post No. 1 to ground. Any external
connection to this terminal board will change
siightly the readings of Selector No. 1. A con-
venient method of obtaining just the right
degree of signal input to the set is to make a
coil of magnet wire, any size, alhout 30 to 50
turns bunched, with a diameter of about six
inehes, and connect it between aerial and
gronnd: this loop is brought as ¢lose to the
hack of the cabinet as necessary for goud
coupling.

Absence of signal may he due to open loop
or broken pigtail on CI. An open loop may
he caused by wires twisting loose from the col-
lector rings. Dirty or Joose rings may cause
noisy operation. (In later scts of the Super VIII
flexible leads supersede the collector ring con-
struction.) .\ rattling soumd in the reproducer
may be dne to the catacomb springs touclhmg the
leop shaft.

Wrong jack-switeh eircuit change may he
due to dirty or bent switch springs, or loose
knob.

When working properly, distant stations ean
be heard in cither of two pesitions of C2: local
stations may come in at three or four places.
A wave trap or relocation of the set may be
necessary.

A cause of trouble may he one of the strands
of one of the catwhiskers tonching either an
adjacent terminal lng or grounding to |I|e can.

Occasionally an  “‘oscillating catacomh” will
le found, and the auly remedy is to change the
catacombh; for no manner of adjusting will stop
the oscillations, which cause whistles to he heard
on all station settings.

If it is necessarv to turn B3 up high, cven
with new bhatteries, check the tubes and the “C”’
hattery’s polarity. (The *“C” is at the rear—
inside the loop.)

Any tube in sockets V1, V2 or V'3 rvemaining
hghted after switch SW1 has lLeen turned to

“off’ is an indication that the filament is
touching the grid. ‘Tule requirements for V2
scem to e more critical than the others, amd
tnhes subnormal in any way will show up
markedly in this position. Rearrange tuhes

with this in mind. Failure of tubes in the Super

VI to light may he due to failure of switch
operated by desk-fall to make contact; lend
the =pring contacts.

\Weak or noisy reception, with Cl tuning
considerably lLelow C2, may be due to one or
more shorted loop turns; inspect loop carefuliy.
Noisy veception may be due to dirty socket
springs; clean only with sandpaper and pull up
springs. To do this without removing hatteries
or all tubes necessitates an insulated tool to
rrcvenl short civenits.  The loop of the Semi-

*ortable is easily removed for inspection after
catacomh. battery cable, by-pass condenser, “C,"”
catch, and handle are out.

Using phones or a meter with a 4% -volt
“C” hattery, the following table may be used
for making continnity tests on the catacomb of
Radiola 24, AR-810 and AR-812, withent re-
moving it, when the Dlattery cable is dis-
connected; and tubes are removed:

From To Test
1 V1 geid Open
4 \'2 plate Closed
5 V2 grid Closed
6 \'1 plate Open
6 V1 ogrid Closed
6 V3 ogrid Closed
6 \'5 grid *Closed
6 Vé sf"l’i(l *Closed
7 Vi Closed
8 VI, V2, V4, V5, V6 F'— Closed
10 V4 plate Open
10 Catacomb can Closed
10 n 4 Clesc:l
10 \ 4 grid Open
I V4 plate Closed
12 Terminal 3 Closed
12 V'l plate Closed
12 \'3 plate Closed
12 Termjual 14 Closed
13 V5 plate Closed
15 V6 plate Closed

* Iith headphones, a weak click showid b
heard.

The figures in the left colunm refer to the
connection lugs on the terminal strip, to which
the whiskers of the catacomh are counected;
counting from left to right, and looking at the
catacomih from the rear.

Catwhisker No. 2 does not appear on the cata-
comh; and terminal lug No. 2 is not used.
‘I'erminal connection No. 9 does not connect to
the catacomb, nor No. 16; their counections to
parts outside are shown,

To replace €12, a fixed .0001-mf. unit will
usually serve. The value of C10 is .006-mf.
Cll (rear of cabinct) may be replaced with a
1.0 or 2.mf. unit

The catacomh of Radiola 26 is womnted dif-
ferently, and the connections thereto arc re-
versed. As a stage-change switch is not used,
the built-in foud speaker is at all times con-
nected to the second audio stage, and the phone.
tip pin jacks to the first stage.

SIDEV IEW oF
OSCIL.COILS)

SOCKET DETAIL

BLACK & GREEN
st

BLACK & YELLOW-

MAROON—~( YELLOW

GREENX

N

- = LN 7

[ B -‘}E” B —ﬁ* =
T‘—B 22% + 25l | MAROON e :
s "

Above *

Vi .rpmkvr coinections. Al “F4+” leads (9-10) ground to can.
" comes adjusted for averege "99s.
turns-of No. 18 wire, spaced 3/16-in.,

C6, within ‘‘cat.,

7

FaCE A080 v n Camea

on a frame 9° x 181",

‘Socket Detail” at loweer lotwer loft, the oscillator coils, their terminal strip. and C2: upper left, loop conncetions; lower right, “Super
Lead to center spring of J1 jumps over lower (sleeve), or “B+4"" contact.
Niumbers in squares refer to catwhiskers; in cireles, to terminal lugs.
Batteries are in position for the *‘812."

Loop has 14

June, 1930

RADIO-CRAFT

627




628

RADIO-CRAFT

June, 1930

Educating A Service Organization

A Letter to Rap10-Cravr Describing a Well-Planned Campaign

HAVE read, with a great deal ot in-

terest, Mr. Gernshack's editorial “IFren-

zied Racio™ in the February issue. The

Vietor service policy has been directly
oppused to what vou have indicated as the
general attitude of the radio manufacturer
toward its produet atter sale. Vietor is not
only interested in the sale of its products,
it is vitally concerned that caeh owner of &
Victor instrument derive the minterrupted
enjoynrent to which his purchase has entitled
hinn.

Our guarantee is not limited as to time,
Lbut is based upon the policy that any unit
beconming inoperative as a result of defective
material or workmanship will be replaced
without charge to the customer. In addition
to furnishing the replacemment part, we as-
sime the expense of making the installation.

Regardless of how well a radio receiver
ney have heen manufaetnred, its initial per-
formanece will depend entirvely upon the ehar-
acter of its installation in the home, and
npon the grade of aceessories, such as tubes,
with which it is equipped. It mny alse be
subjected to many conditions entirely beyvond
the eontrol of the manutacturer, such as ab-
normal line-voltage conditions, rough usage,
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of Field Activities
By 1. C. GRUBBS

Vice-President, R C A Vietor Company, Inc.

cte, whieh result in requests for serviee.

Although the actual servicing of the radio
in the home is definitely o funetion of the
dealer, we have not permitted him  to
shoulder this responsibility nnassisted, This
departivent maintains a stafl of technical
representatives, one of which is assigned to
cach distributing zone and whose duties are
as follows:

Assisting in the organizing and develop-
ment of the distributor’'s service depart-
ment s instructing the personnel of the dis-
tributor’s serviee deparlment in the serv-
icing of all Vietor products; assisting the
distributor’s service departinent in develop-
ing dealer's serviee facilities; generally as-
sisting the service departments of both dis-
tributor and dealer in any special service
problemss  whieh may arvise frow time to
time.

A group of factory Service Men is sta-
tioned at each distributing point to assist
distributors with dealer service work.

I addition, this departient issnes serv-
ice hulletins frowm time to time on the test-
ing and servicing of Vietor products, which
are nailed direet to all Vietor dealers and
jobliers as  well to individual Service
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Men whe request eopies.  We also issue
wonthly to the trade a publication, *“Vie-
tor service”” which is devoted entirvely to
service.

We are now conducting a gigantic service
campaign in a nnmuher of metropolitan areas,
whereby factory service is being carried di-
rectly into thonsands of enstomers’ hoines.
The working plan is as follows: a list of
customers’ names is obtained trom dealers
in the various cities where this activity has
been scheduled. A personal letter is sent
to these owners by our sales manager, point-
g out that we are interested in knowing
that each Vietor radio in use is providing
the greatest possible enjovinent, as well
as complete satistaction, and that, if sueh
is not the case. o factory serviee representa-
tive will be sent te his home to inake any
necessary adjustment. “The results afforded
by this campaign, to date, have heen most
gratifving: and have snrpassed
pectations.

I do not belicve that yon will have an:
ditficulty in realizing from the above that
Victor is not in your geneval classifieation
of mannfacturers who ave not interected in
service.
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The pages of the RC.! {Victor mounthly trade pubiication, mentioned by
My. Grubbs, contain advice to dcalers and Service Mea; a couple of them

are reproduced above, reduced about onc-half.
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Servicing With a Set Analvzer

The design and counections of a very popular set analvzer and
tube tester, using two precision meters in a versatile manner with
the aid of numerous resistors and push button switches.

By JOHN M. FORSHAY

Serviee Representative, Jewell Electrical Inustrument Co.

N assortment of meters, or their clee-
trical equivalent, is a necessity for
snecesstul servicing,  The day when
even a good Service Man determined

voltages by the brilliancy of lubes and the
armount of shoek  felt by touching high-
voltage leads, or the extent of the are caused
by Dbreaking a short-cirenit, is far in the
pnst.

We describe helow a connnercially prac-
ticable service instrument ; the Jewell *Maodel
199" set analyzer, which weighs only 7 Ibs.
Fig. A is a front view, showing an excellent
exanple of the compact design possible, and
desirable, in equipment designed to aecont-
plish a number of purpuses with a minimum
of weight and size. This has been made
possible by calibrating one DC. and one
AL meter for a great nuber of scales, as
follows: the A.C. voltmeler VM, a special
Jewell “Pattern No. 74, has scales reading
0-4-8-16-160 volts. 'The *1,000-ohms-per-volt”
D.C.oinstrimment VMM, o special Jewell
“Iattern No. 51, is calibrated in volts and
millizmperes to read 0-6-30-60-120-300-600-
volts, or 0-12-60-300 millizaps. Push buttons
change the connections to afford antomat-
ieally any of the numervus circuit arrange-
ments possible with meters of the ranges
specitied ahove,

Extension Accessoarics

To make these tests it is necessary to have
special tesl leads and adapters: a list of
those which complete the Analvzer, as shown
in Fig. Ay are as follows: 1, “No. 8176" cord
assembly, s a0 54-inch length of donlde
strand Lamp covd, terminated at one end by
a light-socket plog and at the other hy in-
sulated phone tips; 2 is a pair (one black
and one red) of "No. 90187 test leads, of
similar length, with 6G-inch insulated  test
prods at one end and spade tenninals at the
other: 3 is o “No. 88147 T-inch sereen-grid
lead for conneeting to the cap of a ’22 or
24 tube: 4 is a “No. 865" 5-hole, 1-prong
adapter for all UX sochets: 3 is a “No.
8173" 5-hole, 4-prong adapter (green ring
with shell and bayonet) for UV as well as
UX suckets; 6 is a “Nao. 8111 4-lhole, 5-
prong adapter (red ring); 7 is a “No. 84297

12-inch sereen-grid lead for connection to
the lead in the recciver that normally clips
to the screen-grid cap; 8 is u 36-inch cord,
terminated by a plug which connects the re-
ceiver nnder test, through any socket, to the
analvzer. A9 ds o byLevolt hattery used
for testing the charvacteristics of tubes, re-
sistance and eapacity value determinations,
and for continuity testing.

dust what is the comparison bedween ser-
vicing without an adequate meter eombina-
tion, and servicing with a few meters that
carey o munber of ealibralions?

To answer this question, let us now revert
to the pet equipment of the Serviee Man of
vesterday, Test prods, a single headphone.
an old and deerepit “C” battery, a 0-71,-150-
volt D.Coometer, and the usual tonl neces-
sities completed the kit

The use of this carlier tvpe of kil was,
within certain limits, a satisfaetory means
of testing—at that time. Radio sets of lo-
day demand a different test procedure. M,
Set Owner has been edueated to a realiza
tion of what to expeet from his radio, anc
Lalt-repaivs don't “go” anynwre. Leaky con-
densers, weak Inbes, line-voltage variations,
shorted turns, wrong condenser vildnes, ofl-
center resistor and inductance taps, incor-
reet resistor values st e detected; apen-
circuit and load volages mmst he compared;
naisy cnrrent supply must be checked. These
and many more facts wust be detennined
and remedied it the Service Man is to be a

IFig. A
Right, the well-kio
‘Model 199, whos
arc  given as  standurd by
meny manifactirers their
S muuunals.  The figures
are cxplutired in the itext. o
wmber wlso of speeiad (cxtra)
aceessorics are arailuble to in-
crease the uscfuiness of the
Aunalvzer for luborato wse.
The carrying case is 12 ¢ 9

fuches, 4 inches deep.

Fig. B
the “orks™

n Jewell
readings

Below, of the

“199" from the nnder side of
the paaci: th ST
cabied,

and  seitehes  cased,

success; and if the service organization is
to operate with minimum expense; since it
is the return call that eats up the profit.
The old hit-or-miss testing method that must
be  followed  when  inadequate, inacenrate
weters are used, is inadeguate for therough
servicing,

It must be remerbered that servicing does
not mean merely putting a tube into a tube
tester to check its eondition, reading supply
voltages, and listening to the reproduction.
What did the last Service Man on the job
do to the set? DPerhaps he shorted out a
unit, or put in one of wrong value. Super-
ficial testing does not show up, as will time,
such faults, as arve heing caused, dny atter
day, by a certain type of so-called Service
Men.

Olwionsly, the man on foat eannot load
himself with anything bt the bare neees-
sities of his trade; and for the Service Man
the utility of four, and ore, weters has
heen concentrated in the instrument that has
become known nationally as an “analvzer.”

Circuit Controls

Fig. 1 is Ibe schematie civenit of one
miodel of the 199, (picturad in Figs. A and
13). A slightly Later wnodel has been designed
Lo inchide @ four-post A.C. meter, instead
ot the two-post comeetions shown, whieh
enables voltages up to 800 to be read; and
an extra button has heen included to provide
a 50-ohm shunt across the D.C. mieter and

o " - .
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give a4 0-6 ma. reading on this meter. Tig.
2 is a parts layvout of the carlier model in
which button-controlled switches have heen
given reference numbers, and the binding
posts and serven-grid Laps have been given
reference  letters.  “Cable” is the article
marked 8 in Fig. A, which vonnects to
“plug” in the schematic circuit.

Running throngh the possible tests with
the analyzer, we segregate these as follows:
pushing the bullons in numerical sequence:

No. 1. for 1.5-, 25-volt filamment tests on
type 26, 27, 21 and 15 tubes.

No. 2, for 5- and 7.5-volt filament tests on
type "1, '80, ‘81, '10 und 50 tubes.

No. 3, for 15-velt (Arcturus) tube fila-
ments,

Nos. b oand 5 are used for determining
plate currents; they ave pressed at one tine
for plate cwrrents over 60 and up to 300
milliamperes—values nsually found as ree-
tifier-tube current outputs.

Reversing Polarities

No. 6 is pressed to determine eathode-hias
voltages. 'This is acecomplished cither with
or without the use of button 1+ (which re-
verses the ineter connections for reversed
polarity of the cathode). No. 6 without 1t
will indicate o negative potential on the
cathode.

No. 7 is used to measure the exaet D.C.
voltuge applied to tube filaments where it
does not exceed 65 as when "01A, 99, "12, 720,
or *71A tubes are being used in the set. Of
course, any other tubes working on D.C.
within these limits ay be measured. If the
filaments are wired in reverse positions (for
instance, in the earlier Radiola superhetero-
dynes) it will be necessary to use the re-
versing switch 14.
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Appearance of the pancl of the Anulyzer with o UN adapter in the UY socket (15). The A.C.
meter has four scale calibrations; the D.C. mcter three,

No. 8 is uscd to measure plate potentials
up to 600 volts. DBefore pressing this button
when a rectifier tube is in the analyzer, it
will be neeessary to make eertain that No.
14 has been depressed; beeause the current
travels in the reverse direction through such
tubes, and the filament will he on the posi-
tive side of the ontput voltage. Unless button
14 is lirst depressed, the needle of the meter
may he damaged.

Nos. 9 and 10 are for plate voltages of
lower value.

Nos. 11 and 12 are for grid hiases, as well
as determining sereen-grid potentials.  In
testing scereen-grid tubes the sereen-grid vol-
tage must be measnred before the cable ter-
minals arve mserled in H aned 1 and (since
this is a positive value) button 14 must he

AC. METER
60

o 2o

K TO<«—TUBE
T sHoRT DC. METER
LEAD 250a
@
= +

SOCKET—

C e

SOM(?A,‘P F-{f424n

L-;: kl' 2-14-1.09a

eMAIP [, ——{2272a

LNV ¢

s0v[K[e ¢+ GG
LaoT 42]25n

300 i

MA 1 & .ov. O -8V ® 60V

+ AC.® iC IGVALC © © 600V & 00 MA. +
D.C
Fig. 1

Schematie cirenit of the 199" Aualyzer: later models with an 800-zolt tap wtilize a different A.C..

meter.

The push-bution sicitches may be locked in their closed positions.

depressed at the same time, This is the only
valne to he taken on this tube wntil leads H
and T are inserted in their proper places;
then the other values may be taken as in any
other tube of which it is desived 1o learn the
control-grid, filament, and plate voltages and
currents,  (In the latest model, previously
referred to, a 6 ma. push button, below the
pasition of No. 12, has been incorporated
for determining the sereen-grid curvent. The
position of the 50-ohm shunt is indicated in
dotted lines in the schenatic circuit.)

Testing Tube Efficiency

No. 13 centrols a tube-testing device used
in connection with any of the plate ma.
buttons  selected for the particular tube.
The plate eurrent is read; with the Ma.
hmtton still held down, No, 13 is depressed
and the second value of plate eurrent is
noted. This change is approximately in pro-
portion to the condition of the tube. These
changes have been recorded in the very cou-
plete testing manual that accompanies each
instrinment, aned are reproduced herewith:

Types WD-11 and 12, plate voltuge 22.5
to 15, change 1.50; 67.5 volts, 1.48; 96 volts,
1.90. Types UV- and 1TX-'99, plate voltage
22.5 to 45 volts, change 1.10; 675 volts, 1.67;
90 volis, 1.83. Lype *12A, 90 volts, change
G.60; 135 volts, 7.40: 157 to 180 volts, 7.18.
Type 20, 90 volts, change 1.88; 135 volts,
220, Type TIA, 90 volts, change 528; 135
volts, 5.98; 157 to 180 volts, 6.38. Type "00A,
225 to 45 volts, change 2.95. Tvpe 017,
22.5 to 45 volts, change 1,905 67.5 volts, 2.50;
90 volts, 3.20; 135 volts, 3.35. Type 10, 157
to 180 volts, 4.81; 250 volts, 5.86; 350 volts,
6.60; 425 volts, 6.82. T'yvpe "22, 67.5 volis,
L1+ 90 volts, 1.18: 135 volts, 1.23. Tvpe
214, 135 volts, 2.5; 157 to 180 volts, 3.0. Type
206, B0 volts, 3.83: 135 volts, 3.83: 157 to 180
volts, 383 Type 27, 90 volts, 3.19; 135 volts,
3.60; 157 to 180 volts, 3.83. l'vpe 40, %0
volts, 0.88; 135 volts, 0.88; 157 to 180 volis,
0.88. Twvpe 't5, 157 to 180 volts, 8.00; 250
volts, 8.00, Type *50, 250 volls, 7.355 350 volts,
9.35; 425 volis, 10.38.

No. 14, the double-pole double-tlirow po-
lavity-reversing switch which ehanges over
the meter connections for any rveading, may
he used (in addition to the tests mentioned
above) when leads are connected to the ex-
ternal binding posts provided.

(Continned on page 650)
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Men Who Have Made Radio-Frank Conrad

“ MATEUR” does not imply that the
beaver of this title is a newcomer
or unskilled in his favorite ticld of
activity; he may be a veteran and

i master of his chosen art, Young or old,

master or tyro, he is one who works tfor the

pure love of doing things to the best of his
ability, because he has within him an urge
for action that st find expression.

The subject of this month's cover of
Ramo-Crarr is a man whose protessional
activities for forty vears have been prolific
with important inventions; yet all of themn
put together have not had so astonishing an
influence upon the daily habits, and cven the
thoughts, of the hwmnan race, as the infee-
tion of his amateur zeal for radio.

Frank Conrid has rvisen from a shop beneh
ta a commanding position among eleetrical
engineers by the exercise of extraordinary
natural ability and ingennity; he grew up
with eleetrieity in the days of its euarlier
commercial application, when  evervthing
needful had to he invented while the process
of manufacture was being worked out. He
was active in the conception and design of
cquipiment for arve-lamp operation, allernat-
ing-current power rvelavs and vollage regu-
lators, rectifiers, antomotive ignition, start-
ing and lighting equipment, and the ubiqui-
tous eleetric wattineter. Iis more than twoe

THE NINTH OF A SERIES

Imndred patents cover almost every form of
clectrieal appliance. This versatility in his
position, that of assistant chicf engineer to
the Westinghouse Commpany, has won what
might be called & roving license: and the
latitnde granted him in his werk has led {o

that wonderful development of radio broad-
casting in  which he was the successful
pioncer,

Radio was already well established as
“wireless,” the art and invstery of a select
hody of telegraphice operators, when Conrad
entered into it as one of the munerous, un-
sung amateurs.  His interest, it is related,
began in a trifling ineident: an argument as
to the respective aeenraey of watches (an-
other of his many hobbics) led him to estab-
lish & small home receiving station for time
signals. It was not long before the upper
story of the Conrad garage beeane an ana-
teur “shack,” where muany radio novelties
were being tested and devised.

The war came; and like other leaders of
his profession, he devoted all his time and
ingenuity to its pressing problems.  The
radio services of both army and navy ac-
knowledge his many contributions to their
technical demands; in fact, instruments of
Conrad’s design, for both transmission and
reception, were the only radio equipment to
veach the front of the A. E. . in consider-
able quantities.

With the return of peace, his radio en-
thusiasm wis not demobilized. In his home
at Wilkinsburg, Pa., near Pittsbhurgh, he car-
riedd on his amatenr activities, seeking to

(Continued on pange G56)

is compiling an
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- Attentioh:

ternational list of names of qualified
service men throughout the United

in- —

NATIONAL LIST OF SERVICE MEN,

States and Canada, as well as in foreign
countries.

This list, which Rabio-Crafr is trying to
make the most complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

Rapio-Crart is continuously being soli-
cited by radio manufacturers for the names
of competent service men; and it is for
this purpose only that this list is being
compiled. There is ne charge for this
service to either radio service men or radio
manufacturers.

We are hereby asking every reader of
Rapio-CrarFT who is a professional service
man to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
information on his letterhead or that of
his firm, and send it in to Ramo-CraFr.

The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-
out the United States and foreign coun-
tries, available to radic manufacturers.
This [ist makes possible increased coopera-
tion for the benefit of the industry and
all concerned in the betterment of the
radio trade.

¢/o RADIO-CRAFT, 98 Park Place, New York, N. Y.

Please enter the undersigned in the files of your National List
of Radio Service Men. My qualifications are as set forth below:

Name (please print) . ... ... .. .. ... ... ... ... ... ...
Address (City) (State)
Firm Name and Address _ ol nd sl ¥'n nw plin sl

(If i business for sclf, please so state)
Age Years” Experience in Radio Construction?

Custom Builder .
Study Courses Taken in Radio Work from Following Institutions

What Testing Equipment Do You Own?. . ..
What Other Trades or Professions? .
Educational and Other Qualifications?

Comments

(JUNE) {Shepie Yom _ma poma wwma Jaiany 54 i omnis a d 2 dis gy s
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How Tests of Audio Quality Are Made

An explanation of the technical problems in-
volved in the development of audio amplifiers
and reproducers, and of the apparatus used in

making tests

By LAURENCE M. COCKADAY

0 HA'I' is the function of a repro-
dneers”  The answer is simple:
“1t must faithfully convert, into
sound, the electrical  Impnlses
passec into it from the ontpul amplifving
tube.”

Unfortunately  this is more casily said
than done. The vision is cuasier than the
achievelent:  particularly  so, when the
range of the device is as great as that re-
guired of the average lowd speaker,  lear
in mind that the frequency requirements
are from 30 to at least 8,000 eveles, and that
is a wide hand.

Al that, for qualily reproduction, the
magnitude of the trequency band is not the
all-important consideration.  "The relative
response al the trequencics within this band
is of even greater import.  The pertect
speaker must have a flat response curve;
that 1s to say, the sound pressure, due to
the moving air eohwnn set into motion hy
the vibrating speaker diaphragm, should he
cqual at all frequencies tor a uniform elee-
trical signal input to the speaker windings.
With fidelity in audio  reprodoction  the
prime requisite in radio receivers, the loud
speaker plays a tremendously important
role.

What Makes “Quality?”

The improvement of the loud speaker is
not solely in the widening of the frequency
operating band, but also in the attainment
of more uniform response.  The significance
of uniform response is more casily explained

RADIO-CRAFT

Fig. A
A new Cpoeer” pigno,
cicased o sound-
proof cusket; inside it
are Specially- erranged
microphoues ta pick up
the sound. Through
an amplifier, uud re-
producers, these sonnds
miay be magnified watil
the pianist cun domi
nate a full orchestra it crescendo.
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Myr. Cockadayx. seho is associated with a gronp of enginecrs in working

out this problem for the Steintvays, is scated at the pienoforte.

by an analvsis of the distribution of cnergy
hetween the fundamental and the harmonie
frequencies of notes played on varions in-
strunients, and also by an analysis of the
overtone cliaraeteristies of mnsical instru-
ments.  The higher the piteh at which the
instrnment is plaved, the less its harmeonies.
The low notes on the piano are very rvieh
in overtones, hut the higher tones are not
nearly so. The table shown below indicates
the distribution of energy among the funda-
mental and harmonie frequencics of a note
played on the piano. harp amd violin,

Harmonie (Per Cent.)

Instrument st 2nd Srd 4th
Piano ... 100 499.7 8.9 23
Harp . 100 H1.2 Ho.1 31.0
Violin . 100 25.0 110 6.0

A study of this table shows how impor-
tant it is to use a speaker which has a re-
sponse curve with the closest approach to
uniforim amplitnde.  If, for example, one

anny

Fig. B

A soundproof
for testing  vopro-
ducers, with a spe-
cial calibrated con-
denser wricrophone
(1) and a standard
broadecast microphone
(2), the latter used
for mounitoring pur.
poses, is connected
by wire to the meas-
urement hooth, else-
where in the build-
ing. The swing
cables (3) by permit-
ting motion of the
apparatns prevent
possible errors from
.ﬂamﬁng waves; the
<wcalls  are  heavily
draped twith felt and
other soundproof ma-
terial (3. The baffle
(5) houses the speak-
er (6) under test. The
microphones are in-
sulated from the plat-
form (7) by sponge-
rubber buffers (8).

room

considers the piane, we note that the in-
tensity of the second harmonie is practically
equivalent to that of the first harmonic or
“tundimental.”  On the other hand, we note
that the third harmonie possesses an encrgy
intensity of only about 9 per cent. of the
tundamental, and the #th harmonic not
ibove 2.5 per cent. In diveet contrast to
this, we find the energy distribution ot the
third harmonie ol &t note played on the harp
is approximately 56 per cent., and the en-
ergy distribution of the fourth harmeonic is
approximately 31.5 per cenl.  If the speaker
is of such design that it possesses a re-
sponse curve resembling a cross-seclion of
ihe Rocky Mountains, with a multitude of
peaks on varions frequencies, it is possible
that some of these resonant peaks are lo-
cated on such frequencies that they would
actentuate certain overtones of the piane
note; with the result that the tone ¢uality
of the piano would be lost and the instru-
ment, when heard throngh the lond spealker,
would sound mere like @ harp. (In all these
considerations it has been asswined that a
well-designed audio amplifier is used.)

The econe and the exponential horn were
great  hiaprovements on  previous  repro-
ducers. Both had inereased operating
vanges and better response curves than the
carlier instrumuents.

How Response Curves Are Made
While we are on the subject of response
curves it would he advisable to digress and
glance through the rvapid developments in
methods of obtaining these curves; for this

will throw nmeh light on the advanee in
reproducing deviees during the last few
years,

When we say a cerlain speaker responds
to a "wide hand of frequencies.” just what
is meant* How do we know just what fre-
yuencies any lond speaker will reproduce?
De we guess at it, or listen lo it?  Is it
possible to measure the output? It so, can
there be any “best” ways to make the
measurenment?

lere are some questions that would stump
alinost any radio or acoustical engineer of
only a decade or so back; and there may
Le, relatively, but a few Service Men to-day
who can answer them satisfactorily, To
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answer corvectly clienis’ questions regard-
ing reproducers, and the characteristics of
reproducers, it would probably be helptul
to know exaelly how reproducers ean be
measured, and the various methods that are
being used for determining their response
at various frequencies.

There are three general methods em-
ployved for this: first, comparison hy car at
4 number of single trequencies over the
whole aundio-fregueney  spectrum;  second,
actual measurements of the relative response
al single frequencies, by means of a specinl
set-up; and third, measnrements that de-
lermine the total sound-pressure encrgic
released by the reproducer al single fre-
quencies over the whole range.  These are
the only wavs that have cver heen used to
determine  the  characteristics  of  loud
spueakers, and I have mentioned them in an
order that is ehronological.

The Ear Method
The first method employed, and the one
still used the most by acoustical experts, is
simply listening by ear. It takes many yvears

A giant dynamie unit, cap-

able of handling 30,000

millizeatts wndistorted ont-

prt: weeight 20 pownds,

ficld current one ampere
at 6 volts.

of training to do this well however; and the
engineers who ave able to do it must check
up on their own sense of hearing, every so
ofien, to be sure that they are not drift-
ing into errors which might be enormous,
And there are some cars (by far the ma-
jority) that are never able te niake sueh a
determination with anything like reasonable
accuracy.  An examination of the accom-

RADIO-CRAFT

panying earv-response curve (Fig. 1) will
show that the human ear is not a “straight-
line™ deviee. [t takes an enornmons mnonnt
of energy Lo creale andible sounds, exeept
over a small trequeney band approximately
between $00 and L0000 cyeles.

How, then, is this method lo be relied
upon?  The answer is, it iso’t! It is used
wilth only reasonable suecess. as a check,
by those expert enough—those who know
of the vagaries of the human organ of hear-
ing and cnn place on what they actually
hear a value that corresponds with what
they lave observed while cheeking up their
own anral deficiencies  with caretully-eali-
brated apparatus,  When used in this way,
the ear becomes a quick and {(only rcason-
ably) good method as a cheek on develop-
ment of new reproducing apparatus.

But in the old davs, when there was no
check., 1he car was allowed to run wild;
and  loud speakers were considered  good
when they had wide gaps in their curves
of response, and fell way off at both ends
of the frequeney seale.  To demonstrate
this, 1 have asked a number of subjeets

Fig. F

An exponential horn for public-address and aivplanc-speaker icork, ichich
is connccted to four dynamic wnits at once. The horn is 59 inches long,
29 inehes across the bell, and weigins 28 pounds.

chosen at random o pick ont a 60-cyele note
from a ecarefully calibrated reeord, while
it was being played; in most cases the fre-
queney chosen Ly the listener’s ear, wus
more nearly in the region of 200 or 300
cveles than 60, Similarly, ordinary listeners
make mistakes in the higher frequencies,
and most of them will pick out sounds in
the neighhorhood of 3,000 to 6000 cycles,

Fig. C
The acneration of sinc-itave andio oscillations for testing veproducers: 1. input control: 2. audio
oscilator; 3, soundproof wall; 4. input meter; 5, straipht-line fregueney amplifier: 6, matching
transformers; 7, moniloring ampiificy. Standard-frequency records (5 in Fig. D) are used.
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when asked to identify a 10,000-¢ycle note.
So, it can be readily scen that the untrained
car cannot be at all relied upon; and the
trained car, with ecertain reservations aned
with frequent cheek-up by known frequeney
standards, gives only a reasonable clue to
loud-speaker performance,

Relative Energy Method

The sceond method, that of making rela-
tive encrgy tests of reproducers at single
frequencies, gives much better general re-
sults, and it is by tests of this type that
the present inprovements in loud-speaker
design, mentiomed  briefly in last onth’s
article, have bheen accomplished.

The generval systems cuployed, now quite
widely, to check up on newer tyvpes of re-
producers in the lahoratory, follow this or-
der: the loud speaker is placed in a well-
damped sound-tunnel, or room, in which
smmd reflection and reverberation have been
reduced to a mininum,  This 1s done by
covering the walls and the floor and ceiling
with sound-absorbing draperies, or olher ma-
terial of a like nature.  In this room there
is also placed a earefully-calibrated miero-
phone of the condenser type,

In some other location, reinote from the
influenee of the sound room, there is placed
an andiv escillator, which is calibrated in
trequeney and can be adjusted to a known
level of oulput energy. It is also essential,
either that this oseillator, which is to gen-
crate the single frequencies nsed in the test,
be incapable of producing “harmonies,” or
that some means of walching for and clim-
mating harmonies is provided, if the re-
sultant cnrves on the unit under fest are
really to mean anything.

The single-tfrequency clectrie eurrents are
then fed through a “non-atteraiating cable,”
carctully shielded, to the lond speaker under
test.  ‘T'he response is picked up by the
wierophone and sent ont through another
eable, also earcfully shielded from the first
one, to an amplifier which has aceurate
straight-line-frequency  characteristies.

Recording the Results

The output energy from this amplifier is
then recorded on sensitive eleetrical instru-
ments; the values are finally plotted anc

Fig. D

Recording the output response: 1, attenuwafion control, cali.

brated in decibels; 2, microammeter; 3, thermoconple con-
nected to microphone output; 4, protective line-switeh,
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Fig. 1
The characteristic enrve of the human car (he
loceer heawy line) in this logarithmic yraph
shoics that we have very poor natural aconstie
apparatus.  The upper curve shows pressures
whieh can be felt, cven though not lheard.

the various points of the curve lined up on
logarithimic “graph™ paper. The curve fin-
ally oldained, after smne correetions for
known faults in the cirenit, vepresents the
relative amplitudes of 1he response of the
lond speaker at ench of the various fre-
guencics over the entire range.  This test
does not give the true ov abselute cflicieney
of the loud speaker: as it does not repre-
sent all of the cunergy pgiven off by the
speaker, but only the part that finds its
way, in the form of sound waves, to the
microphone.  Bnt this test is the best avail-
able for the average developmental libor-
atory and, as I said hefore, is responsible
for the newer and better types of speakers
now on the market and soon eoming into
use.  Of eourse cngineers can, by this
method, tell when they have made hmprove-
ments either in the over-all etficiency or in
the efliciency of response at any partienlar
frequency.  This can be done by comparison
with the vesults from an ecarlier type,
measured on the snne set-up.

Sound-Pressure Measurements
The  third  method,  the sonnd-pressure
method, the details of which ave not avail-
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able for publication, is very complicated
and is used, to my knowledge, by only two
or three rescareh organizations in the United
States; the Generval Electrie and the Bell
Telephone Laboratories, at least. However,
the actual working ont of the various at-
tempts still leaves somcthing to he done
with this method; tor the orders of efficicney
that T have seen, do not even closcly com-
pare with cach other, for the same types
of reproducers.

The deseriptions given above should, how-
ever, enable the Service Man to understand
betler the problems of determining  loud-
speaker chavacteristies, so 1hat he will be
able to expliin more readily to his clients

Fig. G

A cxponential “air columan

a bell 34 inches square. (Unit and horn photos
courtesy [Racon Eleciric Co.)

tenr feet long with
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Fig. 2
The characteristic curves of three reproducers:
A, dynamic; B, medcrn cxpervimental type;
old-style horn  speaker.

just what is meant by “broad coverage of
the frequency band)” and how the various
devices of this natwre are calibrated.

The Future of Exponential Types

And now to get back to the trend of
thought we started on: actual lond-speaker
developments,  There is one more  type
which is bound to come in for great use,
capecially  for publie-address syvstems and
the like; and this is true because it has
great power and great projecting ability.

A great deal of research is being done on
the exponential horn, and futnre possibilitics
make us look to this type with increasing
favor,

hitroduetion of the talking-motion picturce
has resulted in the general improvement of
this general type of reproducer.  Acoustieal
problems encountered in theaters have in-
diveetly rvesulted in designs which are cap-
able of filling an average auditorivm with
sound and voice.

Perhaps the most commonly nsed speaker
for this purpese is the long-air-colum ex-
ponential bhorn, powered with a giant dy-
nawie reproducing wnit. These sound pro-

OPERATOR.

OPERATOR..
N2 2 X

CONTROL
BOX

SPEAKER ENERGY-
QUTPUT INDICATOR.

ampn v’

MONITO ARG Gos o Nt U U AT BT 7
SPEAKER. N 11,_‘&...1_4_.].‘3~ i,..f? i
SPEAKER ENERGY: R B R L
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HIGH NOTES
SPECIAL (MAxIMUM RESPONSE)
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Ne 4
!

MONITOR //
MICROPHONE ™

{MAXIMUM RESPONSE),

LOWEST NOT Ef/

SOUND TUNNEL

Fig. 3

Arrangement of the claborate laboratery apparatus previously picturcd—the souud room of Fig. B at tiie right. The microphoue, when swung from side

to side, responds best to high netes in the center of the room, and low notes at the sides.

—— n—— o da o

left aud top.

The set-ups of Figs. C and D are shoion schematically at the
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jectors have a ten-foot air column, taperving
from a narrow throat to a “bell” with a
tront opening forty inehes square. One ot
these units, operated in conjunction with a
powerful anuplifier, is capable of flooding a
3.000-scat auditorimn with sound. However,
frequently two or ore horns are employed
in parallel, usually to overcome certain
acofistical defeets in the construetion of
the theater, itself.

Construetion and design of these speakers
is interesting.  ‘Iheyv are a highly-advanced
development of the old horn-type speaker,
but built on sound aeomstical design. ‘I'he
exponential horn was (irsl made known
about four vears ago, just about at the
time the eone speaker cune into prom-
inence. Ilad net the cone been developed
alimost simultancously, it is (uite likely that
practically all conmmercial radio receivers
would nse the exponential reprodocer to-
day.  The first speakers of this type to
wake an appearance on the radio market
were mmuch smaller than the present thealer
type, but had the same inherent qualities
except that they did not go as low in fre.
quenev. They had (and still have) air
columns arvound 100 inches in length, taper-
ing from a narrow throat to a lip a foot
and a half to two feet square.

How Exponential Horns Are Made

In construction, the exponential horn con-
sisis of a long metal throat leading to a
sound projeetor which has non-reverber-
ating qualities and is construeted by a
rather unique process. 'The horn part is
made of several lavers of canvas impreg-
nated, by hand, with a shellac-and-bakelite
conmpound.

RADIO-CRAFT

This part of the speaker is construcled
by lirst shaping a metal forin, and covering
it with eanvas. The canvas is then covered
with the shellae solution, which is rubbed
into every pore of the materiat by hand.
When this layver is completed, another piece

R COCKADAY, well known to
all our readers as a designer
of famous circuits, and former editor
of Popular Radio, is describing for us
each month the latest applications of
radio engineering to practical problems,
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of canvas is stretched over the form, and
the saturating process is repeated. After
several lavers of canvas are laid on in this
manner, the horn is allowed to drv. The
metal form is then removed, and the horn
is again eovered with a shellac compound
to give the unit a finished appearance. After
it is completely dry, the metal throat is
attached and sealed to the horn part of
the reproducer.

This {ype of speaker, when completed, is
a semi-nondirectional reproducer, casting
sound impulses in all directions in front of
the lip or outer edge of the horn.

Another new development is a new type
of horn speaker with sharply directional
qunalities, which is capable of hurling a
whisper, spoken into a microphone, a dis-
tance ot three miles. This reprodncer was
designed primarily for hroadcasting from
airplanes to large ground aundiences, but
Lias found other applications.  The horn,
shaped like a trumpet. is forty-cight
inches long: but, instead of the usual pro-
vision for one dyvnawmie unit, it has four
throats accommodating four rveproduecrs.
Thirty-six inches of the horn is made of
the same hardened shellic-canvas material
used in the type of speaker described ahove;
the remainder of the unit is licavy cast
metal.

With this type of reproducer, sound is
projected in a narrow beain; it may be cast
in any diveetion in line with the throat of
the horn, and for this reason the new horn
may have many future applications in which
Service Men can find a successful field of
endeavor,

The New Trend of the Radio Industry

HI. good radio dealer is being sought

by the good rvadio wmanufacturer. The
many evils of the radio industry, sueh as
promiscuous  diseounts, neaningless  list
prives, scasonal dumping of goods, profitless
servieing and other phases which have heve-
tofore hranded radio, despite its standing
among the leading industries, as a racket
rather than real business, are about to dis-
il]lll('iil'.

There has been and there continnes to be
an climination of the poorer kind of radio
dealer. It is said that, during the next
three months, there will be a further shrink-
age in dealer ranks, amonnting to perhaps

By J. E. SMITH
President, National Radio Institute

25 per cent. of the present nunber.  Alrveady
the original apportunists, who rushed into
radio in the early days, have been eliminated.

The appearance of a poweriul group in
the radio ficld marks the dawn of solid radio
merchandising.  This group is sceking the
most competent radio merchandisers in each
territory.  The appeinted merchandisers—
a mere handful compnred with the nsunal
setup—can handle only the radio line of the
new group.  The books of the appeinted
wmerchandisers arce to be checked at regular
intervals,  The merehandisers must nake
money, or the group will show them how to
make moneyv.  Serviee is to be eharged for

at flat rates whieh insure a substantial profit.
Only the best Serviee Men are to be enn-
ploved—not the tinkers with whom the radio
ficld has hevetotfore been plagned.  Trade-
ins are to be facilitated by a dlat bonus
granted lo the merchandiser for each sel.
A eertain amount is to he allowed on each
set for local advertising.  Theve is to be no
price slashing, extra discounts, selling to de-
partment  stores or  distress  merehandise
specialists—no dumping at any time.

IR adio merchandising looks wore promising
than ever before. Good dealers will soon
be interested ouly in sound radio mann-
facturers.

Service Problems in Radiofa Models

HFE following few hints concerning some

of the service problems in R.CA.
“Models 48 “46,” and “66” may he of in-
terest to other Service Men.

In the “44" and “46* oscillation is sure to
occur  with  considerable  annoyitnee  cach
time that a station is tuned in with con-
siderable voluwme, unless the metal shiclds
are making perfect contact. They may scemn
to bhe malking good contact and vet the oscil-
Lation will oceur.  If a condition of this kind

By J. R. DUNCAN

is encountered it is well to rvemove the
shields and polislt around the edges with
cither fine sandpaper or steel wool: and
then bend these edges out slightly to make
certain that thev fit very snugly in place.
It is likewise well to polish the spring con-
tacts which connect the shield to the con-
denser shaft, and to bend then together
slightlv.

A common service problem with the “66™
is a poor contact on the volume control.

‘This is indicated by the set’s beeoming very
sensitive with a strong tendency to oscil-
lute. If there is a gurgling sound, the rheo-
stat is very likely open. Replace with a
new one. In the case of a poor contact, if
the Service Man will remove the unit se
that the velume contral is accessible, the
trouble can usnally be remedied by bending
up the spring at the base of the contact
finger; as this will canse the finger to press
tighter against the resistance.
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Solving Television’s Problems

A proposal of the application of a well-known optical principle
to the purpose of brightening the reproduced image.

HT. progress of television seems to be

taking place step by step; each step in
advance giving us new courage, new lope,
and a cdeeper insight into the intricacies in-
volved. While some say that practical tele-
vision is a thing of the future, and that
present inethods, even though working 100,
perfect, would still be entively too crude and
lacking in «etail to he eonsidered worthy of
the name, vet all must admit that only hy
improving present methods can we arrive at
future perfection,

In this, the first of a projected serics of
articles, 1 will point ont one prohlem in
present television methods, and  show, - or
attempt to show, how it may be solved. This
discussion deals with the reeeciving end and
the intensity of the illnmination of the re-
coustrueted image, which we all know, at
present, is considerahly below par.

Inagine, for the sake of illumination, a
48-hole seanning dise spinning in front of
a neon lamp at the receiver, and let us see
what happens. In the first place, we sce, at
any given instant, only the aount of light
that passes through oue hole. ‘I'herefore, if
the picture is square, for every unit of light
that passes throngh the hole, 2303 equal units
hit the baek of the scanning dis¢! What an
cnormons  waste of precions energy  for
people whao eall themselves canservalive elee-
trical enginecrs! ‘The old street lighters pnt
up a bhetter showing than this. Of course,
the new Jenking druni-type radiovisor is a
considerable improvenment in this direction
‘as those who read the Iebrnary issue of
Ravio-Crarr know) hol we are at present
interested only in the more simple, vel in-
ctticient, dise type.

To solve this problemm of inercasing the
lighting efliciency of the dise type radio-
visor, I turned to optieal principles eniployed
in photometry; the photometer, according
Lo my reasoning, serves the smne purpose
eptieally that the Wheatsione bridge serves
eleet rically. To illustrate more elearly, T will
tirst describe the basie principles of the
photomeler,

The Photometcr
A simple form of photometer, used for
emnparing the intensity of twe light sources,
is iflustrated in Fig. 1, and consists of a
“Lansen sereen” S mounted on a earviage
bhetween the two lights heing compared, with
its surfuce at right angles 1o a line passing
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In Fig. 2. the ayrangement of M

prosed televisor in cwhich strouger light may be

used ihan at preseni: the cxpecied effcct is

shown at Fig. 4 tube lLike that in Fig. 4
will simplify matters,
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By CLYDE J. FITCH

through the light sources. 1t is usually ar
ranged with prisins or mirrors, (these being
omitted from the illustration for the sake of
clearness), so that both sides of the screen
may be viewed at once. The “Bunsen screen”
is simply a piece of paper with a cireular
part of the ¢enter made translncent hy treat-
tnent with parafling It the light falling on
one side of the screen is stronger, the trans-
lucent spot will appear derk trom that side
of the screen, and light from the opposite
side. When the light falling on the two sides
of the screen is equal, the translueent spot
disappenrs. The values of the two light
sources are then directly praportional to the
squares of their respective ddistances fromn
the screen.

As an example, suppose the candle C (Fig.
1) is a "standard candle”™ of one “candle-
power,” and I, is the Lunp being compired.
1f the distance from C to 1. is 15 inches and
the translucent spot disappears when the
sereen S is placed 3 inches from C, we then

The Buusea photometer is familiar

cvery

physical laboratory, it opcrates by bulancing

the respective intensities of light falling from
cither side on @ transiveent spot S,

have the simple proportion x 1 1 =— 144 : 9
= 16 : 1: which shows that the lamp is of
16 candle-power.

The above rule is known as the Law of
Inverse Squares, and holds true only when
the dimensions of the light sources are sinalt
in comparison with the distance helween
theni, and when there arve no reflecling sur-
faces present, as when readings are taken
in a dark roomn,

It is interesting 1o note here that this prin-
ciple of the Bunsen screen is largely em-
ploxed in stage settings to produce “dis-
appearving” optienl effects, We have all
probably witnessed stage effects in which
gronps of actors or scenes slowly appear
and disappear by a gradnal manipulation of
the stage lighting. This is done by the use
of o translueent sereen which divides the
back portion of the stage from fthe tront.
When the light hehind the sereen is stronger,
everyvihing behind the sereen ean be seen by
the andience; when the light in front is
stronger evervthing behind disappears.

The “Bunsen Sereen” in Television

The wanner in which T propose the use of
the Buusen sereen in television is illustrated
in Fig. 2, which shows the principle dingra-
matically only. Instead of *seanning™ the
Jight from the neon lamp, as done now with
sueh excessive waste. T sean the light from
a powerful light source, L, which should he
some 2500 times as powerful as thal of the
neon lamp. In other words, the light trom L

4 further extension of the same principle, in
which a trausparent disc D wnth black spots
would scan the mage.

which puasses throngh one scanning hole, in
the dise, should have about the same in-
tensity as that of the enlire neon lamp. The
Bunsen screen ' is plaeed hetween the neon
lamp and the dise, as shown, and is so ad-
Justed that its transluecent portion (which
should he equal in size to the image heing
reproduced) disappears when the neon lamp
is [it to its average intensity. 'Theretfore,
when the neon lamp glows brighter, the
translueent spot shows bright on the side of
the sereen facing the dise and, when the neon
Lunp becomes dinuner, the spot appears
darker on that side,

Snppese we are recciving a simple sil-
honette figure (such as the black dise shown
in Fig. 3). It is evident that the neon Lamp
apparently goes out every time that a scan-
ning hole in the dise allows light {rom [, te
pass Lhrough and strike the sereen on that
portion outlined by the silhonctte. 'Thus,
only the arven of the screen marked off by the
silhonelle will have wneh greater light in-
tensity on the side tacing the dise; and only
that nrea will appear dark. The contrast he-
tween the dark silhouette and the light back-
gronnd in this ease will be greater. It may
he enhancerd by experimenting with serecns
of different material and lights of different
colors. In the old method of seanning with
a 48-hole dise the contrast is equal only {o
the difference hetween light of zero intensity
and the light that comes through one hole of
the dise, or abont 1/2:301 of the total inten-
sity of the neon light.

Tt appears, therefore, that the contrast
and the amount of light available are mnch
greater, whelther we are reproducing  sil-
houetie or halftone images. The light sonree
L. should bhe very powerful and its rays
shonid be projected in a parallel path; its
intensity should he variable by means of a
resistor R. The screen should be placed as
near to the disc as possible. and wirvrors
suitably arranged for viewing the image.
The closer the neon lamp also is to the
screen, the less light is wasted. The whole
apparatus should he housed in a light-proof
cnelosure, for best results.

One melhod of obtaining greater efficiency
is shown in Fig. 4, Tlere the neon lamp has
one flattened side, which is frosted to serve
as the sereen, to whieh the luminous electrode
of the lamp may he placed very close wilh

S g g —
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little loss of light. The pink-orange coloring
of the neon lamp is more or less eompensated
for by balaneing it against the white light,
(L, Fig. 2). Balancing the light values on
vither side of the screen is like balancing
the electrical enrrents of a  Wheatstone
bridge; the slightest un-balancing is casily
deteeted and, sinee this un-balancing is pro-
duced solely by the moving image it ap-
pears only on the portions of the sereen
occnpied by the moving innge,

Alternative Method

Now, for a simpler method, T suggest a
radical departure trom all known scanning
devices—the nse of a fransparent scanning
dise with opaqgue spots, to replace the cus-
tomary opaque dise with transparent spots,
or holes, This dise, rotating in synehronisim
with the scanning dise at the transmitier,
serves the purpose of the DBunsen screen,
and is placed between the neon lamp (N,
Fig. 5} and a light source .. When the
light fronn N balances that from L, the dise
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disappears from view from the obscrver O.
Any unbalancing of the light values, such as
would be ecaused by dark portions of the
image which weaken the intensity of the
neon kamp N, would cause that portion of
the picture, where the unbataneing occurs,
to appear dark to the observer; and vice
versa, Of comrse in this case also the ap-
paridus should be inclosed in a light-proof
housing with a viewing window for the ob-
server. The disc may be of glass.

To explain more fully, when the light from
1. which is reflected hy the opaque spots to
the observer is of the same intensity as the
light from N which is transmitted through
the dise, the apague spols disappear. Where
light from N does not halance the reflected
light( as where a davk portion of an image
disappears) the opaque spots beecome visible
to the observer; but only on the nnbalanced
portions of the picture where the image ap-
pears.  For example, it the neon lunp fliek-
cred continuonsly at a certain fixed fre-
guency. the observer would see a cheeker-

hoard formed by the opague  spots, the
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opaque spots appearing stationary. [t the
dise is viewed from the side adjacent to the
neon lamp, the lamp L may he dispensed
with, but this is mentioned as a matter of
interest only, as the observer would only see
the wmount of light refleeted trom the neon
lunp by one dark spot at a time, and the
results wonld he similar 1o those obtained
with present opague scanning dises.  This
does not apply when using the scheme of
Fig. 5, in which the lamp L is used. This
lamp should be very powerful, similar to
that of Fig. 2, so that the light reflected
from one opaque sput is cquivalent to the
total light trom the neon lamp. The rest of
the light passes throngh the glass disc and
is lost, or absorbed by the black walls of the
housing.

These methods of radiovising will prob-
ably enable the image to be enlarged to a
much larger size than has been heretotfore
possible; as the amount of light available is
much greater. At least they ofter a ficld of
experimenting for the television enthusiast
which mayv lead to valuable inmproveents.

New Radio Devices for Shor and Home

In this department are reviewed commercial products of most recent interest.

Manufacturers

are requested to submit descriptions of forthcoming developments.

A VERSATILE TIME SWITCH
USEI(S of the *X-1, Sentinel,” a time
switeh made by X-1. Radio Labora-

lories, Chicago, HI, are finding the device

The radio owner who cwirches ta have his set

Iell him to slecp may sct this switch to turn it

off after any given peviod. Its other applica-
tions, alse, are manijold.

readily adaptable to turning off or on such
cquipment as nightlights, small window dis-
plays, small signs, and remote-room lights,
in addition to controlling the radio.

A spring aperates the echianism which,
after it is wound up will throw its switch
to the “oft” pesition, within the time limit
of the spring molor, which is about five
hours.

The aluminimn case honsing the instru-
ment, measures 3Y-in. by $5-in. by 215 in.
thick, over all. The knobh on the front of the
unit is turned to the figure which corre-
sponds to the number of hours aver which
the unit is to operate. Two light receplacles,
wired in parallel, permit eonnecting both a
Lanp and the radia receiver or other device
to the light-line, and turning off hath at the

B
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sime lime. A knob at the left affords an
independent “on™ control of the device.

Eleclrieal devices requiring not more than
5 amperes, at 110 volts, may be controlled
by the “Sentinel.”

JEWELL “PATTERN 41”7 OHMMETER
TEST instrument, of sueh precise, yet
A sturdy eonstruction as to he particu-
larly suitable as shop eguipment, designed
for making accurate measurement on values
of various resistors in power packs, has been
introduced hy the Jewell Flectrical Instru-
ment Co. It is the direct-carrent resistance
measuring  device ilustrated here as the
CPattern 417 olnnmeter.
The case encloses a 414,-volt battery, which
will last several menths, foy the enrrent con-

This ohnumeter is a convenient device for any

workshop: it is a deviee of laboratory precision,
and immediate direct readings uwp te 10,000
olims wiay be taken

sumplion is very Jow (at 3,000 oluns on the
seale, the curvent drawn is only 15 )

A knurded knoh, shown projecting from
the base of the instriment, provides adjnst-
ment through a “magnetiec shunt” to con-
pensate for batlery variations. 'I'o insnre
acenrary, the hinding posts of the meter are
short-cireuited hefore using: the test button
is pressed; and the pointer is adjusted to
the top of the seale, over a red line. This
correets the instrument for the exaet hattery

W o e waoa

vollage available; and the ohmage of any re-
sistanee placed across the hinding posts is
then accuralely indicated in a direet read-
ing on the seale, 'This convenient correction
for hattery polential is not only a valuable
time saver, but also a great help inanaintain-
ing aecuracy.

The instriment pictured has a range up to
10,000 ohius.

A SERVICE MAN'S KNIFE

O8T Scrvice Men carry a knife of one

sort or another; some of these cutting
tools are well adapted to the rigorous de-
mands of serviee work, while others are
gunite nusiitable. For those afllicted with the
Ldter implements, the knife illustrated here
has heen developed.

This knife has been standard egnipment
in the ¢lectrical and racio tool kits used in
the Government services for the last 25
vears: and ex- (military) Service Men will
probably reeall it as part af their wartime
equipment.

The stnrdy serewdriver blade is notched
and nay be nsed for scraping insulation
off wires, Alsa, it locks rigidly when opened;
it is necessary to press the (closed) knife

(Continued on page 661)

This pocket tool is one
which =will find  con-
tinvag! employment in
sevvice work; it ir
stoutly built to stand
the strain and knocks
of rough work.
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Simplified Automotive Radio Installation

New design of special receivers for motor
cars offer Service Men a money-making
opportunity of great value this season

By SAMUEL EGERT

Consulting Engineer, Continental Wireless Supply Corp.

O much publicity has recently heen de-
voted to avtomotive radio, that there
is today an excellent opportunity for
the Service Man to capitalize it by

mstalling and servicing receivers in cars. ‘I'he
advantages are nnifold, sinee every ear
owner can derive a great deal of enjovinent
from radio cguipment.

Examination of the trend in auto-
motive reeeiver design will soon con-
vince the Service Man that he can
profitably devote his energy toward
this wark.  Te install a0 suitably
designed receiver in a car is not a
dificult job. It will require a little
patience during the first installation
Lut thereafter, as expericnce is ob-
tained, he will find the work simpler
and simpler after each suceess.

The receiver illustrated
in the accompanying photo-
graphs and diagrim was

Fig. C

At right, the chassis slipped out

of its cabinet. showing tl

stmple straight-line layont, Note

tire zworm-gear at the rvight of
the condenser gang.

designed especially for the purpose of pro-
viding a sensitive, simply-operated set which
can be conveniently installed in any car, in
whatever location is found most convenient.
Since it is extremely compact, only six inches

Fig. B

“The Voice of
the Road” re-
cerver, in its eab-

high and four inches deep (cighteen inches
long) it may he put behind the cowl board,
under the front floor board of the car, or
the board at the rear. The flexibility of the
remote-control tuning device periits opera-
tion in any part of the ear.

I'he recciver, as the schemaltie
cirenit shows, has three "24 type
tuned sereen-grid stages (V1
V2, Vi), a 27 delector (V4), a

Fig. A

The tuning control-box (1) is clamped
to the car's steering post by the nut
(2 of a C-clamp. The flexible
shaft (3) is of the standard tvpe used
for speedometers, having two oppo-
sitely-coiled flexible springs.  The
assembly 1s shoten in more detail in
Fig. E on the opposite page. The
arrangement given is only one of
many tohich may be utilized.

inet,  tweith  con-
trol-box at the
right.

Fig. D

The
ceiver
this article, showing the com-

icte of the re-
deseribed  tu

iender
chassis

pleie  twiring  system. One

shiclded cable Icads to the bat-

tery  supply, anethier to the

tolume control and pilot-light-
switeh.

2t first andio (V5) and
a '12 output stage (V6).
Its tubes derive their fila-
ment supply, as in all
automotive installations,
from the storage battery of the car. The
volume controt (RR2) is a resistor across the
grid coupler of the first A F. tube, operated
froni the “control hox” which carries also the
tuning knob. ‘The Lilter is conneeted through
a flexible shaft with a worm-gear on the
chassis of the receiver; and this gear oper-
ates the condenser shaft, as may be seen
from Fig C. The gear ratio is 30 to 1; this
is compensated at the eontrol box to give
direct dial readings through a complete rev-
olution of the seale.

Installation of the control box, as shown in
Fig. A, is done hy means of a clamp which
is fitted directly over the sleering post of
the ear. A shiclded cable connects it directls
with the circuits controlled by the volune
control and switch, while the pilot light in-
dieates the operation of the latter. The
brackets supplied with the veceiver pennit
the cabinet to be mounted where most con-
venient; and the chassis slides into place
(Fig. 2) and out when desived, simply by the
removal from the brackets of a front plate
which ean be taken off in o minute’s time.

‘ihe receiver is connected through a
shielded flexible cable with the “B* and “C”
hitteries, which may he mounted under one
of the seats, or in an airtight battery box
fastened underneath one of the floor boards.
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Latest civeuit of “The Voice of the Road”' automobile receiver illustrated en the preceding page.
undio chanuels, giving scusitivity scith the small aevial system whieh can be accommedated in a cor.

In an automotive installation, great care
should be taken to see that the hatteries awd
their councetions are lightly tised in place:
for the car is subject to vibrvations and
shock. 'The same carve nst be taken with
the storige *A™ bLattery conneetions, which
are made throngh a third shielded cable pro-
truding from the front of the veceiver,

Betore connecling the filament leads on
an automotive installation, the Serviee Man
nwst determine whether the positive or the
negalive side of tlhe battery is grounded. If
the *A-" is grounded, the receiver is con-
necled up as shown. It the “A4" s
grounded to the car frmue, reverse the bat-
terv connections and wake the car frame a
negative ground, instead. "Fhis will change
nothing execpt that it reverses the reading of
the crge and discharge meter on the in
strument board; the connections to this
meter, aceordingly, are reversed, and every-
thing will then be in proper shape. “The con-
nections to the set are then completed, as
shown in the schematie diagram. (IFig. 1.)

The antenna connections may be made by
pulling i sereen-esh in the top of the car,
or hy mounting a smaller one {suilably in-
sulated) under each running boavd ot the
car and hringing leads to the antenna post
af the receiver. Tt must be borne in mined
that the frame of the ecar ilself forms the
counterpoise of The antennas and the aerial
must be hept suflicient1y separated from this.

The design of the receiver shown here has
underrone several retinements. 1t is fused
in hoth “A” and “D" circnits 1o prevent
blowing out tulws; and, in case of o trouble
call, the Service Man should first examine
these fuses, 1f the “A7 fuse is blown, he
checeks his “A™ line. and if the D™ fuse
is Dlown, the “B line is exmmined,

The plate and sereen-grid voltages should
be carefully adjnsted; some tubes may re-
¢uire a slightly different adjustinent for best
operation.  This should be determined, try-
ing first the “13” voltages shown heve. This
point is fairly eritical, beeanse of the high
sensitivily of the receiver, which should be
operated just helow the point of oseillation.

The civenit values are as follows: CI,
D0035-nf. ;. 2, 006-mf.: C3, O5-f.: C4,
O02-mf.; R, 500,000 ohms: R2: maxinmm
500,000 ohisy R3, Y-ohi, Fuse A is of
s-ampere capacily, and fuse B Yg-ampere.
The R.F. chokes Cht, Ch2, Ch3 have 85-milli-
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Fig. 1

separate counection for AF. scrcen-grid bias.
henry inductance. The R.F. inductors, L1,
12, L3, ave scaled in shicld cans of 214-inch
dimneter, 31 inches hLigh. Fach coil is
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Fig. 2
The shock-insulated mounting of the recciver.

wound on a 1Y-inch forns, with 116 turns of
No. 32 D.S.Cowire on the primary; i the
ame nuimber, of the smme wire, on the
secondary. The primary is wound over the
secondary, from which it is separvated by
empire cloth. The winding is 13/ inches long,
and the form 21, inches, mounted in the
eenler of the can.

As shown in Fig. 1, the eomplete wiring
lavent is under the chassis: the Service Man
las only to slide this out ot the cabinet, and
turn it upside down, to geb ab every con-
neetion. The usnal lesting methods nay be

The amplification ¢rovided is high in both radie and

Note the serics filament conncctions and the

cipleved: hut the cirenit is simple, and
should present few ditliculties.

The special problem of every aulomotive
radio installation is, of course, the suppres-
sion of the noises whiel are eansed by the
eleetrical wiring of the car. ‘Fhe first pre-
cantion to he laken into account is to keep
the set proper, and all the wiving of the set,
as far as possible from any ignition lines
of the exr. Doing this is half the battle and
makes things so much easicr in the final test.
Noises from the ignition lines are caused by
stall oscill.atory cirenits which are formed
by the fixed induetances and eapacities een-
tered around the spark-plug units. TFach
ignition lead is nothing less than o minia-
tuve sending station, similar to the old spark
coil paps employed in transmitting stations
vears ago. The work of eliminating this
“signal” is accomplished by emploving os-
cillation suppressors in each line; thereby
preventing the ignition-coil leads, which go
to the distributor nnd to the coil, from acting
a8 small antennas. The value of each sup-
pressor is approximately 25,000 {o 40,000
ohms, according to the make of the car. Re-
sistlors are placed divectly on eneh spark
coil, and also in the lead from the distributor
to the ignition coil. For o six-evlinder car,
this vequires seven resistors, and for an
cight-cylinder car, nine resistors, ete. If,
after installing these resistors, the Service
Man finds noise still troublesome, the next
thing 1o do is te place shielded wire over the
ignition line.  Be carctul not to place the
shield too close 1o the spark plug, or there
may be a sparking-over from the spark plug

(Continued on puge G36)

Fig. E

The tuning coutrol-bor
shown  separately; at the
left. a standard (18-inch)
section of flevible shaft,
liich may be had in any
desived length. The wpper
conpler fits over a square
Lex aitached to the dial
acar of the centrol-bor;
the similar key on the
shaft ewaapes the wcorm.
gear, conter; and thaet the
gear (viaht) fixved ou the

gang-condenser shaft.
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A Trirle-Tuned R. F. Short-Wave Receiver

HE writer has made over forty

short-wave sets of different sorts;

but none of them compares in its

results  with that deseribed  helow.
Uhe “Copper-Clad Special® designed by Mr,
ltubert Hertzherg was a splendid perforier:
vet 1 find the veceiver shown here, of sim-
ilar construction but with added tuned
seveen-grid stages, nogreat improvement. A
number of my friends here have constructed
similar sets, and they all work about like
mine. I take it that any set which will
bring in PIT quite consistently here in
sub-tropical Wueo, Texas, would perform
wonderfully on the Atlantie coast. G5SW
is sometimes excellent, but as a rule comes
in badly here. W2XAD, W2XATF, WBXNK
and CIRX are very consistent here and
come in with splendid volume. I can say
fruthfully  that reception from the above
stations, on the loud speaker, is as a rule
the cqual of reception on any broadeast
set regardless of rmake or price,

The apparatus illustrated in the repro-
duced photographs is the R.EF. tuner and
detector only, as indicated in the schematie
dingram. T used the same circuit in an
qarlier model abont a vear ago: bl this
design is the lIatest. 'The length of the
cabinet is 28 inches, the depth 10 inches, and
the height of the cans 61/ inches: the three
R. . stage compartinents are each six, and
the detector can ten, inches wide. My first
sct was 38 inches long, in three parts.

By S. H. CLAYTON

HE designer of the short-wave

receiver shown here is an attorney
whose hobby is radio construction and
who, like many others, has turned to
the short-wave field as offering the
best oppertunity for such originality
as he exhibits here—in the construc-
tion of a set with three tuned screen-
grid stages to work down to thirteen
meters, or thereabouts. With the care-
ful placement of parts, roomy shield-
ing, and thorough by-passing shown in
the accompunying illustrations, Mr,
Clayton finds little trouble in keeping
his five-dial sct under control, and in
bringing tn stations with a clarity and
volume not available with the many
other short-wave sets he has previously
built. He tells exactly how it was done,
including the lavout and coil design;
but other constructors may prefer to
follow their own ideas, or to use stand-
ard commercial material, The resulting
short-wave set should be one un-
equalled, in sensitivity and amplifica-
tion, except by the costly transoceanic
receivers which are wsed bv commun-
ication companies, and unavailable to
the general public. Those who are
willing to undertake the extra cost and
effort will be well repaid.

An interior viewe of Mr. Clayton's completely shielded three-stage short-teave recciver; the copper

lining of the cabinet Iid forms the top of cach shiclding compartment twhen it is lotcered.  The front

shield is scparated 114 inches from the pancl; and the condenser shafts contain insulating couplers,
to reduce hand-capacity effects,

My audio amplifier, with a "12A, trans-
former coupled, in the first stage, and push-
pull *T1As in the last. is of the conventional
type and placed beside the tuner when in
use. T have a jack in the first-stage output,
into which 1 can connect the loud speaker
when desired. Across the secondary of the
first .1 transformer, 1T use a volume-con-
trol  Clarostat; careful manipulation  of
which avoids any ontrageous tuning noises,
grunts, ¢te. When o station is found, the
volume may Dbe turned up with exeellent
results.  The reproducer is an RCA “100A7

I have an outside aerial, 50 feet high and
50 feet long; and on the picture molding an
inside aerial, about 18 feet long. which I
can use at willl  Sonmetimes, we consider
that better reception is obtained from one
antenna, and sometimes from the other.

As may bhe seen, the five vernier dials are
the only controls on the front of the cabi-
net. 1 see no use in bringing wires to the
panel, only to earry them back againg so
T placed the rheostats, jack (for detector
plate voltage and AF, amplifier connection),
aerial and two small hatleries at the rear.
An improvised cable supplies the current
for the reeeiver. 1 use large “Laverhilt”
batteries for the detector plate sapply:
while all other current, both “A” and “B,”
is furnished from a socket-power Philco
unit.

In operation, T first set the detector into
vscillation and turn the detector and third
R.F. condensers, as nearly in resonance as
I can, until a station is located. T then
tine these two stages, keeping the regenera-
tion eondenser barely at  the oscillation
point. I tune the third stage exaetlv: then
proceed  with  the seeond R.I°. condenser,
and finally the antenna (first R.EF) toning
condenser unlil 1 have them all at their
peaks. T find resulls very gratifving: as
I have said, no previous receiver eompares
with this in sensitivity, scleetivity, volumne,
quality or, T may add, easy tuning, The de-
tector stage is the only one which is ex-
Lremely eritieal.

As first built, this receiver used a ‘00A
detector, with negative grid return.  On
account of the noisiness and the variation
in these tubes, I have changed to the '12A
as shown.

Construction

Looking at the recciver, as shown in the
view from above, vou will see a single large
shield divided into four compartments: the
top. bottomn, ends, sides and partitions are
all of 24-0z. copper sheeting, well holted to-
rether to make a solid hox.  The ends and
back are one piece of copper. the flanpges
adding to the rigidity of the assembly, The

oy
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lid, which is made of a picce of heavier cop-
per, has a B4-inch flange, which fits per-
feetly, all around, on the copper hox, ‘To
lessen vibration, the copper lid is screwed
scenrely to the bottom of the eabinet’s
wooden lid (1he last is made out of 13;-inch
pine. for weight and steadiness: ne vibra-
tory notes have developed so far in my set.)
A\ piece of 3/16-inch three-ply wood is
fastened 1o the copper front. and painted
with duco to keep out moisture: five strips,
cach 1 x 114 inches, are pliced opposite each

shield partition to provide for an extension
pinel of the same three-ply wood, which is
placed 11 inches in front of the first-named
wooden panel. ‘The width of this space,
which may be seen from the illustrations,
is shown hy the long 114-inch strip holding
five screws.  This extension further removes
any  possibility of body ecapacity atfecling
the three R.F. tuning condensers: two of
which, it will be noted, are not gronnded.
The shafts of these, and the regeneration,
condensers were replaced by longer shafis
of hakelite; the detector tuning condenser
is linked to the dial by a flexible coupling
unit.  The vernier dials bear close against
the outer pancl.

All the chokes, the tube sockets, and the
tuning condensers at the left are raised an

RADIO-CRAFT

At the right, a complete
vicwe of the Clayton short-
wwave rceciver: as the rule
shotws, the cabinet space is
28 inches long, The frent
panel contains only the four
vernier tuning dials and the
regeicration  dial  (sccond
from right) which is aise
slow-motion.  Five hands av
not required to opcrate i,
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if Mr. Claytew's tuning
method s followed. A set
of the coils wscd ure on the
tuble iu frout of the receiver.

A rear vieww of the sct,
showing all  connections,
the two vrheostats, five
contact battery-cable plug
and two *‘C”  batterics,
oniside the shielding.

the copper and the fixed condensers and
resistors. 8o far as possible, the tuhe-hase
coils are located in the centers of their
shielding compartiments; and the same is
true of the larger detector coil. The sct
is adequately by-passed; in addition to the
condensers shown in the pictures, ove of
Ol-mf. capacity has been shunted  across
ach 22 tabe filament, as dingramed. An-
other late improvement has been raising
the resistors in the second and third com-
partinents, lo make the leads from con-
densers to control-grid eaps short as pos-
sible.
Coil Data

The dial readings over the hands covered
by the respective coils, at high frequencies,
are affected by Lhe capacitics of the tubes

coil illustrated is an Aero. 1 have since
wound detector coils on o two-inch forin,

I paint my  tobe-hase coils with  duco
aronnd the bottom, red, vellow, green, or-
ange and anarvoon; and further mark the
stage in which they ave to be used. T care
very little about anything available over
50 ncters; so T have not carvied the wave-
bands above 65 welers.

The coils are wound wilh No. 22 ). C. C.
wire in the first three stages; the shortest-
wave detector coils (np to about 20 meters)
have No. 11 ). C. C. secondaries, and the
two Jonger-wiave coils (vellow and preen)
are of No.o 18 wire.  ‘The ticklers are all
No. 30 ), 8. C., wound anspaced, and sepa-
rited  Vg-ineh from their respeective sve-
ondaries on the forms.  Tn the maroon and
orange (shortest-wave) coils, the turns are
spaced 1/16-inch apart: in the others, Y-
inch.  The following are the nnmbers of
turns in my home-made coils, which have
been brought te fit the tubes, condensers,
cte., which T use:

Number of Turns

imeh from the bottomn of the shields by used, as well as by minor details of place-  Coil Set I.1 2 L3 It 15
wooden blocks two inches square. LEspecial — ment. FPhe waves covered by these which  Maroon ... 13 1 134 1 2
care nmst be exercised with the ungrounded I use are indicated below by the scttings  Orange .. : 3 BT 11, 2
eondensers; the openings in the shield for  for the stations received; therve is no acen-  Red 41/ £34 13/ 3 2
their shafts are made large enough, and  rately ealibrated wavemeter available. The  Yellow .. 7 7 7% 4y, 1
parating paper is used between these con-  first three stages use Inbe-base coils, s Green .. 9 13, 10, 5-1/3 4
densers and the shield, as well as belween  shown in the picture: the detector tnning (Countined on prge G58)
— 3 S 6 — el — - = T = 10— =
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The cirenit of the Clavton short-wave recciver. weith its three tuned R.F. stuges ahead of the standard vegewcrative detector.

Mr. Clavton uses it only to

corer the band belote 50 meters; but there is ne veason <oy its range showld uot be extended as fur upiwards as the constructor cares te provide coils for,
It would appear that the coils must be matched, each to its condenser, if the diais are to come anywhere ticar tracking.
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Howto Tune for Foreign Short-Wave Stations

Some Practical Hints for the Distance Fan in a New Field

HIEN the broadeast listener starts
experiinenting in short-wave broad-
cast reception, he finds many con-
ditions to which he has not heen
acenstomed; such as the sharpness of tun-
g with the most distant stations, the ever-
changing reception conditions, and the broad
spaces on his dials where he is at a loss to
know what wave he may be tuned to. These
Ihree things have been the ense of many

By ARTHUR J. GREEN
President, International Short-Wave Club

experimenters throwing up their hands in
disgnust and swearing that overseas hroad-
cast reception is “jinst so much bunk” It
is only after the operator has obtained a
knowledge of short-wave tuning that he sue-
cecds to any extent in getting good resulls;
and this knowledge cannot be gained in a
moment,

On the standard broadeast set of to-day,
we have the wavelengths in weters or the

“w

COIL No. TWO
Range 30 to 55 Meters (Approximately)

WRVA (9th Harmonie—fundamental 270.1 meters)

KQV (7th Harmonie) 71.0, Nairobi 11-2 p. m. daily

WWRL (5th Harmonic-—fundamental 1999 meters)

VRY. Georgetown, British Guiana (Wed. and Sun., 7:15-9 p. m.)

WLBL (7th Harmonic—fundamental 333.1 meters)

Dial Wave-
Reading length Stations Heard
0
L
2 30.01
I 3 30.50 NRH, Heredia, Costa Rica, 10-11 p. m. daily
4 30.85 WBT (9th Harmonic—fundamental 277.6 meters)
i —5
' 6 31.04
[ 7 31.26 W3IXAU — PCJ — VPD — KIXR
8 31.38 Konigswusterhausen (Berlin) Germany
9 3148 W2XAF — OXY. Lyngby, Denmark, 2-3 p. m.
—10 31.80 XDA, Mexico City, Mexico
11
12 3210 CGA, Drummondville, Canada
13 32.20 WSAL (7th Harmonic—fundamental 225.4 meters)
14 3240 GBK, Rugby, England (transatiantic phone)
—15
16 33.20 GBS, Rugbv, England (transattantic phone)
17
l 18 34.23 KSTP (6th Harmonic—fundamental 2054 meters)
19
—20 34.68 W2XAC, HKCJ
f 21
[ 22
24
24
—25
26 40.00
27
28 41.50 KSTP (5th Harmonie—{undamental 2054 meters)
29
—30 AMATEUR PHONE BAND
3!
[ 32
33 Code (Mobile services)
34
—35 16.12 WHAP (5th Harmonic—fundamental 230.6 meters)
36
37 46.92 WOR (9th Harmonic—fundamental 422.3 meters)
L
39
—10 47.59
' 1l
12
43 48.35 HKT, Bogota, Columbia, 10-11:30 p. m,
Lo
—45
46 49.02 W2XE., New York
47 49 40 W8XAL, Cincinnati
18
19 49.80 WOXF
—50 19.98 HRB, Honduras, Mon.,, Wed., Fri,, 9-12 p. m.

Half a sheet of a short-wave log, showing twhere stations are heard or cxpected.

kiloeveles murked on our dials; we have
also station lists showing exactly what wave
each station operates on: and reception is
stimply a matter of turning the dials to the
corresponding figures.  liven if the wave-
lenglhs ave not marked on onr dials, there
arve many powerful stations of known wave-
length which establish points of referenee {o
guide ns to the stations wanted.

But this is not true in short-wave recep-
tion.  Most short-wave sets are marketed in
kit form, and must be put together, either
by the experimenter or by some Service
Man whom the owner gets lo do it for hin.
Each construetor makes slight differences,
in the layout of parts or in the choice of
aceessorvies, antenna, and so forlls. At the
high frequencies associated with short-wave
broadeasting, a receiver is very sensitive to
the slightest changes: and  therefore no
shorl-wave set can be calibrated in advance
like the medinn-wave broadeast receivers,
The manufacturer can give, only approxi-
malely, the waveband whieh each coil may
be expected to cover, and Iets it go at that.
To give the neweotner in short waves a coil
that will cover, say. three hundred ehannels
as wide as those used in ordinary broad-
easting, and ask himn to find a station on the
dial is a good deal like asking him to find
i needle inoa havstaek. However, with a
little patience, and the use of siniple division,
i set may be readily calibrated after it is
onece sel up and working.

Harmonics and Calibration

The short-wave heginner is usually sur-
prisedd to begin picking up broadeast sta-
tions which he cannot find in the short-
wave list,  What he hears is the harmonies
of stations  broadeasting on  the nedium
waves between 200 and 550 weters.  These
are often a nuisance, for thev may he
poorly modulated, and they are easily nis-
taken for a foreign station—and sometimes
they interfere with wanted foreign stations,
The last-named tronble is one which will
have to be dealt witl, as short-wave broad-
casting heecomes more generval; but at the
present  time  the  experimenter  will  find
these harnonies useful for the calibration
of his dials.

Fach liirmonie has a delinite wave, just
as nieh so as the hroadeast station's fundi-
mental earrier wave. A harinonic must have
exactly twice, three tines. five times, nine
times, ete., the frequeney of the fundamental
(corresponding, respectively to 1/2, 173,
1/5. 179, and so on, of the mndamental
wavelength).  Many of these harmonies ean
e heard with any  short-wave receiver.
When anc of them is picked np, and the sta-
tion identified, it is only o nutter of di
vision to determine the exact wave to which
the receiver is tuned. BBy eheeking up a
nuntber of these harmonies, and the few
known shorl-wave broadcasters, it is a ver)
sitiple matter to draw up a calibration ainrve
for each coil of anyv short-wave set,
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Take a sheet of paper for each coil, and
nimuber each trom top to bottom  with
figures corresponding to those on the tuning
dial or dials, usnally 0 to 100, (These numn-
bers do not correspand Lo the seltings of
the regeneration dial. y Start with any one
(or pair) of the coils covering a certain
waveband; and tune in the first station yvon
come to. If it is a regolar short-wave sta-

|'nnu\s =
1500 AMERICAN SHOAT-wAVE BROADCAST WAVEBANDS 26000
12.50 19300/
2000 19000/
2250 8500
25.00 X 18000
17500
17000
500
15000
13300
15000
14500
14000
13300
13000
12300
121000
1500
noto
18500
10008
9500
3000
8500
8ooo
1500
000
6500
&o00
3500
5060 1l
4v00
4000 |
3500
S000
§ IMPORTANT FORKIGN BAND |

Fig. 2
The bold bluck bands shote the shovtcwuaie broad:
cast chanucls,  Nole how they crowd al the
{owcer end of the wmeler scale.

Short-Wave Operation from a

HE method of adapling a “B" power

unit to short-wave receiver operalion,

shown here, is not offered ns n pana-
cea; but the short-wave listener who follows
it carefully will find better reception than
he can obtain with batteries, :and most sels
will be more easily handled.

This unit was especially designed for a
batterv-model “Super-Wasp?® which did not
take kindly to “DB™ nnit operation. (Phis
comment has no veference lo the later AC.
ssuper-Wasp”? model, which has sinee be-
come available. However o wany people will
prefer the first model, becanse of ils in-
corporation of the *7TIA tube. While the
special *27 tube used in the A.C. model gives
quiet operation, in mest cases il is found
that the volume is considerably lowered.)
The “Super-Wasp™ was aperated for a pe-
viod of abont twe months with battery equip-
ment, exaetly as specified, and o carefnl
chart kept of the rvesults. Then, after sev-
eral “B" units had heen tried on it with-
oul spectacular vesults, it was decided to
assemble one from spare parts and keep on
making changes until & way was found to
give results that would equal or belicr hat-
tery operation, ‘This was  done;  though
some credit must be allowed for the fact
that we have hecome move fanmiiliar with the
operation and characteristics of the set.

As shown Ny the diagram, a standard
hoolk-up was used, with an extra choke eoil

I. in the positive lead, and an extra t-mf.
condenser C. However, it was found to
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Lion, nminrk down its known wave exactly
opposile the figure on vonr chart which cor-
vesponds to the dial setting.  If the station
is one which is not known to have a shorl-
wave transinitter, then it is o sate bet that
you have heard a harnonie.  Look up the
authorized wavelength of the station, and
divide it by the number which will bring
the result neavest to the wavelength 1o which
the coil shonld be tuned.  IFor instance, if
the coil is rated by the mannfacturer as
covering from 30 to 55 weters, and yvonr
condenser selting is low, von are reasmably
snre that the wavelengthinust be somewhere
hetween 30 and 40 meters. It the station
heard is working on a fundamental ol 2719
meters (1,080 kiloceveles), von will see that
dividing this by nine gives 3051 meters
(9,720 Kiloeyeles) and this is the wavelenglh
of the ninth harvmenie, which you are pre-
surnably hearing,  (7The odd harmonies ave
wsnally of wmneh greater strenyll then the
even lhermonies—pEditor.)

Mark the wavelength found—30.54—on the
proper sheel opposite the condenser  dial
reading. Tt is necessary to carry the wave-
length ont to two places; for a tenth of a
meter covers considerable room on a short-
wave dial.

Suppose we go up slightly on the dial, and
find a harmonie of a broadeast station whiech
is known to be working on 2157 meters
(1390 kel), Since the seventh harmonic of
this station is 30.81 meters (9,730 ke) we
set down this figure opposite the seeorl
dial reading. In this manner we progress
untily, so tar as we are able, we have cali-

By L. H. HOUCK

work as well with the condenser bank left
at 14 mf, but divided between the ehokes,
with at least 8 mf. across the output.  Va-
riable resistors (Clarostats) were placed in
series with all the leads except “B—2" Will
these set as near zero as possible, a good
short-wave station was tuned in (we nsed
KDKA, as we are loealed on the Pacific
coast) and, when it was at abont normal
volume, the resistors were  all adjnsted,
withont veferenec 1o voltage readings, for
the ¢ffeet on the signal guality and strength,
It was found that feor each resistor there
is a certain setting which gives remarkable
results. A surprise awaits those who cavry
the experiment to this point hefore taking
voltage readings, as these will not he any-
where near what von expect.

When onee adjusted, the settings should
be intoueched until it is necessary to change
a tube, when the plate voltage of that tube
must he regulated.  ‘T'he use of the two
resistors shown in the “B4-43" lead is de-
sirable to permit vegulation on the detector
and the screen-grid voltages separately.

1AL READINGS Coin Na 2

4 >/'/
26

24

2z

e
30 31 St 35 34 33 e 37 38 33 40 4 41 47 49 43 a8 a2 45 4v 30 ||
METERS

Fig. 1
The snotes of the log sheet opposite, transferred
to a calibration chart for the coil.

hrated the dial from top to hottom on our
chart (see Fig. 1); and so with each of the
other ceils until we are able 1o deterimine
where any given wave way be Inned-in on
our reeciver: then we are enabled to scarch
for stations right where they may  be
expeeted.

Tuning Problems
QOur task is not ended, however, even when
we have rhe receiver well calibrated.  We
must eonsider the greal sharpness of tuning
on short waves; compare it with the broad-
cast hand. In the United States and Canada,
exactly 96 broadeast channels are in use—

(Continved vn page 659)
“B” Unit

In working up to the point of adding the
third choke, it was found that a pair of
matched eoils, one on the negative and one
on the positive side of the civeuit, gave
deeided huni. This could not be alteved by
changing the values and connections of the
condensers; if the operation was apparently
smooth and quiet, it invariably developed a
heavy  background noise in repeneration.
With the eircuit shown, operation is as guiet
as with batteries, with an exirvemely low
noise level when the regeneration control is
turned up lo the oscillating point.  Several
stations whieh had never been heard on
battery operation were hronght in with the
aid of this supply unit.

While the idea of adjustable plate voltage
is not new, it is sometimes necessary to re-
sort to all the tricks in the bag in connec-
tion with short-wave reception.  Also, while
our modern tubes are not supposed to be
eritical as to plate voltage, if used at their
vated capaeity, they will operate more effi-
ciently with adjustable voltages from 100
tnelers down to 20,

My, Flouck adds an crtra £

section alcad of a stand

ard B wait, and finds it

very satfisfactory fo oper-

ale a short-wawve receiver,

“tn adjustable ioltuge di-

wider is wecessary for best
results.

0
x9.
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Corresponhdence From Short-Wave Fans

W hat Our Readers Arve Hearing and Doing

SHORT-WAVE STATIONS
Editor, Rap10-CrarT:

An Italian siation, heard several times lately, has
given its call as 3RO; it is the new 12-kw. station
built for Radio Roma (Rome, ltalyv) at Cecchignola.
Testing waves are 25.4 and 80 meters. It is sup-
posed to he on after 10:30 a.m.

VIZME verifies teception of GRNX opn  15.53
meters. These are experimental broadeasts.

I have heard so many strange Spaniards that I
have just given up. I hear from the Short-Wave
Club members in the West Indies that there are
stations at Medilum. Colombia; Barranqguilla (two)
Colombia; Las Vegas, Dominica; somewhere in
Veneznela; Manizales (two) Colombia; Santiago,
Chile; Santiago. Cuba; Havana (two) Cuba; San
Jose, Costa Rica; and CM6X] at Tuinucu. The last
is anthentic, as Mr. Jones, the owner, is a member
of the Club. (I have just received a new member
from Germany and another froin Kingston, Jamaica.
Both mention Raplo-Crart.)

There is not, and never was a short-wave station
at Johannesburg, South Africa. The station officials
claim this was started by some fan's picking up a
harmoni¢, and failing to recognize what he had.

A station on about 31.48 meters (WGY's wave)
has Leen heard lhere many times near 5 pm. EST.
This seems to ¢heck up with the Eiffel Tower.

ArTuvr J. Gregw,
Box 713, Klandxke, Ohio.

(Mr. Green. who is, perhaps, the most successiul
short-wave broadcast listener in the United States,
has written for this issue of Kap10-Crarr the first
of a series of articles on practical short-wave broad-
cast reception; which will be useful to the heginner
and, possibly, even more to the experienced listeners,
in getting the most out of their equipment. Other
listeners sending in station reports include Fmil
ITusemann, No. Ilazleton. Pa.; George C. Starry,
Bhrooklyn, N. Y.; Rov E. Goad, Filbert, \V, Va.;
Page Taylor, Detroit, Mich.: and Ldwin -\ferbach,
Quakertown, I'a.—Fditor.)

PARLEZ-VOUS FRANCAIS?
Editor, Rap1o-Crarr:

1 have read your magazine since it first came
out, and think it onc of the finest on the market.
I am experimenting with a three-tube regenerative
receiver, and have heard about thirty stations, not
including cede. One of these sounded like a for-
eigner, but did not speak a word of English from
the time we tuned him in until he signed off.
Like Mr. Starry, I think it is proveking to listen
to a station aml not hear him announce.

I wish to commend Mr. Green's short-wave bul-
letin for the short-wave listener; it is one_of the
best.

Is it possible to hook up an A.C. screen-grid
tube. with D.C. on the filament, as a radio-fre-
quency amplifier on short waves?

E. W. Repmar,
400 Last Lafayette tve.,
Baitimore, Maryland.

(An A.C. screen-grid tube may be hooked un
with D.C. on the filament; in fact, this is standard
practice with antomehile radio receivers, which
are operated from an automaticalty-charged hattery.
However. the inter-element capacity of the 24 is
higher than that of the ‘22: the merit of the
former. on short waves. is that it may he operatel
from a power trausformer. Tor battery use, the
'22 seems preferable.

AMr. Redman’s objection to exclusive foreign-
language anuonncements will he heard sympa-
thetically by many listeners. However. it must he
remembered that English-speaking people are, after
all, in a minority in the world covered hy short
waves; aud every statiom may be expected to use
its own langnage on wnast occasions. At the time
we read this letter. there lay hefore us the French
radio paper I Antenne with an editorial, * English
Spoken,” expressing the opinion that announcing
in English is heing overdone and that the French
language. hecause it is ‘‘the most wonderfully pre-
¢cise, logical and harmonious in the world.” should
be used for international hroadeasting. as for in-
ternational conferences. TDmportant European sia-

tions give programs in several languages, usually
including English. French, German and Spanish
as the principal international launguages; and the
first three. as well as Esperanto, are used in the
Orient.—Editor.)

SHORT WAVES IN KANSAS
Editor, Rapio-CrarT:

Mr. Raymond McComb wondérs if the central
part of our state is oo far away from Furope for
short-wave work., 1 can assure lim that it is
not, for 1 enjoy G55\ on the loud speaker; I get
it easily any time. Some of the Hollanders have
also been brought in, though I have not as yet
received their verifications. The U. S, has heen
raked from corner to corner with my neéw receiver
(about the fifteenth I have built) and very shortly
| am going to drop evervthing else and see just
what this little set will do in a 24-hour test. I
shall be very glad te communicate with Mr. Me-
Comb, or anyone elsc interested in short-wave work.

1. 8. MoFFETT,
Bor 104, Coywiile, Kausas.

———

I have never scen a report on short-wave re.
ception in this section. 1 receive the U. S, and
Canada in fine shape on detector and one audio;
T think it would be possible to get foreigners with
a larger receiver, Schenectady comes in  excep-
tionally well with very little swinging. good volume
and excellent tone, Perhaps the best feature is
the uegligible amount of static helow 40 meters.
I will he glad to enter into correspondence with
short.wave experimenters to exchange ideas, and
help if need be.

Lester I7, Wixg,
Argonia, Kansas.

I have repeatedly heard G3SW, VR2ME. G5GW,
GBS and a few other European and Australian
phone stations. [ have heen in the amatenr game
for several vears. and these were picked up while
1 was working with other stations. I use a two-
step Schuell receiver that T luilt two years ago;
and 1 have vet to be shown a screen-grid set that
works Dletter,

H. A. Muier, WOCDP,
Cuwker City, Kansas.

DIRECT AERIAL COUPLING
Editor, Ramo-Crarr:

After adding another stage of audio to the “Craft-
Rox" (October Ranio-Crart) and putting a variable
resistor across the nrst \.IF. sccondary, I am get-
ting good results ou foreign stations. I find that re-
sults are much improved without the aerial coupling
condenser: just bringing the lead-in to the "22 tuhe
cap. I have been listening to VK2ME and other
foreign stations.

Nick Gavg,
21-36 42ud St.. Astoria, N. Y.
(The purpose of the aerial condenser is to bring
the constants of the antenna to the hest valwe under
varving cenditions. If the aerial is exactly the
right length and capacity without it, so much the
hetter: Imit without this adjustment, it will usually
cause “‘dead spots” on the tuning dials.—Editor.)

SCREEN.GRID DETECTION
Fditor, Ranio-CraFT:

Where are all the short-wave fans? From thou-
sands of them. only a few letters come in. Their
contributions would not only pep up the magazine,
but they would Le most interesting to all readers.

I use a completely-shielded screen-grid set with
a tuned R.I°. stage and a screen-grid detector of the
space-charge antedyne type. with Imt one stage of
resistance-coupled audio. Results have been most
gratifying: in two weeks' time I have had 33
stations below 60 meters, including VR2MIL 1
heard the Byrd program relwoadcast irom KNew
Zealand. The regeneration control on this set can-
not lic beaten; it performs well. ton. on the hroad-
cast hand. I would like to hear from anyoue else
who is using a scrcen-grid short-wave dctector.

Ciiakrrs 7ELAITES,
Lineotn. New THampshire.

(It is the endeavor of this department to carry
as many letters from short-wave fans as our space
will permit; it is necessary to select thesc which
carrv most practical information as to foreign sta-
tion schedules, or constructional details, rather than
the majority which merely tell about hearing well-
known stations. The more letters we receive, the
wider will he the range of imterest from which to
select.—ULditor.)

BT S P | -l -

IN DEFENSE OF SKIP-DISTANCIE
Lditor, Rap1o-CraFT:

[ think Mr. Green is very much mistaken wlen
he says ‘‘therc is no such thing as skip-distance.
except for the first few miles.” That being the
case, I would ask him how long he has been on the
short waves? Let him try the 20-meter band any
morning and see if there is ne skip-distance. lor
the past twelve vears I have been an amateur, and
for the past three I have been working on 20 meters
consistently; so I have had a chance to study the
vagaries of these waves, The only time anything
inside of 1,000 miles is heard is in the afterncon.
This has proved to be the case wherever 1 have
been. all over Canada from Winnipeg to New-
foundland.

While there is a lot in Leing able to operate vour
receiver, no amount of knowledge can bring in a
station where skip-distance is effective. 1 would
like to have Mr. Green drop in anytime he is np
this way, and I'll show him some real skip-distance.

VALENTINE Suare, VE3IVS,
336 Sydcuham St., Kingston, Out.

HOLLAND TO NEBRASKA

I do not think Kansas is too far from Europe for
short-wave work; as I have reccived PLLE, Dan-
doeng, VRK2ME, Sydney, KIO, Kahuhn, lawaii,
DIV, Nanen, several of the Dutch stations, G5S\W,
several phone stations in England, France anid
Argentine, and XD\, Mexico City. T nse a Pilet
“Super-\Wasp” with a special axlio amplifier, which
I wired myself, using a '50 power tube. Latteries
are usel on the "22 and detector, and a S-M
“1livolt” unit for the aundio end. I have a Utah
“Stadium”™ dynamic speaker, mounted outside my
radio service shop; and I have put PHI and
G538\ on this speaker so that they could be heard
for two Dblocks (these were their own transmis-
sions, and not relays). 1 would also like to know
if the other short-wave fans miss Amos 'n Andy
since KDKA stopped putting them on the short
waves: we do out here, lecause we could get them
carly in the evening only in this way,

Liover W. KINSEY,
Humboldt, Nebruasla.

CORRESPONDENTS WANTED

I am making a collection of photographs of ama:
teur’s short-wave receivers and transmitters, and
would like to have all amateurs send in theirs. Any
pictures, station, set, ov its interior will be ap-
preciated.

Joserir DLRIGHT,
826 Last 221 Street,
New York, N. V.
(Or, what have you?—Editor.)

Why not give the power of the short-wave sta-
tions, as the radio logs on long-wave stations do?
(It kecps us busy, at present, trying to get the
right letters and wavelengths.—Lditor.) 1 wonld
like to correspond with anvone, and will answer
any letter.

W. C. Goseu,
296 Peck Srreet,
New Haven, Coni.

—I will Le glad to help any readers of Ravio-CrarT.
Ben F. Loc¢ker,
Borx 117, Ronrte 2, Seneca, Mo,

I have been working with radio for five years.
and would like to correspondd with any fans of my
age (15) or over.

Arxorn Simwoxs.
2921 Burrell Place, Detroit, Mich.

{We arc waiting for someone under 60 to request

correspondence from yonnger fans.—Editor.)

T wonld fke to communicate with some “ham’
who has the plans for a cheap, efficient €. W,
rransmitter working on '01As, '12s, or '71s: anil
from someotie wha has built a  “Super-Wasp™
adapter to work with an A.C. broadcast set.

Dic. Frixcem,
800 Forest Hill Boulevard,
It'est Palm Beach, Florida.

— b e i i i i el
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Modern Sound Projection )
A Few Notes on Practical Maintenance Work

Some advice to the junior projectionist on the practical problems
of keeping disc or filin equipment in efficient condition

By LAWRENCE F. HEAPHY, JR.

NI of the most unpleasant things

that ean happen in dis¢ reprodne-

tion, and one that happens all too

trequently, is the sound going oat
of syvnchronisin with the pieture.  An alert
projectionist, however, may do muceh to cor-
rect this fault, or at least help it it he is
willing to spend his time outside of show
time to gain the necessary skill and ex-
perience.  Perhaps the first thing to look
at is the turntable and reproducer.

Start vour motor and bring it up to
normal speed, and rest your hand at some
convenient place on the tnrntable base in
order to determine the amount of vibra-
tion present, then take the pick-up in yonr
hand and note the vibration there, Of
course, vou will readily realize that vibra-
tion in either the turntable or pickup is far
from being desirable. It voun feel that these
parts are nndergoing undue vibration, try
to determine the sonrvee of this vibration;
which may be in the couplings, wniversal
Joints, worn geurs, improper alignment be-
tween projector and turntable, ecte.  De-
termine the cause of any vibration and, if
pussible, remedy it.  1f yon are getting oc-
casional vibration from exiraneons sources
(such as walking in the booth, slammning
doors, street cars passine, irucks, ete) it
might help to inserl o picee of block cork
or heavy tough rubber under the legs of the
turntable as well as the projector.  Be
careful net to use too much, and to see that
it is placed so that the legs will not “ereep.”

Now determine that the tnrntnble is abso-
lutely level, by placing a spirit level on it
in all directions, It the table slants in any
diveetion level it by means of the scerews,
clamps, or whalever adjustment yonr par-
ticnlar equipment embodies. When  vour
turntable is thus aligned, see that the re-
producer or pickup is in line; that is to
say. when the needle is placed in the needle
reeeptacle all the way, ne part of the record
can passibly come in contact with any part
of the pick-up.

Sec that the pick-up arm “rides” cor-
reetly.  To asecertain this. take o record
which is smooth on one side and place it on
the turntable, smooth side up; put a4 new
needle in the pick-np and start vonr turn-
table, bringing it up te normal running
speed. Place the needle al the point near-
est to the center uf the reecord. 1t should
ride naturally to a position. about two-thirds
of the way lo lhe outside of the record,
where it shonld remain, no matter how long
you let it run. Now place the needle (with
the torntable still rinning)  as near the
onterinost part of the record as possible:
and it should naturally ride to the sane
position as hefore, two-thirds of the way
across to the antside.

FiLM
{GUIDE

SOUND
/APERTURE

Fig. 1
The entive quality of reproduction from film
depends upon the exact alignment of the sound
aperture over the sound track on the fibm,

If the pick-up ddoes not pertorm in this
manner, either the bearing on the pick-up
armi does not permit free motion, the pick-
up arnr is not weighted or eounterweighted
properly, or the arm support is not level.
You may easily determine this by experi-
menting until yon get the desired resull of
the piek-up riding to the position approxi-

mately  two-thivds of the way across the
sinooth surface of the record to the ontside.

With vour turntables and pick-ups thus
in alignient and free from vibration you
have eliminated a great deal of the source
of tronble experienced with “going ont of
syne,” so far as yvou and your machines are
concerned. A careful check at regular in-
tervals, to see that vour machines stay this
way, is also a wise plan to adopt.

Problems of the Needle
You will find that a record will some-
times “single-track”™ or jump a groove, in
spite of all vour eflorts to prevent it. It
is, of course, presunted that you always
check the needle yvou are inserting, to see
that it is absolntely perfect: also that you
replace the needle after each and every
record.  ‘Fuo muceh stress cannot be laid on
this point; for the would-be *“economy” of
repeating on needles wili show up =t the
box office with loss of business due to the
sacritice in quality, not to mention the dam-
age done to the records hy this practice,
You will find when + record jumps with a
full-tone needle, that if, the next thue and
thereatter, you use a half-tone or a low-

(Continved on page GG1)
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Fig. A
The sound-on-film Pkead, with the cxciter lamp opposite the lens assembly leading to the cell

ndowe.” It is adjusted by the kuurled wheel,

to replace the other instantd

- needed.

Note tiic spare lamp at the extreme vight, ready
(Coyr!es_v De Forest Phonofilm.)
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The Cooperative Radio Laboratory

Some reminiscences of old-time radio experimenting, and a dis-
cussion of the eflects of varying types of detection on the Loftin-
White direct-coupled audio amplifier

I'TER writing this Couperative Labo-
ratory department for a slrenuous
period of several months, we have
been  considerably  eneouraged by

the reecipt of many letters offering really
construetive sugpestions. 1o some of vou,
it undonbtedly looked like n one-sided af-
fair, as the continued suggestions wnonth
after month have always been made by us.
But it requires a long time for things to
take hold, even in Radioland. President
Eliot of Harvard used to say that “the first
hundred years are the lurdest” when in
stituting a new procedure,

Hoenorable nention for the best experi
mental suggestion veecived this month goes
to R. I°. Lowther, of 162nd 81, New York
City, who says, in part: “As a constant
reader of your wagazine and a tollower of
the Co-Op. Labh, T want to tell vou a word
about miy experiments with the Hyhrid
Crystal set. [ built one that is satistactory
in every way, and have no trouble with the
sensitive end of the ervstal, beeanse |
grounded it with a 002-t, condenser. The
reason for this is simple—not all the R.F.
wave is rectified, and what is not rectified
is by-passed.  No shielding vequired.”

My, Lowther then goes on to wention the
use of a high-amplification A.C. tube in
place of the standard low-*nm™ '27 tvpe
which was shown in the original circuit
(page 261, December Ramo-Cuam).  lle
is using such a tube as the hyiwid and re-
ports a considerable improvement; for your
edification, we hercwith present a drawing
whieh he furnished to illustrate his point
(Fig. 1). We cannot praise this stunt too
highly, as it shows definite, original thinking.
It is such development as this that the
Co-Op. Fab. is endeavoring to enconrage.
Mr. Lowther modestly savs that it is sim-
ple, but we say it required head work, The
performance of his addition is net so ob-
vious on the surfaece: in fact, a little ex-
planation is quite in order.

The rvegular Crystal-TIvbrid civenit did
not incorporale the grid-grounding conden-
ser € which we have shown in dotted lines.
The crystal is extremely sensitive to stray

CRYSTAL-_ HIGH- MU. I
[Ty v2
L ] l\*
00CI3ME | L 2 .O1"MF.
- 1 >
.Jr - w €N,
€55 € ¢ G L5 MEG-
s OHMS
7 -zgmo
1MF. - OKMS
== o 80 VOLTS
Fig. 1
A swgoested  improvement wpon  the Crystal

Hybrid civenit is the introduction of the R.F.
by-pass condenser “C” between the crystal and
the liybrid.

By DAVID GRIMES

d;

R. GRIMES has for many vears

been well known not only to the
engineering profession, but also to con-
structors and experimenters. In these
pages, each month, he describes the
latest circuit developments in sumple
language.

currents, and lends to oscillate and hinn
unless  unusual  shielding  precautions ave
taken.  Furthermore, rvadio-fregqueney  cur-

rents passed right on throngh the detector,
and helped to overload the first andio tube
which is coupled to the detector by o re-
sislor.  Resistinee coupling, as vom know,
passes radio-frequeney as well as andio cur-
rents, and the R.F. energv is no longer use-
ful after the deteetor.  'The presence of
Mr. Lowther’s grid eondenser alleviales all
this, with little or no detrimental cflect.
You sce, there is no exense tor placing any-
thing but andio frequeney on the grid of
the Hybrid tube; beeanse the erystal has
been inserted to rectify the RF. enerpy.
And the grounding condenser is, practically,
an open civenit for lhese awdio enrrents,
while at the siine time it practically grounds
the high end of the crystal for RUF. cur-
rents. The extremely high resistance of the
erystal prevents this condenser from short-
circuiting the tuning cirenit whieh it would,
otherwise, divectly shunt. Good worl and
more power to you!

Some Old-Timers

Speaking ot the time it takes to start
things, we have a letter that has just come
to hand from D. E. Lawson of Wister St.,
Philadelphia, who presents an interesting
question on  shickling the ervstal hybrid
tube.  (He refers to us as *Reflex Grimes.”
therehy Iabeling himselt as one of the loval,
old-time radio experimenters. The dayvs of
our Enverse-NDuplex circuits date back, prob-
ably, before many of vou heeame interested
in radio work.,  These eirenits  dragged
along several vears and vet, judging from
the correspondence, there is only now an

awakening interest in Iingland in the In.
verse Duplex.  Incidentally more letters on
reflex cireuits have been received from ex-
perimenters in the United States in the past
four months than were received for the past
four years. I begins to look as if we wounld
have to devote soue Co-Op Lab space to
its most recent possibilities. 1t anay take
a Inmdred yvears more to put over the In-
verse Duplex. Who knows?)

Credit goes to Michael Santommaso of Main
St., Charlestown, Massachusetts, who is ex-
perimenting with the tandem tuner, work-
ing ont sharper tuning cirenits for ervstal
operation. T, H. Wyatt of Coconut Grove,
Florida, is ecarryving on experiments with the
Crystul-Hybrid  and  the TUN-210  tube;
here's wishing vou luek, since receiving con-
ditions in Florida denand a good cirenit,

And say! Llust listen to this one which
just came in from V. H Herndon who runs
the Herndon Radio Shop of Odon, Indiana:
“Well, here T come all Grimesed up again
Jjust like I used to when we first et over
AN (an early Inverse Duplex Set), and
becane  deep,  dyed-in-the-wool  Inverse
Fans! Dyced so deep T douht it it will ever
be erased. How the nmne has heen blessed,
cussed  and  danmed—thrown and  kicked.
No one Imt one of the early experimental
pang will know; and then follow it through
to perfection in the . G. 8. Receiver, Just
to show that an Inverse fan is never down,
I decided to build the R. G. 8. set and,
hoy, how that set stepped ont—and is stil]
doing it!”

Direct-Coupled Audio

Se much for that.  And now for a con=-
tinnation of onr development work on the
direcl-coupled  amplifier.  You will reeall
from our last article that we were about to
disenss the application of this new ampli-
fication systen to standard radie reccivers.
Certain points were bronght out as a can-
tion against placing the direct-coupled an-
plificr immediately after the radio-frequency
cireuit of the set.  Seme dingrams, which
show the replacement of the standard de-
tector tube by the first tube of the direet-
conpled aplifier, have been released. While
this will work, as adinivably explained by
Commander 1. H. Loftin and Mr. S0 Y.
White—the two eminent pioncers in this line
of experimentation—it is necessary that yvou
know of certain limitations in advance, or
vou are liahle to encounter difliculties,

In the first plaee, vour present radio re-
ceiver has been adjusted o operate on a
definite type of detector, and the radio-
frequeney input lo this detector is diferent
with every type of deteetor tube. Figs. 2
and 3 have been included herewith to illus-
trate this point.  Fig 2 ghows the conven-
tional grid leak detector which functions
best with a slight positive potential on the
grid, indieated by a “C” battery. Such a
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Fig. 2 Fig. 3
IVith a positive voltage on the grid. a tibe acls
as a high resistor; with o wnegative bias, ils
tuter-clement  capacity  makes it @ small
condenser.

positive voltage on the grid makes this
cireuit present a resistance between the
grid and filanient, as indicated at *R.” With
“C”-bias operation, as presented in Fig, 3,
the grid-filament cireuit offers a pure ca-
pacity, illustrated by “C” within the tube.
You sce, the grid draws no current in the
negative-*C”-bias systern, and the tuhe re-
mains a true condenser; but in the grid-
leak type, the grid beeomes a small plate
and draws current, thus ereating conductiv-
itv across the tuning cireuit whieh works
into the detector,

Now, most radio-frequency cirenits which
were designed to work inte the grid leak
detector have been so arranged as to rely
ou this grid-filament resistanee as an oscil-
lation dampener.  Such radio cireuits will
oscillate hopelessly if the grid-leak detector
is replaced by a “C"-hias detector, which
offers no loss in the tuning stage of the de-
tector input.  Henee, if your present set
incorporates a grid-leak detector, it is un-
wise to switeh this detector precipitately for
the first tube in the Loftin-White svstem,
nnless vou are prepared to experience some
oscillation troubles. 'The first tube in the
direct-coupled amplifier really acts as the
“C"-bias detector when the amplifier is con-
neeted directly to the radio-frequency sys-
fem.

Fig. 4 should bhe studied in connection
with the employment of the direct-eoupled
Loftin-White svstem as the detector-audio
circuit of vour set. Here the scereen-grid
tube hias heen emploved as the detector-first
audio eombination, working directly into
the single *45 tvpe power tube; and this
fact brings up another precantion which
should he taken. Ixtensive tests have al-
ready convineed most of the experimenters
that the 24 tube is better, in the Loftin-
White first stage, than the lower-gain tubes
such as the '27. Now, this 24 fube has a
different input grid-filunent capacity from
that of the "27; the same observation applies
to the battery tvpes. in comparing the 22
with the *01-A.  (This input grid eapacity

‘24 45 POWER
TL;BE

DETECTOR

Fig. 4
A screen-qrid tube may be used as a powcer de-
tector, direct-coupied 1o a power tube. In fact,
here is a complete receiver.
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has already been indicated, at “C” in the
tube in Fig. 3.) Tt is necessary to remem-
ber that this tube capacity is directly across
the tuned cirenit and thus acts as a small
additional condenser supplementing the tun-
ing condenser, ‘Thus, the actual setting of
the tuning condenser will depend on the mag-
nitude of the tube capacity across the tun-
ing circuit,

This point is very important in a radio
receiver which employs a gang condenser for
tuning.  The gang with the small rmidget
condensers has heen properly adjusted for
these tube capacities.  Now we suddenly
shift to a deteetor tube with an internal
capacity quite different from that of the
standard tube. What is the inevitable re-
sult?  The last condenser in the gang is no
longer properly set to run in synchronism
with the rest of the units. Of ecourse, it
may be readjusted; but yvou wmust realize
that such a difficulty will he eneountered,
or it will not be corrected and yon will
wonder what vour dificulty is. If separate

PLATE CURRENT

3 i
I T—wmmnus "9 PLUS
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Fig. 5

The characteristic cnrve of a "24-type screcn-

grid tube, acting as a detector. An in¢rcased

signal tends to decrease the ovtput of a direct-
coxfpled power tube,

trming condensers arve utilized, or if only
one tuned circuit is connected direetly to an
antenna, none of the above troubles will be
experienced. Tt Qs really quite sorprising
to note the satistactory reeeption possible
with just one tuned stage. ‘The results
will he confined to local stations: Tmt the
seleetivity is pretty  fair, and the volume
and quality is excellent.  ‘T'his much is to
be said in favor of the direet-coupled system.

What is “Drift?”

Still  difficulties loom up in the back-
ground.  You may think that we are trying
to discourage vou in vour efforts to try
out the direel amplifier. but we are merely
trving to start vou off so that you can
avoid the pitfalls. One of the important
peculiavilies of the Loftin-White amplifier,
when the first fube is used as the detector
as well as the furst audio stage, is the
tendeney for the various grid and plate
voltages Lo depart from the established val-
nes whenever the radio reeciver is tuned
in on a strong stalion. This is commonly
referred to as “drift” It is not important
unless two or more good stages of R.F.
anplifieation are emploved and Lhe station
is of some strength. Many of the experi-
menters have not noliced it at all; while
others have oblained inferior vesults on
their favorite programs, and have prema-
turely lamed the svsten.

The problem of drift requires a study of
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Fig. 5. Here is shown the plate-current
characteristic of the "2+ operating as the
detector,  The grid input voltages are ap-
plied at the lower knee of the curve, in or-
der to emphasize the detecting function;
but it must be kept in mind that the curve
is bent all the way up, and that detection
takes place even further up the slope where
the tube is normally operated as an audio
anmplifier,  The incoming signal is indicated
at A’ The normal plate curvent (hefore
the station is tuned-in) in the "2t is repre-
sented by the line 1-6. This plate current,
flowing through the plate-conpling resistor,
supplies the grid bias for the power tube,
as discussed in last month’s article.  The
grid bias on the power tube controls the
amount of plate current in the power plate
virenit.  Now, it should be obvious that
the incoming signal, upon being reetified
in the plate eirenit, will increase the average
plate eurrent to the line shown at I1-8
This change in the average plate enrrent in
the detector has long heen known. In a
grid-leak system, the plate current decreases
upon tuning into a strong signal; while the
reverse takes place with the “C”-hiss de-
tector. When this plate current in the 24
tube increases, the eurvent drop in the plate
coupling resistor and, consequently, the nega-
tive hias on the grid of the power tube both
increase.  In turn, this increased hias de-
creases the plate current in the power tube
and, if the bias is carried far enough by a
large signal, the plate current may he re-
dueed to a verv small amount. The ecfti-
ciency of the output tube wunder these con-
ditions would be very much ecompromised.

An Easy Remedy

Mr. White has devised some very ingeni-
ous circuits for minimizing this effect, but
our advice is to stick to a simpler pro-
cedure.  All of the above troubles can be
avoided if the direct-coupled anplifier is
inserted after vour present detector cirenit.
Tig. 6 shows a possibility in this connection;
here the deteetor works out into a standard
resistance-coupled stage.  If vou are at
present using a grid-leak deteetor, the value
of the plate resistor will he in the neigh-
horhood of 100,000 ohms. A “C"-bias de-
teetor, on the other hand, will veguire a
somewhat higher value—around one-half
megohim—to give good audio guality.  The
24 high-gain tube has been repliced by the
27: for the detector affords some amplili-
ation, and the full amonnt would be un-
necessary if the 24 were retained.  ('The
exact resistance values have not been placed
on lhe drawing: becanse this might lead

(Continued on page GG1)
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Fig. 6
With a detector of ordivary type. and da first
andio stage of ordinary amplification, many of
the undesired reactions possible in a direct-
coupled system are avoided.
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper.

List each question.

NFORMATION

e

Ask as many questions as you like, but

please observe these rules:
Furnish sufficicnt information, and drawe a carveful diagram when needed, to explain your meaniug; use

Those questions swhich are found to represent the greutest general fnterest will be published here, to Hie
It lvast five wecks must elapse betwocen the receipt of a guestion and the
appearance of its ansiwer here.

Inguiries can be answered by mail only when accompanicd by 23 cents (stamps) for each separate question.

extent that space permils.

Other tnquirics should be marked *For Publication,

Replies, magacincs, ete., caunot be sent C. 0. D.

“AMBASSADOR FOUR”

(63) Mr. A, G Smith. Daly City. Cal.

(1) If it is possible. | would like a eircuit
diagram of the "Ambassador IFour™ receiver altered
to use a screen-grid tube in the position of the first
stage of R.I%. | have assembled about eleven of these
sets and cvery one of them is working very well:
aml. with a sereen-grid tube properly incorporated in
the circuit, the results should he even better.

() “Before” and “after” diagrams of the
“Amhassador Four” showing the manner of con-
necting into ecircuit a screen-grid tube, are shown
i this department.  (I'ig. 063.)

The clectrical values of the parts used in this set
are as follows: Cl, C2, .0005-mf.: C3, .001-mf.:
C4. .00025-mf.; C5. 2 mf.: C6. .0l-mi.: C7. 0.25-
mi : C8. 0.25-mf.; R1. 30 ohms: R2. R3. k4. fila
ment hallasts of the “one-tube™ type: RS, 2 megs.;
R6, 15 ohms tapped at 10 ohms. T1. T2, the A.F.
choke, and C5 are the usnal andie componeuts.

The constants for 1.1 and 1.2 are as follows: L1,
6 turns of No. 26 D.S.C. wire on a tulbe 234 in. in
diameter, for the primary. and 26 tnrns of the same
size wire for the secondary. L2 has a &-turn
primary, center-tapped, wound on a 23§ in. form:
a 26aurn secondary; and a l4-turn tickler, the
latter wonnd on a rotor 1% in. in diameter. The
distance between primary and secondary should he
about 5/16 in. It is recommended that, if conven
ient. the primary of L2, when used with a screen-
grid tube. be increased to 10 or 15 turns; the Lest
value depending upon the selectivity required by
local reception conditions.

The only changes required in the circuit cen-
nections of the old receiver are indicated at the
left of the larger schematic; the part of 1he latter
to which the smaller diagram relates is set off by
a dotted outline.

Comparing notes, it will he seen that the center
tap on the primary of 1.2 1s not nsed and C6 is no
longer required. An added 1} tap is shown, sup-
plying the screen-grid with its required potential of
about 45 volts (of course, if the detector works well
with the plate held at the same potential, only one
“BY orap is required). The hv-pass condensers C7
and C8 are alsolute requirements; the low-voltage
filament requirements of V1 are met by adding Ré
to the circuit which provides alse a small “C" bLias

Y "B ELIMINATOR
B ELIMINATOR B
L @ e SIGNAL
S1GNAL QuUTPuT
INPU"/_ = = E

TUNED
,Cmcun'

FUNTUNED RF  FTUN
AMPLIFIER CipcuIT

INTERMEDIATE
(uugrnzoumc [ FuTeR
AMPLIFIER

SIGNAL OUTRUT 70/
2ND- DETECTOR

FREQUENC
CHANGER

15T DET.

25 -1

Fia. Q64. . Above. how te councet wuits

in cerics like batteries; corc must be taken that

the waits Jlave not u common ground. RBelow

the pre-selector and  superheterodyne  systems,
campared.

for the control grid throngh the voliage drop across
it

Whether shielding is required for the circuits of
Vi mnst be determined by experiment. liecause of
the rather large dimensions of the Ambassador coils.
really good shields must of such large nroportions
that they are inconvenient to install in most sets:
but a compromise, in size, may he secured by care-
ful attention to the fundamentals of shielding. It
is possible that the limited degree of shielding
atforded Ly a vertical aluminum or copper plate,
between 1the components of the first and second
stages would be sufficient to prevent circnit oscilla-
tion due to over-all feed-hack.

It should lLe noted that certain '.\mbassador’
AF. transformers are wound with resistance wire:
as a result. the “B' supply necessary to ebtain
approximately the voltages indicated in the diagram
at the plates of the A.. or detector tubes, must
have, at the taps, voltages greater than those shown
in the diagram. Of conrse, a check of the plate po-

’

to atvoid misundersianding.

o~

tentials with a high-resistance volimeter will im-
mediately indicate the voltages actually present at
the plates of these tubes. The grid veltages do net
require to he other than as specitied, uuless the
tubes have characteristics that are a hit erratic: a
milliammeter in the plate circuits will check this
possibility.

ADDING ELIMINATORS — SHORT-
WAVE PHONE—UNTUNED
AMPLIFICATION

(64) Mr. William Uell, Winher, ’a.

(0.) Can two D7 eliminators. each delivering
180 volts, he hooked up to deliver 360 volts?

(A.) The manner of connecting two alternating-
current umts to obtain the total ontpnt is
shown in Fig. Q64. The high-voltage lead to the
set is hroken at X and the second 137" supply con-
nected into circuit; the highest positive lead of the
first unit is joined to the negative lead of the second.

I'efore connecting the increased ontpmt to a re-
ceiver. the latter should he examinal to determine
whether the by-pass condensers within the set, from
“I'4 Max™ to “lI—"" are capable of operating at
the increased potential,

() Why is it not possible to receive distam
programs at night on five meters?

(A.) Wavelengths in this region have not lLeen
assigned to bLroadcast service, am! tlere are na
programs. Experimental work is heing carried on
at wavelengths of five meters and less. hoth by code
and hy phone; however. at such high frequencies.
absorption of the wave is very rapid, and satis-
factory transmission is possible only when the radia-
tions are focnsed like the rays of a searchlight, As
most of the signals are thus concentrated into the
form of a “beam.’”” it is difficult to receive except
in this one direction, and within a comparatively
short distance of the transmitter. The paths followed
by these extremely short waves are not vet thor.
oughly understood: and special receivers are neces-
sary for their reception,

() After reading the deseription of the 1930
Electric” recciver in your November issue, the
question arose in my mind, whether the idea of un-
tuned stages conld he applied to other reeeivers.
Please answer iwhether a superheterodyne, for ex-

(Continued on page 668)
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Fig, Q63. At the right, the “Ambassador Four” receiver as originally designed.
the screen-grid stage shown In the dotted pancl at the left.

Its first R.F. stage, indicatcd by a dotted square, may be replaced by
Necessary changes are described in the iext.



Radio Corporation

OU, too, can be trained for a big-time

radio job . . . Clip this coupon now and
send for this FREE BOOK . . . Read it page
by page . .. see for yourself why thousands
of fellows just like you are now making from
$50 to $100 a week. This free book gives
vou 40 fascinating pages of pictures and
text, all about RCA Institutes, the only
school that is endorsed by the Radio Cor-
poration of America . . . The school that
actually sends you radio instruction direct
from RCA . . . the very source of radio

achievement!
Easy to Learn Radio

At Home in Your Spare Time

Let the RCA Institutes Home Laboratory Train-
ing Course give you the real inside facts of
radio . . . quickly and easily. Use your spare
time to train for success with the remarkable

Clip this Coupon NOW'?

IRCA INSTITUTES. INC.

RLd

A Division of

of America

and you open
the door to

CCESS

outlay of screen-grid apparatus given to every
student of this course. You learn how to solve
every radio problem such as installing, repair-
ing and servicing fine sets. This is the training
that will help you to make money in radio!

RCA Graduates in Big Demand

For more than 20 years, there has been a well-
paid position in Radio waiting for practically
every graduate of RCA Institutes. This is a
record unequalled by any other school. Only
the vast resources of RCA could give you this
practical training . ..

Send for this Free RCA Book
“Radio ... the Field
of Unlimited Opportunity 22

Start today on the road to Success in Radio. ..
Send for this FREE BOOK. Every page is
packed with pictures and text telling you all
you want to know about RCA Institutes, the
oldest and foremost Radio training organization
in the world. Radio can easily be YOUR ROAD
TO SUCCESS . . . That’s why you should

RCA INSTITUTES. Ine.
Dept. RC-6, 756 Varick Street, New York

ut homel

Name....

Address.......

Gentlemen: Please send me your FREE 40-page book
which illustrates the brilliant opportunities in Radio
and desecribes your laboratory-method ef instruction
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Radio Books
by JouxN F. Riber

have found popular appeal. They
have proved oi extreme value to the
service man and the experimenter
because they are written specitically
for the practical radio worker in
language he can understand.

“THE MATHEMATICS
OF RADIO”

is a simplified version of the mathe-
matical  problems  encountered in
practical radio work. Price, $2.15
postpaid. 128 pages.

“THE TROUBLE
SHOOTER’S MANUAL”

15 a book for the service man and ex-
perimenter, replete with practical
trouble shooting information and
contains about 130 wiring diagrams
ol old commercial radio receivers.
Price, $3.50 postpaid. 240 pages.

“THE TREATISE ON
TESTING UNITS”

contains wiring diagrams of modern
service equipment. Price, $1.10 post-
paid. 48 pages.

WIRING DIAGRAMS

package number 1 supplement to
Johmn F. Rider’s “Trouble Shooter’s
Manual” is now ready for distribu-
tion. Here is an opportunity to
secure wiring diagrams of the mod-
crn screen grid receivers at a ridicu-
lously low price. 115 wiring dia-
grams, size 8% in. x 11 in. punched
three holes suitable for loose-leal
binding, covering screen grid receivers
produced by such manulacturers as

Grebe, Crosley, Stromberg-Carlson,
Fada, Stewart-\Warner, Ldison. Ev-
ercady, Silver-Marshall and others.

Price, $2.50 postpaid. \Vrite for list

of diagrams and hooks.

RADIO TREATISE CO., Inc.

1440 Broadway New York City
Coupon

RADIO TREATISE COMPANY, Inc.,
1440 Broadway, New York City.

....Send me Rider's “Math of Radio” and T will
pay posiman $2.15 plus a few cents for service
charges.

Send me Rider's “Trouble Shooler’s Manual™
and T will pay postinan $3.50 plus a few cents
for service charges.

Send me Rider's “Testing Unit Treatise™ and
I will pay postman $1.10 plus a few cents for
service charves.

Send me Wiring Diagram Package No, 1" and
I will pay postman $2.50, plus a few eents for
service charges,

.Send me the “Trouble Shooter's Manual” and
the Diagram Package and | will pay postman
$5.50 plus a few cents for service charges,

Tt is understood that if T am not satisfied, I mav
rell]x\rn the above within 10 days and get my money
back,

NAME

CITY

T — TR " 1§ 1 M —
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Servicing with a Set Analyzer

(Continned from page 630)

Other Features

Referring now to the uaccessories desig-
nated by letters, we find they may be used
as follows:

\ and B oare to test A.C. line-voltages,
through cord 1 (Fig. A); after the test is
made this nust be removed, or the plug
pulled from the line socket. line supplies
above 120 volts may he read by conneetion
to the higher voltuge terminals available
and polarity, as well as AC. or D.C. clar-
acteristics, may he checked by the use of the
D.C. weter in conjunction with the A.C.
meter. Posts B and I will be used in this
check.

C and I> are to measure low AC. or D.C.
external potentials as indiented in Fig, 2,
using test leads 2 (Fig. A) for the purpose.

D and L measure up to 60 volts D.C.; 15
and I¥ from 120 to 600 volts, D.C., by press-
ing the correct button.

F and G measure current ranging from
12 to 300 a., after pressing huitons as pre-
siously deseribed for tube tests.

Joand K oare used to connect the d1,-volt
battery, which is introduced into cirenit
when butten No. 13 is pressed. (In naking
tnbe tests this cuts down by a1, volts the
effective potential in the grid cirenit: as
this voltage is positive on the grid side.)
This battery serves also lo provide potential
for continuity testing: a juimper is run from
its positive terminal to binding post D, one
of the test leads No. 2 (Fig, A) is con-
neeted to the negative terminal of the hat-
tery, and the other to binding post C. After
locking down button No. 7, the meter should
give a reading when the two test leads are
hrought together.
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I chart from which resistance values may be
read on the 0-12 D.C. woitmeter seale.  The
4% -voit battery is wsed for this.

Resistances and Capacities

Resistor values may be determined from
the table (Fig. 3) veproduced in (liese
colnns, in which the 0-12-scale is nszed. On
this, the needle will indicate 9, when a 41/,-
volt hattery is used and the  test leads
shorted. A resistor nnder test is checked
by nse of the test prods.

' condenser tests, the 8-volt scale on
the A.C. meter is nsed; with one side of the
secondary of o step-dawn transformer de-
livering ahont 5 volts (aboul 53 volts, open
cirenit) connected to post C, bulton Na. 2
locked down, one test lead connected to
binding post I, and the olher Lo the remain-
ing transformer-secondary lead. When these
leads ave hrought together the meter should
read about 53 volts. When condensers ave
introduced into circuit the voltage will drop
to a reading which depends upon the ¢a-
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IVith a trausformer delivering about 5 wvolts,
alterivating cwrrent, capacity values may be de-
termined from the chart above and the readings
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With the smaller condeusers, more acenracy is
obtained by the wse of the full A.C. line-voltage
and this lower chart.

paeity of the condenser. This particular set-
up is good with condensers from 20 ruf,
down to 3 mf, as shown in Fig. 4; lower
values are tested in the same way but with a
line-voltage of 115, posts A and B used (in-
stead of C and D) and no buttons locked
down. Fig. 5 is the corvesponding table.

A precawtion against damaging the instru-
ments is always to start with the highest
miliiunpere or voltage veading obtainable
on the analvzer; and then press buttons for
lower ranges until the needle deflects on the
scale most casily read. This method auto-
matically gnards against excess voltages, in
certain cireuits, due to defects within th-
instrumients under test.

Study for Service Men
(Contivved from page G18)

are also allied with that grid-bias resistance
and furnish additional enrrent, whieh flows
through the resistance and helps to develop
the correct hias voltage.

Service today needs the man who will in-
vestigate modern eirenits, will learn their
“innards,” and will remember that defects
in radio reeeivers are no longer linited to
the parts used in the old-type, simple grid
and plate cirevits. All radio-frequeney sys-
feins are not transformer-conpled, tuned or
untuned,  All capacity-coupled installations
are not coupled through a fixed condenser;
instead the capacity present between two
coils, one of which is open-ended, is used in
wany ot the late Atwater Kent A.C. re-
ceivers.

Many imagine that continued reference to
wiring diagrams is the order of the dayv: no
such thing. It is only neeessary to remem-
ber that many units, other than the conven-
tional parts of a grid or plate eireuit, may
create the defeet; that is if they are used.
It then becomes necesary to investigate
whether such special circuits are actually
in use.

One is accustomed lo certain forms of

JEm e



sereen-grid  radio-frequency systems.  All
design engineers do not think along similar
lines; henee the receivers produced by dit-
ferent manufacturers are actually different,
and data upen one are not necessarily ap.
plicable to the other. orther investigation
is neeessary to learn the many systems in
use. “Local-distance” circuits do not always
involve changes in the number of turns used
in the primary of the radio-freguency trans-
former, nor resistors connected across the
primary.  In many instances, this control
represents o fixed resistance which s in-
serted or removed from a tuned eircuit.
Yes, by all means study new eircuit strue-
ture. Spend a good deal of tinne analyzing
new wiring diagrams. It will prove very
ilhuninating, and will save & good deal of
time and tronble later. 1t is actually money-
saving, as well as cdueational, activity.

The Service Man’s
Forum

(Continued from page 625)

another magazine states “it is obvions that
cffective transoceanic short-wave reception
cannot be accomplished throngh an ordinary
acrial svstem, as some interests would have
you believe:”
Jerey Doxovax,
Waterlve, lowa.

(Several thousand short-wave fans will
take issue with this statement: whielh s,
however, trne from the standpoint of a
broadeast engineer, whose standavd of cfli-
cieney is that obtained hy transmission of
programs over speeial wire lines. Special
dirgetional antennas are built by the trans-
atlantie  communication companies to  re-
ceive short waves from a specified trans-
mitter: the location gives an advantage of
fifty to ome. sometimes, over ordinary loca-
tion. ‘I'hen, the antenna used is several
hundred times as receptive as an ordinary
short, non-directionnl acrial.  Nevertheless,
evein with these things and a eosthy, care-
fullv-engrineercd receiver, fading and statie
may hother the breadeast enginecr until he
despairs of announcing a transatlantic pro-
gran in advance.

On the other hand, with a much less satis-
factory location, an ordinary acrial and a
simple set, the shorl-wave broadeast fan
enjoys a good deal of verv interesting re-
ception, often at lond-speaker strength, from
wreat distances. e cannol be certain of
apiven station, year in and vear oul, with
local guality: hut he will get a good deal
of enjovinent out of a good short-wave re-
ceiver, if his location is at all good, and he
can get the “DX” or long distunce whicli
nmost owners of standnrd sets have quit
tryving for—Editor.)

MORE EXCLUSIVE FRANCIIISES

Editor, Rap1o-Cuarr:

The average dealer looks upon scrvice as
a neeessary evil, and he is about right nn-
der present conditions. (1 sold Crosley
radios for three vears: buto after the Cros-
ley Radio Corporation abused their fran-
chise and let cut-rate stores carry the prod-
net, T quit selling and wenl in for servie-
ing.} I hope the situation will clear itself
in the future, hut eannot see an indication
so far that it will.

Two of our Iargest manufacturers sell
either directly or indirectly to the eut-rate

MY PATEN]
LAW QFFICES
OPPOSITE
U.S.-PATEN
OFFICE

Protect Your Ideas

At the left Is a vlew 91
my drafting and  speci-
tieullon offices swhere a
largze statt of experlenced
experts 1s ln oy constant
cploy. All drawlngs and
speeiticatlons  are pre-
pared iomy ottlees.

the coupon helow,

Prompt, Careful, Efficient Service

Thig large, experienceed organization devotes ils entire time and attention
1o patent and trulemnrk cases.  Our offices use directly across the street

from the U. & Datent Office. We undersiand the
techunicalities of patent law. We kxlm\\' lhq rules
and requirements of the Patent Office. We ean
proceed in 1he quickest, safest and st ways in
preparing an application for o patent covering your
idea. Our success has been built on the strength
of careful, eflicient, wmatisfaetory service te in-
ventors and trademark owners located in every
state in the Union.

Strict Secrecy Preserved—
Write Me in Confidence

All communications, sketches, drawings, cte., are
held in strictest eonfulenee in strong, steel, fire-
proof files, which are accessible only to authorized
membhers of my staff.  Feel free to write me fully
and frankly. It is prohable that I can help vou.
Highest refercnces.  But FIRST-—clip the coupon
and get my iree book. Do THAT right now.

No Charges for Information
on How to Proceed

The booklet shown here containg valuable informa-
tion relating 10 patent procedure that every in:
venter should have.  And with it T will also send
yvou my “iecord of Invention” formn. on which you
can sketeh your idea and establish its date hefore
a witness.  Such evidence may iater prove valuable
fo you. Simply mail the coupon amd I will send
vou the hooklet and the “‘Reeord of Invention'
form, tozether with detailed information on how
to proceed and the costs involved. Do this NOW,
Yo need to lose a minute’s time. The coupon will
liring you complete information entirely without
charge or obligation.

Clarence A, ©'Bricn

Regisrered Parenrs Attorney

Member of Bar of Subreme Court of the United

States: Court of Appeals, District of Columbia;

Supreme Court, District of Columbia: United

States Court of Claims.

Practice confined =xclusively to Patents, Trade-
marks, and Copyrights

Take the First Step Today

If vou have a useful, practical, novel idea for any new article or for an im'prove-
ment on an old one, yeu shonld communicate with a competent Registered
Patent Attorney AT ONCE. Every year thousands of applications for patents
are filed in the U, S. Patent Oflice. Frequently two or more applica_tions are
made for the same or substantially the same idea (even though the inventors
may live in different sections of the country and be entirely unknown _to one
:mdther). In such a case, the hurden of proof rests upon the l:}st application
filed. Delays of even a few days in filing the application sometimes mean Fhe
loss of a patent. So lose no time. Get in touch with me at once by mailing
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CLARENCE A. O’'BRIEN
Registered Patent Attorney

Washingten, D. C.
= ore—
Suite 1106. Woolworth Bidg., New York City
Please send e your free hook., ‘“llow to Obtain

a Patent,” and your '‘Record of Invention' 1orm
without any cost or obllgation on my part,

{Impertant: Print or Write name clearly
and address office nearest you)

e s S —— ——— — ————————



Announcing!

ERE at last is the one and

only REAL big magazinc

on short waves yon have
wished for so long.

Chock full with short-wave dope
for the “ham,” the amateur, the
cxperimenter, the professional.

Qver 250 illustration, hook-ups,
charts, circuit-diagrams and actual
photos of receivers, transmitters
and practical stuff.

IFilled to the brim with honest-
to-goodness "meat”’-—not a picture
hook. no miathematics, no theories
that are over your head—PRAC-
TICAL dope, live meat—that's
what von want—and get.

100 big pages, 9 by 12 inches,
printed on a heavy grade of bhook
paper, with a beantiful cover in
four colors — that’'s SHORT
WAVE CRATFT.

Contains more material than a
$2.50 hook, yet the price is but 50c.
a copy.

PUBLISHED ON THE 15th OF

EVERY OTHER MONTH

Edited by Hugo Gernshack,
originator of the world's best ra-
dio magazines, such as MODERN
ELECTRICS, RADIO NEWS, RADIO-CRAFT, ctc.

Mr. Gernshack has marshalled together the greatest short-wave experts, and they
will write right along for SHORT WAVE CRAFT.

Not only that, but he has imported articles by German and French short-wave
authorities. Most of this material has never appeared in print in America.

Just glance at the contents of the first issuc and be convinced.

Special Feature Articles in Vol. 1, No. 1 of SHORT WAVE CRAFT
By these Internationally renowned authoritics

Laurence M. Cockaday Robert Kruse “Bob” Hertzberg
Dr. Lee de Forest John L. Reinartz David Grimes

A FEW OF THE MANY OTHER ARTICLES:

Hertzian and Infra-red as a Means of Commumication, by Dr. Fritz Schroter (irans-
lated from the German)

Short Waves i Medicine—Their Effect on the Human Body, by Dr. Schliephake
(from the German)

Ten Centimeter Waves, by Dr. Frust Gerhard (from the German)

Five Mecters or Bust! by Clvde Randon

A New Magnifyving Short Wave Tuner

A Treatise on Short Waves. by Dr, Bley (from the German)

Bringing Old Short Wave Receivers Up to Date, by “Bob” Hertzberg

Transoceanic Short Wave Transmission and Reception

Importance of Smooth Regenceration and How to Obtain Tt in the Short Wave Receiver

Short Wave Receivers—Simple as Well as Illaborate Receiving Sets

Short Wave Transmitters—How to Build Them for Various \Wave Lengths

Television on Short Waves—Design and Construction of Receivers

Short Wave Converters for Broadcast Receiving Sets

Aircraft Receivers and Transmitters

REGULAR DEPARTMENTS IN SHORT WAVE CRAFT

Television on Short \Waves

Aircraft Short Wave Sets

Ultra Short Waves

Short Waves for the Broadcast Listener
How to Build Short Wave Aerials

How to Tell the Time in Various Parts

On All Large
Newsstands

Sylvan Harris
H. G. Cisin

Photogranhic Section—pictures of latest
short wave sets and stations

Transmitters for Short \Waves—llow to
build them

Short Wave Receivers—construction data
for all tvpes and kinds

The Short Wave Experimenter of the World

The Short Wave Beginner Short Wave Question Box
The first issue of SHORT WAVE CRAFT will be on the principal newsstands on

May 15th. As the magazine is widely advertised be sure 10 tell your news dcaler to

SPECIAL OFFER!

During the month of MAY ONLY,
we are accepting Charter Subscriptions

rescrve your copy.
CLIP COUPON TODAY!

RADIO PUBLICATIONS. Inc.. RC-6

9G-98 Pack Place. New York, N. Y.

As__ver your special dntraductory effer in RADIO- .
CRAFT, please enter my subseripllan for one year (o at a specm]ly reduced rate of 40% This
your new publiearion. SUHORT WAVE CRAPT 1 un s A 2
derstand that the regular subscription prlce fs $3.00 but offer is void after May 31st. Take ad-

that up to May 3Jist the price te Clhurler Subseribers
wili be $L.80, for which | enclose remiltance herewiih.
($2.00 Canada and Forelgn.)

vantage of this money-saving oppor-
tunity and fill out the coupon.

:‘:::PR* .......................................... RAD]O PUBLIC.ATIONS, INC.
Biis R e R L ='r\1'1-* """" 96-98 Park Place, New York, N. Y.

chain stores, though they have awthorized
dealers in the smme towns.  The cut-rate
stores are very apt lo substitute cheaper
tubes, hatteries, cte.s thereby  increasing
their profits and enabling a larger magin of
allowance on trade-ins.

The manuntacturers’ veason for winking
at the stores which sell on a eut-rate hasis
is that the latter sell many more sets than
the regular dealer; and the manufacturers
do not care a hoot who sells themn us long
as they can keep up the production,

Manufacturers state that the average
Service Man is not sufliciently versed in
their product to serviece their sets satistue-
tority; but they will overlook the man who
puts any oll kind ot tubies in their sets
and the eheapest kind of aceessories, instead
of what they recommend.

The independent Service Man is up agninst
a tough proposition in regard to replace
ments  from the factory.  Manufucturers
claim that he should buy through the jol
ber; but very often the jobber does noi
earry the artiele in stock, so there is :n
other delav.  Manutacturers will not recoy
nize a C. O. D. order from the Service Man
for replaccments; and the latter in wost
cases has not a price list of parts available
to sinplify matters.

We need a whole lot more cooperation
between manufacturers, dealers and serviee
organizations; the right Kind of exelusive
dealer franchises that will give a dealer the
chance to give his Serviee Mun the neces-
sary training on the set he is handling; and

| the clinnination of the cheap aceessory stores

and their metheds.  Then, and then only,
will sules and service o hand in hand as
they should, the public get real service,
and a good profit be shown for all concerned.
Roy DOI'HI..\SS,
Hastings, Michigon.

TIME PAYMENTS AND THE CUSTOM
BUILDER

Editor, Ramo-Crarr:

[t is indeed a shane the wayv the custom
set builder has heen shunted out of the onee
profitable field. T believe every custom set
bilder who conld produee the goods would
be still in the game, were it not for one
thing—time paviments. It was the “10¢;
down” terins otfered by alimost every storve
that killed the golden goose, and not the
cheapness of the standard vadio set. 1t
only a way conld be fonnd of financing the
cnstom set builder, or discounting his ¢ns-

| tomer’s notes, we  would  still be  going
strong.

I have offered a very claborate  job,
slightly above cost, only to be told: “I'd

| to sell

take vour set ahead of any I have ever
heard, it vou conld arrange time payvinents?”

The only wav T can exist now is to buy
“as is” junk on Radio Row, repuiv or re-
build it, and sell it for less than $50 with
dynamic  speaker—make about ten dollarvs
and do twice the talking that it would need
a set three years ago on which |
made a hundred-dollar profit. T have to se!l
six sets a week, or go hackk to my old trade.

If a way can be found to sell on time,
what a beost it would be to us remaining
few who have heen making a living at this
1922, Why not say something ahont
next number of Ranio-Crarr?

since

this in the
Wirtaaym Tnosre,
Mount Vernon, N. Y.

fy
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Operating Notes

(Contivued from page G:21)

was reduced, but the electrical center tap of
the tilmment was disturbed, cansing a hnm
that was dithicult to locate. The casiest way
overcome this is to use two resistors,
placing one in either filament leg.

Hum, in the Fada 25" and 35 A.CY
inodels, has been traeed to the method used
to fasten the common terminal of the filter
bloek to the chassis; this is purely aweehan-
ical connection (that is, b serew and nut)
whieh works loose, making bad contact be-
tween lug and chassis.  Also, in the same
models, examination of the rubber-covered
Jeads coming from the filler block will not
be amiss; as these leads sometimes short and
cause a humn.

Testing for bias or eathode voltage on
indivect-heating tubes (such as the 24 and
27) with a high-grade set aualyvzer is smne-
timmes misleading; for the resistance of the
meter bridges the open and the etfeet of an
open biasing vesistor is lost. The writer uses
a continuity meter, made of a low-range
meter (125 ohms per volt) in conjunction
with o #t,-volt batterv to test bias resis-
tances. Testing fromu cathode to ehassis will
show up open resistors on "27 and 24 tuhes;
test from cach filamment terminal to chassis
on 26, CTIA, 10, 45 and ‘50 tubes. This
method will also show up center-tap filament
resistors which have one seclion or portion
open—a condition that will cause an ab-
normal hont in the set, that is diflicull lo
loeate.  (Fig. 5.)

Miscellaneous

A complaint of fading reception in the
Colonial 32 A.C” has been traced to the
0.1-mt. bloeking condenser in {he resistanee-
coupled stage. This condenser open-cireuits,
but does not change any of the voltage con-
stants of the set, The only remedy is re-
placewsent.

In the Bosch “Little Six,” the enmpensat-
ing condensers are aluminum plates situated
in front of the tuning condenser gang and
near the panel. Constant banging of the
condenser gang enuses these plates to shift,
and short that partieular variable condenser.
These compensaling plates are not notice-
able, and many Service Men do not even
know that They arve utilized in this model.

The complaint of mushy and intermittent
reception on the Vielor “32.° and other
maodels using the same ehassis, has heen
traced several times to the earbon resistor
connected across the grid condenser; this
grid lenk works lonse fromn its metal con
nectors, which enecircle the ends.

I'he canse of failure of the 80 reetifving
tube, in the Zenith “50” series which uses an
automatic funer, may bhe the pilot-light ar
rangement in the tuner. 1f the socket shorts,
the *15 filminent winding is sharted; and this
places snch a lead upon the power trans-
former that the "80 rectifier soinelimes goes
“west.?

ter

A GRADED RADIO TAX

AUSTRT.\. like other countries, eharges

it license fee on radio receivers: but
unlike others, bases the amount on the set
owner’s income.  These who have ;n incomme
less than $100 a4 month pay 85 cents a
month; others one-third of that amount, for
the privilege of listening.

RADIO-CRATT
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AY. Errarical ScHoor Men

Graduate into
many fields...

AUTOMOBILE
ELECTRICITY

AVIATION
ELECTRICITY

| A full knowledge of electricity, as
! taught in the New York Electrical
School, makes you independent,
gives you vour choice of cither a
BIG PAY job with one of the
I world-famous eleetrical compa-
nies, or a business of vour own.
ELECTRICITY is also a stepping-
stone to Aviation, Automobile En-
| gineering and other highly paid
|  professions.

ELECTRICAL
ENGINEERING

NAUTICAL
ELECTRICITY

Here at the New York Elecirical School
vou learn, not by correspondence, but by

ACTUAL PRACTICE on fullsize stand-

NO BOOKS used. Indi-
vidual instruction—you can start any day.
This School owns and occupies two seven-
story buildings in New York—the city of
most epportunities. It is widely known
as the coumiry’s oldest and foremost insti-
tution for trade training. That’s why big
companies eagerly demand our graduates.

ard equipment.

THE NEW YORK ELECTRICAL SCHOOL

FREE

21 West 17th Street,

21 West 17th Street, New York

This bio 64.page booklet glves full information abeut the New York
Electrical School tourses and pleture of the equipmeént available for
your personal use.

Send for it TODAY. It's free.

MAIL TODAY

The New York Electrical School
New

Please send me FREE your 64-page booklet.
request puts me under no obligation.

York
It is understood that this

RESISTANCES and
| VOLTAGE CONTROLS

| Radio engineers, manufacturers.
custom-builders. service men
KNOW that "ELECTRAD™ stands
for radio resistances of highest
Quality and most advanced en-
glneering design. A iarge line of
stock types for replacement pur-
poses. Priced RIGHT. — through
modern mass manufacturing.

Ii'rite Dept. RC-6 for folder
175 Varick $t.. New Yoril. N.Y.

ELECTRAD

NAME ey § b= e e i = A @ -rooi o b & 5 L e o e s SR b
AQAIess .. vuieewasnonmesasereesseens tistamias tarerne
ELECTRAID  LEARN RADIO
Tome il acied & -~ in a school with a reputa-

tion for graduating
competent men
Dormitory - Laberatory -
Workshop
SUBJECTS TAUGHT
Navigation Commereial Radio

Radio Service  NHadie Iiroadeast
Laboratory Vitaphone- Movietone

Radle Mathematlcs
Write for further information

COMMERCIAL
RADIO INSTITUTE

38 W. BIDDLE ST. BALTIMORE. MD.!
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10 Tools in One

SMALL but handy article which
serves for every possible need of the
all-vround mechanic.  Invaluable in any
cmergency.
An excellent combination of utilities for
the household—every necessity featured:

JEAMMER — KRXNIFE-SHARPENER NAIL
PULLER — BOTTLE-OPENER SCREW-

DRIVER — CORK-SCREW CAN-OPENER —
WEIGIH-.SCALKE RULER — TABLE OF
WEIGHTS AND MEASURES
Just glance at the illustration and vou will
see how really useful this article ts. The
*Ten in One Tool” is 10 inches high and

finely nickel-plated.

The new tool is not only handy in the
Lhousehold, but every TOURIST, AUTO-
1ST. CAMPER, PICKNICKER, BOY-
SCOUT, FISHERMAN. CANOEIST,
ctc.. should carry in his bag one of thesc in-
cdispensable combination tools. No SHOU’,
OFFICE, STORLE, GARAGE, FARM,
1 OAT, should be without one. PRICE
$1.00, POSTAGE PAID.

Be the first one to own the “Ten Tools in
One” in your own town.

Send your order today, pin a dollar bill to
coupon below and the shipment will go
forward to you the same day order is
received.

GRENPARK COMPANY

245 Greenwich Street
New York, N. Y,

i Grenpark Company,
| 245 Greenwich Street, |
| New York, N. Y. |
| Enclosed find $1.00 for which please send |
| me prepaid your “Ten Tools in One.” |
i
................................. |
|
............... |

RA

Tempered Steel
Screw Driver

Y
Bottle
Opener

DIO-CRAFT

$ 1.00

High Carbon
Knife Sharpener.

-: Cork
= Screw
=
o Adjustable
= Screw Weigh
o Scale
:__- 15 Pounds
e
5° Inch -
Steel Rule}-
'5‘- Measures
= /he 7’
E Yy
P N S}g Can,
4 ME Opener
= g2
— : !‘
m 4
= /R
Only
Weigh Scale 10 Inches
Hook High

Mail Coupon

Send for Yours

TO-DAY

nation-wide good-will campaign.

makes this astounding offer:

Prepare for BIG PAY Jobs!

Learn Radio and Television

Organized Labor—owner of Station WCFL, Chicago—is conducting a
Labor suggests the study of Radio and
Television as a happy and profitable way of getting better acquainted, and

Complete Course in Radio and Television
Handy Loosc-leaf Lesson Folder

Radio and Television Dictionary
Large Schematic of Federation Four
WCFL Radie Magazine for One Year

The WCFL Radio and Television Course is used as standard text in more
than four hundred high schools and is also being studied by nearly 50,000
It has helped thousands to increase their earnings.
THE DOOR OF GREATER OPPORTUNITY IN RADIO FIELD.

adult students.

WCI'L, 623 So. Wabash Ave., Chicago.

For the attached £2 enroll me lor tlle WCFIL Radis and Television
Rudio aml Television
and WCKL,  Radio

Cour-e. also send me l.oose-leal lesson DBinder.
Dictionary, Large sehematie of Federatlon Four
Magazine for one year.

Name

Ntreet

PostofTice State

ALL FOR
ONLY

-
OPENS

Fighting for the
Freedom of the Air

WCFL Radio Magazine
is the only publication
actively fighting for the
freedom of the air—the
gravest question now
before the public. Who-
ever controls radio will

control the Nation.
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Quick Audio Testing

(Continued from page (23)

rectly to the grid of the (l(loctm tnbe.
The other is gronnded or connected to
“B-—" It is therefore a simple matter to
nuke contact with the grid of the tube by
simply holding a wire, small screwdriver or
any metallic object in the fingers and in-
serting it in the tip jaek.

There are. however, soime scts which do
not have the pick-up attachment; in this
case the difficulty c¢an be very easilvy over-
come by using the little instrument shown
at the right; it is simply a piece of metal
shaped as shown, and used by removing the
detector  tube, slipping the grid prong
through the hole in the instrunent and re-
placing tube in socket. By touching the
device with the fingers, we now have a way
of using the old-time method again.

Singe the usual procedure, when the Seryv-
ice Man finds a set “dead” and wishes to
localize the trouble, is to start with the
audio end, this little stunt should prove a
very useful addition to his bag of tricks.

Service Men’s Notebooks

(Continued from pege 6320)

might ron anywhere from a few days to a
few months withont giving trouble. We
finally decided that there must be sonte real
trouble in the set and set out determinedly
to find it. It was tinally discovered that
tilting the set at a certain angle would pro-
duce a short eireuit which would raise the
voltage on the 'TiA output tubes to 614
volts; followed by the burning out of one
of the tubes and, later, by the burning out
of the fillinent resistor.

A customer having o Freshman “N” set
had complained several times about lond
hum.  The Service Man on each visit bal-
anced up tubes, changed detector tube, etc,

and in cach case left it reporting hum
normal but soon atfter this the eunstomer
would complain that the hwn was loud.

After some peviod of time, the writer was
called upon to visit this set by another eom-
plaint, caused by the set heing unbalanced.
At the same time T studied the guestion of
the hum whieh, on arrival, was somewhat
abnormally lond and in the handling of the
set could be hrought up to a volume that
sounded like an acroplane. The chassis slid
out on a drawer from the cabinet and I
noticed, on sliding the chassis out, that the
i heeame normal. At first T thought this
wias due  to change of position between
chassis and speaker, the latter heing over
the ser. Then, on pushing the chassis back
to normal position, T fonnd the intensity
of the e conld he changed by pushing
on the hack of the power pack. From this
Fconcluded theve must e a poor connee-
tion of some sort in the power pack bt
as T had no anthority from the customer at
that time 1o do a job on the hum, I put a
wedge underneath the power pack to settle
it in a firm position in which the hnn was
normal.  ‘This was several weeks ago, and
the set has been nmumning . K. since.

THE GHOST OF A DEAD BATTERY
By Russell L. Woollev
MAGINE my  embarrassinent when [

tested a “Silvertone” battery model, and
fommel a reading of 43 volts negative on the
grid of the first audio stage, when the sct
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had only a small 414-velt “C” battery con-
nected! A wmonth before I had equipped
the set with a new P’hilco eliminator, and
it had played perfectly. 1 was further
assured that nmo one had tampered with it

I took a coniplete set of readings with a
stundard analvzer and found them normal,
except as stated above and that the plate
current of this tube was enormously high;
the set howled at audio frequeney,

With these faets in mind, 1 broke open
the “C” battery and found the connecting
wires green with corrosion. For this reason,
it was acting as a high vesistor (grid lcak)
and causing the tube to oscillate at andio
frequency; the grid voltage registered was
the drop acress the resistance of the dead
battery. I should, of conrse, have changed
the “C” hattery before 1 went to so much
trouble in testing; I tell this so that other
Service Men may not make the same mistake.

OLD DOC SOLDERING IRON
By W. K. Burrows

I.\' the “Buckingham® ecight-tube sets, soine

of which use *27s and other 2218 (though
built on the same c¢hassis) the R.F. trans
tormer terminals should be examined, if
weakness on long-wave stations is  found.
The connection belween the ends of the
winding and the terminal may appear solid;
vet resweating it will result in a vast gain
in volume.

MASS.PRODUCTION TROUBLES
By V. H. Herndon

HEN von have violent oscillations in

the Stemite “*Model 70, look to the
shiclds between the tuning condensers. On
each are three springs which fit down over
the end plates of the condensers; clean these
and sce that they make good contaet.  Ex
amine the two wires that ground the second
and  fourth gangs to the chassis and. if
vou find a rosin joint, take this off and do
the job right with a big, het iron, well
tinned and clean.

In some Crosley *“Showboxes,” which vou
hiave to keep jarving, the tronble will be
found in little slivers of the metal of which
the stator plates nre cast. 'These curve out
and toueh the rofors.

LOCATING A GROUND
By Herhert W. Jones, WYDUH
FTINN a Serviee Man goes on a job, and
finds two wires of the same size and
color passing up througl a hole in the ftoor.
To make it easy to tell which is the aerial
wire (without having to trace through. go
down in the hasement, crawl over barrels,
ete.} the following is supgested:

With an A.C. meter cord plugged into the
wall sockel, hut only one wire connected
to the meler, toueli one of the pair of wires
in question to the other post of the meter,
and note if there is a voltage reading. 1f
no reading obtains, touch the ather wire of
the pair to the meter. If no voltage is oh-
tined with either wire. then give the socket
plug halt a turn, or conneet the other side
of the AC. line to the weter; and repeat
the test with the two wires that come
throngh the floor. ‘The one of the pair that
shows a voltage reading is the ground wire;
the other is presumably the aervial.  If volt
age readings are ohtained from both wires,
the aerial is grounded.

This httle stunt saves time, and elimi-
nates guesswaork,
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THE RADIO NOISE REMOVER |
Endorsed by the Nation 4

A NEW RESISTOR
Unexc~lled in the New LOFTIN-WHITE
Direct-Coupled Circuits
Compare These Features:

Hand-calibrated.

Pigtailed end fits standard mounts also.

Unchanging with age.

Positive heat coefficient.

Cadmium-plated tips.

2, 5 and 10-watt ratings.

Priced at soc. to $1.25.

For meter multiplier work a specially calibrated re-

. s:stoxl‘ guarar;’teed accura}tle within 14 of 1% can be

i QT ~ supplied at three times the standard list price.
SEI\S[ FIV]‘J! Order a sample quantity direct, if your Jfbber cannot

supply you. Cash must accompany order.

4 screen-grids.

Visibility meter.

Equal response on high or
low frequencies.

' gadio or audio switch. THE OFFICIAL
ontrols always accessible. c B
Delicately calibrated. HANDBOOK
Sturdily constructed. of the TOBE Nation-

Choice of several antenna de 1 (
pick-up systems. wide Interference

Tremendous gain. Campaign
And countless other features. - } <y
Your Campaign!

TOBE 25¢ Postpaid
INTERFERENCE
LOCATOR

The climax of months of | No Summer Slump With Auto Radio and
laboratory research. Now TOBE Ignition Filterctte Kits! Price, in-
available for immediate | cludes all necessary capacity and resistance

delivery. 4.cvlinder cars ... .$10.00
6-cylinder cars ... . 1200

szss.oo 8-cylinder cars 14.00
l TOBE DEUTSCHMANN CORP.

i PIONEER AND LEADER IN ELIMINATING RADIO
INTERFERENCE OF EVERY DESCRIFPTION

Canton - - Massachusctts

' DEALERS
RADI“ ~—— SERVICE MEN
DO YOU WANT TO RECEIVE “BIG MAIL?”

Sent from hundreds of radio manufacturers and others.
Posting vou on what's new in radio, catalogs, circulars, price lists, samples galore—
1 mailed for a whole vear.

Learn how by sending for complete information.

NATIONAL A IEARE IRECTORY
QddressingsMailing/ §~ Srénting & Mulligigpliing

303 FOURTH AVENUE NEW YORK CITY
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HOTEL MARYLAND

CHICAGO 'i
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350 Rooms - - . All with Bath
RATES $250 PER DAY AND UP
H. H. Decker, Manager
900 Rush Street . . On the Edge of the Loop

In the heart of the “Gold Coast”
= — 4__l‘

' ALLERTON HOUSES

NEW YORK CITY, N.Y. |

O located they offer the social
value of a distinctive address |
with the air and service of the |
sclect club; lounge, library, |
billiards, squash courts and hand- |
ball courts. ;

|

| $15 to $25 Weekly |

J
38th St., corner Madison Ave. \
39th St., near Lexington Ave. |
S55th St., corner Madison Ave. ]

57th St., eor. Lexington Ave.

far women only

Chicago Clcveland
| Allerton Houses, for Men and Women
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Automotive Radio

(Continued from page G39)

to the shield, which is, of course, grounded.
‘The shield must be placed not less than an
mch away from the spark plug, and this

| tronble will be eliminated.

The installer st always bear in mind
that the clectrical parts such as spark plugs
andl distributor points should be clean; for if
they are dirty the problem of eliminating
the noise increases tremendously. 1f the
points and the spark plugs are properly
cleaned the installer will find that eliminat-
ing the noise of the car is not a ditficult task,
which ean he accomplished quite easily in
2 short time,

After the high-tension lead, there comes
the low-tension systenr. The “brush noises”
from the gencrator of the car are eluuinated

| by placing a 2-mf. condenser across its ter-

|

winals.  The noise from this generator can
be detected by a whirling noise in the
speaker when the car is picking up speed,
I'hese condensers niosl alwavs keep the noise
from the low-tension system trom bothering
the listener, Tlowever, it this docs not suflice
in eliminating this noise, it mny he necessary
to by-pass the electrical instruments on the
dashboavel.

The installer will notice, when driving the
car in various sections of a city. reception
will vary from nothing at all to perfect re-
production.  On the rvoad, away from all
structures. reception is sound and clear, It
will he peculiar to notice that, in certain
streets where theve are tremendous buildings
on both sides, the set will work beauntifully;
and yet there are places in the open where
no reception is obtained. ‘This is due to
large buildings acting as reflectors rather
than an absorber of the signal wave. L'hen,
too, the particular open space where there
is no reecption may be one of those terrible
“dead spots™ which are an everlasting and
unconquerable enemy to the radin fan. The
listener will find, however, that reeeption,
practically all of the time, is of the best; and
there is no donbt of the fact that radio in
a car is really a desirable thing and affords
a great deal of pleasnre to those who have a
set installed in their car.

DUPLEX TRANSMISSIONS

TEREOSCOPIC”  broadeasting,  once

S nuich disenssed, is being tried at Riga,

in Latvia.  DPrograms are picked up hy

separated microphones and broadeast, one

on 524 and the other on 196 meters.  The

combination of the two is said to produee a
more natural etfect.

Men Who Have Made Radio
(Continued from page 631)

improve the radio telephone which was still
but a technician's plaything. Arvound hini,
fellow  amateurs picked up  his  {frequent
transmissions—of phonograph  records and
voice—as amaltenrs today pick up television
tests: not a finished program, hut a delight-
ful novelty. And the receiving amateur had
then something that his lay friends conld



June, 1930 RADIO-CRAFT 65;

listen to; not dots and dashes, Imt intelligible |
voice and music. Like the stone in the pool,
of which every radio hook tells us, Conrad’s
experiments had started a wave of popular
interest in radio as a means of euntertain- |
ment. The ranks of mnateurs became ang-
mented by “listeners.”  From outside the
runks of his little ¢ircle of coadjutors, there
cane the first “fan™ letters, Twice a week
that little program was broadeast for the
first “invisible audienee.”™  The newspapers
gave an occasional brief netice 1o the
novelty.

I'le enthusiasin of Conrad communicated
itself to his superiors; the viee-president of
the Westinghouse Company. H. . Davis,
was induced to throw his influence in favor
of a4 bold stroke., A transmitter was con-

structed in the Fast Pittshurgh works of . — UNDREDS 00C00kt:‘
Westinghouse, and hardly completed hefore TRAINfD [”A”f

Ileetion Night in 19200 On this occasion the

312 4
engineer, apprehensive of a0 failnre, stood '!:;-,ll.',-'[',] ’“‘axm, MAkING ;60 o ;IOOA WEEK

3 | . . al sy gy
hefore his own little transmitter at howe, vake fow' [
reindy to carry on if the new  equipment f ""_.,;'n Ele 2 B "Wy, Why don’t you get into Electricity, too? It's today's great
shubd break down. Bul it didn’t: the elec DN o o e T koel o~ Coaiie xained
tion returns were read ont, into the ears of Wk tik";\f"" . B Men™ !\;\ﬁw E\lvere :o s]n:)ar'ler ll‘ll):rl.l'l ):ou whe?lolhey ‘s)tarted now
thousand radio listeners. - - B make $3,000 to $3,000 a year—and some make even more.

oo

What the “SOS™ of the Repubiic wns 1o : [‘EARN AT HOME IN SPARE TIME

l.earn with the famous [. 1.. COOKE “Work Sheet and Job
Ticket” Method. It's simple, it's thorough. it's practical
1t's just like actual shop cxperience, yet it's all done right in
vour ewn home with the Big Complete Quttit of Tools and Ap
paratus given to you without extra cost. And it's done in your
spare time, without quitting your present jeb or losing a single
hour’s pay.

PREVIOUS EXPERIENCE NOT NEEDED
You don’t need previous experience—you don't need higher edu-
cation to tearn Electricity the I.. L. COOKE Way. ligyou can

parine radio, Lthatl cleetion hroadeast was
to home radio reception. Fivervwhere in the |
United States, otherwise staid citizens ac- |
quired o new interest in life. "T'hey were busy |
winding coils and stringing wires: standing
in (uenes, endeavoring to purchase a new
contraption known as a “tube™: or prohing

. PRI TR i, . L o read and write, that's cnough. This great Training is amazingly

a hit of "h""m_t nineral I"”“m_l-v wilh 1_'"‘ clear and simple. There's nothing like it anywhere. It's the

end of a catwhisker. The puoblic had dis Training with hundreds of successful graduates; it's the Training

covered radin, with the sensations of Balhoa ihat has put many men on Easy Street; it's the Training for you,

stumbling into the PPacitie ocean. “Cooke Tr’GinEc: \?:"‘,ASIEP.‘;:"A[,:I; \ﬁ?‘p:g?where %50
I'ie new Pittsbirrgh station, shortly to he- to $100 a week is what many of them are making. That's the

come faniliar to two hemispheres and sev %_(”)‘((;]\‘)é ?{hlﬂl;) ffi“f“)"?ll-\kIE::HESI‘I?"CQC:J'::ISZ""‘(: lf:::!;lz_l_:z L}o{f}

- - - - I y o AT . 4 "CASe

eral twilight zones as KK A, was not to 1 pay. Send coupon for Big FREE Book, “Secrets of Success in

main the world's only broadeaster for long. lectricity.”  Mail coupon now.

Other stations werve huilt and equipped by L. L. COOKE ScHOOL OF ELECTRICITY

the Westinghonse and other ecompanies: even Dept. 30-A 2150 Lawrence Ave.,, Chicago, Il

the navy undertook for a short time to give

popular entertaimment. In those davs, not

only the engineering side of radio, but the |

entertaining, was an amateur’s job, The | L. L. Cooke Sthool of Electricity,

first tenn vears, indoubtedly, have been the e AL O LSRR LI L LT

harvdest; bnt this is no place to tell the tull “Sertets of Suceess in Flectrielly,” whh particulars

. ¢ L abaut your llome Study Course in Electricity.

story of the growth of Frank Conrad’s ide Nume - .
While broadeasting, as il is todayv anost T j ‘(\-iwn‘“ = S T[T

f:n-milinr to the public. was hecaming an in XW ’,. 4 et Slede L'ry'iﬁ..ui'_ml-:(::'tl,m{‘\"l‘r)‘;;r"'(ll;nl':l.r,ml‘;:]n':‘«f-j

stitution, the ingennity at the Pittshorgh en fats m < : &

thusiast was going on to a possibility even m wrs - S w ; t.'BiH’ )[0’[

greater. As an amatenr, he knew the pos- (o w01(eh'aln ﬂ[ﬂl!ls .}7

sibilities then being realized in short-wave
operation.  (You scee. when the broadeast
stations began to spread ont on the Jdial,
they speedily crowded the gennine amateur
into the range hefow 200 meters: and the
ammatenrs,  thus  driven  to shart  waves,

speedily proved the internntional range of 4 s Radio servicing offers the biggest apportunity for the man
those from 80 meters down)  While the \{ interested in radio. Ahout 10.000.000 reccivers necd service
commercial development of hroadeasting was ,( \' some time or other, many are naturally inefficient and can Dbe
heing  carvied on by others, Conrad  was | "‘ imPTOVC‘I‘O“- R . P} i ol
working away at a prohlem which is of n T_hc Radlp Doctors, Tn‘cv. 18 thp 'onifr mst|:1_:ut1?n lea? 11n;l{_ e.f\(():ru:;
still greater international importance. When ' sively ra‘hfo repairs, having specialized on this phase ol radio
KDKA with ils long-wave hroadcasts was ' number of years.

talking to the American public, he sent ont ' $3,000 to $5,000 per yCI\I‘

the same programs from shorl-wave {rans- The professional “Radio Doctor” reecives $2.00 or $3.00 per visit and is

mitters to i ‘ e welcomed the hest of homes—may | tell vou more ahout this new.
I”'I'I(' » ‘I I?C “-“ R ljlf.' : ” faccinating atl _extremely profitalile business?  Write now for free hook-

wese short-wave programs were unsis- fet. “Whv the Radio Doctor.” (Farls inquiries will receive a blueprint of a recent
pected hy the “B. C. Ls” who had super vell-known manufactured superheterodyne
seded the original amateur audience: but E. W. PARKER, Pres. RADIO DOCTORS. INC., Dept. C11, 131 Essex Street. Salem, Mass.

they were heard with rejoicing by lonely

operators on far seas and remote islands, by TO NEW READERS  Back issues of RADIO-CRAFT for reference needs can

p . . . \ still he had at the regular price of twenty-five cens
exiles in tropical deserts and jungles; they each. Send cash, check or money order to RADIO-CRAFT, 98 Park Place. New York, N. Y.
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penctrated even into the polar night. It be-
aune known first to those men who go into
strange and mysterions places, that there is
a radio link binding them to their home
countries.

The results of those short-wave hroadeasts
are at last becoming known to the general
puthlie, just as did the first transmissions of
KDKRA ten vears ago. ‘They have as hy-
products the trans-oceanic telephone; the
international retay broadeasts, whereby five
continents iy hear the words spoken in a
single room. ‘Today, the publie is heeoming
short-wave conscious, and  therehy  inter-
nationallv-minded: as country atter country
beeomes o speaking voice, instead of an over-
looked aren on the map. Nation after nation
is adding to the number of shori-wave
broadeasters; since in the siatic-ridden
tropics, or among the widelv-scattered in-
Labitants of such great regions as Central
Africa and Northern Asia, only a short-
wave station can cover the needed area.
Perhaps the short-wave audience will en-
tirely supersede the present groups of radio
listeners. In any event, we may check against
IFrank Conrad’s radio hobby  the second
preat success.

We have vet a little while 1o wait for the
accomplishment of the third. The illustration
at the head of this article shows D Conrad
(the self-educated hov has had the riehlyv-
carned robes of a doctor of scienee laidl on
his shoulders by the university of his c¢ity)
standing heside the projector head of the
television transmitter of WSXAK (KIDDKA)

RADIO-CRAFT

which is repeating moving picture images to
the scattered, select group of amateurs who
are working to anticipate universal tele-
vision broadeasts:; just as their predecessors
of ten years formed his first little
broadeast andicnee. 1t is only the short-
wave broadeaster which ean make television
in the theatre and the home practical; if we
have to wait till 1940 for this, it will be a
fitting elimax to halt a century of Conrad’s
inventive activity and enthusiastic labors for
electrical progress.

A Short-W_a_v; ﬁeceiuer

{Continued from paye til)
gol I'HT, 16.88

:|;_rn

On the orange coils, |1
meters, at about 901, on the dial,  This
station comes in at 591, on the red: on
these coils W2X K., 1736 meters, is at 64
and W2XAD, 1946 weters, at 92, ‘The
vellow eoils give W2XAD at 34 on the dial,
WENX K, 254 meters, at abont 79, G5SW
(25.33) at about 83; and CIRX (25.60) at
86. On the green coil WBXK is at about
15: G3SW at 21: CJRX, 26; VN2MIS (28.50
meters) at 465 W2NXAF (31.4) at 6+ and
above that several transatlantie phone sta-
tions.  All these come in with good volume
when eonditions are not too had.  PHIE
wits splendid the moring this was written,

List of Parts Used
Three Pilot 00014-mf., 7-plate variable con-
densers (2, C3, Co);
One Pilot .0003-uf., 15-plate variable con-
denser (Ci2):
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HOTEL

Randolph at La Salle

A modern hotel where the
hospitality of yesterday is en-
hanced by the cheering lux-
uries of today.

Light, airy rooms—beautifully
furnished and providing home-
like comfort.

Famous for good food.

Rooms §2.50 up—
with Bath 8$3.50 up.

IVrite for Booklet -4 with ¢ity map.

Banish the eraving for tobacco as
thousands have. Make yourself frce
and happy with Tobacco Redeemer,
Notnaugslilute. not hubit forming.
Write for free booklet telling of in-
juriouseffectof tobaccoanddepend-

able, easy way to relieve
thecraving munymenhave. FREE
BOOX

Noewell Pharmacal Co.

Dept. 928 Clayton, Mo,

" EVERY
SERVICE MAN
SHOULD OWN
' THIS BOOK!/

S. GERNSBACK’S
RADIO ENCYCLOPEDIA

The First Real Radio Encyclopedia Ever Published

Regular Price $2-00

Our

Special Price

$149

(1930 Definitions)
FULLY ILLUSTRATED
Size 9 x 12 in.

Over One Inch Thick
168 Pages

Written in Plain English

DITED by SIDNEY GERNS-
BACK, Author of “Wireless
Course in Twenty Lessons” — “One
Thousand and One Formulas” —
“Practical Electricity Course” — “The
Radio Educator,” etc.

S. GERXSBACK’S RADIO EN-
CYCLOPEDIA is the only standard
work ever published in America at-
tempting to classiiy alphabetically the
countless words used in the highly
specialized science of RADIO. The
ENCYCLOPEDIA is written in plain
English so that everybody can under-
stand the definitions and descriptions.

No expense has heen spared, cover-
ing over two vears in compilation, to
make it worthv a place in your library.

It is published in one volume—168
pages—size 9 x 12 inches, over an
inch thick and nicely accommodates

the bheautiful illustrations and the
large, casv-to-read type.
The work contains 3549 photo-

graphs, drawings and diagrams.
REMEMBER THIS IS A REAL
ENCYCLOPEDIA — NOT A DIC-
TIONARY — and very few of the
things described and illustrated in this
volume can be found in any diction-

ary, or any other encyclopedia. i
The hook contains as a supplement a
classified cross index designed to bring
together radio references under one
heading having relations in common. |
All circuits new and old are de-
scribed by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means of photographs and drawings.
The volume is printed upon fine
paper—hbound in full black Keratol,

marbled paper fly leaves and end
sheets, with the title stamped in gold. |
SEND NO MONEY [
Just Pay Postman |
(Canada or Foreign send Check or
Money Order for $1.75) |

ISKOR PRESS, r-6-30 |
286 Fifth Avenue,
New York, N, Y.

Send me one copy of Sidney Gerns-
back’s First Radie Encyclopedia in one
volume as advertised. 1 will pay post-

]

| Inc.,
|

I

|

| man $1.49 plus postage on delivery.
I

I

I

I

|

Address .

Town and State....
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One Cardwell .00015-mf., 3-plate variable
condenser, Type 16717 (C9);

Five karas vermer dials;

Three Buftulo 4-prong tube sockets, and
tuhe bases for hone-made plug-in coils,
(L1, L2, L.3)%

Three type 22 gereen-grid tubes, and three
Benjamin No. 9040 sockets (V1, V2, Vi)

Oune ““Linvtobe” O001-mf. condenser
(C1):

Twelve Pilot “l1sograd”® .01-mt, fised con-
densers (C10, and Ci3 to (23 inclusive)

Two Dubilier small mica .00025-nf, fixed
condensers (C2%, C25);

One  Dubilier 1-mf. fixed
005 (C26)

Two Dubilier 02-nf, fixed condensers, (C5,
C8);

Two Sangummo 00015-mf. fixed condensers,
(Ch, C7):

Four Aero R.F. c¢hokes, No. 60 (RIF'C 1 to
4):

One  Silver-Marshall
(RFC5);

One X-1. grid condenser No. G-5 (C11) and

fixed

condenser, tipe

R.F. No.

choke, b

One 'Fobe 10-megolun grid leak, “Tipon®
type (11:3);
Two Aerovox 100000-ohnin fixed resistors

(R1, k2);

Three Eveready cells. No. 950, for grid bias-
g (O Ty

One "12A 1ype tube, and Benjamin No. 9010
sacket (Vi)

One Aero short-wave coil base for two wind-
ings (L4, 1.5) or

General Radio plugs and  jacks for home-
made coils and hases.

One Carter *Midget” 10-olun vheostat (R4);

One Yaxley “Junior® 20-olun rheostat (105)

One Cirter short jack (J): and

Miscellaneous materinl, as described in text.

Tuning for Foreigh
S. W. Stations

(Continued from puge Gi3)

one every ten kilocyeles from 3550 to 1,500
ke, inclusive,  This gives one channel to a
division on our dial. and each station there
fore corvesponds to a different reading.

It is nol necessary lo discuss the relation
of kiloeveles to meters here (svee Figo 2)
exeept to say that the fregueney inereases
more and maore rapidly as the wavelength
hecomes shorter.  Between 13 and 80 eters
(1he eflective short-wave hroiudeast hand)
there is more than sixteen thousand kile
eveles separvation, or sixteen times the width
of the upper hraadeast band.,  The avernge
short-wave set covers this with three or per-
haps four cails and as wany revolntions of
the tnning dial——tvemn 0 to 100, T slations
were operated on channels ten kiloeyveles
wide, a8 in ordinary hroadeasting, we waonld
cover three to four hundred of than in one
turn of the dial. On the smnller coils. the
muuher is even greater. The stationd there
fore. covers onty a small part of the space
hetween two nummbers on the dinl. If we
skim over the dials in the manner to which
we are accnstomed in medinm-wave tnning,
we will pass over many “neises” in our sct
which are really stations that wonld give
rood loud-speaker strength if  properly
tuned-in,

The proper procecdure, therefore, in oper-
ating a short-wave set, is to calibrate the
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radio engineers do not guess—

4 Where reputations—of both products and men —depend on
exactness, there is no room for guesswork. 4 Modern measuring

instruments, plus the trained scientific mind, determine radio
receiver performance in advance. The certainty of this

performance is guaranteed by the use of tested and

proven parts. § Pol)'mel Products have been approved by the engineering

luboratories of practically all leading receiver manufacturers. Over 80%

of them use Polymet Products in their production

which is possibly the best proof that “*Polymet

Engineers do not guess: —rhey Enow, too!™

1. Remote Control

2. Single Dial Control

3. Compact

4. Installed in Two Hours

JOBBERS - DEALERS:

6. Power Detector
7. Screen-Grid Audie

RESISTORS
TRANSFORMERS
VOLUME CONTROLS

ELECTRICAL COILS

ENAMELED MAGNET WIRE

PAPER AND MICA CONDENSERS

Ask for leaflet CL.1 giving diagrams of popular eircu'ts including
autonobile radio receiver. A catulog of Polymet parts i« availablc or. application,

POLYMET MANUFACTURING CORP. §31.A East 131th S1,, New York Chiy

Polymet Products

Finished in design to the last requirement

5. 3 Stages of Screen-Grid R.F.

8. Shielded Battery Cables

| The automobile market is wide open.
as our agent and share in the profits of which will be realized in this new development,

9. Adaptable To Any Type of
Antenna

10. Least But Not Last, "Within
the Price"

Here is your chance to act

coupon below for further information of our special propesition.

Srcrrcpmeeeeeeeeemmeny SEND TODAY seeoneeeesesssseseseeeeee |

CONTINENTAL WIRELESS SUPPLY CORP.
60 Newark Street, Hoboken, N. J

O Kindly send me your special agent's proposition

O Kindly send

Adidress

ve further particulars on your auto kit.

“VOICE OF THE ROAD”

A 1930 AUTOMOBILE DEVELOPMENT —Remotely Controlled

Here is a finished product that really works.
for universal adaptability te the automobile.
Here are some of the features incorporated in this advancement:

Send
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NEW JERSEY

COMFORT
Withouwt Extravagance
Beach Front Service at Mad-
erate Prices. Service, cuisine
and appointments equal to that
offered at the best beach-iront

hotels.
Fireproof
All Outside Rooms

\With or \Vithout Private Baths
Phone in Al Rooms — Garage

The Norris Co.,
Frep M. ALLGAIER, Mgr.

KENTUCKY AVE
near BEACH

No man Of woman can eacape
the harmful efTects of tobacco.
Don’t try to banish unaided
Join the thousands of 1nvel.er- ™
ate tobacco users that have
founditeasy toqult withthesidof thoKeeleyTreatment.
Quick!y baniahes al! eraving for tobacco. Write today
for Free Book telling how to quickly Free yourself {rom
the tobacco babit ard our Money Back Guarantee.
Dept, L-702 Dwight. Illinois
you that T wili teach yon, by mail. in one lesson, the sim
by only. Ieoking in the eres
1'raised by New York,
Thursion, Black-

the hold tobacco has upon you,

Treatment For
TobaccoHabit

Successful For

Over 50 Years

THE KEELEY INSTITUTE
plest, shortest method all for $1.00.  Not telepathy. You

., P. 0. B85

can read one’s mind lo a dot.
of partner. chnm. wrectheart, ete
lioston, Montreal 1'allce Chiefs; rolleges;
slone ete.  If fake. lol them arreel me
A. HONIGMAN, Dept. WS-6,
M ontreai, Cnmda
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receiver in the method illustrated, and make
notations where certain  desired stations
should fall on the dials. Note when these
stations may be expected to operate; and
tune for themn at the proper times, on the
proper dial readings. Pick up the signals
by the “beat-note” method; that is, set the
detector tube oscillating, and piek up the
cirrier-wave or “squeal”  After the car-
rier is tfound, keep the wavelength or tuning
diat set in the exact center of the syueals
and turn the regenevation dial back past
the peoint of oscillation. Then, very slowly,
move it up again until the best reception
is obtained.

The third point is, how shall we de-
termine what stations to tune for? At the
present time, all short-wave broadcast sta-
tions are of an experimental nature, and
their wavelengths, as well as schedules, are
subject to sudden changes without notice.
And, since distance means litte or nothing
in short-wave rceeption, the carrier-wave in
its longer path is more subject to at-
muspherie conditions than the nearby me-
dium-wave broadeasts. Stations which can
be heard with great volume at one scason
of the vear are often unheard at another,
regardless of the power which they use.
The short waves, also, are peculiavly affeeted
by snnlight; some being reduced in strength,
and others greatly increased in volume on
the arrival of darkness.

Since reception is world-wide, nieans of
eonmunicatior are slow, and no wuniversal
language is vet in use, no aeccurate list of
stations can be compiied. (It may be suid
that many of the most powerful slations
refuse to give any information for publica-
tion, as to their activities.—Editor.y For
that reason, short-wave fans have grown to
depend on each other to keep posted on the
varions changes which are taking place. The
writer, realizing this, has formed an organ-
ization of active short-wave cxperimenters
to gather and exchange the most recent in-
formation on short-wave hrouadeast opera-
tion. By this means, timely bulletins are
avitilahle to members, and new stations are
Iwing dailv discovered which appear on no
list

In conclusion, it may be said that recep-
tion of short-wave broadeasts directly from
overseas is not so dificult as may be im-
agined; it is a conmmonplace ocenrrence to-
day.  In the words of the well-known
announcer of PCJ: 1t is no longer unusual
to hear programms emannding from half-way
around the globe” Tt is possible to pick
np programs in Siamese, Rtussian, German,
Spanish, French and many other langnages,
in addition to English, to-day.

Now is the time for every radio fan of an
enguiring turn of mind to start in this fas-
cinating game; for it is becoming more and

more commercialized every day, and the
stage of thrills will soon be passed. As it
is, the larger stations no longer welcome

reports of reception, regardless of the dis-
{ance covered,

There is, however, much room for experi-
ment on short waves, and who knows what
developments are fortheoming in this vast
unexplored  field*  International rebroac
casts, conversations from ships at sea. nir-
planes in flight talking to land stations, tele-
vision, and many other novelties await the
short-wave fun to-dayv; and the era of short-
wave work has only begun.
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PracticalSound Proijection Maintenance

(Continved from page 615)

tone ncedle instead of the full-tone, vou may
be free trom this trouble. A hali-tone or
low-ione needle will frequently renmin in
the proper groove while the full-tone will
Jntp.

1f the needle does jurmip or single-track,
and vou are willing to spend the time and
patience to master the trick, yvou can re-
store it to synehrvonization.  Torn off the
horns in the theater, letting the pictnre run
and leaving only vour onitor on. Place
your arm on a convenient and steady rest
and, after determining whether the sound
is ahead of or behind the picture, lift the
pick-up slightly and plaee it either ahead
or behind the groove in which it has heen
traveling.  1f the record is single-tracking,
pliee your hand on the pick-up and press
down.  This will in nmany cases “cut-
through” and vou will have no trouble with
that record thereatter. Of course, atter von
have cut through, vou will still have to
restore “sync™ hy the method outlined above.
This may sound very hard to do—practically
impossible—but, it you are willing to spend
a little time, you will be surprised by the
case with which you ean accomplish ihe
trick, to the admiration of anyone who may
watch vou.

Sound on Film

The greatest enemies of sound on film are
dirt, ¢il and vihration.  Dirt and oil on
the film, in the optical svstem, on the photo-
electric cell. or in fact in any place in the
hooth where it can be transmitted to the
above named parts, is highly nndesirnble.
A drop of oil on the required parts at
regular intervals is always superior to a
deluge of oil when the spirit so moves you.
Careful oiling rvegularly and cleanliness not
only of vour machines but your entire bhooth
will do much toward saving you trouble in
many ways, Light can not penetrate oil
and dirt as successfully as it does clean
film, clean lenses, clean exciter lamps, and
phatoelectrie cells. Take the hint; you will
never regret it

Wateh your exciter lamp and see that it
is nol torning hrown, or the filament sag-
ging or showing other signs of old age.
Keep it in perfeet alignment; do not take
for granted that, heecause you once lined
it perfeetly, it will stay that way. Check
it frequently and keep it lined.

Wateh vour photoclectric cell; be sure
that it is clean and is making positive con-
tact. Be sure that no extrancous light is
getting into the cell window. The light from
the exciter lamp, as varied by the filim, is
the only Hght that is meant to enter the
coll: ey other light entering the cell at the
smpe dime will spoil the quality or intro-
diee foreign noise which is not desirable,

Checll your lems assembly frequently, see-
ing that the lenses are perfectly clean; and
he sure the assembly is facused eorreetly,
for this has much to do with good quality.

Keep the sprockets in the sound-head
absolutely clean; for dirt or built-up enl-
sion will tend to canse the sprocket to pull
the film unevenly and ke the sound
“wobhle,”  Be suve vour fihn guides are ad-
Justed so that the sound aperture is in the
center of the sound trvack (as shown in

FFig. 1), If the sprocket holes pass by this
aperture or other nneveness (other than the
track itselt) all sorts and kinds of noises
will he made.

Any attention or time that von ean give
to either your machines or yourself will pay
good dividends; for the well-kept machines
and the competent projecetionist are both
factors which are more than appreciated in
the industry to-day, by the producers, the
exhibitors, and right on down to the very
people who say “Hello” to yvour box ofliee
hefore they come into your theater.

Thec Cooperative Laboratory

(Continned from paye 647)

the casual reader to assume that these were
the  final iron-bound  specifications.  ‘Lhe
cireuit is still very mueh in the experimental
stage ) 12 shonld be ahout 100,000 olius,
while R3 sheuld he about 6,000 olins. The
resistanee R4 should be variable, if possilie,
and should be around 400 ohms. A standard
400-ohin potentiometer has worked out very
well in this position.

In conelnding this article, it should be
eaiphasized  that the use of vour present
detector, in connection with the additional
installation of the direet-conpled amplifier,
will avoid several pitfalls which have proved
renl stunibling bloeks for many experiment-
ers. You will then encounter no trouble
wilh unbalaneing of tuning condensers. The
stahility of vour RF. aniplifving  eirenit
will not he affected in the least, and the
biases on vaur direct-coupled andio ampli-
ficr will not *“lrift™ when you tune to a
strong earvier wave.

Next month we will reveal the details of
a  pnsh-pull  resistance-coupled  amplifier
which is capable of delivering good audio
quality without choking, and which operates
from the standard-voltage power pack.

New Radio Devices

(Continwed from page G37)

blade te release the serewdriver tock. The
knife blade is sturdy and will meet the ex-
acting conditions of serviee work.

Steel of a high quality is nsed for both
the blades and, with reasonable care, the
knife will render service for vears.

A tsheep-foot™ knife-Dlade is shown in the
illustrations but o “pear-shape™ blade is also
availabe, althongh it is not so highlv rec-
ommended  for regular serviee work, A
cocoliolo Landle is used on this knife; and
its nanreplate may be warked for identifica-
tion. When opened, it is 61, inches long
over all.

Aluminum Box Shields

Beautiful silver dip finish, 5 x 9 x 6 inches, $1.89.
We make any Size to order in 24 hours.

No. 1424 Federal Anti-Cap Switches, §1.95
Genuine Baldwin Type “C” Phones, a necessity
for short-wave reception, $3.65 a pair.

Test Prods, hard rubber handles, 59¢,

BLAN THE RADIO MAN, Inc.

89H CORTLAND ST. - - NEW YORK
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0pen this

FREE BOOK

Ulrﬂ

u\ 5

and you open the door to

SUCCENSS
IN RADIO

OU, ton. ean he trained for a big-time radio job
. . Clip this coupon wow cud send for this
}‘mr‘ BOOK . Read it page by pnge . . . see
fur vourself why (housimds of fellows just like you
ane now making from $30 to $100 g week
‘This free lwok gives vou 40 fascinating pages of
pictures and text, all aboit RCA Institutes, the
only scleol that is endorsed hy thie Radio Corpora-
tinn of America , . . The school that actually sends
vou tadio instruction direet from RCA . . . the
very source of radio achievement!

Easy to Learn Radio at Home in
Your Spare Time

Let the RCA Institutes Home Leboratory Training
Course give you the real inside facts of radio...
quickly and easily. Use your spare time to train for
guecess with the remarkable outlay of screen-grid
apparatus given to every atudent ot this course. You
learn how to eolve every radic problem guch as in.
stalling, repairing and servicing fine sets. This is
the training that will help you to make money in radio!

RCA Graduates in Big Demand

For more than 20 years. there has been a well-paid
position in Radio waiting for practically every gradu-
ate of RCA Institutes. This is » record unequalled
by any other school. Only the vast resources of RCA
could give you this practical training . . .

Send for this Free RCA Book
“Radio . . . the Field of Unlimited Opporiunity.”

Start today on the road to Success in Radio...
Send for this FREE BOOK. Every page is packed
with pictures and text telling jou all you want to
know ahbout RCA Institutes, the oldest and foremost
HRadio training organization in the world. Radio can
easily be YOUR ROAD TO SUCCESS...That's why
you should CLIP THIS COUPON NOW!

RCA INSTITUTES, INC.

A Division of Radie Corporation of imerica

RCA INSTITUTES. Ine.
Dept. SRA-6, 75 Varick Street, New York

Gentlemen: Please send me your FREE {0-page
book which illustrates tne brilliant opportunities
in Radio and describes your lakoratory-method of
instruction at homel

Name-- -

Address —
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When Your
Tubes Have
"Three Lives

Like the proverbial cat, your tubes can
have several lives. It’s just a question of
treatment. If your A.C. tubes last less
than six months, you are throwing away
six to twelve months of full normal life.
Charge it to EXCESSIVE line voltage.

If your set sours early in the evening,
when folks turn on lights and radios,
blame it on LOW line voltage.

In either event, it now becomes your
fault. Because, by investing the small
sum of §1.75, you can overcome the
effects of high and low line voltages for-
ever. Here's how:

Automatic

Line Voltage Regulator
Clarostat

Its name tells the story. Compensates for
all line voltage fluctuations, Applied to
attachment plug of usual A.C. set—no
tools, fussing, experience. AUTOMATIC
—provides immediate change in compen-
sating resistance for all voltages. No taps,
switches, worry. Neat. Compact., DIF-
FERENT.

Install it—forget it—and save the price of
two or three sets of A.C. tubes per year—
and perhaps a costly power pack failure.

ASK your dealer
to show you the
greatest invest-
ment in radio to-
day—the AUTO-
MATIC Line
Voltage Regulator

Clarostat. But be-
ware of substi-
tutes! Watch out for switching! Demand

what you ask for.

CLAROSTAT MFG. CO., Ix~c

Specidlists in Aids to Better Radio

285.7 N. 6th St. :: Brooklyn, N. Y.

rtter Radio
Reception

AMPERITE automatically
maintaine the most efficient
tule voltage. Improvestone,
seneitivity, volnme., For
every tube, 81.10 with
mounting (inU.8. A.). At all
detiors.

IPERITE

=
This symbol

rponation

‘:ﬁ:{::':: 661 BHOADWAY, NEW YORK
means—- FREE—"Amperite Tuha

Chart."Write Dept. RC-6

IPERITE

. Ve mar are

SELF-ADJUSTING "Rheastar

3
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Review of Recei Radio Literature

TELEVISION, by H. Horton Sheldon,
Ph.D. {chairman of the departinent of
physics, Washington Square College, New
York University; science editor, New
York flereld Tribune) and Edgar Norman
Grisewood, M.A. (instructor of physics,
New York University). 190 pages, illus-
trated. 51% by 83 inches. Stiff buckram
binding.  Published hy D. Van Nostrand
Cu,, New York. Price, $2.75.

In spite of the large mass of material that has
accumulated through the efforts of many workers

| it the field of television, 1t 1s surprising how much

| the entire art is

| Chapter 3,

has heen condensed into this hook in such a clear
and concise manner that the layman can grasp it
And this does not reduce its value to the expert;
for references are fully given in all instances where
the subject hecomes too technical to he included in
a hook of this scope. In fact. it is safe to say that
included in this book with its
references; it should be read by all who are in-
terested in any phase of radio. It is written by men
who know physics. to cover a subject which com-
bines many branches of physics, and is the hrst
comprehensive American Look on television.

Chapter 1 clearly outlines the essentials of tele-
vision; Chapter 2 covers briefly the historical back-
ground and shows the development of television
from the early methods of transmitting still pic-
tures.

Optical science, which plays an important part in
this subject, is covered in an elementary way in
which also tells muech of importance

about the human eye. \While the nature of light

| cannot be mathematically considered in a look of

| meture

this type, it is sufficiently covered in Chapter 4 to
give the reader a general idea of its basic prin-
ciples.

The selenium cell. the first light-sensitive device
discovered, has always played an itmportant role in
trausmission, aud is fully deseribed in
Chapter 5. 1lts new sister, however—the photoelectric

1l-—who is more active, alert. and quicker rmakes
television possible and is explained in Chapter 6.

Chapter 7 tells all about the glow-lamps (mainly
neon lamps) which are used at the receiving end
to produce the moving picture or image; and
Chapter 8 about oscillographs. both electro-mechani
cal and the cathode:-ray types. ‘The latter may play
an important part in television in the future, due
to its virtually instantaneons action.

Chapter 9 shows the different methods of scanning
an image and Chapter 10 those of synchronising the
scatming devices at the transmitter and receiver.

Telephotography. or the art of transmitting photo-
graphs by wire or radio, now commercially suc-
cessful, is the foreruuner of television and forms
the subject of Chapter 11.

Then we start with television itself in its present
forms, and find described in detail the Paird Tele-
visor (Chapter 12): the Bell system (Chapter 13,
which occupies more space in the hook); the Jen-
kins system (Chapter 14): aml the Alexanderson
System (Chapter 15). These are the four main
systems in present use and, while hasically alike,
they wvary greatly in detail.

Chapter 16 shows some interesting relays: Chapter
17, amateur egnipment. and the book ends with
Chapter 18, which treats of the future of television.

(C.]J. F)

WIREBELESS PICTURES AND TELFE-
VISION, by T. Thorne Baker (Fellow of
the Institute of Phvsics: Associate Memn-
ber, LICKE.: Member, LR.E.: Fellow of
the Physical Soeicty of London; Fellow
of the Roval Photographic Society). 18t
pages. Tllustrated. 5 by 7% inches. Stiff
buckram binding.  Published hy D. Van
Nostrand Co., Inc, New York. Price,
F2.50.

The art of transmitting pictures ly  electricity

dates back to 1837 when Morse, the inventor of the
telegraph, succeeded in recording code messages

electrically on a paper tape at the receiving end.
From that time until the publication of this hook
Mr. Baker carries us through the evslutionary
stages of picture transmission and television. The
main bulk of the book deals with the transmission
of still pictures, the last chapter only covering
television; bul since the two are as closely related
to each other as “wireless™ is to *radio,” we le-
lieve it should be included in the libraries of all
television and radio experimenters. The look covers
the theory very completely and gives references to
other papers whence material has Leen taken. \While
it goes into higher mathematics where this is deemed
necessary, the general style is such that the layman
can understand it.

Chapter 1 tells us about the earliest forms of
recorders as used im the telegraph and for trams-
mitting images. Chemical recorders as well as the
code method of transmitting “‘picture information”
are described.

Some very good information about selenium cells
aml photo-clectric cells is given in Chapter 2.

Chapter 3 shows various forins of receiving in-
struments for stll pictures. Galvanometers and
oscillographs. including the cathode-ray type, are
deseribed in this chapter, and mechanical inkers for
drawing the picture are included.

Chapter 4 deals with the photographic image anil
photography. and Chapter 5 with synchronising de-
vices. such as toning forks. and phonic metors.
Relays. illuminants, and batteries are also covered
in this chapter.

The transmission of photographs with selenium
cells is deseribed in Chapter 6, as well as the frst
commercial apparatus.

The telantograph, a machine for
sketches, drawings, autographs,
is fully described in Chapter 7.

The relief system of sending pictures fills Chap-
ter 8. Both Belin's Telestereograph and Tschorner’s
process are described in detail.

Chapter 9 covers the half-tone method of trans.
mitting pictures and Chapter 10, the Bell Telephone

telegraphing
handwriting, etc.,

System, which divides the picture into lines. Nat-
ural color transmission is also described.
S0 far the ook has described only the trans-

mission of photographs over wires. In Chapter 11,
radio transmission with its accompanying problems
is considered. This brings us to the television field,
which is covered in Chapter 12, though rather
brietty. ns the greatest strides in televisiou have heen
made since the first publication of the book. How-
ever,  color transmission, the Campbell-Swinton
method which employs the cathode-ray oscillograph.
and the Baird system are described in this chapter.
(C. 1. I)
TELEVISION, by Alfred Dinsdale (Asso.
1.ILE.. editor Television Blagazine), with
a foreword by Dr. (now Sir) J. AL Flem
ing, M.A.. D.Se.. F.R.S. 180 pages. 1llus-
trated. 5 by 714 inches. Stiff buckram
binding.  Published by Television Press,
London.  Price, 5/6 (%1.38).

The foreword, as a notable scientist’s viewpoint
of the subject. is worth anyone's time to read; it
familiarizes us with the importance that television
will play in the finwre,

Chapter 1. the introduction. merely inspires en-
thusiasm ahout the subject. and Chapter 2 starts
i with the heart of television, thc electric eye.
showing the action of the human eye. and briefly
outlining the earliest experiments. The next eight
chapters cover the history of the (evelopment of
television and the varions sysiems employed.

The final chapters. 11 to 15 inclusive, are of in.
terest to all experimenters; for they ecover many
interesting  possihilities of television. The theory
of the subject is discussed. showiug the speed limi.
tations inherent in present methoeds, “PPhonovision.
or the recording of picture.sounds on a phonograph
record is descrihed; also “noctovision.” which em-
ploys infra-red light and makes possible “seeing in
the dark.” John L. Baird's transatlantic experi-
ments are described, also his methods of stercoscopic
and television in natural colors. Although the main
bulk and interest of the hook is devoted to Baird's
achievements, this does net detract from its value
and we may fully recommend it to all readers,

(C. ). F)

(A
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BRAND NEW
( ORONA iils

Lowest Price—Easiest Terms
Fver Offered

L hl"b vour chanee to own that brand new Genuine Model 3 Corona

you've wanted—on the easiest terms ever offered—at the LOWREST
PRICE cver offered. Complete in every detail; back spacer, ete.  Manu-
facturer's Guwrantee. Recognized the world over as the TFINEST,
STRONGEST. STURDIEST PORTABLE BUILT.

S. loveton writes: “It truly is a won- ¥. I. Darsuglia. j writes: ‘I am very well pleased

derful machine. 1 am very pleaseil witii vour little Corena and I must say 1 do not know
with it and find it very simple 10 work although it what I would really do withour it. It works like a
is the first typewriter I have ever nscd charm and bas every convemence nf a larger machine.”
Don P. Fina. composer and pianist says: ““Corona has Mrs. G. Bernstein says: “Allow me to thauk vou for
helpe(l me put myv songs over and is still doing it. prompt delivery of the Corona. [ am dellghled with
find it just the thing for writing words to songs and it and kuow i shall derive great pleasure from its
for all correspondence 10 the profession.” possession.

@om for 10 DAYS FREE

Only a limited number of these splendid machines available. To get
one, you must act now! Experience the joy this personal writing portable typewriter can give
you! Use it ten days free! See how easy it is to run and the splendidly typed letters it turns out.
ldeal for the office, desk, home. traveling. Small. compact, light. convenient. Don’t send out
letters, manuscripts, reports, bills in poor handwriting when you can have this Corona at such a

low price on such easy terms. Remembel, f—maccme—-——————— e ————————
these are brand new machines right out of - = -
the Corona factory. l Save hflone}" Lse This Coupon :

l Smith Tvpewriter Sales Corp.

|
carrying case FREE 1 {Corona Division) :
' |

469 E. Ohio St.. Chicago, Dept. 1136.

lf you act NOW! | Ship me the Corona. ¥. 0. N U.Ic-ngn On artlval I'll deposlt §2
with expres: agent If ! keep machine I'N send you 33 a maonth
I 1kl the $37 ol'l”hllﬂnl'? of $39 ':ll prl”‘, ix pald e thle to rt‘nlmln |
: . 4 r i L 1 g i with you unti et am !o have duys to iry the typewrlier
Leatheroid car rying case, Olie]n instructions free on this | I(‘I deride pot to kev':- 11, 1 will repack ‘nl:l return to expre4s ngent '
offer. Send no monev—just the coupon. Without delay allio will) ety You are 10 give your standard gusrantee,

or red tape we will send you the Corona. Try it 10 days. :
If you decide to keep it, send us only $2—then $3 a month |
until our special price of $39.90 is paid. Now is the time |
to buy. This offer may never be repeated.



604

PATENTS

Protect Your Ideas

Write for Instructions,
free on request - - or
send drawing or model |
for preliminary exami-
nation of Patent Office
records

Promptness Assured with
Best Rosults

Miller & Miller

PATENT ATTORNEYS |

Formcr Members Examining Corps,

U. S. Patent Ofiice
265 McGILL Building, Washington, D. C. |
i

PATENTS
TRADE-MARKS

00 NOT LOSE YOUR RIGHTS

TO PATENT PROTECTION
disclosing your invention to
for blank form *“Evi-
oENCE oF CONCEFTION' to le signed
and witnessed.
LANCASTER. ALLWINE & ROMMEL

{Rexistered Patent Atiormeys)

475 Ouray BIdg., Washington, D. C.

Originztors of forms **Evidence of Conceptiou"

Defore
anyone send

TRADEMARRKS COPYRIGIITS

Before showing your {dea to anvene. send for
New “Duplicating Invention Reeord®"’ vou
keep o copy for evidence and send me a copy

for adviee and exact cost of Dhatent Frompt
I'ersonal Rervice, Advice and Record free on

JOHN J. LYNCH. Registered Patent Attorney

41-F Park Row, International Building,
New York City Washington, D. C.
ATENT \\'rm' for Free Guide Rook,
OW TO OBTAIN A
ENT” and Reeord of
invention Blank. Seud model or skeieh and deserip-
tion of yonr invention for onr Free Opinion whether it

comes within alent Otfice Rules. RADIO and FLEC-

TRIC \|4 ("Noi a Specialtv.  Promat. Eiicient Seraicee.
ENT OF FEES IN INSTALLMENTS

V!CTOR J EVA NS & CO.. 923 - 9th, washington, D. C,

| termine,

Send now for this
new free radio catalog
whith saves you many dollars on
racho outfits, kits, parts. tubas and accessories® Also

ME CONVERSION CHART FREE. Tells you in.
slanlly what_lime it is in any part of the worldl
Given free if Your renuest for catalog reaches us

PO CENTINTR: T NI

202 JACKSON ST., CHICAGO. ILL.

Genuine PILOT Products

| prepared 1his diagram package which includes the

| radio

RADIO-CRAFT

SUPPLEMENTARY DIAGRAM—PACK-
AGE No. 1. Published by Radio Treatise
Co.. New York. 115 sheets, 813 by 11
inches, punched for standard filing, each
illustrated. Price, $2.50.

As a supplemental reference the publishers have

wiring diagrams of the late receivers of foremost I

manufacturers, hut does not duplicate the
circuits in the “Trouble Shooter’s Mauual™ by John
F. Rider.

In the list are represented Steinite. All-American
(Mohawk), Gulbraunsen. Bremer-Tully, Earl. lTwia,
P’hileo. Peerless, Temple, Brunswick. Amrad. Spar-
tor, Audiola, Balkite, Sonora, Crosley, Kenuedy,
Stewart-Warner, Automatic Electric, Radiola, Ma-
jestic, Stromberg-Carisen, Edison, Desch, Victor,
Grelie, Traveler, Silver-Marshall and Eveready.

Only one side of each sheet is used. Wherever
available clectrical values have bLeen shown on the
diagrams, which are black-on-white. In addition
to circuit wiring. the parts layonts and instrument
details of certain sets are also shown.

Electrostatic speaker inodels. screem-grid models,
automatic control models, D.C. and A modlels.
25. 50 and 60 cycle models, hattery and )¢ l.uxe
A.C. mnodels, automatic-tuning models. and chasses
of all kinds are included in the contemts; which are

| not sold as separate sheets. I

RADIO NOISEES AND THEIR CURE.
Published by the Tobe Deutschmann Cor-
poration, Canton, Mass. 72 pages, illus
trated, 6 by 834 inches. Price, 25 cents
This little hook is already in a second amd enlarged

edition, indicating the interest which its theme,
“The Radio Interference Problem and Its Selution.”
have for the radio trade and the great radio
antlience. Its publishers. who have been the origina
tors of an incessant campaign against man-made
static, have organized an interference engineering
service, for dealing with counditions i any given
community where public interest lias been aroused
to 1he extent of asking a survey. The book may
be read by the layman for its educational value in
explaining the cause aud cure of electrical noises
aud it is especially designed for the electrician and
the Service Man, in explaining the methods of
locating interference cansed by apparatus. whether
defective or not, and curing it. All recommenda-
tions are practical: though specifications for remedies
are in the type nimbers of the pnhlisher’s extensive
line of radio-frequency filters.

RADIO CATALOG AND DATA
PPublishedt by Offenbach  Plectrie
pany, San T2 pages,

BOOK.
Com

Francisco. 272 illns-
trated, T34 x 103 inches.

This is our first catalog, and we have tried 1o
make it bLetter and more useful than any other
catalog Dhitherto published,” says the foreword.
Without all previons catalogs before us for com
parison, it may he said that this amhitions attempt
las been worthily carried oul. It is a pleasure ta
look at this catalog, with ils excellent typoegraphy. It
is filled with mnch technical advice for the con
structor and the Service Man; the materials and
equipment listed are accompanied hy information
which will make their efficient use easier to de
A part is listed: the circuit for its

shown: an electroacoustic device is accompanied
by its curve: amd so forth. This caialeg locks lik
a piece of goml primted salesmauship that is profit
able 10 the purchaser; and it may profitably he
studied by catalog designers as well as by radio
Service Men.

S

GENERAL RADIO EXPERIMENTLER.

Published by the General Radio Company,

Cambridge. Mass.  Monthily, 8 pages, ¢ by

9 inches, Pree distribulion.

The February issue of this very interesting honse
organ for the serious experimenter is deveoted to a
article by Charles F. Worthen on piczo-eleetrie
quartz plates. covering the crvstallography and the |
electrical application of this useful frequency-regu
lator whiclh is now in demand among amateurs. as
well as commercial operators and bhroadeasters. It |
will be found interesting bv all to whom transmitter

{ regulation is a practical problem.
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Orders-Ingitiries

and Mailing List Catalog

Glves counts and prices on over 8£.000
different lines of business. No matter
what your business, In thls book you
wiil find the number of your prospec-
tive customers listed.

Valuable information showing how to
use the malils 1o secure orders and In-
quiries for your products or servlces {s

given.
Write for FREE (Qupy
R. L. POLK & CO., Detroit, Mich.
Lanzest City  Directory Publishers in  the
. Branches In Irincipal ties
Malm:!‘ L’lst {Coinlbllem-—llus_ne:s Statisties
cers o Mrect Mall  Advertising
e

CHEMICALS
BOOI\LET OF EXPERIMENTS and chemical

catalog. 15c. General Chemical Companv, Hox
397. Keading. Penunu.
DETECTIVES

DETECTIVES Earn Rig \Tonc) Fxcellent oppor
tunity. Experience unnecessary. P’articulars
Fre(g; Write, George Wagner, 219RB Broadway,
N.

INSTRUCTION

BE THE LICENSED RADIO DOCTOR of your

community. Earn $7.00-$10.00 spare time evenings.
Write now for free hooklet, **Why the Radio
Doctor?”’ Radio Doctors, Inc,.. Dept. C, 131 lissex

Street, Salem. Massachusetts.

LEARN TATTOOING. Instruction catalog, dime.
Miller, X431 Main, Norfolk, Virginia,

MAGIC

LESSONS IN MAGIC!1

Become a real magician
-earn Big Mone give entertainments after

first

lesson.  Re popular at all parties. Send 25¢. for
first lesson (Worth  $2.00.) Lubnasz Magician,
8.2968 N. Ridgeway Avenne, Chicago. 11

MEDICAL

1.OST VITALITY The Specific Pill and Win.
chester’s |Iypophosphites, $1.00 per box or bottle,
postpaid. literature free.  Winchester & Company.
Established 72 years, Box 237, Mouut Vernau,
New York.

OLD MONEY WANTED

$5 to sam EACII paid_for Old Coins. Kcep ALL

old money. Many VERY valuable. Get ['osted.
Send 10c. for illustrated Coin Value Book, 4x6.
CGuaranteed Prices. We buy and scll. COIN
EXCIIANGE. Room 10. ILe Roy, N. Y

RADIO

\TTE\TIO\’ — Speakers re-
repaired, $2.00 to §2.75. Com-
plete Mower 1’ack Serv:cc—»'l‘uamformers rewound,
condenser blocks repaired. resistors (luplncated
.Imnrnmeed. Clark Brothers Radio Co., Albia,
owa.

SERVICE MEN,
wound. magnﬂned

SERVICE MEN — EXPERIMENTERS. ('hangt
hatiery sets into All Electrics for less than $8.
or build new, including tuhes for $14. omplete
instructions, Vesco Radio, 1351 9ist Ave.,
Oaklamd, Calif.
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It’S yours\
and FREE

It's just the Midget Cone
Speaker that makes radio
programs more enjoyable—
and besides its clarity of
reproduction, its smaliness
of size makes it convenicent
to be placed in any room
about the house — you get
it free, at absolutely no cost.
Many thousands are enjoy-
ing the advantages of this
attractive speaker — why
not you?

This speaker is yours — just
for entering your subscrip-
tion to RADIO-CRAFT
for one year. Fill in the
coupon below. Clip it out
and mail it TODAY
['here's not an overstock of
these wonderful  speakers
so vou must ACT
QUICKLY!

Hurry!  Fill in Coupon —
Mail 1t TODAY.

RADIO-CRAFT,
98 Park Place, New York, N. Y.

My 225 far year's subscription 1o
R \l)!li( RAKT is enclused. [ understad
that o Miduget Cone an'\kﬂ will he sent
to me ahsolutely IFREE

Dept. A

Name

Address

City...
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AFTROVON RESFARCH WORKER. Pub-
lished by Aerovox Wireless Corporation,
Brankivn, N. Y. Monthly. 4 pages, 8%
by 11 inches, dingrams.  Free distribution.
The lanuary and February issues of this house

org  contain  an  interesting article Dy the en:

gineering department of the publisher, on the use
of multipliers to increase the range of ammeters
and voltmeters.  Circuits are shown, aml instrue
tions given for the correction of scales and calibra-

tion of instruments to any dJdesired range.

RARF MFETALS. Published by Fansteel
Products Co., Inc, North Chicago, 111
56 pages, illustrated, 6 by 9 inches.

An interesting advertising booklet devoted to the
methods of obtaining and using three rare metals.
antalim, Tungsten and Molyhdenum. The second
metal. and perhaps the first, will be recognized
quickly by the radio fan; lmt it may surprise him

1o find the third described speeifically as “The

Metal of Radie.” The explanation is that. while

tungsten may provide the filament. molybdenum has

qualities equally desirable for the grid. ~The reader.
if he he a radio fan, will recall that the first tules
were at hest rather tmakeshift. It was by no means
nncommon for a grid to sofren.

the plate or filament, and quietly render a $6 b

utterly useless. Becanse molvbdenum has made

such trouble a rarity. it deserves no small part o

—_——

lean until 1t touched |

the eredit due for the greatly improved performance |

of radio tubes and for bringing down the price”
Tantalmn, well known as a material in electrolytic
rectifiers, is also valuable for tube grids and plates.
The book, which embodies much useful informa
tion for the engineer, is addressed to the industry,
rather than the exmperime:icr. [t is interestingly
written, attractively illustrated and printed,

SHIP-TO-SHORE BROADCASTS

Arrival of the latest German liner Europa, which
set new record for a speedy crossing of the
Atlantic, was siguified hy a broadeast from a short
wave transmitter on the hridge of the liner. This
was relaved to Ilnrope from Schenectady. FEvents
of this nature are multiplying: and they will con-
tinuzally afford the short-wave broadeast listener the
opportunity for many interesting experiences.

STATEMENT OF THE _OWNERSHIP, M

MENT. CIRCULATION. €TC.. REQUIRED BY THE
ACT OF CONGRESS OF AUGUST 24, 1912,

0Of Radio-Craft. published monthly at Mt Morris,

for April I, 1930

state of New York

County of New York

a8,

FIL.

ftefore me. a Notary Publle in and for the Siate 1nl
M

county aforesald,  versonally  abPpeared lrving =
hetmer. wha, having heen duly sworm acrovding to Iu\-
deposes  and s that he s the buslness imanuger
Radig-Craft and 1hat the foliowing Is. to 1he best
of his knowledZe and bellef, a true statement of the
ownership, manugement, etc., of the aforesubd hobliea
tion for the date shown in the above eaption. Fequired
by the Aet of Augnst 24. i912. emhodied In section 411,
Yostal Laws anhd Reguhations, to wii:

1 That the oames and  addresses of the publisher,
editor. wanaging editor, _and husliness managers are
rablisher, Technl-Craft Publlshing Corporation, 404 North

Wezley Ave.. Mt. Morils, L.
Edltor, Huge Gemshack, 98 Park I'laee. New York ity
Managing  Editor, R, D. \Washbhorne, 98 Park  Place
New York ity
Ttusiness Manager. Irving R, Manheimer. 98 Park Place,
New York City.
] That the owners ar

Mugo Gernshack. 98 lm'k Mlace, New York City

Sldney Gernsback, 9% Park Place. New York City

D. Manheimer. 98 I'ark I'lace. New York Clty
That the known hondholders. niortkagees.

securlty holders owning or holding 1

of total amount of honds, mortgages.

llen are: None

4 That the

names of the

ers, If anmy,

and other
per eent or rmere
of otheér securi

two  paragrahhs
owners

shove. giving the
amd  seeurity |1
Hst of stackholilers

npon  the hovks  of

next
stockholders,
contain et only  the
and  secnrlty holders as they appear
the comhany it atso. lu eases where the storkholder
or securlty  holder aphears Whon the books of |

bany as trustee op in any other ticlueiary relatizm, th
name of (he berson or corporation for whomn  sueh
trusiee Is acting, is glven; alse that the sald two para-
gPabhs  rontain  statements embracing  atfiant's  ful)
knowledge ancd belief s 1o the eclrcumstances and  eon
ditions under which stockholders atwd zecurity  hohletz
who o not appPear vpon the hooks of the rcompany as
trustees. hold #ock amd securitles In a eanacity other
han that of a hona fide owner: and thiz aftiant has ue
reason  to  helleve that  any¥ other person. association.
or ecorpofation has any inferest direct or Indirect in the
sald stock, bonds. or other seenritles than as so stated
by him.

IRVING S
hefore e

ROZELLA BENNETT.
(SEAL)
(My commission expirex March 30, 1931.)

MANHEIMER

Sworn thia 1st  day

Aprll.

ta and subseribed
1930.

of

Notaty Pubiie
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PRACTICAL PRACTICA. RADIO
RADID

RADIO m\ {ECEIVING

Tuses
MOYER R;_mm MDVER

Wosm.L Mom WOSTREL
WOSTPEL

How ¢ Buitd, Test,
Repair, Maintain - -
Radio Recerving Sets

The three volumes of this Library cover the entire
field of building, tepairing and ‘‘trouble-shooting”
on modern radio receivers. The Library is up-to-
the-minute in every respect and includes the very
latest developments in the design and manufacture
of equipment. The rapidly-growing interest in
SHORT-WAVE RECEI'TION is thoroughly covered
in a complete section which deuls with the construc-
tion of this type of apparatus.

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

University Extension, Massachusetts
of Edueation

Three Volumes — 993 Pages, 6x9
561 Illustrations

Faculty, Department

VOLUME [: presents the fundumentul principles of
radieo o clearly and =imply tThat anyone of average
trainimz will be able to read. understand and apply
them. In one chapter alone, it gives actual working
drawings and lists of malerials for the counstruction
of eight typical ses,

VOLUME 11: fully discusees all of ihe elementary
prineiples of radio construction and repair.  An ex-
anation  of  the necessury  steps  for  ‘“‘trouble-

shooling.”” repaiving, servicing and consiructing radio
sels suceessfully.

VOLUME 111 covers the essential principles under-
lyvine  the operation of vaenum tnbes i ag mnon-
technical manner as is consistent with aeccuracy.
It discusses the construction, action, reaetivation,
testing md use of vaenumn tubes; and an interesting
seetion in devoted to vemote control of industrial
processes; amd precision measurvments.

EXAMINE these books for 10 days FRE
This [Library is not onl} thorough home-gi1ciy

nirge, hut handy means of reference for the 1 3]
experienced radio experimenter, repair man. anel rinlio
shop owner.  To these men. ax well as ta those ho
desive to advanee in the vadio profession, this offer
of Free 10 days’ Examination iz mule.

Simply clip, fill in, and mail this coupon

McGRAW-HILL
FREE EXAMINATION COUPON

| McGRAW.HILL BOOK COMPANY INC..
l 370 Seventh Avenue. New York

Centlomen:—Send me the uew RADIO COXNKTRUC-
l TION LIBERARY. all charges tirepaid. for 10 days” |
I Free Etunination. IT satisfactory | wlll send §1.50 l

10 atay I 2.0t o wonth untll $7.50 has heen

| baid Il uot wanied 1 will réturn thein at  your |
I uxXpttise. l
I NAI® - v ccvirmmnriana i iasantnansasarnssnasasens |
I llome AAIFESS focw b hibdsbdine o haBe l@Eamnbddorr) iovkd b |
| City and State ...oovvviiiiiiiiiiiiiii I
I Posftlan ... ciiiiiiiiiiiiiirsee e, o I
: Name of Company ..RC-8-30 l
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RADIO SERVICE MANUAL

$2ﬂ) Special
= Pre-Publication Offer

E ANNOUNCE the early publication of the long-

awaited OFFICIAL RADIO SERVICE MANUAL.

This wanual is the first complete and most up-to-

date book of this kind. Nothing else like it has ever
appeared in print.

A tremendous amount of material has been collected, not
only for the Service Man, but for evervone interested in radio.
A complete directory of every radio circuit of commercial
reccivers is now possible, and not only to get every circuit of
every set ever manufactured, of which there is any record, but
in addition, an entirely new idea makes it possible to keep the
manual up-to-date,

The OFFICIAL RADIO SERVICE MANUAL is made in
loose-leaf form—handsomely made of flexible leatherette—the
entire book can be folded and slipped easily into your pocket
or put in your bag.

Rarely do manufacturers supply information ahout receivers
made hefore 1927—cven 1930 service data are not always avail-
able hecause many manufacturers do not supply indepenclent
Service Men with such data. And, when you can get the
material from some of the manufacturers, it is of little use to you
because it is not uniform, and it is scattered in different places;
dificult to get at.

Additional service data, for new receivers as they appear on
the market will be published and supplied at trifling cost so that
the MANUAL may be kept up-to-date at all times.

SERVICE INFORMATION

The OFFICIAL RADIO SERVICE
also a most comprehensive instruction

But that is not all
MANUAIL contains

e ————s——ey——ma

and Complete Directory of
all Commercial Wiring
Diagrams of Receivers

PREPARED ESPECIALLY
FOR THE ’
RADIO SERVICE MAN ®

wr

Huco GERNSBACK
Editor

CLypE FircH
Managing Editor

wr

course for radio Service Men, giving practical information from
every angie on how to service sets.

In short, the OFFICIAL RADIO SERVICE MANUAL is
the biggest thing of its kind that ever came along in radio. It
will be hailed hy every wide-awake radio man throughout the
entire mdustry.

The size of the OFFICIAL RADIO SERVICE MANUAL
is 9 in. by 12 in. There are several hundred pages, printed on
good paper, and the book contains hundreds of illustrations and
diagrams.

SPECIAL OFFER

The price will be £3.50 upon pulilication of the book; hut to
our own subscribers and readers. we have a special pre-publica-
tion price of $2.50. prepaid. This price will be withdrawn the
minute the book is published, which will be during the next
six weeks or soomner.

RC-6

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

As per {our special offer, I enclose herewith $2.50 for which vou
are to send e postpaid. one copy of the OFFICIAL RADIO SERVICE
MANUAL as soon as it is published. at the pre-publication price of
2250, I understand that the price will be $3.30 as soon as the
MANUAL s published.

Name .

Address
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Radio-Craft’s Opportunity Column

0 make this magazine of additienal benefit to
Service Men, Rab1o-CrarT has instituted a new
feature, of which advantage may be taken, free
of charge, by any Service Man who has enrolied
himself in the NaTioxan LisT oF Rapio SErvICE
Mex (by filling out in full the llank which is

printed in every issue of this magazine). We will
print short notices of the same nature as those
which follow: and will forward to the writer of

any of them the replies which may be addressed to
him (by the number given) in care of Ravio-Crarr.
\We can undertake teo publish the same notice only
once.

\We must reserve thie right to condense all let-
ters into their most essential details; and we urge
all our correspondents who use this service to be
as concise. though thorough, as they would lLe in
the composition of a paid advertisement which would
cost them several dollars.

Service Men secking employment should give,
at the begiuning, the important details which an
emplover will first ask; and anyone offering em
plovinent to a Service Man should lLe equally
specific.

It is desirable that references lLe given in all
letters seeking employment. eic.—mot for publica-
tion, but in order that Rapro-Crarr may verify
the statements made, if requesteé to do so. by
parties interested in replying to the advertisement.

P'lease give all information for publication on
sheet of paper separate from the questionnaire,
which is filed by us. Age. years® experience, de-
mestic atfairs. etc.; and do not forget 10 put rour
name and address on each sheet. We have several
requests lacking these important details. which we
cannot publish as yet. .\ period of at least one
month must elapse hetween reccipt of leiwters and
publication: as the forms of Rapio-Crarv close
several weeks ahead.

We cannot publish under this heading any ad-
vertising a commercial nature—for the sale of
gonds, or instruction, etc.; or for an employment
agency. \We cannot publish offers of general serv
icing for the public, or service representation of
a manufacturer in a district.  For the former. local
advertising mediums are rvailable, and as 1o the
latter, a manufacturer requesting such information
will he given it directly from the tiles of the
Natiovar List oF Rapro Service Mex.  Ane
nouncements seeking or offering regular employ
ment, however. will le accepted under the condi
tions stated ahove.

The writers of auy of these requests may he

addressed as Omnorlumly No. ... (number
given below). in eare of Ranic Cn\n, 98 Iark
Mace, New York City.

(Onnortunity 34) Service Man, high school edu.
cation: 6 vears' radio, one year's service: has own
tools and testing equipment and many data: wishes
work in Middle West. (lowa.)

(Opportunity 55)  Licensed Operator. second-
class. secks employment. Signal Corps experituce

as staff sergeant. (Connecticut.)

(Opportunity 56) Service Man and electrician.
four years’ experience. vailable at reasonable
notice. \ge 23.  (Illinois.)

(Opportunity 57)  Projectionist, 18 yvears’ ex
perience including radio, pioneer sound operator.
qualified for supervisory position with theatre. now
employed in first-run house. Age 37 Married
(Connecticut.

(Opportunity 58)
perience. 98'45%

Service Man. nine vears' ex-
grade on RIN  NEMA  course.
seeks position servicing for dealer or gronp of
stores in small city, preferakly \rizona. New
Mexico, or other western state. (New York State)

(Opportunity §9) Service Man. eleetrician. me-
chanical drawing course, with own test equipment.

wishes to connect with mannfacturer to study line
amd advance. (New York City)
(Opportunity 60)  Service Man, graduate N.R.L,

in business for self two years. seeks position with
manufacturer affording advancement: first salary

less important.  Anvwhere but Chieago. Age 41,
Swmgle.  (Milwaukee.)

(Opportunity 61) Service Man, one vear's ex-
perience. graduate RCA Inst., has reached limit
of small town lusiness and seeks position with
manafacturer or large dealer. Age 21.  (Illinois.)

(Opportunity 62)
as Service-Salesman
(IFlorida).

(Opportunity 63) Service Man, eight years’ ex.
perience, own business, amateur and short.-wave ex-
pert. would like to hear from manufacturer who
maintains rescarch laboratory on tubes and short

Service Man wishes position
with distrilnttor  or  dealer.

waves; or from those interested in elimination in-

terference.  (Dlaltimore.)

(Opportunity 64) Service Man, five years' ex-
perience, RCA Iust. graduate, wishes employment,
preferably on road. Age 20. Single. (Nebraska.)

(Opportunity 65) Service Man, one year’s ex

perience, gradnate high school, N.R.l., factory ex-
perience, wishes position with radio or television
manufacturer, affording prospect of engineering
study.  Starting salary not important. Age 21,
Single. (Florida.)

(Opportunity 66) Young man, several years
radio exnericnce, especially hattery sets. wishes Do

sition with radio dealer as Service Man and re. |
pairer.  Age 21.  (Manitoha.)

(Opportunity 67 Service Man. in Dbusiness, |
wishes representation for manufacturer of good
receivers,  (South 1)akota.)

CLASSIFICATION OF WAVES

How long can a short wave be? That is i ques.
tion of relativity. 1n Fnrope, where they broad
cast up to 1873 meters. those waves Dlelow 600
meters have for years leen called “short™; in this
country, those below about 300 meters have fallen
it that cluss, in popular language.

Put, by the short-wave fans, anything alove 80
meters has for some time been considered “long.’

recent  conference of radio autherities in
llurope has led to this ruling:

Waves above 3.000 meters (below 100 ke.)

Wives above 200 meters (helow
Medium.

Waves alove
termediate.

Waves above
Short.

Waves helow 10
Ultra-Shert.

-l.ong.
1,500 ke.)-

50 meters (helow 6,000 ke.)—In-

10 meters (Lelow 30,000 kec.)—

meters  (above 30,000 kc)—

STATIC IS DECREASING

Short-wave reception across the Atlantie has suf-
fered for some months during the past fall and
winter on certain wavelengths, as rebroadeasting
enginecrs, amateurs and fans ohserved: hut it is
coming hack to normal. The coiucidence of this
phenomenon with sunspot activity confirms the
theory which is now generally hehl; that “storms”
on the sun cause magnetic disturhances an the
earth. in addition to contributing to the erratic
nature of our late weather. ‘The sunspots appear
10 have a defiuite eleven.vear cyele, with conscquent

cffect on radin reception; and. as the peridl of
maximmn  activity seems to he over, steady im.
provement in distant racio reception, and rednced
static. may he reasonahly expected.
CHANGE OF WAVE
The French private short-wave station styling

itself Paris Rodio Experimental, which has nightl
hroadeast on 31.65 meters, has decided to lower its
wavelength to roughly 29 meters. in order to avoil
interference with existing transmissions. The daily
hroadcasts begin at 10 pm. GALT. and the power
has heen increased to 1,200 watts. It is now pro
posed to carry out sinmltaneous broadcasts on 40
or 72 meters and in the near future to transmit on
400 meters.—Amateur Hireless. London.

ULTRA-SHORT HAM BANDS

New regulations of the Federal Radio Commission
give the entire 28- to 30-megacycle (10.708 to 9.994-
meter) and 56- to 60-thegaeyele (5.154- to 4.997
meter) wavehands over to amatenr usge: excluding
therefrom commercial and other laboratory experi
ments.

Amatenrs must in future have availahle direct
current plate supply or its equivalent: and no ama-
tenr may have his shack on premises controlled by
an alien.

MARCONI'S LATEST TESTS

A few davs ago Senatore Marconi sent from his
vacht, the Elettra, then in Genoa harbor. a radio
signal which operated the switeh opening a radio

exposition in  Australia, almost half round the
world.

I’rior to that time, short-wave listencrs reported
extensive tests hetween the Mareconi heam trans-
mitter at Dotchester, England. and the Elertra,
with phonograph records. on about 25 meters.
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There Are THRILLS
A PLENTY on the
SHORT-WAY

i8S
Av

New and unexplored ficlds are open
to the short-wave experimenter. Let
Hammarlund help vou get the most
out of them.

Whether vou build your receiver

for short-wave broadcast or code
reception, remember that qual-
ity of parts spells the dilference
hetween ordinary results and
real thrills.

Your dealer can supply vou
with  Hammarlund  Shert-
Wave Condensers, Plug-in
Coilzs for various wave
bands, Chokes. Equal-
izers, Audio Trans-
formers and Shields.
Experts say, "‘You

can’t buy better.” \

Write Dept. RC6 for folder
describing the many new
Hammarlund Products.

HAMMARLUND
MFG. CO.

424.438 W . 33rd St,, New York
Tor Batter Raduor
/H’ammarlund

PRODUCTS

Radio Stience Now |

Eliminates Your
Radio Aerial

BETTERS YOUR
RECEPTION

For «ail Electric Sets

Radio science has now
eliminated the aerial
just as it did the messy
batteries.
A Imle Bakelite case
24 x4% that screws on
wall or in set cabinet s
Radio's Recent Trisemph.
Brings ‘em all in, gives
clearer tone, cutsdown
inigrference.

BUD RADIO, INC.
2744R Cedar Ave.
Cleveland

Only $2.50

ANTENNA
ELIMINATOR

Ohio

. »
RADIO BARG/
7-Tube A.C. Sets ........cioviicannrs.
B Eliminator. Hene Dry, whh 230 tube,
will nperate up 10 ten-tuhe set.
A B C Power Packs
Power and Fitament Transformers ..
Tubes: 'U\ type. d0-dav tenlacement guarantee, 3
1 "-ﬂ $2.35: No._281. $1.85; No. ‘2|5.
1.65: No. 227 75t. No. 228, B5¢; !
“Audio transfaruers. 75¢. Variable condensers,
CHAS H’)OﬂWIN co
F-I5 Chicage,
RADIO STOCKS

o 8 $
1R0 volis,
fully guaranteed.

50e.
1.

75:

4240 Lincoln Ave. Dep
DEALER= l\ B\\hI(L"‘T
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For all electric
sets. Radio
science’s recent
triumph in eliminat-
tng unsightly wites

ANTENNA
f;:::;:‘s':f:;a'?:asg mrglNATon
cthat scréws on wa

e only 250

gives <clearer tone,
cuts down interfer-

ence.
BUD RADIO, INC.
2744R Cedar Avenue
Cleveland Ohio

Write for Iuformation about the NEW

H-F-. MASTERTONE
LABORATORY MADE RECEIVER
Tie Year's Outstanding
Radio Achievement

HIGH FREQUENCY LABORATORIES
28 N. Sheldon St. Dept. 77 Chicago, 11l

—— BRAXTON-KING
SCREEN GRID
A. C. Superheterodyne Tuner will work
with any two-stage amplifier
Hrite for Information
MISSISSIPPI VALLEY RADIO CO.
914 Pine St., Dept. A, St. Louis, Mo.

Screen Grid Auto-Radio

Be among the first te have an Aute-Radlo.  Mann-
factured speclally for oheration in Autmuohibes. Afr-
planes. and Meotor IRoats A gix-tuhe neat eomuact

set. wanelous tone, single- (".Il ecantrol.
Flts any car. insialled easily b n
I’rice. jnelnding :ulnes ' ” :nunc $49 50
TRAVELTONE AUTO-RADIO MFG. CO.
{IOIQ S. Wabash Ave. Dept. A-50  Chicago, 1II.

Double the life of

coal  and vest with torreetly
matched pants. 100.600 patterns.
Every pair hand tailored to your measures
“‘readymades.’’ Our mateh sent FREE for
your 0. K. before Pants are made. Fit

guaranteed.
SUPERIOR
115 So. Dearbnrn Street,

Send piece of eloth or vest today.
MATCH PANTS COMPANY
Dept. 377, Chicago

M F MAKEBIG MONEY[Y]

Just out. lLights gas [nsiantly without
sparks of Hame Hells like wildrire
wherever gas Is used—Retalls for 23¢.

MYSTERY GAS LIGHTER N
—
PAr0 O 1% DIVIDUAL CARDS Wil 15TRUCTIONS

Samile free or rush £9.00 per gross or $5.00
per dozen. NEW METHOD MFG. CO., Desk
SFG-G, New Methot Bide., Bradford, Pa.

Substantial Advance Rova!hes
are paid on work found acceptable for pub-
Heation. Anyone wishing to write either
the words or musie for FONgs may submit
work for free examination and ndvice,
Pastezperienceunviecernary. New(IEmhnd
created by “‘Talking Pietures’. fully de-
scribed in oor frce book. Write for it
Today—Newcomer Associates

751 Earle Building, New York, N. Y.

AR <20 X009 AAZ

RADIO-CRAFT

June, 1930

Radio-Craft’s [nformation Bureau

(Continued from page 648)

ample, could Le improved Dby this cireuwit arrange-
ment ?

(\.) ‘The superheterodyne incorporates an am-
plifier which is wuned (at least at its input and
output) in such a manner that its stages arc called
on to handle only one frequency range: this is
brought alout hy ‘‘changing the frequency™ of the
signal. On the other hand. the ‘“untuned” R.I.
amplifier is designed to accept, and amplify with
as little discrimination as possible, any frequency in
the broadcast bamd. This subject wias  diseussed
quite thoroughly by Mr. Grimes in the Cooperative
Radio Laboratory section of Rapio-Crart (page 438
of the March issue, with illustrative diagrams).

The untuned” R.F. amplifier {as a aatter of
fact. every circuit containing resistance, capacity
and inductance is tuned to some frequency; and the
“uwntuned” or “aperiodic™ cirenit is really one that
is working a long way from its natural frequency)
was in faver in the early day. The need for
selectivity led to tuning the I.F. stages: and now
we have tuning devices—such as a hand-pass filter

separated from the amplifying stages (as in Fig.
Q64a1).

In some designs of superheterodyne, the “inter-
mediate-frequency’” output of the frequency-changer
is at high R.F. frequency, such as that used on the
broadeast band; and the “untuned R.F. amplifiers™
suggested by Mr. Bell could he used. The only
advantage is that, under varying conditions, met
with in ditferent locations, the operator could choose
the intermediate frequency bhest adapted to avoid
station interference. It is necessaty that the inter-
mediate frequency, whatever it may De, shall be
evenly amplified over a hand of ten kilocycles, or
so. and that the nundesired station frequencies be
kept out of this amplifier.

TRANSFORMER TROUBLE — INDUC-
TOR DYNAMIC — RUSHING SOUNDS
(65) Mr. J. R. Hope. Bauf. Alta.. Canada.

() 1In a set having low volume, I fouud that
placing my fingers across the first A.F. primary
Lrought the volume up to normal. Continunity tests,
etc., failed to indicate any defect in the transformer.
Condensers and resistors across the primary failed
to be of any use. Conld vou explain such a case?

(A.) It is prehable that the correct voltages were
not heing supplied to the tulics. \Whenever a signal
of even moderate amplitnde reached the gril of the
first A.1°. tule it overloaded the grid which, operar
ing at the wrong point en the characteristic (for
lack of sufficient “I}"" or “C'" potential) choked up.
Reducing the input by shunting the primary with a
resistance kept the inpnt to the tuhe within the
working limits of the first stage of A.T%

Also. a defective transformer might canse such a
condition, hy leakage between primary and second-
ary, whereby the signal energy transferred is in
inverse proportion to the amount of energy input,
due to leakage. A similar effect is sometimes caused
hy a defective socket. It is assumed that the tuhe
has lLeen tested, or replaced, to see that it is not
the source of troulle.

Qccasionally it is desirable to supply the lack of
an R.F. choke coil in the detector plate lead. anmd
hy-pass it to ground with a condenser. This con-
denser may have a (fixed) capacity of ahout .000S-
mf. or .00i-mf. The purpose is to prevent R.F.
energy getting to the A.F. circuits.

Another cause of trouble may he an open circuit.
in the primary, that is partially clesed through a
high resistance. Testing for continnity with a high-
resistance voltmeter would give an indication that
might seem to indicate a perfect winding; while
under the load of the tube the current passed
throngh the circnit woutld he too little. Of course.
, simple Ceut-and-try” method of proving the case
is to sulstitute another transformer for the ques-
tionalile one. If this remedies the trouble, the de-
fective unit may he sent to the makers for test
and report hy their laboratories.

(Q.) Tllow does the “inductor dynamic” repro-
ducer operate?

ALY A full description of this tvpe of speaker
(in the September, 1929. issue of Ran1o-Crurt)
may be boiled dowu to the statement that an iron
armature, instead of being anrncled to the magnet
in what might he called a *“to and fro” direction
(Fig. Q65A) is arr:mued to move from side to sile,
in a “swingpast’”” motion (Fig. Q65R). Recausc

(Fig. 065.) In the ordinary magnetic speaker,

the armature’s swing brings it wp to the pole-

picce, as et A; in the inductor dynamic, it
moves across the pole-piece, as at B.

of this. the armature cannot hit the magnet, but
must always swing past it. This is clearly shown
in the simplified illustration herewith.

().) How can [ reduce an intense rushing
sound, which is continuously present in the speaker
of an Atwater Kent **Model 35" receiver?

(A.) Rushing sounds in speakers may le gen-
erally classified as duc to: defective B’ supply;
noisy tubes; noisy “C” bhattery; poor contacts; or
interference pick-ups. There should be no ditheulty
in checking the latter possibility Ly listening-in at
the detector output, or by substituting another set.

The former faults may require some time to test
out. The most simple way to proceed is to deter-
niine whether the fault lies in the R.I°. unit, the
detector, or the A.F. unit; uo explanation should
lie needed as to this procedure. After localizing the
trouble. it may be found in: a leaky by-pass or
filter condenser; a leaky A.F. transformer; a poor
“A" conmtact; dirty tubeprongs or socket-springs;
leakage between wiring leads: one defective cell in
the “1I3"" or ~C" units (if batteries are used); a
defective grid leak: or feed-hack in either the A.F.
or R.I°. circuits (not a very nsual canse). Defec:
tive phone cords may cause the reported effect:
since a cord may ablsorh moisture, or some of its
conductors may break and cause crackling sonnds.

“SINGING” A.F. CHOKES
(66) Mr. Frank Benton, DBrooklyn. N. Y.

(QQ.) 1 have bought several andio chokes which
soon developed characteristics of a “‘singing trans-
former” on strong signals. Am using two '71.\s in
push-pull with 180 wvolts of \Villard storage “B”
batteries. in the mauner shown (Fig. 66). \Would
a 2-amp. awlio choke of the “A” elimmator type
have the proper characteristics: o would an 80-ma.
andio choke he more practical?

e ~ FIL ~
JOwER SUPPLY

“BrPowER

(Fig. (66.) Mr. Benton's civcuit, which this
department does net recammend, is noi  push-
pull.

(A) A" eliminator choke coils are quite un-
snitable as andio-frequency choke coils, hecause of
their low inductance under reduced current. Sing-
ing in A_I. units is traceable to either the e-
chanical motion of laminations (remedied by tight-
ening or welging them) or circnit oscillation
(remedied by filtering. hyv-passing, changing trans.
formers. damping circuit with resistors or detun.
ing with small condensers, neutralizing the cireuit,
or re-locating the parts).

TUBE TESTI\XG I)ATA
(67 Mr. Raymond Shaw. Decatur. Il

(Q.) What should he the value of R (in ohms)
in IFig. 1, as shown in the article “Vacrum Tuhes
for Radio Reception,” on pg. 322, lan. .230, issne
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Over the Mountains

: t‘:'allunso/GAS‘ S

FIVE HUNDRI'D FIFTWN;'NE MILES over

Think of itl
rough mountainous country burning onlv ELEVEN GALLONS
OF GASOLINE. Imagine more than FIFTY MIL1S TO THE
GALLON. That is what the WHIRLWIND CARBURETING
DEVICE does for 1). R. Giibert, enough of a saving on just
one trip to more than pay the cost of the Whirlwind.

THEWHIRLWIND SAVES MOTORISTS
MiLuons OF Dotiars YEARLY

Whirl wind users, reporting the results of their tests, are amazed at
the resnlts they are getting. Letters keep stréeaming into the office
telling of mileages all the way froin 22 to 59 miles on a yalion, re-
sulung in a savinyg of from 25% to 50% in gas bills alone.
Mark A. Estes writes, 1 was makitir 17 miles to the gallon on my
Pontiac Coupe. Teoday, with the Whirlwind, 1 amm making 35 5-19
ukiies to the gallon.™
I, I'. Goerzen writes: “34-6-10 miles with the Whirlwind, or a galn
of 21 gules 1o the gallon,™
K. J. Tulp: *“The Whirlwind Inereased the mileage on our Ford
truck from 12 1o 26 iniles to walion and 25% in speed.”
Car owners all over the world are saving mon€y every day with
the Whirlwind, besides havinyg better operatinig motors. Think what
this$ means on your own car. ligure up yoursavings—enonghfora
ralio—a hank acconnt—added pleasures. Why let the Oil Comi-
panies profit by your wastet Find out about this amazing little
device that will pay for itself every few weeks.
FITS ALL CARS
In Just a few minutes the Whirlwind can be Instatled on anv make
ui ear, truck or tractor, It's actually less work than chanyinyg your
ull, or putting water in your Lattery. No drilling. tappinye or
¢hanyes of any kind necessary. Itis guaranteed to work pertectly
«n any make of car truck or tractor, large or small, new medel or
~ld model. The more you drive the mure you will save.
SALESMEN AND DISTRIBUTORS WANTED
FREE SAMPLE AND $100.00 A WEEK OFFER
Whirwind men are making bie profits supblying this fast selling
cevice that car owners cannot afiord to be without. Good icrritory
is still open. Free sample uffer and full particulars sent un re-
quest. Just check the coupon.
GUARANTEE
No matter what kind of & car You hate--no mattet how big a was cater
R 1s--The Whirlwind will nave you money. We abaolutely gunrantee
that the Whirlwind will more than anve its cost in Banoline Slone Within
thirty daye. or the triai will cost you nuthing. @ nvite You to test it
&% our risk and cxpense. You are to be the sole judge.
EEEEBAEANEFREE TRIAL COUPON N R EBREBEP
Whirlwind mfg. Co..
499—247-A Third St., Milwaukee, Wis.
Gentlenen You may send e full partieulars
Whirlwind Carbureting device and free (risl offer.
does not abligate me in any way whatever.

NAME
ADDRESS g feeaaeraiian
CITY
COUNTY. . STATE

() Check here if you are interested in full or part time
salesman position.

of your
This

A new radlo thrill for you! TListen In DIRECT o
london.  1Parls.  RBerlln. Iidenns  Alres and other broad-
casting tions thronghout the workd via chorl wuves.
Lnjoy Jen programs from strange lsnds.  Your
ardinury aniet tine e these low-wave statlons.

WORLD-WIDE IVER gets 30 to 530 iweter stution
with sorprigiog

SEND NO MONEY! ust wrlte your name and address

on o posteard and ask Ux 1o send you this wonderfut guar
anteed shorr-wave set Pay postman $6.43 pius o smaidl
deiivery charge.  Write today!

CHAS. HOOOWIN CO.
4230 Lincoln Ave. Dept. F-150

For the
Radio Worker

Learn from the ex-
perience of QTHERS,
Give fellow-workers the

Chicago, 1L

benefit of YOUR experi-

ence. The ELECTRAD
FORpM is the otganization
that brings you together, Dires,

$5 per year, include unicue monthly

magazine of inestimable value. Write

t?leptﬁ RC-6 for details and application
ank,

ELECTRAD FORU\M
1440 Broadway, New York
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A-C+ A+ B- B 48 B30 c-
(Fig. Q6R.) Schematic civewit of the *“Tom Thumb' Portable, in its serecu-grid meodel; dry cells

the 1 current.

supply

of Ranio-Cxart (in which a “simple tule tester™ is
descrilicd), 1o test all standard tubes?

(A) The resistor R used in the mutunal conduc.
tance tester which was described in that article (hy
Mr. C. W. TPalmer) should have a value of 1,500
ohms. Auy wire-wound or carbon resistor of goml
make may e employed and calibrated as descrilied
tn the article.

(Q.) What should a mcter (scale 0-10 milliam-
peres) read when R is correctly adjusted to “show
no change”?

(A)  The plate current reading at “uo change
pesition” will he somewhat less than the normal
plate current for the tube. The acwual plate cur-
rent depends entirely on the tube, and the voliages
supplied 1o it.

(0.) Should not the thirl (and fifth) equation:
1 1
Eg R
read, instead,
r 1
Ig R
(\.) The two changes that you suggest should
be made: as the original contained typographical
errors. 'he formula represents simply Ohm's Law
in this shape
I 1
E R

CAR-RADIO LAWS—AUTOMOTIVE
RADIO—"TOM THUMR" PORTARBLLE

(68} Mr. Charles Deucivenga, Brooklyn, N. Y,
(Q.) Is there any regulation that would pro-
hibit my installing a radio receiver in my ear?

(\.) There is no such regulation in the State
of New York. llowever (as pointed out hy Mr.
Gernshack. writing in the May issue of Rapto-
Crart) sich regulations are in force in other states.
notahly  Massachusetts and New llampshire. We
also note that. under the provisions of a new law in
Miehigan, a fine of $1.000 or imprisonment for
six months, or hoth, is the punishinent for equip
ping. or using. an automebile with a shorf-tcarre
receiving set unless the car is used or owned hy

i a peace officer or unless a permit is granted by the

The law was enacted to pre-
vent the receipt of hroadeast warnings hy those
for whom the Dolice Department are instituting
search.  (All the Detroit police cars are equipped
with radio apparatus).  The constitutionality of
these regulations is another question.

(0.) Is it possible to install an onlinary five-
tibe battery set in an autemobile?

(A) A regular radie receiver of any type
suited to the availahle power supply. may lhe in-
stalled in a car: although it is advisahle to use one
of exeeptional sensitivity if really satisfactory re-
sults arc to he expected. Then again, it is usually
desirahle to design a compact receiver that will fit
more closely into the available space, than the
average set,

An aid toward convenient location of such a set
is the use of “remote tuning,” and this necessi-

police authorities.

built-in

loop antcnng is used.

1ates special construeiion, Details of modern auto-
motive radio installations have appeared in the
Felirnary, March and May issues of Rapio-CrarT,
as well as elsewhere in this number.

(0).} Please show the schematic circuit of the
“Tom Thumb™ screen-grid portable set, with com-
ponent values.

(A.)  The diagram of the sercen-grid model of
this compact set is shown in this department.

DX WITH OLD-STYLE SET
Editor, Ranio-Crarr:

I reply to the inguniry of Mr. F. M. Welling in
the Decembier issue. 1 wish to say that I also use
a set with six '99-type thes: amd 1 agree with him
that distance lies in the tubes nsed, and not the
hookup. 1 have verifications from every state ex-
cept Sonth Carolina, and every Canadian provinge
except Prince Edward Island. I have picked up 2%
stations in Cula. 17 in Mexico, 55 in Canada aud
710 in this country. llere is a list of foreign sta-
tions from which [ have had a letter of verification.
(List of fifteen forewgn countrics, including Ans-
tralia, India, Japan, New Zealand. South Africa,
Hwugary, Sawitzerlond. Sweden, Denmark, Austria,
Spain. Geymuny, Engiend. and Brazil.) Would you
consider this mueh of a record?

Epwarn C. TlarrreTT.
20 Grant Auvenwe, Manoa Heights.
Lianerch, Penn.

(Some extraordinary reception is attained in cer-
tain places: hut any such record as this is not to
be obtained, with the most powerful sets, except in
a few favored Jocations. The only effective com-
parisons are those betweey two receivers on the
same antenna-—or the same receiver on two dif-
ferent autennas.—FEditor.)

PREFERS THE PERIDYNE
Editor. Rap1o-Crart:

After 18 mounths’ operation. with every station of
consequence on my log. perfect tone. ease of tuning.
and volume enough to dance hy, 1 want to thank
you for the Peridyne circuit, T have heard most of
the late receivers. it none compare with it i tone.
I like the lattery set hest: as 1 helieve it to he
more quiet. Furthermore, no other receiver I have
ever heard has its seleetivity: it will separate any
stations that can bLe separateil,

Granax M. Lyeres,
422 Kentucky Ave.. S. E.,
Washington, D. C.

ANTIPODAIL BROADCASTING

The return of the Byrd Antarctic expedition was
signalized Ly the longest two-way radio broadéast
yet effected. on Mareh 11-12. The welcome from
Schenectady was relayed from Sydney, Australia,
and thence by wire from Wellington to Dunedin.
New Zealand: and hroadcast in three continents.
The reply of Admiral Byrd, who lLeard perfectly.
was somewhat affected by “‘summer static’ in the
Tasman Sea hetween Australia and New Zealand.
The two.way conversation was photographed on
talking film for future reproduction.
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Radio’sGreatestBargains!

listed here are standard sels made by the greatest and best known radio set com-
panies in Ameriea. .
All of these sets are battery sets (with the exception of the Freshman All-
IEleelrl‘e A.C. Set); but this is cnly one reason why they are sold at such ridiculously
ow _prices.
The other reason is that these sets are moastly demonstration and display models from
New York's largest radio and department siores
We have been able to make tonnectlons with a number of houses in New York City. and
we secured these fine sets at remarkable prices. Due to these circumstances, we are enabled
to sell them to.you at onl‘_ a fraction of their original eost.
IMPORTANT!—SET BUILDERS, CONSTRUCTORS ANO EXPERIMENTERS
TURN THESE SETS INTO BIG MONEY!
T'uere_ are still many families and many houses not equipped with radio today. At the

STROMBERG-CARLSON 523 RECEIVER

T HESE are the greatest radio set bargains that have ever been offered. The radio sets

ONLY
3

This wodel of the famans “Treasure Che:ts’" wias gne of the first to Introduce 1he 1dea
of elevivlfivailon.  Fowr 211A tubes and one 200\ were rernmmended: all operating volisges
ty be supblled from un external power unle opetuting from the g sockel, such as ihe
No. 43 Audlo T'ower Unli.  (Of course, regular batterles may he used.) A beautlfully
Kralned slanting wom! panel rarrles the well-known phosphor brenze tuning and cunir
esculrheons.  The panel controls include a ““Long-Short Antenma’™ switeh, 1 a4 Weston
0-7 voltmeter.  Jack on panel 1s for phunpgruph plek-up. Neutroiyne ¢ 13 used.
Welght is 411 Ios, Cablnet is 26 ln. long x 14 In. deen x 13 1o, 1ty appearance |
unusually attrartive.  Makes n flne appcarance in nby home.  The assls of thls set Lx
the smne the one nsed to eomplete the 24 Consote that ilsted for §230.00. Clreult
modate elther a 112\ or a 171 withnut any changes in wleing.  Llst el

RADIOLA 20

a

ONLY
$

9.50

Two stages of tuned radle frequency amnlifleatlon.
slages of A1 ambHtcallon. nslug 4 type 199 tubts and a 1200 for the last audlo stage, s
the arrangement of this recelver. .\ maivel for Hivity.  Made hy Hadlo Cornoration of

g Like the DIE superhetermiynes of the 1e umke, crum dlals are used. ‘Three
r< ure useid and the re Kanged. | adiusted by the left- or “statlon
Ihe two ILF. stages are NEITTRALIZED. Two farks are n ded; # cholee
or twu Ix obtalnghie.  ‘F'wo stiall black Knohs on the lower ylght are ventrols

@

varlal
vl

selevtar'” o
of ane AF

which vary the filument circuit reslstance. and two <imlbtar knolix ar liver teft ae contrals
tur Seplate balanclng condensess.  Cahinet 1s mabogany. ‘The tuhe sockels are ilded In a
shigle fakellte.  I'hls stelp 15 supported on sponge rubber. A termlnal <trip i3
Do ke e one end of o T-wlre hattery cahle 3 fi. long.  The clever con-
struetor 18 to short-wave operatlon by nounting sockets for pl in colls

and DY dalnz
19 x b6 x 11 fiehex high

gineeting wlth the varfahle comdensers. Overall dbnenilons yre
It welkhx 29 pounds.  List prlee iy $102 50

"FRESHMAN “MASTERPIECE” TYPE E

' ONLY
$

1128

This 18 a single-dlal receiver {what evérvone wants} and. Hke the A K. 35, Lt uses a
phosphor hrouze *‘belt’” 1o rounle the ihree 19-hlate hirazs tarlable conden<ers. Xix tubes
ure requlred for thix set. Fasy to turn over at a hlg pratit.  1ts overall dhoenslons are: 20
£ 1 x 10 dnches high, and the slanting panel measures 7 x 18 x 1732 L It 1s of brown
erachkle-finsh metal. Welght of set is %I pounids.  ‘The escutcheon In the midille of the
minel has an openlng thvoigh which the dlal setting may be seen; i seml-cirardar rheostat
tor yolume control Is adjnsted by the sinall knoh 1o he seen helow the tunlng knob. At the
extrenie left is a lttle 13-plate cotddenser commccted fram grid to flament of the first ILF.
tune, for ubtalning (dlstant stution programs. The first K. I*. 1z untuned, while the serond
and thivd are tuned: eircudt oxelllatlon peing bprevented by the use of grld supjiressors,
Thix set 1a dexdegned to he ysed with five type 201.V's and a tyne 112 tube, The cabinet iz of
two-tone mubegany veneer. with a niekeled. full-length pinno hinge. List price is $89.50.

Send for FREE RADIO SET CATALOG—
_A Postal Card Brings It

RADIO SPECIALTY CO.

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE

4 315

a regencraflve detector. and two |

/

|

pricas at which we are selling them, it will pay you to instail these sets and sell them at an
excellent profit.

A number of our custamers have made as much as $20.00 and $30.00 9n each one of these
sets by installing them. in¢identally making a profit gn tubes, loud speakers, ete.

Remember, we do not sell you these sets as brand new. Thay all have been used soma-
what, but they are all in excellant condition, and, by going over the cabinets with some
furniture polish, or otherwise iencvating them, they will make a first-class appearance and,
In most instances, you will not be able to tell the set apart from a new one. This is your
oreat opportunity to make a few extra dollars, and we trust that ycu will not let this
opportunity go by.

We promese reasonably prompt shipments. We have a large supply of these sets con
hand, and, in most cases, ¢an ship within 24 to 48 hours.

ALL SETS ARE TESTED BY QUR EXPERTS AND WE GUARANTEE THEM TO
WORK SATISFACTORILY.

FRESHMAN AIL-ELECTRIC RADIO FOR
110-VOLT A.C. OPERATION

ONLY
$

This Is a brand new and unused set. It ecomes in the original factory ease. The latest
amd hest of the [amaus reshn 1-electile radio sefs. It is a 1929 model. This set uses
b otype 227 tune. 4 2%Gs, 4 250 und a rectlter of the 281 tyiw. The power back L« cantained
In a small stlelded case ar the rear of the chassls and within the cabinet: thus, 1t Is an
cutlrely <elf-contulned elertric recelver. A1l equlpment 1< housed In a gold apd erystalline
plive finlshed metal cabinet 19 In. long x 10 In. hlgh x 12 In. deejr; set welghs approximately
ub Ibs The Fresh Elertrle ltadlo supples the demamd tor 4 slmple, neat-aphearing.
Huminated sdngle-dbal control, entlrely self-contained, shicided. all-cleetric radio set.
List price 1s $90.00.

ATWATER
ONLY
3

495

One of the mwst sompact recelvers ever offered to |he pubHe.
frequency type. The first stagke of R.F. ls untuned and aets as a *“hlocking® tuhe.  Clreuit
osclilation 1s nrevented by the use of grld subpressors, of which tun are provided. There
is a total of three wages of 1. F. amplideatlon and two of AF. Three variable condensers
Orerall dimensions sare: 17% x 8 x 5% inches. ‘I'he chassis is housed in a
kie-linksh Diressed metal catdnet,  Thix is a8 “"one-dial control® recelver. A ““full
nonlded bakellte dial contrals the variable condenser Rang: aanther moulded control

the ment heat. It welghs 12 pounds.  Incorporated in thls set is a G-wire eable,
ach wire of which fs rutiher Insulated and “rolor codeil™ A power lube may be used
the last stage. Phoxphor hronze “heltlng®” counles the two shile condensers te the central
one, npon the shafi uf widele the tnndng 1 {s fastened. Thix shilelhled recelver has very
high ““gain’ and may Ge used wido antennas of any length. The varkable condensers are of
the *’single bearing votor” tyhe. This et tukes the following tubes. 3 ype 2007 and one
type 1124 or 1710 tubes.  List price 1< $65.00.

FRESHMAN 3-DIAL “MASTERPIECE”

ONLY
$

5.00

This 1s distlnetly a Custon Bullt ser. Where §t was thonght that = change of parts
wonld imiinve the performamee of the recelver, the change has Leen made.  Although, In the
waln, the circult s that of the famous “Maxterlere.”” There aje three stamdburnl L. colls.
and three stamlard Freshman varinble condensers (19 plates) macle with hrass plates The
panel Is mahogany hard-ruhber, 7 x 18 x 3/1t-Ineh thick: the haseboard 13 the same glze
and mpterlal, A Cotler-1lanumer push-pull snap switeh 18 nsed.  Awple volume contral
fx abtained with the rwo npanel-mounted rheastats. One Is 25 and the other jx 10 ghims.
Twa phoue jaeks are proviued for Innd speaker eonncetion to first auwillo or second audlo
output.  Neven hattery connectlon hinding posts are wounted on the rear of the Lasehoard.
Fhe dlals are black. moubded.  ‘This set takes tive type 2n1A tubes. "Total weight Is 12
Lounds. The overall alimenslonz are: 2006 x 9.x G-Ilnches gl The calrlnet 1s fnished In
mahogany. to mateh the panel. The set Tlsts for $60.00.

HOW TO ORDER

Remit amount by money order, cash or certified check (per-
sonal checks occasion delay). Order direct from this page at
prices quoted. No. C.0.D. orders on this sale accepted. ]

H8C Park Place
New York City

KENT MODEL 35

It 1% of the tuned radlo




672 RADIO-CRAFT June, 1930

AERO SHORT-WAVE
Automatic TUNING UNIT

(Protected by patents pending)

Exclusive Features

BW. H. Hoffman and Don H. Mix, than whom there are no better
known short-wave experts, are the designers of this tuner.

Automatic range, 15 to 90 meters; full range, up to 200
meters.

No plug-in coils used in automatic range.

Easiest tuning device known.

Tunes even more slowly than broadcast receiver.
Special attachment enables it to reach 200 meters.
Anyone can operate it.

The days of fooling with plug-in coils are over. Amateurs
can now have a real thrill by this
new automatic tuning device. Read

9 the complete story in February

SHIFT DIAL SET TUNING DIAL AT 100
APPROXIMATELY WAVELENGTH Q%T hand IM‘?y RADIdO-CRAFT,
° APPROXIMATELY and then mail your order to .Aero
HALE WAr €5 50 METERS Products for the complete built-up
unit. Be first to use this remark-

able short-wave apparatus.

A Marvelous Improvement

This tuner is not sold through the usual trade channels, but is sold to amateurs only direct
from factory at special low net price. Be sure to send post ofice or express monev order

for 319.50 with vour order.

Attach vour monev-order to coupon below and mail todayv — NOW! $

T i S v o o e

: AERO PRODUCTS, INC. : N ET
: 4611 E. Ravenswood Ave., Dept. 2550, Chicago, U. S. A. :

: Dear Sirs: . :

I Tuning Unit. Bacloed is money arder for $18.50 whicn'is your o oheming. ne : AERO PRODUCTS
' price to amateurs only. ' INCORPORATED

! Name ... .. ., - PYSEaE. 8 e B e : 4611 E. Ra\'cnS:mod Avenue

: Street and No. . Aisle g R o, SV agy's s : Chicago I;;,i”i’r.u;isssoU S. A

: (ST ] Y L p—— SO = T 48 EY Bl Ot AL : - ’ e

NO PLUG-IN COILS

Range 15 to 90 meters. Easiest tuning short-wave
receiver known. The tuning unit consists of two
controls. The right-hand control, which will be
termed the shift control, and the left-hand control,
the actual tuning device. In addition to these two
controls it will, of course, be necessary to have a
regeneration control.

For those who desire to employ it for television or
the upper phone band, a special attachment may be

secured,
OPERATION

The tuner is operated in the following manner. As
a specific example, with the right-hand dial set at
nine degrees, revolving the left-hand dial through
180 degrees, you will cover from 19.1 to 22.6 meters.
The next step will be to move the shift dial to 13
and tuning over 180 degrees, as before, this time
covering from 21.9 to 25.7 meters. This process is
continued through 180 degrees on the shift dial until
you have reached the maximum automatic wave
length, which is 90 meters.

Shipments will be made in order received.

You will note that the tuning dial, in the first in-
stance when tuned through 180 degrees, covers only
312 meters, whereas ordinarily when using plug-in
coils your tuner, when passing through 180 degrees,
generally covers at a minimum of 25 meters. This
same speed of tuning is maintained throughout the
entire short-wave spectrum, and it is for this reason
that this tuning arrangement surpasses any known
method.

This unit is furnished completely assembled to the
amateur, and may be built into either a short-wave
converter or receiver.

For those desiring to go from 90 to 200 wmeters a
special device mawn be had, making its range then
from 15 to 200 meters. Net price of attachment,
$5.90 extra.

A general chart is furnished with each unit specify-
ing the settings for the shift dial, which will enable
you to approximate the wave length for each setting
on the shift dial.

Be first to order.

PRICE ONLY

e
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| UST OUT!;Latest Exact Information from A to

We take pleasure in announcing: ¢AUDELS NEW ELECTRIC LIBRARY"

Latest iniomaﬁon,
Fully illustrated,
covering :~

Fundamental Principles and
Rules of Electricity, Magn=tism,
Armature Winding,Repairs, Dy-
namos.D.CMotors,Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage

nttery, Construction and Re.
pairs, Alternating Current Prin.
ciples and Diagrams, PowerFac-
2or, Alternators, Transformers,
A-C Motors, Windings, Recon.
unecting, Converters, Switches &
Fuses, Circuit Breakers, Relays,
Condensers, Regulators, Recti-
Fiers, Meters, Switchboards,
Power Station Practice, House
Light & Power Wiring, Circuits,
High Tension, Transmission,
Plans, Calculations, Code. Elec.
tric Railways, Signals, Elevators,
Hoists & Cranes, Gas Eagines,
Auto & Aero lgnition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lighting, [llumination,
Electric Refrigeration, Heating,
X-Ray.Plating.Welding.Pumps,
Compressors, Domestic & Farm
Appliances, An Electric Caleu-
lator for Engineers and Mechan-
ics, Practical Mathematics for

New and More Uses for Electricity offer great opportunities to men who can
handle this power correctly. Modern electrificationof industrycallsfor trained
men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,
exact information from foundations of electrical practice to
latest modern applications. This is 2 NEW practical and
= theoretical course in electricity for home study and

-, ready reference.

Here are the answers to your questions,
giving you the real dope thatevery electrician
must know. They chartyour knowledge,

A taking away the uncertainty of

guess work. '
NEW!

M Books

NowonSale
Sin Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
lustrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used.

Beautiful, timely books for service—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. Noelectrical man can afford

NEW!

SATISFACTION GUARANTEED!
‘AudelsNewElectricLibrary’’
is backed by our 5)-year record

to pass up this opportunity. Extremely low

Ready Reference, A New Elec. 1
price; buy on your own terms.

tric Dictionary & Encyclopedia
of Words.

as helping hand publishers. Satis-
faction always guaranteed.

{] PLAN 1—ONE BOOK A MONTH o
| Please enter my subscription to '~Audels New Eleetric Library® to
| ist of twelva volumes, price §1.50 n volume (§10.50 for the seven
volumes now ready). Mail one volume cach month and as they are re-
ceived, 1 will mail you §1.50 promptly.
[] PLAN 2—PAY 50C OR MORE A WEEK
Plense ship me for one week’s free trinl the first seven volumes of
“Audels New Flectric Library," $1.60 each (£10.60 for the seven vol-
l umes now ready). The remaining five volumes to be mailed as isaued

Beautiful,
Timely Books

at $1 50a volume. If satisfied, 1 will mail you 50c or more each week as
I E“mem for the first seven hooksand I will pay for the last five num-
ers as | receive them at $1.60 each.

|D PLAN 3—CASH PRICE $9.98 )
Pleasec ship me postpaid " Audels New Elcetrie Library’® for which 1
encloseremittance$9.98in full payment for the sevenvolumeanow ready.
Youare toship me onone week's trial the remaining five volumes
as they are issued for which I will either pay $1.60 each as received or
return to you, This price is "Wsedon % cash discount.

Read for Profit

— S T S SIS S g— S sm—

THEO. AUDEL & CO.,
65 West 23rd St., New York, N. Y.

Please ship me the NEW *Audels Electric Library® on the
plan marked (X).

NAME e e masses e et st e st s s

ADDRESS

OCCUPATION..................

EMPLOYED BY. e



‘No. 579 Service Test Panel
with Remote Control Box

Another outstonding achievement by jewel!
——an instrument unequalled in speed,
acturacy, and convenience for radio service
testing. Read these features:

Remate control box with push button
switches makes for rapid, convenient test-
ing and easy reading of instruments.
Control box is connected to panel with
flexible coble and plug.

Seven large 5'% inch instruments with long
legible scales.

Capocity readings of .1 to 15 microfarads
on 1.5 and 15 microfarad scales.
Readings of plate current, as well as plate,
grid, ond filament voltages simultaneously.
Provides tests for all tubes, including screen
grid under actual operating conditions.
Continuity tests are read on a double
ronge chmmeter.

Mail coupon for complete description of
the Pattern 579.

No.-199 Set Analyzer
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e R
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The Jewell Pattern 199 Set Analyzer is the
most popular set analyzer on the market
becquse it —

Makes every practical radio field service
test, including screen grid sets.

Is simple to operate —does not require o
radio engineer to vse it,

Is built to the highest standards through-
out, and can be relied upon for accuracy
as well as ability to stand the hard vsage
incurred in radio field service.

Is endorsed by leading radio engineers.
Is built throughout by manufacturers whose
only business is the manufacture of pre-
cision instruments, Has push button switches
that select desired scales in test service,
eliminating troublesome ratary switches.
Is backed by a complete radio data service.
Is the lowest priced complete set analyzer
on the market.

List price ., . . . . . . $97.50
Dealers’ price . . . . . ‘73.12

No. 41 Ohmmeter
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Here is an instrument thal makes it easy
to check radio resistors quickly and accue
rately. The Jewell Pattern 41 Dhmmeler
is a high grade D. C. instrument with a
sub-base carrying a three-cell battery.
Current drawn from the battery is very
low and with ordinary use the battery
lasts several months. It can be replaced
conveniently.

A knvurled knab provides adjustment for
battery voltoge variation through a mag-
netic shunt. In service the binding posts
are short circuited before using and the
pointer adjusted to the top of the scale.
This correcis the instrument to the exact
battery voltege, and resistance placed
across the binding posts is accurately
indicated in ahms direct on the scale.
Construction of the Pattern 41 is rugged;
the movement is of proven reliability and
occuracy; 1t is an instrument that every
service men should have,

Write for bulletin.

Jewell Set Analyzers quickly pay for themselves. Service
men who do not have good instruments pay for them
over and over again in wasted time, costly service ;f R %

and loss of business. For sale by leading radio jobbers. ‘ %

» " 16a2-K walnut Streets
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