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ofthe () oy Ways

HE four In YO“I' Spare Time

plans
shown are but a
sample of the many
ways in which our mem-
bers are making $3.00 an
hour upwards, spare time
and full time, from the day they join
the Association. If you want to get
into Radio, have a business of your
own, make $50 to $75 weekly in
your spare time, investigate the
opportunities offered the inexper-
ienced, ambitious man by the As-
sociation.

Our Members Earning
Thousands of Dollars
Every Week

The Association assists men to
cash in on Radio. It makes past ex-
perience unnecessary. Asamember
of the Association you are trained
in a quick, easy, practical way to
install, service, repair, build and
rebuild sets—given sure-fire money-
making plans developed by us—
helped to secure a position by our
Employment Department. You earn
while ycu learn, while you prepare
yourself for a big-pay Radio position.

The Association will enzble you to
buy parts at wholesale, start in busi-
ness without capital, help you get
your shzre of the $600,000,000 spent
annually for Radio. As a result of
the Association, men all over the
country are opening stores, increas-

ing their pay, pass-
inglicensed operator
examinations, land-
ing big-pay posi-
tions wita Radio
makers.

Mail Coupon Today fer th
FREE HANDBOOK

It is not only chock-fall of absorbing
information about Radio, but it shows
you how easily vou can incresse your * Neme e
= income in your spare time. Mailinz the

coupon can mean $50to §75 a week more for you.

Radio Training Association of America
4513 Ravenswood Avenue Dept. RCB-11  Chicago, IlEnois

" Below

are a few of
the reports
from those now
cashing in on the

40 Easy Ways”

Clears Frank J. Deutch, Pa.— “Since
$3,000.00 joining the Association I have
u UV cleared nearly $3,000.00. It is
almost impossible for a young fellow to fail,
no matter how little education he has, if he
will follow your easy ways of making money.”

1,100.00 in J. R. Allen, Calif. — “Have

sb’l‘Veg?‘;n done over $1,100.00 worth of

business in the last 6 weeks.

Next month I am going to open up a store

of my own. I never knew that money could
come so fast and easy.”

$25.00 a Week hN. L Friedrié:h, N. Y.—“l:
= aveaveraged$25.00awee

Spare Time for the last 7 months even

though 1 am not a graduate but just learnirg.”

Training Lands R.C Kirk. N. %—“Your

training has been vary

Him Job valuable tome. Ilanded a

job with the big department store out here a

few weeks ago because I had my memter-

ship card with me. There were a large bunch
of applications ahead of me.”

ACT NOW

If You Wish NO-COST
Membership

For a limited time we will give to
the ambitious man a No-Cost Mem-
bership which need not—should not
—cost you a cent. For the sake of
making more money now, and
having a better position in the
future, mail coupon below now.
You'll always be glad you did.

Sesewseswessenesermsddrydteosw g

Radio Training Association of America
Dept. RCB-11,4513 Ravenswood Ave., Chicago, Ill.

Gentlemen: Please send me by return mail full details of
- youx Special No-Cost Membership Plan, and also a copy
of your Radic Handbook,

phbl e
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A POWERFUL super-sensitive A. C.
receiver that answers today’s demand for
the ultra-modernina high-grade screen grid

receiver. It offers everything you look for
that is modern in radio. Nothing has been over-
looked to secure outstanding quality — advanrced
engineering features—or ¢fficient performance.

It is establishing a new standard of perfec-
tion in radio design. Incorporating such ad-
vanced features as screen grid R. F., power
detector, ‘245" push-pull power audio, dy-
namic tone quality plus practical scientifi-
cally shielded construction. it is blazing a
4 new trail in perfection of circuit design. Its

super power assures unusual distance range
—its ultra-selectivity adapts it for use in the most
congested broadcasting districts. Its remarkable
tone quality and tremendous volume win for it the
instant admiration of the radio purchaser.

Mu ED/RADIO
CORPORATION

711 W. Lake St. Dept. C-1 Chicago, Ill.

Tell “Em

Vou Sawe It in the

Citizsens Radio Call Book

Radio Catalog \

Write TOday for

this new 196-page catalog
full of all the latest in radio
showing the new, humless,
Screen Grid A. C. all-elec-
tric and battery operated sets. Beautiful con-
soles, dynamic speakers, accessories, parts,
kits; in fact, everything in radio and all at rock-
bottom wholesale prices. Hundreds of real
radio bargains from a Radio House backed by
over $3,000,000 in resources. This book will
save you money. Send for it now before you
buy anything more in radio supplies!

Use the Coupon

| Allied Radio Corporation,
l Dept. C-1
711 W. Lake Street, Chicago, Ill.

Please send me your new 1930-—196-page
radio catalog—which we understand is to be
absolutely free.

Address. ... it iie e .
City . . State. .. .. B

- ———————u-—-———_—.—b_——

Magasine and Scientific Digest
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Complete Factory-Built
All-Wave Receiver
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Aero Overseas Receiver—A-C and D-C
Gets Both Short and Long Waves

SCREEN GRID

At last—a complele all-wave receiver with which you
can get both shert and long wave reception.

In the past few years interest in short wave telephony
has increased to such an extent that at present there
is a demand for a complete short wave receiver.
And, in order Lo make the set even more practical,
we have added the long wave feature. Heretofore all
short wave adapters in sets which have fallen into the
hands of the average layman, have been extremely
critical with respect to tuning. In fact, this objection
has been so outstanding, as lo discourage, rather
than encourage, the use of shorl waves, and as a con-
sequence only experts have been able to get the
remarkable performance, long distance and unique
programs available on the short waves.

very objectionable and motorboating has occurred
frequently on the higher frequencies.

Bearing these two oulstanding faults in mind, Aero
Products laboratories, with their intimate knowledge
of short-wave requirements, set about to overcome
them, and in the Aero Overseas Four Receiver has
been developed a radio set that gets stations on all
waves—both the short as well as the broadcast bands,
and with the ease and perfection of the most modern
set. A great deal of thought and engineering has
made possible in this new receiver, a high degree of
sensitivity and unusually easy, simplified tuning.
The Aero Overseas [Four is comparable to our pres-
ent-day broadcasl sets in operating efficiency and far
any set in its

ri '7,"5, ‘l//[///. o

3
=
<
.
|
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surpasses REELEEL L LELEL LDl
Tn addition to tuning, there has heretofore been little two-fold ability to get 1 AFRO PROBUCTS, Inc. ot 1089
satisfaction with A-C operation. The hum has been everything on the air. 1 Chicago, I1L
1 pear Sirs: Send me full particulars of vour new
Model A-C. 5 Tubes, including Power Tube—List Price (Without Tubes) $125.00 : alt.wave, Acrbo olverscas }Tou; Receiver fo]r nri'lling
“ a 9 5 tations o cast @ ort waves, also latest
Model D-C, 4 Tubes—List Price (Without Tubes). 60.00 : :..{Jr::nio: m:u:(ew‘lsde\':l‘op:lcnrls. e
1 Name.
AFRO PRODUCTS, I
Ciry Siate
I)R 14 nCQ : State if you are jobber, dealer, set Luilder or fan:
A [ — -
4611 East Ravenswood Avenue Dept- 1089 Chlcagos I“" U. 8. A. 1 Enclose remittance of $60.00 for D-C Model, or
1 £125.00 for A.-C Model, if vou order direct from
I this ad.
CiTizexs Kapie Caue Roek Magazine aANp ScExtiFic Dicest, November, 1929, Published 4 times vearly, January 1, March 1. September 1, November 1.

Volume X, No, .

Publisked at Chicago, 1ll. Subscription price, §1.75 yearly. Entered as second.class matter March 17 1677 at the Post Ofiice at Chieago, i, under the Act of March 3, 1879,
Cilizens Radio Service Bureau, Inc., Publishers, 508 So. Dearborn 3t., Chicago.
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Pattern 199 Set Analyzer
Makes every essential radio service
test, including screen grid sets.
Simple to operate. Doesn’t require
a radio engineer to use it.
Built to highest standards
throughout

Backed by a complete radio data

service,

Lowest priced, high grade set

analyzer.

List Price, $97.50
Dealers’ Price, $73.12

Pattern 210 Tube Checker

Gives direct reading on all tubes
from UX199 to UX250—no men.
tal arithmetic necessary.

Adjustable for line variations be-
tween 100 and 130 volts,

Operates from A.C. service line.

Gives individual readings of each
plate of double wave rectifier tubes.

List Price, $65.00
Dealers’ Price, $48.75

. M 29 YEARS MAKING GOOD INSTRUMEN'Ib e

Al

Illlll"l

l“"!!nl ‘

"lm =

NEW EDITION of the
Jewell booklet, “Instructions
for Servicing Radio Receivers,”
has just been received from the
This 64-page booklet

contains data on receivers of 38

printer.

manufacturers or 129 of the most
popular sets.

Furnished Free
to Servicemen

This valuable booklet is furnished

free to servicemen. Mail the

EWE % L "

199 Set Analyzer

coupon for your copy!

AN

IIIII“I Ill

ﬂ II"JI

L

|

W
]1‘2642 G Walnut Streets

r Address---
-—I =n P

Pattern 409 Set Analyzer
Has four high grade 314 inch bake-

lite case instruments.

Gives plate current, plate, filament,
and grid voltages simultaneously.

Bindin% posts make all instruments
available for independent tests,

Backed by the same data serviee
that has made Jewell Pattern 1gg’s
famous.

List Price, §122.50
Dealers’ Price, $91.88

Pattern 581 Test Panel

Provides every requirement for rapid
and accurate testing of radio receivers,
including screen grid sets.

The seven instrumentsarealllarge flush
type, approximately 5 ins. in diameter.

trument Company

Chicago —
t your bookle
Of course we f;.:“‘s:'yvlclng Radic

ns

»

ell Electrical Ins ‘
L ]

o T o which contau\s data on ‘
.

]

r-
Recelvet i radio manufacty
il oPl as:eta:a':‘ X ithout ob‘llgatlon.
ers. Ple

Tell "Em You Saw It in the Citizens Radio Call Book Magasine and Scientific Ligest
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= ( 3 Power Packs The original idea be- ?4\,‘;9
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dorsed by professionals,
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and Australian stations plus all sections of

this country and Canada. If you’re “fed e
up” on a hackneyed radio diet, let the g
Super-Wasp bring yon new, exciting air RADIO’S
ventures. Covers 14 to 500 meter range, BIGGEST 50¢
making it an ideal combination of Short- VALUE
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screen-grid tube. brings you membership
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$375 Onc Month Spare Time
“Recently I made 8375 in
. one ‘month in my spare
time installing, servicing,
selling Radio sets, And,
€ not so long ago, I earncd
enough in one week to pay
for my course.”
EARLE CUMMINGS,
18 Webster St., Haverhill, Mass,

1597 In Five Months

“The N. R, L. is the best
Radio school in the U. S. A.
I have made $1597 in five
months. I shall always tell
my friends that I owe my
success to you.”'

302 Safford Ave.,
Taorpon Springs, Fla.

$1164 Spare Time Profits
“Look at what I have made
since I enrolled, $1,161—
money I would not have
had otherwise. I am cer-
tainly glad I took up Radio
with N, R. I. I am more
than satisfied.”
HENRY R. HEIKKINEN,
123 W. Erie St., Chicago, I}l
Over $1000 Im Four Months

*My opinion of the N, R, L.
course is that it is the best
to be had at any price.
When 1 enrolled I didn't
¢ know a condenser from a
transformer, but from De-
cember to April 1T made
well over $1000 and 1 only
worked in the mornings.”
AL. JOHNSON,

1109 Shelby St., Sandusky, Ohio.

-

HENRY ). NICKS, Ja,,

for spare time and full time businesses,

Morc Tralned Radio Men Needed

A famous Radio expert says there are four
good jobs for every man trained to hold them.
Radio has grown, so fast that it simply has
not got the number of trained men it needs.
Every year there are hundreds of fine jobs
among its, many branches such as broad-
casting stations, Radio . factories, jobbers,
dealers, on board ship, commercial land sta-
tions, and many others. Many- of the six to
ten million receiving sets now in use are only
25% to 40%, eflicient. Tlus has made your
hig ehance for a spare time or full time
business of .your own selling, installing, repair«
ing sets,
So Many Oppertunities You Can Make
Extra Money While Learning

Many of our students make $10, 320, $30 a
week extra while learning. I'll show you the

Radio’s amazing growth is making many big jobs. The world-
wide use of receiving sets and the lack of trained men to sell,
install and service them bas opened many splendid chances

| Ever so often a new business is started in this country. We have seen how
the growth of the automobile industry, electricity and others made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the {uture. Surely you are not going to
pass up this wonderful chance for success.

1 Will Train You At Home In Your
Spare Time

I bring my training to you. Hold your job.
Give me only part of your spare time. You
don’t have to be a ‘eollege or high school
graduate. - Many of my graduates now mak-
ing big money in Radio didn’t ¢ven finish the
grades. Boys 14, 15 ycars old and men up
to 60 haye finished my course successfully.

Yot Must Be Satisfled

I will give you a written agreement the day
you enroll to refund your money if you are
not satisfied with the lessons and. instruction
service when you coinplete the course. You
are the only judge. The resourcesof the N.R. 1.
Pioneer and Largest Home-Study Radio schocl
in the world stand back of this agrcement.

Get My Book
Tind out what Radio offers you. My 61-page

plans and ideas that have proved
successful for them—show you

how to begin making extra money shortly after
you enroll. 'G. W. Page, 1807-21st Ave., S.,
Nashville, Tenn., made $933 in his spare time

gives

while taking my course,
I Give You Practical Radio Expérience

My course is not just theory. My method

youlearn the “how” and “why”
of practically every type of Radio
set made.
dence to tackle any Radio problems
andshowsupinyour payenvelopetoo.

‘With My Course

you praetical Radio experience—

This gives you confi-

You can build 100 cir=
cuits with the Six Big
Outfits of Radio parts
1 give you. The pictures
here show only three of
them. My book explains
my method of giving prac- 1
tical training at home,
Get your copy !

book, ““Rich Rewards in Radio"”
points out the money making op-
portunities the growth of Radio
hasmade for you. Clip the cou-
pon. Send it to me. You wont
be obligated in the Jeast.

Address
J. E. Smith, Pres.
Dept. SYD

National Radio Institute
Washington, D. C.

J. E. Smith,
President.

Dept. 9YD
National Radio Institute, Washington, D. C.

Dear Mr. Smith: Send me your book. 1
want to know more about the opportunities
in Radio and your practical method of teaching’
at home in spare time.. This request does:
not obligate me to_enroll and I understand
no agent will call on me.

......

Tell m You Saw fi in the Citizens Radio Call Book Magasine and Scientific Digest
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THERE IS |
- ONLY ONE
DYNAMIC
SPEAKER

MAGNAVOX

THE ORIGINAL
WITH THE CAN'T— BE- COPIED

REALISM

#‘,&
el i

Models 401, 403 and 405
1214” high, 12" wide, 8'4" deep
10%" cone

The U. S. Patent Office has granted ; oy = copied. The making of a dy-
to the Magnavox Company exclusive £ = namic speaker is an art that was
use of the word "DYNAMIC” in w ' started by the MagnavoxCom-
connection with radio loud speakers. pany in 1911 and carried on since that time.
Patents may be infringed, trademarks may be T HEMAGNAYOX COMPANY

i Factory and Pacific Sales: OAKLAND, CALIF,
borrowed, but performance quality cannot be Factory and Sales East of the Rockies: CHICAGO, ILL.

Tell ’Em You Saw It in the Citizens Radio Call Book hMagazine and Scientific Digest
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COTT A-C SCREEN

GRID 10

Sereen Grid Performﬂnte Plus/

Eighteen months ago Scott announced a receiver using

screen-grid tubes.
six months’ work in the laboratory.

standard with which to compare it.

Unlimited Distance Range

The tremendous power of the new Scott A-C Screen-Grid 10 gives
Stations coeme in with
more volume than is ever desired. Every station seems like a local.
Proof of this is the verification of station 2ME of Sydney, Australia,
on March 12th of this year right from the center of Chicago.

diszance reception undreamed of a year ago.

Keen Selectivity

There is a different station on every point of
the dial. By turning the single drum dial just

degree the most powerful local vanishes.
Then, as you turn to the next point, some far
off station perhaps a thousand, twe thousand,
or three thousand miles away thunders in.
Another turn and it is gone. Never before has
such perfeet, sharp, yet easily handled selec-
tivity been built inte a receiver. Scott has
antdone Scott! The possibilities of thisz new
set actually dwarf the world’s record estab-
lished on the original Scott World's Record

Receiver. Remember what it did—brought in
117 different programs from stations, the

Thls model was the result of nealh
The new 1930 Scott
A-C Screen-Grid 10 is therefore the result of two years’
actual experience with screen-grid receivers.
formance of this new model is so far in advance of any
other rcceiver on the market today, that there is no
It uses ten tubes,
three of which are screen-grid. The micro-matched Scott
shielded intermediate transformers secure almost unbe-
lievable amplification out of each screen-grid tube,

The per-

Custom Sel
Builders and
Dealers

If you are irterested in
selling the one rexciver
which has n¢ competi-
tion. and at the samc
tiine enjoy zn absolutely
protected market, check
the coupon and nmil at
once.,

clasest of which was
6.000 miles to as
far away as 8.37>
miles, during a 13
week test period. It
has challenged the entire radie industry to
equal its pell'ormance—and none have an-
swered it.

Absolutely Humless

The filter svstem used in this new Scott
Custom-Built A-C Screen Grid 10 is so perfect
that every trace of A.C. hum has been elimi-
nated, Bend Jown. put your ear right up agsEnst the
speaker. and you find it difieudt to helieve the receiver
is switched on. The downright realism of the toune
amazes vou. when you heur it with every trace of A.C.
hem eliminated.

SCOTT TRANSFORMER CO., 4450 Ravenswood Ave., CHICAGO., ILL

Africa, Australia and New Zealand.
them all from 14 to 80 meters.
international receiver.
verter

New Scott Short Wave Con-
verter Tunes as Easily as a
Broadcast Receiver

Here is a new kind of short wave con-
verter. Gone forever, is that tricky.
critical tuning, formerly required to
tune a short wave receiver. A new
feature we have developed in the labo-
ratory spreads the stations in each

band to what amounts to a tuning
dial twcenty inches in dianreter. I

brings in voice and code alike with
perfect clarity. Listen to stations in
England, Germany, France. South
You hear
Here is a real
Order a short wave con-

when you order your Scott A-C Screen

Grid 10—price $32.50.

MAIL COUPON

The coupon from this announcement will bring
you full particulars of the New Scott A-C Screen
Grid 10—also pictures and descriptions of the
many gorgeous console cabinets especially built

for this receiver.

Clip the coupon—nail it now—

today!

1 scott mransromiex co. CLP Now!

4450 Ravenswood A
Chieage, 1.

Ve,

CRCB1O

1 Send me full pacticnlars of the New Seott A-C Shicli

Grid 10.
3 Send me voor franchised Sot Ruilders PProposition,

NaMs
ADDRESS

Tows STATE

Tell "Em You Saw It in the Citizens Radio Call Book Magasine and Scientific Digest
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In This Issue

ATEST data on the better known

kit receivers is a feature of this
present issue, giving readers a wonder-
ful opportunity to find out the trend in
modern kit design.

An enlarged Radie Engineering De-
partment will be noticed. In it several
of the well known engineers have con-
tributed to a symposium on the usze of
a 227 or 224 in power detection cir-
cuits. Altogether there are eight pages
brim full of original material by well
known authors. In the Service and
Repair Section we give a few of the
tube characteristic charts covering a
number of the present-day tubes, while
further information along this line will
be found in the January issue. As
usual, there are ten schematics of as
many factory built receivers.

Changes in the broadcast allocations
made by the Commission a few days
before going to press have been taken
care of in this present issue, so that the
U. S. broadcast station list together
with the foreign broadcast station list
is the last word in accuracy.

In the Power Amplification Section
will be found a number of photographs
of installations made by one of our
readers, while a very interesting story
of the methods by which machinery
sounds were produced in David
Belasco’s latest play is related. We
dare say that those who saw the play
have often wondered how the spectacle
was staged and this article illustrates
how it was done.

Photographs of the new type of scan-
ning dizc used by one of the television
pioneers are given in the Television sec-
tion. This subject is again beginning
to atiract some attention, principally
because a number of stations are now
prepared to broadcast images by radioe.

The Editor.
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i Ask for the

tube in the
i black and
vellow tri-
angular box.

Final Tests

.~ l0 assure
perfection

Naturally — every TRIAD Tube is constantly,
rigorously tested throughout the entire man-
ufacturing process — a special test follows
every individual operation. Yet TRIAD does
more than that! When completed, each
TRIAD Tube is subjected to nine additional
and final tests for vital characteristics — tests
so stringent that nothing short of absolute
perfection can survive them! This infinite care
in manufacture has won for TRIADS their
reputation for superior quality—and has
made possible that guarantee that goes with
every TRIAD Tube—a minimum of six months’
satisfactory service or a proper adjustment.
You can rely on TRIADS — the tubes backed
by an actual Insurance Certificate!

Ask your nearest dealer for TRIADS—
the insured radio tubes!

TRIAD MFG. CO., Inc., Pawiucket, R. I
Tune in on the TRTADORS every FRIDAY evening, 8 to

8:30 Eastern 3Siandard Time, over WJZ and associated
NBC Stations.

TRIAD

INSURED

RADIO TUBES

r—@lNAL TESTS —

Below are listed the nine
final tests for vital characteris-
tics to which every TRIAD Tube
is subjected.

Gas

Emission

Filament Current
Plate Current
Oscillation

Grid Yoltage

Mutual Conductance
Plate Impedance
Amplification Constant

-l N T R )

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest
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American Broadcasting Stations

Station assignments shown in the following pages were made by the Federal Radio Com-
mission. This list is revised from issue to issue and is therefore up-to-the-minute.
Initials such as E, C, M, and P denote Eastern, Central, Mountain and Pacific time.

Stations associated with the National Broadcasting
System: WEAF, WJZ, WEEI, WBZA, WBZ,
WTIC, WJAR, WTAG, WCSH, WFI, WLIT, WRC,
WBAL, WGY, WGR, WHAM, WCAE, KDKA,
WTAM-WEAR, WF]JC, WW], WJR, WLW-WSAI,
WGN-WLIB, WENR, WLS, KYW-KFKX, WCFL,
WIBO, KSD, KWK, WOC, WHO, WOW, WDAF,
WREN, KSTP, WTM]J, KOA, WHAS, WSM, WMC,
WSB, WBT, WPTF, WAPI, WSMB, KVOO,
WFAA, KPRC, WOAI, WBAP, WRVA, W]JAX,
WIOD, KPO, KGO, KFI, KGW, KOMO, KHQ,

Stations associated with the Columbia Broadcasting
System: WADC, WCAO, WNAC, WMAK, WKBW,
WMAQ, WBBM, WKRC, WHK, WGHP, WOWO,
KMBC, WABC, W2XE, WLBW, KOIL, WCAU,
WFAN, WJAS, WEAN, KMOX, WFBL, WSPD,
WMAL, WHP, WHEC, WFBM, WAIU, WKBN,
CFRB, CKGW, CKAC, CJGC, WWNC, WTAR,
WDB]J], WBRC, WDOD, WREC, WLAC, WDSU,
KRLD, KLRA, KF]JF, KTSA, WIBW, KFH, WISN,
WCCO, WRHM, KLZ, KDYL, KH], KFRC, KOIN,
KVI, KFPY.

WEBC, KSL, WKY, KTHS, KFAB, WCKY,

KCRC

1370 ke, Enid, Okla., Champlin Refining Co., 100

w,

KDB

1500 ke, Santa Barbara, Calif.. Santa Barbara
Broadcasting Co.. 100 w, P.

KDKA

980 ke, East Pittsburgh, Pa., Westinghouse E. &
M. Co., 52.000 w, E.

KDLR

1210 k¢, Devils Lake, N. D,, Radio Electric Co..
100 w.

KDYL

1290 ke, Salt Lake City, Utah, Intermountain
Broadcasting Corp.., 1000 w, M, *“On the Air, Goes
Everywhere

KEJK

1170 kc. Beverly Hills, Calif., R, S. MacMillan,
500 w., P.

KELW

780 ke, Burbank, Calif,, Earl L. White, 500 w, P,
“The White Spot of the San Fernando Valley.”

KEX

1180 ke, Portland, Ore., Western Broadcasting Co..
5000 w, P, “A Public Service Necessity.”

KFAB

770 ke, Lincoln, Neb., Nebraska Buick Automobile
Co., 5000 w, C, “Home, Sweet Home."

KFAD

620 ke, Phoenix, Ariz., Electric Equipnent Co.. 500
w, M, "Phoenix, Where Winter Never Comes.”

KFBB

1360 ke, Great Falls, Mont., Buttrey Broadcast,
Inc., 500 w, M

KFBK

1310 ke, Sacramento, Calif., James McClatchy Co.,
100 w, P

KFBL

1370 kc, Everett, Wash., Leese Bros.. 50' w, P,
“The Voice of Puget Sound.”

KFDM

560 kc, Beaumont, Tex., Magnolia Petroleum Co..
500 w. C, “Kall for Dependable Magnolene.”

KDFN

1210 ke, Casper, Wyo. D. L. Hathaway, 100 w, P.

KFDY

550 ke, Brookings, S. D., State College, 500 w, C.

KFEL

940 kc, Denver, Col., Eugene P. O’Fallon, Inc..
250 w, M. “The Argonaut Station.”

KFEQ

éﬁo ke, St. Joseph, Mo., Scroggin & Co., 2500 w,

KFGQ

1310 ke, Boone, Iowa, Boone Biblical College
100 w, C

KFH

1300 ke, Wichita, Kan., Hotel Lassen. 500 w, C.
“Kansas’ Finest Hotel, in the Very Heart of God’s
Country.”

KFHA

1200 ke, Gunnison, Colo.,, Western St. College of
Colorado, 50 w.

KF1

640 ke, Los Angeles, Calif.,, Earl C. Anthony, Inc.,
5000 w, P, “National Institution.”

KFIF

1420 ke, Portland, Ore., Benson Polytechnic School.
100 w, P.

KFIO

1230 k¢, Spokane, Wash.,, Spokane Broadcasting
Corp., 100 w day, P.

KFIZ

1420 ke, Fond du Lac, Wis.,, Reporter Printing
Co.. 100 w, C.

KFJB

1200 ke. Marshalltown, Iowa. Marshall Electric Co..
100 w. C. “Marshalltown, the Heart of Iowa.”

www americanradiohistorv com

KFJF

1470 ke, Oklahoma City. Okla., National Radio
lI:vﬂg. go.. 5000 w. C. “Radio Headquarters of Okla-
oma.

KFJI

1370 ke, Astoria, Ore.. KFJI Broadcasters, Inc..
160 w, P.

KFJM

1370 ke, Grand Forks, N. D., University of North
Dakota. 100 w, C.

KFJR

1300 ke, Portland, Ore., Ashley C. Dixon & Son.
500 w, P.

KFJY

1310 ke. Ft. Dodge, Iowa, C. S. Tunwal. 100 w, C.

KFJZ

:370 kc.CFt. Worth, Texas, Henry Clay Meacham.

w,

KFKA

820 kec. Greeley, Colo., Colorado State Teachers
College, 500 w, M. Shared.

KFKB

1050 kc. Miliord, Kan., J. R. Brinkley., M. D.,
5000 w. C, “The Sunshine Station in the Heart of
the Nation.”

KFKU

1220 ke, Lawrence, Kan., University of Kansas. 1000
w, C. “Up at Lawrence on the Kaw.”

KFKX

See under KYW.

KFKZ

12060 ke, Kirksville, Mo., Northeast Missouri State
Teachers College. 15 w, C, “Kirksville, the Ifoine
of Osteopathy.”™

KFLV

1410 ke, Rockford Ill.,, A. T. Frykman, 100 w, C.

KFLX

137% ke, Galveston, Texas, Geo. Roy Clough, 100
w. .


www.americanradiohistory.com

Citizens Radio Call Book Magazine and Scien{iﬁc Digest 11

— — e e s ———— —

Men Who COMPARE
Yoltage Controls
Choose ELECTRADS

Liconsed by
Teehn dyne Corp.
1, =, Pats,
o 1034103-04 &

i"ats. I"ending

ADIO engincers, manufacturers and cusiom-sel

builders KNOW that the effective performance of ELECTRAD
their producet depends upon the reliability of the parts Super-
they use. They compare before making their selection. TONATROL
Quality performance—Ilonger life—most advanced de-
sign and construction—all go to make ELECTRADS
first choice of men who KNOW resistances and voltage
controls.

A long-lusting valume ventrol
fur wse with the heavy cur-
tents of modern reeciver e
sign. Will easily lissipate 5
watts withaut varring in re:
sistance.

New 1ype resistance clement
is fused to the surface of an
enameled metal plate. Prae.
tieally all-metal consiruetion
promaeles rapid hest lissipa-
tinn,

T T T LTI TT AT PRI T T

Yet, scientifically controlled mass production enables
ELECTRAD products to be sold at prices whieh appeal
to the pocket-book.

L T T T L T T T T A T Y L Y DO TR P CA T S TR LT TT I

ADJUSTABLE TRUVOLT TRUVOLT

L SLIDING
; CLp .
Variables Divider

CliaingiE

XRY VY OLT

The same distinetive air-
enoled wimding as TRUVOLT
fixed resistances, plus 4 con-
trol kneob for fine adjust-
ments.  One-hole mounting,
A unique feature of the TRU-
YOLT Variable is that, owing
to  the patented TRUVOLT
winding, the econtact travels
endwise over the wire,

Pure silver fHnoting contaet
af  mew  design  provid a
remarkably smasth  action
which improves with use ow-
ing to a micratcopic deposit
of silver on the resistunce
clement.  Firmly rivetedd for
strength.  Bakelite insulation,
7 ypes for every volune
conirael pur ingluding
cleetrical  phanagraph  pick-
nps.  List Prices, $2.40 1o
$3.50.

TRUVOLT v"'\ < ~ U. S. Pat
All-Wire By o iiroesd
Resistances & '

The ideal resistance for elim-
iwators and power paeks ow-
ing te its constant valne and
lang lite. Putented winding
—dircetly air-cooled. Ni-
chromo resistance wire is
wound  around  arn azbestos
vovered  copper core —- then
sreumd  a  grooved  fire-clay
inbe.  Avcurately rated.  Ex-
clusive sliding elip for guick
adjistiments,

TRUVOLT VARIABLES have

U. S. 'at. 1676869
& Pats. 1'end

The universal veoltage li-
vider whieh e¢liminates
guess-work from voltage
calculations, Resigtaneée
bank eontzining five calic
brated knobs for instant
adjustinent of B and C

T P T T T T T T L T T T P T T T R T T T e T PO T O TT T LTI I T T

T T L T T T L T e I T L LT L L L LU L L LR T A L LR LT T E YT TR YT }

O P R VP PP T

f same  distinctive construetion Lasts longer—uporites more voltages from any type of &
plus kneb  adjnstmeént. Last smoothly. Sturdy frarme, with climinater. No caleulations < "
longer owing to endwise perforated ventiluting shield uecessary. Hahdseme mold. > \‘,\ \\V

A travel of eontact over wire. which aids heat  (dissi i ed Bakelite ease—compact a& op ]
Greatly simplify aliminator Greatly simplifies eliminator —ecusily menatel. A great 3 Q‘ O &
design. Al nsual  resistance design. 22 jtock sizes—S$2.50 time-saver for the radio ex- ‘-,i o‘\ \‘,C
valnes amd wattage ratings, each. perimenter. $10.00. a? & A &

F oy &8 R
A7 A Ay
. A 3 . >
ELECTRAD manufactures a complete line of resistance units and volmgn'ﬂ v* &63’ =
controls for all radio and pewer supply requirements, including Television. 0@.\ @O@ &
Wi |
= SR
175 Varick St.,, New York, N.Y. & & &
oo 00
O o &
SN
> & F v
Q."' °5e &0 <>
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KFMX

1250 ke, Northfield. Miun..
w,

KFNF

890 ke, Shenandoah Towa. Henry Field Seed Co..
500 w, C, “Kunwu for Neighborly Folks.”

Carleton College, 1006

KFOR

1210 kc, Lincoln, Neo.. tloward A. Shuman. 100
w. C

KFOX

1250 ke. Long Be.lch Calif.. Nichols & Warriner,
Inc.,, 1000 w. P, "Where Yeur Ship Comes In.”

KFPL

1310 ke. Dublin. Teas. C. C. Raxter. 100 w. C.
**Baxter’s Place.”

KFPM

1310 ke, Greenville. Texas. The New Furniture
Co. 15 w, C. “Biggest Litile Ten Watts on the

Air.”"

KFPW

1340 ke, Siloamm Springs. Arck..
Stewart, 50 w. C.

KFPY

1340 ke. Spokane. Wash..
500 w, I,

Rev. Latmie V.

Syvinous Investment Co..

KFQA

See nnder KMOX.

KFQU

1420 ke, Holy City, Calif.. W. E. Riker, 100 w, P.

KFQW

1420 ke, Seattle. Wiel. WFOW, [nc..
“Gateway to Alaska and the Orient.”

KFQZ

860 ke, Hollywood. (‘aln
ing Co., Inc.. 230 w, P.

100 w. P,

Taft Radio & Broadcast.

KFRC

610;«:, San Fraucisco. Calif., Don Lee, Inc.. 1000
w., P,

KFRU

630 ke, Columbia, Mw.. Stephens College, 500 w.
C. “Where Friendliness Is 1iroadcast Daily.”

KFSD

600!Lc, San Diego. Calii.,

w,

KFSG

1120 ke. Los Angeles Calif.. Echo Park Evan.
Assn., 500 w, P, **The Churcli of the Air.”

KFUL

1290 ke, Galveston, Texas. \V. H, Ford. 1000 w,
C, “The City of Perpetnal Sunshine.”

KFUM

1270 ke, Colorado Springs. Colo.. W. D. Corley.
1000 w. M, “Known for Unasurpassed Mountain
Scenery.”

KFUO

550 ke, St. Louis. Mo.. Concordia Theological Sem-
inary, 500 w, C. “The Gospe! Voice.”

Airfan Radio Corp.. 500

KFUP

1310 ke. Denver. Colo.. Fitzsimmons General Hos-
pital, 100 w, M

KFVD

710 ke. Culver City. Calif..
casting Co., 250 w, P.

KFVS

1210 kc. Cape Girardeau. Mo.. Hirsch Battery &
Radio Co., 100 w. C. "The City of Opportunity.”

KFWB

950 ke, Hollywood, Calii..
casting, 1000 w. P.

KFWF

1200 ke, Se. Louis. Mo.. 5t
Ine., 100 w.

KFWI

930 kc, San Francisco, Calii..
ments, Inc.. 500 w. P.

KFWM

930 ke, Oakland, Calii., Oakland Educational So-
ciety. 300 w. P, “The Most Good 1w the Mnsi
People.”

KFXD

l42({ ke, Jerome. Tdale. Service Radio Co., 30
w, M,

KFXF

940 ke, Denver. Colo.. [Pikes TPeak Broadcasting
Co.. 250 w. M. ~"The Voice of Denver.”

KFXJ

1310 ke, Edgewater. Colo.. R. G. Howell 30 w.
M. “‘America’s Scenic Center.”

KFXM

1200 kc. Oncario. Calii.. J. R. Fnuche, 100 w.
P. “The Voice of the Orange Empire.”

KFXR

1310 ke. Oklahoma City. Okla..
Raptist Church. 100 w, C.

l,os Augeles Proad.

Warner Bros. Broad-

Louis Truth Ceuter,

Radio Entertain-

Exchange Avenue

KFXY

1420 ke. Flagstaff. Ariz..

w. M.

KFYO

1420 ke, Abilene, Texas, T. E. Kirksey. 100 w, C,
* Breckenridge., the Dynamo nf West Texas.”

KFYR

,:_550 ke. Bismarck, N. D..

Mary M. Costigan. 100

Hoskins-Meyer. 500 w,

KGA

1470 ke, Spokane, Wash.. Northwest Radio Serv-
ice Co.. 5000 w. P

KGAR

1370 ke, Tuescn, Ariz., Tucson Motor Service Co.,
100 w, M. “Way Out on the Desert.”

KGB

1360 ke, San 31ego Calif.. Pickwick Broadcastmg
Corp., 250 w. P. "“Music for the Sick.

KGBU

900 ke, Ketchikan, Alaska. Alaska Radio & Sery.
ice Co., 500 w. Shared.

www americanradiohistorv com

KGBX

\370 ke, St, Joseph. Mo..
100 w.

KGBZ

930 ke, York, Nebr.. Geo. R. Miller.
‘The Swine and Poultry Station.”

KGCA

1270 ke, Decorah. Towa. Chas. W. Greenley, 50 w,
C. Shared. ‘ o

KGCI

1370 ke, San Antonio. Texas. Liberto Radm Sales,
100 w, C, “Radio Sam at San Antonio.”

KGCR

1210 ke, Watertown.
casting Service. Inc..

KGCU

1200 ke. \[andan N. D.. Mandan Radio A:soch-
tion. 100 w. “The Voice of the Wesr.®

KGCX

1310 ke, Wolf Point. Mont..
Vida. 10 w. M.

KGDA

1370 ke, Dell Rapids. S. D.. Hom= Autn Co.. 50 .

Foster-Hall Tire Co..

200 w, C.

S. D.. Cutler’s Radio Broadt.
100 w.

First State PRank of

KGDE

1500 ke, Fergus Falls, Minn., Jaren Drug Co..
50 w,

KGDM

1100 kc. Stockton. Calif..

KGDR

1300 ke. San  Autouio. Texas. Milan Radio Co..
Inc, 100 w. C.

KGDY

120% ke, Oldham, S. Dak.. J. Albert Loesch. 13

w,

E. F. Peffer. 50 w.

KGEF

1300 ke, T.os Angeles. Calii..
Church. 1000 w. P

KGEK

1200 ke. Yuma. Colo..
30 w, M. Shared.

KGER

1370 kc. Long Beach. Calif., C, Marwin Dobyus.
100 w. P, ~The Service Club of the Air.”

KGEW

1200 ke, Ft. Morgan. Colo., City of Ft. Morgan.
100 w, P.

KGEZ

1310 kec. Kalispell. Mont.. Chamber of Conunerce,
100 w, M. “Located in the Switzerland oi Awmer-
ica—The Beautiful Flathead Valley.”

KGFF

1420 ke, Alva. Okla.,, D. R. Wallace, 100 w, C.

KGFG

1370 ke. Oklahoma City. Okla.. Faith Tabernacle
Assﬂld 100 w, C. **The Whole Gospel to the Whole
Wor

Trinity Methodist

Beehler Elec. Equip. Co..
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Chock

Full of

Money-Making
Facts!

ND it will do the same for you! All I ask
is a chance to prove it.

If you are the sort of a fellow who is content to
grind all your life for poor pay you'll not be inter-
ested in what it has to tell you.

But if you are looking for an honest-to-goodness
opportunity to earn more money — if you look

forward to having a business of your own — if
youreally have THE WILL TO WIN—

Then you owe it to yourself to send for
this amazing book.

You have never read anything like this
straight-from-the-shoulder, intensely hu-

his Book

Has Shown
7143 Men
How to Make

MORE MONEY

are now up against-—read how these men let me
help them accomplish exactly what you would
like to do. Your spare time a few evenings a week
is worth money, real money. I am ready to pay
you for it—from $25 to $60 a week. And you
can keep your present job.

I don’t ask you to take my word for it. I'll give
you the names of men who are doing it every day.
My plan is simple—thoroughly tested and prov-
en. The facts are there in the book for
you to read and judge for yourself.

Investigate. Send for this book and get
the whole wealth-bringing story. &1
Convince yourself that I can help % i
you make extra money. Start <./

man story. Read it and ﬁnd .Ollt haow now by malhng the couporn. II Q\o'
7143 men—average men, just like your- pres Be sure to give your county. <7y &
self—men with the same problems you TRARE Mmarx ~—J. Matheson Bell, Pres. C? %\f
’ .J.f" ée’:';
See for yourself the record of a man who has made $10,900 ‘v‘ Ql/’l‘o\é;io
out of Ozarka. And another who made $1750 last year; °J ,’Y;‘-";;;;b‘
£ another $1645; another $1848; and so they go—$1212, $1708, & & /;;S o.:zv"
n $1028 for last year’s work. Hundreds of them with their '| ~/ v-"o_.-‘;f
% names. Make me prove that what they have done, you can do. *2):’\«95}@
,'.; o
~a
pad “'Q
OZARKA, INCORPORATED <4
"& @ & é? ':_\,'
120 Austm Avenue, Chicago, Illinois 2 ’\F’o“:cb S ¥ §
l, O 0 L 'e Ao oa

Tell 'Em You Saze It in the Citisens Radio Call Book Magasine and Scientific Digest
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KGFI

1500 ke, Corpus Christi. Texas, Eagle Broadcastmg
Co., 100 w, C. “The Voice of \West Texas.”

KGFJ

1420 kc Los Augeles. Calif., Ben S. McGlashan.
100 w, P, “Keeps Good Folks Joyful.”

KGFK

1200 ke, Hallock. Minn., R. W. Lautzenheiser, 50
w., C.

KGFL
1370 ke, Raton, N. Mex., Hubbard & Murphy, 5
w. M.

o
o

KGFW

1420 k¢, Ravenna, Neb., Otto F. Sothman, 50 w.

KGFX

580 ke, Pizrre. S. D., Dana McNeil, 200 w, C.

KGGC

1420 ke, San Francisco, Calif., Golden Gate Broad.
casting Co.. 50 w. P.

KGGF

1010 kc. Picher, Okla.,, D. L. Conuell, M.D., 50C
w,

KGGM

1370 ke.
Broadcasting Co..

Albuquerque, N. Mex., New Mexico

100 w.

KGHF

1320 ke, Pueblo, Colo., Ritchie & Finch, 250 w, M.

KGHG

1310 ke, McGehee, Ark.,, Chas.
50 w.

W. McCollum,

KGHI

1200 ke, Little Rock. Ark., Berean Bible Class,
100 w.

KGHL

950 kc, Bilings, Mont., Northwestern Auto Supply
Co.. 500 w, M

KGHX

1500 kc, Richmond, Tex.. Ft. Bend County School
Board, 50 w, C.

KGIQ

1320 kc, Twin Falls, Idaho. Radio Broadcasting
Corp., 250 w, M.

KGIR

1360 kc. Bette, Mont., Symons Broadcasting Co.,
250 w. M

KGIW

1420 ke, Trinidad. Colo..
100 w, M,

Trinidad Creamery Co..

KGIX

1420 ke.
100 w.

Las Vegas. N. Mex.. J. M. Heaton.

KGJF

890 ke, Litrle Rock, Ark., First Church of the
Nazarene, 250 w.

KGKB

150((): k¢, Brownwood, Tex., Eagle Publ. Co., 100
W .

KGKL

1370 ke, Sar. Angelo. Tex.,, KGKL. Inc., 100 w, C,

KGKO

570 ke, Wichita Falls. Tex..
casting Co., 250 w, C

Wichita Falls Broad.

KGKX

1420 ke, Sandpoint. Idaho, C. E. Twiss and F. H.
AMcCann, 15 w, P

KGO

790 kc. Oakland. Calif.,
7500 w, P.

KGRC

1370 ke, San Antonio, Texas, Gene Roth & Co.,
100 w. C.

General Electric Co..

KGRS

1410 ke, Amarille, Texas, Gish Radio Service.
1000 w. C. Shared.

KGU

940 ke, Honslulu, Hawaii. Marion Mulrony. 1000
w. “In the Land of Sunshine. the Future Play-
ground of America.”

KGW

620 kc, Portland. Ore., Oregoman Pub. Co., 1000
w. P, “Keep Growing Wiser.””

KGY

1200 ke, Lacey, Wash., St. Martins College, 10 w,
P. “Out Where the Cedars Meet the Sea.”" Shared.

KHJ

900 ke, Los Angeles, Calif., Don Lee, Inc., 1000 w,
, “Kindness. Happiness. Joy.”

KHQ

590 ke, Spokzne, Wash., Louis Wasmer, Inc., 1000
w. P, “In the Friendly City."

KICK

1420 kc, Red Oak, Iowa, Red Oak Radic Corp..
100 w.

KID

1320 ke, Idaho Falls, Ida., Jack W. Duckworth.
Jr.. 250 w, M

KIDO

1250 ke, Boise, Idaho, F. L. Hill & C. G. Phillips,
1000 w, P.

KIT

1370 ke, Yakima, Wash., C. E. Haymond, 50 w, P.

KJBS

1070 kc. San Francisco. Calii.,
Sons Co.. 100 w, P,
Battery.”

KJR

970 ke, Seattle. Wash.,, Northwest Radio Service
Co.. 5000 w. P.

Julius Brunton &
“The Voice of the Storage

www.americanradiohistorv.com

KLCN

129% ke, Blytheville, Ark.,, C. L. Lintzenich. 50
w, C.

KLO

1370 ke, Ogden, Utah, Peery Building Co.,100 w. M.

KLPM

1420 ke. Minot, N. D., E. C. Reineke, 100 w, .

KLRA

1390 ke, thtlc Rock, Ark., Arkansas Broadeasting
Co., 1000 w

KLS

1440 ke, Oakland, Calif.. Warner Bros. 250 w, P
“The City of Golden Opportunity.”

KLX

880 kc. Oakland. Calif.. Tribune Pub. Co..
P. “Where Rail and Water Meet.”

KLZ

560 kc. Dupont. Colo.. Reynolds Radio Co.. Inc.,
1000 w, M, “The Pioneer Station of the West.”

»

500 w,

KMA

930 ke, Shenandoah. Towa. May Seed & Nursery
Co., 500 w, C, “Keeps Millions Advised.”

KMBC

950 ke. Independence. Mo.. Midland Broadecastin
Co.. 1000 w. C. “The Station Dedicated to KnowE
edge, Liberty. Divinity and Service.”

KMED

1310 ke, Medford. Ore., Mys. W. J. Virgin, 50 w,
P. ‘See Crater Lake.”

KMIC

1120 kc, Inglewood, Calif., Dalton’s. Inc., 500
W, .

KMJ

1210 k¢, Fresno. Calif.,, The Fresno Bee. 100 w, P.

KMM.J

740 k¢, Clay Center. Nch., The M. M. Johnson
Co.. 1000 w, C, The Old Trusty Station.”

KMO

1340 kc, Tacoma. Wash.,, KMO, Inc., 500 w, P.

KMOX

1090 k¢, St. Louis, Mo..
5000 w. C

Voice of St. Louis, Inc.,

KMTR

570 ke, Hollywood, Calif.. KMTR Radio Corp..
1000 w, P, *Your Friend in Hollywood.™

KNX

1050 ke. Hollywood. Calif.. Western Broadcast Co..
50,000 w, P, “The Voice of Hollywood.”

KOA

830 k¢, Denver, Colo,, General Electric Co.,
w,

KOAC

550 ke, Corvallis. Orc Oregon State Agr:cultural
College, 1000 w, “Science for Service.”

12,500
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‘AAA

Service

ll’s the plus that counis!

Like the **it”” in personalily, the knockout blow in boxing, or
the crashing ace in tennis, it’s the punch that counts!

The SUPREME DIAGNOMETER is full of extra punch!
Would you patronize a plumber who couldi’t stop a leak?

A doctor who couldn’t cure a cold?

Then why use servicing equipment that deesn’t fill your every
need?

That doesn’t provide for every tes(?

That doesn’t do justice to your skill?

That doesn’t ecnable you to give service plus?

Your customers expect and appreciate SUPREME LEACUE
SERYICE which is the Service Plus in radio. You can give
SUPREME LEAGUE SERVICE with the SUPREME DIAGNO-
METER.

l horough and complete, yet surprisingly simple. The
SUPREME RADIO MANUAL gives full instruction and
much valuable radio information.

The Only Complete
FPortable Radio Testingl aboratory

No other radio testing device can anywhere near approach the
runge, completeness and flexibility of the SUPREME DIAGNO-
METER. Make any test you like. Send for ours, whieh is con-
fidently called “A Test that Challenges Attention.”” Some of

“Set Testers' prove o

29%to 40% efficient in comparison
with the SUPREME DIAGNOMETER

Supreme Serwvice League

To Radio Owners: Look for

the outstanding features of the SUPREME are:

All tubes teated under actunl aperat-
ing conditions.

Sereen grid socket analyais without
uvacillation.

750 Volt 4 acale A,
3 acale millinmeter.

Self-contained power plant.

Modulated radiator for testing, ayn-
chronizing. neutralizing.

External connections toallapparatiia.

‘Festa both plates 80 typo roctifiors.
All continuity teats without batteries.

Univeraal analyzer plugs.

and D.C, metern,

Handy carrying cuse providing com-
partmenis and space for all tools and
spare tubes.

750/150/16 /1 A.C.. Metcer.
750/250/100/10 ll C. Meter.
2/12 Ampere-125-25 Millinmeter.
Thermo couple meter for measuring
output of u set.
Measures resistances.

Measures capacity of condenser 3 to
9 M.F.D.

Makes all analysis readingn.

and a request for complete specifieations will reveal numerous

other superioritics.

Order NOW

Present produetion permits immediate deliveries but the
momentum of sales is sueh that buyers are cautioned to
plaee their orders now. Reservations will be made against
all orders placed for future delivery on specified dates.
Make use of this plan to aveid disappoiniments.

Most good distributors carry the SUPREME
DIAGNOMETER in stock. If yours cannet sup-

ply you,

SM[P’RIEM E

send order direct on form to right.

Radio Diagnometer

conceirable

Makes everyNest on any Radio Set-

FF v YYY

this emblem in your radio
shop, on the lapel button or
eard of your serviece man. It
is your guarantee of depend-
able radio service. Cash in on
the prestige the SUPREME
SERVICE LEAGUE is build-
ing.

[ ——

upreme Instrnments Corp.
345 Supreme Bldg.
Greenwood, Miss.

Please ship SUPREME DIAGNOMETER
Model 400-B on basis checked below.

[] Net cash $139.50.

I:] Time payment plan—$33.50 ecash
and 8 monthly payments of $15.00
each.

All prices are F.O.B. Greenwood, Miss.

No dealer’s discount.

Date shipment desired. . ... .... . ... ..

Signed. . ... I
Firm Name. ... ........... ... ....... I
....................................... ]
Street Address. .. ... .. ... ... . :
City. .. ... I
State. ..o l

Please give three or inore bank or trade refer-l

| ences and names of distributors from whom most

purchases are made. I

Tell "Emn You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest
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KOB

1180 ke. State College. N. M.. N. M. College of
Agri. & Mech, Arts. 10.000 w. AL "“The Sunshine
State of Ame=ica.’

KOCW

1400 ke, Chickasha. Okla..
Women, 250 w. C.

KOH

1370 ke, Reno, Nevada. Jay Peters, Inc., 100 w.

KOIL

il Bluffs, Towa, Mona Motor Oii
%,2060 ll(c)‘(:)o (\:::ch “The Hilltop Studio.”

KOIN

940 ke, Portland, Ore.. 1\01'.\'. Inc..
“The Stationt of the Hour.”

KOL

1270 kc. Seaitle, Wash..
1000 w, P.

KOMO

920 ke, Sea:ztle, Wash,,
Inc.. 1000 w, P.

KOOS

1370 ke. Marshfeld, Ore., H. H. Hanseth, 5¢ w, P

KORE

1420 ke. Eugene. Ove..
100 w, P

KOY

1390 kc le:m\ Ariz.. Nielsen Radio Supply Co..
500 w. M. "Kind Friends Come Back.”

KPCB

1210 ke, Seartle. Wash..
S0 w. P. Shared.

KPJM

1500 kc. Prescott. Ariz.

KPLA

1000 kc, Los Angefes, Calif.,
Radio Co.. 1000 w. P.

KPO

680 kc, San Francisco. Calii.. Hale Bros. & The
Chronicle, 5¢00 w. P, “The City of the Golden
Gate.”

KPOF

880 ke, Denver. Colo., Pillar of Fire. Inc., 500 w.
M.

Oklahoma College for

1000 w. P.

Seattle Broadcasting Co..

Fisher’'s Blend Station

Eugene Broadcast Station.

Pacific Coast Biscuit Co..

Miller & Klahn, 100 w,

Pacific Development

KPPC

1200 ke. Pasadena. Calif..
Church, 50 w. P

KPQ

1210 ke, Seattle, Wash.. Taft & Wasmer, Inc..
100 w, P.

KPRC

©20 ke, lIc-u-tun Texas. Houston Prmtmg Co..
1000 w, C, "Kotton Port Rail Center.

KPSN

Pasadena Mresbyterian

930 ke, Pasadena. Calil.. Pasadena Star-News.
1000 w, P.
1490 ke, Westminster. Calii.. Pacific \Western

Tiroadeasting Federathon, 3000 w, P.

KQV

1380 ke, Pmﬂmlgh Pa.. Daubleday-Hill Elec.
Co.. 500 w, E, “The '\mok\ City Station.”

1010 ke. Sau Jose. Calii.. First Baptist Church.
500 w. P, "For God and Country.”

KRE

1370 ke, Berkeley, Calif., First Congregational
Church, 100 w, P.

KREG

1500 ke, Santa Ana. Callf Pacific Western Broad-
casting Fed., 100 w, P, “Kum \Vest to California.”

KRGV

1260 ke, Harlingen, Texas, Valley Radioc Electric
Corp., 500 w,

KRLD

'040 ke, Dallas. Texas. KRLD. Inc.. 10.000 w, C.
“Down Where the Blue Bonnets Grow.”

KRMD

i‘S 10 ke, Shreveport, La.,

KRSC

l1)1.7.0 Le, Seattle, Wasly,,

KSAC

380 ke, Manhattan, Kan., Kansas State Agricul.
tural College, 500 w, C

KSCJ

1330 ke,
1000 w, C

KSD

Ei_‘_:'a(.l ke, St. Louis. Mo.,

KSEI

900 ke, Pocatello,
Asst, 230 w, M,

KSL

1130 ke, Salt Lake City, Ural, Radio Service
Corp., 5000 w, M, “The Voice of the Inter-
mountain Empire.”

KSMR

1200 ke, Santa Maria, Calil,, Santa Maria Valley
. R, Co., 102 w, P, "The Valley of Gardens.”

1380 kc. Clarinda, Iowa, Berry Seed Co., 300 w,
L. "Keep Serving Others.”

1110 ke, Sioux Falls, §. D., Sioux Falls Broad-
casting Assn., 1000 w, C.

KSTP

1460 ke, St, Paul, Minn., National Battery Broad-
casting Co., 10,000 w, C.

KTAB

560 kc, Qakland, Calif.,
300 w, P,

KTAP

1420 ke, San .\utmuo Texas. Alamo Broadcasting
Co.. 100 w. C, “The World's Biggest Little Sta-
tion.”

KTAT

1240 ke, Ft. Worth, Texas, Texas Air Transport
Broadceasting Co.. 1000 w. C.

KTBI

1300 kc. Los Angeles. Calif..
Los Angeles, 750 w, P

KTBR

1500 ke, Portland. Ore., M. E. Brown. 500 w, P.

KTBS

1450 ke, Shreveport, La..
Steere. 100 w, E

Robert M. Dean, 50 w,

Radio Sales Corp., 30 w

Sioux City. fowa, Perkins Bros. Co..

Pulitzer Pub. Cu., 300 w,

'Idaiw, _KSEI Broadcasting
“Nunmunity Southeast Idazho.”

Associated Broadcasters,
“Knowledge. Truth and Deauty.”

Bible Institute of

S. R. Elliott and A, C.

www americanradiohistorv com

KTHS

1040 ke, Hot Springs, Ark.. Chamber of Commerce.
10.000 w, C, “Kum to Hot Springs."

KT™M

780 kc. Santa Monica. Calif.. Pickwick Broadcast-
ing Corp., 500 w, P, ““The Station with a Smile.”

1170 ke, Muscatine, Iowa. Norman Baker, 5000 w
C. “The Voicc of the Iowa Farmers' Union.”

KTSA

1290 kc. San Antonio, Texas, Lone Star Broadcast
Co., 1000 w, C

KTSL

1310 ke, Shreveport. La..
Works, Ine., 100 w. C.

KTSM

1310 ke, El Paso, Tex.., W. §. Bledsoe and W. T.
Blackwell, 100 w, C.

KTUE

1420 ke, Houston. Texas, Thalt Electric, 100 w. C.

KTW

1270 ke, Seattle. Wash., First Presbyterian Chu:¢',
1000 w, P

KUJ

1500 ke, Longview, Wash.,, F. W.
R. W. Kerioot. 10 w, P

KUOA

1390 kc, Fayetteville, Ark., University of Arka..
sas. 1000 w, C

KUOM

§70 ke, Missoula, Mont..
tana, 500 w. M.

KUSD

890 ke, Vermilion, S. Dak..
Dakota. 500 w, C

KUT

11’0 Lc Austin, Texas. Kut Broadeasting Ca.. 3
. C, "Come o University of Texas,

KVEP

Houseman Sheet Meta!

Lovejy &

State University of Mon.

University of South

1500 kc. Portland. Ore.. Schaeffer Kadio Co..
15 w,
760 ke, Tacoma. Wash.. Iuget Sound Radio

Livoadeasting Co.. 1000 w. P.

tion.”’

KVL

1370 ke, Seattle, Wash.. Arthur C. Bailey, 100 w.

KVOA

1260 ke, Tuscon. Ariz..

KVOO

1140 ke, Tulz,'\ Okla..
3000 w, C, *

KVOS

1200 ke, Bellinghiam. Wa-l.,
M.

KWCR

1310 ke, Cedar Rapids. Iowa.
100 w,

KWEA

1210 ke, Shreveport, La..
100 w, C.

KWG

1200 ke, Stockton, Calif..
Co., 100 w. P,

“Iuget Sound Sta.

R. M. Riculfi. 300 w.

Southwestern Sales Corp..
*The Voice of Oklahoma.™

KVOS, Inc.. 100 w.

Harry F. Paar.

William E. Antony.

Portahle Wireless Tel.
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H JIMES mj,-z:) 2}VED

II PERFECTLY
CONTROLLED
8-40

THE GREATEST ENGINEERED SCREEN GRID SUPER IN RADIO HISTORY

e 4

SENSITIVITY
SELECTIVITY
RANGE
TONE
POWER
ONE SPOT

&
4 ;
v

A

Power Plus Selectivity
THE NEW 1. F. AMPLIFIER

Produces a here-to-fore unknown gain per stage, periectly controlled, allowing every broad-
cast band to register with clean separation and heavy volume.

Set the dial at any point and a station can be tuned in with an adjustment of the trimmer, no
matter how far away. Every degree on the dial is “hot.”

TUNABLE STAGES

So operative that a slight movement of one control will tune out your local station, produc-
ing extreme selectivity which causes stations to zctuallv explode in as dial passes frequency.

DAYLIGHT RECEPTION TELLS THE STORY

Throughout the summier months, the Lincoln 8-40 has pulled in distant reception at high
noon, in our laboratory located in a steel-reinforced concrete huilding in the heart of Chicago.
Just imagine what the Lincoln 8-40 would do in vour own home.

SETBUILDERS AND DISTRIBUTORS

You can tune into real business without interference from net price catalogs. All sales will be
handled direct from our offices with our full co-operation. \Vrite for details covering qualified
distributors and special discounts.

LINCOLN RADIO CORPORATION

329 SOUTH WOODST. = CHICAGO - ILLINOIS.

Factory Representatives . T NESPI
Australia—New Zealand—TUnion of . estern gUELD
South Africa L'“C;’“ s o B, © LINCOLN RADIO SALES AGENCY
329 S. Wood St. icago 200 Davis Street
JENTS, YORE & WHITEHOUSE Send full information on the - R X

16.48.50 Taiz Street Lincoln 8-40. San Francisco, California

Molbourne. Australia
Name e ervrrem— e
Address.... ..

Tell ’Em You Satw It in the Citizens Radio Call Book Magasine and Scientific Digest
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KWJJ

1060 kc, Portland, Ore., Wilbur Jerman, 500 w,
P. “The Voice from Brozdway.”

KWK

1350 ke. St. Louis. Mo., Greater St. Louis Broad-
casting Corp., 1000 w, C.

KWKC

1370 ke, Kansas City, Mo., Wilson Duncan Broad-
casting Co., 100 w.

KWKH

850 ke, Kennonwood, La., W. K. Henderson,
5000 w, C

KWLC

1270 ke, Decorah, Towa, Luther College, 100 w, C.

KWSC

1390 ke, Pullman, Wash State College of Washing.
ton, 500 w, P, "The Voice of the Cougars.”

KWWG

1260 ke, Bro“nsvm:, Texas, Chamber of Com-
merce, 500 w, C, “Good Night, World.

KXA

570 ke, Seattle, Wash., American Radio Tel. Co.,
500 w, P

KXL

1250 ke, Port and, Ore., KXL Broadcasters, Inc,
500 w. P, “The Voice of Portland.”

KXO

1200 ke, El1 Centro, Calii,,
w,

Irey & Bowles, 100

KXRO

1420 kc, Aberdeen, Wash., KXRO, Inc, 75 w.

KYA

1230 ke, San Francisco, Calif., Pacific Broadcasting
Corp., 1000 ., P.

KYyw

1020 ke, Chicago, Ill., Westinghouse B, & M. Co.,
5000 w, C

KYWA

1020 ke, Chicago, Ill, Westingliouse Elec. & Mig.
Co.. 500 w, C.

KZM

1370 ke, Hayward, Calif., Leon P, Tenney, 100 w,
P.

NAA

690 ke, 434.5 m, United States \avy Department,
Washington, L. L-. 1000 w, *“*Where the Time
Signals Originate,” E.

WAAF

920 ke, Chicago, 1iL, Drovers Journal Pub. Co..
500 w daytime, C.

WAAM

1250 ke, Newark, N. J., WAAM, Inc, 1000 w, E,
“Sunshine Station.”

WAAT

1070 l\c. ]':rsey City, N. J., Bremer Broadcasting
Corp., 3

WAAW
660 ke, Omaha. Neb., Omaha Grain Exchange,

500 w daytime, C, “Pioneer Market Station of the
West.”

WABC

860 ke, New York Cny, N. Y., Atlantic Broad.
casting Corp., 5000 w. E.

WABI

1200 ke, Bangor, Maine, First Umvcrsallst Church,
100 w, E, “The Pine Tree Wave.”

WABO

See under WHEC.

WABZ

1200 ke, New Orleans, La., Coliseum Place Bap-
tist Church, 100 w, C.

WADC

1320 ke, Akron, Ohio, Allen T. Simmons, 1000 w
E, shared, “Watch Akron Develop Commercially.”

WAGM

1310 ke, Royal Oak, Mich.,, Robert L. Miller,
50 w, E

WAIU

640 ke, Columbus. Ohio, American Insurance
TUnion. 500 w, E. “The Radio Voice of the Amer-
fcan Insurance Union.””

WAPI

1140 kc, Birmingham, Ala., Alabama Polytechnic
Institute, 5000 w,

WASH

1270 kc, Grand Rapids, Mich., Baxter Laundries,
Inc.. 250 w, C

WBAA

1400 k¢, Lafayette, Ind., Purdue University, 500
w, C.

WBAK

1430 ke, Harrisburg, Pa, Pennsylvania S(ate Po-
lice, 500 w, E, “"The Voice of Pennsylvania.”

WBAL

1060 ke, Baltimore, Md., Consolidated Gas, Elec.
Co., 10,000 w, E, “The Station of Good Music.”

WBAP

800 ke, Ft. Worth, Tex., Carter Publications, Inc.,
50.000 w, C

WBAW

1490 ke, Nashville, Tenn., Tennessee Publishing
Co., 5000 w. C.

WBAX

1210 ke, Wilkes-Barre. Pa., John H. Stenger, Jr.,
100 w, E. “In Wyoming Valley, Home of the
Anthracite.”

WBBC

1400 ke, Brooklyn, N. Y., Brooklyn Broadcasting
Corp., 500 w,

www americanradiohistorv com

WBBL

1370 ke, Richmond, Va., Grace Covenant Presby-
terian Church, 100 w, E, “Richmond, the Gateway
North and South.”

WBBM

770 léc. Chicago, Ill, Atlas Investment Co., 10,000
w, C.

WBBR

1300 ke, Rossville, N, Y., Pcoplcs Pulpit Associa-
tion. 1000 w, E, “Watch Tower.”

WBBY

1200 kc. Charleston. S. C., Washington Light In-
fantry, 75 w, E, "The Seapcrt of the Southeast.”

WBBZ

120% ke, Ponca City, Okla,, C. L. Carcell, 100

W,

WBCM

1410 k¢, Bay City, Mich., James E. Davidson, 500
w, E, “Where the Summer Trail Begins,”

WBCN

See under WENR.

WBIS

See under WNAC.

WBMS

1450 kc, Fort Lee, N. J,
Corp., 250 w.

WBNY

1350 kc. New York, N. Y.. Baruchrome Comp., 250
w, E, “The Voice of the Heart of New York.”

WBMS Broadcasting

WBOQ

See under WABC.

WBOW

1310 ke, Terre Haute, Ind., Banks of Wabash
Broadcasting Assn., 100 w, C, **On the Banks of
the Wabash.”

WBRC

930 ke, Birmingham, Ala., Birmingham Broadcast.
ing Co., 500 w, C, “The Biggest Little Station in
the World.”

WBRE

1310 kc, Wilkes-Barre, Pa., Louis G. Baltimore,
100 w, E

WBRL

1430 ke, Tilton, N. H., Booth Radio Laboratories,
500 w, E

WBSO

780 ke. Wellesley Hills, Mass., Babson's Statistical
Org., Inc.,, 250 w, E.

WBT

1080 k¢, Charlotte, N. C., C. C. Coddington, 5000
w, E. shared, *The Queen City of the South."”

WBZ

990 ke, Springfield, Mass., Westinghouse E. & M.
Co.. 15,000 w, E, *“The Broadcasting Station cf
New England.”
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ITS ESTY

Seven Scas
(0nsole |

LARITY and mellowness of tone, hair
C line selectivity, maximum range and
volume without distertion are quali-

ties that all radio builders strive to attain
but few achieve. The Seven Seas Console
by Leutz, the best that radio experts can
produce, gives you all of these desirable
features in a set that is equally suitable for
use afloat or ashore. And contained in a
walnut cabinet by master craftsmen it taste-
fully harmonizes with the finest furnish-

SINGLE DIAL

ings. The Seven Seas Console is also avail- UNIT
able with complete electriec phonograph.
Literature on Request CONSTHIIC'I'ION
C. R. LEUTZ, Inc
Altoona, Pa., U. S. A. NINE TUBES

Cables: “Experinfo” New York
Sales Offices in New York, Los Angeles and Paris

Tell ’Em You Saw It in the Citisens Radio Call Book Magasine and Scientific Digest
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WBZA

990 ke, Boston, Mass.,, Westinghouse E. & M. Co,,
500 w, E.

WCAC

600 ke, Storrs, Conn, Teurecticut Agricultural
College, 250 w, E. “Voice from the Nutmeg
State.”

WCAD

1220 ke. Canton. N. St, Lawrence University,
500 w, E, “The Vou:e of the North Country.”

WCAE

1220 ke, Plttshurg’h Pz.., Kaufman & Baer Co.
500 w, E, “Where Prosperity Begins.”

WCAH

1430 ke, Columbus, Ohio, Commercial Radio Serv-
ice Co., 500 w, E

WCAJ

500 ke, Lincoln. Neb., Nebraska Wesleyan Uni-
versity, 500 w, C

WCAL

1250 kc. Northfield. Miun.. St. Olaf College, 1000
w, C, “The College on the Hill

WCAM

1280 ke, Camden, N.
E.

-~

J., City of Camden, 500 w,

WCAO

600 ke, Baltimore, Md., Monumental Radno, Inc.,
250 w, E, “The Gateway of the South.”

WCAP

1280 ke, Asbury Park. N, J.. Radio Industries
Broadcast Co., 500 w, E.

WCAT

1200 ke, Rapid City, S. D., South Dakota State
School of Mines. 100 w, M.

WCAU

1170 ke, Philadelphia. Pa.. Universal Broadcasung
Co., 10,000 w, E, “\Where Cheer Awaits U.”

WCAZ

1070 ke, Carthage, Ill, Carthage College, 100 w.

WCBA

1440 ke, Allentown. Pa,, B. B. Musselman, 250 w,
E.

WCBD

1080 ke, Zion, Ill, Wilbur Glea Voliva, 5000 w,
C.

WCBM

1370 ke, Baltimore, Md., Baltimore Broadcasting
Corp., 100 w, E

WCBS

1210 kc, Springfield, IlL, Dewing & DMeester, 100 w,
C.

810 ke, Minneapolis. Minn., Northwestern Bdcstg.,
Inc., 15,000 w, C, “Service to the Northwest.”

WCDA

1350 ke, New York. N. Y.,
Broadcasting Co., 250 w. E.

Italian Educational

WCFL

970 kc, Chicago, Il
1500 w, C,

WCGU

1400 k¢, Coney Island, N. Y., U, S. Broadcasting
Corp, 500 w, E

WCKY

1480 ke, Covington, Ky., L. B. Wilson, 5000 w, E.

WCLB

1500 kc, Long Beach, N. Y., Arthur Faske, 100 w,
E, “The Voice of Community Service.”

WCLO

(1:200 ke, Kenosha, Wis,, C. Whitmore, 100 w,

Chicago Federation of Labor,
“The Voice of Labor.”

WCLS

1310 ke, Joliet, IlL,

WCMA

1400 kc, Culver, Ind., Culver Mlhtary Academy,
500 w, C, “The Voice of Culver.”

WCOA

1120 ke, Pensacola, Fla., City of Pensacola, 500
w, E, “Wonderful City of Advantages.”

wWCOC

880 kc, Columbus, Miss., Crystal Oil Co.,

WCOH

1210 ke, Yonkers, N. Y., Westchester Broadcast-
ing Corp., 100 w, E.

WCRW

%3210 ke, Chicago, 11,

WCLS, Inc., 100 w, C.

500 w, C.

Clinton R. White, 100 w,

WCSH

940 ke. Portland, Me., Congress Square Hotel Co., |

500 w, E, “The Voice From Sunrise Land.”

WCSO

1380 ke, Springfeld, Ohio, Wittenberg College, 500
w, E,

WDAE

620 ke, Tampa, Fla., Tampa Puhlishing Co., 1000
w, E, “WDAE, the Voice of the Times at Tampa.”

WDAF

610 ke, Kansas City, Mo.. Kansas City Star Co.,
1000 w, C, “Ensmies of Sleep

WDAG

1410 ke, Amarillo, Texas, National Radio & Broad-
cGastmg Corp., 250 w, C, “\Where Dollars Always
row

WDAH

1310 ke, El Paso, Texas, Trinity Methodist Church,
100 w, M.

WDAY

1280 ke, Fargo, N. D,, WDAY, Inc, 1000 w, C.

WDBJ

930 ke, Roanoke. Va., Richardson- \Vaylaml Elec.
Corp., 250 w, E, “The Magic City.”

WDBO

620 ke, Orlandc. Fla.,, Rollins College, Inc., 1000
w, E, “Down Where the Oranges Grow.”
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WDEL

1120 ke, Wilmington, Del., WDEL, Inc., 250 w,
E. “First City of the First State.”

WDGY

1180 ke, Minneapolis, Minn.,, Dr. Geo. W. Young,
1000 w, C.

WDOD

1280 kec, Chattanooga, Tenn., Chattanooga Radio
Co., Inc,, 500 w, C

WDRC

1330 ke, New Haven, Conn., Doolittle Radio Corp.,
500 w, E

WDSU

1270 ke, New Orleans, La., Jos. H. Uhalt, 1000

w,

WDWF

1210 ke, Providence, R. I,
w, E.

Dutee W. Flint, 100

wDZ

1070 ke, Tuscola, Ill,, James L. Bush, 100 w.

WEAF

660 ke, New York, N. Y., National Broadcasting
Co., Inc., 50,000, w, E.

WEAI

1270 ke, Ithaca, N, Y., Cornell Univ., 500 w, E.

WEAN

780 ke, Providence, R, 1., The Shepard Stores Co.,
250 w, E, “We Entertain a Nation.,”

WEAO

550 ke, Columbus, Ohio, Ohio State University,
750 w, E

WEAR

1070 ke, Cleveland. Ohio, WTAM and WEAR,
Inc., 1000 w, E

WEBC

1280 ke, Duluth, Minn,,
casting Co., 1000 w, C

WEBE

i:ZI() ke, Cambridge, Ohio, Roy W, Waller, 100 w,

Head of The Lakes Broad-

WEBQ

1210 ke, Harrisburg, IlL,
Bank, 100 w, C

WEBR

1310 ke, Buffalo, N. Y., Howe'l Broadcasting Co.,
100 w, E, "We Extend Buffalo’s Regards.”

First Trust & Savings

WEBW

600 ke, Beloit, Wis., Beloit College, 350 w, C,

WEDC

1210 ke, Chicago, Ill., Emil Denemark, Inc., 100 w.

WEDH

1420 ke, Erie, Pa., Erie Dispatch-Herald, 30 w, E,
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2.V PAM 19

In cach of these other parks is in-

21

New York Parks
PAM Equlpped

In Central Park, New York, pro-
grammes such as Goldmezn’s Band,
speeches originating in the bandstand,
etc., are picked up and amplified by a
PAM amplifier similar to that illus-
trated at the left and fed over wires to
twentv-five municipal parks in other
sections of the city.

ment.
authorities?

One of
New York’s Parks

Have you seen your park

stalled a 2V PAM-19 shown above
which supplies reproducers tocated at
proper points, thus permitting simutl-
taneous quality reproduction at wide-
lv separated points.

The parks in your city are logical
prospects for a similar type of equip-

Main Office:

Canton, Mass.

B

MEMBES

A

A new 16-page bulletin giving me-
chanical and electrical characteris-
tics, representative installations, and
many new PAM amplifiers will be
sent upon receipt of 10 cents in
stamps to cover postage. When writ-
ing ask for bulletin No. CRCB6.

Factories at Canton
and Watertown, Mass.

C.
7€

Manufacturers Since 1882

Tell "Em You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest
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WEEI

590 k¢, Boston. Mass., Edison Elec. Illum. Co.,
1000 w, E, “"he Friendly Voice.”

WEHS

131((): ke. Evanston, Ill., Victor C. Carlson, 100
w, .

WELK

1370 ke, Philadelphia, Pa., Howard R. Miller,
100, E.

WEMC

590 kc, Berrien Springs, Mich., Emmanuel Mis-
sfonary College, 1000 w, C, *“The Radio Light-
house.”

WENR

870 ke, Chicago, Ill., Great Lakes Radio Broad-
casting Co., 51,000 w, C, "Voice of Service.”

WEPS

1200 ke, Gloucester, Mass.,, Matheson Radio Co.,
Inc., 100 w, E,

WEVD

1300 ke, New York., N. Y., Debs Memorial Radio
Fund, 500 w, E

WEW

760 kc, St. Louis, Mo., St. Louis University. 1000
w,

WFAA

800 ke, Dallas, Texas, News, 50,000 w, C, “Work-
ing for All Alike.”

WFAN

610 ke, Philadelphia, Pa., Keystone DBroadcasting
Co., Ine, 500 w, E

WFBC

1200 ke, Knoxville, Tenn., First Baptist Church,
0w, E,

WFBG

1310 ke¢, Altoona, Pa., William T. Gable Co., 100
w, E, “The Original Gateway to the West and
We Wish You All the Very Best.”

WFBJ

1370 ke, Collegeville, Minn., St. Johns University,
100 w, C, “In the Heart of the Landscape Para-
dise.”

WFBL

900 ke, Syracuse, N. Y., The Onondaga Co., Inc.,
750 w, E, “When Feeling Blue. Listen,”

WFBM

1230 ke, Indianapolis, Ind., Indianapolis Power &
Light Co., 1000 w, C

WFBR

1270 ke, Baltimore, Md.. Baltimore Radio Show,
Inc., 250 w, E. “Home of the Star Spangled
Banner.”

WFDF

1310 kc, Flict, Mich.,, Frank D. Fallain, 100
w, E,

WFI

560 ke, Philadelphia, Pa., Strawbridge & Clothier,
500 w, E.
“Key City of Industry.”

WFIW

940 ke, Hopkinsville, Ky., The Acme Mills. Inc..
1000 w, C

WFIC

1450 ke, Akron, Ohio, W. F., Jones Broadcasting,
Inc., 500 w, E.

WFKD

1310 ke, Philadelphia, Pa., Foulkrod Radio Eng.
Co.,, 50 w, E.

WFLA

900 kc, Clearwater, Fla., Clearwater Chamber of
Commerce and St. Petersburg Chamber of Com-
merce. 1000 w, E, “Inviting the World to the
Springtime City.”

WGAL

1310 kc, Lancaster, Pa., Lancaster Elec. Sup. &
Const.' Co., 15 w, E, “World’s Gardens at Lan-
caster.’”

WGBB

1210 ke, Freeport, N. Y. Harry H. Carman, 100
w, E, “The Voice of the Sunrise Trail.”

WGBC

1430 kc, Memphis, Tenn., First Baptist Church.
500 w, C. Shared.

WGBF

630 kc, Evansville, Ind., Evansville on Air, 500
w, E, "Gateway to the South.”

WGBI

880 kc, Scranton, Pa., Scranton DBroadcasters,
Inc., 250 w, E

WGBS

1180 ke. New York, N. Y., General Broadcast-
ing System, Inc., 500 w, E

WGCM

1210 ke, Gulipo-t. Miss,, Gulf Coast Music Co.,
Inc.,, 100 w, C.

WGCP

1250 kc, Newark, N. J., May Radio Broadcast
Corp., 250 w.

WGES

1360 kc, Chicago, Ill., Oak Leaves Broadcasting
Corp., 500 w, C, “World’s Greatest Entertain-
ment Service.”

WGH

1310 ke, Newport News, Va., Virginia Broadcast-
ing Co., Inc., 100 w, E.

WGHP

1240 kc, Detroit, Mich., American Broadcasting
Corp., Inc, 750 w, E

WGL

1370 kc, Ft. Wayne, Ind., Allen-Wayne Co., 100
w, C

WGMS

See under WLB.

WGN

720 ke, Chicago, Il., Tribune Co., 25,000 w, C.

WGR

550 ke, Buffalo, N. Y., WGR, Inc., 1000 w, E,
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WGST

890 ke, Atlanta, Ga., Georgia School of Tech-
nology, 250 w, E, “The Southern School with the
National Reputation.”

WGY

790 ke, Schenectady, N. Y., General Electric Co.,
50,000 w, E.

WHA

940 ke, Madison, Wis., University of Wisconsin,
750 w. C.

WHAD

1120 ke, Milwaukee, Wis.,, Marquette University
250 w, C

WHAM

1150 ke, Rochester, N, Y., Stromberg-Carlson Tel.
Mig. Co., 5000 w, E.

WHAP

1300 ke, New York, N. Y. Defenders of Truth
Society, Inc., 1000 w, E.

WHAS

820 kc, Louisville, Ky., The Courier Journal Co.
& Louisville Times Co., 5000 w, C,

WHAZ

1300 ke, Troy, N. Y., Rensselaer Polytechnic In-
stitute, 500 w, E

WHB

950 k¢, Kansas City, Mo., Sweeney Auto School,
500 w, C.

WHBC

1200 k¢, Canton, Ohio, St. John’s Catholic Church,
10 w, E.

WHBD

1370 kc, Bellefontaine, Ohio, F. P, Moler, 100 w,
E, “Ohio’s Highest Point.”

WHBF

1210 ke, Rock Island, Ill, Beardsley Specialty
Co., 100 w, C.

WHBL

1410 ke, Sheboygan, Wis.,, Press Pub. Co., 500
w. C.

WHBP

1310 k¢, Johnstown, Pa,, Johnstown Automobile
Co., 100 w, E, “The Voice of the Friendly City.”

WHBQ

1370 ke, Memphis, Tenn., Broadcasting Station
WHBQ, Inc., 100 w, C.

WHBU

1210 kc, Anderson, Ind., Citizen:s Bank, 100 w,
C, “First Hoosier Bank on the Air.”

WHBY

1200 kc, West De Pere, Wis,, St. Norbert’s Col-
lege, 100 w, C

WHDF

1370 ke, Calumet, Mich,, C. C. MacLeod, 100 w,
C.

WHDH

830 kc. Gloucester, Mass.,, Matheson Radio Co.,
Inc., 1000 w, E.
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BAND:FI lTE“

Flat-Top, Straight-Side
|O“K1|ocyc|e Selectivity

A famous feature
exclusive with Ham-
marlund Receivers
for two years.

Gives perfect 10-
kilocycle tuning,
without cutting side-
bands.

III|I||l|
||| II|II
Reduces background '" |III

noises. Improves Ml

tone.

EVER before, outside of special laboratory models, has
there been available to radio constructors such a re-
ceiver as the new “HiQ-30.”

Its extraordinary features are so far in advance of even
previons “HiQ’ Models that the loyal army of Hammarlund
enthusiasts throughout the world will welcome the “HiQ-30
with nothing short of amazement.

A masterpiece mechanically and electrically, with extra-
ordinary beauty as well. No miscellaneous eollection of
parts—but each component specially built for the charae-
teristics of the circuit and everything to the last screw sup-
plied by the factory.

Perfeet selectivity—range limited only by atmospheric
conditions—deafening power under velvet control—tone
that thrills the music eritic—-one-dial operation—uses any
length antenna—push-pull °45 audio amplifier—permanent
phonograph connection—choice of speakers and cabinets,
including phono-radio combinations.

Build the “HiQ-30" yourself or we’ll recommend a local
custom-radio huilder to assemble it for you.

Get the “HiQ-30" story Now. Mail coupon for 48-page
Manual—a wonderful guide book for constructors of mod-
ern receivers.

HAMMARLUND-ROBERTS, INC.
424-438 W. 33rd St., New York

Completely Wired
Factory-Built Units

Including Three-Stage Tuned
Band Filter—Three-Stage
Tuned Screen-Grid Amplifier
—Special Power Pack—Six
Tuned Circuits—individually
and collectively shielded.

The most flexible—the most
scientifically perfect — the
greatest performing radio of
all time.

Hammarlund
Custom-Built

RADIO

BRLACKSTONE
One of nine
magnificent

“IiQ-30" Spe-
cinl Consoles
available from
the factory.

WINDSOR
A radio.phone-

graph  combi-
nation of ware
vxcellence and
distinctive
heaury.

e’

Tell ’Em You Saw It

www.americanradiohistorv.com

in the Citizens Radio Call Book Muagazine and Scientific Digest
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WHDI

1180 ke, Minneapolis, Minn., Wm. Hood Dun-
woody Ind. Inst., 500 w, C

WHDL

1420 ke, Tupper Lake, N. Y., George Franklin
Bissell, 10 w, E,

WHEC

1440 ke. Rochester, N. Y., Hickson Electric Co.,
Inc., 500 w, E.

WHFC

1310 ke, Cicero, Ill, Triangle Broadcasters, 100

W,

WHIS

1420 ke, Bluefield, W. Va., Daily Tclegraph Print-
ing Co., 100 w, E

WHK

1390 ke, Cleveland. Ohio, Radic Air $crvice Corp.,
1000 w, E, “Cleveland's Pioneer Station.”

WHN

1010 ke, New York, N. Y., Marcus Loew Booking
Review, 250 w, E, “Voice of the Great White
Way."”

WHO

1000 ke, Des Moines, Iowa, Bankers Life Co..
5000 w, C, “W-H-O, Who? Banker's Life, Des
Moines.”

WHP

1430 ke, Harrisburg, Pa., Pennsylvania Broadcast-
ing Co., 500 w,

WIAS

1420 ke, Ottumwa, Iowa, Poling Electric Co., 100
W

WIBA

1210 ke, Madison, Wis., Capita! Times Co., 100
w,

WIBG

930 ke, Elkins Park, Pa., St
Church. 50 w, E,

WIBM

1370 ke, Jackson, Mich.,, C. L. Carrell, 100 w.

WIBO

570 ke. Chicago, Ill, Nelson Bros. Bond & Mort-
gage Co., 1000 w, C.

WIBR

1420 ke, Steubenville, Ohio, Thurman A, Owings,
50 w, E, “Where Investments Bring Results.”

WIBS

1450 ke, Elizabeth, N. J., New Jersey Broadcasting
Co., 250 w, E

WIBU

1310 ke, Poynette, Wis., W, C. Forrest, 100 w, C,

WIBW

1300 kc, Topeka, Kan., Topeka Broadcasting Assn.,
Inc.. 1000 w, C, ““Topeka—Wliere Investment
Brings Wealth.”

WIBX

1200 ke, Utiza, N. Y., WIBX, Inc., 100 w, E,

WICC

1190 ke, Bridgeport, Conn., Bridgeport Broadcasts
ing Station, Inc., 500 w. E, “The Industrial Cap-
ital of Connecticut.”

Paul's M. E.

WIL

1200 ke, St. Louis, Mo., Missouri Broadcasting
Co., 100 w, C, “A Wave Length Ahead.”

WILL

890 k¢, Urbana, INl, University of Illinois, 250
W,

WILM

1420 ke, Wilmiagton, Del., Delaware Broadcasting
Co., Inc.,, 100 w, E,

WINR

1210 ke. Bayshore, N. Y., Radiotel Mfﬁ' Co., 100
w, E, “The Garden Spot of Long Island.”

WIOD

560 kec. Miami Beach, Fla., Isle of Dreams Broad-
casting Co., 1000 w, E, *“Wonderful Isle of
Dreams.”

WIP

610 ke, Philadelphia, Pa., Gimbel Bros., Inc., 500
w, E, “Watch Its Progress.””

WISN

1120 ke, Milwaukee, Wis., Evening Wisconsin Co.,
250 w, C.

WIAD

1240 ke, Waco, Texas, Frank P. Jackson, 1000 w,
C, shared, ““Waco, Texas, All Around It.”

WIAG

1060 ke, Norfolk, Neb., Norfolk Daily News, 1000
w, C, “Home of the Printer's Devil.”

WIJAK

1310 ke, Marion, Ind., J. A. Kautz, 50 w.

WIAR

890 ke, Providence, R. I., The Qutlet Co., 250 w,
E, “The Southern Gateway of New England.”

WIAS

1290 ke, Pittsburgh, Pa., Pittsburgh Radio Supply
House, 1000 w, E.

WIJAX

1260 ke, Jacksonville, Fla,, City of Jacksonville
1000 w, E, “WJAX—W for Wonderful, JAX for
Jacksonville.”

WIAY

620 ke, Cleveland, Ohio, Cleveland Radio Broad-
casting Corp., 500 w, E,

WIAZ

1480 ke, Chicago, Ill, Zenith Radio Corp., 5000
w, .

WIBC

1200 ke, LaSalle, Ill., Hummer Furniture Co., 100

w, C.

WIBI

121% ke, Red Bank, N. J., Robt. S. Johnson, 100
w, E.

WIJBK

1370 ke, Ypsilanti, Mich., J, F. Hopkins, 50 w, C.

WIBL

1200 ke, Decatur, Ill., Wm. Gusbard Dry Goods
Co., 100 w, C
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WIBO

1370 ke, New Orleans, La., Valdemar Jeansen, 100
W,

WIBT

Sec under WBBM.

WIJIBU

1210 ke, Lewisburg. Pa., Bucknell University, 100
w, E, “In the Heart of the Keystone State.”

WIBW

1200 ke, New Orleans, La.. C. Carlsen, Jr., 30 w,
C. “The Serve You Broadcasting Sttaion at New
Orleans.

WIBY

1210 ke, Gadsden, Ala., C. J. Black, 50 w, C.

WIDW

1370 ke, Emory, Va., Emory and Henry College,
100 w, E.

WwWJDX

1270 ke, Jackson, Miss,, Lamar Life Ims. Co,
500 w, C

WIDZ

1310 ke, Winston-Salem, N. C., The Journal Co.,
100 w, E.

wWJiD

1130 ke, Mooseheart, Ill., Loyal Order of Moose,
20,000 w, C, shared, “Every Child Is Entitled to a
High School Education and a Trade.”

WIKS

1360 ke, Gary, Ind., Johnson.Kennedy Radio Corp..
500 w. C.

WIR

750 ke, Detroit, Mich.,, WJR, Inc., 5000 w, E.

WISV

1460 ke, Mt Vernon Hills, Va., Indcpendent Pub.
Co., 10,000 w.

WIW

1210 ke, Mansfield, Ohio, Mansfield Broadcasting
Association, 100 w, E.

wiz

760 ke, New York City, N. Y., Radio Corporation
of America, 30,000 w, E.

WKAQ

890 kc. San Juan, Porto Rico, Radio Corp. of
Porto Rico, 500 w. E, ""Porto Rico, The Island of
Enchantment in the Caribbean Sea.”

WKAR

1040 ke, East Lansing, Mich., Michigan State Col-
lege, 1000 w, E.

WKAV

1310 ke, Laconia, N. H., Laconia Radio Club, 100
w, E, “The Voice of the Winnepesaukee Lake
Region.”

WKBB

1310 ke, Joliet, Ill., Sanders Bros.,, 130 k, C.

WKBC

1310 kc, Birmingham, Ala., R, B, Bryoles Furni-
ture Co., 100 w, C.

WKBF

1400 ke, Indianapolis, Ind.. Nohle Butler Watson.
500 w, C, “We Keep Building Friendships.”
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T°“c.‘,’;’df:::;""“' INCE 1922 Tobe apparatus has been

Price, 1.0 Mid., $1.25 Standard With Newark Electric Com_ T?:Blf Jn:t:ior
1iterette
pany. During years of examination and test, Price $3.50

we have found the apparatus to be rugged,
carefully designed and above all faithfully
guaranteed. We know of no better line of

Condensers to meet the current needs.

TOBE 400 Line TOBE Senior
Short Path Condensers Filterette
Price, 1.0 Mfd., $2.00 Price $7.50

TOBE 600 Line

Condensers for Power
Pack Work

Price, 1.0 Mfd., $2.50

TOBE Filterette
Ne. 110 P.O.
Price $12.50

New TOBE A Supply
Price $24.75

Newark Electric Company realizing the im-
portance of radio interference suppression
has prepared to extend quick delivery on [
Filterettes and answer any requests for in- . . i

TOBE 1300 Line
No. 11

Hi-voltage Surgproof  fOrmation on radio interference. .
Price, 1.0 Mfd., $3.50 .

TOBE Transmitting -
Condensers TOBE By-Pass and Filter

Price, 2.0 Mfd., $14.00 Condensers TOBE Filterette
Price, 1 Mfd., $1.00 No. 110

Price $15.00

Write for Complete Tobe Catalog
and Discounts

o4 o

P NEWARK ELECTRIC CO. # Sk

Majestic Eliminator

e lecks “Nothing But Radio” TOBE DA Filterette

Price, “A" Block, $10.00 b $5
- . . . rice .00
226 West Madison Street Chicago, Illinois

“B” Block, $10.00

Tell "Em You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest
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WKBH

1380 kc, LaCrosse, Wis., Callaway Music Co.,
1000 w, C

WKBI

1310 ke, Chicago, Ill., Fred L. Schoenwolf, 50w, C.

WKBN

570 ke, Youngstown, Ohio,
Jr., 500 w, E,

WKBO

1450 ke, Jersey City, N. J., Camith Corp., 250

w,

WKBP

1420 ke, Battle Creek, Mich., Enquirer-News Co.,
50 w, E.

WKBQ

1350 ke, New York, N. Y., Standard Cahill Co.,
Inc., 250 w, E

WKBS

1310 kc. Galesburg, IlL.,

W,

WKBV

1500 kc, Brookville, Ind., Knox Battery & Electric
Co., 100 w, C.

WKBW

1470 kc, Buffalo, N. Y., Churchill Evan. Assn.,
Inc., 5000 w, E.

WKBZ

1500 ke, Ludington, Mich., K. L. Ashbacker, 50 w.

WKEN

1040 kc, Buffalo, N, Y., WKEN, Inc., 1000 w, E.

W. P. Williamson,

Permil N. Nelson, 100

WKIC

1200 ke, Lancaster, Pa., Kirk Johnson & Co., 100
w,

WKRC

550 ke, Cincinnati, Ohio, J. S. Boyd. 500 w, E,
“WKRC, K—Kodel, R—Radio, C—Corporation.”

WKY

900 ke, Oklahoma City, Okla., WKY Radiophone
Co., 1000 w, C.

WLAC

1490 kc, Nashville. Tenn.. Life & Casualty Ims.
Co., 5000 w, C, “The Thrift Station.”

WLAP

1200 kc, Louisville, Ky., American Broadcasting
Corp. of Kentucky, 30 w. C.

WLB

1250 k¢, Minneapolis, Minn., University of Min.
nesota. 500 w, C.

WLBC

1310 kc. Muncie. Ind.. Donald A. Burton, 50 w.

WLBF

1420 kc. Kansas City, Kan., Everett L. Dillard, 100
w, C, “Where Listeners Become Friends.”

WLBG

1200 kc, Petersburg, Va., Robert Allen Gamble,
100 w, E.

WLBL

900 kc, Stevens Point, Wis., Wisconsin Depart-
ment of Markets, 2000 w, daytime, C, “Wisconsin,
Land of Beautiful Lakes.”

WLBW

1260 ke, Oil City, Pa, Radio-Wired Program
Corp., 500 w, E,

WLBX

1500 ke, Long Island City, N. Y., John N. Brahy,
100 w.

WLBZ

620]3«:, Bangor, Me., Maine Broadcasting Co., 250
W, .

WLCI

1210 ke, Ithaca, N. Y., Lutheran Assn. of Ithaca,
50 w, E,

WLEX

1360 ke, Lexington, Mass.,, Lexington Air Stationm,
500 w, E.

WLEY

1420 kc¢, Lexington, Mass.,, Lexington Air Station,
100 w, E

WLIB

See under WGN.

WLIT

560 kc, Philadelphia. Pa., Lit Brothers, 500 w, E,
“The Quaker City Siren.”

WLOE

1500 kc, Boston, Mass.,, Boston Broadcasting Co.,
100 w.

WLS

870 ke, Chicago, IIL.,
Co., 5000 w, C,

WLSI

See under WDWF.

WLTH

1400 kc, Brooklyn, N. Y., Voice of Brooklyn, Inc.,
500 w, E.

WLW

700 ke, Cincinnati, Ohio, Crosley Radio Corp.,
50,000 w, E.

WLWL

1100 ke, New York, N. Y., Missionary Society of
St. Paul, 5000 w, 6-8 pm, E.

WMAC

570 ke, Casenovia, N. Y., Clive B, Meredith, 250
w, E, “Voice of Central New York.”

WMAF

1360 k¢, Dartmouth, Mass.,, Round Hills Radio
Corp., 500 w, E.

WMAK

900 ke¢, Buffalo, N. Y., WMAK Broadcasting
System, Inc., 750 w, E.

WMAL

630Ekc, Washington, D. C., M. A. Leese Co., 250
w, .

WMAN

1210 ke, Columbus, Ohio, W. E. Heskitt, 50 w, E,

WMAQ

670 ke, Chicago, Ill.,
5000 w, C.

Agricultural Broadcasting

Chicago Daily News, Inc.,

www americanradiohistorv com

WMAY

1200 kc, St. Louis, Mo., Kingshighway Presby-
terian Church, 100 w, C.

WMAZ

890 k¢, Macon, Ga., Macon Junior Chamber of
Commerce, 250 w, E, shared, “Watch Mercer At-
tain Zenith.”

WMBA

lso%kc, Newport, R. I., LeRoy Joseph Beebe, 100
w, E.

WMBC

1420 kc, Detroit, Mich.,
Co., Irc., 100 w, E,

WMBD

1440 kc, Peoria Heights, Ill.,
Laboratory, 500 w.

WMBG

1210 kc. Richmond, Va., Havens & Martin, Inc.,
100 w, E, “The Daytime Station.”

WMBH

1420 ke, Joplin, Mo., Edwin Dudley Aber, 100 w.
C. “Where Memories Bring Happiness.””

WMBI

1080 ke, Chicago, IlL, Moody Bible Institute Radio
Statnon, 5000 w, C, shared, “The West Point of
Christian Service.”

WMBJ

1IgOOEkt:. Pittsburgh, Pa.,, Rev. J. W. Sproul

WMBL

1310 ke, Lakeland, Fla.,
100 w, E,
sire.”

WMBO

1370 kc, Auburn, N. Y., Radio Service Laborato-
ries, 100 w, E.

WMBQ

1500 k¢, Brooklyn, N. Y., Paul J. Gollhofer, 100 w.

WMBR

1210 kc, Tampa, Fla., F. J. Reynolds, 100 w, E,
“WMBR, Everything for Radio at Tampa, Fla.”

Michigan Broadcasting

Peoria Heights Radio

Benford's Radio Studios.
“Lakeland—The City of Heart’s De-

WMC

780 kc, Memphis, Tenn., Memphis Commercial
g\p;l’)gal. Inc., 500 w, C, “WMC, Memphis, Down
in Dixie.”

WMCA
570 ke, New York, N. Y., Knickerbocker Broad-

casting Co., Inc, 500 w, E. '“Where the White
Way Begins.”

WMES

1500 ke, Boston, Mass., Massachusetts Educational
Society, 50 w.

WMMN

890 k¢, Fairmont, W. Va.. Holt Rome Novelty
Co., 250 w, E.

WMPC

1500 k¢, Lapeer, Mich., First Methodist Protestant
Church, 100 w, E, “Where Many Preach Christ.””

WMRJ

1420 kc, Jamaica. N. Y., Peter J. Prmz, 10 w, E,
“The Gateway of the Sunnse Trail.”

WMSG

1350 ke, New York. N. Y., Madison Square Gar-
den Broadcast Co., 250 w, E’
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Z[)éy toil for small wages?

RADIO

SPEED up your earning capacity
- ..get out of the lowpay rut ...
rmake more money than you ever made
before . . . in Radio—the big-money
business of today. Hundreds of men just
like you are earning from $2,000 to
$25,000 a year in this giant money-
making industry.

Astounding World-Wide Opportunitics
Beckon To You

Be one of the fortunate men to get in
on the ground floor of this big-money
industry. Broadcasting stations and man-
ufacturers are eagerly seeking capable
graduates—and now nation-wide Radio
telegraph service, telephony, television,
photoradiograms have opened up new
and amazing opportunities by the
thousands!

Magnificent Laboratory Outfit Makes
It Easy To Learn At Home

You don’t have to know an antenna
from a vacuum tube. By means of this
marvelous, simplified home-training

27

offers you BIG PAY!

Free Book tells how to
Pick the Job You Want

... Many fill it

If you have dash and dar-
ing « ., if you long for
excitement— adventure —
thrills . . . become a radio
operator.

$90 to $230 a month (board
free) and a chance to see
the world.

A few months of expzrt
training throu zh this “big
league’ home-laboratery
method rrepares you for
success as a broadcast op-
erator at $1,80( to 54,800 a
year

—or, as a radio inspector
at from $2,000 to $4,500 a

course, sponsored by the Radio Corporation of America... you can
now prepare for success in every phase of radio. The remarkable
outlay of apparatus given to you with this course. .. enables you to
learn by actual practice how to solve every problem in Radio work
. . . such as repairing, installing and servicing fine sets. That's why
you, too, upon graduation can have the confidence and ability to

command big money.

Only Training Course Backed by Radio Corporation of America

Graduates of this school are always posted in newest up-to-the-
minute developments in Radio. That's why they are always in big

IRADIO INSTITUTE OF AMERICA

Kree? | %

‘This fascinating book on Radio’s gloricus
FREE opportunities . . . written by one of
America’s well-known radio experts.

in only 9 Months

demand. The progress of Radio is meas-
ured by the accomplishments of the great
engineers in the huge research labo-
ratories of the Radio Corporation of
America. This gigantic corporation sets
the standards for the entire industry...
and sponsors every lesson in the course.

Money Back If Not Satisfied

This marvelous home-laboratory train-
ing practically insures your success by
preparing you thoroughly in every phase
of Radiomanufacturing, servicing,broad-
casting, photoradiograms, television and
airplane radio equipment. As astudent,
you will receive an agreement signed by
the president of this school assuring you
of complete satisfaction upon comple-
tion of your training—or your money
will be instantly refunded.

RADIO INSTITUTE OF AMERICA,
Dept. CB 11, 326 Broadway, New York, N. Y.

Gentlemen: Please send me your FREE L )
50-page book which illustrates the brilliant opportunities in Radio
and describes your laboratory-method of instruction at home.

Name

Address . oo
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WMT

1200 kc, Waterloo, Iowa, Waterloo Broadcasting
Co., 100 w, C.

WNAC

1230 ke, Boston, Mass., The Shepard Norwell Co.,
1000 w, E,

WNAD

1010 k¢, Norman, Okla.. University 95 Oklahoma
500 w, C, “The Voice of Soonerland.’

WNAT

1310 ke, Philadelphia, Pa., Lenning Brothers Co..
100 w, E.

WNAX

570 ke. Yankton, S. Dak., Gurney Seed & Nursery
Co., Dakota Radio Apparatus Co., 1000 w,

WNBF

1500 kc, Binghamton, N. Y., Howi_tt-\’Vogq Radio
Co., 50 w, E, “The Voice of the Triple Cities.”

WNBH

1310 kc. New Bedford, Mass., New Bedford Broad-
casting Co.. 100 w, E, shared, “The Gateway to
Cape Cod.”

WNBJ

1310 ke, Knoxville,
Church, 50 w, C

WNBO

1200 ke, Washington, Pa., J. B. Spriggs, 100 w, E.

WNBR

1430 kc, Meraphis, Tenn., John Ulrich, 500 w, C.

WNBW

1200 ke, Carbondale, Pa., Home Cut Glass & China
Co., 5 w,

WNBX

1200 ke. Springfield, Vt., First Congregational
Church, Inc., 10 w, E,

WNBZ

1290 kc. Saranac Lake, N. Y., Smith & Mace,
50 w, E.

WNJ '

1450 ke, Newark, N. J.. Radio Investment Co.,,
250 w, E, “The Voice of Newark.”

WNOX

560 ke, Knoxville, Tenn., Stercki Bros., 1000 w,
C. “Smoky Mountain Station.”

WNRC

1440 kc, Greeasboro, N. C., Wayne M. Nelson, 250

w,

WNYC

§70 ke. New York, N. Y., Department of Plant &
Structures, 500 w, E, “Municipal Broadcasting
Station of the City of New York.”

WOAI

1190 kc, San Antonio. Texas. Southern Equipment
Co.. 5000 w, C, “The Winter Playground of
Ameriea.”

WOAN

600 ke, Lawrenceburg, Tenn., J. D. Vaughan, 500
w, C, “Watch Our Annual Normal."

WOAX

1280 ke, Trenton. N. J., Franklyn J. Wolff, 500 w,
E, “Trenton Makes, the World Takes.”

Tenn.,, Lonsdale Baptist

WOBT

1310 ke, Union City, Tenn., Titsworth’s Radio &
Music Shop, 15 w, C

580 k¢, Charleston, W. Va., Charleston Radio
Broadcasting Co., 250 w, E.

wWOC

1000 ke, Davenport, Iowa, Palmer School of Chire-
practic, 5000 w, C

WOCL

1210 ke, Jamestown, N.Y., A. E, Newton, 25 w, E.

WODA

1250 ke, Paterson, N. J., Richard E. O'Dea, 1000
w, E, “The Voice of the Silk City,”

WOl

560Ckc, Ames, Iowa, Iowa State College, 3500
w, C.

WOKO

1440 k¢, Poughkeepsie, N, Y., H, E. Smith and
R. M. Curtis, 500 w, E

WOL

1310 k¢, Washington, D. C., American Broadcast-
ing Co., 100 w, E.

WOMT

1210 kc¢, Manitowoc, Wis., Francis M. Kadow,
100 w.

WOPI

1500 ke, Bristol, Tenn., Radiophone Service Co.,
100 w, E.

wWOOD

1270 ke, Grand Rapids, Mich,, Walter B. Stiles,
Inc., 500 w, C, “The Voice of the Whispering
Pines.”

WwOQ

610 kc, Kansas City, Mo., Unity School of Chris-
tianity, 1000 w, C

WOR

710 kc, Newark, N. J., L. Bamberger & Co., 5000
w, E.

WORC

1200 ke, Auburn, Mass., K. & B. Electric Co.,
100 w, E

WORD

1480 kc, Chicago, Ill., People’s Pulpit Association,
5000 w, C, “The Watch Tower—Radio WORD.”

WOS

630 kc, Jefferson City, Mo.. State Marketing Bu-
reau, 500 w, C, “Watch Our State.”

WOV

1130 ke, New York, N. Y., International Broad.
casting Corp., 1000 w, E.

wWOow

590 kc, Omaha, Neb, Woodmen of the World,
1000 w, C, “The Omaha Station.”

wWOwO

1160 ke, Ft. Wayne, Ind., Main Auto Supply Co.,
10,000 w, C

WPAP

See under WQAO.
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WPAW

1210 k¢, Pawtucket, R. 1., Shartenberg & Robin-
son, 100 w, E, “The City of Diversified Indus-
tries,”

WPCC

570 ke, Chicago, Ill., North Shore Congregational
Church, 500 w, C

WPCH

810 ke, New York, N, Y., Eastern Broadcasters,
Inc., 500 w, E.

WPEN

1500 ke, Philadelphia. Pa.. Wm. Penn Broadcast-
ing Co., 100 w, E, “First Wireless School in
America.”

WPG

1100 ke, Atlantic City, N. J.,, Municipality of At-
lantic City, 5000 w, E.

WPOE

1420 ke, Patchogue, N. Y., Nassau Broadcasting
Corp., 30 w, E. .

WPOR

See under \WWTAR.

WPRC

1200 ke, Harrisburg, Pa,, Wilson Printing & Radio
Co., 100 w, E

WPSC

1230 kc, State College, Pa., Pennsylvania State
Eglleg'c, 500 w, day, E, '“The Voice of the Nittany
ion,

WPTF

680 ke, Raleigh, N. C., Durham Life Insurance
Co.. 1,000 w, E

WQAM

1240 k¢, Miami, Fla., Miami Broadcasting Co.,
100 w, E

WQAN

880 ke, Scranton, Pa., Scranton Times, 250 w, E.

1010 ke, New York, N. Y., Calvary Baptist
Church, 250 w, E.

WQBC

1360 ke, Utica. Miss.,, Utica Chamber of Com-
merce, 300 w,

WQBZ
142](:% ke, Weirton, W. Va, J. H. Thompson, 60

WRAF

1200 k¢, La Porte, Ind.,, The Radio Club, Inc.,
100 w.

WRAK

1370 ke, Erie, Pa., C. R, Cummins, 50 w, E.

WRAW

1310 ke, Reading. Pa., Avenue Radio & Electric
Shop, 100 w, E, “The Schuylkill Valley Echo.”

WRAX

1020 ke, Philadelphia, Pa., Berachah Church, Ine.,
250 w, E
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“Your set
is certainly tone-true now, Bill!”

—And indeed it is. Bill knows
the difference now between or-
dinary “‘radioed’ music and that
which the AmerTran Power
Amplifier and Hi-Power Box
gives him. And his friends do,
as well.

Anyone can get the same re-
sults, just take out the inferior
audio system—replace it with
the best that money can buy—
and your set, no matter how
old or out of date will be hetter

29

in tone to the most expensive
receivers on the market.

The new AmerTran Power
Amplifier-push pull for 210
tubes and the improved ABC
Hi-Power Box will do the trick
or if you do not want to spend
that much money use the push-
pull amplifier for 171 tubes or
a pair of AmerTran De IL.uxe
transformers. Any AmerTran
outfit will give you improved
reception. See vour dealer or
write to us today.

AMERICAN TRANSFORMER COMPANY

Transformer Manufacturers for more than 29 years

98 Emmet St.

Newark, N. J.

AMERIRAN

idh il S

A

AmerTran ABC Hi-Power
Box—500vols DC plate volr-
age, current up to 110 ma;
AC filament current for all
tubes for any set. Adjustable
bias voltages for all tubes.
Price. easr of Rockies—less
tubes— $130.00,

Complete 2 stage audio am-
plifier, First stage AmerTran
DeLuxe for UX 227 AC and
second stage AmerTran Pugh-
Pull for two 171 or two 210
Power Tubes.

Price, east of Rockies—less
tubes— $80,00.

Tell '"Em You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest
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WRBC

1240 ke, Valparaiso, Ind., Immanuel Lutheran
Church, 500 w, C, “World Redeemed by Christ.”

WRBI

1310 ke, Tiiton, Ga., Kent’s Furniture & Music
Store, 20 w, E

WRBJ

1500 ke, Hattiesburg, Miss., Woodruff Furniture
Co.,, 10 w, C

WRBL

1200 ke, Columbus, Ga., David Parmer, 50 w, E.

WRBQ

1210 ke, Greenville, Miss., J. Pat Scully, 100 w, C,

WRBT

1370 ke, Wilmington, N. C., Wilmington Radio
Association, 100 w, E

WRBU

1210 ke. Gastonia, N. C., A. J. Kitby Music Co.,
100 w, E.

WRC

950 ke, Washington, D. C., Radio Corporation of
America, 500 w, E, “The Voice of the Capital.”

WREC

600 ke, Whitehaven, Tenn.,, WREC, Inc., 500 w.

WREN

1220 ke, Lawrence, Kan., Jenny Wren Co., 1000

w,

WRHM

1250 kc, Minneapolis, Minn.,, Rosedale Hospital
Co., Inc., 1000 w, C, “Welcome Rosedale Hospital,
Minneapolis.”

WRJN

1379 ke, Racine, Wis., Racine Broadcasting Corp.,
100 w, C

WRK

1310 k¢, Hamilton, Ohio, S. W. Doron & John C,
Slade, 100 w. E, “The Voice of Hamilton.”

WRNY

1010 k¢, New York, N. Y., Aviation Radio Sta.
tion, 250 w, E

WRR

1280 ke, Dallas. Texas, City of Dallas, 500 w, C.

WRUF

1470 kc, Gainesville, Fla., University of Florida,
5000 w, E

WRVA

1110 ke, Richmond, Va., Larus Bros. & Co., Inc.,
5000 w, E, "Carry Me Back to Old Virginny.”

WSAI

1330 ke, Cincinnati, Ohio, Crosley Radio Corp.,
500 w, E, “The Gateway to Dixie.”

WSAJ

131(}':1:(:. Grove City, Pa., Grove City College, 100
w, E.

WSAN

1440 ke, Allentown, Pa., Allentown Call Pub, Co,,
250 w, E, "We Serve Allentown Nationality.”
ity.”

WSAR

1450 ke, Fall River, Mass.,, Doughty & Welch
Electrical Co., Inc., 250 w, E.

WSAZ

580 k¢, Huntington, W. Va.,, McKellar Electric
Co., 250 w, E

WSB

740_kc, Atlanta, Ga., Atlanta Journal Co., 1000
w, E, “The Voice of the South.”

WSBC

121((): ke, Chicago, Ill., World Battery Co., 100

Wy

WSBT

1230 ke, South Bend, Ind., South Bend Tribune.
500 w, C.

WSDA

See under WSGH.

WSGH

140G ke, Brooklyn, N. Y., Amateur Radic Specialty
Co., 500 w.

WSIX

1210 ke, Springfield, Tenn., 638 Tire & Vulcaniz-
ing Co., 100 w, C

WSM

630 ke, Nashville, Tenn., National Life & Accident
Ins. Co., 5000 w, C, “We Shield Millions.”

WSMB

1320 ke, New Orleans, La., Saenger Theaters. Inc.,
& Maison Blanche Co., 500 w, C, “America’s Most
Interesting City.”

WSMK

570 ke, Dayton, Ohiv. Stanley M. Krohn, Jr., 200
w, C, “The Home of Aviation.”

WSOA

1480 kc, Forest Park, I, Radiophone Broadcast-
ing Corp., 5000 w, C.

WSPD

1340 ke, Toledo, Ohio, Toledo Broadcasting Co..
500 w. E.

WSSH

1420 kc, Boston, Mass., Tremont Temple Baptist
Church, 100 w, E, **Stranger’s Sunday Home.”

WSUI

580 ke, Iowa City, Iowa, State Univ. of Iowa.
500 w, C, ““The Old Gold Studio.”

WSUN

See under WFLA,

WSVS

1370 k¢, Buffalo, N. Y., Seneca Voecational School,
50 w, E, *Watch Seneca Vocational School.”

WSYR

570 k¢, Syracuse, N, Y., Clive B. Merewith, 250
w, E.
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WTAD

1440 ke, Quincy, IIl., Illinois Stock Medicine
Broadcasting Corp., 500 w.

WTAG

580 kc, Worcester, Mass., Worcester Telegram
Pub. Co., Inc., 250 w, E, “The Voice From the
Heart of the Commonwealth,”

WTAM

1070 ke, Cléveland. Qhio. WTAM & WEAR, Inc..
3500 w, E, “The Voice From the Storage Battery.”

WTAQ

1330 kc, Eau Claire, Wis., Gillette Rubber Co.,
1000 w, C.

WTAR

780Ekc, Norfolk, Va.,, WTAR Radio Corp., 500

w.

WTAW

1120 k¢, College Station, Texas, Agri. & Mech.
College of Texas, 500 w, C.

WTAX

S1210 ke, Streator, Ill., Williams Hardware Co.,
0 w.

WTBO

1420 k¢, Cumberland, Md., Cumberland Electric
Co., 50 w, E

WTFI

1450 ke, Toccoa, Ga.,, Toccoa Falls Institute, 250
w,

WTIC

1060 kc, Hartford, Conn., Travels Broadcasting
Service Corp., 50,000 w, E, “The Insurance City."

WTMJ

620 ke, Milwaukee, Wis., Milwaukee Journal, 1000
w, C.

WTOC

1410 ke, Savannah, Ga., Chamber of Commerce,
500 w, E

WWAE

1200 k¢, Hammond, Ind., Hammond - Calumet
Broadcasting Corp., 100 w.

wwJ

920Ekc, Detroit, Mich.,, The Detroit News, 1000
w, E,

WWL

850Ckc. New Orleans, La., Loyola University, 5000

w,

WWNC

570 ke, Asheville, N. C., Citizens Broadcasting
Co., 1000 w, E,

WWRL

1500 k¢, Woodside, N. Y., Long Island Broadcast-
ing Corp.,, 100 W.

WWVA

1160 ke, Wheeling, W. Va., West Virginia Broad-
casting Corp., 5000 w, E.
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Consolidated Broadcast List

Call Town

KCRC—Enid, OKkla.
KDB—Snnta ltarbura. Calif.
EKDFN—-Casper,
KDKA—East Pitt.sbu!'ﬂl. Pa.
LKDLIR—Derils Lake, N. D.
KDYL—Salt Lake City. Utah
l\I:ll\—Be\'erl)' Hills, Calif.
IXELW-—DBurbank. Calif.
KEX—Portlaud, Qre.
KFAR—Lincoln. Neh.
KFAD—Dhoenix. Ariz.
KFBB—Great Falls, Mont.
KFBE—Sacramento, Calif.
KFBI—Everett, Wash.
KFDM—RBeaumont, Tex.
KFDY—Brookings, 8. D.
KFEL—Denver, Colo,
KFEQ—S§t. Joseph, Mo.
KFGQ—Roone, Iowa
KFH—Wichita, Kana.
KFHA—Gnnnison, Colo.
KFl—IlLos Anzeles, Calif.
KFIF—Tortland, Ore,
KFI(Q—Spokane, Wash.
KF1Z—Fond du Lae, Wis.
KFJB—3arshalltown. Iowa.
KFJF—OKklahoma City, Okla.
KFJI1—Astoria, Ore. R
KFIM—Grand Forks, N. D.
KFIR—Portland, Ore.
L FIY—Fort Dodege, Ia.
KFJZ—Fort Worth, Tex.
RFKA—Greeley, Colo.
EKFKB—)Milferd. Kans,
KFKU—Lawrence, Kans,
KFRKX—Chicago. I11,
RFRZ—Kirksrille, 3o.
KFLV—Tockford. 1.
KFLX—QGalveston, Tex.
KFMX—Northfleld, 3inn.
I\Fc\)l-‘—i?enalndoah Ia.
KFOR—Lincoln

FOX—Long Beach, Calif.
I\FPI,—-Dublin Tex.

KFDPM—Greenrille, Tex.
I\FP\\'—Slloam Springs, Ark.
I\FI’Y—Spokane. W ash.

KFQA—St. Louis
I\FQI'—Holy City, Cahf
hFQ\\—Seuttle. Wash.
KFQZ—Hollywood., Calif
KFRC—Snn Francisco, Calif.
KFRU—Columbia, Mo.
KFSD—San Diego. Calif.
KFSG—Los Angeles. Calif,
KFUL—Galveston, Tex,
KFUM—Colorado Spgs., Colo.
KFUO—st. Loms. Mo.

KFUP—Denver. Colo,
RFVD—Culver City, Calif.
KFV&—Cape Girardeau. \Io.
KFWh—IHollywood. Cal
KFWIF—St. Louis
RFWI—San P‘rnncisco. " Calif.
KFWM—Oakland, Calif.
KF\D—-Jerome Idaho
KFXF—Denver, Colo.
M" (I—l-.ﬂ::c\mter‘ Colo.

tario,

KF‘\R—OkInlmma City. Okla.
EKFXY—Flacstaff. Ariz.
EEY(O—Abilene, Tex.
KFYR—Risinarck. N. D.
EGA—Spokane, Wash.
EGAR—Tucson, Ariz.
ILGR—S8an Diego. Calif.
KGRU—Ketchikan, Alasks.
KGBX—St. Jogeph, Mo.
KGBZ—York, Neb.
KGCA—Decorah, Ia.
KGCI—San Antonio. Tex
KGCR—Watertown, S.

GCU—Mandan, N. D.

GCX—Wolf Point. Mont.
KGDA—Dell Rapids. 8. D,
RGDE—TFergus Falls, Minn.
RGDM—Stockton, Calif,
KGDR—San Antonio, Tex.
KGDY—Oldham. S.
KGEF—Los Angeles, Calf.
EGEK—Yuma, Colo.
KGER—I.ong Beach. Calif.
KGEW—Fort Morgan. Colo.
KGEZ—Kalispell, Mont.

Al OFkla.
KGFG—Oklahoma City, Okla.
K(‘F[—Cnmns Christi, Tex.

GFJ—1Los Angeles, Calif.
l\(‘Fl\—}hllock Minn.
KGFI—Raton. N. M.
EGFW—Raveuna. Neb.
KGFX—DPierre. 8. D.
RKGGC—S8an Francisco, Cal.
KGGF—7"icher. Okla.
KGGM—Alhuquerque, N. M.
KGHF—Puebhlo, Colo.
KGHG—McGehee, Ark.
KGHl1—Little Rock, Ark.
KGHI—Billings. Mont.
KGHX—Richinond, Tex.
KGIQ—TwlIn Falls, Idaho
KGIR—RButte. Mont.
KGIW—Trinjdad. Colo,
KGIX—Las Vegas, N. M.
KGIF—ILittle Rock, Ark.
KGKB—Brownwood, Tex.
KGKI—San Angelo. Tex.
KGKO—Wichita Falls, Tex.
KGRKX—S8andpeint. Idaho
KGO0—Oakland. Calif.
KGRC—S8an Antonio. Tex.
KGRS—Amarillo. Tex.
KGU—Honolulu. T. H.
EGW—-Portland, Cre.

Call Town

KGY—Lacey, Wash.
KHJ—Los Anzeles. Calif.
KHQ—Spokane, V a,sh.
KICK—Red Oak,
KID—Idaho Falls. ldaho
KIDO-—Boise. Idaho
KIT—7Yakima. Wash.
EJBS—San Francisco. Calif.
KJIt—-Senttle. Wash.
KLCN—RBlytherille. Ark.
KLO-—Ouden. Utah
ELPM—>Minot, N. D.
KLItA—Little Rock. Ark,
EKLS—OQakland. Calif,
KLX—Oakland, Calif.
KLZ—Dnpont, Colo.
KMA—Shenandeah, Ia.
KMBC—Independence. Mo.
EKMED—Medford. Ore.
KEMIC—Inglewgod. Calif.
EM.J—Fresno, Calif.
KMMJI—Clay Center, Neb.
KMO-—Tacoma. Wash.
KMOX—St. Louis, Moa.
INMTR—-Hollywood, Calif.
ENX—Hollywood. Calif.
KOA—Denrer, Colo.
I\OAC—Cormllls. Ora,
OR—-=State College, N. M.
I\OC“ —Chiclmshn Okla.
OH—Reno Ner.
< IHD““CI] Bluffs, Ia.
1301.\—Portland. Ore,
KOL—=Seattle, Wasl.
IKOMO-—Seattle, Wasl.
KOOS—Marshfield, Ore.
IKORE—Eugeue, Ore.
KOY—Phoenix. Ariz.
KPCB—Seattle, Wash.
KD TM—Prescott. Ariz.
KPLA—Los Angeles, Calif.
KI’O—S8an Franciseo, Calif.
KPOF—Denrver. Colo.
LIPC—Pazadena, Calif.
I\I‘Q—Seattle. Wash.
I'RC—Houston, Tex.
1\1 SN—Pasadena, Calif,
KPWF—Westminster, Calif.
KQV—Pijttsburzh,
KOW—=San Jose. Calif,
KRE—Rerkeley. Calif.
KREG—Santa Anna, Calif.
KRGV—Harlingen, Tex.
KRELD—Dallas, Tex,
KRMD—Shreveport, La,
KRSC—Senttle‘ Wash.
KSAC—)Manhattan, Eans.
KSCJ—Sioux City, Ia.
ESD—S8t. Louis, Mo,
KSEI—Pocatello, Idaho
KSL—Salt Take City, Utah
KSMR—Santa Maria, Calif.
KSO—Clarinda, Ia.
KS(Q0—Sioux Falls, S. D.
LKSTP-—St. Paul, Minn.
KTAB—Qakland, Calif.
KTAP—San _Antonio, Tex.
KTAT—Ft. Worth, Tex.
KTBI—Los Angeles. Calif.
KTBR—Portland. Ore.
Tﬂg—%rergnort La. o
—Hot Springs, Arl
KTM—Santa Monica. Calif.
KTNT—>Muscatine, Ia.
KTSA—San Antonio. Tex.
KTSI.—S8hreveport. La.
KTSM—E] Paso, Tex.

LTUE—Houston, Tex.
ETW—®Seattle, Wash.
EUJ—Langview, Wash,
KUQA—Favetteville, Ark.
KUOM—Missoula. Mont.
KUSD—Vermillien, 8. D.
KUT—Austin, Tex.
KVEP—Portland, Ore.
KYVI—Tacoma, Wash.
KVI—Seattle, Wash.
KVOA—Tucson, Ariz.
KV0Q0Q—Tulsa. Okla,
KV(O8—Bellingham., Wash.
%\\' R—Cedar Rapids, Ia.

KWG—Stockton, Cal.
KWJJ—Portland, Ore,
EWK—St. Louis. Mo.
EKWE(C—Eansas City, Mo.
KWKII—Kennonwood. La.
KWILC—Decorah. la.
KWSC—Pullman, Wash.
KW WG—RBrownsyille, Tex.
KXA—Seattle. Wash.
KXI—Portland. Ore.
KXO—EI Centro. Calif.
KXRO-—Aberdeen, Wash.
KYA—San Francisco. Calif.
EYW—Chicago. Il
KYWA—Chicago, T
RZM—Hayward. Calif.
WAAF—Chicago, I
“'A AM—Newark, N, J.
AT—Jersey City. N, T,
“'AA“’—Omnhn. Neb.

WABC—New York City, N. Y.

WABI—Rangor. Me,
AWAR(O—Rochester, N. Y.
WABZ—New Orleans, La,
W ADEC—Akron, Ohio
WAGM—Royal Oak, Mich.
WAIU—Columbus. Ohio
WAPI—DBirmingham, Ala.
WASH—Grand Rapids, Mich.
WBAA—Tafayette, Ind.
WRAK—Harrisburg, Pa.
WBAL—Baltimore, Md.

e — &
A d

Call Town

WRBAP—Fort Worth, Tex.
WHBAW—Nashville. Tenn.
WBAX —\Vilkes-Barre, Pa.
“"BBC—Brookl)n. N. Y.
WBBL—Richmond, Va.
WBBM—Chicago, Il
WBBIRR—Rossville. N. Y.
WBEBY—Charleston, S. C.
WBBZ—Ponca_City, Okla.
WBCM—Bay City, Mich.
WERCN—Chicago., Il
WBIS—Boston, Mass.
WBMS—VFort Lee, N. J.
WBNY—New York, N. Y.
WBOQ—New York, N, ¥,
WRBOW—Terre Haute. Ind,
WBRC— Birmingham, Ala.
WRRE—Wilkes-Barre. Pa.
WBRL~Tilton, N. H.

\\ " BSO—Wellesley Hills, Mass.

"BT—Charlotte, N. C.
\\'BZ—S]mngﬁeld' Mass.
WBZA—Boston, Mass.
WCAC—Storrs. Conn.
WCAD—Canton. N. Y.
“ C.\E—Pltmbumh. Pa.

AH—Columbus. Ohio

C 'AJ—Lincoln. Neb.

“ CAL—Northfield, Minn.
WCAM—Camden. N,
WCAQ—Baltimore. 3d.
WCAP—Asbury Park, N. J.
WCAT—Rapid_City. S, D.
WCAU—Philadelphia, Pa.
WCAZ—Carthage, Il
WWCBA—Allentown, Pa,
WCBD—Zion, TIL
WCBM—BaItimore Md.

S—Springfield, T
\'CLO—Minneapolis an.
WChA—New York. Y.
WCFI—Chicago, Ill
WCGU—Coney Jsland. N.
WCKY—Covington, K).
WCLB—ILong Beach. N. Y.
WCLO-—Kenosha, Wis.
WCIS—Joliet, Il
WCMA—Culver, Ind,
WCOA—Tensacola, Fla.
WCOC—Columbus. Miss.
WCOH—7Yoenkers. N. Y.
WCRW—Chicago, Il
WCSH—Dortland, Me.
WCSO—Springfield, Ohio

WDAE—Tamba. Fla.
WDAF—Kansas City, Mo.
WDAG—Amarillo. Tex.
WDAH—E]! Paso., Tex.
WDAY—Fargo. N. D
WD,

WDBO-—Orlande. Fla.
WDEL—~—Wilmington, De).
WDGY—Minneapolis. Minn.

WDOD—Chnttanoogn. Tenn.

RC—New Haven. Conn.
“‘DSU—‘\'ew Orleans, La
WDWF—Providence, R. I.
WDZ—Tuscola, Il
WEAF—New York Y.
WEAI—Ithaca, N. Y.
WEAN—Providence, R. 1.
WEAO—Columbus. Ohio
WEAR—-Cleveland. Ohio
“'FB(‘—Duluth. Minn.

ambridge. Ohio

WF‘BQ—Hamsburm 1.
WEBR—Buffalo. N. Y.
WEBW—Beloit, Wis.
WEDC—Chicago. IIl.
WEDH—Erie. Pa.
VFI’} —Boston, Mass,

EHS—Evanston. IIl.
\VELK—Phﬂndelph{a. Pa.

EMC—BRBerrien Springs. Mich.
—C

W

WENR hicago, Tl
WEPS—~Gloucester, Mass,
WEVI—New York. N, Y.
WEW—S8t. Louis, Mo.
WFAA—Dallas, Tex.
WFAN—TDhiladelphia, Pa.
WFB l\nuxwlle. Tenn
WFBG—Altoona,

WFRJ— Collegevme M inn.
WFBI—Syracuse, N. Y
WFBM—Indianapolis, Ind.

WFEDF—Flint. Mich.
WEFI—Philadelphia, Pa,
WFIW—Hopkinsville, Ky.
WFIC—Akron. Ohio
WFKD—Philadelphia. Pa.
WFIL.A—Clearwater. Fla.
WGAIL—Lancaster, Pa,
GBB—Freeport. N
WGBC—Memphis. Tenn.
WGRBF—LEvansville, Ind.
WGBI—Scranton. Pa.
WGB8—New York, N, Y.
WGCM—Gulfport, Miss.
WGCP—Newark. N. J.
“’GES—Chicazo. pil}
’GH— ewport News, Va.
HP—Detroit. Mich.
GL—F‘ort Wayne, Ind.
WG MS-—Minneapolis, Minn.
WGN-—Chtcago, Il
WGR—Buffalo. N, Y.
IWWGST—Atlanta. Ga.
WGY—=Schenectady, N. Y.
WHA—Madison. Wis.
WHAD—DMilwaukee., Wis.
WHAM—Rochester, N. Y.
WHAP—New York, N. Y.

Call Town

\WHAS—Louisville, Ky,
WHAZ—Troy. N. Y.
WHB—Kansas City, Mo.
WHRBC—Canton, Ohio
WHBD—Bellefontaine, Obio
WHBF—Rock Island. I
WHBL—S3heboygan, Wis.
WHBP—Johnstown, Pa.
WHBQ-—Memphis., Tenn.
WHBU—Anderson, Ind.
WHBY—West De I'ere, Wis.
WHDF—Calumet, Mich.
WHDH—GIloucester, Mass.
WHDI—Minneapolis. Minn.
WHDL——Tupper Lake, N. Y
WHEC—Rochester, N. Y.

WH I.
WHIS—Bluefleld, W. Va.
WHE—Cleveland. Ohlo
“ HN—New York, N, Y.
WHO—Des Moines, Iowa
WHP—Harrisburg, Ia.
WIAS—Ottnmwa, Ia,

WIBG—Elkins Park, Pa.
WIBM—Jackson, Mich.
WIBO—Chicago, Il
WIBR—Steubennlle Qhio
WIRS—Elizabeth, N. J.
WIBU—Poynette, Wis,
“’lB\V—Topeka. Kans,
WIBX—Utica. N. Y.
WICC—Bridgeport, Conn.
WIIL—S8t. Louis. Mo.
WILL—Urbana, Il
WILM—Wilmington, Del.
W, I‘\R—Buy Shore..N. Y.
WIOD—Miami Reach, Fla.
WIP—Philadelphia. Ia.
WISN—DMilwaukee, Wis,
WJIAD—1Waco, Tex.
WIAG—Nortfolk. Neh.
WJAK—Marion, Ind.
WJAR-—Drovidence, R. I.
WJIAS—Pittshurgh, Pa.
\\"JA\—lucksonnlIe. Fla.
WJAY—Cleveland, Ohio
WJIAZ—Chicago, I
WIBC—LaSalle, Ill
WJIBI—Red Bank, J.
WJIBK —Ypsilanti, "\hch
‘WJIBL—Decatur, Ill.
WJIBO—New Orleans, La.
WJIBT—Chicago, Il
WIBU—Lewishtrg, Pa.
WIBW-—New Orleans, La,
WIBY—QGadsden, Ala.
WIDW—Emory, Va.
WIDX—Tackson, Miss.
WJIDZ—Winston-Salem., N. C.
WIJD—Mooseheart, IIl.
WIKS—Gary. Ind.
WJIR—Detroit, Mich.

WJISV—Mt. Vernon Hills, Va.

WJW—nMansfleld, Ohm
WJZ—New York. N. Y.
WKAQ—San Juan. r. 1.
WEKAR—E. Lansing. Micl.
WEKAV—Laconia, N. H.
WKBB—Jolet, Ili.
WEBC—Birmingham, Ala.
WKBF—Indianabolis, Ind.
WEBH—La Crosse. Wis.
WEKBI—Chieago, Ill.
“’hB\—Youngstown. Ohio
BO—1Jersey City. N, J.
\\'KBP—B&tt]e Creek. )Iich.
BQ—New York, N. Y.
“'I\BS—Galesburg. I
WKRY—RBrmokville, Ind,
“’KB\V—Buﬂn]o. N Y.
KBZ—Ludington, Mich.
\\'KI‘\'—Bnﬂnlo. N. Y.
WKJIC—-Lancaster. Pa.
WEKRC—Cincinnati. Ohio
WKY—Oklahoma City, Okla.
WLAC—Nashville. Tenn.
WLAP—Louisyille, Ky.
WLB—Minneapolis. Minn.
WLBC—Muncie, Ind.
WLBF—Kansas City, Kans.
WLBG—DPetersburg. Va.
WLBL—Stevens Point, Wis.
WLBW—O0il City, Pa.

BX—Long Island City, N. Y.

WLBZ—Bangor, Me.
WLCI—TIthaea. N. Y.
WLEX—Lexington. Mass.
WLEY —Lexington. Mass.
WLIB—Chicago, Il
WLIT—Phllndelphia, Pa.
Boston, Mass.
WLS—Chlcauo. T
WLSI—Providence, R. L
WLTH—Rrocklyn, N. Y,
WLW—Cincinnati, Ohio
WLWI—New York, N, T.
WMA zenovia. N. Y.
WMAF—Dartmouth. Mass.
WMAK-—RBuffalo. N. Y.
WMAL—‘VashmEton. D. C.
WMAN—Columbus, Ohto
“’\lAQ——-Clncan TIL

“'\(BC—Detnnt “Mich.”
WMBD—Peoria Heights, Il
WMBG—Richmond, Va.
WIBH—Joplin. Mo.
WMRBI—Chicago. IIL
WMRBJ—Pittsburgh, Pa.
WMRBI—Takeland. Fia.
WMBO—Auburn, N. Y.

www americanradiohistorv com

Call Town

WMBQ—Brooklyn, N. Y.
WMBR—Tampa, Fla.
WMC—DMemphis, Tenn.
WMCA—New York. N. Y.
WMES—RBoston, Mass.
WMMN—Fairmont, W. Va.
WMPC—Lapeer, M:cll
WMRJ—Jamaica. N, Y,
WMSG—New York., N. Y.
WMT—Waterloo, Ia.
YWNAC—Boston, Mass.
WNAD—Norman, Okla.
“'VAT—Phllndelplua a.
WNAX—TYankton, 8. D,
W \'BF—Bmzhnm'am. N, Y.
WNBH—New Bedford. Mass,
WNBJ—IKnoxville, Tenn.
W \BO—\\’ashmgton La.
WXNB R—>Memplis, ’l‘enn
WNBW—Carbondale, Pa.
'NBX—Springfield, Vt.
W\BZ——Sannnc Lake. N. Y.
IWNJ—Newark,
WI\'O\—I\no\nlle. Tenn.
NRC—Greensboro, N. C.
WNYC—New York. N. ¥.
}}logk—slan Antm‘;io Tex.
—L.awrence! unr. Tenn.
WOAX—Trenton, N. J.
WORT—Union City., Tenn.
WOBU—Charleston, W. Va.
WOC—Davenport, Ta.
WOCL—Jamestown, N. Y.
WODA—Paterson, N. J.
WOI—Ames, Ia,
WOI\()—Poughkeemle. hA A
WOL~—Washington, D, C.
“"O\IT—\Iamtownc‘ Wis,
WOPI—BHristol. Tenn.
W‘OOD—Grnnd Raplds. Mich.
WOQ—Kansas City, Mo.
WONR—NXewark. N.
WORC—Auburm, Mass.
\\_()l.{l)—(. hicago, IIL
WOS—JTeffersou City
WOV—New York, .
WOW—0Omaba, .\eb
WOW0O—Ft. Wayne, Ind.
WPAP—New York. N. Y.
\\'P.\\f—I'a\\tucket. R. L
WPCC—Chicago, Il
WDPCTI—New York., N. Y.
WPEN—Philadelphia, Pa.
WPG—-Atlantie City, N, J.
WPOE—Patchogue, N, ¥,
WPOR—Norfolk, Va.
\‘fPR()—-Harrisburg. Pa.
WPSC—State College, Pa.
WPTF—Raleigh, N. C.
WOAM—Miami. Fla.
QA\—Scmnton Pn.
“'QAO—\'ew York, N, Y.
WORC—TUtica, Miss.
WQBZ—Weirton, W, Va.
WRAF—Lza Porte. Ind.
WRAK—Erie, Pa.
WRAW—Reading, Pa.
WRAX—Philadelphia, Pa.
WRBC—Valparaiso, Ind.
W BA,
—Hattlesburg, Miss.
WRBL—Columbus, Ga.
WRB Greenville, Mim.
WRBT—Wilmington, N, C.
\WRBU—Gastonia, N, C.
WRC—Washington, D. C.
WREC—Whitehaven. Tenn.
WREN—Lawrence, Kans.
WIRHM—)inneapolis, Minn,
WRIN—Racine, Wis,
“’RI\—Hnmﬂwn. Ohio
WRNY—New York, N. Y.
WRR—Dallas, Tex.
WRUF—Gainesville, Fla.
WRVA—Richmond, Va.
WSAI—Cineinnati, Ohio
WSAJ—Grove City, Pa.
IWSAN—Allentown, Pa.
WSAR—Fall River. Mass,
WSAZ—Huntington, W, Va.
WSB—Atlanta. Ga.
WS3BC—Chicago, Il
WS8BT—South IRend. Ind.
WS8DA—Rrooklyn, N. X,
WSGH—Brooklyn, N, Y,
WSIX—Springfield, Tenn.
WSM—>~Nashrille, Tenn.
WSMB—New Orleans. La.
‘\'Q\lK—Duyton Ohio
WSOA—Forest Park, IIL
WSPD—Toledo. Olio
WSSH—Baston, Mass.
WSUI—Iowa City, Ia.
N—-Clearwater, Fla.
VS3—Buffalo, N,
YR—Syracuse, N, I
“"J'AD—Quinc!'. 1.
WTAG—Worcester. Mass.
WTAM—Cleveland. Ohio
WTAQ—Eau Claire, Wis.
WTAR—Norfolk. Va.
WTAW—College Station, Tex.
WTAX—Streator. Il
WTRO—Cumberland. Md.
WTFI—Toccoa. Ga.
WTIC—Hartford, Conn.
WTMI—Milwaukee, YWis.
WTOC—Sa . Ge.
WWAE—Hammond. Ind.
WWJ—Detroit. Mich.
Wy YL—\ow Orleans. La.
WIWWNC—Asherille. N. C.
WIWRI—Woedside. N. Y.
WWVA—Wheeling, W, Va.
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Citizens Rudio Call Book Magazine and Scientific Digest

r:

HFERE IS THE DPELRFECT

the World.

10 Racdio Tubes—Super Power—Complete
self-contained electric operation— Exceedingly
compact-—Simplified controls—Iull Vision
Tuning Indicators—Uses lHeater type A.C.
Sereen Grid and Power Tubes—Super Selec-
tive—Band Pass Filter Effect—Humn Elimin-
ator—Line Voltage regulation—Scientilically
correct shiclding—Great range with sensitiv-
ity control—\linimum antenna requirecments
~—Improved push-pull audio systei—Perfect
reproduction with great volumc—Arranged
for Electro-Dynamic Loudspeaker—Adapt-
able for short-wave television work—Universal
wave-length range for use in any part of the~

BROADCASFE
RECKE

The New Admiralty Super-10 is the very
apex of Modern Research Engineering.

YEDR

It is a brand new receiver for the radio
connoisseur which we believe represents final
superiority over any broadcast receiver now
being manufactured or contemplated.

Strictly custom-built, this new model meets
the requirements of those that want the best.
It is, in fact, the Highest Class Receiver in

FUPER FEATURLES

world—Phonograph pickup connection—Spe-
cial Weston Meters for voltage and tuning
resonance—Protected against moisture for
tropical and marine installation—Built strictly
according to U. 8. Navy Standards—Cabinets
of {inest selected Mahogany and Walnut
Exquisite console combinations available—
Entirely custom built—Thorough air test by
receiving engineers on all classes of reception
for range and quality of reproduction—Sold
direct from factory and through selected
franchise dealers in the principal cities of the
United States and foreign countries—Uncon-
ditionally guaranteed against defects.

Attractive illustrated descriptive literature on request

ADMIRALTY SUDPELR=10

i e ke e R e

Write, telegraph or cable today!

NORDEN=HAUCK. INC.. Engineers

Cable: NORHAUCK

N. W. Cor. Delaware Avenue and South Street

Philadelphia, Pa., U.S. A.

N

Tram

Tell "Ein You Saw It in the Citizens Radio Call Book Magazine and Scientific Digest

www americanradiohistorv com
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Citizens Radio Call Book Magazine and Scientific Digest

U. S. Broadcasting Stations by Frequencies

550 Kilocycles, 545.1 Meters:

KOAC, WGR, WEAO, WKRC, KFUO, KSD,
KFDY, KFYR.

560 Kilocycles, 535.4 Meters.

WLIT. WFI, KFDM, WNOX, WOI, KFEQ,
KTAB, KLZ, WICD

570 Kilocycles, 526.0 Meters:

\VNYCI \\;’\ICA' WSYR, WMAC, WSMK,
WKBN, WWNC, KGKO \VNAX WPCC,
WIBO, KUOM, R\A KMTR.

580 Kilocycles, 516.9 Meters—Canadian
Shared:

WTAG, WOBU, WSAZ, KGFX, KSAC, WSUI
590 Kilocycles, 508.2 Meters:

WEEI, WEMC, WCAJ, WOW, KHQ

600 Kilocycles, 499.7 Meters—Canadian

Shared:
WTIC, WCAO, WREC, WOAN, WEBW,
KFSD, WCAC

610 Kilocycles, 491.5 Meters:

WFAN, WIP, WDAF, WOQ, KF FRC

620 Kilocycles, 483.6 Mete

WLBZ, \VDyBO '“'DAE \VT\[J, KGW KFAD,
WJAY

630 Kilocycles, 475.9 Meters—Canadian

Shared:

WMAL, WOS, KFRU, WGBF

640 Kilocycles, 468.5 Meters:

WAIU, KFI

650 Kilocycles, 461.3 Meters:

WSM

660 Kilocycles, 454.3 Meters:

WEAF, WAAW

670 Kilocycles, 447.5 Meters:

WMAQ

680 Kilocycles, 440.9 Meters:

WPTF, KPO .
690 Kilocycles, 434.5 Meters—Canadian
Wave:

700 Kilocycles, 428.3 Meters:

WLW

710 Kilocycles, 422.3 Meters:

WOR, KFVD

720 Kilocycles, 416.4 Meters:

WGN, WLIB

730 Kilocycles, 410.7 Meters—Canadian
Wave:

740 Kilocycles, 405.2 Meters:

WSB, KMMJ

750 Kilocycles, 399.8 Meters:

WIJR

760 Kilocycles, 394.5 Meters:

WJZ, WEW, KVI

770 Kilocycles, 389.4 Meters:

KFAB, WBBM, WJBT

780 Kilocycles, 384.4 Meters—Canadian
Shared:

WBSO, WTAR, WPOR, KELW, KTM, WMC,
WEAN

790 Kilocycles, 379.5 Meters:

WwWGY, KGO

800 Kilocycles, 374.8 Meters:

WBAP, WFAA

810 Kilocycles, 370.2 Meters:

WPCH, WCCO

820 Kilocycles, 365.6 Meters:
WIHAS

830 Kilocycles, 361.2 Meterl'

KOA, WHDH

840 Kilocycles, 356.9 Meters—Canadlan
Wave:

850 Kilocycles, 352.7 Meters:

KWKH, WWL

860 Kilocycles, 348.6 Meters:

WBO WABC, KFQZ

870 llocycles, 344.6 Meters:

WLS, WENR, WBCN

880 Kilocycles, 340.7 Meters—Canadian
Shared:

WQAN. WGBI, wCOC, KLX, KPOF, KF_KA
890 Kilocycles, 336.9 Meters—Canadian
Shared:

WJAR, WMMN, WMAZ, WGST, KGJF, WILL,
KUSD. KFNF, WKAQ

900 Kilocycles, 331.1 Meters:

WFRL, WMAK, WKY, WFLA, WSUN,
\VLBL, KH]J, KSEI, KGBU

910 Kilocycles, 329.5 Meters—Canadian
Wave:

920 Kiloeycles, 325.9 Meters:

WWJ, KPRC, WAAF, KOMO

930 Kilocycles, 322.4 Meters—Canadian
Shared:

WIBG, WDBJ, WBRC, KGBZ, KMA, KFWM,
KFwWI

940 Kilocycles, 319 Meters:

WCSH, WFIW, KOIN, KGU, KFEL, KFXF
WHA

950 Kilocycles, 315.6 Meters:

WRC, KMBC, KFWB, KPSN, KGHL, WHB
960 Kilocycles, 312.3 Meters—Canadian
Wave:

970 Kilocycles, 309.1 Meters:
WCFL, KK

980 Kilocycles, 305.9 Meters:
KDKA

990 Kilocycles, 302.8 Meters:
WBZ, WBZA

1000 Kilocycles, 299.8 Meters:

WHO, WOC, KPLA

1010 Kilocycles, 296.9 Meters—Canadian
Shared:

WQAO, WPAP,
WNAD, KQW
1020 Kilocycles, 293.9 Meters:

KYW, KFKX, KYWA, WRAX

1030 Kilocycles, 291.1 Meters—Canadian
Wave:

1040 Kilocycles, 288.3 Meters:
WKEN, WKAR, KTHS, KRLD

1050 Kilocycles, 285.5 Meters:
KNX, KFKB

1060 Kilocycles, 282.8 Meters:
WBAL, WJAG, KWJ], WTIC

1070 Kilocycles, 280.2 Meters:
WAAT, WTAM, WEAR, WCAZ, WDZ, KJBS

1080 Kilocycles, 277.6 Meters:
WBT, WCBD, WMBI

1090 Kilocycles, 275.1 Meters:

KMOX, KFQA

1100 Kilocycles, 272.6 Meters:

WPG, WLWL, KGDM

1110 Kilocycles, 270.1 Meters:

WRVA, K800

1120 Kilocycles, 267.7 Meters——Canadian
Shared:

WCOA, WTAW. KLT WISN, WHAD, KFSG,
KMIC, KRSC, WD

1130 Kilocycles, 265.3 Meters:

WOV, KSL, WJJD

1140 Kilocycles, 263.0 Meters:

WAPI, KVOO

1150 Kilocycles, 260.7 Meters:
WHAM

1160 Kilocycles, 258.5 Meters:
WWVA, WOWO

1170 Kilocycles, 256.3 Meters:
WCAU, KTNT, KEJK

1180 Kilocycles, 254.1 Meters:
WGBS, KEX, KOB, WGDY, WHDI
1190 Kilocycles, 252.0 Meters:
WICC, WOAIL

1200 Kilocycles, 249.9 Meters: Canadian
Shared:

WHN, WRNY, KGGF,

WABI, WNBX, WEPS, WORC, WIBX,
WHBC, \VLAP, WLBG WNBO, WPRC,
WKJC, WNEW, WABZ, WJBW, WBBY,

WBBZ, WFBC, WRBL, KGCU WJBC, WJBL,
WWAEFE, WRAF. WMT, KFJB, WCAT, KGDY,
KFWF, KFEKZ, DE, KGFK, CLO
WHBY, KFXM, KPPC, KXO, KSMR, \VIL
KFHA, KVOS, 'KGY, WMAY, KWG, KGE
KGEW, KGHI

1210 Kilocycles, 247.8 Meters—Canadian

Shared:

WJIBI, WGBB, WINR, WCOH, WOCL, WLCI,
WPAW, WDWF, WLSI, WMAN, WJw,
WEBE, WBAX, WJBU, WMBG, WSIX,
WRBU, WJBY. WMBR. WRR WG
KWEA., KDLE. KGCR. KFOR, W BU KFVS

WEBQ, WCRW, WEDC. WCBS,
WHEF, WIBA, WOMT, KPQ, KPCB, WSBC,
KDFN, KMJ

1220 Kilocycles, 245.6 Meters:
WCAD, WCAE, WREN, KFKU

www.americanradiohistorv.com

1230 Kilocycles, 243.8 Meters:

WXNAC, WBIS, WPSC, WSBT, WFBM, KYA,
KFIO

1240 Kilocycles, 241.8 Meters:

WGHP, WJAD, WQAM, WRBC, KTAT

1250 Kilocycles, 239.9 Meters:

WGCP, WODA, WAAM, WLB, WGMS,
WRHM, KFMX, WCAL, KXL, KIDO, KFOX
1260 Kilocycles, 238.0 Meters:

WLBW, WJAX, KWWG, KRGV, KOIL, KVOA
1270 Kilocycles, 236.1 Meters:

WEAI, WASH, WwWOOD WDSU, KWLC,
KGCA, XKTW, KOL, KFUM, WFBR, WJDX

1280 Kilocycles, 234.2 Meters:

WCAM, WCAP, WOAX, WDOD, WRR,
WDAY, WEBC

1290 Kilocycles, 232.4 Meters:

WNBZ, WJAS, KTSA, KFUL, KLCN, KDYL
1300 Kilocycles, 230.6 Meters:

WBBR, WHAP, WEVD, WHAZ, KXFH,

WIBW, KGEF, KTBI, KFJR, KTBR

1310 Kilocycles, 228.9 Meters:
WKAV, WEBR, WNBH, WOL, WGH, WRK,

WAGM, WFDF, WNXAT, WFKD, \VHBP
WFBG, WRAW, WGAL, \WSAJ, WERE,
WMBL, WKBC, KGHG, WOBT, WNBJ,
KRMD, KFPM, WDAH, KFPL, KFXR,

WKBS, WRBI. \VEHS \VCLS WKBB, WEKBI.
\VHFC KWCR, KFJY KFG
WLRC. \VIBU, FBK, KT KGEZ, KFCP.
KFXJ, KFBK, XGEZ, Kg\‘[ED, WJIDZ, KTSM,
KGCX

1320 Kilocycles, 227.1 Meters:

WADC, WSMB, KID, XGIQ, KGHF

1330 Kilocycles, 225.4 Meters:

WDRC, WTAQ, KSCJ, WSAI

1340 Kilocycles, 223.7 Meters:

WSPD, KFPW, KMO, KFPY

1350 Kilocycles, 222.1 Meters:

WBNY, WMSG. WCDA, WKBQ, KWK

1360 Kilocycles, 220.4 Meters:

WLEX, WMAF, WQBC, WJKS, WGES,
KFBB, KGIR, G

1370 Kilocycles, 218.8 Meters:

WMBO, WSVS, WCBM, WBBL, WHBD,
WJBK, WIBM, WRAK \VELK W BO

WHBQ, WRBT, KGFG, KIT KGCL K RC,
KFJZ, KGKL. KFLX \VFBJ, KGDA, KZM.
KRE, KGER, KFBL, K\VKC KGBX, WRJN,
KGAR, KL KOH KVL, KF]JI, G
ﬁgGM \VHDF KOOS WGL, KFIM, KCRC
1380 Kilocycles, 217.3 Meters:

WCSO, KQV, KSC, WKBH

1390 Kilocycles, 215.7 Meters:

WHK, KLRA, KUOA, KOW, KWSC, KOY

1400 Kllocgcles, 214.2 Meters:
WCGU, WSDA., WLTH, WBBC,
WCMA. WKBF, KOC\V, WBAA

1410 Kilocycles, 212.6 Meters:
KGRS, WDAG, KFLV, WHBL, WBCM, WTOC

1420 Kilocycles, 211.1 Meters:

WMRJ, WTBO, WSSH, WIBR, WEDH,
WMBC, WKBP, WQBZ, KGFF, WHIS, KTAP,
KTUE, KFYO, KICK. WIAS, KGGC, WLRF,
\WWMBH, KGF\V KFI1Z, KFXY, KGF]J, KFQU
KFXD, KGIX, KFIF KORE, KXRO LM,
WP OE KGIW, GKX WHDL, WLEY
KFQOW. KLPM

1430 Kilocycles, 209.7 Meters:
WBRL, WHP, WCAH, WGBC, WNBR, WBAK

1440 Kilocycles, 208.2 Meters:
WHEC, WABQ, WOKO, WCBA
WNRC, WTAD WMBD KLS, WSAN

1450 Kilocycles, 206.8 Meters:

WBMS, WNJ, WIBS, WKBO, WSAR, WF]C,
WTFI, KTB

1460 Kilocycles, 205.4 Meters:

wWJSv, KSTP

1470 Kilocycles, 204.0 Meters:
WKBW, KF %F WRUF, KGA

1480 Kilocycles, 202.6 Meters:
WJAZ, WORD, WCKY, WSOA

1490 Kilocycles, 201.6 Meters:
WBAW, WLAC, KFWF

1500 Kilocycles, 199.9 Meters:

WMBA, WLOE, WMES, WNBF, WMBQ,
WLBX, WCLB. WWRL., WKBZ. WMP
WMBJ, WOPI, WPEN, WRBJ, KGKB, KGDR
KGHX. WKBV KP]M KVEP, KREG. KDB.
KUJ, KGFI
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Away down among the ice harriers of
the Antarctic only the dependable
operation of short wave transmitters and
receivers keeps the Byrd Expedition in
touch with the civilized world. Only the
snappy kick of short wave equipment
affords a plane in trouble the protection
of the mother ship,

Not ununsual then. the choice of San-
gamo 5000-volt Fixed Condensers for the
radio equipment. Tested at 5000 volts

Accurately rated, more than adequatel
tested and enclosed in an impervious
Balkelite molding—these condensers offer
the maximum protection in high voltage.
high frequency circuits.

SANGAMO ELECTRIC COMPANY

Springfield, Illinois

Sangamo Electrie Company of Canada, Ltd., 183 George Sireet. Toronto, Ont.
Manufacturers of Precision Electrical Apparatus for 30 Years

Tell "Emn You Saw It in the Citizens Radio Call Book Magasine and Scientific Digest
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Transmitters and Receivers
employ Sangamo Condensers

d. ¢. and 3500 a. ¢. and built to the world
radio-known Sangamo standard, ama-
teurs, commercial men amd manufactur
ers have come to rely on Sangamo High
Voltage Condensers.
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U. S. Broadcasting Stations Listed by States

ALABAMA
Birmingham, WBRC,
Gadsden, WIBY

WEBC,

ALASKA

Ketchikan, EGBU

ARIZONA

Flagstaff, KFXY
I'hoenix, KFAD, KOY
Preseott, KPJM

Tuscon, K 4R, EVOA

ARKANSAB

Blytherille, KLON
Fayetteville, KUOA
11ot Springs, KTHS
Little Rock, ELRA.

KGJE
M G hee, EGHG,
SIc o:ul: Serings, KFPW

EGHI.

CALIFORNLIA

Berkeley, ERE
Beverley 1lills, EEJK
hurkank, KELW
Culver City. EFVD
Il Ceutro. KXO
]Ii"'esnn o l\i\!-

UV WATY
Hollywood, KFQZ

KNX. KEFWB
Tty City, KFQU
Ingtlewood, KMIC
Iong Beach, KFOX, EGER |
Los__Angeles, KFI, KISG.

KG[I‘l* KGFJ, KHJ, KPLA,

KT

Oakland, EFWM, KGO, KLS,
KIX.

Ontario, KEXM .

I'azadena, KPPC, KPSN

gncmrﬁlemo. E;?“S“\ KGR

an Diego y

Sau_Frmnelsco, KIRC. KEWI,
KJIBS. KPO, KGGC, KYA

San Jose, KQW

Santa Ans, KWTC

Santa Barbara, KDB

santa Maria, KSMR

Santa Monica, KTM

Stockton, KGDM, EWG

Westminster, KEPWF

EMTR,

COLORADO

Colorado_Spri ngsK I‘EUFE"UMKMF.

lAlze\\ ater,
Fort Morgan, I\GE\V
Greeley, KFPK
(;nnnison, I\FIIA
Pueblo. EGHF
Trinidad, KGIW
Yuma, KGEK

CONNECTICUT
Rridgeport, WICC
Hartford. WTIC
New llaxen. WDROC
Storrs, WCAC

DELAWARE

Wilmington, WDEL, WILM

DISTRICT OF COLUMBIA

Washington. NAA,  WMAL,
WRC, WOL

FLORIDA

Clearwater. WFLA., WSUN

Gainesville, WRUF

Jacksonrille, W I\Y

lakeland, WMII

Miami Beach, WIOD, WQAM

Orlande, WDRO

*ensacola, \‘\(‘(’IA
W\

Tampa, "DAE, WMBR,

GEORGIA

Atlanta, WGST, WSB
Columbug, WRBL

. WMAZ
Savanwvah, W TOU
Tifton. WRII
Toccoa. WTFI

HAWAI
Tlonolulu, KGU

IDAHO

Roise. KIDO
Idaho Falls, KID
Jerome, D
Pocatello, KSET
Sandpoint. KGE3
Twin Falls, KGI

ILLINOIS

Carthage, WCAZ

Clicago, LYW, WAAF.
WCFL, WO y EDC.
WENR, WGES WIKBIL
WPCC, WGN, WMAQ,
WMBI, WEBBM., KYW4\
WSBC, WBCN WIBO,

WIAZ, WJIBT, WLIB,

WLS, WORD, K

Cicero, WHFC

Decatur, WJBL

Lvanston, WEHS

Farest Park. \WWSOA

Galesburg. WKBS

Harrisburg, WEB

Q
Joliet, “CLS WEBB
I.a Salle, WJBC
Moosehenrt wWIID
Peoria Heights, WMBD
Quincy, WTAD
Ttuckford, KFLY
Rock Island, WHBF
Springfield, WCBS
Streator, WTAX,
Tnscola, WDZ
Urbana, WILL
Zion, WCBD

INDIANA

Anderson, WHBU,
Rrookville, WKBV

Culver. WCMA

Evansville, WGRBF

Fort Wayne, \VGL wOowo
Gary, WIKS

Hammond. WWAE
Indianapolis. W l-‘BlI WEBY
Lafayette, WBA

La IT'orte, WRAF

Marion, WJAK

Muncie, WLBC

South I3end., WSBT

Terre Haute. WBOW
Valpamaiso, WRBC

10WA

Ames, WOI
Boone, KFGQ
Cedar Rapids,. KWCR
Clarinda, K80,
Council Bluffs, KOIL
Daveuport, WOC
Decorah, KGCA. KWLO
Des Mojnes, WHO,

Ft. Dodge, KFJY

Iowa City, WSUI
Marshalltown. KFIB
Muscatine, NT
Ottumwa., WIAS

Red Oak
‘iﬁenal?dnnh gF\IF EMA
Sioux City,

Waterloo, \\'MT

KANSAS

Kansas City, WL'BF

Lawrence, WREN
\hlnlnttan_, Aﬁ

Wichita, KFH

KENTUCKY

Covington, WCEY,
Hopkinsville, WFIW
Louisville. WHAS, WLAP

LOUISIANA

Cedar Grove, KGGH
Kennonwood. E\WWKH
New Orleans. WARZ,
WJRO, FTBW,
WL, WSy
Shreveport,  KTSL.
KRMD, KTBS

\\’(‘BF
WSMR

EWEA,

MAINE

Bangor, WABI, WLBZ
Portland, WCSH

MARYLAND

Baltimore. =WCAO,
WBAl, WFBR
Cumberland, \WWTBO

WCBM,

MASSACHUSETTS

Auburn, WORC

Lioston, W BZ-l L WEE] WNAC,
WSSH, ' MES, WBIS,

Dartmouth, \\ \1. I

springfield, WIRZ

Iall Tliver. WSAR

loucester, WEPS, WHDH

lexington. WLEX, WLEY

New Bedford, WNBH

Wellesley Hills. WBSO

Worcester, WTAG

MICHIGAN

Battle Creek, WKBP

Bay City, WBCM

Berrien Sprmﬁs. WEMOC

Calumet, W

Detroit. WMBC, WwJ, WIJR,
WGHP

East Lensing, WKAR
Flint, WFDF

Grand Rapids. WASH,
Jacksen. WIBM
Lapeer. WMPC
l.udinc,on. WKBZ
Royal Oak, WAGM
Ypsilanti, WIBK

WwOOD

MINNESOTA

Ancka. WCCO,

Collegeville, WFBJ

Duluth, WEBC

Fergus Falls, KGDE

Hailock, XGFI{

Minneapolis, WDGY, WHDI,
WLB, WRHM, WCCO,
wWGMS

Northfield, KFMX, WOAL
St. Paul, KSTP

MISSISSIPPI

Columbus, WCOC
Gre»m'llle WRBQ
Gulfport, WGCM
Hattiesburg,
Jacksor, WIDX
Utica,

MISSOUR! “

Cape Giran:leau. EFVS
Columbta, KFRU
Independence, KMBC
Ivefferson City, WOS
JoPlin. WMBH
Kn?sgCCltF. KWEC, WDAPF,
Kirksville, KFKZ
&t, Joseph, KGRBX, KFEQ
St.__Lois, K N KSD.
RKWEK, WEW, Wi, EMOX,
EFUO. WMAY, KFQA

MONTANA

Billings. KGHL
Rutte, KGIR
Great Falls, KFBB
Kalispell, KGEZ
Missonla. KUOM
Wolf Point, KGCX

NEBRASKA

Clay Center, KMMJ

Lincoln, , KFOR, WOAJ
Norfolk, W TAG

Omaha, WAAW. WOW
Ravenna, KGFW

York, EGBZ

NEVADA
Reno, EOH

NEW HAMPSHIRE

Laconia, WEKAV
Tilton, WBRL

NEW JERSEY

Asbury Fark, WCAP

Atlantie City, WPG

Camden, WCAM

Elizabetl, WIBS

Fort Lee, WBMS

Jersey City, WAAT, WRKRN

Newark, WAAM, WGCP,
WNJ, WOR

Paterson,  WODA

Red Bank, WIBI

Trenton, WOAX

NEW MEXICO

Albugueraue,, KGGM
Las Vegas. KGIX
Raton, KGFL

State College, KOB

NEW YORK

Aubum, WMBO

Ray Shore. WINR

Ringhamton, \WNBF

Brooklyn, WRBC, WLTH,
WMRBQ, \\’S(:H WSDA

Buflalo, E{‘l WGR,
\\ K B“’ \\'I\ N, WSVS,

WAMA
Cantun. WCAD
Cazenovia, WMAC
Coney Isiand. WOCGU
WGIB

WEAI
Jnmmca. WMRT
Jamestown, WOCL

Long Beach, WCLB
Long Island City, WLBX

New_York, WBXNY, WHN.
WJZ, FICBQ, WMCA.
WMSG, WNYC, Pg 5
WRNY, WABC, WOV,
WQAO, WLWL, WBO0Q,
WCDA., WEAF, WEVD,
WGBS, WHAPD, PAP

Patchogue, OE

Poughkeepsic, WOKO
Rechester, WHAM, WHEC
Rossville, WBBR

Saranac Lake. WNBZ
Schenectady. WGY
Syracuse, WFBL, WSYR
Troy. WHA

Tnpper Lake. WHDL

Ttiea. WIB.
Woodhaven. WEVD
Woodside. WWRL

Tonkers, WCOH

NORTH CAROLINA

Asherille, WWNC
Charlotte, \\'BT
Gastonia. \WWRB
Greensboro, \V\IRO
Haleigh, WPTF
Wilmington, WRRT
Winston-Salem, WIDZ

NORTH DAKOTA

Dovis Take. RDLR
evils Lake

Fargo, WDAY
Grand Forks, XFIM
Mandan. EGCU
Minot, KLPM

OHIO

Akron, WADC, WFIC
Bellefontaine, WHBD
Canton WHRC
Cambridge, WERE

Cincinnati, WEKRC, WSAI,
g we
eveland, WEAR, WHE
oyt '
ol bus waAIU, W 5
\VEAO_ WMAN o3t
Da¥ton, WSMEK
Hamilton, WRK

Mansfleld. WJW
Middleton, WSRO
Springfield, WCS0
S(euhen\'ﬂle WIBR
Tol WSPD
Youlmstown WEBN

OKLAHOMA

Alva, EGFF

Chickasha, KOCW

Enid, L C

Norman, WNAD

Oklahcma Citr. KFJF, EFXR,
KGCB. KGFG. WKY

Picher. KGGF

by City, WBBZ
Tl E¥oo

OREGON

Astoria, KFJI

I'(;on-allls.K (I)Il(_{)AC
UZene.

Marshfield, KQOS

Medford, KEMED

Portland. EEX, KOIN, KFIP.
EFIR, KGW, KTBR, KVEP,
EwWJJ, EXL

PENNSYLVANIA

Allentown, WCBA, WSAN
Altoona, WFBG

Carbondale, WNBW

East P*ittsburgh. KDKA
Elkins_Park. WIRG

Erie, WEDH, WRAK
Frankford, WFKD

Grove City, WSAJ
Harrishurg, WRAK WPRC
Johnstown, WEB.

Lancaster, \\’GAL WEKIC
Le Moyne, WHP

T.ew:sburg, WIBU

0il_City. WLB
Pluladelphm.

. . WFI,
WLIT, WNAT.
\\'R -\X. WPEN, WFAN,
WELK X .
Piusl}nrzll. Kav, WCAE,
W,
Reading, WRA

Seranton. W GB! WQAN,
State College, WPSC
Wilkes-Barre, WRAX, WBRE
Wilkensburg, WMBJY
\Vashington, WXNBO

PORTO RICO
San Juan, WEKAQ

RHODE ISLAND

Cranston, WDWF
Newport, WMRA
Pawtucket, WPAW
I'rovidence, WEAN, WJAR
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SOUTH CAROLINA
Charleston, WBBY

SOUTH DAKOTA

Brookings, KFDY, KGCR
Dell Rapids, KGDA
Oldham,

Pierre, KGFX

Rapid City, WCAT
Sioux Falls, KSOO
Yermillior, KUSD
Watertowns, KGCR
Yankton, \WWNAX

TENNESEEE

Bristol, WOPI
Chattanooga, WDOD
Knoxville. WFBC,
WNOX
Lawrenceburg, WOAN
Memplis, WGRBC,
WMC, WNBR
Nashville, WBAW.
WwSM
Spnnzﬁeld WSIX
Union City. WOBT
Wlutehu'en WREC

WNBJ,

WHRQ,
WLAC,

TEXAS

Abilene, KFYO

Amarillo, BGRS WDAG
Austin,
Beaumont. KF‘D\!
Browngville, KWWG
Brownwood, KGKB
College Slallml WTAW
‘orpus  Christi, KGFI

Dallas. ERLD. WFAA, WRR
Dublin, KFI’L
El Paso, WDAH, KTSM

Forth  Worth, l\l‘JZ
BAP. KTAT
Galveston, KFLX, KFUL
Greenville, EFPM
Harlingen, KRGV
Houston. KPRC. _KTUE

Rielmond, K
San Apgein, KGFI EGEKL

San Antonio, I\GDR. KGRC,
TA KETSA, WOAI

Waco, \VJA

Wichita Falls. KGKO

UTAH

Ogden. KLO

Balt Iake City, EKDYL, KSL

VERMONT

Springfield. WNBX

VIRGINIA

Arlington, NAA

Emm{;. DW

Mt. Vernon Hills, WISV
Newport News, WGII
Norfulk. WTAR., WPOR
Petersburg. WLBG
Richmond, \WBBIL, WMBG,

WRVA
Roanoke, WDBJ

WASHINGTON

Aberdeen, EXRO

Bellingham, I\VOS

Everett, K BL

Lacey,

Longview, KU

Pullman, KW C

Seattle, KOL KEFQW, RPQ,
RJY 0MO, }\PCB KISC

KTW, I\VL Y

SpokanQe, EFi0, EFPY, KGA,

Tacoma, KMO. EVI
Yakima, KIT

WEST VIRGINIA

Bluefield, WHIS
Charleston, WORU
Fajrment. WMMN
IInntington, W SAZ
Wheeling, WWY.
Wierton, WQBZ

WISCONSIN

Beloit, WERW
Fan_Claire. WTAQ
Fond Du ILac. KFIZ
Kenosha. W IO

. Crosse, WEK
Madison, WH\
Manitowae, WOM
Milwankee,

\'IBA
T
\\ HAD,

WTMY
Poynette. “’IRU
Racine. WRT
Sheboygan, WHBL
Stevens Point, WLBT,
West De Pere, WHBY

WISN,

WYOMING
Casper, EDFN
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NELSON AC RECEIVER IN PALMER

CONSOLE

This very attractive wodel appeals to those seeking for
something different in a fine radio recviver. Slightly mod-
crnistic in design, it emhodies good taste and graceful
Walinut construction throughout, with French doors
of diamond matclied Oriental walnut get off by carefully
Equipped with large Jensen DC

lines,

seleetal walimt panels.
clectro-dynamic  speaker.

LIST PRICE 8185, without tubes

This reeviver fully deseribed in this issuc.

Note These Features:

AC OPERATION

Iractical AC aperation assnres cousistenl per-
famaance.  Gversize  air-cooled  power  transe
former,  with  nuidne voltage cantrol  device
mpkes for more efticient oberation and Jonger

tube  life.
ITUMLESS

Use of the new AU heater type inbes insures
frecdom, from W wnd ol extraneous uoises.
whichi  in combination  with  DC_ dynamic
spenker amed large c:umcil?' Mershon Filter Cou-
denser means an unasunlly Ane quality of re-
bradnetion,

SELECTIVITY

shielded  fone-in-line tuning  eon-
fentifically irate coils, used in
a highly eflicient pre-selection ecirenit, permits
n Jdegree of selectivity which easlly sehnrates
powerful locals wnd brings jn distant stations
with the pnneh of a loeal

Completely
denser amd s

SUPER-SENSITIVITY

Iawer deteetor and  improved  mdio  frequency
amplifying  siaxes  complelely  cliiainates  hossi-
hility of oseillation. ¥et maintaing 100 % sen-
gitivity,  Cirenit ig destgned to pruvide equal
amblifieation ever the entire waveband.

.
APPEARANCE

Consoles nre ospeeinlly desitned to incorporate

beauty ad good taste.  Ouly the finest lanl-

words and hest eraftsmanship enter into  their

construction.  Lausitous hand-rubbed  finish wod

anthentie styles fik into any degoratire scheme.

DEALERS WANTED

Responsible dealers evervwhere will find it to their advantage
to know more about the new Nelson AC Radio. Its furniture
excellence and true-tone performance makes it a self seller that
stays sold. \Write today for complete details and dealer’s propo-
sition. Desirable territory is still open.

NELSON ELECTRIC COMPANY

508 Souih Dearborn Street

“We Ship Faster”

PRICE

Ttange of prices. nml styles auficient to meet
witli the individual taste and ideas of each
user. Large seale broduetion allows briee to
be kept far below that of auy ether receiver of
equal quality and performauce.

POWER DETECTION

Tuned power detector circnit operating at high
cflicieney. f8 in keeping with latest enginver-
jug bractice. Due to hnpossibility of overload.
ing detector ecircuft, mwaore volume aud  burer
tone are 2 matter of course.

“245’S IN PUSH-PULL

Twn 243 snper power amplifying tuhes in the
outpnt stage have nn puthut far in excess of a
254 power tnbe, giving an nnsuriassed qnality
of reproduetion which represents the utmost in
tonal refinement.

TONE

FLarge oversize trausfarmers, well designed audio
and radio frequeney eircuits, and a Inrge Jen-
sen d¥uamic sheaker. each earefully matehed,
all contritniie to the wonderful tone auality.
charueteristic of this fine receiver.

TREMENDOUS VOLUME
Perfection fn_ the audio freaueney amplifying
atages conpled with the larpe undistorted out-
mt of the detector cirenit makes possible wu
ultimate power eutbul of auditorinm  volnme.
and from coneert volume to a whisper at will.

Chieago, 11l

0O DEALER [O SERVICE MAN

The NEW
Nelson AC Receiver

A Masterpiece in Radio

HE new Nelson AC Receiver fully utilizes every known

advance m radio science.
tage of all modern essentials of performance, construction,
reliability and dependability, which few reccivers on the mar-
ket today cant match. Emploving the Selectaphase system of
complete tuning under the Technidyne circuit, it gives a new
meaning to Selectivity. The Nelson AC Receiver actually
“pre-selects” the signal and filters out interference and noise
before amplification begins.

Uses nine tubes in all. five of them in the
radio frequency circuit! Power Detection that
eliminates the noisy intermediate stage! Push-
Pull Audio, using the new 245 type tubes!
Genuine Jensen Klectro-Dynamic Speaker—
the big 11’ size, to take the tremendous power
of the highly efficient Technidyne circuit, and
reproduce evervthing., hass or treble, music or
voice. in the true. realistic tone re-created by
the instrument itself. Here you have Potwer
... Range . .. Tone!

It offers the dealer the advan-

L TRl 1T

NELSON AC-30 RECEIVER IN MORTON
CONSOLE

A morerately priced comsole receiver in a lewhboy wmodel
of distinctly beautiful and graceiul lines. Finest waluut
and other hardwoods used throughout. Genuine wahmt
burl overlay with straight grained Oriental walmit instru.
ment pauel, Carefully matched diagonal grain sliding
doors. Rich hand ruhbed finish that fits in any decorative
scheme whatever,  FEquipped with large Jensen electro-
dynamic speaker.

LIST PRICE $170 without tubes

.‘-------------------------------'\‘--------
]

1 NELSON ELECTRIC COMPANY

: 508 SOUTH DEARBORN STREET,

1 CHICAGO, ILLINOIS.

] Please send e il information regarding the New Nelson AC
: Receiver. together with details on Dealer Franchise, ete.

: Name .o

: Address .. .

2

[ ]

L}

L}

O CUSTOM SET BUILDER

Tell 'Em You Saw It in the Citizens Radio Call Book Magasine and Scientific Digest
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SHORT WAVE RELAY BROADCASTING STATIONS

United States Call
Call Ow: . [ Call ,  Owi Kilocycles  Meters
W2XAC Generul Electric, Schenectady, N. .. . g.cé;gas %‘I‘E“ VerR RS:%.'REES&’:' East Disbuen, T ok 730 loat
W2XAD General Electric, Schenectady, N. Y. . 15,340 1536 WAXR  Westinghowse, Kagt Pitisourch, La. 31330 15:8%
SXAF General Electric, Schenectady, N, Y. 9.534) 31,48 W9XA  General Electric, Denveér, Col o EFort ] TLEE:
Avistion Radio, Coytesville, N. J... I 8040 49167 WOXU ona Motor Oil Co.. Couneld Hluifs. i 0080 3na
Aviation Radio, Coytesville! N J - 11.8 2542 WOSF  Great Lakes Broadcasting Co.. Chicago. 11 8-080 138
i;_::g e Ragiig. gg;%::;; }:. N g 5 %5:2‘ 19.67 \"g‘ﬂ‘ Great Lakes Broadersting Co., Ll::ca:g' HI . 11:8500 égﬁg
%Sar{l‘chrome LGI;\DOruu{m. New Tork. . (1‘-3 5333 WYXF  Great Lakes Broadeasting Cg.. Chicago. IlL-.. - 21500 13.95
.. lamberger, Newark, N 6.08 49.34 Forei
Atlantic Broadcasting Co., New York. i oreign
Ralio Corporation, New York, i g,}ﬁ :: § g?gw %ﬁﬂ%‘:g"%uf;ﬂa"d ---------------------------------------------------- 12.500 2%
LA Bep i, Al A0S g 9.5 3135 pgy  Hilversnm,  Holland gl PR
adio rperation. New York, N. W7 e ' . v .
Radio Corporation, New York, . S isd 3583 EG  EHiersum, Holland 9360  31.38
Radie Corporation, New York, N. ¥.. 177 16.87 szenﬁ Het oo 1(‘"‘3 16.88
Hadio Corporation, New York. N. Y. D215 1395 9FQ  [openharn, Denm s Lo
Radio Corporation. New York. N. ¥.. . 8,08 1983 ©OXQ {openhavn, Denmark .. 6.090 49.26
Universal Broadcasting Co., Philadelphia, o T 8060 29 Koenjgswusterhausen, Germany 9,560 31.38
Universal Broadeusting Co.. Philadelphis, Pa.. D95 31 Hoenigswusterhansen§(iernany 15.200  19.74
Pacific-Western Hroadcasting Fed., Westminster. Calif... 6.0 49.34 Koenigswusterhausea. Germany 21.500 13.95
Prcific-Western Lroadeasting Fed., Westminster, Calif... 15.2 19,67 VESME DMelbourne, Australia - 9.510 3L.55
Pacific-Western liroadeasting Fed., Westininster, Calif... 21.500 1 5 Paris, France -..... 6.122 49.02
General Electric, Oakland. Calif. - 12850 23'35 VEGWF Perth, Aunstralia 3.000 100
Cresiey Radio Corporation. Ci 6.060 49. ltome, Italy ..... 11,810 25.40
Westinghouse, East Pittsburgh, I 6,140 48.8¢ VYE2ME Sidney. Australia 9.590 31.28
}‘3“1“2110“39- East Pittsburgh, 9.570 3 '35 CIJRX  Winnipeg. Canada ... 11.720 25.G0
estinghouse, East Pittsburg 11.880 25.25 Wein, Austria . 11,801 25.42
Eilocyeles Meters Own Call Kllocvcles \Ie ters Owner
2000-2100 150-143 \\estinzhouse. rmgﬂeld Slass W3XK 20 2100 150-143 Jenkins. Washington, D. C.
‘2)000-3300 150-143 Air Station, Lexington, W3IXK "850 29’»0 105-102 Jenkms. Washington, D, C.
2100-2200 143-136 General Industries, Sumervnlle. Mass. W4XE 2000-2100 150-143 W. J. Lee. Winter Park. Fla.
2750-2850 100-105 General Industries. Somerville, Mass. WEXAM 2000-2100 150-143 B 8. Me(ilashan. Los Angeles, Calif.
2750-2850 109-105 W AAM. Inc., Newark, N. J WaexXC 4500-4800 66.7-65.2 R, B. Parrish, Los Angeles, Calif.
2000-2100 150-143 R. C. A.. New York, N. ¥. W7XAQ 2750-2850 109-105 . Jerman, Portland, Ore.
ggggg}gg 150-143 I E Smnh Beacon, N. Y. WBXAV 3000-2100 120-143 Westinghouse. Pittsburch, Pa.
2000-2100 1210-14% % 8 ™ ng Yok ¥ ¥ %*g‘}ﬂ 31905550 1093 3o§ “3322‘1'13312 '5‘.%%1‘63?%‘1\‘ 11;“
2000-2100 150-143 Pltot Electric, Brooklyn, N. Y. WIONAA c-ngo 49.34 Federation of Labor, Chicago, Ill.
2100-2200 143-136 C. A., New York, N. Y. WIXAA 11.840- 25.34 Federation of Labor, Chicago, Il
2000-2100 150.143 Freed-Eisemnnn. New York, N. Y. WONAA 17,780- 16.87 Federation of Labor, Chicago. Il
2850-2950 105-102 Freed-Eisemann, New \ork. N. L. WIXAG 2000-2100 150-143 Aero Products, Chicago. 11l
2100-2200 143-136 Jenkins. Jersey City, N. T WaXa0 2000-2100 150-143 Nelson Bros. Co.. Chicago. LI
2100-2200 143-136 General Electric. Schenectady, N. ¥. WOXAZ 2000-2100 150-143 University of lowa, Iowa City,
4 ;(118(0)01,88 }zgiég %.g,o %’:wtures Ine., New York, N. YY' \\:9_\'1; %.3:1)8-2950 ‘113§~ 02 (im%lukﬁsdnroagcaitlnvzm@ VChicago. I1t.
2 -2 5 . N - 297- Aviation b -
w "YX 2000-2100 150-143 Ra.l }?? G‘gf\%rne.s ds:‘t;nin:?wf\'}n{.k A WhS adio o¥testille J
Call Meters | Call Meters Call Meters
AFGHANISTAN PRAI l'{!benmoI Treto. e igg gi'SI!T ::orong g?g;
PRAA  Rio de Janeiro.. IS oron . 518.
SAHEL D PRAI  Rio de Janeiro T 320 CKOL ~ Toronto ... 516,
ARGENT!NA PRAC  Rio de Jareiro.. 380 CKOW  Toronto 356.9
Buenos Aires 330 PRAK Rio de Janeiro. . 260 . CFCA  Toronto ... 356.0
LOS Buetios Aires . 291.2 PRAS  Santos . 300 CHIS  Vancouver 410.7
LOXN Buenos Aires . 510 PRAM 7o CKCD  Vancouver . 410.7
LOR Ruenos Aires . 344.8 PRAE Sao CKFC  Vancouver 410.7
LOV Buenos Ajres . 361.5 PRAL  Sao CKMO  Yancouver 410.7
140Y Buenos Aires . 8162 PRAO  Sao CRWX  Vancouver 1107
[ me A e | BMR oW S e L
E uencs Ai 5 b ictoria ... 5.
L.O0O Buenes ﬁil;:i : : 5?;8 N BRITISH COLON!ES “I\ﬁ‘{ . Winnipeg . C3R4.4
1.0J Buencs Aires 370 arobi ... . CNRW  Winniper . 384.4
LOW Buenos Aires . 303 iSE Singabare CIGX Yorktown ... et 475.9
1.0T Buenos Aires .. 400 BRIT[SH INDIA
I.0L Buenos Aires 238 YUB Bomba¥ ........ CMAO  Antofagasta
D3 Buenos Aires . . 253.8 vyuc Cateutta . Asuncion .
B2 Buenos Aires 275 YPE Colombo CMAI Concepcion
HS Cordova ... 275 VIR RANGOOD oo iiosonsomnooomeeneeeemnen CMAD  Santisgo
Hé Cordova 250 BULGARIA CMAE  Santiago
LOop Ia Plata 425 CANADA CMAT Tacna
1.0U Memnidoza 380 CKGW Rowmanville $12.3 CMAK Temuco
3_1‘5 \Iendoza . 348 CRCR BIADRIOTE +oeeesooeieoeeereeeeeeeeeeooeeeron 206.0 Valparaiso
;f Rosari 270 CFAC  Calzary 4345
Sunta Fe . S— 279 CKCN  Calgary 434.5 COHB  Harbin ..
scL P AUSTRAL!A g?gf\ :gig COMEK %mkdzei:ni
Ade e . nghal
EDN Adelide ;?39 8.\'120 Calgary 434.5 Xor, Tientsin
KA Adelaide 250 C}P;%}T{ il - 312.3 GEC Tientsin ...
2MK  Bathurst . 260 CHOE.  Sharottetown - 312.3 GOW  Victoria Peak ... .. . Boo
40G  Bristanc . . 383 s e {,“ I e COLOMBIA
1?& %'l'o?gon ______ T B8 C%\rn‘g 0 nult gsgg
E eibourne 484 gl o Hipth
31,0 Melbonrne 371 CENTI - 247.8 (oBhsts LIS
302 Melborne 319 SHMa & m"“:°“ 316.9 CUBA
i S 258 Gk Edmonton Rl CMOEY Caibarlen 250
Neweas s ) - - o 9
SKY  Svdney . 7 280 CNRE  flmemton - 3189 QATay Comammey 323
2¥C Sydney 542 CENS Halifax T 3nay 71.0 Camaguey ___ a30
' Sydney 53 CEOC  HAMIOM oerorooeoeoooeeoeee oo 3409 M6YR Camajuani . T 300
ZBE Sydney 316 CHCS Hamilton - 340.9 CMT7RBY Ciego de Avila. 2g5
2GR Sydnay 318 Troqnof i CM?FU Ciego de Arila.
2UE Sydney 293 CFC roquois  Falls 499.7 GMTHS G 200
SUW  Sydney .. 267 CEJ UMl 2077 | GaliHs (leso de avila.... - 432
4GR Toowoorba -1 294 CFRE ERing © 379 CM3EV  Colon ... 360
AUSTRIA CFRC R o e CMIPK Guanasay - 350
GPAZ oo B . 3525 JOC  Lethbridge .. . 8g7.7 CMI Habana 376
Innsbmek e . 2835 JGC ondon_ 329.5 (CJQIQ Hahana - 357
Insbruck ... .. 218 CEKPR  Midlanc 267.7 C‘\II;'H% Habana 350
Rlagenfurt 453 2 CFCE Montreal 410.7 AL IR abans 248
Linz ... . 2459 CHYC Qlontree.l 410.7 AL Habana 334
ORY  Viemna .. e 51633 GRAC  Jfontres] < 4107 S3GE jiapena 20
BELGIAN COLONIES CIRY  Jooee Taw S 536a Qe Habana - 370
BELGIUM NXRA  Moneton . . 475, M2 Habana 300
EB4ED  Anvers «ooooooocooeoone . SE?%‘ (@,I:- Hamill 340. 8“{%%% Habana 360
ER4GT Rruxells .. 260 . e . 484, s ant
ER4RB  Bruxells ... 508.5 CRRQ  Putawa 434 CM2SE. Habana b
ER4RC Bruxells .. 215 ERPG  Dreste . 296, SYZIN Hahana ... 2
EB4EQ Bmxells . 230 KD rsion . 24T CAZLE Habana 2
KER4CE  Chatelinean ang SKS{T uebes 340.9 Sisna fabana 341
ERB4FG Dampremy 31g bty Quiehec 340.7 CUZS4 Habama 230
ER4RG Gand 275 ot uebec 340.9 CA SR abana 295
ER4RW Liege ... 280 R% Quebec 340.9 SRS Habana 312.5
ER4RQ Marchienne-Docherie 200 g?“ REEINE  coieiiin i ce e ene e 2. C%E{Ié Habana .. 3425
EB4EX Ottomont ... : 235 C\};& Regina 2 2 Habana 315
EB4CF Verviers ........oooceicecveceeeceeeee. 215 CRCR %efi:: 2. 8%{2{'{; "E"““ §?‘)
BOLIVIA CHOT  Red Dest - 31z GAMBMO Hopama 31
La Paz 175 CELC Red Dear 6.9 CM2MG Habana 287
Ia Paz ... 300 c';%% askstoon 9. i ggggg Habhana 212
askatoon 29.5 M2 Habana ... .. 258
PRAH  Bahis GNBS  Saskatgon 295 | CAZFG  Hershey 226
PRAN Curvtiba .. 34 CRSH S0 Hiysel 11 2D M arianan 274
PRAZ Franca kg & P_]h;mnthe 8.9 CM2XX Muwrianao 295
PRA]  JTuiz de Fora CHGS  Summeride L (TP ROLI 25
PRAY  Mogy das Cruzes.. CTCB  Sydney, N. 8.0 R CAzaA Mananme o
PRAD Pelotas .. CHXNC  Toronto -...... 6.9 BABEW Marapeo | B
PRAG  0Tt0 ALEETE -oiovoieooeonoesessnesosieorens CENG  Totonts i AM25W  Marlanao
PRAP  Recife 200 oron 516.9 CM1AZ Mariel ..o oo 275
CIBC Toronto 617.2 CM7NM Nuevitas .. 264
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Calt Meters Call Call
CM6113  Sagua la Grande .o 200 HONDURAS Meters * SPAIN Meters
CMGKL  Sancti Spiritus ... . 280 KAJ18 Almeria 251
CMGMN  Snuta Clura ... . 210 . HUNGARY FAT13  Daverlong o .4.;3”
CMAIS  Santa Clam ... 200 Lakihegy oo P11 EATL.  Barceloua 344.8
CMGWT  Swntingo .. . 200 ICELAND 1£AT12  Barceloma 248"
CMSIY  Santiago ... J 150 Akureyri 192 KAT9™  RBilbao 134.8
CMSKW Santiago . 250 Tteykiavik . e RS EAJ3  Cadiz . 100
CMGKW Tuinueu ... . So8es | TR e e e EAJ16 Cartagenn ... 216
CURACAO IRISH FI:QI? ST KARE  [as Diimas 320
CZECHOSLOVAKIA ATE e B g mas 330
OKR  hratislave ... . o 80K Cork ... 2 I B = 310
liratislava 3 2RN Dublin 413 I"'A']]?m §}“"“ - gzg
3! GAJ2 alaga .. 0
OKEB  firno 3 EAJL®  Oviedo 268
2 1RO Bolzano ..oeeiiieiiiien 445.9 FAJI2T  Salamana 153
OKP ‘ig.} it\VIII: (‘:lc_lllﬂﬂ = e 385.1 AJB San_ Scbastinn 349
T a%0 1:‘.& ‘\u]'p?ilq - 3:'[;):([)2 EAJ1T Seville ... 368
i DANZIG Palermo o3 SURINAM
Danzig 453 bR HY Rome ... 441.1
DENMARK 1TO Torino 274.2 SRE SWEDEN
Kalundbhorg . Trieste .. . 248 SCA ggd,..f;' o
Kahmdborg ITALIAN COLONIES SCB Eskilstuna
Eyrl‘:eulm\'n JAPAN .sqc Falum ..
pet INAR  Dairen ... . sCD Govle ...
JOFK  MHiroshima S Goteborg
DOM]N]CAN REPUBLIC JODK  Keijo ......... SCE Halmstad .
DUTCH EAST INDIES JOGK  Kumamoto .. ... ..l Rl
JEC atavia e e 22007 JOCK  Nagoya ... SOF
ANE Bandoeng .. . 31.86 JOBK  Osaka ... S0 h
ANE Bandveng . cereee 15,03 JOHC Sapporo o . scl Jonkoping
Itnnduenig 31a JOUK  Sendai . iy Kalmar ...
ANH Malubar 17 OAK SOK Rarlskrony
Sursbaya SOn Karlstadt
ECUADOR soM I]xill'l;lsltlll:ul-;:lllnul
. . EGYPT S1C Malinberget
SRI Cuire CgrCrereo Yoo 255 She Malmo ...
ETHIOPIA R Motala .
Tall ESTONIA 09 YLZ SCV I(\)'nrll;knpmg
Hn  comeoerrermoooecss B 1: b1 sow Orebro ...
PN AND s LIBERIA SEW Ormskoldsvik
Helsingin ... 2 o LITHUANIA o sCp g:temlmd
Lahden ... - RYK  Kaumas ... RN ¢ 11 .“.(iP btnfgkh(;i -----
I LUXEMBURG D Sumasvall ..
8CG e MEXICO SC Trollhattan
Turun . XFP Chihuahua ® SCR {Id']" valla
Tamnerfors Guadalajara EL% Umenl
Turka Jalapa 80 PDSIA o
Viipurin ™~ .. Lerda .. SCU Varborg ..
Meridn SWITZERLAND
PTT Rordeanx %}:::E:: (C:}:: ‘ B3
N o L g =
inmee- Mesicn Gity HBZ  Zumich eoieorecesoeseeo ] 455
Mexico City
Mexico City o o0 Angora EOEREN
Momtorey ¥ °311 AU D), romeemorcne son
%)I;::E: - Stamboul =
FL Puebla ... .on. o UNIONA?(-II:MSPIVIET SOCIALIST REPUBLICS
MONACO RA4T  Armavir ... ... 75
Strashours Monaco ........ 237 l,{_-\l56 Artemovsk .
:{“oulnmvc MOROCCO luﬁ.ig i\gsg‘mkhun
u[luu}_\\o 5 CNO Casnblanca . — AR Nogorodsk
LI RENCH COLON]ES AIN Cesablanca ... g o gorods
3 ¥ Algiers ... . Rabat ........... y Jneipropetr
SKR Constantine Rabat T RAt9 Iirivan ...
SRR R NEWFOUNDLAND Il ook Lo
- nis GX aaien P
GERMANY NEW HEBRIDES RAT Ivanove-V ohuusuusk
Anchen NEW ZEALAND ﬁiiﬁ }:}::"r o\' 8
‘1‘2““]","“"! 171 Auckland e 275.2 RA34 Koumk _ . 401
nﬂ' in I 12Q Auckland . 2521 RA38 Krasnodar . 513
lerlln 11 1YA Auckland . .. 3333 Kharhor 197
Tromoen 320 Christchureh . 250 RAG9 Leningmd 351
Hrestan . 3YA ("bnitclmrch . 306.1 RA42 Leningrad 1000
Dresden 4713 Duncdin .. 277.8 RA18 Minsk ... TR00
Fleusbure . . . 4Z0 Dunedin . . 277.8 Moscow . f‘mq
Frankfurt ... R RO {1 11] 4ZL Dunedin 245.9 Moscow D 825
Freiburg . coponcomcpoomoeanenoacen come. o (Y 4ZM Dunedin . . 2771.8 Moscow 4%
Gleiwitz . 325 4YA Dunedin . 461.5 RA2 M 450
Hamburg . 372 2ZM Gishorne o 2609 Ras Moscow 450
Hanover . . 560 2ZF Palmerston ... .. 288.7 RA1 Moscow . HR1
Kniserslai B0 5ZK Wanganui ... - 500 RAG7  Nalehik 1075
K 1 . 948 OYA Wellington e e 4107 RA13 Nizhni-Novgored ) -‘Hi;
U] o 20 NICARAGUA RA32  Novorossisk .. 1117
Konigsherig ... .. 376 NORWAY RA40 %:ilézl-ﬁerev -
l\nninsmlsterhnusen 1635 LEA Alesind oo 453 RA25  Orenburg . 640
Langenbers 4T3 LKR Bergen ... 364 HAG4  Petronaviovsk D718
Leinzig . . 259 LKF Fredriksstad - 394 RA46  Petrozavoedsk . 165
Magdebmg . T LKl Tlamnr . B0 Rostov-on-Don . . 820
Munehen .. e 533 LKN Notodden - 283 RAZ2 Samara 900
Munster _. .. 234 LKO Oslo ......... - 493 RaA32  Saratov .. . 420
Nurnberg 239 LED Porsgrund . 453 RAD Sevastopol 900
Stettin 283 Kt Ttjuken 447 Simferanol 176
Stutigart .. 36 LEM Tromso 483 HAGS Smolensk 330
Zeesen ... .1eas Trondilen .....ooeoiieiiienned ..1072 RATS Smolensk 150
. et GREAT BR[TAIN PANAMA 17 g'tmf.lggsk i
2 her R R D) co d
BHE Telfast 533 LT YAH L RA20  Stavrovol 550
6RM Bournemonth ~ 2885 PERSIA RAlH  Sverdlovsk
2.8 Bradfurd Ca8R5 PERU RA27  Tashkent .
SWA  Cardiff 310 0AX  Lima 380 wAil  Tifis .
el Darventry 479 & e ey ! itA21  Tomsk
XX DIVERITY oo cecemeeae e mece e 1553 PHlLlPPlNE ISLANDS RA44 Tyer
:_!'I[F: Dundee 258.5 KZIB Manila A5 Ulyanmsk o
2L Edinburgh . 28875 KZKZ Manila RA16 Vel USEINK oot corvmmmemmenecieeee e 850
byl Glasgow . .. 399 KEZRM  Manila 11A17  Viadivostok 480
GIKIT Hull . . K85 POLAND A4l Vologda ... 875
203 Leetls-Hrad . 200 2 RA12  Voremezh ... .. 950
61V Liverpool .. . D885 Krakow 2com cemm cermoanees 0 o (U] URUGUAY
210 Tpondon A5G Krakow 7
hYA's Manches 377 Kattowitz %08 CWOA Montevideo ................
N0 Neweastle T oBg1 Lodz ... 234 CWOH  Montevideo .
5PY Plymonth . 28K.5 Poznan ,?3“ CWOO  Montevideo .
RFT Shefteld ... SRRB “P""‘"W" 214 CWOR  Moutevideo .
GST Stoke-on-Trent 288.5 o mzawa il CWOS  Montevideo .
58X Swansea 388.5 Wilno .... e 3851 CWSK  Monterideo
PORTUGAL QWA e -
GUATEMALA PIAA  Lishon ... 308 SWOW  Montevideo
HAITI PORTUGUESE COLONIES ™ O Mo ,_;
1K Port an Prince.. el 3 0 152 CwWOl Salto
HEDIAZ ™~ ROUMANIA CWoJ  Salte
HOLLAND Bucharest oo i B89 UNION OF SOUTH AFRICA
Bloemendaal g ... .200 b ';g (X o %%g ZTC Capetown - 372
Hilversnmn 1875 o A . ZTD Durban ... - -9t
o gll\-orsum 125% SAAR TERRITORY . ZTJ Johanneshurg ... B 44‘72.5
ilversum . I
Huizen 298 SALVADOR S .i!;;!;ggg:shl_lrz S 323
Huizen .. 815 AQM Salvador ... 482 Y
Reheveningen 11870 D
reherentue AYRE  CaCa8  coooeooooeeemcncnmrninisieeeeoeoas T8
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KC ’Meters! STATIONS 1”““‘52 KC | Meters STATIONS 1 DIALSz
1500 | 199.9 | ! 1020 | 293.9

1490 | 201.2 1010 | 296.9

1480 | 202.6 | 1000 | 2993 ]

1470 | 204.0 990 | 302.8 T T T
1460 | 205.4 | 980 | 305.9

1450 | 206.8 | 970 | 309.1

1440/ 208.2 | 960 | 312.3

1430 209.7 950 | 315.6 '

1420 | 2111 o 940 | 319.0 '

1410 | 212.6 - 930 | 322.4

1400 | 214.2 o 920 | 325.9

1390 | 215.7 - 910 | 329.5 '

1380 | 217.3 | - 900 | 333.1

1370 | 218.8 | 890 | 336.9 T
1360 | 220.4 o 880 | 340.7

1350 | 222.1 | o o 870 | 344.6 f

1340 | 223.7 | o 860 | 348.6

1330 | 225.4 S 850 | 352.7 o
1320 2271 840/ 356.9

1310| 2289 | o - E 361,2 B .

1300 | 230.6 T 820 363.6 '

1290 | 232.4 |7 s10| 3702

1280 234.2 o 800 | 374.8

1270 | 236.1 790 379.5 -

1260 | 238.0 | T | T 780 3844

1250 | 239.9 T E 389.4

1240 | 241.8 | 760 | 394.5

1230 | 243.8 | 750 399.8

1220 245.8 | 740 | 405.2 ;

1210 247.8 T LT T30 4107 '

1200 | 249.9 720 | 416.4

1190 | 2520 | - 710 | 422.3

1180 | 254.1 T 700] 4283 '

1170 | 256.3 690 | 434.5

1160 | 258.5 o 680 | 440.9

1150 260.7 670| 447.5 -

1140 263.0 : - 660 | 454.3 -

1130 2653 B B - 650 | 461.3 B o
1120 2(,7.7! - 640 | 468.5 ‘

1110 270.1 630! 475.9

1100 | 272.6 | - 620 | 483.6 N R
1090 275.1 610 | 491.5 | [

1080 | 277.6 _______ 600 | 499.7 |

1070 | 280.2 ' 590 | 508.2 :

1060 | 282.8 - - : 580 [ 516.9 -

1050 | 285.5 ! 570 | 526.0 I
1040  288.3 : 560 | 535.4

1030i 291.1 : | ssol 545.1

www americanradiohistorv com



www.americanradiohistory.com

Citizens Rudio Call Book Magazine and Scientific Digest_ 45

The NEW

BRAXTON-KING RECEIVER

A.C. SCREEN GRID SUPERHETERODYNE

QUALITY

Far Above
the Ordinary

The new Braxton-King has a fine-
ness of detail, workmanship and
appearance that stamps it as an
outstanding example of preci-

sion radio design.
~

Realizing the demand for an A. C.
Screen Grid Superheterodyne Tuner
unit, we are also producing the
Braxton-King Model B. This Tuner
is exactly similar in every detail to
our Model A with the exception that
no power supply or audio amplifica-
tion is included. It is designed to be
used in connection with any standard
power amplifier, giving, at moderate
cost, a highly efficient one-dial A. C.
Superheterodyne.

..875.00

Price, completely wired.

MODEL “A*

N every respect this new Braxton-King is a receiver of extraordinary

quality. Two years of continuous work on the Screen Grid Super-
heterodynes are behind the design—and it has been built to incorporate
every advantage that we have found desirable.

One dial, of course—one spot reception—power detection—and push-
pull 245’s, but of even more importance is the precision intermediate
amplifying system with tunable transformers for exact matching and spe-
cial design for high selectivity and amplification. This perfected inter-
mediate system employs the A. C. Screen Grid tubes at their full effective-
ness, building up a tremendous amplification of the incoming signal and
providing sensitivity and selectivity of an unusual degree.

In point of detail the Braxton-King is probably unique among radio
receivers. Every unit entering into the construction has been chosen
because it was the most efficient unit to use, and each receiver is built not
as a production problem but as an individual accurate assembly of per-
fectly matched parts that will function permanently at maximum efficiency.

The Braxton-King is complete, needing no external power supply or
audio amplification. It is shipped completely wired and assembled and
ready for immediate operation.

Price, completely wired, $135.00
SET BUILDERS: Regular Set Builders® discount applies

on the new Braxton-King Models,
Clip, fill in and mail this coupon. It will bring you complete information and circuit
diagram of the new Braxton-King AC Screen Grid Superheterodyue.
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1 Mississippi Vallev Radio Company, H
! 914 Pine Sireet, St. Louis, Mo. 1
I
§ I
' Name. ... oo H
- 1
: Street.. . e i
§ 1
1
: ToWeeeenee. StAte e :
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Tell ’Em You Saw It in the Citizens Radio Call Book Magazine und Scicntific Digest
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voltage control on the receiver. Most of the present day receivers

have a voltage control on the power supply so that the unit may

be used with a voltage lower or a voltage higher than the usual

110. If one has such a plug-in meter and desires to keep it in the

circuit all the time. he may do so by getting a double socket, plug-

ing his power supply into one outlet and the a. ¢. voltmeter into
the other

: 3 voltage of his supply line However, in the absence of such a
IaneaSlng Rectifier Output by meter 10" the set many individuals have found it profitable to secure
3 a small 0 to 150 a. ¢. voltmerer which may be plugged into the

Para]lehng TUbeS wall socket to determine the actual line voltage before setting the

e st

&
hd

Electrostatic Field From Rectifier May
Put Hum in Set

L TN T

Wken using a power supply that employs a single 280 rectifier tube
there are occasions when it may be desired to increase the current
and voltage output of the power supply temporarily. This may be
dore by taking an extra socket and paralleling the filament by
means of Aexible wires to the added socket which rests a: one side
of the power supply and also paralleling the two plates of the 280
rectifier tube. This will give an increzsed current output of the
powveer supply but is only a temporary expedient. There aré other
occasions when if the rectifier tube decrcases in efficiency, it may
be advisable to :ake another 280 tube which previous experience
has shown to be deficient and utilize :wo of them in parallel
unti! a new rectifier can be purchased

&

Plug-In Meter May Be Used to Indicate
Line Voltage
T

B e ]

This photograph illustrates very clearly how a rectifier tube should
not be placed in building a set. The transformer at the right in the
illustration is the first audio transformer and it is located within the
electrostatic field of the rectifer which often produces a hum in the
receiver. It would have beer much better practice to have located
the rectifier tube in some other position than the one shown above.
This condition does not exist as frequently when the chassis form
of construction is Used, because under those conditions the rectifier
So ‘ar no manufacturer of electric radio sets has included an alter- tube is on top of the sub-panel, whereas the audio transformers are
nating current line meter so that the user may know at ail times the usually below and, therefore, out of the electrostatic field
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Insulating Material Used to Damp Out
Cabinet Vibrations

Service and repair men tell us they are often called in to work on a
job where the dynamic speaker cabinet will have a resonant fre-
quency set up by the speaker itself and which the ordinary meth-
ods of adjustment and placement will not cure. Under some condi-
tions it is possible to place a layer of soft insulating material such
as balsam wool on the sides and bottom of the speaker cabinet or
the console itself if the speaker is mounted within the console. This
insulating ¢over should be securcly tacked to the woodwork in
many places, so that it has a tendency to damp out the vibration
of the cabinet walls and floor

- - — s

Washers Used to Gauge Diameter of
Holes to Be Reamed

A comedian on the stage used to think it was very comiczl to ask
his foil **How long is a picce of string?’’ but it isn't very funny
when the builder has a number of holes to ream in a panel or
sabpane! and wants to get all of the holes the same diameter.
Naturally therc are no stops on a reamer, so the problem becomes
rather difficult until the ingenious builder figires out the scheme
shovmn in the above photograph. By using a set of different sized
iron washers and placing one on the reamer. the builder may ream
until the hole in the panel is the same diameter as the hole in the
washer. Further progress will not be possible on account of the
presence of the washer. By having several different sized washers
it is possible to insure that all holes will be the same size as that
particular washer

47

Input Volume Control May Help
Eliminate Distortion

On many of the old style ardio sets the volume control placed in
the radio frequency or audio frequency c<irclit often may give rise
to distortion. This distortion may be eliminated by the use of a
variable resistance placed from amntenna to ground on the receiver.
the variable resistance having an open position so that when full
volume 1s desired the control is tarned all the way and the circuit
opened. Thus the old volume control is turned on to its maximum
position or eliminated altogether and the new one used instead.
There are also cases where no volume control at all was provided
in old style sets and this method permits the set owner to increase
or decrcase the input from the antenna so that any degree of
volume may be secured

L 4

Cotter Pins Make Good Terminals on
Cable Connections

S T

One usually associates cotter pins with automobiles or some other
mechanical contrivance, but onc enterprising set builder found he
could use cotter pins soldered on to the end of his cable connec-
tions to eliminate the possibility of frayed wires. These cotter pins
are pinched together at the end when being placed through the eye
in a binding post and when they spread apart they produce some
tension on the sides of the binding post eye. Further tension, of
course, may be had by screwing up the binding post top. The wire
is placed through the ring at the end of the cotter pin and a couple
of turns are taken arcund the shank and the connection soldered

www americanradiohistorv com
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Measure Power Supply Under Load for
True Reading

Voltage meastirements under load and voltage megasurements without
load are two entirely different propositions, as the average service
and repair man has found out in his experience with B eliminators
separate frem the radio set. Many times the customer wiil attemnpt
to measuré the voltages of the B eliminator when the set is not
connected thereto and then when the set is hookd up he finds his
voltages have dropped all down the line. The only time that a
voltage measurement should be made of a B eliminator is when it
is connected to its customary load. and the measurcment should be
made with a high resistance voltmeter to prevent the further drop-
ping of voltages due to current consumption of the meter jtself. If
the B ¢liminator is of the type having variable voltage controls, the
meter may be placed across the negative B and the desiced inter-
mediate voltage is read on the meter. This process may be carried
out or. all of the voltages required with fairly good assmrance that
nothing short of a short circuit in the receiver will drop off these
voltage readings materially

L 4

Short Out Choke Winding to See If

Filtering Properly
s I

In the absence of an ohmmeter for reading the resistance of a filter
choke in a power supply, the expedient illustrated above may be
employeé by the service man to determine whether or not a portion
of the choke winding is performing properly. Almost all of the
chokes are of the two-section type. so that by placing a jumper
from thke center tap of the choke and twouching the wire on the
outer end of the choke the hum in the set will increase whken the
first section of the filter is shorted out. Then the jumper may be
touched across the second half of the choke and if the hum increases
it indicates that both sections of the choke are performing properly.
However, if ‘there is no increase in the hum when one section is

shorted out, it may be assum¢d that particular scetion has be-

come shorted internally or else is not functioning properly. This

test will not determine anything as regards the continuity of wind-

ing, since if the choke were burnt open no voltages would be

secured on the divider system and consequently ne hum could be
heard in the speaker

&
-

Probe with Bypass Condenser to
Locate Hum Source

= i Sl
Insufficient filtering in the B eliminator, especially where the elimi-
nator is not the one designed for the particular set you are using.
may often give rise to a hum in the set, and even the addition of
Rlter capacity across the terminals of the climinator may not
remove this hum. While the cure suggested above does not always
work in every case. nevcrtheless set builders have had some success
in eliminating this type of hum by means of taking a 1 mfd fixed
condenser and putting it across different portions of the receiver
circuit rather than across the eliminator divider system. In one
case the hum was eliminated when the 1 mid condenser was placed
across the plus 22 line in the receiver and the A plus filament line.
This happened when the addition of the extra I mfd in the power
supply did not reduce the hum

&

Plug-In Coils May Be Built From
Tube Bases

“Make it yourself enthusiasts” may find food for thought in the
scheme illustrated in this picture, which represents the home-made
construction of plug-in short wave or long wave coils. First take
an old four-prong tube base. breaking off the glass and solder
wires to the four prongs from the inside of the base. Then
secure a piece of insulating tubing of a diameter that just permits
its being shoved down over the old tube base. The bayonet pin on
the tube base may either be cut off or retained as a guide for
the depth the insulating tubing is to go over the tube base. If
desired, small holes may be drilled through into the tube base ard
the structure locked by means of small brads. Then the coil mzy
be wound for any desired wavelength and connections made through
the inside of the tube on to the four prongs. This type of con-
struction is only satisfactory where a simple primary and secondary
winding is desired. If a regenerative winding is wished, some other
method will have to be adopted for the connection, since there are
no six-prong sockets
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Four Screen Grid Stages Used in the
National MB 29 Receiver

Radio Frequency Tuner Built as a Separate Unit to be Operated
With Velvetone dmplifier

T both the
A trade show
and the two

consumer shows
during the year
considerable inter-
est was exhibited
by fans and set
builders in the Na-
tional MB 29 a. c.
screen grid tuner
and power supply
designed by the
National Company
of Malden, Mass.

The tuner in
question is illus-
trated in the pho-
tograph shown in
Fig. 1 while the
photograph in Iig.
2 gives an idea as
to the power sup-
ply. The schematic
diagram of the tun-
er may he found in

Fig. 3, while Iig.
4 discloses the
clectrical circuil of
the audio amplifier
and power supply. _ '
Fig. 5 is a graphic wiring diagram for
the benefit of home builders who wish an
easy method for wiring the receiver.

Fig. 1.

Sensitivity and Selectivity

In the design of the kit illustzated on
these pages the questions of sclectivity
and quality as well as distant reception
have been carcfully considered. Iour
tuned circuils have hecn used for the
purpose of selectivity and the tuning
very slightly staggered so as to modify
the resonance curves, giving it a flatter
top with steep sides.

According to the designers in using
four stages of amplification with the
a. c. screen grid tubes, the problem of
carcfnl shiclding was encountered. 1t
was found after a great deal of experi-
menting that if the coils were shielded.
condensers and Lubes could bhe left out-
side the shielding. providing the leads
to the tubes and condensers were short.
Tt was neceessary to use a condenser
eang which had little capacity between
the stator plates. Tt was also necessary
to confine the radio frequency current
flowing in each particular stage. This

fication of the
radio frequency
transformers falls
off slightly on the
long wave lengths
while the choke
coil antenna sys-
tem is more efli-
cient on the long
wave lengths. Thus
the combination
gives a more even
gain over the
broadcast range
than would other-
wise be the case.

Assembly and
Wiring Easy

Actual construe-
tion of the four-
stage tuned radio
frequency kit set is
quite easy, as the
National Company
provides the base
with the sockels in

The tuner portion of the receiver deseribed herein

photograph

was done by placing the by-pass con-
denser and :he r. [ choke in the plate
circuit ol each tube inside the shields
which contain the coils. In keeping
with the trend the kit was nade a single
control tvpe. An untuned antenra sys3-
tem is used. consisting of a radio fre-
quency choke coil connected in the cir-
cuit as shown in Fig. 3. This system
has an added advantage besides the
single contral feature in that the ampli-

e T T e e e

Fig. 2. The Velvetone amplifier and
power supply is shown in the above
photograph

www.americanradiohistorv.com

- o place, and the
is shoiwn tn this eoils are obtain-
able in sets of

four. all matched.
The leads are brought out from the
coils to a small terminal strip mounted
on the bottom of the shield. To facili-
tate wiring, the control grid lead is
brought out in two places. one for con-
necting to the cap of the 221 the other
for connection to condenser stator plate.

Variable condensers used in this kit
have small trimmer eondensers built in
each one. the purpose of these being to
line up condensers and compensate for
any capacity in the wiring. Once the
condensers are lined up at minimum
capacitv. they are so matched that they
will tune within one per cent over the
broadcast band. This matching ac-
curatelv allows for ahout the right
amount of staggering in the combined
stages, providing that the error is not
accumulative. To take care of this.
coils and condensers are both numbered
g0 that the right coil is associated with
the correct condenser.

In the construction of the set instead
of using the shield as a ground. it is
better actually to run a piece of bare
wire to the various ground connections.
This eliminates the possibility of the
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Fig. 3. Electrically the MB 29 tuner is represented in the schematic drawing above

high resistance joint which might make
the receiver tune broadly. Again such
joints have been the cause of sufficient
intercoupling to bring about set oscilla-
tion. The ground wire should be con-
nected 1o the chassis in several different
places.

It will be observed that even though
cne end of the coil is connected to the
shield, a wire is also brought out so
that the connection may be made to the
eround terminals of each condenser.
The by-pass condensers in the shield
compartments that hold the coils have
a connection coming out through the
shield marked “cathode.” This allows
the by-pass radio frequency current to
return directly to the cathode of the
tube without going through the resist-
ance used to obtain the C bias. These
leads should be run as directly as pos-
sible to cathode of the tube associated
with the transformer. A radio fre-
quency choke, external by-pass con-
densers and grid biasing resistors are
located as shown in the graphic dia-
gram, Fig. 5.

The volume control chosen is a po-
tentiometer of 50,000 ohms connected
between the minus B and the plus B 67
volts. The variable arm goes to the
screen grid of the tubes through the
radio frequency choke coils. In this
manner the potential on the screen grid
may be varied over a range from 0 to
67 volts. This type of volume control
has the advantage of being completely
out of any circuit where alternating
current is flowing and consequently sim-
ply regulates the amount of amplifica-
tion of the screen grid tubes.

Automatic Steady Bias
One of the features of the MB 29 is

the emplovment of an automatic and
steady C bias of proper voltage fur-
nished to the grid of the power detector
tube by means of special resistors, the

T" =
Fig. 4. This diagram shows the cir-

cuit of the Velvetone amplifier and
power supply

cathode to ground resistor having a
value of 1,800 ohms, while the cathode
to plus 135 volis resistor has a value of
20,000 ohms. This form of bias re-

o7

sistance connecting in the 227 power de-
lection circuit enables the tubes to be
operated at a more efficient value than
in the conventional system of automatic
grid biasing.

The MB 29 kit may be used with any
radio amplifier system the set builder
may prefer, although the Velvetone 245
push-pull amplifier was especially de-
signed for this tuner. This amplifier
has the correct voltage taps for the
tuner and also has a separate winding
for filament current for the five heater
tubes.

Aside from the use of the new triple-
section high-capacity Mershon filter
condenser there are several circuit fea-
tures worth mentioning. Perhaps the
most noticeable, from the circuit dia-
gram, is the use of separate filament
and plate transformers; which makes
possible a reduction of hum. compared

(Continued on page 127)

PELLW 4508

?—mm

Fig. 5.

PIRRACY THELC | SEEN SIT 10
BHGE BRIV
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For the home builder the graphic diagram shown here will serve as a

wiring guide
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“Hi-Q 30” Model Uses a Band Filter
and 3 Tuned R. F. Stages

Both Band Filter and R. F. Amplifier Tuned by Single Control;

“Hi-Q 30” a. c. phono-radio re-

ceiver illustrated photographi-
cally and schematically on these pages,
consists of a three stage tuned band
filter or pre-selector, followed by a high
gain three stage screen grid tuned radio
frequency amplifier, a sensitive detector
and a high quality intermediate audio
amplifier and a balanced push-pull
power amplifier. The nine tubes em-
ployed include a vollage regulator and
a 280 rectifier, three 221 r. f. ampli-
fiers, a 227 detector, a 227 first audio
and two 215 power tubes.

DES[C.‘\ED by Hammarlund, the

Single Tuning Control

Both the band filter and the radio fre-
quency amplifier circuits are tuned by
a single illuminated knob control ver-
nier dial with kilocycle graduations.
Shiclding has heen carried out to an
extent usually found oaly in an experi-
mental laboratory receiver. The eopper
and aluminum shielding, the six tuned
stages and the selective characteristics
of band filter tuning provide an excel-
lent degree of selectivity without side
band cutting. The completely shiclded
screcn grid amplifier provides most ef-
ficient amplification at all broadcast
frequencies without unstable or regen-
erative distortion.

Flat Top Tuning Secured

Fig. 1.
receiver
console.
top and the speaker located belorw
and in back of the grille

This photograph shoiws the
mounted in an attractive
The receiver unit is at the

The 110 volt 60 cycle power supply
and audio system is conventional and
time tried. Automatic voltage regula-
tion preserves tube efliciency and aids
in maintaining a uniferm vollage level.

——

Flait Top Tuning

A high quality band filter system pre-
selects a desired signal beforc ampli-
fication. This principle provides flat
top tuning, greatly increasing the selec-
tivity without side band cutting and
preserves the radio frequency signal’s
characteristics required for perfect tone.
Background noises which so often inter-
fere in the enjoyment of DX reception
are reduced to a minimum. The ad-
vantages of filter tuning are especially
valuable in congested localities where
so many local stations exist and much
interference producting electrical ap-
paratus is found.

Little Wiring Needed

The complete set is built on a strong
metal chassis with no visible wiring.
The sub-panel wiring, unit construction,
factory assembly, wiring and testing of
filter and amplifier units make the con-
struction a simple operation requiring
only two or three hours of the set build-
er’s time. The standard sized chassis
7 x 1234 x 24 in. allows an unrestricted
choice of cabinets. The walnut panel
and control knob with the statuary
hronze dial escutcheon and switch make
the panel arrangement exceptionally
pleasing and compact. The radio-phono

Fig. 2. The completed receiver is shown in this photogra ph. The band selector is at the left in the frout while the
three-gung condenser for the tuned r. f. stages is at the right, euch being in a shiclded compartment
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Fig. 3. This is a photograph of the
rear of the model described in the
accompanying article

switch i moimted on the front panel
for convenience of operation.

The “Hi-Q” operates on either an in-
side or outside antenna. A copper
screen lacked on the rear of the cabi-
net serves for local reception.

Instructions covering the wiring up
of the units employed in the receiver
are listed below.

Wiring Instructions

The wiring may now he done per
Fig. 5 tsupplied with kit). It is sug-
zested that a colored pencil be used to
mark out each wire on the diagram as
that wire is connected. Caution must
he exercised in the matter of making
correct connections but if the diagram
i= followed exactly no difficulties will
he encountered.

Where wires are joined together, or
where other bare surfaces occur, a lib-
eral use of insulating tape is recom-
mended. Ordinary adhesive tape will
do if electricians’ tape is not available.

The three Electrad “black”™ resistors
are 5000 ohms each. the “green” re-
sistor is 300 ohms, the two “yellow”

resistors are 400 ohms, and the *red”
resistor is 2000 ohms. The two Durham
midget resistors are 25,000 chms each
and are supplied as part of the founda-
tion unit. The Yaxley center tapped 10
ohm resistor is mounted in place by
soldering its center terminal to a lug
secured under the nut in the position
shown in Fig. 5. Soldering lugs should
be used on the terminals of the duplex
receptacle and at other points as indi-
cated.

The .001 mfd bypass condenser is
supported by its terminals as shown in
Figs. 4 and 5. One terminal is soldered
to the double lug on the socket mount-
ing screw and the other terminal is
goldered to the nearest terminal of the
shielded choke. The terminals of the
condenser should be bent to make the
above connections.

After wiring is completed each con-
nection should be carefully checked to
assure proper operation of the receiver.
A wrong connection may easily make
the difference between perfect results
and poor results—or may even cause
considerable damage to parts.

A series of voltage tests may bhe made
later, vsing a high resistance d. c. volt-
meter of the double scale type and a
triple scale a. c. voltmeter.

The use of an Amperite voltage regu-
lator tube is strongly recommended but
where the line voltage is so uniform as
to make its use unnecessary, the two
terminals of the Amperite socket may
be comnected together and the connec-
tion to the terminal marked 80-V in
Fig. 5 must then be moved to the ter-
minal marked 110.V.

Fig. 4. Since all units are wired, ail
that the customm builder needs to do

is te connect the wired units to-

gether, such connections being made

at the bottom of the sub-panel. It

can be readily seen that very little

wiring is required to put the receiver
in operation

Balancing Receiver

Now remove the covers of the vari-
able condenser shields and turn the
rotor plates of both condensers so that
they are fully meshed. Then slide one
of the coupling sections over on the
short draft in such position that it still
engages about 1/16 in. of the long
shaft. The set screw in this half of the
coupling should now be tightened se-
curelv. The other half of the coupling
should now be placed so as to engage
the first half leaving about 1/32 in.
between the end of the tongue and the
bottom of the groove. The set screw in
this half may now be tightened.

Now turn the dial knob to the right
until the stop is reached. The set screws
in the drum drive should now be
tichtened.

If the dial light has not yet been
placed in its socket now is the time to

(Continued on page 132)
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Fig. 5.

The schematic diagram of the receiver and its power supply is given in the drawing shown here.

The band

filter is shown at the top left, while the succeeding tuning section is the one for the radio frequency amplifier
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S.-M 712 Band Selector Tuner Now
Goes in Class With Supers

4. C. Model Supersedes the 710 With Better Gain and Selectivity:
is Eusier to Operate

HE improve- [ —/—=——
ments 1w am- * .' ! ;
plification at :

broadcast fre-
quency during the
past two years
have steadily re-
duced the margin
in performance be-
tween superhetero-
dyne and tuned
radio frequency
receivers uutil to-
day with the intro- [
duction of the Sil- |
ver - Marshall 712 [
liand selector tuner [
may be found a
tuned radio  fre- .
quency receiver
with superhetero-
dyne performance.
The high gain and
selectivity  assocl-
aled with super.
heterodvnes are L

objeclionable har-
monics and cross-
talk are to be
eliminated and
in praclice it is
found that a high
gain superhetero-
dyne should have
at least two stages
of radio frequency
amplification
ahead of the first
l detector. From

this, it is evident a
very much simpler
| and more eflicient
' design can be in-
| volved in a high
|| performance radio
|| frequency tuner.

Short Aecrial
Necessary
In the S-M 712
tuner the antenna

50 4 is coupled directly

obtained by the
wse of 221 tubes
with specially de-
signed transformers and through the use
of five tuned circuits, ineluding a
~siamese” or band selector circuit. This
receiver has an average sensitivity of
“less” than a microvolt per meter, which
meaus that its distance range is limited
only by the noise or stray level.

Sargent Rayment Superseded

The Sargent Rayment 710 receiver set
a performance record last year which
placed it definitely in the superhetero-
dyne class.  Verified reception of
Japanese, Australian and Furopean sta-
tions were s0 common in some locations
as to be almost regular. The S-M 712
tuner and 077 amplifier combination
which supersedes the 710 has even
areater gain. hetter sclectivity, and is
very much simpler to operate and main-
tain since it is an all a. ¢. unit and has
no trimmers or verniers of any kind.

The superhelerodyne circuit was in-
vented at a time when very little am-
plification could be secured at high fre-
quency in a receiver. hmprovements in
r. {. amplification at hroadcast frequen-
cies have heen so great during the last
three years that twiee the amplification
is now secured at broadcast frequencies
that was formerly secured at intermedi-
ate frequencie=. Developments in band

Fl‘ga 1.

The tuner of the 712 is shown in this photograph

seleclor circuils with greatly improved
selectivity have made it possible to use
this added amplification with a mini-
mum of interference on distant stations.

Radie frequency tuners have the ad-
vantage over the superheterodyne of re-
gquiring fewer tubes (where the trans-
formers are properly designed and there
is high gain in each stage) because no
first detector and oscillator are necessary
and the gain is more uniformly high if
the receiver is the single dial type be-
cause of the difliculty of maintaining
alignment between the oscillator and
radio frequency eircuits. A certain
amount of radio frequency amplification
is a necessity in the superheterodyne if

L R

Fig. 2. This is a bottom view of the
parts and wiring in the 712

wWww.americanradiohistorv.com

to the “siamese’
or band pass cir-
cuit. The antenna
couplev coil of this circuit is detuned
to a negligible extent by even a moder-
ately long antenna, although an antenna
three or four feet long will normally
provide all of the input required for
the tuner.

In a band selector circuit, for maxi-
mum energy transfer. the product of the
resistance of the lwo coils should equal
6.28 times the frequency in cycles times
the mutual inductance. The coils used in
this receiver have been so designed that
the resistance varies almost directly
with the frequency so <that optimum
energy transfer is secured over the
whole band.

The band selector civcuit is followed
by three straight tuned transformer
coupled stages. These have a minimum
to maximum gain ratio of one and a
half whieh is very much bhetter than
the conventional interstage transformer.

Precautions Taken

Because of the high gain. unusual iso-
lation precautions have been taken.
Both the plate and screen grid circuits
of each stage are isolated through high
impedance chokes. The control grid
circuits have their return to one com-
mon ground point in each circuit and
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a separate return is used to each section
of the rotor to prevent any coupling
which might occur through this com-
mon ground.

A 227 grid bias or “power” detector
is used. The advantages of power de-
tection in permitting greater undistorted
output and less frequency discrimina-
tion than the grid leak condenser type
of detector are now generally conceded.
A 227 tube was used in preference to a
224 in this unit because it has the low
output impedance necessary to work
into any standard amplifier input trans-
former. Where a 224 detector tube is
used, the input circuit to the amplifier
has to be modified.

The tuner is built on a folded heavy
gauge steel chassis, 165 inches long,
2% inches high, and 10% inches deep.
Built up shielding is used which makes
it unnecessary to use a cabinet.

May Mount in Console

It may be mounted in a console cabi-
net by using a special walnut wood
finish steel plate to adapt it to the
cabinet cutout. There is no flange on
the front side of the chassis so that it
may be bolted directly to the back of a
thin aluminum or steel panel and
mounted on a rack. A small cutout for
the small size attractive escutcheon and
three holes for the controls are needed.

When used as a complete receiving
unit, the tuner is normally intended to
operate with the S-M 677 amplifier.
Any other amplifier, however, which has
a standard input transformer and which
will supply thirty or more milliamperes
at 180 volts d. ¢. and seven or more
amperes at 2.5 volts a. ¢. may be used.
The 677 amplifier in addition to sup-
plying the current requirements for the
712 tuner, supplies field excitation for
an S-M 851 or equivalent 1900-2000
ohm dynamic speaker. Almost any am-
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Fig. 3. Graphically the parts and all wiring is illustrated in this drawing

plifier will supply the requisite B cur-
rent and a small auxiliary transformer
may be used to supply the heater cur-
rent.

In spite ¢f the use of five tuned slages
on a single control no verniers of any
kind are necessary. The coils and con-
densers are held within such close limits
that there is little loss due to misalign-
ment.

Official Parts

Parts from which the S-M 712 tuner
may be built are shown in the accom-
panying list:
1—Silver-Marshall 713 pierced metal

chassis (with shielding and parti-
tions)

1—Silver-Marshall 813 escutcheon

1—Silver-Marshall 313 .00035 mfd five-

gang condenser and dial

3—Silver-Marshall 121 shielded r. ft.
coils

1—Silver-Marshall 122 shielded »r. f.
coil

1—Silver-Marshall 124 shielded r. f.
coil

7—Silver-Marshall 275 r. f. chokes

1—Silver-Marshall 30X selector coupler

4-—Potter 30B by-pass condenser blocks

3—C-R 224 tube sockets

1—C-R 227 tube socket

1—Yaxiey 10MJP 10.000 ohm potenti-

ometer
{Continued on page 128)
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Fig. 4. This illustration shows the electrical details of the 712 tuner described in this article
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Pre-Selection Tuning Used in Nelson

Model N-30 A. C. Receiver

Inductance and Capacity Network Tunes Signal; Is Then Amplified

ARKING the entrance of a pre-
M selector circuit into fan chan-

nels comes the announcement of
the Nelson model N-30, pictures and
diagrams of which are shown on these
pages.

As will be seen from an examination
of the schematic diagram in Fig. 3. the
circuit employed in the N-30 is a pre-
selector type built under the Technidyne
patents.  The pre-selection portion of
the circuit is shown at the top left of
the schematic drawing, while the ampli-
fier is shown iu the lower part of the
drawing. Signal enters from the an-
tenna where a network of fixed induct-
ances and variable capacities accom-
plishes the tuning and filtering. The
tuned signal is then led into the grid
circuit of the first stage of the Techni-
dyne amplifier and is then amplified
through succeeding aperiodic  stages
until it reaches the detector. The five
aperiodic r. f. slages emplov the 227
tvpe of tube whilc the detector also uses
this same kind of tube except that de-
tection is accomplished by what is com-
monly known as power detection. The
plate voltage of the detector is approxi-
mately 180 volts and the bias on the
grid of the detector is approximately 20
volts negative.

Audio in Power Supply

The 245 tube arranged in push-pull
arc not located in the receiver proper
but are found in the power supply.
This supply also has the 280 rectifier
furnishing B and C voltages for the
receiver.,

The Nelson N-30 is designed to use
a dynamic speaker having a 6,000 ohm
field and for this purpose the Jensen
dynamic has been chosen. The output
transformer of the receiver is designed
to ‘go into the moving coil of the
dynamic and will not work satisfac-
torily through the input transformet
ordinarily used on the average speaker.

In order to prevent the possibility of
condenser burn-ups, the Mevshon filter
condenser is used in the rectifier cir-
cnit.  This is of the clectrolvtic type
and is impervious to vollage surges.
The capacity of this condenser is § mfd
per section, therc being three sections,
making a total of 21 mfd. Simply
analyzed the Mershon condenser con-
sists of rolled aluminum electrodes in a
copper case, these electrodes heing cov-

Through Aperiodic Amplifier

Fig. 1. This photograph shows an
open view of the console with the
Nelson N-30 installed

ered by an oxide filmn. A coated alumi-
num sheet is the anode. The oxide film
is the dielectric of the condenser and is
formed electrolytically in the process of
manufacture. A liquid called the elec-
trolyte serves as the cathode and makes
conlact with the copper containing can
to which external connection is made

Fig. 2. The chassis and speaker may
be seen at the rear of the console

WwWwWwW americanradiohistorv com
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by clamping to the subpanel of the
radio set. Although the Mershon will
break down under an -applied voltage
of over 415, no damage will result un-
less the amount of leakage current and
consequent heating of electrodes and
solution causes it to boil. Instantaneous
surges of voltage do not damage the
film. After the condenser has been un-
used for several weeks it may take as
long as five minutes after the radio sei
is turned on for the condenser to reform
properly. However, after having once
been reformed the operation of the con-
denser is instantaneous thereafter. The
normal leakage current of the condenser
is 14 milliampere per microfarad.

The antenna and ground posts are
plainly marked. The field wires of the
speaker are attached to the binding post
marked “speaker field” on the back of
the set. The moving coil leads are in-
serted in the moulded phone tip jack
marked “speaker.” The leads from the
phonograph pick-up are inserted in the
moulded phone tip jack marked “phono-
graph.”

Three Control Knobs

Looking at the set from the front
there are three control knobs. The con-
trol on the left furnishes the volume.
the volume being al a maximum when
this knob is rotated completely in a
clockwise direction. The control in the
center is the tuning knob, while the
control knob at the right is the “off”
and “on” switch. The set is on when
this kneb is turned in a clockwise direc-
tion and off when it is turned in a
counter-clockwise direction.

In the back of the set at the left will
be found a switch marked “radio-
phono.”  For radio reception this
switch is turned so the handle points to
radio. When the phonograph pick-up
is used, this switch is turned so the
handle points to phono. When using
the set for phonograph reproduction,
the volume control should he turned
completely off, otlierwise both radio
music and phonograph music can be
heard at the same time. Practieally
any make of phonograph pick-up mav
be used with an N-30 with satisfactory
results.  The phonograph pick-up may
be connected to the set and left in posi-
tion as it is completely short-circuited
by the phonograph switch when the
switch is turned to “radio.”
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Fig. 3. Schematically the circnit used in the Nelson N-30 is shown in this drawing

It will be noted that the dial is cali-
brated in kilocycles as well as having
the usual degree markings. This cali-
hration, of course. will not be abso-
lutely accurate, as the accuracy depends
to a great cxtent upon the adjustment
of the trimmer condensers and since it
is necessary that these condensers he
adjusted outside of the factory, it will
he noted the kilocvcle readings may be
slightly off. However. the calibration
will be close enough to permit locating
any broadcast station if its frequency is
known.

Special tubes are employed in this
veceiver and are made for Nelson by
Arcturus. In the Technidyne type of
amplifier it is imperative that special
tubes be used if the maximum selectivity
and sensitivity of the set are to be se-
cured. In an emergency the regular
227 tube may be used, but only until a
replacement of the proper kind can he
found.

Adjusting the Condensers

Before 1he chassis is installed in the
cabinet, the tuning condenser should be
adjusted using the tubes with which it
is intended 1o operate the set and the
antenna which will be used with the set.
The trimmer condensers are adjusted
with the insulating screwdriver which is
supplied to jobbers and dealers. The
following is the procedure for the cor-
rect adjustment of the condensers:
ground and antenna wires are connected
to their respective binding posts on the
chassis.  The volume is turned com-
pletely on. A station should be tuned
in at approximately 20 to 25 on the

dial. Adjust ihe trimmer on the lefi-
hand condenser, as the set is looked at
from the fromt, until maximum volume
is obtained. Then adjust the second
and third trimmer condensers until
maximum volume is obtained. If more
sensitivity is desired the main tuning
dial should be shifted back and forth
slowly until the signal intensity is the
greatest and the trimmers can again be

“TO DAL LiGHT

more finely adjusted for the final set-
ting. Number four trimmer should not
be varied, as to do so may make it im-
possible to cover the eutire broadcast
range. After the set has once been ad-
justed with a good set of tubes, the only
trimmer which will ever need further
adjustment will be the antenna trimmer,
and this only upon changing the an-
tenna used.
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Fig. 4. This diagram is the schewmatic of the power suppiy
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Aero Announces “QOverseas Four”

All Electric Short Wave Set

Novel Tuning Arrangement Permiis Following Short Wave Broad-
casts; Uses Screen Grid R. F. Stage

BSERVERS
O 0 f ra di (o]
conditions

have noted with |
interest  that  as
progress is made
i lransmission
and reception on
the higher fre-
quencies, the  lis-
tening public
shows a greater de-
<ire to experience
the thrill of frans-
continental and
Iransoceanic recep-
tion of broadcast
programs. No |
doubt the tendency
is towards the use
of a complete
short wave re-
ceiver eleetrically

the variable con-
denser. An on-off
switch which starts
and stops the pow-
er supply is lo-
cated at the right.

There are five
tubes required for
the operation of
the receiver. One
is the type 221
which is employed
as a radio fre
quency amplifier
in the first stage.
The detector uti-
lizes a 227, which
type of tuhe is
also used in the
first audio stage.
The power stage
makes use of a

type 112-A whose

operated which
nmay be used cither
alongside a stand-
ard broadcast set or may be operated
in another room for reception of short
wave programs. While it is true that
the adapter idea for converting a stand-
ard broadcast receiver into a femporary
short wave receiver has many adherents,
nevertheless it is readily discernible that
there is a growing sentiment for the
completely self-contained electrically
operated short wave receiver.

Overseas Four Announced

This trend has been observed by Aero
Products, Inc., whose recently an-
nounced Overseas Four all  electric
short wave recetver is described in this
publication for the first time. An ex-
amination of the photographs and the
schematic in this article will give the
reader a clear idea of the receiver and
the possibilities of its use for entertain-
menl purposes.

The photograph shown in Fig. 1 is of
the receiver with the top cover removed.
At the extreme left in the rear is the
280 full wave vectifier tube which fur-
nizhes plate and € voliages for the en-
tire set. The filler choke, its hyvpass
capacitics and the power transformer
are conlained in the square units at the
vear of the receiver sub-pancl. The
sereent grid tube is shown at the ex-
treme left inside of the tube shield.
\ext 1o the right is the plug-in short

Fig. 1. Herc we see the Overseus Four with tnbes installed and ready for operation

wave and long wave inductance fol-
lowed by the tandem tuning cendenser,
one-half of which is in the circuit for
tuning over a portion of the wavelength
range and the two scclions, or the total
capacity, when tuning over the greatest
range. which represents the standard
broadeast portion of the wavelength of
the scale.

Two Controls

In the phtograph under Fig. 2 may
be seen the front panel of the receiver
with its two controls. The one at the
left is for regeneration and volume.
The control at the center governs the
wavelength of the receiver through

Fig. 2.

There are only two controls on
the panel of the receiver as shown in this
photograph. The one at the left is for
volume and regencration ichile the cen-
ter control is that of the tandem tuning

condenser. The on-off switch is located
at the right. The cabinet is of metal and
serves as a shield for the receiver

www americanradiohistorv com

output is fed into
thc speaker. The
fifth tube is the
280 rectifier which furnishes B and C
voltages for the receiver equipment.
Referring to the schematic diagram
shown in Fig. 3, it will be seen that
energy enters the antenna into a type
65 choke coil located Lietween the grid
and ground of the 224 1. f. amplifier.
This choke coil is of the aperiodic type
and does not require tuning. Bias for
the grid of the 224 is secured through
the drop across a 200 ohm fixed resist-
ance between the cathode and ground.
This resistor is bypassed by a .01 mfd
fixed condenser. In the screen grid vir-
cuit another choke coil is employed, this
being the type 60 and it is bypassed
direct to ground from the terminal by a
003 mfd condenser. The tube shield
which is used around the 221 js made
common with ground. In the plate ¢ir-
cuit of the screen grid 224 a second
type 60 choke coil is employed, the
lower extremity going to 135 volts for
the platc of that tube. The screen grid
voltage applied to the lower portion of
the choke coil in the screen grid lead is
67 volts. The coupling arrangement be-
tween the plate of the 224 aud the grid
inductance of the 227 detector is a
-0001 mfd fixed condenser. The grid in-
ductance socket is one having three ter-
minals for the secondary and two for
the plate coil. One section of the .0001:
mfd tuning condenser is across ground
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Fig. 3.

and one terminal of the coil socket,
while the other section of the variable
capacity having .00014 infd is across
ground and the third terminal of the
coil socket. By this method the shorter
wavelength coils requiring a small ca-
pacity for tuning purposes utilize two
terminals of the coil socket. When it
is desired to increase the capacity range
for covering a broader scope on the
higher wavelengths coil a strap connec-
tion between two terminals of the coil
places these two variable condensers in
parallel with a resultant broader tuning
range. The grid coupling condenser is
a .00015 mfd and the leak is a 10
megohm from grid to cathode of the
227. This cathode is alzo common with
oround. A tube shield is not used
around the 227 detector to reduce the
possibility of linkage between the coil
and the tube, because it was not found
necessary with latest design coils.

Regeneration Control

Regeneration in this circuit is by
means of an 8000 ohm variable resistor
placed across the extremities of the
plate coil. Both the plate and the grid
inductance are located on one plug-in
coil so that when switched from one
band to another both circuits are
changed simultaneously by merely plug-
ging in a different sized coil. The
8000 ohm variable condenser is used
hoth as a volume and regeneration con-
trol. When it is desired to receive tele-
araph signals the control is thrown all
the way over until the detector tube
oscillates. When it is used for broad-
cast reception the control is advanced
until the tube is regenerative and in that
position maximum volume is secured in
the speaker. If less volume is desired
the control is retarded.

The regenerative circuit is bvpassed

The schematic diagram of the Aero Overseas Four is printed abore.

idea of the functions of the receiver

with a .0005 mfd mixed condenser and
a third type 60 choke coil is used to
prevent r. f. current passing through
the winding of the first audio primary.
The detector tube plate uses 67 volts,
which is the same value as is applied
to the screen grid of the preceding tube.
On account of grid leak and condenser
rectification in the detector tube, the
cathode is common with ground. As pre-
viously described, the bias for the first
audio stage is secured by a 600 ohm
resistor placed between cathode and
ground on the 227. The filament wind-
ing for the first audio goes to a 2.5 volt
secondary on the power transformer,
whose center tap is common with B
negative. The detector filament circuit
goes to another 2.5 volt winding and
the same is true of the filament circuit
of the 224 screen grid.

Bias for the 112-A power tube is pro-
vided within the power pack. Filament
circuit of this tube is from the 5 volt
secondary.

Calibration of Coils

According to the calibration chart of
the coils used in this receiver, the first
coil tunes from approximately 48 me-
ters to 98 meters; the second coil covers
the range from 30 to 56 meters, while
the third coil covers the range from 16
to 32 meters. These are the coils sup-
plied with the receiver.

For broadcast operation there are two
coils, the smaller one, RC4, tuning from
about 175 to 275 meters and the larger
one, RC72, tuning from 250 to 550 me-
ters.

Some of the instructions covering the
operation of the receiver may be of in-
terest to our readers. The receiver
should be set up in a room where it will
not be knocked or jarred and conven-
iently located for antenna and ground

www americanradiohistorv com

An examination of this will give the reader an

connections. It should be kept away
from metal objects, such as stoves and
radiators. It is also important that it be
protected from moisture or dampness.

A good antenna well insulated is
quite necessary. For good results on
short waves a length of from 60 to 100
feet including the lead-in is recom-
mended. The antenna may be anywhere
from 16 to 50 feet high.

In connecting the receiver up, remove
the coils from the case. Remove the
tube shield from the screen grid tube
socket. Insert the tubes, the 224 at the
left, placing the shield over the 224
tube and connecting the shield grid
tube cap to the screen grid. A 227 type
goes in the last stage to the right, then
another 227 to the right of the first one,
while the last socket is for a 112-A.
The first 227 tube also has a tube shield
placed over it. Recheck everything care-
fully being sure the antenna is properly
connected to the antenra binding post.
A ground may be connected directly to
the case of the receiver. After the
speaker terminals have been connected.
insert the plug into the 110 volt 60
cycle power supply. If there is an un-
necessary hum try reversing the plug
in the power supply of the 110 volt
source. It usually takes a minute for
the tubes to heat up to the proper tem-
perature for best results.

Easy to Operate

This receiver is easy to operate once
it is understood that it is not like the
average broadecast set. It tunes much
more sharply but after once learning
its operation and locating the various
short wave stations no difficulty will be
encountered in finding them again. By
means of the calibration chart of the
Overseas Four. it is possible to select

(Continued on page 132)
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Scott Designs Short Wave Converter
for His A. C.—D. C. Supers

Unit Plugged Into First Detector Makes Short Wave Super QOut of

grid superheterodynes, both d. c.

and a. c., up to a fuller measure
of service, it hus just been announced
that Scott Transformer Co. is marketing
a short wave converter by means of
which either the Scoll screen grid a. c.
10 or the Scott shield grid 9 hroadcast
receivers may be converted into short
wave superheterodynes, with eight tubes
in the case of the shield grid 9 or nine
tubes in the case of the a. c. 10. There
are lwo lypes of the converter, one of
the a. c. type for the a. ¢. 10 super and
the d. c. type for the shield grid 9.

BRINGING the Scolt line of sereen

Using Tank Condenser

By referring to the schematic wiring
diagraia shown in Fig. 3, one will ob-
serve there are several departures from
conventional short wave converter prac-
tice. One feature is the fact that a tank
condenser 000135 mfd is tuned by
means of the small knob on the right-
hand side of the converter shown in
Fig. 1 and marked “minimum—I1—2—
3—maximum.” The second condenser
is a .00007 mfd and is on the dial of
the converler. This is the condenser
with which the actual tuning is per-
formed. The capacities of these two
condensers added together are equal to
the capacity of a single condenser that

His Screen Grid Models

Fig. 1. This is the first model of the
Scott short ware converter described for
the first {ime in the accompanying article

would normally be used o cover the
band in a regular short wave receiver
or converter. By this method it is clear
to see that he has a tuning dial exactly
four times as large in effect as the tun-
ing dial on the regular short wave con-
verler or short wave receiver. With the
system of tuning condensers employed
in the Scott design, it is possible to
cover lhe short wave spectrum with
three coils. DBy the arrangement of a

lank condenser having five tuning posi-
tions, il is possible Lo tune in a broad-
cast signal on short waves with greater
facility than would ordinarily be en-
countered since the tuning is done with
the very small capacity.

In Shielded Can

All of the condensers and the deteclor
tube are completely enclosed and
shielded in a very solid burnished
copper can. This assisis materially in
stabilizing the action of the converter
and eliminates hody capacity without
effecting the efficiency of the converter.

Chart Furnished

A calibration chart is furnished with
the coils and it will be noted that there
are three tuning curves, each of these
curves plugging inlo four sections. For
example: Supposing one wished to
tune in a station on 28 meters. Coil No.
2 would be plugged in which covers a
range between 23 and 40 meters. By
setting the lank condenser at “mini-
mum” and selling the mnain tuning dial
somewhere between 50 and 70 degrees,
28 meters should be found. If it is de-
sired to tune in a station on 64 meters,
coil No. 3 may be plugged in which
covers from 36 lo 76 meters. The tank
condenser should be set at “1” and be-

Fig. 2. In this photograph is shown the Scott screen grid a. e. 10 with the converter shown at the left plugged into the first

detector socket. Be sure to remove the oscillator tube at the right of the right-hand condenser after plugging in the adapter into

the first detector, In the photograph the oscillator tube was left in its socket so that readers could observe the oscillutor tube
position since if the tube were pulled out the socket coul dnot be seen
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tween 80 and 100 on the tuning con-
denser, the 01 meter station should be
found. :

In the use of a tuning chart, if one
knows the wavelength on which a sta.
tion is operated, all that is necessarv
to do is to follow the horizontal line,
opposite the wavelength. until you cross
the tuning curve. This curve will show
the operator the coil to use, whether to
set the tank condenser at minimum, 1,
2 or maximum and by running down
the vertical line to the bottom of the
sheet you may ascertain approximately
the degree number on the main tuning
dial where the station should be found.

Operating Instructions

Instructions for the operation of the
converter in connection with the two
Scott models are as follows: First re-
move the oscillator tube from the re-
ceiver, This is the tube nearest the
panel on the right-hand side shown in
Fig. 2. In the photograph the oscillator
tube at the right of the right-hand con-
denser was left in on purpose so that
the location of the oscillator might be
ascertained. If the oscillator tube is not
taken out it is likely that no station
would be received. Next lay the oscil-
lator tube aside and take out the first
detector tube shown at the left of the
first condenser. Take off the bottom of
the converter and insert this tube in the
socket inside of the converter, replacing
the bottom of the can. In the s. g. 9
the first detector is the tube on the left-
hand side inside the large copper can.

After removing the detector tube and
placing it in the converter, plug the
cable plug connected to the converter
into the socket on the receiver from
whiclt the detector tube was removed.
Disconnect the antenna and ground
from the receiver and connect to an-
tenna and ground posts on the con-
verter. Now select the coil covering the
wave band you wish to tune in and
plug the coil into the socket on top of
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Fig. 3. The schewmatic diegram of the couverter ix shown in this illustration.

The

npper right-hand portion is u detail drawing of the coil socket located on top of
the can

the converter. Switch on the receiver
and you are ready to tune in.

It will be noticed that the regular
tuning dials on the receiver have no
effect on the tuning or operation of the
short wave converter. The only knob
used in the receiver is the volume con-
trol which is the small knob on the
right-hand side of the panel, Fig. 2.

Making Set Oscillate

For code reception the volume con-
trol on the set is turned on until the
operator hears a rushing noise which
puts the tubes into oscillation. When
it is desired to receive telephony or
music, the volume control must be
turned down until the receiver is just
below this poirt of oscillation, as music
or voice cannot be received satisfac-
torily when the receiver is oscillating.
According to tae designers, on the two

larger coils it is possible to use an an-
terma up to 600 feet in length, with
good pick-up and sensitivity, However,
with this much input on the small coil
(14 to 26 melers) it is likely to knock
the tube out of oscillation and, there-
fore, it is necessary to use one of not
more than 80 feet in length when tun-
ing between 11 and 20 meters. Under
ordinary circumstances the rvegular
broadcast antenna will serve in a very
satisfactory manner. It may be neces-
sary to use a ground, although in most
cases the converter will function
equally as well without. This, however,
is best determined by experimentation.
In instructions issued with the con-
verter, the designer states that the Arc-
turus tvpe 127 tube should be used in
the converter position since it works
entirelv satisfactorily on the higher fre-
quencies.
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Fig. 4. For those interested in seeing how the converter operates. we are showing a complete schematic of the screen grid a. c.
10 into the first detector of which the converter should be plugged, thus giving intermediate amplification at short waves as

well as audio amplification
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Latest Amplifier Design With 245
Tubes Seen 1n S-M 677 Unuit

Advantage Taken of Revised Voltage Specifications of 280 Rectifier :

11 lalest design trend in ampli-
T fiers using two 245 tubes in push-

pull is indicated in the S-M 677
amplifier, 1n this, advantage is taken
of the revised vollage specifications for
the 260 tube whicht make it possible to
supply the power required for field ex-
citation of a standard . ¢. dynamie
~pestker and for the operation of a com-
plete receiver or an equivalent load
wilh a pair of 245 tubes in push-pull.

About Same Qutput

It is intended to meet the require-
memts which were formerly met by a
two stage amplifier using a single 250
tube in the output stage. The two 245
tubes in push-pull provide approxi-
mately the same undistorted output and
have the Tfollowing advantages: the
tubhes themselves are much more uni-
form than the 250 tubes and their input
impedance is high and fairly uniform
=0 that the frequency characteristic is
not seriously affected  with  standard
production tubes. The operating volt-
ages are lower and by using the =ame
condensers that are used in the 230
tube amplifier a very much higher
safety factor is provided at the same
cost. The power tubes draw a very high
pereentage of the total current and in
the push-pull arrangement, mueh less
filtration is necessary since moderate
amounts ol a. c. ripple introduced in
either the filament or plate ¢ircuit are
halaneced out in the output eircuit, Tlis

Supplies Complete Receiver

makes it possible to secure very much
better filtration at the lower d. ¢. cur-
rent requircd for the first stage and re-
ceiver tubes. Both these factor combine
to make it possible to reduce the a. c.
hum to about 25 per cent of that se-
cured in a similar arrangement nsing a
single 250 wbe.

Choke in Speaker Field

In the conventional arrangement in
which the speaker field is used as the
first choke in the filter circuit, the am-
plifier hum is dependent to a large ex-
tent on the type of speaker used. Al
though a speaker having the proper
d. ¢ field resistance may he nsed, there
is a large variation in the effective in-
ductance of the speaker field ai the a. e.
values found in the first section of the
filter. In the S-M 677 amplifier a four
henry choke is placed in series with the
speaker field so that the speaker field
may be entirely eliminated if necessary
when using a =peaker with its own field
supply without excessive hum, In this
case, the field supply binding post
should be shamted by a 2000 ohm re-
sistor,

Supplies 40 M.A. at 18 Volts

The amplifier supplies 10 milliam-
peres al 180 volls d. c. and 7 amperes
at 2.5 volts a. c. and will thevefore sup-
ply the eurrent required hy any luner
azing lour heater fubes: that is, any
combination of 227°s and 2217,

In addition 10 the radio input posi-
tion which may be used with a high
impedance pickup, the input transfor-
mer iz supplied with a special tap in-
tended to work ont of pickups having an
impedance of from 1600 to 2200 obwms.
This improves the zain in the first stage
and makes it innecessary to use an im-
pedance adjusting transformer to work
out of a pickup into the usnal input
transformer as is the case in the con-
ventional amplifier.

Frequeney Characteristic

Working out of a 2000 olhm pickup,
the frequency charaeteristic is flat with-
imm 2 D. B. ta barely perceptible
amount) from 60 to 6000 cycles. The
unusually flat characteriztic at high {re-
quencies makes il especially well suited
o voice reproduction,

Designed for 712

The amplifier deseribed in this ar-
ticle is designed for use principally in
conjunction  with the S-M 712 pre-
selector tuner which iz described on
pages 53 and 54 of this issue. It will
be noted by examining the schematic
circuit of the tuner on page 51 and the
schematic diagram. Fig. 2, in this ar-
ticle that binding posts are so arranged
on both the tuner and the amplifier
that connections mav be easily made
from ane to the other.

The 212 volt binding posts shown at

Fig. 1. The S-M 677 amplifier is shown in this photograph without the shielding cover
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the left bottom of schematic diagram,
I'ig. 2, are intended for the filaments of
the four screen grid tubes used in the
tuner. This filament line has 2 40 ohm
center tapped resistance across it on
the receiver with the center tap
grounded, and thc bias for each of the
221 tubes is obtained by the drop
across the 400 ohm resistors between
cathode and ground of the first, second
and third tubes, while bias required for
power detection in the 227 stage is pro-
vided through the drop across a 60.000
ohm resistance from cathode to ground.

Hum Balance

The filament terminals of the 227
first audio tube which are marked X
and X are intended to go across the 214
volt binding posts at the right of the
diagram, Fig. 2, this secondary having
a 15 ohm potentiometer across it with
the movable arm grounded for hum
balance. The filament supply for the
245 tubes is from 2145 volt terminals
marked Y and Y. At the top right of
the diagram in Fig. 2 may be seen a
detail drawing of the top of the power
transformer, which may also be seen at
the left in the photograph, Fig. 1. It
should be observed that one of these
terminals of the 337.U power trans-
former is not used.

€lough Transformers

Both the input and output circuits of
the 227 first audio tube use the resist-
ance primary, capacity coupling trans-
formers known as the Clough trans-
formers. The type 225-R is employed
in the first audio input. It will be seen
in the schematic, Fig. 2, that this trans-
former has a tap for operation of a
phonograph pick-up. The input to the
215 tubes in push-pull is by means of
a 257 type push-pull audio frequency
transformer.
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Fig. 2. Electrically the circuit of the S-M 677 is illustrated in this drawing

Bias for the grid of the first audio is
provided by the voltage across a 2,000-
ohm fixed resistor between cathode and
ground of the first audio 227. For the
two grids of the push-pulled 245 tubes
a bias is secured by the voltage drop
across an 800-ohm fixed resistance be-
tween the center tap of the 245 filament
winding and ground.

Condensers in Case

All of the filter and by-pass capaci-
ties used in the amplifier section are
contained within a case and the unit is
known as the type 673 condenser bank.
It has colored leads for the proper con-
rections to various portions of the
circuit.

Official Parts List

Parts required for the construction of
the amplifier described in this article
are shown below:—

1—Silver-Marshall 677 case. chassis
and panel

1—Silver-Marshall 255R audio trans-
former

1—Silver-Marshall 257 push-pull in-
put transformer

1—Silver-Marshall 337P power trans-
former

1—Silver-Marshall 338U filter choke

1—Silver-Marshall 339U filter choke

1—Silver-Marshall 4696 1500 and 800
ohm resistor

1—Potter 673 condenser bank

2—C-R 245 sockels

1—C-R 280 socket

1—C-R 227 socket

1—Carter AP 15 Hum balance

1—Durham 2000 ohm one-watt re-
sistor (white)

1—Durham 3500 ohm two-watt re-
sistor (brown)

12—Moulded binding posts

1—Set of hardware and hook-up wire
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Fig. 3. 4 graphic wiring diagram is given here for the benefit of prospective builders
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Screen Grid Tuned R.F. Used in Pilot
Super-Wasp S. W. Set

IV avelength Range from 14 to 500 Meters and Double Shielding

Features of New Kit

HOUSANDS
of radio fans

have assem-
bled short-wave
receivers that con-
sist for the miost
part of a plain re-
generative detector
with one or Iwo
stages  of audio
amplification. A
great many  of
them have enjoyed
truly phenomenal
results from their
inexpensive sels,
having heard
broadeasting sta-
tions in England,
Holland, South
Africa, Central
America, Australia
and New Zealand.
Some are able to boast of signals loud
enough for loud speaker reproduction—
all on two or three storage-hattery
tubes.

{
Fig. 1.

All Not Successful

However, a goodly number of thcse
short-wave experimenters have not been
s0 successful, their ’phone reception
being confined to American stations like
WEXK, W2XAD, W2XAL and a few
occasional amateurs. These people for
the most part have had considerable ex-
perience with broadeast receivers, and
of late they have been asking a very
logical question:

“Why can’t short-wave sels be im-
proved by the addition of tuned r. f.
amplifiers, just as the old straight re-
generalors were improved several vears
ago for broadcast reception?”

Kruse Tackles It

The Pilot Radio & Tube Corporation
decided to tackle the problem. and ob-
tained the services of Robert S. Kruse,
well known on short-wave work. He
proceeded to beat down the objections
offered against tuned screen-grid r. f.
for short waves. They were able to pro-
duce the new set, called the “Super-
Wasp,” which has the following fea.
hires:

1. Tt uses a tuned 222 radio-fre-
quency stage that actnally amplifies and

L] L
@ o000 O

This phoetograph shows completed Super-Wasp as built up by technicians

in our iaboratory

tunes. The tube is not a blocking tube.
but an amplifying tube.

2. It will tune down to 14 meters
and up to 500. Two sets of plug-in
cotls (ten coilsin all) are supplied with
it. Thus it is an all-round receiver, and
can always be depended on to produce
some signals, on some wavelengths.

3. The increased sensitivity and se-
lectivity provided by the r. f. stage
make the reception of short-wave broad-

Fig. 2. The front panel arrangement of
the Pilot short wave receiver is illus-
trated above

casting stations ecasier than with a
highly critical straight regenerator.

4. Tt is double shielded, there being
no interaction between the r. {. and the
detector stages.

5. There is absolutely no hand ca-
pacity efTect.

By examining the accompanying dia-
gram and illustrations one can obtain a
good idea of the general electrical and
mechanical arrangement. Briefly, what
has heen provided is this:
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ol Constants of Set

The signals
picked up by the
aerial pass through
the midget cou-
pling condenser to
a regular tuned in-
put circuit con-
nected across the
grid and filament
of the 222 tube.
The aerial coil is a
plain solenoid on
a form which
plugs into a five-
prong tube socket,
] while the tuning

condenser is a reg-

ular 00016 mf.

variable. On each

of the four small

coils (the largest
tuning up to 200 meters) there is
merely a single winding, one end con-
necting simultaneously with the G and
P pins, and the other to one of the F
posts. On the fifth and largest coil,
which takes in the broadcast band,
there is a primary in addition to the
erid coil, connected to the C post and
same aforementioned I post. However,
the bridging wire between the G and P
posts is absent.

By means of this arrangement, the
aerial is coupled to the tuning coils of
the four short-wave inductors through
the midget condenser. This condenser
is too small for the 200-500 meter re-
gion, so when the largest coil is
plugged in, it is automatically cut out
of the circuit and the aerial coupled to
the grid coil by means of the more ade-
quate primary winding. There are no
switches to be thrown, or wires 1o

disturb.

The plate current for the 222 tube is
fed right through the detector grid coil,
being kept off the grid of the detector
by the grid condenser. As the rotor of
the tuning condenser is grounded to the
aluminum chassis of the set, the tuning
circuit is completed by a .01 mf. con-
denser. This condenser, in series with
the .00016 mf.. is too large to have any
appreciable effect on the tuning, but
prevents the B 4+ 135 from short-circuit-
ing against the framework. A similar
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Fig. 3. Schematically this diagram preseuts the electrical coustants of the short
ware receiver described in this article

blocking condenser is used in the r. I.
stage to allow the grid of the 222 to be
biased by the voltage drop across the
tapped filament resistor.

The detector coils each contain two
windings. the usual grid and tickler
coils. These also are plug-in coils
which fit in a five-prong tube socket.

Regenerative Detector

The detector is made regenerative by
the tickler, the action being controlled
by a 00025 mf. variable condenser.
The detector is followed by two tramns-
former-coupled audio stages.

The mechanical lavout of the parts
in the Super-Wasp is the result of many
trials with seven different experimental
models. The tront and sub-panels are
of metal. accurately drilled for all
parts. The componeuts of the antenna
and the detector stages. respectively, are
enclosed within aluminum shield cans
of unique design. These cans split
down the center. and are very easv to
assenble.

The two audio stages fit neatly along
the back of the sub-panel. The undev
side of the latter supports the .0T mf.
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by-pass condensers and the 222 fila.
ment resistor.

The only long leads in the set are

A-FE, BT -2,

filament wires, which do not eount.
There is little wire used because one
side of practically all the parts is
grounded directly to the aluminum
framework.

Battery connections are made to a
row of insulated binding posts along
the back edge of the sub-panel. Sepa-
rate B and C posts are provided for
each of the audio stages. so any com-
bination of tubes may be used.

A filament rheostat is used instead
of fixed resistors, so that a man not
owning a storage batler_\' can run his
outfit on drv cells. As the cells weaken,
the rheostat can be turned up to keep
the tubes working properly. The in-
strument also acts as a switch for the
entire set.

Necessary Parts
The following Pilot parts are used in’
the construction of the Super-Wasp:
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Fig. 4. This graphic diagram may be used by the novice in wiring up the set. This
illustration shows only the wiring from the 1op of the sub-panel, while the illustra-
tion shown in Fig. 5 represents the wiring of the bottoum of the sub-panel

B

TRy 2 eosTar =
17— Jd'.fiﬂmm p— I =
nEe |
= '. ks o
[ @ ® |
i) |
L \\
# _/u—ﬁ .
(.14 ® |I'|5
1@ ®
A = far °
e o (S T
®
@ @ %
- %
®
<2
i & ® °
: N
® § ©
£ @ L
de#5, A= s Ceay. 3-2¢7

Fig. 5. This diagrane and the graphic shown in Fig. 4 1will enable the novice to rapidly

wire up the Pilot Super-Wasp receiver.

This sketch shows the wiring on the bottom

of the sub-panel
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1—No. 705 metal front panel, 714 x 18
x 1/16 in., drilled and engraved.

1—No. 706 metal sub-panel, 8 x 17 x
1/16 in., drilled with all mount-
ing and wiring holes.

4—No. 37 metal sub-panel brackets.

2—No. 1611 .00016 mf. variable con-
denser.

1—No. 1613 .00025 mf. variable con-
denser with bakelite knob.

2—No. 1282 illuminalted vernier dials.

1—No. 906 rheostat, G ohms.

1—No. 961 tapped resistor.

2—No. 600 special Super-Wasp shield
cans.

1—No. J3 midget condenser, 5 plates

2—No. 391 audio amplifving trauns-
formers.

2—No. 212 five-prong sockets (for
plug-in coils).
2—No. 206 four-prong shock-proof

(Continued on page 131)
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Mississippi Valley Has Two Models of
A. C. Screen Grid Supers

One Has Audio and Power Supply On Chassis, Other Is VTuning

HE new Brax- - —
T ton-King a. c.

screen grid
superheterodyne
manufacturcd by
the Mississippi
Valley Radio
Company is sup-
plied in two mod-
els. Both are iden-
tical as regards
their r. f. circuil
characteristics and
operation, but
whereas their
model A is a com-
plete screen grid
super with the

Unit for Any Power Supply

audio units and
the power supply
built as an integral
part of the receiver, the model B is an
a. ¢. screen grid super tuning unit, to be
used in connection with any standard
power supply.

A considerable amount of research
work has heen done in developing this
receiver with the purpose in mind of
producing a screen grid superheterodyne
that would give an excellent degree of
performance as regards both quality
and sensitivity. With the present status
of radio design it is no longer a ques-
tion of receiving distant stations but
rather a question of the quality of re-
ception and the ease with which they are
received. This factor is dependant on
circuit design, the quality of the parts
and the skill of workmanship. Each
Braxton-King receiver is built, not as a
production problem, but as an exact
highly synchronized assembly that will
perform permanently at top efficiency.

Careful Arrangement

A carefully planned arrangement of
parts with complete shielding permits
the stable cmployment of an extremely
high gain intermediate frequency ampli-
fving circuit. As in previous models of
the Braxton-King each of the intermedi-
ate {requency transformers is tunable, a
low loss 13 plate condenser being used
for this purpose. The advantages of the
cxact matching which this lunable fea-
ture permits are readily apparent in the
increased gain and selectivity with the
matching condensers properly adjusted.

All of the electrical details of the cir-
cuit may be readily seen by an exami-

Tuned Plate
I.F.’s

The design of
| the intermediate
frequency trans-
formers is a
| marked departure
| from standard

practice. Each
unit is of the
tuned- plate type,
this method of tun-
ing giving higher
amplification with
the 224 tube. The
secondary winding
is loosely coupled

Fig, 1. This is the model A Braxton-King a. c. screen grid super

nation of the schematic diagram in
Figure 3. Grid bias for all tubes is
secured by the drop through individual
resistors hetween cathode and ground,
each being properly by-passed. Two of
the grid bias resistors from the 224
lubes are connecled in series with a
variable 50,000 ohm resistor mounted
on the panel of the receiver and used as
a volume control. The oscillator cir-
cuit is a standard tuned-grid design
with the coupling of the windings de-
signed to give proper output and pick-
up. Power detection is used for the
second detector, this being of the grid
bias type providing an output voltage of
high degree to the audio amplifying sys-
tem and giving linear detection with its
freedom from harmonics.

Fig. 2. Model B shown here is an a. c.
superheterodyne screen grid tuner for
use with a standard power amplifier
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to the tuned pri-
mary in order that
high selectivity
may be obtained, but the grid end of the
secondary winding has its last four
turns wound on the primary form, this
winding coupling very closely to the
plate end of the primary coil. A con-
siderable increase in voltage transfer—
and naturally amplification—is affected
by this construction, whereas the selec-
tivity is kept at a high degree due to the
apparent loose coupling. The con-
densers tuning the primaries are of a
low loss type and are mounted inside
the shielding case with their knobs pro-
truding through the top of case for
manual adjustment. The proper adjust-
ment of these condensers is made al the
factory and the case marked to show
setting. However, they should be re-
tuned slightly by the operator in order
to compensate for the particular capaci-
ties and characteristics of the tubes he is
using.  Proper adjustment of these
matching condensers is an easy matter,
as it is simply a question of adjusting
to maximum volume on a distant sta-
tion. Once adjusted, they should be left
permanently in position. The trans-
formers are all peaked at a frequency
of 475 KC in order that there will be
no repeat points on the dial.

Variometer Compensator

The antenna and oscillator coils are
both space-wound on threaded bakelite
tubing, the construction being of the
plug-in type. All windings on the oscil-
lator coil are fixed but the antenna coil
has the grid end of its secondary con-
tinued to a variable rotor form built in
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Fig. 3. This drawing shows the schematic circuit of the Braxton-King a. ¢. screen grid super

the coil. With this variometer construc-
tion, the effective inductance of the an-
tenna coil can be adjusted to compen-
sate for the different antenna encoun-
tered.

The tuning condenser is a’special die-
cast job in which the antenna condenser,
oscillator condenser, drum dial and
driving mechanism are built as a unit.
It is very solid in construction with
bath-tub frame and heavy rotor and
stator plates. Balancing condensers are
built into the main condenser assembly
so the antenna and oscillator circuits
may be properly lined up for correct
one-dial operation. This adjustment is
made at the factory. In addition to this
one dial tuning condenser, a midget
variable condenser is mounted on the
front panel and connected in parallel
with the antenna tuning condenser, al-
lowing exact resonance to be obtained
on any wavelength. For normal opera-
tion this condenser need not be used, but
where extreme distance at full volume
is desired, it is used for fine adjustment.

The audio system consists of one stage
of straight transformer coupled amplifi-
cation employing a 227 tube and one
stage of push-pull amplification using
two 245 tubes. The high voltage for the
plates of the two 245’ is fed through
the center tap of the push-pull output
impedance. This method of design al-
lows the use of either a dynamic or
magnetic speaker. Provision is made
so that an electrical phonograph pick-up
may be plugged in. The audio trans-
formers are all large units with wind-
ings and cores of greater size than nor-
mally used. They are designed for use
with the tubes specified, having imped-
ances of the proper sizes for the 227 and

245’s. Each unit is doubly shielded and
hermetically sealed.

No Stray Field Linkage

In designing the power supply care-
ful consideration has been given the
proper placement of parts and method
of shielding in order that there might
be no stray field linkage which would
cause a. c. hum. The power pack is
built as a unit consisting of the primary,
high voltage secondary, three individual
filament windings for the 280, 245’s and
227-224’s, and two special filter chokes
in a stagger arrangement. This pack is
sealed in a metal case and bolted to the
sub-base of the receiver. Special heavy
spacing shields are placed around the
case and then a heavy metal shielding
box is placed over the entire assembly.
How effectively this shielding prevents
coupling, particularly to the first audio
transformer where hum usually origi-
nates can be readily seen by removing
the shielding box and metal spacing
shields. An electrolytic Mershon con-
denser is used in the filter system, this
condenser having three sections of 8
mfd each. In addition to the advantages
of the large capacities used, freedom
from condenser trouble is assured as the
condenser is self-healing and unaffected
by moisture.

Mershon Connection

In studying the schematic circuit it
will be noted that the last 8 mfd section
is connected to the 200-volt terminal of
the voltage divider, giving a direct high-
capacity by-pass to the terminal supply-
ing the plates of the 224’s. The power
supply not only supplies all necessary
power for the receiver, but also supplies
field current for a standard 90-110 volt

www americanradiohistorv com

d. ¢. dynamic speaker. It will be noted
when a dynamic speaker field coil is
connected, 1,200 ohms of the voltage di-
vider are automatically cut out of the
circuit. This arrangement is used to
compensate for the differences in resist-
ance between the dynamic field winding
and the second filter choke. As a re-
sult of this design, the output voltages
from the various taps will be constant
whether or not a dynamic speaker is
connected in the circuit.

The construction of the receiver is of
a very sturdy nature throughout. A
heavy formed metal sub-base is used
and all of the units are securely fas-
tened to this. An interesting feature is
the small front metal panel to which are
attached the tuning condenser, drum
dial, midget condenser, volume control
and switch. The main bakelite panel,
measuring 7 by 21 inches, is then
mounted on this small metal panel but
may be readily taken off without remov-
ing any of the parts of the set. This is
particularly advantageous where instal-
lation is to be made in a console using
a special wood panel. All of the shield-
ing cases, the metal sub-base and the
small metal front panel are brightly
finished in bronze, the entire receiver
having a solid, well finished appearance
that agpeals to the eye. Depth of the
assembly is 12 inches.

The model B Braxton-King, consist-"
ing of the a. c. 224 superheterodyne
tuning unit, will undoubtedly appeal to
many radio enthusiasts who wish to
utilize as much of their present equip-
ment as possible. The majority of radio
experimenters have power amplifiers
using some type of the various power
tubes, either singly or in push-pull.

(Continued on page 129)
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Diathermy Apparatus May Interfere
Over a Broad Reception Area

Most Sertous Form of Blanketing Comes From Oscillations Set Up

is used in the medical profes-

sion, has long heen one of the
most prolific sources of radio interfer-
ence. Unlike the majority of electrical
devices which create interference in
their immediate locality only, certain
types of high frequency apparatus set
up interference which destroys recep-
tion over a large area. In fact, in some
cases where the supply lines 1o the ap-
paratus parallel the primary supply or
telephone circuits, the distlurbance may
he spread over a considerable distance
and even carried into cities several miles
away.

HICH frequency apparatus, such as

How Interference Spreads

The interference created by this type
of apparatus is distributed in several
ways. Undoubtedly, the most serious
form of interference is that created by
oscillations set up
in the supply lines |
to the apparatus.
These oscillations
will, i a greal
many cases, en-
tirely Dblanket re-
veplion over the
secondary distri-
bution nretwork to
which the high fre.
quency apparatus
is connected. As
préviously men-
tioned, this inter-
fercnce may also
be transferred to
the primary dis-
tribution network
and to telephone
lines and, of
course, by this
means cover &
much larger terri
lory.

Another form of
serious interfer-
ence is that due to l
direct radiation
from the appara-
tus. By this means,
the interference is
transferred not
only 1o radio sets ]

SL

in the Supply Lines

and secondary distribution network. The
oscillations thus induced considerably
augment those which, due to conductive
coupling, are already present in the
supply lines. The widespread distribu-
tion and inlensity of the interference is
due 1o the methods employed in obtain-
ing the frequencies required for dia-
thermy Lreatments, and to the fact that
these frequencies are usually within the
broadcast range. Since the apparatus
used for generating these f{requencies is
similar to that used in the operation of
spark transmitters, which are now for-
bidden by Federal law, the difficulty of
eliminating interference from this
source can readily be appreciated.

Line Filter Required

The first thought that comes to mind
is that a single section inductive-capaci-
tive type line filter would prove effec-

tive. This is not the case, however, for
several reasons. [Iirst of all, the fre-
quency at which the apparatus is
operated is not the same for all types of
machine; in fact, some apparatus is
provided with means whereby the fre-
quency may be varied at the will of the
operator. Second, even if a satisfactory
line filter were developed, the direct
magnetic radiations from the apparatus
would couple with the supply wires on
the line side of the filter, as well as with
telephone or other wired circuits, thus
minimizing the effect of the filter. This
readily proves the fallacy of attempting
1o use a simple line filter.

The thought then presents itself that
perhaps several filters might be used in
various parts of the supply circuit, thus
effectively preventing the distribution
of interference along the supply lines.
This method, however, is practical for
us only when the

INTEREEREMCE

REEM

high frequency ap-
paratus is in a
relatively isolated
location, as it is
of course imprac-
tical, in a con-
gested district, to
which may be in
the immediate vi-
cinity of the ap-
paratus. Due to
the intensity of the
directly radiated
interference, even
filter every circuit
the most elaborate
system of line fil-
ters would be of
no avail in sup-
pressing interfer-
ence under these
conditions.

Shielding
Necessary

As the majority
of the installations
of this type of ap-
paratus are in con-
gested districts, it
is plainly evident
that not only a
line filter but also

in the immediate
vicinity, but also to
hoth the primary

Fig. 1. Here is shown an interference screen placed around the apparatus with

the petient and the operator inside
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some means of suppressing the directly
radiated interference must be provided.
The answer to this problem is shielding.

The application of suitable shielding,
however, is not the simple matter it
might appear to be. The first shield
constructed enclosed only the high fre-
quency generator. This shield effec-
tively prevented the direct radiation of
energy from the machine, thus making
it possible to determine the most ef-
fective type of line filter for preventing
the distribution of interference along
the power lines.

Single Section Ineffective

Single section filters were found to
be ineffective; in fact, it was necessary
to go to three sections before complete
suppression of the interference was se-
cured. Due to the complications in-
volved in the manufacture of such a
filter, further experiments were carried
on, with the result a new type of line
filter{ was developed which was entirely
satisfactory for commercial use.

With the development of the line
filter which, in connection with the
shield, gave satisfactory results, the ap-
paratus was then tried in actual opera-
tion. It was found that the interference
returned as soon as the machine, even
though shielded, was used for treating
a patient. This meant, of course, that
the patient as well as the apparatus
must be satisfactorily shielded.

Type of Screen

As the problem now seemed rela-
tively simple, a screen cage sufficiently
large to contain both the apparatus and
the patient was constructed. This cage
was constructed of copper screening
bolted to an angle iron framework, and
to all appearances should have been en-
tirely satisfactory. However, upon fur-
ther experimentation, it was found
necessary to solder screening across all

tFiltereite H, F. O. used.
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Fig. 3. Enlarged view of the method of building the filter into the screening

the joints in the angle iron framework
in order to prevent radiation. As this
construction was quite complicated, a
third shield was constructed.

In the construction of the third shield,
copper screening was again used. A
wood frame, however, was substituted
for the iron, and the screening was so
arranged that firm metallic contact was
maintained between screen sections.
This shield proved entirely satisfactory.

A fourth screen was constructed on
the same principle as previously em-
ployed, with the exception that galvan-
ized iron screening was used in place of
copper screening. This screen was more
satisfactory than the copper screen.

After having finally secured a com-
bination of shield and filter which was
satisfactory, further experimentation
was carried on in order to determine
what precautions were necessary for the
satisfactory operation of this equipment.

Further Precautions

First of all, it was found that al-
though with some types of apparatus
the door to the cage could be left open
without creating serious interference,
with other types of apparatus it was
necessary to have a complete metallic
contact between door edges and cage to
secure satisfactory shielding.

Second, it was found that if a drop
light were run into the cage, the cord
to the light must be completely shielded,
and the shield connected to the cage, or
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the interference would be distributed
through the lighting circuit. This was
also true of any bell wires running into
the cage; in fact, it was found that abso-
lutely no wiring of any description
could be carried through the cage if
complete suppression of interference
were to be obtained.

Built into Screen

Third, in attaching the filter it was
found necessary either to build the filter
directly into the screening, as in Fig. 2,
or to run the supply wire to the flter
in BX or conduit as in Fig. 3, and to
attach the latter to the screening. If
this were not done, or if a long supply
wire were used, even though this wire
were run in BX, the shielding was ren-
dered ineffective,

In conclusion, it would appear that
although a line filter alone may provide
satisfactory suppression of the interfer-
ence in isolated installations, or where
no receivers are operated in the immedi-
ate vicinity of the apparatus, this is not
always the case. In fact, it is essential
that both filtering of the supply line,
and complete screening of patient and
apparatus, be employed if satisfactory
radio reception is to be obtained within
several hundred feet of the apparatus.

Helpful Data Available
Readers interested in interference
elimination may secure helpful data
from the Tobe Deutschmann Corp.
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[nteresting Thoughts From Engineers
On Use of Power Detection

Diversity of Opinton Concerning 227 and 224 Exists in Industry;

[Ever since the introduction of
the 227 and the 224 a wide variety
of opinions has heen expressed by
radio engineers concerning the pos-
sibility of using these tubes as
power detectors in modern circuits,
In keeping with our policy of
throwing the columns of this sec-
tion open to radio engineers for
the presentation of their views
within the scope of this section, we
are printing a number of contri-
butions from engineers well known
in the field. We feel certain our
readers will be glad to know every
phase of the subject under discus-
sion.—Editor.]

By Byron B. Minnium

Chief Research Engineer, Stewart-
Warner Corporation

other tube, for that matter) as a

so-called “power” detector seems
clothed in a certain amount of mystery
to the average radio fan. Actually the
matter is quite a simple one: the advan-
tages and disadvantages of this form of
detector, as compared with the grid-
condenser grid-leak type, may be
briefly stated; and the choice of tube is
simply a matter of what the designer
wishes to accomplish.

Compared with the grid-condenser
grid-leak  (hereafter called grid-cir-
cuit) detector, the biased (or plate-

T HE use of the 224 or 227 (or any

Reader Gets Benefit of Views

circuit) detector, when operated at
sufficiently high steady grid and plate
voltages, has the following advantages:
First, ability to handle more signal en-
ergy before the point of overloading is
reached; and second, less distortion,
especially on highly modulated carrier
waves. Ils outstanding disadvantages
are: First, its relativelv high plate im-
pedance, resulting in greater difficulty
in coupling it to the tube following it;
and second, its low sensitivity. These
points will be discussed in detail later.

Swinging Power Tube Grid

The required amount of audio ampli-
fication (that which follows detection)
obviously depends upon how much
power the detector will handle without
perceptible distortion. Stated another
way, the problem is this: with a signal
of sufficient strength to almost overload
the detector, we must have at least
enough audio-frequency gain to swing
the grid of the power tube over its
maximum operating range.

With grid-circuit detection, the detec-
tor outpul is quite limited and we ordi-
narily employ two audio stages in
which the inter-tube coupling trans-
former ratio is from two to four, de-
pending upon the power tube used and
other considerations.

Plate circuit detection, when the
plate and grid voltages are high enough
to constitute so-called “power” detec-
tion, allows much greater detector out-
put than does grid-circuit detection and,

www americanradiohistorv com

for that reason, is ordinarily employed
with only one audio stage; or, if two
stages are used, the voltage gain per
stage is made quite low. The reason
for this is obvious because, starting
with more power from the detector, we
need to amplify it less in order Lo have
a signal of a given magnitude applied
to the grid of the power tube.

Now it is plain that, even with
“power” detection, we could still use
the same amount of audio gain as is
used with grid-circuit detection. In do-
ing so, we would simply not work the
detector to its limit when fully loading
the power tube. This would not be at
all undesirable; but for another reason,
it is not in line with good design.

Limit Total Gain

Since hum originating in the detector
tube is amplified by the succeeding
audio stages, it is desirable, from this
standpoint, to limit the total audio gain
to the least value which will allow the
power tube to be worked to its maxi-
mum without perceptible overloading
of the deteclor.

With low audio gain and low detect-
ing efficiency, the over-all sensitivity of
our radio receiver will be necessarily
low. unless we compensate for it by in-
creasing the gain in the r. f. amplifier.
The advent of the screen-grid tube has
allowed us to do this. In fact we can
more than compensate for the short-
comings of our new detector-audio sys-
tem and secure even better over-all sen-
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sitivity than we had with the former
system.

The ability to handle highly-modu-
lated carrier waves permits broadcast-
ing stations to increase their degree of
modulation, thereby increasing their
transmitting range with the same
amount of energy radiated in the car-
rier wave.

Two Factors Govern Choice

The choice between the 224 and 227
tubes as “power” detectors is mainly
dependent upon two factors: First, the
221 has a higher detecting efficiency be-
cause of its higher amplification factor.
Therefore it is correspondingly easier
to work the power tube to its limit with-
out overloading the detector. Further-
more, the 1. f. end of the receiver is not
50 heavily burdened in making up for
the lack of amplification of the detec-
tor-audio-amplifier combination. Sec-
ond, the 224 has a much higher plate
impedance than the 227 and it is there-
fore more difficult to properly couple
it to the power tube, unless resistance
or impedance coupling is used—which
prevents the use of “push-pull’ in the
power stage.

The argument usually put forward
that we use “power” detectors because
of the high gain in modern r. f. ampli-
fiers is, of course, fallacious. The truth
is that such high gain r. f. amplifiers
permit the wuse of low-sensitivity
“power” detector and their associated
low-gain audio systems in spite of this
one disadvantage and in order to obtain
the benefits of their advantages men-
tioned above.

By McMurdo Silver
President, Silver-Marshall Co.

DUE to the demand for high qual-

ity reproduction of material

broadcast by stations using high
percentage modulations, manufacturers
of radio receivers have been adopting
the power detector as a feature of their
sets. Either the 227 or 224 tube may
be used for this purpose. There are sev-
eral advantages in using the 224 type
tube. For a given input in r. f. volts
and a given percentage modulation fre-
quency the voltage across the output
circuit for the 224 may be as much as
twenty-five times the output of the 227
type tube used similarly. So, although
it is possible to use a step up trans-
former working out of a 227 which is
not feasible with the 224, an equal over-
all gain is not possible, due to the prac-
tical limit on the transformation ratio
possible with the 227 type tube. The
high impedance of a 227 tube used as
a power detector limits the practical
ratio of transformation to less than 1 to
5. Even with such a ratio, the high and
low frequencies are considerably attenu-

ated. It is, therefore, clear that, from
the standpoint of sensitivity and fidelity
in reproduction, a 224 used as a power
detector has a decided advantage over
a 227 tube.

By A. Crossley
Chief Engineer, Howard Radio Co.

RIEFLY, the writer is of the opin-
B ion that the 227 tube is to be

preferred as a power detector
tube because, first, of the difference in
price, second, the tube has been ac-
cepted after years of good service and
third, the plate impedance of this type
is such that it can be used very effi-
ciently with the existing types of trans-
formers now standard on the market.
The 224 type of detector tube has too
high a plate impedance to be used with
the regular type of iron core audio fre-
quency transformer and it is necessary
to provide additional equipment to ob-
tain the maximum power transfer from
224 tube to first audio frequency ampli-
fying system.

The use of the 224 tube complicates
the wiring of a receiver and there is not
enough difference in efficiency between
either of the tubes to warrant the addi-
tional expense of using the 224 tube.

By Ray H. Manson

Fice President and Chief Engineer,
Stromberg-Carlson Telephone Mfg. Co.

EGARDING comments on the use
R of the 227 vs. 224 vacuum tubes
‘ as a power detector, this is a sub-
ject which is under controversy and is
dependent upon the general plan se-
lected by the designer of a radio re-
ceiver. If there is a high gain in the
radio frequency amplifier and the audio
amplifier has certain characteristics, it
is satisfactory to use the UY-227 tube
as a detector. On the other hand, there
are conditions which will allow satis-
factory use of the UY-224 tube as a
detector. However, careful engineering
studies of the complete receiver disclose
the following:

1—That the overload characteristics

of the UY-224 are not as good as the
UY-227.

2—That there is difficulty in making
use of the available audio voltage of the
detector plate circuit of the UY-224
tube when coupled to present designs of
audio amplifiers, particularly push-pull
amplifiers.

3—There is danger of sacrificing
audio quality when the UY-224 is used
as a detector, due to the fact that it is
difficult to provide the necessary high
impedance circuit into which this tube
must work, otherwise the low audio fre-
quencies are badly cut.
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The above statements are not com-
plete and are taken at random to show
some of the factors which enter into the
problem of using the UY-224 as a
power detector and which are not pres-
ent when using the UY-227 as a power
detector.

By E. K. Oxner

Chief Engineer, High Frequency
Laboratories

E have had little or no experi-
Wence with the 227 as a detector

with the extremely high nega-
tive grid bias such as is now in quite
common use; viz., plate circuit condi-
tions, together with grid circuit ar-
rangement producing grid values up to
50 volts negative.

We have made a great many receiv-
ers with the 227 as a so-called plate
rectification detector with a specially
high impedance transformer for a plate
load (43 henries at 60 cycles) with
control bias of the order of 15 volts.
This, of course, does not produce the
sufficiently large plate current swing
necessary, in our opinion, for the
proper use of a single audio stage with-
out overloading.

Bias at No-Signal Level

As for the 224, we are quite in agree-
ment with the manufacturers’ recom-
mendation, i. e., that the tube be biased
to produce a no-signal plate current of
one-tenth m. a. This can be secured
with a variety of different combinations
of B voltage and K-G resistor. We have
not, however, noticed any indication of
internal disintegration of which the
manufacturers warn with diflerences
of potential between H and K as high
as 20 volts, with K positive. This value
we are now using and expect to con-
tinue with it for the present.

By F. J. Marco
Chief Engineer, Audiola Radio Co.

REGRET that I am unable to give
I you any more and complete infor-

mation regarding the relative merits
of the 224 and the 227 tubes as power
detectors other than the brief statement
concerning Audiola’s employment of
the 227 at a plate voltage of 180, C
bias voltage of 15, plate current .1 m. a.
and the plate coupling resistor being
of 100,000 ohms.

We do not use the 224 tube as a
power detector in any of our models
although we have one receiver which
utilizes the 227 in a more or less con-
ventional manner., Our laboratories
have not done a great deal of experi-
mental work with 224’s in ¢his capacity
as yet, mainly due to the pressure of
production, although I firmly believe
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that the tube holds forth a great deal
of promise when correctly used.

224 Overloads Easily

1 believe that you should point out
to your readers the great disadvantage
of improper use of the 224 as a power
detector when an inappropriate grid
bias is used. This tube due to its neces-
sarily low control grid bias as com-
pared to the 227 will overload much
more easily on a signal of high ampli-
tude and, therefore, produce the usual
“double hump” resonance curve.

By R. H. Langley

Director of Engineering, Crosley
Radio Corp.

VERYONE who has given the
E matter any thought admits that

the screen grid tube is a logical
and valuable new contribution to radio
receiving sets. It eliminates that small
feed-back capacity between plate and
grid which was the outstanding defect
of the three element tubes. All the
work that was done to develop methods
of balancing, all the neutralizing meth-
ods, all the complicated transformers
and condensers and wiring, all the care-
ful balancing and re-balancing of the
sets, is swept into history by the screen
grid tube.

It would seem as if this alone was
suflicient reason for using the new tube
in the sets that we build today. There
are those, however, who hesitate about
it. They ask questions about life and
uniformity, and wonder whether it
would not be the part of wisdom to
stick to the tried and proven three ele-
ment tube. It is the same old story of
those for whom the march of progress
is too swift. But their questions can be
answered, and their doubts will soon be
resolved.

Same Filament System

The filament system in the screen
erid tube is exactly the same as it was
in the well established heater type tube.
This answers any question about life.
So far as uniformity is concerned, it is
perhaps true that the new tube may
show a somewhat greater variation for
the next few months. But it was the
variation in that troublesome feed-back
capacity in the old tubes that really
caused the trouble, and in the new tubes
this capacity has been reduced to a
negligible value.

No one claims, of course, that the
tremendous amplification of which the
new tube is capable, can actually be
utilized in a broadcast receiver. No one
would want a receiver ten or twenty
times as sensitive as last year’s models.
They were powerful enough to reach
down to signals no stronger than the

static and noise on a cold winter night,
and any greater sensitivity would be
useless.

Makes Better Receiver

But the greater amplification of the
screen grid tube can nevertheless be
very effectively used to make a much
better receiver. With it, it is possible
to get considerably greater gain in the
radio frequency portion of the set, and
thus to cut down on the audio ampli-
fication which is needed. This permits
the use of resistance coupled audio
stages, which give a tremendous advan-
tage in the quality of reproduction. It
also permits the use of the bias type of
detector, instead of the grid-leak type,
which is another great step in the direc-
tion of good quality. Both of these
features were the dream of set design-
ers years ago, but never until the screen
grid tube came, was it possible to util-
ize them.

Because the tube itself gives greater
amplification, it is not necessary to use
such high ratios in the radio frequency
transformers. This makes possible the
use of types of transformers that give
practically uniform gain and uniform
selectivity over the whole range of
broadcast frequencies. Thus while last
year’s set was quite sensitive in the
middle of the dial, and relatively weak
at one end or both, the new screen grid

sets are sensitive and selective over the
entire dial.

Many Parts Eliminated

Radio frequency transformers for the
three element tubes had to have three
windings. The third winding was for
balancing the feed-back capacity, and
with it was associated the troublesome
balancing condenser. All these parts
are gone in the screen grid set. The
saving in parts and wiring complica-
tion alone is important, but when it is
remembered that these additional parts
were tacked onto the tuned -circuits,
and contributed these losses to cut down
amplification and selectivily, the ad-
tages of screen grid tube become more
apparent than ever.

The set of today and tomorrow uses
screen grid tubes. It is perhaps the
most important contribution yet made
to broadcast reception.

Wise with Sylvania
ROGER M. WISE for seven years

chief engineer of E. T. Cunning-
ham Inc. now occupies a similar
position with Sylvania Products Com-
pany. This became effective August 1.
Mr. Wise is one of the foremost of
radio engineers and his experience em-
braces fifteen years of intimate contact
with every phase of radio activity.

Production Testing of Audio
Frequency Amplifiers

By ArTHUR E. THIESSEN
(Engineering Dept. General Radio Co.)

velopment the manufacturer of

an audio-frequency amplifier ex-
pends on its design, there remains the
prablem of comparing the performance
of the quantity-produced unit with that
of the laboratory model. Without rig-
orous inspection some defective units

HOWE\/ER much engineering de-

Fig. 1. Audio amplifier test set as built
by General Radio for the Vietor Talking
Machine Co.
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are likely to reach the user, which
makes necessary expensive replace-
ments and breeds ruinous ill will.

Some manufacturers check the com-
ponent parts before assembly and fol-
low this with a supplementary “iry-it-
and-see-if-it-works” test. This, however,
is only partially satisfactory because
errors in assembly may still creep in
and because any kind of a trial inspec-
tion requires highly-competent, spe-
cially-trained inspectors if the tests are
to mean anything. Even then, it is
doubtful whether any listening test can
be relied upon to detect small abnor-
malities in the performance of a high-
quality amplifier under production con-
ditions.

When preparing to manufacture their
new radio receivers, the Victor Talking
Machine Company realized the impor-
tance of thorough inspection and the
limitations of the usual methods. Thev
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asked the General Radio Company to
build suitable test equipment, and the
engineering departments of the two or-
ganizations collaborated on the design
of the audio-frequency amplifier test

voltages at each of five selected fre-
quencies (40, 100, 400, 2500, and 6500
cycles) covering the audio-frequency
band. At each of these frequencies the
voltage of the oscillator is made the
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Fig. 2. Schematic of the test panel for making rapid measurements of gain and
overload level in amplifiers

set that is described here. It makes pos-
sible a speedy and accurate test and is
capable of operation by an inspector
with no special training.

The most important characteristics of
an amplifier’s performance are its abil-
ity to show the required amount of
gain or amplification over the desired
frequency range and to deliver the re-
quired amount of power without over-
loading. It was decided that the test
of the Victor Company’s amplifiers
should include an accurate measure-
ment of both these quantities,

The method chosen for making the
test for gain is based upon one some-
limes used for making measurements in
the laboratory. Figure 1 shows it in
schematic form. An oscillator operat-
ing at the test frequency supplies en-
ergy through a calibrated attenuation
network to the amplifier, in the output
circuit of which is connected a suitable
load and a meter for measuring the
voltage drop across it. The network is
adjusted until the voltage across the
load is equal to that measured across
the input terminals of the network.
Then, if all the terminal impedances
between units in the circuit have been
properly matched,” the gain of the am-
plifier is equal to the attenuation or
loss in the network. The complete gain-
frequency characteristics is obtained by
repeating this measurement at as many
test frequencies as necessary.

The overload-level test is also based
upon a laboratory method for deter-
mining where further increases in the
input of the amplifier fail to produce
proportional increases in the power
output. The overload-level is the ratio
{expressed in decibels) of this power
output to the standard reference level
or normal test outputi of 50 milliwatts.

The audio test panels as constructed
are shown in the schematic diagram of
Figure 2. A Hartley oscillator delivers

*This requirement makes neccssary the impedance Z,
I{ the oscillator output voltage be maintained constant
as shown by the volt-meter, the network behaves as
though it were working out of a power source of con-
stant internal elcetromotive force and internal imped-
ance Z. Sce K. 8. Johnson. Transmission Circuits for
Telephonic Communications (New York: D. Van Nost-
rand Co., 1925}, Chapter 8, in particular.

tI. R. E. Standard. See Year Book of the Institute
of Radio Engincers (New York, 1929), p. 107.

same by an adjustment of the respec-
tive feed-back resistances.

From the standpoint of the inspector
using the test set, it is desirable that the
power output of the amplifier be con-
stant at every one of the test frequen-
cies, in spite of the fact that the ampli-
fier gain is different for each one. Then

Fig. 3. Four of the six audio amplifier

test panels as used by Victor for making

production inspection tests on completed
amplifiers

it is only necessary for him to note
whether or not the load voltmeter devi-
ates from a fixed value marked upon
the dial in order to tell whether or not
the amplifier is up to standard. This
is accomplished by inserting enough at-
tenuation ahead of the amplifier to
make the output the same at each fre-
quency. This is the function of the
compensation network shown in Figure
2. Both the frequency change and the
throwing in of the proper compensation
network are made by means of the large
handwheel at the left of the panel
shown in Figure 3.

An alternating-current-operated vac-
uum-tube voltmeter is used to measure
the voltage across the load and to check
occasionally the output voltage of the
oscillator. It is sufficiently sensitive to
indicate deviations of amplifier gain
from normal by as little as one or two

ose
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Fig. 4. Outline chart and power level

diagram for the gain measuring method

used in the amplifier test set. All imped-
ances are assumed to be matched

www.americanradiohistorv.com

decibels. The voltmeter is the one in the
center of the panel.

The input and output networks for
making the overload-level test are con-
trolled by the other hand-wheel. As its
pointer is moved from left to right in
ten successive steps, an attenuation of
two decibels per step is removed ahead
of the amplifier, and, simultaneously,
the same amount is inserted in the out-
put circuit. So long as the amplifier
is operating below its overload level,
the reading of the voltmeter remains
fixed, but, when overload occurs, fur-
ther increases of input fail to produce
proportional increases in the output
power. Thus, the overload level is indi-
cated when the output voltage begins
to drop off as the test switch is ad-
vanced.

In testing an amplifier under work-
ing conditions, it is merely necessary to
connect it to the test panel by means
of a set of flexible leads. With the
overload-level switch set at zero the
gain test is made at each of the five
test frequencies, and, if the reading of
the output voltmeter does not deviate
from standard by more than a specified
tolerance, the amplifier has been shown
to have a gain-frequency characteristic
like that of the laboratory model. The
next step is to set the frequency control
at some point—400 cycles, for example
—and to advance the overload.level
switch until the output voltage begins
to fall off. The setting of the switch
where this occurs indicates in decibels
the overload-level of the amplifier re-
ferred to the reference level.

At the extreme lower right of the
panel, next to the toggle switch for con-
trolling the power supply to the test
set, may be seen two key switches. One
of these throws the voltmeter from the
amplifier output circuit to the output
of the oscillator for checking its volt-
age.

Since the audio amplifier is intended
for use in conjunction with a phono-
eraph pickup (low impedance) as well
as the detector tube of the radio re-
ceiver, its input circuit has a low- as
well as a high-impedance winding.
Gain and overload-level tests are made
for each winding, and the second key
switch makes the necessary internal
changes in the test panel.

By means of this extremely rapid
check practically all of the possible
errors in construction will have been
shown up. When the first production-
built amplifiers were being tested, sev-
eral were found to have a sub-normal
amount of gain in the middle of the
frequency band. Checking them upon
the elaborate laboratory gain-measur-
ing set proved that the test panels were
operating correctly, but the trouble
could not be traced to any fault in the
amplifier until it was discovered that
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the lower-grade wax used for inmpreg-

nating the power trausformers had
been inadvertentlv used in the inter-
slage coupling transformers. It is

highly probable that a simple listen-
ing test would not have found the
trouble, yet the accident is one that
could happen in any asscmbly plant.

By the use of the General Radio Com-
pany’s test panels, the Victor Company
makes its production with great speed
and accuracy and with a consequently
low unit cost of test. The average time
necessary for a complete check is about
one minute, and the amount of devia-
tion [rom standard is held to a toler-
ance of one and one-half decibels. This
test compares favorably in accuracy
with the more elaborate laboratory
measurcments requiring considerably
more time, equipment, and technical
skill. Such high accuracy is justified,
for there is no excuse for the manu-
facturer making heavy investments in
rescarch and qualily materials unless
he is sure that the finished amplifier is
as good as the approved laboratory
model.

In addition to the check upon the
completed amplifier, all of the com-
ponent raw materials are tested before
assembly. All input, inter-stage, and
output coupling transformers are in-
serted in amplifiers of known excel-
lence which are then tested on the test
panel. 1f the amplifier shows normal
performance, the transformers are
shown to be satislactory.

Ten of these amplifier test panels
have been built for the Victor Company
and five more are now in process.

The flexibility of the test set makes
it adaptable for use with almost any
andio-frequency amplifier, and it may
he readily altered to take care of such
changes in the design of the amplifier
that may bhe made after production has
begun. The method of working out the
problem is general enough to show
definitely that laboratory methods can
successfully be applied to production
tests.

New Rating on 280
SYLVANIA Products Company of

Emporium, Pa., makers of Syl
vania radio tubes, announce a new
rating for the SX-280 rectifier tube,

This tube may be operated with as
much as 40 volts a. c. applied to each
plate of the tube, providing the current
drain does not exceed 110 milliam-
peres.  This will allow considerably
higher d. c. voltages to be obtained for
operation of power tubes.

This change has been made possible
hecause most receivers do not require
the maximum output current of the
tube which is 125 milliamperes. If
more than 110 milliamperes is required,
it is best to limit the applied a. c. volt-

Fig. 1. Front panel view of the completed capacity bridge

age to 350 volts per plate if satisfactory
life is desired.

Fxtensive life tests have been con-
ducted for several months before this
new rating has been approved.

Sereen Grid Recommendation
THE following changes in operat-

ing voltages employed with the
Sylvanta SY-224 tube are rcqom-
mended.

The control grid negative bias should
be increased from 1Y% volts to 214
volts, while the screen-grid voltage
should be raised from 75 volts to 90
volts.

The control grid bias voltage is in-
creased so Lhat a larger grid swing may
be handled, especially in the third r. f.
stage, without overloading taking place.
This will prevent to a large extent car-
rier modulation. The loss in gain due
to increasing the conirol bias is com-
pensated for by increasing the screen-
grid volltage. The plate current will be
increased slightly.

If the potential of the screen-grid is
varied to control volume it is very nec-
essary that a “bleeder” or shunt resist-
ance be employed to furnish a larger
part of the current which flows through

the biasing resistor so that the bias will
remain constant regardless of volume
control position.

Making a Capacity Bridge
By R. K. Pew
(Technical Editor)

HE service man, the set builder
T and the repair man very often find
the need of a capacity bridge quite
helpful whether in the repairing, build-
ing or designing ol radio equipment.
At the present time the capacily
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Fig. 4. This picture shoiwes a rear view of the capacity bridge

which is entirely suitable for the uses
of the service man, set builder or ex-
perimenter. Those capacity bridges
which do have suitable ranges for this
type of work also have a purchase
price which is almost prohibitive to
the service man, set builder or experi-
menter. For these reasons it was con-
sidered advisable to design, construct
and publish the details of a capacity
bridge which would have a range suit-
able for these purposes with an accu-
racy great enough to be entirely de-
pendable for the problems at hand;
also for the price to be within the
means of the average fan.

In the design of the capacity bridge
for the use in the average non-design-
ing laboratory, there had to be con-
sidered accuracy, speed and rapidity of
operation, simplicity of construction
and parts. It is believed the capacity

bridge herewith described fulfills the
requirements to such an extent that it
would be a very desirable instrument
in any of the aforementioned classes of
work.

May Increase Range

The lowest capacity which is possible
to be measured on this bridge is ap-
proximately 0000024 micro-farads.
Then by the use of four range stand-
ards the range may be increased to ap-
proximately .01 mfd. It would be quite
possible to increase this range to 1, 2,
3 or 4 mfd but it is very difficult to
obtain standards with little enough
variation that could be used with the
.00025 mfd variable in the bridge. Also
the power factor of the majority of by.
pass condensers is sufficiently high that
a correct null point would be difficult
to obtain in most cases. Therefore, we

have not increased this range to cover
the high value of condensers. Further-
more the absolute capacity of bypass
and filter condensers in the usual radio
circuit is not critical enough to war-
rant the addition of the range standard
which would prove undoubtedly very
expensive.

The circuit of this bridge as will be
noted in the schematic diagram in Fig.
2 is of the typical Wheatstone tvpe
and uses the capacity substitution
method, the bridge being fed by a 1000
cycle oscillator and a null point being
obtained by the use of head phones
in the output circuit of the bridge. In
order that the bridge be direct reading
or nearly so it is quite necessary that
that variable condenser be of straight
line capacily or as nearly so as pos-
sible. It should also have as low a
power factor and phase angle as pos-
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sible. For these reasons the National
condensers have been picked. It will
be noted that one, which is the vari-
able, is .00025 m{d capacity and the
scmi-fixed standard is 0005 mfd ca-
pacity; the coupling transformer is the
Thordarson R-3000 and the telephone
coupling transformer is the Thordarsan
R-200. 1In reference to these two con-
densers and the two transformers it is
absolutely imperative that these particu-
lar makes and types be used in this
bridge, otherwise it may not be possi-
ble to get a satisfactory null point, the
panel will he “hot” and the capacity
readings may not be in accord with the
object of this design. The zero balance
condenser and the loss adjustment con-
denser, the grid leaks and the grid leak
clips, binding posts, etc., may be read-
ily substituted if so desired, but if other
than these are substituted the accuracy
of the results obtained when these sub-
stitutions arc made cannot be guaran-
teed.

Follow Dimensions Carefully

It will be noted that there is a panel
layout drawing and a graphic wiring
diagram and details of dimensions for
the laying out of this panel. We wish
to advise very strongly that this bridge
be constructed from these drawings and
every part and every dimension copied
exaclly.

It is also necessary to use a General
Radio type 213 1000 cycle audio oscil-
lator with this bridge connected as is
shown in the drawing. No other oscil-
lator or system of connections will op-
erate at all satisfactorily.

The theory of operation of any
Wheatstone bridge is that if a voltage
is applied across one side of the bridge
and all four sides or any two adjacent
sides are equal, 1o eurrent wili flow in
the opposite side of the bridge. There-
fore, if the 1000 cycele nole is impressed
on the input of the bridge and the
bridge is in balance, no current will
flow in the output, therefore no signal
will be heard in the ’phones. The
method of operating this bridge is to
balance the bridge for zero or minimum
capacity. Therefore, if a capacity is
added to any one arm of_ the bridge it
will be thrown out of balance and the
signal will be heard umtil the opposite
arm has sufficient capacity added to
balance the bridge. There has heen
placed on both sides of the variable
condenser a shield. The purpose of
these shields is so that when the rotor
is turned the capacity coupling between
the standard condenser and the two
adjacent condensers will remain con-
stant.

The loss adjustment condenser was

constructed from two [Hammarlund 65
mmf midget condensers. This is very

readily done by the removing of the
stator from one of the condensers and
connecting it to the other stator by
means of the bhakelite strip running
across the bottom of the two stators and
being fastened by 6/32 machine screws
into the holes already provided in the
bottom of the stator shafts. The panel
as used is of aluminum approximately
3/16 in. thick. Care should be used in
the drilling of the aluminum panel as
drills very readily “creep” and turn
over at the edges of the hole. Tt is
nccessary that a very sharp drill is
used. It would be well to wire the
bridge with No. 12 solid bus wire, as
this is very rigid, which is quite neces-
sary.

The two 1 megohm grid leaks should
be as close as possible in value but it is
not essential that they be closer than
10 per cent of each other. After the
bridge has heen constructed and wired
it is then ready for adjustment. The
type 213 oscillator should be connected
1o the bridge as illustrated and turned
on. The variable standard condenser
should be turned to maximum capacity
and the dial set at zero. This is very
important and should be done with
care. Upon connecting the phones it
will very probably be found that the
thousand cycle signal is very loud.
The semi-fixed condenser should then
be rotated preferably with some insu-
lated material such as a bakelite rod
or wood sticks until as good a null
point as possible is reached. The zero
adjustment condenser should be set at
approximately 350 degrees of the dial
or one-half capacity. Then rotate the
loss adjustment condenser and it prob-
ably will be found that a perfect null
point is reached. The bridge is then
balanced and the .0005 mfd semi-fixed
condenser should be left in this position
and not moved. If a condenser is then
placed across the unknown capacity
binding post, the bridge will be out
of balanee until the variable condenser
is turned which decreases its capacity
to a like amount as the unknown con-
denser. Therefore, if the amount of
decreased capacily is known, the ca-
pacity of the unknown condenser will
be known. Inasmuch as the condenser
used is a straight line capacity, it will
have a certain amount of capacity for
every division on the dial. This ca-
pacity will probably be equal over 90
per cent of the dial reading, that is,
from zero to 90, the reading of the dial.
Therefore, if the capacity factor per
division of the dial is 2.4 mmf and we
find that the dial reading is 10, after
the bridge has been balanced and the
unknown condenser connected. we will
multiply the dial reading 10 by 2.4
which would be 24 mmf. As it is prob-
able that there are no two condensers
that have identically the same capacity,
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it would be well after constructing and
testing the bridge to have it calibrated
to obtain the correct factor of capacity
per degree of dial reading.

How to Measure

Now consider that we ave going to
measure a condenser [rom the start.
Turn the capacity dial to exactly zero.
Then turn the zero adjustment con-
denser and the loss adjustment con-
denser simultaneously until the perfect
null point has been reached. After this
has been set do not change the zero ad-
justment condenser while making meas-
urements as this will destroy the value
of the capacity dial reading. The un-
known condenser is then placed across
the X binding post with as short a lead
as possible. The capacity dial is then
rotated until ihe null point is reached.
It may be found necessary to change the
loss adjustment condenser to compen-
sate for the change in losses between
the standard capacity condenser and the
condenser under measurement, but do
not under any other condition change
the zero adjustment condenser. When
the null point is reached note the read-
ing on the capacity dial and multiply it
by the capacity factor in the bridge and
you will have the capacity of the un-
known condenser. To increase the
range of the bridge over .00025 mfd it
is necessary to add to one side of the
bridge a standard condenser. In this
particular instance we have added four
condensers having the values of .000253,
0005, .001 and .01 mfd. Sangamo mica
condensers were selected and have the
advantage of having threaded bushings
for connections. In this may be screwed
General Radio plugs which fit into the
range standard jack very convenicntly
with a minimum amount of increased
capacity. These four range standards
should be calibrated to six or eight
places to determine their absolute ca-
pacity in order to obtain accurate re-
sults. In order to use these condensers
to measure values above .00025 wfd
the following steps are taken: [irst,
the bridge should be balanced at zero
setting of the capacity dial. Then in-
sert the standard condenser and connect
the unknown condenser. The bridge
should then be balanced as in the previ-
ous case. The value of the unknown
capacity is merely the dial reading of
the capacity dial times the capacity
factor of the bridge plus the capacity
of the standard condenser.

It will be readily seen that all types
of variable condensers may be cali-
brated for capacity or three or four
gang condensers may be lined up for
capacily and measured up for accuracv
of stages, fixed and midget variable
condensers may be very readily, simply
and quickly calibrated.
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Parts Required

The following parts are required for
the construction of the capacity bridge
here described:

1—8 x 19 x 3/16-inch aluminum panel
1—Thordarson R-300 transformer
1—Thordarson R-200 transformer
1—National .0005 mfd SLC condenser
1—National .00025 mfd SLC condenser
2—Hammarlund 65 mmf condensers
1—Hammarlund 15 mmf condensers
2—Amsco 2 megohm grid leaks

2—Amsco mountings

7—Eby binding posts

3—Bakelite strips

8—General Radio 274-P plugs

2—General Radio 274-J jacks

1—General Radio 303 vernier dial

1—General Radio 310 dial

1—General Radio 213 audio oscillator

1—Sangamo .00025 mfd mica con-
denser

1—Sangamo

1—Sangamo

1—Sangamo

.0005 mfd mica condenser
.001 mfd mica condenser
.01 mfd mica condenser

A Production Breakdown Test For Leaky Condensers

By R. 0. Lewrs
Engineering Dept., Grigsby-Grunow Co.

indicate the condenser which

breaks down, without rupturing or
blackening the material around the
puncture. This is true, because it is
necessary to examine the puncture in
the laboratory to determine the cause of
breakdown. Also, the apparatus used
for breakdown test must not furnish
enough energy, or current through the
puncture, to melt the foil back from
the puncture, causing the condenser to
heal itself temporarily. A condenser
self healed is alinost certain to break
down later in someone’s power unit.
This comes about by the formation of
carbon and water, from the wax and
paper, when the heat due to the heavy
current breaks down these materials
chemically. The carbon is already a
conductor, also the water in combina-
tion with the materials of which the
paper is composed makes an excellent
electrolite through which current will
readily pass.

THE ideal breakdown test should

Rugged Test Set

A rugged test set, which will do the
above mentioned things and in addition
detect a condenser which does not blow
but shows a leakage current of less than
200 microamperes, can be constructed
at low cost.

The apparatus consists of the usual
high voltage source, a pair of resistors
and a small one hundred volt neon
lamp. The arrangement is shown in
Figure 7.

R; is the current limiting resistor, it
limits the current to a low value which
does not overload the neon lamp or
burn the condenser. Ra is the voltage
resistor. When the current flows through

" Rs a voltage is built up across the lamp
causing it to light.

The neon lamp has a characteristic
as follows: When a d. c. voltage across
the lamp is steadily increased from zero,
there is no apparent current flowing,
until a certain definite voltage is
reached. Then, the lamp flashes or a
glow appears on one of the electrodes.

When the lamp is once lighted or
flashed the voltage can be reduced more
than twenty volts below the flash volt-
age, with the glow still apparent, but
much less pronounced. After the lamp
is flashed and the voltage is then re-
duced the glow persists growing more
faint, as the current through the lamp
decreases, until at about 100 to 200

microamperes it becomes invisible and
the current drops to zero.

It is best to select the lamp for use
from several, as some lamps cease to
glow at higher current values and are
therefore less sensitive as leak indica-
tors, but can be used as short indicators
on a life test.

Curve of Neon Lamp

A characteristic curve of a neon lamp
used for test purposes is shown in Fig-
ure 6. The flash voltage at which this
particular lamp lights is 146 volts. The
curve shows that the voltage can be re-
duced to 118.5 volts before the current
is reduced to zero. The glow disap-
pears when the voltage has reached 119
volts. The current at which the glow
disappears is less than 100 micro-
amperes.

The resistance values of the lamp for
calculation can be taken directly from
the curve as the voltage divided by the
current at any particular point on the
curve gives the resistance. Thus at 120
volts the current is 200 microamperes

(Continued on page 126)
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Amplifier for Belasco Play
D_\V]D BELASCO in his produc-

tion of “Nima” used an ampli-
fier to produce the various stage
sounds he needed and also for the am-
plification of the orchestral music.
The amplifier was constructed in
such a manner as to make il suitable
lor all purposes for which an amplifier
could he used. It was designed so that
it vould he transporied and set up in a
theater in a short space of time.
The setting for the play represented
a gigantic machine which extended out
into the auditorium.

Where to Put Orchestra?

The pit that is generally used for the
musicians was made a part of the scene
and a great deal of the action took
place there. As a large orchestra was
needed for the many music cues a new

Fig. 1. This photograph shows the

elaborate mechanical set-up required

for the Belasco play deseribed in this
section

wwWw americanradiohistorv com

place had to be found for the musi-
cians.

The slage was overcrowded with scen-
ery, so that the only available space
where the musicians could be placed
was in the fly-gallery.

The large setting was enclosed with
a cvclorama which exiended from the
stage to the grid-iron, which being
made of heavy oil cloth kept the sound
of the music from reaching the audi-
torium.  But amplification solved the
problem. Two three bullon micro-
phones were placed in the fly-gallery
which were connected to the input panel
of the amplifier.

The input panel consisted of two
AmerTran mixers, a Thordorson micro-
phone transformer and three stages of
impedance coupled amplification, vsing
Thordarson Autoformers.

The input panel was coupled to an

Fig. 2. A4 thrilling mament in the
play “Mima” when the machinery
was wrecled
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Fig. 3. This is one of the drums used in

producing sound effects to simulate
noises of heavy machinery in full opera-
tion

amplifier using one stage of straight
audio and one stage of push-pull.

The first stage using a 112-A tube the
push-pull stage using 4- 250 tubes in
parallel. In the first stage a Thordarson
R-300 transformer was used, the push-
pull transformers were also Thordar-
son.

Locating the Speakers

The output of this panel was fed to
three giant dynamic units made by the
Amplion Co. which were attached to
three exponential horns, these were
mmade by the Racon Co.

One of the speakers was hung in the
center of the stage over the proscenium
arch, with the opening facing the back
of the stage, the others were placed in
the first entrance back of the proscenium
and almost against the side walls. The
openings were faced slightly back stage
and not directly at the audience. It was
found through experiment that better
quality was obtained when the speakers
were not directed toward the audito-
rium. The speaker on the right was
under the fly-gallery on which the musi-
cians were playing and where the
microphones were placed, but curiously
there was no how! created in the
speaker, a thing that generally happens
when the microphones are placed in
such close proximity to the speaker.
This proves that it is best not to de-
pend too much upon theory. Small
changes in conditions may reverse the
entire order of things.

For the sound effects various devices
were used and these were actuated by
motors.

The device that created the sound, a
motor and a two button Amplion micro-
phone was placed inside of a box. The
microphone was connected to an input,
the arrangement being identical to the
one that was used for the music.

The modulator was set for maximum
amplification and the volume was con-
trolled by 2-400 ohm resistances on the
niixer. the panel having two mixers one
effect could be brought on after the
other and any degree of sound could be

obtained from barely audible to maxi-
mum.

Making the Noises

The sound effects in this instance
were used to create noises that would
be produced by heavy machinery in
full operation. Mechanical bass drums
in boxes produced the deep tones. On
one of the drums a piece of tin was
interposed hetween the beaters and the
head and this was fastened only at the
lower edge, the tin being loose gave a
metallic vibration.

A whirring sound was produced by a
snare drum. A motor had a wooden
disk attached to its shaft on which were
fastened two straps and the centrifugal
force created by the speed of the motor
threw these straps outward and as they
struck the drum head in a succession
of rapid beats they produced a con-
tinuous whirring sound.

Another effect was composed of a
small motor on the shaft of which was
fastened a thin metal disk, the edge of
the disk having a series of perforations,
the protruding edges of which struck a
piece of thin brass held in a clamp and
which was adjustable, so that the pres-

Fig. 4. Another one of the drums which
produced a whirring sound in the play
“Mima”

sure could ke varied against the per-
forations. By regulating the pressure
the sound was varied and could be re-
duced from a high metallic whirr to a
low metallic beat.

Power Supply Portable

The power supply for the amplifier
consisted of two Esco generators, made
by the Electric Specialty Co. of Stam-
ford, Conn. The one which supplied
the current for the filaments was a
dynamometer having an output of 17
amps. at ten volts.

The B supply was a motor generator,
the generator having a split winding,
and gave voltages of 135 and 500.

Both sets had a field rheostat for
voltage regulation. The generators were
installed in separate metal lined boxes
with hinged covers. When the covers
were closed the boxes were ready for
transportation.

The filters and chokes for the A and
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B were installed on the two lower
shelves of the cabinet.

The current for the microphones was
supplied from a six volt storage bat-
tery. The 10 volt generator supplied
the current for the fields of the dynamic
speakers and a resistance was used to
cut this to 7 volts. One of the panels
was used as an amplifier for records.
Two Stromberg Carlson pick-ups were
used on two electric turntables.

Each panel was built on a shelf that
could be drawn out of the cabinet for
examination or repairs.

On the input panels there were 4 mil-
liammeters which were used for the
readings of the microphone current and
to keep a check on the microphones.
These are a necessity as the micro-
phones would get packed. Each panel
was provided with jacks so that a mil-
liammeter could be inserted at any
stage for testing the circuit or to check
up on the condition of the tubes.

What Play’s About

During the theater season of 1929,
all of New York talked about the extra-
ordinary production that was produced
by David Belasco at a tremendous ex-
pense. The name of this play was
“MIMA” and was taken from the story
called the “RED MILL.” The name
“RED MILL” gives one a better idea
of what the play consisted of than the
name “MIMA,” due to the fact that the
whole stage setting was one stupendous
machine. The entire stage was torn up
and rebuilt in order to facilitate the
many details necessary for the com-
plete construction of this big machine,

Over 100 electric motors were used
to drive the moving mechanisms, all of
which were built of the genuine parts
such as worm gears, reciprocating
shafts, huge flywheels and mammoth
cylinders. The appearance of the set-
ting was very impressive.

Devil Designs Machine

The story reads that this machine was
designed by the devil and it took him
about a million years to complete its
assembly. So large was its construction

Fig. 5. The control panels each mounted
on top of the other are shown in this
photograph
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Fig. 6. The installation pictured above is one of the several which form a permanent

exhibit in our laboratories.

In this job the AmerTran public address amplifier is

used with a Best speaker and Baffleboard Co. baffle

on the stage of the Belasco Theater that
there was no room for the orchestra.
Therefore, to supply music to the audi-
ence, the orchestra had to be located in
a small room hack of the stage. The
next program was lo carry the music
from this orchestra out to the audience;
also, 1o do justice to the massive ap-
pearance of this stage selling, proper
sounds of great volume were necessary
to duplicate the sound of a huge ma-
chine in motion. This problem was
sotved through the combined efforts of
Mr. Hartman, who is the head of
Belasco’s technical staff, and the acous-
lic engineers of the Amplion Corpora-
tion of America.

Makes Own Installation

NE of our readers, Fdward M.
O Scribner of Schoharie, N. Y.,

sent us photographs and a de-
scription of a public address system
that is used in his home town theater.
On account of the number of requests

for material of this sort we are quot-
ing his letter in full:

Built in 2 Decks

“I am enclosing several photos of
our theater music outfit which we
(Minard Spateholtes and myself) nade
aceording to vour article in the Janu-

Fig. 7. Firemen’s Hall, Schoharie, N. Y.,

where the device is in wuse. OQutfit in

room gcith window to right of entrance

on front shown on right of picture. Hall
100 feet long and 40 feet wide

ary issue of vour Call Book. In order
to reserve all the room possible and to
make the unit more compact we made
it a ‘double decker’ having on the bot-
tom shelf the power and filament sup-
ply unit together with plate resistors
and all condensers. Exira condensers
were placed in the bank to make
changeaver to a new one should one
break down very easy. The condensers

Watch For It

In the January issue of the
CITIZENS RADIO CALL BOOK
MAGCAZINE will appear a descrip-
tion of the installation of the
Natural Sound Amplifyving System
for distributing musie and specch
from one park to twenty-five other
parks in the City of New York.
This contract was awarded to the
Natural Sound Amplifying System,
Inc., of Philadelphin and New
York.

The points of origin are located
in Central Park, Manhattan, and
Prospect Park, Brooklyn, from
where the sound is distributed to
twenty-five other parks in the five
boroughs of the City of New Yeork
through fire department wire head-
quarters in ecach of the five bor-
onghs over approximately six hun-
dred miles of the fire department
cable system.

—Editor.

were not in a block as you described
them but were made up of single units.
A metal strap holds them in place as
well as grounds all the metzl containers
which are soldered to the supporting
strap. The top unit or shelf contains
the amplifier, transformers, grid re-
sistances, center tap resistances and the
various jacks (one inserted in the plate
circuit of each tube including the recti-
fier tubes to measure plate current in-
stantaneously without the use of a test
set, etc.) and switches.

“Now one 150 m. a. milliammeter
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and one 10 m. a. milliammeter will
make all of the plate current readings
of the set by simply plugging in on the
desired jack. The jacks and meters are
so situated so as to make it impossible
to plug the 10 meter into the 250 or
281 plate circuits. This is done by mak-
ing the length of the cord on the plugs
going to the meters of certain lengths.
On the left of the panel (also not
shown) is a switch for cutting in rec-
ords, microphone or radio at will with-
out changing connections with wires,
etc. On the right of the set there is an-
other switch (not shown) which gives
any desired selection of output imped-
ances from the 5-M 218 transformer.

Be Careful of Hum

“Now to tell you what was used and
the plan of the layout. All the trans-
formers used were Silver-Marshall. The
choke coil was also Silver-Marshall. In
mounting the first two transformers
care must be exercised or an abnormal
amount of hum will be experienced.
The first transformer S-M 255 is
mounted on end as is the second S-M
257 and the mounting is so made as to
make them movable. This aids greatly
in doing away with considerable hum.
And by all means ground the device
before the set is turned on to deter-
mine the position of the various parts.

“The volume control for the ampli-
fier is a 100,000 ohm potentiometer. We
tried several places to use this but the
most satisfactory was by hooking one
end of the resistance strip to post No.
3 of the first transformer, the other end
of the resistance being grounded and
connecting the movable arm to the grid
of the 227 tube. We also discovered
that a center tap on the 281’s rid the
apparatus of some hum.

Two Turntables Used

“Now to the turntables. Two turn-
tables were used. Each electrically
driven by induction motors. Each turn-
table was 12 in. in diameter. The elec-
tric pick-ups are Pacent DeLuxe. Sev-
eral were tried but Pacent seemed to
give the best results. Our fading de-
vices and volume controls are very
stable and simple in operation giving
the best results from all types that we
tried.

“The speakers used are as follows:

Fig. 8. Complete set up of amplifier
and turntables
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One Peerless 7 in. cone and one re-
modeled Magnavox horn type made
over into a cone. Both are dynamics.
Hum from speakers inaudible 10 feet
away. Photo shows Peerless 7 in. cone
mounted on 1 in. wood casing. The
front is plaster board. The speaker is
mounted on a shelf and set snug against
the front of the case but not bolted
fast by any means. The speakers set
at the angle to the screen shown.

“The turntables and amplifier are en-
closed in a little room off the main audi-
torium at the back. As you will notice
from the picture of the interior of the
theater the floor is flat using chairs for
seats. This affords the possibilities of
dancing and suppers. The room is so
located that the volume can be readily
adjusted to bring out certain records
soft or loud as desired. The booth is
directly above and a telephone system
makes communication very easy. The
interior of the theater being very high
(36 feet) and the side walls with no
hangings makes reproduction or orches-

i e e ——

Fig. 10. This is the power amplifier. In
the top deek are located the main tubes
and transformers, grid bias and meters.
From left to right: first two 250°s, then
two 226’s followed by a 227. Lower shelf
contains plate and filament voltages,
plate resistances, condensers and filter
system

tra and stage acts quite difficult but
with our outfit we have not had the
least trouble with acoustics. It sim-
ply is grand and spell it with a capital
G. Only Victor electric cut records are
used.

“To give you an idea of just how
faithful the reproduction is Mayor P.
E. Taylor of Schoharie says that it is
the best he has ever heard including
Vitaphone. Phototone, Movietone and
Photophone. Mr. Taylor is a very ar-
dent movie fan and knows what he is
talking about. Matt Merenesse, a vet-
eran in moving pictures, having written
several movie plays himself, says that
it is the most natural of all musical
reproducing devices including the
above, as did Mr. Taylor, that he has
ever heard. He praises it for its fullness
of tone quality and freedom from
needle scratch. John Fain, fire chief,
says equally as well of it as do the
Very few people attending the
movies know how it is done and most
think it is like the talkies.

e o
11_-”_ o,
WEIRB DR

Fig. 9. In this photograph is shown the Samson PAM amplifier and the Wright-
DeCoster dynamic speaker and flare. This is another of the units in the permanent
demonstration in our laboratory

Free Street Movies

“The season at the Firemen’s Hall is
now over as we have during the sum-
mer months free street movies. It was
at first planned to use this for music
for them as heretofore no music what-
ever accompanies the picture. The
Board of Trade were very enthusiastic
about it at first and wanted it but they
thought that it could be rented and op-
erated for them for about $7.50 a night
including music, etc. Well, I gave them
a different idea of it. Danger of dam-
age in transporting and the tubes blow-
ing out made it utterly impossible to
do it for that amount and then there is
the music to consider also. The plan
was to have them buy whatever extra
records werz necessary and these in
turn become our property for the use
of the rest of the records.

“It seems that it will not go on the
street. We might, however, put it on
one night for our own curiosity to see
just how it will work. Then the Board
of Trade will look more friendly to it
and perhaps we will get the job. It will

Fig. 11. This shows the Peerless 7 in.
dynamic speaker on the stage. The box
is 1 in. wood, 12 in. wide and 2 ft.
square. There is no back to it. The
front is plaster board and the speaker
sets snug against it. There are two such
speakers, one at either end of screen
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be of great value to us to try it so that
we may further the development of it
in whatever ways we can.

“Recently I have placed a new fader
control for changing over records. This
consists of a center tapped potentiome-
ter. I bought a 250,000 ohm resistor
and soldered a center tap on it. This
by the way was a graphite resistor with
the small U shaped wired on it to take
the brunt of the wear from the sliding
arm of the potentiometer. It, of course,
is used also as a volume control for the
individual record but as I told you be-
fore the main volume control is located
in the grid circuit of the 227.

“We are now attempting to make an
adapter to use it with a Majestic radio
set for stepping out the volume and
preserving the tone quality. The results
of this will be sent you as soon as the
tests are made.

“I have your summer edition of the
Call Book and find the article concern-
ing the Silver-Marshall 720 using Uy-
224 tubes just what I want. I have con-
siderable of the parts especially the
condensers. The small fixed condensers
14 mf that I have are considerably
larger than those shown in your cuts of
the set.”

P. A. and Speaker Exhibit
S 0O much interest has been created in

power amplification work, espe-

cially as it refers to theatre, dance
hall and other entertainment installa-
tions that we have put together a per-
manent demonstration exhibit in our
laboratories at 508 South Dearborn
Street, Chicago, Illinois. Two of the
participants in the permanent demon-
stration are shown in Figures 6 and 9
in this section. The first one is the
AmerTran public address amplifier in
connection with a Best speaker and
a Baffleboard Co. baffle; the second in-
stallation is one employing a Samson
PAM amplifier and Wright-DeCoster
dynamic speaker and flare.

Those contemplating installations of
this type will have an opportunity of
calling at our laboratories where these
installations may be inspected.
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Radio Test Table

T the recent radio shows in New
A York and Chicago the Weston

Electrical Instrument Corp. of
Newark, N. ]., had on dcmonsiration a
radio test table, a photograph of which
is given on this page, ligure 1. The
schematic wiring diagram involved in
the radio test table is shown in Figure
2 on the next page.

For the benefit of those who might
have a desire to build up such a test
table in their work shop or service de-
partment, we are giving herewith the
list of material required for the con-
struction of such a table. The first por-
tion of the list of parts comprises those
units which are available from Weston,
while the remainder of the parts lists
shows the material which is to be ob-
tained from other sources.

List of Parts

1—Model 301 milliammeter, 1.5 m. a.

2—Model 301 voltmeters, 15 v. {1000
ohms per volt.)

1—Model 301 milliammeter, 15 m. a.

1—A\lodel 476 voltmeter, 750/150/16/
8/4 volts.

1—Model 301 voltmeter, 100 volts,
(1000 ohns per volt.)

1—Model 301 voltmeter,
(1000 ohms per volt.)

1—Model 476 condenser meter, 1.5/15
mfid.

1—Model 301 voltmeter. 750/250
volts, (1000 ohins per volt.)

All the abové instruments are pro-

vided with Bakelite cases.

1—150 m. a. shunt for 1.5 m. a. mil-
liammeter.

2-—-135.000 ohm multipliers to in-
crease 15 volt range to 150 volts.

1150 m, a, shunt for 15 m. a. mil-
liammeter.

2-—20.000 ohm multipliers for 750
volt a. ¢. range.

1-—80 ohm multiplier for 16 volt a. c.
range.

1—10 ochm multiplier for 8 volt a. c.
range.

8 volts,

E

1—500,000 ohm multiplier for 750
volt d. c. range.

| —Cord, plug and adapter.

1—Filament selector switch and dial.

2—Single pole, double throw push
buttons.

1—Single pole, single throw (closed)
push button.

1—Bakelite panel, 28 x 14 x 3/16
inches, cngraved.

A—Yaxley double pole, double throw

switches.

1—Yaxley single pole, double throw
switch.

1—Yaxley single pole, single throw
switch.

2—A. C. outlets.
2—Switches for outlets.
19—FEbhy binding posts.
1—Fby UX type socket.
1—Fbhy UY type socket.
Misc. nuts, screws, holts, etc.

Western Electric Tubes

ITH the increase in public ad-
Wdress work being performed and
the amount of service which
such systems require, we have had many
requests from readers for the charac-

teristics of tubes made by the Western
Electric Co.

381

Very few of the Western Electric
tubes are available to the general public
because these tubes are furnished either
to radiophone broadcasting stations op-
eraling under A. T. & T. or in connec-
tion with power amplifiers or public
address systems built by the Western
Electric Co. However, there is an ex-
ception in the case of the 205 and the
216 type tubes, which are not restricted.
Accordingly we are giving in the table
below the characteristics of the two
tubes not restricted by the Western Elec-
tric Co. Perhaps this information will
be useful to many of those who have
written for this data.

No. 205-D Vacuum Tube:

Normal filament current, 1.60 amperes

Normal filament voltage, -} to 5

Normal plate vollage as amplifier, 200
to 300

Normal plate voltage as oscillator, 350

Normal grid voltage as amplifier, —10
to —20

Normal plate current, 15 to 30 milliam-
peres

Plate to filament impedance, 3000 to
4500 ohms

Maximum safe plate voltage, 350

Amplification constant, 6 to 7.5

Figure 1
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MY-227 25 L75 .. 9 .. 180 135 2,250 . - 60 8800 1,000 88 . Det. & Amp.
MY224 25175 _. .. .. 180 15 283 75 18 .. 40 400000 1050 420 . R.F. Amp.
MX120 33 132 . .. 135 225 3360 .. 67 6300 525 33 110 Power
MX-112 50 50 ... 135 9.0 1285 . — _ 70 5000 1640 82 300 Power
MX171 50 .50 .. 180 405 2025 . .. 200 2000 1500 30 700 Power
MX-245 25 15 250 500 1515 . .. 330 190 180 35 1800 Power
MX-250 75 125 450 800 1455 . 550 1800 2100 38 5000 Power

NOTE:—Divide C bias relsistor value in ohms by number of tubes

paralleled (or push pulled) to get proper C bias resistance.

Maximum continuous plate watts, 15
Maximum intermittent plate watts, 20
Watts output as an oscillator, 5

No. 216-A Vacuum Tube:

Normal filament current, 1.0 amperes

Normal filament voltage, 5 to 6 volts

Normal plate voltage, 130 volts

Maximum safe plate voltage, 160 volts

Maximum plate current, 6.5 milliam-
peres

Grid voltage, —9 volts

Plate filament impedance, 5900 ohms

Amplification constant, 5.9

Constant Resistance Control

HERE have been objections in the
Tpast to the usual type of volume

control when used on a phono-
graph pick-up or on an amplifier, the
principal objection being that in the
variation of the volume the impedance
of either the input or output circuit is
changed.

However, we now note that a new
type of constant resistance volume con-
trol known as the Tonatrol type U is
being marketed by Electrad, Inc., of
New York.
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This particular constant resistance
volume control has been designed pri-
marily to control the volume of the
phonograph pick-up. The basic differ-
ence between this volume control and
the ordinary rheostat or polentiometer
type of control is that varying the vol-
ume does not effect the impedance of
either the input or output circuit. A
smooth and noiseless volume control
therefore results.

Type U Tonatrol has three terminals.
The two bottom terminals of the Tona-
trol connect to the phonograph pick-up
terminals while one of the bottom ter-
minals and the top terminal connect
either directly to the grid and filament
terminal of the detector tube or to the
input terminals of a pick-up trans-
former.

This constant resistance volume con-
trol may also be used to control the
volume of individual speakers con-
nected to the same amplifier providing
the power supplied to each speaker
does not exceed two watts. Individual
speaker volume may be varied without
effecting the sound amplitude of the
speakers connected in the same circuit.
In this case the terminals at the bottom
connect to the amplifier output ter-
minals while the speaker terminals con-
nect to one of the bottom terminals and
the top terminal.

Potter Replacements
FOR the benefit of those having

service calls on Majestic, Brown or

similar B eliminators, we are giv-
ing herewith the code numbers of Potter
condensers which may be substituted
without any alteration in the wiring.
On the Majestic Master B eliminator
which is a 60 mil 150 volt job Potter
condenser code 4359 should be used;
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on the Brown B Super Power one to
twelve tube capacity Potter code 14360
should be employed. In the case of the
Majestic Super B eliminator Potter
condenser 4317 is substituted. Potter
condenser 4313 may be used in the Ma-
jestic  Special DMaster B eliminator
which is a 60 mil at 180 volts job. In
the case of the Majestic Standard B
climinator Potter condenser type is
1341,

Sell Sets to Police
NEW YORK'S blue coats are to

have 200 cruising cars equipped

with receiving sets to intercept
department orders flashed from a new
short-wave transmitter installed in po-
lice headquarters. Each set, placed in
one of the speedy runabouts of the de-
partment. will be constantly tuned to
station WPY at headquarters. A gong
will sound in the receiving set, so that
patrolmen may listen-in for orders. The
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dispatches will be by radio telephone—
since it would otherwise be necessary
to train at least 200 patrolmen as op-
erators.

Other cities are already making use
of radio keeping in touch with patrol-
men. In some cities the usual broad-
casting stations are employed for flash-
ing police reports. While at first
thought this would seem poor practice,
inasmuch as criminals may be notified
of police movements, as a matter of
fact there is very little lost since crim-
inals can tune in short-wave signals
quite as well as broadcast signals if
they wish to do so. Meanwhile, broad-
casting the police bulletins serves to
inform the public at large, who in many
instances are thus in position to help
the police, particularly in such matters
as missing cars, suspicious characters,
missing persons and so on.

Perhaps receivers for picking up big
city police broadcasts can be sold to
police departments in smaller cities.

Recommended Connections

UR editorial department has re-
O cently received a technical pam-

phlet prepared by the engineer-
ing department of Electrad, Inc. 1t
covers several recommended methods
for controlling volume in radio receiv-
ers and phonograph pick-ups. A de-
scription is given of the super Tona-
trol which should be of interest to our
readers. Those desiring a copy of this
pamphlet may secure it upon applica-
tion to Electrad, Inc., 173 Varick Street,
New York City.

Pigtail Resistors Simplify
Wiring

HE advent of the socket-power ra-

I dio set has brought about a de-
mand for various resistance values

to be inserted in the circuit for such
functions as grid-biasing, grid-suppress-
ing, voltage dividing, voltage drop and

_ Sonatron Tube Characterist
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X 199 3 D6 2.9 45 1 90 1% e e 2.5 15,500 425 6.6 7 R.F. Det. AF.
X 200A 5 025 23 4 13 - . 30,000 666 20 Det.
X200A 5 25 29 13 2 90 4% — . 25 11000 725 8 15 RF. De. A.F.
135 - 3 10,000 860 8 55 AF.
X226 1.5 103 90 6 1714 . 3.5 9.400 875 82 20 R.F. AF.
135 9 1,500 - 6 7,400 1,100 82 70 AF.
180 131 1,800 . 75 7,000 1,170 82 160 AF.
Y 227 95 175 29 45 2 . . 10,000 80 9 .. Dew.
14-1 90 7 . - 8,000 1,000 9 Det.
: 90 6 2,000 3 10,000 800 9 30 RF.AF.
135 9 1.800 S 9,000 1,000 9 78 AF.
180 13% 2,250 . - 6 9,000 1,000 9 164 AF.
. o Sec Radio Engineering Section this issue Pwr. Detection
X 240 5 25 25 135 3 135 1% 7.500 200.000 2 150,000 200 30 Det. Res. A.T.
2-5 180 4 180 3 15,000 200,000 2 150.000 200 30 .. Res. AF.
X 222 33 .132 135 1% +45 15 . 1.5 850,000 350 300 - R.F.
180 4-221% —1% .6 250,000 .3 150000 400 60 AF.
Y 224 2.5 L75 - 180 114 3715 475 5 . 4 400.000 1,050 420 R.F.
See Radio Engineering Section this issue Pwr. Detection
X112A 5 25 . i 90 414 813 - 5.5 5,300 1,500 8 120 Pwr.
135 9 1,285 - 7 5000 1,600 8 185 Pwr.
157% 10% 1,105 e ee - 9.5 4,700 1,700 8 275 Pwr.
X17MA 5 25 90 1% 1.650 e - 10 2,500 1,200 3 130 Pwr
135 27 1,625 - 16 2200 1.360 3 330 Pwr
180 40% 2.025 - - 20 2,000 1,500 3 700 Pwr
X 210 75 125 . - .. 250 18 1.800 - e 10 6,000 1,330 8 340 Pwr.
300 221 1,737 . 13 5,600 1,450 8 600 Pwr,
350 27 1.687 e 16 5,150 1,550 8 925 DPwr.
400  31% 1,750 - 18 5,000  1.600 8 1325 DPwr.
425 35 1944 - . . 18 5,000 1,600 8 1,540 Pwr.
X 245 25 15 180 33 1.269 . = 26 1950 1800 3.5 750  Pwr.
250 50 1,562 - - 32 1900 1850 3.5 1600 Pwr.
X 250 7.5 125 250 45 1.607 28 2,100 1,800 3.3 900 Pwr.
300 54 1.542 — = 35 2100 1800 38 1500 Pwr.
350 63 1.400 . 45 1900 2,000 38 2350 Pwr.
400 7 1.272 . 35 1900 2000 38 3250 Pwr.
450 84 1.527 S5 1800 2100 38 4,650 I’wr.

NOTE:-—Divide C bias resistor value in ohms by number of tubes paralleled (or push pulled) to
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get proper C bhias resistance.
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Cunningham Tube Characteristics
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CX209 33 063 25 2245 15 45 15 1500 — 10 1950 320 66 .. Det & Amp.

675 30 1765 — 17 16500 380 66 . Det. & Amp.
%0 45 1800 Z 25 15000 425 66 70 Det. & Amp.
CX-300A 50 25 23 45 15 45 15  —  _ — T 7 30000 670 200 .. Detector
CX-301.A S0 25 25 45 15 45 15 ..  _ — — 09 1850 430 80 . Det. & Amp.
675 30 1765 — 17 14000 570 80 .. Det & Amp.
00 45 1800 __ — 25 11000 725 80 150 Det & Amp.
135 90 3000 _ — 30 10000 800 80 550 Det. & Amp.
CX-340 50 25 25 13 3 . . .. _ — . — . Amplifier
180 4 1335 15 . _ T 7 02 150000 200 300 .. Amoplifier
180 3.0 - — _ 0.2 150,000 200 300 ... Amplifier
CX-322 33 132 .. 135 15 9100 45 15 15 850,000 350 200  _. Amplifier
180 15 2380 225 60 250,000 03 150,000 400 290 .. Amplifier
CX-326 15105 . .. .. 9% 60 1700 .. 7T 37 o400 875 82 20 Amplifier
135 9.0 1,500 . 6.0 7,400 1,100 82 70 Amplifier
180 135 1800 .. - 75 7000 1170 82 160 Amplifier
C-327 25175 25 45 20 9 60 2000 - 30 10000 900 90 .. Det & Amp.
135 9.0 1800 Z . 50 9000 1000 90 .. Det & Amp.
180 135 2250 .. — 0 60 9000 1000 90 . Det & Amp.
C-324 25 175 .. 180 15 .. 75 Z 0 40 400000 1050 420 . Det & Amp.
CX220 33 132 . _. % 165 5160 . — . 32 1700 428 33 .. Power
135 225 322 — 70 6600 500 33 110 Power
CX112A 5 .25 . 9% a5 80 —_ s 5300 1500 80 . Power
135 90 1300 — . 70 5000 1600 80 120 Power
157 105 1050 _ — T o5 4700 1700 80 185 Power
180 135 1350 _ - 05 4700 1700 80 275 Power
CX371-A 50 25 90 19 1900 _ . 100 2500 1200 30 130 Power
135 295 1850  _ Z 7 160 2200 1360 30 330 Power
157 355 2000 . — 180 2150 1400 30 . Power
180 43 2050 — . 200 2000 1500 30 700 Power
CX-345 2515 .. . .. 18 33 1350 _ — T 20 1950 1800 35 780 Power
250 S50 1550 _ . 320 1900 1850 35 1,600 Power
CX.310 75 125 . 180 120 1715 — 7o 7000 1100 80 Power
250 22 1800 100 6000 1330 80 340 Power
350 31 1950 _ T T 160 5150 1550 80 925 Power
425 39 1950 _ — 7 180 5000 1600 80 1540 Power
CX:350 7.5 1.25 300 54 1500 . - 35 2,000 1900 38 1500 Power
350 63 1400 - 45 1900 2000 38 2350 Power
00 70 1300 . _ 55 1,800 2,000 38 3250 Power
450 84 1550 .. s 1800 2100 38 4650 Power

NOTE:—Divide C hias resistor value in ohms by number of tubes parallel

ed (or push pulled) to get proper C bias resistance.

so on. Inasmuch as the exact resistance
values can be determined precisely in
advance, due to positive and known
conditions in the circuit, there is no
longer need for trying different resist-
ance values as in the past. Therefore,
the resistor can be made to be perma-
nently incorporated in the circuit, and
now takes the form of the pigtail re-
sistor, which is soldered in place.

An inspection of any of the more
popular makes of radio sets discloses
pigtail resistors scattered about the wir-
ing. It may be surprising to learn that
the resistors, in the better type sets, are
usually of the metallized type, using a
metallized filament enclosed in a glass
tube, similar to the well-known grid
leak, for modest current-handling re-
quirements, or using a metallized fila-
ment enclosed in a heavy ceramic tub-
ing in the case of the power-ohm for

handling heavy current. The ceramic
mass serves to radiate the heat gen-
erated in the filament, resulting in a
greater current-handling capacity. To-
cay, the metallized powernhms are
available in 15 watt, 1 watt and 2 watt
capacities, as well as in a wide range of
resistance values, with cast metal ends
for application in clip holders, or
again with tinned copper pigtails cast
directly into the cast metal ends for per-
manent application in any circuit.
I titled “Audio Transformers By San-
gamo,” printed by the Sangamo
Electric Co. at Springfield, I11., mention
is made of condensers within specially

close limits to rated capacity. High
voltage condensers with an a. c. test

High Voltage Condensers

T is noted in the recent booklet en-
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rating of 1750 and d. c. test rating of
2500 volts are available in capacities
from .002 to .01 mfd, while in the 3500
volt a. c. test and 5000 volt d. c. test
these high voltage condensers are avail-
able in capacities of .00004 to .002
mfd. Those interested in Sangamo
products may secure a copy of the
booklet referred to by addressing the
company at the address given above.

Line Ballasts Eliminate Guess-
work

HE outstanding refinement in this
Tseason’s socket-power radio sets,
according to J. E. Smith, Presi.
dent, National Radio Institute, is
the line ballast for the automatic regu-
lation of the applied line voltage. This
device is practically essential, for line
voltage is the last variable or uncertain
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factor involved in the refined a. c. set.
Many radio sales have heretofore been
lost in territories with low line voltages,
because of the poor performance, and,
contrariwise, many hundred hours of
tube life have been sacrificed in ter-
ritories with high line voltages. With
the line ballast, however, a uniform and
=alisfactory performance is assured.

Library Needs Old Copies

E are advised by the director of
Wlhe New York Public Library,

Sth Avenue and 42nd Street,
New York City, N. Y.. that they are in
need of all numbers of Volumes 1 to 7
inclusive of this magazine in order to
complete their files.

Inasmuch as these numbers are now
oul of print at this office, the only pos-
sible manner in which the library could
complete its files would be through the
generosity of some of our readers who
may have certain volumes which they
no longer care to retain. We feel sure
the New York Public Library would be
very grateful for any such additions to
their files.—Editor.

Interference Hints

E are making excerpts from a

recent bulletin from the R. C, A.

Service Division which may
help other service men:—
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“When Radiolas are installed in some
city locations, such as apartment houses,
hotels and office buildings, it is possible
that the level of noise compared with
the signal strength of the desired sta-
tion may be such that the station can-
not be received without an objection-
able noise background. This noise may
be defined as inductive interference
from electrical devices such as elevator
motors, generators, violet ray machines,
professional equipment, etc. It may
have no apparent radio frequency peak,
or it may have a broad peak. The effect
of the noise may be divided into the
following three general classes:

(a) Where the noise level is zero
with no antenna or ground, but is
equally great on either an indoor or
outdoor anlenna.

(b) Where the noise is equally great
with the antenna and ground either con-
nected or disconnected.

(c) Where the noise level is greater
when the outside antenna is connected
than when an inside antenna is used;
the inside antenna, however, not giving
sufficient pick-up for satisfactory re-
ception.

“A simple method that will usually
increase the ratio of signal to noise and
thereby obtain satisfactory reception is
as follows:

“Erect as long and high an antenna
as possible. and then couple it to the

antenna lead of the receiver through a
small coupling condenser. This con-
denser with a 200 foot antenna should
be about .0003 mfd. in capacity. The
effect of the long antenna is to increase
the pick-up to a point where it will be
proportionately higher than the noise
level. The series condenser then reduces
the effective antenna capacity and lim-
its the input energy to the receiver,
thereby avoiding any broad tuning ef-
fects that might be present in some re-
ceivers. It does not, however, change
the noise to signal ratio and generally
a setting of the volume control that will
give room volume, will not be sulli-
ciently advanced to give a noise back-
ground.

“In the case of Radiola 44 and 46
this method will give good results, but
the series condenser must not be greater
than .00025 on large antennas.

“If the foregoing suggestions do not
give the desired results one of the fol-
lowing remedies must be applied, the
exact remedy depending on the particu-
lar location and conditions.

“In (a) where the noise level is zero
with no antenna or ground connected,
but equally great with etther an indoor
ent that the interference is not being
ent that the inteference is not being
brought into the receiver over the power
supply lines. It has been found in such
cases that an antenna five feet long in-

Eveready Tube Characteristics
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ER-201-A 50 .250 90 4.5 - — - 2.5 11,000 725 8 15 Det. & Amp.
135 9.0 . — - 3.0 10,000 800 8 55 Det. & Amp.
ER-226 1.5 1.05 90 6.0 1,700 e — — 35 9,400 875 8.2 20 Amplifier
135 9.0 1,500 — — - 6.0 7400 1,100 8.2 70 Amplifier
180 13.5 1,800 - — — 15 7,000 1,170 8.2 160 Amplifier
ER.227 2.5 175 - - 90 6.0 2,000 _— - 3.0 10,000 900 9.0 20 Det. & Amp.
135 9.0 1,800 — _ 5.0 9,000 1,000 9.0 65 Det. & Amp.
180 13.5 2,250 - — _ 6.0 9,000 1,000 9.0 140 Det. & Amp.
ER-224 25 175 .. - ... 180 1.5 . 75 — - 40 400,000 1,050 420 Det. & Amp.
180 3.0 ‘ 90 - - 35 425000 1,050 450 . Det. & Amp.
ER-112-A 50 250 ... — 90 4.5 800* — — 55 5,300 1,500 8.0 30 Power
135 9.0 1,300* __. — — 7.0 5,000 1,600 8.0 120 Power
180 13.5 1,350* . — — 10.0 4,700 1.200 80 300 Power
ER-171-A 5.0 .250 — 5 90 16.5 1,700* __ — — 10.0 2,500 1,200 3.0 130 Power
135 27.0 1,700* — — 160 2,200 1,360 3.0 330 Yower
180 40.5 2,000 —_ 200 2,000 1,500 3.0 700 Power
ER-245 25 15 - — 150  28.0 1,200 — — 24.0 2,100 1,700 3.5 400 Power
200 38.0 1,400 — — — 250 2000 1,750 3.5 900 Power
250 50.0 1,500 e —_— — 320 1900 1,850 3.5 1,600 Power
ER-250 75 125 . 250 45.0 1,600 - — 28.0 2100 1,800 3.8 900 Power
350 63.8 1,400 — 450 1900 2,000 3.8 2.300 Power
450 84.0 1,500 - 55.0 1.800 2,100 38 4,600 Power
*Resistance values based on D. C. operation with grid return to negative filament. For A. C. operation add 2.5 volts to the grid bias

and change grid resistance accordingly.

wWWwWwW.americanradiohistorv.com


www.americanradiohistory.com

86

DeForest Tube Characteristics

Citizens Radio Cali Book Magazine and Scientific Digest

Filament Terminal
Filament Current
(Amperes)
Detector Bias
(Megohms)
Detector “B”
Voltage

Detector Plate
Current (M. A.)
Amplifier “B”
Voltage

e
&
e
[t
e
=y
@

424
422
412A

471A 5 )

410 75 125 -

425
180
250
250
350
400
450

25 15

450 7.5 125

NOTE:—471-B tube is same as 471-A except current is only .25 ampere.

NOTE:—Divide C bias resistor value in ohms by number of tubes paralleled (or push pulled} to
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1%, 1,666 . 9 18,500 430 8 R.F. Det. AF

3 1,765 . . - 1.7 14,000 570 8 R.F. AF.

434 2,250 . - 2 10,000 725 8 R.F. AF.

9 3,600 R - 2.5 10,500 750 8 AF,

6 1,351 - - 3.7 9,400 870 8.2 R.F. AF.
12 4,000 - _ . 3 10,000 820 8.2 . AF.
1614 4,342 -~ 3.8 9,400 870 8.2 AF.

6 2,000 . - 3 11,300 725 8.2 Det. R.F. AF.

9 1,800 - 5 11,000 820 8.2 AF.
13% 2,250 ) - 6 9,400 870 8.2 AF.

3 697 S0 3 4 400,000 1,050 420 R.F.

1.5 909 45 15 — 1.5 850,000 350 290 R.F.

3 958 . - 438 5,300 1,500 8 Det. AF.

9 1,551 e 5.8 5000 1,600 8 195 AF.

10% 1,329 - . 79 4,700 1,700 8 AF.

16%% 1,500 R - 11 2,500 1,200 3 AF.
27 1,687 - - 16 2,200 1,360 3 Pwr,
33 1,833 . - 18 2,150 1.400 3 .. Pwr.
40% 2,025 . 20 2,000 1,500 3 700 Pwr.
12 1,714 7 7,600 1,100 8.5 Pwr
18 1,500 . 12 6,300 1,330 8.5 Pwr.
27 1,687 . 16 5,600 1.500 85 . Pwr
35 1,891 . - . 18.5 5,450 1,550 8.5 1,500 Pwr.
33 1,269 I 26 2150 1,350 3.5 Pwr.
30 1.562 32 2,000 1,750 3.5 1,600 Pwr.
45 1,464 — 28 2,100 1,800 38 900 Pwr
63 1,400 . - - 45 2000 2,000 38 2350 Pwr
70 1,274 55 2100 2100 38 3.250 Pwr.
84 1,527 o 55 2,100 2,100 3.8 4,650 Pwr.

get proper C hias resistance.

side the room picked up as much noise
as when an entire outside antenna lead-
in was used. This indicated that the
noise is within the building and, in the
case of the outside antenna, is being
picked up on that portion of the lead-in
that enters and goes through the build-
ing. In such cases the receiver should
be located close to the point where the
outside lead-in enters the building. If
this is impractical the set can be placed
in any location and a copper braid
placed over the inside portion of the
lead-in wire. This braid is not
grounded. If the noise level is still ap-
preciable a good receiver ground with
a short lead must be obtained. A long
lead s not desirable, as it may pick up
noise.

“In (b) the noise is picked up with
no antenna or ground connected to the
receiver. This indicates the noise is en-
tering the receiver through the power
lines. In this case filters must be placed
in the power supply at the source of the
noise or at the receiver, depending on
conditions.

“The usual procedure for connecting
a filter is, the condensers are connected

next to the device causing the interfer-
ence. When connected next to a radio
set the connections should be reversed.
The condensers in this case are con-
nected to the line side of the choke.

“If the trouble is cleared up in this
manner when the antenna and ground
are disconnected, but again appears
with the use of the antenna system, the
remedies suggested in (a) must also be
applied.

“In (c) the noise is greater when the
outside antenna is connected than when
an inside antenna is used. The use of
the inside antenna, however, does not
give sufficient pick-up for satisfactory
reception. In this case the pick-up is
probably occurring on the lead-in wire
between the set and the antenna. Cop-
per braid should be placed over the
entire lead-in from the receiver to the
flat portion of the antenna. Also chang-
ing the direction of the antenna should
be tried and the lead-in connected from
the end of the antenna that gives the
best results. The copper braid should
not be grounded. The conditions exist-
ing in any lecality must be analyzed
and placed in its correct category. A

www americanradiohistorv com

little patience and experimenting will
usually result in a satisfactory installa-
tion.”

Jewell Has Service Data
PRESENT day radio service has

none of the slap-bang, hit-or-miss

guess work of the past if we are to
consider the type of information pre-
pared for the service men who work on
factory built receivers.

Guesswork has been supplanted by
aclual figures. Operating values of
voltage, current, resistance and capacity
are known. A departure from operat-
ing values at once tells the trouble and
most likely the cause.

Dope on Radiolas

Recently we came across the Jewell
instructions for servicing radio receiv-
ers, prepared by the engineering depart-
ment of the Jewell Electrical Instrument
Co. And in it we found a wealth of
material of genuine help to the service
man. Because of many requests for
operating values on the Radiola line we

{Continued on page 129)
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Grebe Synchrophase Seven A. C, Set

is the diagram of the Grebe Syn-

chirophase Seven a. c. set and
power supply made by A. 1. Grebe &
Co., Richmond Hill, N. Y. The receiver
uses seven tubes, five 226, one 227, one
171-A and one 280 rectifier.

The input stage of the receiver is ar-
ranged for employment with either a
long or a short antenna. The grid cir-
cuits of the first, second, third and
fourth tubes are identical as far as tun-
ing and suppression are concerned.
The familiar Grebe binocuiar coils are
used to couple the tuned stages. These
coils are space wound with 20-38 Litz
wire for efliciency and are carefully
matched for assembly in the set. This
type of radio frequency transformer
possesses practically no external field.
The only interstage shielding consists
of small plates between the tuning con-
densers  preventing feedback between
the grid leads of the tube. Necessity
for further shielding is eliminated by
the use of the binocular coils and the
proper arrangement of the wiring.

SHOWN schematically on this page

The volume control used on the re-
ceiver is a 2500 obhm maximum vari-
able resistance placed across the pri-
mary of the last radio frequency trans-
former where it affords complete con-
trol of the incoming signal before
reaching the detector so excessively

strong signals will not introduce dis-
tortion in that stage by overloading the
tube. A tone color vontrol is also pro-
vided and consists of five fixed con-
densers arranged on a switch so that
they are cut in across from the grid to
the ground of the 171-A power tube.

Local Reception Switch

Another novel connection which is
used for local work consists of a switch
of the plate circuits of the first r. f.
amplifier, which when set on locals
places a fixed resistance across the
primary of the second radio frequency
transformer and allows the receiver to
be operated against strong local stations
without overloading. When it is de-
sired to pick up distant signals the
«witch is open and the fixed resistance
is eliminated from the circuit.

The power unit has only two direct
current terminals and delivers a total
rectified voltage to the receiver terminal
strip through the cable to be divided as
required by the resistances inside of the
set. Between the filament and C minus
a 2,500-0hm resistor is inserted which
provides the desired C bias for the
power tube. A 300-ohm resistor be-
tween the 226 filament circuit and deck
provides the C bias for these tubes in
the same manner as that of the power
tube. Finally a 20,000-chm resistor be-

tween the 226 plate supply tap and de-
tector drops the voltage on the detector
plate to the desired value. Since no
grid bias is required on the detector
the cathiode is grounded directly to the
sel.

Balancing the Hum

This system of voltage distribution
permits Grebe to carry out a scheme
of 120 cycle hum elimination. The
filter system designed allows some hum
to remain in the d. c. supply to the set.
This is later balanced out in the set
through the voliage distribution systent.
The amount of hum is in the right
phase and just suflicient to cancel the
effect of hum remaining in certain parts
of the set without the necessity for
variable hum adjustment. An impor-
tant feature of the hum balance system
is the 1 mfd. condenser and the 4,500-
ohm resistance in series with the B plus
terminal and the power tube center
tapped filament resistor. The by-pass
condensers between intermediate and
detector voltage supply points and
ground provide a resistance capacily
filter eliminating the feed-back gener-
ally termed motor-boating. The two
small 1 mfd. condensers between the
eground and two filament bus bars of
the 226 tubes prevent radio frequency
feed-back which might cause the re-
ceiver to oscillate.
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Fig. 1. Schematic wiring of the Grebe Synchrophase Seven A. C. and its power supply is shown in the above illustration
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Stromberg-Carlson 635-636 Receiver

made by the Stromberg-Carlson

Telephone Mfg. Co., Rochester,
N. Y., and shown schematically on this
page are self contained. All tubes of
the receiver with the exception of the
output tube and the rectifier are the 227
heater type. The output tube is the
171-A, while the rectifier is the 280 full
wave.

RECEIVER models 635 and 636

Tuning System

The tuning system consists of one
tuned antenna stage and three stages of
tuned and neutralized radio frequency
amplification. The antenna stage is a
tuned coupling stage, the r. f. trans-
formers are completely shielded, while
one control operates all tuning capaci-
tors simultaneously. The tuning ca-
pacities are aligned electrically by
means of padding capacitors connected
across them. The r. {. stages are stabil-
ized by means of balancing capacitors
and neutralizing inductances which are
a part of the secondary coils of the r. f.
transformers.

Plate rectification or grid bias
method of detection is employed. Two
stages of high quality transformer
coupled audio amplification are used.
The secondary of each audio trans-
former is shunted with a 1 megohm re-
sistor to obtain the desired audio fre-
quency characteristic. The output of
the audio system is coupled to the loud
speaker by means of the 60 henry choke
and a 2 mfd. capacitor. A correctly
designed high frequency cut-off type of

audio filter is included in the audio out-
put system. Insulated tip jacks are
provided in the rear of the chassis for
loud speaker connection. A phono-
graph pick-up jack is provided in the
front panel.

Volume Control

The volume control consists of two
separate units operated simultaneously
by the same knob. The primary of the
antenna transformer has a 10,000-ohm
potentiometer shunted across it with a
variable contact knob. This controls
the amount of signal admitted into the
radio frequency amplifier. The second
unit is a 10,000.ohm variable resistor
shunted across the primary of the third
r. f. transformer and controlling the
amount of signal admitted into the
detector.

The heaters of the three r. f. and first
audio tubes are connected in parallel
but with separate twisted pair connec-
tions to each tube from the power trans-
former secondary which supplies ap-
proximately 2.3 volts, and has a
grounded center tap for hum balance.
A separate secondary supplies approxi-
mately 2.3 volts to the detector tube
heater. A 10-ohm potentiometer with
its variable contact grounded for hum
balance is shunted across the current
supply of this tube. The filaments of
the audio output tube and the dial light
are connected in parallel and are sup-
plied with approximately 4.5 volts. A
20-ohm potentiometer with its variable

contact grounded for hum balance is
shunted to this current supply.

The plates of the radio frequency
and first audio tubes are supplied with
approximately 110 volts d. c., the de-
tector plate with 36 volts and the audio
output tube with 180 volts. The r. f.
and first audio plate supply is by-
passed to ground by a 3 mfd. capacitor.
The plate supply of the radio frequency
tubes is by-passed to the cathode of
each radio frequency by a .5 mfd. ca-
pacitor. The detector plate supply is
by-passed to ground by a 3 mfd. ca-
pacitor. Any radio frequency current
present in the detector plate circuit is
by-passed to cathode by a .002 mfd.
capacitor.

Grids of the r. f. detector and first
audio tubes are all returned to ground.
Grids of the r. f. and first audio tubes
are biased negatively approximately 5
volts with respect to the cathode by
means of a 1,500-ohm resistor between
each cathode and ground. The detector
tube grid is biased negatively approxi-
mately 3.5 volts with respect to the
cathode by means of a 10,000-ohm re-
sistor connected between the cathode
and ground. These biasing resistors
are by-passed by .5 mfd. capacitors in
the r. f. stages and by a 1 mfd. ca-
pacitor in the detector stage. Power
equipment supplies approximately 40.5
volts bias to the grid of the 171A.

The primary circnit of the power
transformer has a high-low switch which
compensates for a high or low line.

Fig. 2. In this schematic circuit are shown all of the details of the Stromberg-Carlson 635 and 636 receiver

complete with power supply
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Federal Model “H” A. C. Receiver

ADE by the Federal Radio Corp.,

M Buffalo, N. Y., the model “H”

a. c. receiver is described on

this page. It is shown in the schematic

Fig. 3 which is both the receiver and
the power supply portion.

As will be seen from the circuit dia-
gram no grid suppressors are inserted
to prevent oscillation. Due to the plac-
ing of the r. . coils mutually at right
angles and due to shielding the variable
condensers, the receiver is stable and
free from oscillation. The volume con-
trol is a 500,000 ohm potentiometer
shunted across the secondary of the last
radio frequency transformer.

The three tuning condensers are of
the sliding plate type and are ganged
to the single dial control. A vernier
knob is provided to the right of the
miin tuning control which by means of
a link motion causes a change in ca-

pacity of the antenna condenser sufh-
cient to allow for the different antennas
that may be used.

Power Supply Compact

The power unit is very compact and
is housed inside the cabinet directly be-
hind the chassis. A cable is used to
feed all of the A, B and C voltages
from the power unit to the receiver.
The power transformer primary has
three taps which provide for voltage
ranges of 100 and 110, 110-120 and
120-130 volts. There are six secondar-
ies on the transformer instead of the
usual five, one lights the 280 rectifier,
one provides plate voltage of the 230
rectifier, one lights the power tube and
pilot light, one the r. f. tube. one the
detector and one the first audio fre-
quency tube. The first audio frequency
tube is heated from a separate winding

in order that hum may be kept at the
lowest possible level. It will be no-
ticed that there are two 40 ohm vari-
able resistances across two of the sec-
ondaries. These are adjusted so that
all trace of hum disappears and need
not be readjusted by the owner.

The output of the rectifier tube feeds
into the filter system which consists of
the usual two filter chokes and filter
condensers. Fixed resistors are used to
secure the proper plate voltages for the
detector and amplifier tubes. C biases
are secured by causing the plate cur-
rents of the respective tube to flow
through resistors inserted in the center
tap lead. It will be noted that with this
particular arrangement the frame of the
receiver is both at C minus and B minus
potential and that all grid returns are
simply grounded to get the proper bias.

Set delivers 1% walls to the speaker.
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its power supply
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Freed-Eisemann NR-80 and Supply

model NR-80 a. c. receiver made

by the Freed-Eisemann Radio
Corp. of Brooklyn, N. Y. The schematic
circuit is shown in drawing, Fig. 4.

For reneutralizing the ear phones
should be used in the loud speaker
tip jacks and a station broadcast-
ing on approximately 1200 kilocycles
should be tuned in. Then insulate
by means of a small piece of Em-
pire cloth one of the filament prongs
in the fourth r. f. tube (the fourth from
the right when facing set}, from its
socket contact. Turn the set on its end
so the power pack is towards the table
and the bottom of the cabinet faces the
operator. Three neutralizing holes will
be seen at the top. Insert the special
hard rubber wrench in hole No. 3 (at
right) and engage the hex nut inside.
Rotate the wrench back and forth until
the signal disappears or is at its mini-
mum strength. Next insulate the fila-
ment prongs of the third r. f. tube
(third from the right when facing set)
from its socket contact. Insert the
wrench in hole No. 2 (at center) and
engage the hex nut inside. Rotate
wrench unti] signal disappears or is at
a minimum. Then insulate one of the
filament prongs of the second r. f. tube
(second from right when facing set)
from its socket contact. Insert the
wrench in neutralizing hole No. 1 (at

DESCRIBED on this page is the

left) and engage the hex nut inside.
Rotate wrench until signal disappears.

For retuning the process is different.
Looking through the large round hole
in the bottom of the cabinet, remove
the terminal screw of the 45 volts tap
itap No. 2 from right end} and sepa-
rate the contacts. To one of the con-
tacts connect one terminal of the 0-1.5
milliamnieter in shunt with a 414 volt
C battery and a 0-25.000 ohm variable
resistance and connect the other termi-
nal of the milliammeter to the other
connector contact. As the plate current
drawn by the 227 tube is above the
range of the 0-1.5 milliammeter, it is
necessary to connect in shunt with the
meter a 415 volt C battery and a O
25,000 ohm variable resistance. When
the resistance is turned on, current will
flow around to the C batterv. meter and
1esistance. This current will cause the
needle to deflect backward. After the
meler has been connected to the set and
a signal tuned in, the meter can be
made to give a suitable reading for
making the tuning adjustment by ad-
justing the variable resistance.

Adjust the variable resistance to max
imum and turn on the set. As the de-
tector tube heats up the needle of the
milliammeter will rise. As the needle
of the milliammeter rises, reduce the
variable resistance so as to keep the
needle at about the center of the scale.

In about 40 seconds the needle will
have reached its maximum point. After
this it will cease to rise. Adjust vari-
able resistance to reading of 1 m.a.

Tune in a signal having a frequency
of approximately 1200 kilocycles. It
will be noted that the needle of the mil-
liammeter drops to a smaller reading
and when exact resonance or greater
signal is obtained the needle will show
the smallest reading. If the needle de-
flects to the right instead of to the left
when a signal is tuned in, reverse the
connections of the meter and the con-
nector strip contact. If the drop in
reading at resonance is more than .2
milliamperes for maximum meter read-
ing (obtained when set is off reso-
nance), reduce volume by volume con-
trol until drop is not .2 m.a.

Insert the special hard rubber wrench
in minimum adjuster hole and engage
the hex nut inside. Rotate wrench to
lowest reading on milliammeter.

Now tune in a signal of approxi-
mately 600 kilocycles. Insert the spe-
cial tuning wrench in tuning hole No.
4 and engage the slotted screw inside.
Rotate the wrench back and forth un-
til the lowest reading on the milliam-
meter is obtained. Repeat the above
procedure in the remaining three holes.

Tune the set to the 1200 kilocycles
signal again and repeat the minimum
adjustment.
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Fig. 4. Electrical connections of the Freed-Eisemann N

printed above
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Models 28 and 29 Bosch Receivers

American Bosch Magneto Corp.

at Springfield, Mass., consists of
the standard chassis and standard push-
pull power pack mounted in a table
madel cabinet. The two units are cov-
ered by a single shield and the receiver
and power unit are already intercon-
nected. Installation of this model con-
sists in connecting the reproducer, an-
lenna, ground, attachment cord, and in-
serting the tubes.

THE model 28 rcceiver made by

Use Set Tester

A variable tap switch is provided to
take care of line voltages between 100
and 130 volts. I is absolutely essen-
tial that the service man determine the
maximum line voltage to which the re-
ceiver is lo be connected. Voltage read-
ings should be made depending on load
conditions of the line so that the best
average voltage may be ascertained.
For this purpose the service man should
either use the model 537 Weston a. c.
and d. c. radio set tester or the Jewel
model 199 a. c. and d. c. set analyzer.

When the receiver is in operation it
is desirable to interchange the location
of the type 220 tubes to obtain maxi-
mum performance. Always switch the
receiver off by means of the main switch
hefore changing tubes. Any type 226
tube which works poorly in any radio

frequency socket should be placed in
the first audio socket.

On the mode! 28 the speaker jacks
are connecled on the rear of the power
unit at the left of the receiver. These
jacks fit any standard cord tips. Since
the output transformer of the push-pull
stage eliminates direct current in the
speaker jacks attention to polarity is
unnecessary.

Adjusting R. F. Stages

The fact that no signal will come
through a stage which is perfectly bal-
anced, providing the tube filament is
not lighted, is utilized to adjust the re-
ceiver should it become necessary to
balance the radio frequency stages.

A modulated radio frequency oscil-
lator made by Bosch is used to provide
a signal for the receiver to pick-up. A
powerful local broadcast station may
also be employed, preferably one com-
ing in at from 30 to 50 on the dial
scale. When using the oscillator turn
the station selector dial to about 40 de-
grees. Then tune the oscillator until
the signal is picked up by the receiver.
When using the broadcast signal sim-
ply tune it in for maximum volume.

Make sure that the clarifier and se-
lector dial are set at a position of maxi-
mum volume. This is important. Turn
the volume control fully on.

Now remove the tube from the first
radio frequency socket and replace it
by a type 226 which has had one of its
filament prongs sawed off. The tube
must otherwise be in good condition.
Do not use a burned out tube.

Due to the fact that the one filament
prong has been removed the tube will
not light and if the stage is in balance
no signal will be heard. If, however,
the signal is heard, adjust the nut of
the first r. {. balance condenser with
the service tool until the signal disap-
pears. If the nut is turned beyond the
balance point the signal will again
come in. Leave the nut at the point of
minimum volume. This completes the
balance of the first stage. Second and
third stages are balanced in exactly the
same manner using the adjusling nut
of the second r. f. balance condenser
and the third r. f. balance condenser.

Align After Balancing

Alignment of the set must be done
after the receiver is balanced. To do
this simply adjust the nut of the sec-
ond r. f. alignment condenser, the third
r. f. alignment condenser and the de-
tector alignment condenser to the point
of maximum volume. The regular tubes
are employed in this adjustment, the
special balancing tube not being em-
ployed.
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Fig. 5.
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The Amrad Model 70 A. C. Receiver

NOWN as their model 70, the
[< a. c. receiver illustrated sche-
matically on this page is made
by the Amrad Corp. at Medford Hill-
side, Mass. These receivers are neutral-

ized at the factory for average tube
capacity of 8.76

as the oscillator. Remove the third r. {.
tube (third tube from the right-hand
end of the receiver looking from the
back of cabinet). Readjust the tuning
until loudest signal is heard. Then cut
a narrow strip of stiff paper and push

a very strong signal it may not go out
entirely, but will show a very sharp
minimum. When zero or the minimum
point is reached the stage is neutralized.
Remove tube and the paper strip, re-
place the tube and cover, then proceed
with the second r.

mmf.

Should all of

f. stage, which is

the tubes installed
in the receiver be
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at the extreme
limits of capacity,
the receiver may |
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wavelengths at the
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Reneutralizing Set

In rare cases where changing tubes
and correct line voltage do not stop this
trouble, the procedure for reneutraliza-
tion is as follows: Adjust your local
oscillator to the shortest wavelength
which can be reached by the receiver
before it starts to oscillate. Adjust the
receiver to exactly the same wavelength

Fig. 6. The schematic diagram of the power supply used or the Amrad Model 70

is shown above

it down into the left-hand filament
opening of the tube socket. Replace the
tube, making sure the filament does not
light. Then place the neutralizing
wrench on NC No. 3, which is the
neutralizing condenser for that particu-
lar tube, and is located nearest the tube.
Adjust until no signal is heard, making
sure the set is tuned to the signal. With

tralizing condens-
ers are those near-
est the tubes. The
condensers fur-
thest away from
the tubes are
known as the pad-
ding condensers
and are used for
realigning the tun-
ing stages. To ad-
just these it is only necessary to tune the
receiver to a weak oscillator signal or
to a distant broadcasting station and
adjust the padding condensers until the
maximum signal is received. This ad-
justment is also made with the neutral-
izing wrench.

There are four possible causes of the
set oscillating on short waves.
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Brunswick No. 3KRO with Panatrope

by the Brunswick-Balke-Collender

Co. of Chicago. This particular
model has in it the Panatrope with
Radiola. The circuit used in the X802
radio chassis is a six tube radio fre-
quency circuit employing an untuned
input, three stages of tuned radio fre-
quency, detector and two audio stages.

B RUNSWICK model 3KRO is made

Untuned Input

Any undesirable hum in the speaker
must be minimized by one or more of
the following methods: Reverse the
connections of the power supply plug;
interchange the 226 tubes until a satis-
factory arrangement is found; make
sure that the 280 rectifier is not a low
emission tube. It is possible a section
of the condenser across the 226 filament

Possible Troubles

Audio howl may be caused by one or
more of the following defects: Com-
pensating condenser not adjusted cor-
rectly. Open connections to the a. f.
condensers on the under part of the
chassis, or open connections in one of
the condensers. An open ground con-
nection on the radio chassis or a poor
ground installation. Open

The untuned input con-
sists of a 2000 ohm re-
sistor in the form of a
potentiometer, the antenna

3

| BLIEX WITH -oy
BOEEN TAWELR

radio frequency coil. Open
or shorted resistor in the
socket power unit. In
some cases it may be found
that the 227 is causing the

and ground being con- 3 audio howl and if such is
nected to the ends of the ¥ ' R T the case the tube should be
resistance and the contact w8 AR replaced.

arm connected to the grid N E) 5 G The schematic diagram
of the first r. f. amplifier % < 7 i of the socket power unit is
tube. The variable resist- ¥ rk = - — L shown in Fig. 8. It will be
ance serves as a volume § ‘ ps T .l. ZiE seen that the 280 is used as
control, the resistor being /Q % = : T awe 7 a rectifier. Filaments of
in Lwo seclions, one of l : L 1 e worw all tubes are supplied with
which is of a low resist- wn/er] 3 d ELOHTRER raw a. c. at the proper
ance and the other high re- vae !E 2 T SR23 | e wrw voltages, three mid tapped
sistance in order to give —?L _wrar, ELLOW TREER resistors being used to min-

gradual adjustment.

imize hum. Grid bias volt-

The necessity for stabil-
izing resistors has been
eliminated by the use of
three coil (two primaries
and one secondary) transformers in the
second and third r. . stages. In the
first . f. the transformer has an aux-
iliary secondary winding which is used
in conjunction with a small variable
capacitor for regulating regeneration in
the second 226. The small capacitor is
adjusted at the factory and a paper seal
placed over the hole in the chassis, If
this capacitor is ever readjusted, place
new seal over hole.

Fig. 8.

socket power unit X-341 used with

In this diagram is shown the schematic circuit of
the 3KRO equipment

shown on this page

is shorted. This condenser is one of the
two located on the under side of the
chassis and is composed of two Yo mfd
sections with the center tap grounded.
A defective center tapped resistor in the
socket unit will also cause abnormal
hum. Proper contacts should be made
at all grounding connections on the
chassis in order to prevent undesirable
hum. Improper connections may also
cause unsatisfactory operation.

ages are obtained by using
the voltage drop across re-
sistances connected in the
plate return lead. Due to
use of a series resistance arrangement
for securing the different plate voltages,
all tubes must be in good condition in
order to prevent overloading of other
tubes. This method also makes possible
the use of smaller filter capacity.

Inasmuch as the impedance output
unit is incorporated in the socket power
unit, the phone tip jacks are placed in a
convenient position in the lower part
of the power supply.
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The A-C Dayton Navigator Receliver

HE circuit employed in the Navi-
I gator, made by the A-C Dayton

Co., Dayton, Ohio, is one built un-

der patents held by the
Technidyne Corp. It is a
preselection circuit and
comprises three parts, the
selector, the amplifier and
the power pack.

Selector Circuit

The selector is composed
of a four gang condenser
and four sets o%' inductance
coils. The condenser is en-
closed in a shield with
openings in the side of the
shield for the contacts and
for the adjustment of the
trimmer condenser. The
inductance coils are wound
on two coil tubes, each coil
tube containing one-half of
the windings necessary for
tuning one stage. The first
pair of coils couple induc-
tively to the second pair of
coils and the third pair
couple inductively to the
fourth pair. The shielding
can shields the pairs of in-
ductive coils from picking

up any outside signal and also from
various
when such coupling is undesirable.
Coupling between the second and third

the

coupling between

inductance coils is accomplished by the
use of a small coupling coil.
The principle of the amplifier is that

due to a change in frequency of the im-
pressed signal. The amplifier is built
so that the tubes are in a straight line

TO QUL LT

coils

of self-tuning accomplished by the cor--
rect design of the input and output
circuits of the tubes to take advantage
of the change in capacity of the tubes

The power supply for the A-C Dayton receiver
described on this page is shown above

thus overcoming difficulties
due to feed back from tube
to tube.

Correct Adjustment

The following is ap-
proved procedure for the
correct adjustment of the
condensers: Ground and
anlenna wires are con-
nected to the proper bind-
ing post on the chassis.
The volume control is
turned completely on.
Tune in a station at ap-
proximately 20 to 25 on

the dial. Adjust the trim-

nier on the left-hand con-
denser as you look at the
set from the front until
maximum volume is ob-
tained. Then adjust second
and third trimmer con-
densers until maximum
volume is obtained. If
more sensitivity is desired
the main tuning dial should
be shifted back and forth
slowly until the signal in-

tensity is the greatest and the trimmers
can again be more finely adjusted for
the final setting. The No. 4 trimmer
should not be varied.
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Fig. 11. The preselection tuner used in the A-C Dayton receiver may be seen at the top left of the schematic

diagram shown here
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Sonora De Luxe Highboy Model SR

l I SING the Loftin and White cir-
cuit, the receiver illusirated on
this page is made by the Sonora

’honograph Co. of New York, N. Y.

The tuner unit consists of three stages

of tuned r. f. and detector. The circuit

is combined electro-magnetic and elec-

tro-static, constant coupled tuned r. f.

Four Tuned Stages

Tuning is effected by means of four
variable condensers.  The rotating
plates operate from a master shaft and
are grounded to the tuner case. Fixed
plates are insulated from ground and
connected to the grid of the correspond-
ing tuhe. The variable condenser on
the right-hand end of the master shaft
is the antenna tuning circuit condenser.
The capacity of this condenser may be
slightly changed without disturhing the
setting ol the other tuning condensers
by means of the antenna fine tuning
control directly below it. This adjust-
nient will be found quite helpful for
distant receptlion for culting out inter-
fercnce from other broadcasting sta-
tions operaling on a wave near the one
being received.

Fach variable condenser has a small
adjusting fin or blade mounted close to
one end of the bank of stationary blades
and is grounded to the case. This blade
adjusts the capacity of the condenser so

that maximum amplification and sharp
tuning is oblained for any wavelength
throughout the entire range. If the set-
ting of this blade has been altered it
will reduce the sensitivity of the set and
may be readjusted by tuning in a very
weak or distant signal and reducing the
volume control until the signal is barely
audible. Then move the blade until
maximum signal is received and lock
the fin in this position.

The tuning control is operated by
means of a pulley and belt attached to
the center of the tuner case. The reduc-
tion or turning ratio hetween this shaft
and the master shaft of the variable con-
denser is about 2.5 to 1. Geared to the
master shaft is the dial which is cali-
brated in wavelengths. This dial ro-
lates by means of a friction clutch. If
the pointer on the radio panel of the
cabinet does not indicate correctly the
wavelength of the station received, the
dial may be moved ahead or retarded
by turning the tuning control knob until
the movable plates of the variable con-
denser are all of the way in or all of
the way out and then tightly grasping
the calibrated dial with the fingers and
moving the dial ahead or back to indi-
cale the correct wavelength received.
Once the dial has been set to indicate
correctly the wavelength of a station re-
ceived, all other readings will also indi-

cate correctly.

To control the volume on the signal
received a variable resistance of about
2,000 ohms is mounted in the shielded
compartment of the detector tube on the
left side of the tuner cabinet.

Connections in Cable

A multi-conductor cable connects the
tuner unit to the amplifier unit. This
cable consists of six conductors which
carry the filament and plate voltages to
the tuner. A separate conductor, not in-
cluded in the cable, connects the output
of the detector to the primary winding
of the audio amplifier unit. The an-
tenna and ground leads are brought out
separately and terminate at the antenna
and ground binding posts.

The power amplifier unit consists of
one stage of transformer coupled audio,
one stage of push-pull transformer
coupled power amplification. The
primary of the first audio transformer
receives its energy from the output of
the detector tube. The secondary of this
transformer has a separate winding for
Sonora low impedance magnetic pick-
up. The push-pull input transformer
receives its energy from the first audio
amplifier tube and supplies the grid to
the two push-pull amplifier tubes. The
plate leads of these tubes are connected
to an output or step-down transformer.

Fig. 12.

In this diagram are shown the receiver constants and those of the power supply together with the inter-

connecting cubles for linking the two units. The model number is 5R
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Philco Receiver Models 86 and §2

is the Philco electric radio, models

86 and 82, manufactured by the
Philadelphia Storage Battery Co. of
Philadelphia, Pa.

For a service man the best method
of neutralizing is by means of a dummy
tube and an oscillator. When adjust-
ing the neutralizing condensers use an
antenna consisting of a single wire 25
feet long supported by insulators at
least 2 feet away from any parallel wall
or floor and a good ground connection.
Connect the attachment plug to a light
socket and have the switch in the “on”
position. Set the station selector be-
tween 40 and 50. Adjust the oscillator
until a signal is heard in the receiver,
then tune the receiver to the strongest
signal. Final setting of the receiver
scale should be approximately 45. Turn
the volume control to full volume.

SHOWN schematically on this page

Selecting Dummy Tube

Remove the third (next to the de-
tector) r. f. tube, which is a 226, and
insert a dummy tube. [The dummy
tube may be made by selecting a 226
which gives normal results when used
in a receiver and by sawing off one of
the filament prongs about %3 inch be-
low the bakelite base of the tube. With
the prong cut off at this point it will
not make contact in the socket, so the
filaments of the tube will not light.
Carefully test a number of tubes by us-
ing them in one of the r. f. stages of the

receiver and select one which gives aver-
age normal results.]

With the regular tube removed, the
signal should be strong. With the
dummy jinserted, the volume should di-
minish.  Correct adjustment of the
neutralizing condenser is obtained when
the minimum signal point is reached.
This adjustment is quite critical and
should be made using a special wrench
of fibre or other insulating material.

Repeat this procedure for the second
r. f. and the first 1. f. stage. It is im-
portant the neutralizing be done with
the volume control on full and with the
receiver scale setting between 40 and
50. After neutralizing receiver should
not oscillate at any point on scale.

When adjusting the compensating
condenser use 2n antenna previously de-
scribed.  Set the station selector be-
tween 40 and 50 and turn the range
control s0 that the rotor is half way
meshed with the stator. Do not change
this position throughout the adjustment.
Adjust the oscillator until a signal is
heard in the speaker and then tune the
receiver to the strongest signal without
changing the setting of the range con-
trol. Final setting should be approxi-
mately 45. The regular tubes in the
receiver are used in this adjustment.

Using a special wrench made of fibre
or some other dielectric, turn the ad-
justing screws of the compensating con-
denser. With the volume control on

full shut down the output of the oscil-
lator until the signal is barely audible.
This can be done by moving the oscil-
lator away from the receiver until the
proper signal strength is obtained.
Then adjust each one of the three com-
pensating condensers until the maxi-
mum volume is obtained. It is not
necessary to adjust the three in any
special order, simply make sure each is
adjusted for maximum signal.

It is very important that the receiver
be retuned after each of the compensat-
ing condensers is adjusted. Use the
station selector for this tuning. A
change in the adjustment of the com-
pensating condenser will change the
station selector setting one or more divi-
sions for maximum signal strength. Do
not change the range control.

After adjusting the three compensat-
ing condensers, as explained above, then
disconnect the oscillator and with the
volume control of the receiver on full
test the receiver to see whether or not
it is oscillating. Do this by turning
the station selector knob slowly the
complete scale from zero to 100.

If the receiver oscillates at any point
on the scale, give the first compensating
condenser one-eighth to one-quarter of
a turn in a clockwise direction. Do not
turn it more than one-quarter of a turn,
usually less will be sufficient to prevent
oscillating. If this does not stop the
oscillating, recheck both the neutraliz-
ing and compensating adjustments.
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Fig. 13. This schematic diagram shows the electrical portions of the Philco receiver described on this page
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Citizens 3 Tube Receiver Uses 224
Tube As a Power Detector

Compact Set Operated from Electric Light Line; Ample Volume For
the Average Home

OR some time
past our read-
ers have bheen

desirous of having
a design of a small
receiver using not
more than three
tubes and operated
from the electric
light tine.  Oudi-
narily the design
of such a receiver
would be com-
paratively simple
if it were only
agreeable that not
much was to be ex-
pected from the sel
in the way of per-
formance. This iz
all that would be
possible with the
ordinary 201-A tubes or the 227 tubes,
but with the introduction of the 224 and
the 215 it has become casier to design a
small set and still have quality repro-
duction with considerable volume,

Quality and Volume

While it is not intended that the re-
ceiver described in the following text
should have the sclectivity which other
sets having a greater number of tuned
stages possess, nevertheless it has credit-
able performance, good tone quality
and ample volume for the home ol the
average individual.

The photograph shown in Fig. 1 will
give the builder an idea of how the
completed receiver should look. Look-
ing at the rear of the photograple the
detector stage al the left and the an-
tenna stage at the right were photo-
graphed without the shielding cans.
The two-gang condenser is located on
the front panel and subpanel in such a
manner that the trimmer sections are at
the top, so the individual using the set
mayv line up the two condensers with-
out any difficulty. The on and off
switch is seen at the left looking from
the rear, while the volume control is at
the right of this photograph.

Wiring is Cabled

In the picture shown in Fig. 2 the
builder mav see how the hottom of the

Fig. 1.

to ground and the
bottomn of the pri-
mary of the first
r. f. transformer
which is a 132-A
Silver-Marshall
plug-in coil. The
top of the primary
goes to the mov-
able arm of the
Electrad volume
control resistance.
When the arm of
the variable ve-
sistor is at the bot-
tom of the resist-
ance. the volume is
least and when the
arm is at the top

The completed receiver is shown in this photograph

subpanel looks. All of the wiring has
heen cabled. Three subpanel brackets
have been used instead of two on ac-
count of the heavy weight of the power
supply, which is located at the rear of
the subpancl.  All parts, as condensers,
resistors and radio frequency chokes
are located on the under side of the
subpanel, as the photograph will show.

The schematic of the power supply is
shown in Fig. 3. This power unit is
completely wired and has binding posls
for the diflerent voltages at one end.
All that is necessary to do is to place
the power pack on the back of the sub-
pauel and anchor in place.

Smooth Volume Controi

For the receiver itsell the schematic
diagram is shown in Fig. 4. Analyzing
this diagram we see that the energy
from the antenna goes through the re-
sistor having a value of 25,000 ohms,

Fig. 2. Here is a bottom view of the
receiver subpanel

wwWw americanradiohistorv com

of the resistor the
energy picked up
from the antenna
is at a maximum. The degree of con-
trol is very smooth.

The secondary circuit of the 132-A
r. f. transformer is tuned by means of
the first section of the .00035 mfd gang
condenser. Its rotor is at ground poten-
tial while the stator goes to grid. The
cathode of the 224 tube used in the first
stage has a 400-ohm resistance between
it and ground. the resistor being by-
passed with a .5 mfd condenser. The
plate circuit of the 221 leads into the
primary of the second 132-A r. {. trans.
former. If it is desired. a by-pass eon-
denser may be placed hetween ground
and the junction of the 132-A’s primary
and the 1. f. choke which is in the plus
180 volt line. In the schematic diagram.
Fig. 4, this optional condenser is shown
in dotted lines. Its value is .5 mfd.

Power Detector Tube

The secondary circuit of the seeond
r. f. transformer is the same as that of
the first as far as the inductance and
capacily is concerned. However, in the
cathode circuit a 15,000-ohm resistor is
placed to ground, by-passed by a .5 mfd
condenser. This resistor supplies neces-
sary bias on the grid of the 221 for
power delection. The plate circuit of
the power detector is by-passed to
ground with a .001 mfd condenser and
has an r. f. choke in series with the plate
and the 200 henry choke which is paral-
leled by a 250.000-ohm resistor. The
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Fig. 3. Power supply schematic is shown in the ahorve drawing

plate supply on the second 221 is also
180 volis.

[nput from the plate of the power de-
teclor to the grid of the 245 is through
a .1 mfd fixed condenser with a 1
megohn: resistor from grid to ground.
The resistor used for supplying the grid
hias for that stage has a value of 1,565
ohms and is localed belween the center
tap of the 245 hlament supply and
ground. [t is also by-passed with a .5
mfd condenser.

The resistance values as used in this
receiver have been selected after labora-
lory tests to give the greatest amount of
gain and, therefore, would suggest that
these =specificalions be followed re-
ligiously, especially the grid biasing re-
sislances in the cathode circuits of the
two 224 tubes. If stable operation is
10 be had it will be necessary to use all
chokes and condensers as illustrated.

Condenser Speaker Coupling

The plate circuit of the 245 has in
series with it a 30 henry choke across
one end of which the speaker terminals
are taken through a 1 mfd coupling con-
denser. The return for the other speaker
terminal is through the center tap of the
10-ohm resistance across the filament
supply for the 245 tube. On account of
the voltage at the speaker terminal be-
ing rather high it is suggested that an
exceptionally good 1 mfd condenser be
used. The schemalic circuit shows a 1
mfd condenser, although in the con-
struction of the set a 2 mfd was em-
ployed.

The screen grids of the two 224 tubes
have an r. f. choke in each lead and a
> mfd condenser by-passing directly
from the terminal to ground. The
screens are operated at G7 volts ap-
proximately.

The voltage values as obtained from
the resistors and B eliminator on the
power detector have been selected so
that the tube is operating just below the
point where it will draw grid current.

Align at Band Middle

In operation it will be necessary to
first line up the two tuned stages. To

do this turn the volume control for
maximum volume on a weak slation.
Then with a screw-driver shift the trim-
mer condenser of the left section look-
ing at the set from the front until
strongest signal is heard. Then without
moving the drum dial shift the right-
hand trimmer section until maximum
volume is secured. If the trimming is
done on a station at about midway on
the broadcast band it will be found
that the stages will be lined fairly well
throughout the entire spectrum. In
making the aligning adjustment be sure
that the shielded covers are in place.

Two R. F. Coil Types

There are two lypes of 1. f. trans-
formers that may be used in the set if
desired. The 132-A was used in the
model described in this issue and it has
a 50-turn primary. The 132-B tvpe has
only 35 turns in the primary. It is
essential that both transformers be of
the same type, that is, if the 30-turn
winding is desired in the antenna stage
then the 50-turn winding will have to
he used in the detector stage.

The audio system of one stage of 245
has as nearly a perfect linear response
curve as is possible to obtain. Curves
plotted from RMS voltage inputs and
outputs of the 224 detector and the 245
power lube reveal the fact that the
power tube will overload sooner than
the detector, and assuming that the

operator will not work the 245 beyond
the overload point, it is easily seen that
the detector will never be worked near
the top of the curve.

Official Parts List

Parts from which this receiver was
constructed are shown in the list below.
1—Silver-Marshall 669 power unit
1—Sangamo type E 30 henry output

impedance

|—3angamo type F 200 henry plate
impedance

1—DeJur Amsco .00035 two gang con-
denser with dial

2—Silver-Marshall shielding cans
2—Silver-Marshall 132-A coils
4—Silver-Marshall 5 prong sockets, No.

512

1—Silver-Marshall 4 prong sockets. No
511

1—Flectrad antenna 1vpe super Tona-
trol

1—Frost a. ¢. line switch

4—Electrad grid leak mountings

1—Durham 14 megohm heavy duty re-
sistor

1—Durham 1 megohm resistor

1—Durham 400 ohm resistor

1—Durham 15.000 ohm resistor

1—Electrad B 1565 ohm resistor

4—Silver-Marshall 275 r. f. chokes

1--Sangamo .001 mica condenser

1—Potter 2 mfd 400 volt condenser

6—Potter 15 mfd condenser

1—Potter .1 mfd condenser

2—Pr. Silver-Marshall sub-panel
brackets

1—Frost 10 ohm center lapped resist-
ance

4—FEby binding posts

2—Triad, Cunningham or Arcturus 221

tubes

1—Triad, Cunningham or Arcturus 245
tube

1—Triad, Cunningham or Arcturus 230
tube

1—7 x 21 x 3/16 in. front panel
1—10 x 14 x 3/16 in. sub-panel

1
v
( 2
o L < ¢
s|§ = =¥ 3}
N -2 A3
| s ;
b VAWV
gy t
.& COTERAT L SV PN NN PN ROCPEIT TES g
wmj - 3
2 LA
G5
257 Beérv  Beidov 2857 Srioor
Fig. 4, The receiver may be wired from this schematic drawing
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Norden-Hauck Announce New Model
Admiralty Super-Ten Radio

Double Tuning Control, Resonance Meter, Push-pull 250 Stage, and

Screen Grid Tubes in Recetver

ESIGNED
D for the cus-

tom built
trade, Norden-
lauck. Inc., Phila-
delphia, Pa., have
recently announced
a new Admiralty
model known as
the Admiralty
Super 10.

The photograph
in Fig, 1 gives a
lop and front view
of the chassis

which is built up
complete with
power supply. A
front panel view of the rcceiver is
shown in the photograph. Fig, 2. There
are lwo selector dials. one at the left
and one at the right for tuning. The
meter at the right is a tuning indicalor
and shows when resonunce hetween the
circuits is established. The mcter at
the left indicates the line voltage. At
the extreme left of the panel is a seusi-
tivity control. while at the right of the
panel is a volume control. An auxiliary
control is placed in the center of the
panel at the bottom.

Short Wave Range Too

The receiver is regularly equipped
for 200 to 500 meters and 18 to 80
meler range, using removable coil sys-
tem.  Special coils may be furnished
on order. The designers guarantee
selectivity of one per cent of wavelength
on signals of equal intensity.

The set is recommended particularly
for private residences and also adapt.
able for spccial installation in clubs,
apariments, schools, hotels, hospitals,
auditoriums, yachts, motor-hoals, scien-
tific expeditions,

The chassis s

Fig. 1, This photogruph shows a top view of the chassis with shields removed

Several microfarads of by-pass con-
denscrs are used in the receiver circuit.
All are of the self-hcaling type and
trouble proof.

All transformers and coils are wound
on natural bakelite tubing with insulated
wire and cach coil is arranged lo elimi-
nate any possible imteraction with
others,  The removable coils have
smooth action plug bases.

Jacks are provided in the rear for
loud speaker and phonograph connec-
tions. The entire installation is operated
hy the panel switch on the receiver.

Power Detection Used

Four UX-221 screen grid tubes and
two UY-227 tubes are used in the r. f.
amplifier. one 221 as a power detector,
one 227 as a first audio stage and two
250 tubes in push-pull for power ampli-
fication. The power supply contains
two 281 rectifiers arranged in a full
wave eircuil.

The current supply in the Admiralty
Super 10 has heavy transformers and
the filter condensers are self-healing.

The voltage divid-
ing resistors are
vitreous enamel
and the entire unit
is properly fused
for full protection
of the parts.

Great eare has
been taken to pre-
vent any possible
distortion in the
audio amplifier.
Parallel plate feed
is used so that
only voice currenls
flow in the audio
transformer which
prevenls core satu-
ration. In keeping with the receiver
Norden-Hauck have designed a 10-inch
dynamic speaker known as their model
N-50. Since the amplifier in the re-
ceiver uses two 250 tubes in push-pull
requiring an output in excess of 12
watls, it is necessary that the speaker
be designed to handle that amount of
power without distortion.

Another unusual feature of the new
receiver is the arrangcment for recep-
tion on short waves. This is obtained
by a removable coil system. It is only
necessary lo change two coils to alter
the wavelength range. Although the
receiver is equipped lo operate between
200 and 550 meters, plug-in coils may
be used for experimental reception on
television work between 18 and 80
meters as desired.

The receiver may be had in a table
model of solid mahogany or walnut, or
it may be secured as a console model of
the same wood. Still another model is
the highboy, which is also of mahogany
or walnut as desired. Both the console

and the highboy models contain the
Nordeun-Hauck 10-

constructed en-
tirely of No. 14
gauge aluminum
pierced for mount-
ing the various in-
struments. The
wiring is extra
lieavy and double
insulated, while
heavy aluminum
and copper shield-

inch free cdge dy-
namic speaker re-

ferred to previ-
ously in the ar-
ticle.

All receivers are
given a thorough
air test at night by
receiving engineers
on all classes of
reception for sensi-
tivity, selectivity

ing is used at all
points advisable.

Fig. 2. The front panel of the Admiraity Super 10 is shown in this photograph
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Changing Electrical Energy Into
Sound Is Interesting Step

If Fidelity, Efficiency and Noise Freedom Are Demanded Reproducer

Fig. 1.

Here is a busy corner of the
machine shop where presses, lathes,
milling machines. grinders. drill and
tap presses do the work required to
make a dynamic speaker

OST types of energy transforma-
M tions are difficult, especially if

the change is from one type of
energy lo another. To change heat
energy or to change the quality of elec-
tricity is not as hard a thing as to
change electrical energy lo sound en-
ergy. To transform waler power to
electrical power requires some rather
intricate machinery. To change coal to
mechanical or electrical energy is not
simple. Neither is it easy to make in-
telligible sounds from electrical im-
pulses. This is the function of a loud
speaker.

In radio broadcasting and receiving,
there are many transformations. Sound
waves are converted into electrical
waves. The electricity flows through
tubes, through coils, through condensers
and finally out into the air. In the re-
veiver the reverse process takes place.
Electricily is changed to many different
forms, and finally becomes once more
sound. It is wonderful that such things
can e done with electricily.

Electricity to Sound

From electricity to sound is quile a
step. When utmost fidelity, efficiency,
and freedom from extraneous sounds
are demanded, the design of a radio re-
producer is a very difficult problem. It
is the final link in a complicated and
ingenious chain. Every link must be
zood, the speaker above all, as it is the
final link and the only instrument by
which the others can be tested and com-
pared.

Design is Difficult

Like many other modern wonders,
only simple materials are used. The
materials are metals, paper, leather and
bakelite. The best niust be used, but
there is more than material in a radio
speaker. There are brains. The care in
design. the excellency and accuracy of
construction, the methods of assembly,
are the crux of a speaker. Many speak-
ers have excellent raw materials, hut the
genius back of it, the corps of experts
co-operaling, planning, and thinking
are what make the good speakers the
truly fine instruments they are.

Tour of Factory

To illustrate the quality of the
speaker, let’s take a tour through the
Magnavox factory, beginning with the
machine shop where can he seen the
start of a speaker.

This is where the raw melals, steel,
brass, and copper are cut, punched,
lwisted, turned and ground until they
take the forms necessary for a loud
speaker.

Presses, lathes, and milling machines,
grinders, drill and tap presses do the
work. The machines are carefully ar-
ranged in order so that the work for
one particular part starls from one end

Fig. 3. The finished product is placed

in its console. This particular model
is Eknown as Campanile and is Mag-
navox’ deluxe model
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Fig. 2.
room is shown in this photograph
where assembly work is accomplished
in tiwo steps. In the right foreground
the cone housings, the cones and the
morvable coils are being assembled

4 corner of the assembly

of a group as raw malerial and finishes
as a complete speaker part. Compli-
cated and ingenious dies blank oul the
parts.  Other presses form them to
shape. Lathes face and finish surfaces.
\illing machines cut off and square
angles. Grinding machines finish 1o
exact size. The work is clamped in
jigs, drilled and tapped, and all
through the operations are the inspec-
lors, measuring, gauging, and examin-
ing.
Punch Press Useful

A punch press is an exceedingly use-
ful machine. 1t has the accuracy of a
microscope, the brains of a man, and
the strength of giants. From a flat
piece of melal are formed field coil
cases, cone housings, speaker bases and
all the little intricate parls necessary.
A flat piece of iron iz put under the
press. A heavy die hils it. The piece is
cut 1o shape. Another press pierces the
holes. The next machine forces it into
shape. Another operation and the part
is accuralely shaped. A lathe trims the
edges. Then drill presses. Holes are
threaded. The part is carefully gauged
and is ready for the enamel.

In a corner of the shop are auto-
matic lathes. Feeding raw material,
cutling, drilling, threading, facing and
leaving the finished parl in a bin with-
out any attention beyond occasional in.
spection.

Accuracy is the slogan. The toler-

(Continued on page 125)
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Laboratory Television Amplifier

CCORDING to the engineering
A staff of the International Resist-

ance Co. although present-day
audio amplifiers perform well enough
for the requirements ol the average
broadcast listener-in, there are times
and places calling for more precise de-
vices. With the advent of television
promised at an early date, a far more
accurate amplifier will bhe necessary
than we now have available in every-
day practice. since the eyc is harder to
fool than the ear.
Hence the follow-

C ° =] ;

age hattery, while a 7Vo-volt winding
on the power transformer supplies the
filament current for the 250 power tube.

Only the highest grade resistors
should be employed. Noise, excessive
resistance change with load. and marked
resistance  {luctuations with varying
weather conditions. cannot be tolerated
in a precision amplifier. The use of
metallized resistors throughout is there-
fore recommended. of proper resistance
value and current-handling capacity for
cach function.

pling resistance between the plate of
the 240 to the grid of the 201-A has a
value of .75 megohm and a rating of 1
watt. The series resistor between the
arid of the 201-A and the negative 100
volt bias tap is a .5 megohm with a
rating of 1 watt. Filament current is
handled by the #; amperite.

In the plate circuit of the 201-A the
plate resistor is 75.000 ohms with a 2
walt rating. the coupling resistor is a
.25 megohm, 1 watt, while the series
erid resistor is a .25 megohm, 1 watt.

The plate cir-
cuit of the 112-A

; . Hows ZEMES 2654 | _
ing brief outline of Q JHATT / 3/.%':-’ j % has a resistor with
a precision resist- ,\\q' / Q ; ‘%« % a value of 45,000
ance-coupled am- N N R % § ohms with a rating
plifier particularly 3 N of 3 watts, while
intended for a ) » § § {3 ‘% the coupling re-
laboratory or tele- % 3 N W ~ N sistor to the grid
vision application. § .r§ ‘%‘ § of the 250 tube is
T NG a .25 megohm, 1
Free From N /] i ‘att db T s
Feedback ] g 1 vat and e se
‘ : : ries resistor in that
The audio am- H200-ap8es J _@a_ppﬁmﬁ,’ grid circuit is of
plifier we are now §& THATTS SUHATIS the same value.
dealing with is \;% The filter con-
positively free ~\‘,§ densers used across
from feedback NGAE 4 4300 J00H I AP w0l 2dow  pudl #eow the put and out-
troubles, micro- put of the rectifier

phonic howls. dis-
tortion and so on.
[t may be em-
ploved in eonjunction with a radio.
a phonograph or a television pickup. It
provides a gain of approximately 35
decibels, and an undistorted power out-
put of 11, watts over a frequency band
of 30 to 10,000 eveles.

As will be noted in the accompanying
Fig. 1, the amplifier in question em-
ploys four tubes. namely, a UX-240
thigh Mu), a UN-201-A. a UX-112-A.
and a UX.250, wired in cascade or suc-
cessive stages. In the laboratory the
amplifier can be mounted in bread-
hoard form. with sponge-rubber feet at-
tached at the corners to minimize vibra-
tion. At the edges of the hoard. binding
post strips may he arranged for input
and output posts. with a long binding
post strip at the rear to. accommodate
the supply voltages. Insulated filament
wires are placed underneath the mount-
ing board. The first three iubes have
their filaments heated by a G.volt stor-

Fig. 1. Constants of the tehoratary tolevision amplifier described here is shown

in the abore schematic

The power supply illustrated in Fig.
2 delivers 800 volts at 75 milliamperes
for the B and C requirements of the
amplifier. The power transformer ix
provided with three center-tapped sec-
ondaries. namely, two of 7% volts and
one of 1.500 volts. A pair of UX-281
reclifiers, low-resistance chokes, three
high-voltage filter condensers and a
voltage-divider network. complete the
power supply. For the preliminary
selup, approximate voltages are indi-
cated in Fig. 2. Readjustments may be
made lo take care of the slight differ-
ences in tubes and other equipment.

Circuit Values

The input resistor illustrated in the
schematic diagram. Fig. 1, has a value
of .25 megohm. The plate resistor used
in the plate circuit of the 210 tube has
a value of 1 megohm with a current dis-
sipating capacitv of 1 watt, The cou-
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system are 4 mfd
with a voltage rat-
ing of 1300 volis.
The filter condenser across the center
section of the filter choke is a 2 mfd
with the same 1300 volt rating. The
filter choke used in the experimental
set-up was an Amerchoke tvpe 557,
That portion of the resistance network
between the ground terminal and minus
240 is a 5000 ohm, 100 watt, rating.
This same value of resistance and enr-
rent rating is used in the upper section
of the resistance network illustraed in
Fig. 2. The center section of the ve-
sistance network is a 30.006 ohm re-
sistance with 50 watts capacity.

Reproduction Faithful

The reproduction of recorded and
broadcast music or speech. using this
amplifier, is truly remarkable in con-
junction with one or more high-grade
loud-speakers. The balance struck be-
tween high and low frequencies is in-
mediately apparent in crisp. under-
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Fig. 2. The power supply is wired in accordance with this diagram

standable speech and sparkling music,
together with deep, mellow and rich
mustical rendition of accompaniments.
In connection with laboratory studies
and television, this amplifier provides
the desired straight line amplification
for maximum fidelity of reproduction,
as contrasted with the usual pleasing
distortion or acoustical compromise of
the average broadcast amplifier and
loud-speaker combination.

Jenkins Announces Scanner

N ingenious combination of scan-
A ning drum and selector shutter

has just been demonstrated by
the Jenkins Television Corporation en-
gineers. The new arrangement. which
takes the place of the Jenkins scanning
drum with light-conducting rods and
four-plate neon glow lamp, is far sim-
pler, cheaper and more efficient in mat-
ters of detail and illumination. In fact,
not only are the silhouette or Jenkins
radiomovies received with crisp, sharp,
sparkling back-and-pink definition, but
half-tone pictures are also handled by
the same scanning mechanisin with ex-
cellent results. With experimental trans-
missions of a closeup film of a girl by
the Jenkins W2XCR station, the new
scanning mechanism can reproduce the

Fig. 1. Television transmitiing station of

the Jenkins Television Corporation in
Jersey City, N. J. The 5-kilowatt trans-
mitter is shown at right; operator’s table
and pick-up amplifiers in center; moni-
toring television scanner ai left

animaled pictures with sufficient detail
so that the features are readily identi-
fied by the lookers-in. There is also a
considerable increase in illumination,
due to the use of a standard neon lamp
with large plates, instead of the former

|

Fig. 2.
Televisor which weaves television signals

The mechanics of the Jenkins

into animated pictures on the home
screen. This simplified arrangement com-
prises the scanning drum at the top, con-
taining the vertically mounted neon glow
lamp; a selector shutter in front; and
the synchroneus motor which maintains
n driving speed in step with the trans-
mitter. This compact assembly fits into
a cabinet with recessed opening or
shadow box containing the magnifving
lens for enlarging the television images

small plates of the four-plate neon
lamp. With the elimination of the re-
volving contact switch gear for flash-
ing the multiple plates in proper turn,
the present mechanism presents a mini-
mum of noise in operation.

The main point about this new Jen-
kins development, however, is that a
scanner can be produced at a relatively
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low cost. With the elimination of the
elaborate scanning drum with light-
conducting rods and multiple-plate
neon lamp, the equipment is reduced to
simplest and most economical terms,
yet the performance is remarkably im-
proved. The use of a novel selector
shutter in combination with a small
scanning drum, so that the drum rotates
four times in flashing each 48-line pic-
lure, results in retaining the compact
dimensions of the Jenkins technique.

Cages for Televisionists
I?OR ecood and sufficient reasons,

television workers are being

placed in wire cages, these days.
The reasons are purely electrical, and
not psychological. In brief, the men
who handle the delicate film pick-up
mechanism which converts film images
into radiomovie signals, for transmis-
sion over Station W2CXR, the Jenkins
television transmitter in Jersey City.
N. J., are obliged 1o work in grounded
copper mesh cages which keep out all
stray radio signals or inductive dis-
turbances.

The pick-up apparatus and amplifier
for radiomovies are exceptionally deli-
cate and susceptible to extraneous inter-
ference. Unusual precautions must be
taken by way of thorough shielding
against stray radio signals as well as
inductive disturbances within the lab-
oratory building and even from outside
sources. Aside from the large copper
mesh cage, which serves as a general
shielding of all the appatrus, there are
individual copper covers and partitions
for the various pieces of sensitive equip-
ment, while the critical conductors are
copper sheathed. Only in this manner,
we are assured, can satisfactory televi-
sion signals be broadcast, free from
troublesome streaks and specks due to
interference.

Fig. 3. The present Jenkins television
studio is really an elaborate film pick-up
apparatus shown in this view. The pic-
tures are recorded on motion picture
film which is placed in this machine.
As each picture passes through the me-
chanism, it is . scanned by a pencil of
light and casts a shadow on a photo-
electric or light-sensitive cell. The cell
translates light values into electrical
values, which in turn are immpressed on
the outgoing radio wave
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History of Dial Marking

ADIO dials were first marked in
R numbers only. Sometimes dials

used the 0-100 system. At other
times the dials were graduated in geo-
metric degrees. Both of these methods
served only as reference points. They
both made it necessary for the operator
to fish for a new station. With the im-
provement of receiver design, it became
practical to calibrate the dials. These
dials were marked sometimes in wave-
lengths, sometimes in kilocycles. and
occasionally in both. A few manufac-
turers went so far as to include not only
kilocycles and wavelengths. but also
added a reference scale. The use of this
multiple systemn was often as confusing
as it was helpful.

The Federal Radio Conunission and
scientific organizations have adopted
the use of kilocycles only. No cross-
reference is being made to wavelengths.
The hroadcast band has been laid out
on the basis of a 10-kilocvcle separa-
tion between stations. The band extends
from 550 to 1500 kilocycles.

This uniform spacing makes a kilo-
cycle dial a convenient reference dial
as well. The tendeney in new receiver
design is decidedly in favor of mark-
ing dials with but a single scale, that of
kilocycles.

Mystery of Skip Distance
T O many, uninitiated to the mystery

and romance of radio, the phe-

nomenon known as “skip dis-
lance” proves to be the most puzzling,
according to J. E. Smith. President of
the National Radio Institute of Wash-
ington, D. C.

The layman, unfamiliar with the
characteristics of radio transmilting,
might reasonably assume that the closer
one happens to be to a hroadcast sta-
tion the stronger would be the signals
received. More than likely. that is true
in the case of the ordinary long-wave
stalion.

However, in the case of a short-wave
transmitter, “skip distance” enters into
the situation and reverses things con-
siderably. For instance. it is possible
that a short-wave transmitter in New
York. operating on much less power

than is ordinarily used by the long-
wave stations, may be picked up in
Australia with such volume as to be

heard all over the room. At the same
time. these same signals may be picked
up with great difliculty or, perhaps not
picked up at all. by receivers located
less than 500 miles from the trans-
mitter. The signals seem to skip over
certain areas entirely only to reappear
at much greater distances. This. in
short. explained Mr. Smith. is the effect
known as “skip distance.” Tt presents
many problems in short wave transmis-
sion. especiallv between land stations
and planes in fight.

Bettering Tone Quality

HILE there is nothing new in
Wahunling the usual transformer

secondary with high resistance,
it is surprising how little this simple
method of improving tone quality is
employed today. Nevertheless, there is
hardly a transformer that will not be
improved somewhat by the use of re-
sistance across its secondary. This is
especially marked in the case of the
cheaper transformers with their pro-
nounced frequency response peaks
which are effectively flattened by intro-
ducing resistance.

Small fixed condensers are sometimes
emploved across the primary of trans-
formers for the purpose of cutting off
higher frequencies and producing a
more pleasing tonal quality. Such
practice is sometimes the cause of cer-
tain resonant effects in a circuit, hence
should be applied with due caution. It
is better practice to employ the proper
resistance across the secondary of the
second transformer, as well. This rc-
duces the volume slightly, but improves
the tone quality.

Just what resistance to employ is diffi-
cult to state, since it is dependent on so
many variables. The range may he any-
where from 50.000 ohms to 200.000
ohms, in some cases even higher, to ob-
tain the proper tone quality without
sacrificing volume. Hence a variable
resistor, such as the Clarostat with its
resistance range or from practically
zero to 5 megohms, provides the precise
resistance for any arrangement.
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Likes Junior Set

LARENCE SPARROW, 8023 —
C 109th St., Richmond Hill, N. Y.,
tells his experience with the
Junior set which appeared in these col-
umns:

“In your swnmer edition. pages 47
and 48, you gave the Junior set. I
made this up last Saturday afternoon
and it was sure a surprise. Pittsburgh.
Baltimore, Rochester, Atlantic  City
came in with plenty of volume and as
clear as a bell. WABC gave trouble, so
put in midget condenser aund rheostat
to control the juice. It works 50 per
cent better. Could not this set he im-
proved with another tube and condenser
to control distance?

“Made a Bodine twin-eight which you
published last year and have been using
it all along, but this last set of yours
has remarkable tone and would give up
the other if I could only get further
distance, like the Bodine. 1 must com-
pliment you on this four tuber and all
who have heard it say it is a wonder.”

Electrical Spiders

LECTRICAL spiders quite as in-
E genious and capable as the usual

spiders, are now employed by the
radio industry in spinning many miles
of resistance filament consumed each
month both here and abroad. These
spiders—if potential license be per-
mitted—are the machines employed in
spinning a hair-like glass thread which
is subsequently coated with a deposit to
form metallized filament. Mounted
either in a glass tube or a ceramic
tube. with metal caps. the final prod-
uct is know- as a metallized resistor or
a metatlized powerohm.

In supplving the steadily increasing
demand for metallized resistors, includ-
ing power requirements as well as re-
ceiving circuit requirements proper.
something like 2,500.000 feet. or ahout
470 miles. of metallized filament will
be produced during 1929. The entire
supply for the world at large is made
by a batterv of electric spiders in one
of the plants of the Tnternational Re-
sistance Company of Philadelphia. Pa.
Each electrical spider takes a special
glass rod of about 34 inch diameter.
presses one end against an electrically-

(Continued on page 128)
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Recording Equipment for Talkies
Uses Many Radio Principles

Both Film and Disc Recording Undergoing Constant Changes to

(The first part
of this arti¢le on
Talkies was pub-
lished in the
September,
1929, issue of
this magazine.
In this install-
ment Mr. Smith
brings the sub-
jeet up to date.
—Editor.)

I. PHONOFILM,

HONOFILM
P was devel.

oped by Dn.
i.ee De Forest, to
whom belongs the
credit of making
~ound pictures a
commercial possi-
hility. Dr. De
Forest demon-
strated his Phono-
film in many the-
atres in 1923 and
proved the com-
mercial  practica-
hility of sound
pictures.

However, it was
not until 1926 the Vitaphone was dem-
onstrated to the public, Fox-Case Movie-
tone in 1927, and Western Electric
Viovietone in 1928. The Phonofilm is
a photographic svstem which records a
sound track of comstant width but of
varying densitv, and a Phonofilm sound
irack is similar to a Movietone track.

5. PHOTOTONE.

Phototone is a system in which the
sound is recorded on discs and in this
particular it is similar to the Vitaphone
svstemn. There is one major difference,
Lkowever, namely, that Vitaphone rec-
ords are recorded and reproduced al a
turntable speed of 33 revolutions per
minute, whereas in the Phototone sys-
tem records are recorded and repro-
duced at 78 revolutions per minute,

*President. National Radio Tnstitute, Wash-
ington, D. C.

Find the Perfect Method

ParT 11

By }J. E. Sxatu*

Photo Bell Telephane Lahoraturies
Fig. 1. Here it shown one of the Vitaphone dise recording machivnes

Photo Bicll Telephone Labaratories

Fig. 2. This machine records sound

on film in contrast tc the method
used in Fig. 1
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whielt is the stand-
ard speed at which
ordinary phono-
graph records are
operated.,

6. MADALA.
TONE.
Madalatone is a
photographic re-
cording syslem
and it differs from
other photographic
methods in that
the latter have all
produced a sound
track along the
edge of the film,
which is either of
varying density
and constant width
or of varying
width and constant
densitv.  Also, in
other systems the
sound has been
picked off the film
by passing a
sharply focussed
beam of light of
high-intrinsic bril-
liancy through the
sound track as it is passed through
the projector during the course of re-
production, and due to the varying
density, or the varying width of the
sound lrack, the light coming out the
other side of the film varies in ac-
cordance with the variations in the
sound track. This variable light is
picked up by a photo-electric cell,
which, true to its characteristics, changes
the light variations into electrical varia-
tions. The latter are amplified and ap-
plied to the loud-speakers. which change
the electrical variations back into sound
again. Now in the Madalatone system
the sound is engraved on the film and
is picked off the film by means of a re-
producing device which is set into me-
chanical vibration. This vibration is
changed into electrical energy, ampli-
fied, and then transformed bhack into
sound again through the medium of the
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Photo Bell Telepitane Laboratories
Fig. 3. Vitaphone play-back equip-
wment is shown above

output horns.  No  photo-electric cell
i< required in the Madalatone system,

Vitaphone Recording
AL STUIO.

The studio in which sovud pictures
are recorded must be either sound-proof
or acoustically treated, so that sounds
from outside do not penetrate, Lo be
picked up by the microphoenes within
the studio and thus interfere with the
sound record heing made. The interior
of a sound-recording studio is acous-
tically treated se that it will not he too
reverberant and thus effect all sorts of
reverberation, echo  and  extraneous
sounds,

Sound energy once produced in a
studio will continue to exist until it is
absorbed and this rate of ahsorplion
will be very low if the studio iz sur-
rounded by hard-refleeting surfaces.  }f
not acoustically treated, it is possible
that the rate of absorption within a
studio wounld be so low that a word
=poken in a usual tone of voire would
be audible for several seconds after-
wards, which would mean that the
dozen or so syllables following the
word in question would blend into the
decaying =ound of the word and render
understanding extremely  difficult,

On the other hand, a sound-recording
studio  should not be 1oo dead. Tt
should have some life to it. Thus the
life of a studio is a function of the
walls surrounding the studio, the ceil-
ing, the floor, and the persons and ar-
ticles within the studio. When a sound
shot is being made, it is obviously de-
sirable 1o pick up only the sound per-
taining to the action being filmed and
all extrancous noises only aid in bring-
ing up the ground noise and are, there-
fore, a detriment to high-grade record-
ing.

In making sound pictures, a motion-
picture camera is used 1o record the
action and microphones are used to
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shows the phato-electric circait
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pick up the sounds to be recorded.
Every possible precaution is laken to
keep the noise from the camera and its
driving 1notor from getting into the
microphones. In Vitaphone revording,
the camera and camerman are placed in
a sound-proof booth with a window in
the front through which the piciure is
taken.

There is a junction hox in the side of
the studio wall which will allow for the
plugging-in  of six condenser-type
microphones, These condenser-micro-
phones consist of a coudenser-trans-
miller unit, whieh is attached directly
to the condenser-transmitter amplifier.
The latter is cnclosed in a shielded
tubular case and provides one slage of
amplification  with  an  oulput trans-
former having a 50-ohm  sccondary
winding.

These condenser-microphones are usu-
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Phote Bell Teleplone I aboratories

Fig. 5. One of the standord aupli-
Jier racks is illusirated in the abore
phatograph

ally suspended from the top of the
studio and are cquipped with 73 feet
ol cable, on the lar end of which there
is a plug which is inserted into the re-
ceplacle in the junction box. There are
{ive leads in the condenser-microphone
cable, which are properly shielded and
they carry the following eneroy: -6
and —200; —6; --200; and two leads
from the 50-ohm output of the con-
denser-transmitter amplifier, which are
vonnecled through to one of the input
positions on a six-posilion mixing
panel.

B. WIXING PANEL.

The pick-up man then places the
microphones in their proper position
on the set, and the output energy of all
the microphones in use is brought to
a mixing panel.  There the monitor
man sits, m a sound-prool enclosure
overlooking the activities on Lhe stage.
There is a monitor horn at one end of
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Pioto Bell Telephoue Lubainiarics

Fig. 6. At the right is a generator

for the control panel, the rear of
which is shown «at the left

the monitor room, by means of which
the monitor man gets a true perception
of the quality of the sounds being
picked up and whether there is a proper
balance between the different micro-
phones or not.

Al the mixer position there is a scpa-
rale control on each individual micro-
phone in use 10 obtain a good balance,
and there is a master conirol on the
total output {roni the mixer for obtain-
ing the proper level. This level can
be read on a volume-indicator meler on
the master control panel at the mixer
position,

C. AMPLIFIER ROQM.

The output of the mixer is connected
through to the amplificr room where it
is first applicd to the input of a W_ E.
8-C amplifier, which is a three-stage
transformer -impedance coupled unit
having a gain of about 81 TL.

The 500-olim output of the W. k. 8.C
amplifier is connected to what is termed
a bridging net-work. A volume-indi-
cator meler, with an extension to the
mixer position, is connected across the
bridging net-work. By means of this
meler it is possible to read the sound
level on the net-work at all times, and
b_\' means of the meter exiension at the
monilor man’s position, the lalter is
able to read the level there at all times.
It is by this means that the sound to
be recorded is kept al a predetermined
level at the recorder.

A number of amplifiers are con-
necled 1o the net-work in parallel.
These amplifiers are called bridging
amplifiers and are so designed thal five

Phato Bell Teleplhone Laboratories

Fig. 7. The heart of the talkies is in
the light valve pictured above
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Fig. 8. A typical studio operating arrangement is set forlh in the illustrution
above

of them can be bridged across a 500-
ohm circuit without trouble. Each one
of these bridging amplifiers feeds a disc
recorder. If there are two disc re-
corders in use, the two bridging ampli-
fiers are required.

D. DISC RECORDERS.

The 500-ohm output of the bridging
amplifier is connected to a 20 TU at-
tenuator, which is variable in 2 TU
steps, and which has an impedance of
500 ohms, in and out. This attenuator
is of use where it is desirable to record
with a number of disc machines and

have the lzvel different on each one.

The output from the attenuator is
carried through to the recorder control
box where it passes through a double-
pole double-throw switch, the latter be-
ing used to either terminate the line
from the bridging amplifier output in
the 500-chm signal coil on the recorder
or in a 500-ohm resistor, depending
upon which way the switch is thrown.
There is another switch and a rheostat
on the recorder control box which is
used to control the current through the
recorder field coil winding.

A dise recording machine is really a

high-grade lathe. There is a turntable,
which is driven at a constant speed of
33 revolutions per minute and all
fluctuations in speed are eliminated
from the turntable by means of an oil
damper in series with the driving
mechanism, which damps out mechani-
cal surges.

The recorder or cutter is mounted
over the turntable and is given a lat-
eral motion so that it cuts a spiral
groove in the wax disc which is placed
on the turntable. The lateral movement
is usually such that the “pitch™ of the
grooves on the disc are about 11 milli-
meters, or in other words, there are
ahout 92 grooves per inch.

The cutting stylus, which is made of
sapphire, cuts a groove in the wax.
which is between 6 and 7 millimeters
wide and between 2 and 3 millimeters
in depth. When sound currents are
passed through the signal coil on the
cutter. the cutting stylus is given a
lateral motion and, therefore, cuts a
side-to-side track in the course of mak-
ing a sound record.

E. SYNCHRONIZATION.
Synchronization iz accomplished by
means of an electrical interlock system.
The motors which drive the camera
mechanism and the ones that drive the
disc recorders have their stator wind-
ings all connected to the same 220-volt
a. c¢. supply. The rotors of all these
motors are connected in parallel to the
rotor windings of an a. c. motor, which
is a part of the distributor. The dis-
tributor consists of a d. ¢. control box.
This d. c. motor is connected, by means
of a shaft, to an a. ¢. motor which forms
the rest of the distributor. All of the
(Continued gn page 123)

CHMEUITS TO HORNS

3C BE PAOOULIE
A7 FALuuLET.

BB

i

Fig. 9. Movie patrons seldom think of the mechanics involved in the talkies so this general theater layout may be of

some interest
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Radio Telephone Equipment Is Used
for Railway Communication

Engine Man in Locomotive Cab May Talk to Conductor in Caboose;
No Radio Knowledge Needed

HFE.  develop-
T ment of radio

equipment
for front and rear-
end  telephone
service on freight
trains has lheen
proceeding for
some time under
the dircetion of

the General Elee-
tric Co. in co-
aperation  with

Conmmitlee No, 12,
lelegraph and tele-
phone section of
the American Rail-
way Associalion,

and the New York

are arranged with
spring  suspension
wherever needed
in order to absorh
shocks and to pre-
vent damaging the
apparatus. ln ad-
dition the locomo-
tive installation iz
made weather-
proof so that the
apparatus may be
installed on the
deck of the tender.

Normal equip-
ment installed in
the locomotive end
consists of the
transmitter, re-

Central  Railroad. ceiver unit, power
The initial tests unit, antenna, con-
were made with a Photo courtesy General Electric Co. trol unit, micro-
locomotive and Fig. I. New York Central locomotive 2724 showing antenna for radio equipment phone, loud
caboose lent by monuted on tender speaker and the
the New York turbine driven gen-

Central Railroad located in the Schenec-
ladv works of the General FElectric
Company.

After determining in a general way
what were the requirements for handling
this kind of work, especially designed
sets were placed on a standard caboose
and a type L2 locomotive. The first
run was made on July 20. 1927, be-
tween Selkirk and Utica. This trip

Photo courtesy General Electric Ca.
Fig. 2. The control unit of the trans-

mitter and loud speaker is shown
installed in a locomnotive cab

clearly showed the value of the ap-
paratus. A train of 121 cars was used
and frequent telephone messages with
regard to handling the train were com-
municated between the front and rear
ends,

After a further period of tesis under
operaling conditions on the main line
of the New York Central, further
changes were made in the equipment.
The resulting apparatus deseribed here
has demonstrated its partientar adapt-
ability for use on moving trains. Ap-
plication does mnot involve any new
principles and the only problems to be
solved have been those connected with
mechanical design and mounting of
apparatus to adapt it to railroad service.

No Radio Knowledge Needed

This radio equipment iz designed io
provide lelephone communication be-
tween the engine and caboose. Two-
wiy conversation can be carried on be-
tween the man in the caboose and those
in the engine and the design of the ap-
paritus has been so simplified that no
knowledge of radio is required by those
using the equipment.

Mechanical construction of the ap-
paratus' enables it 1o withstand success-
fully the severe operating conditions
encountered in railroad service. Both
the locomotive and cahoose installations

www.americanradiohistorv.com

erator. The first three items are in-
stalled on the tender tank: the next
three units are installed in the cab of
the locomotive while the turbine driven
generator is installed in the usnal man-
ner on the locomotive proper.

The units installed in the caboose are
the transmitter-receiver unit, power unit,
antenna, control unit, microphone, loud
speaker, 32 volt storage battery, battery

Photo courtesy General Electric Co.
Fig. 3. This installation of the control
unit is pluced in the caboose of the
train
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Photo courtesy General Electric Co.
Fig. 4. The railing around the top of
the tender contains the antenna for
the transmitting system while the radio
equipment itself is housed in the two
metal cases shown on top of the tender

paunel and axle driven battery
charging generator. The last three
items of this list are of the standard
train lighting type and are installed on
the caboose in the manner similar to
the usual coach installation except that
the storage batteries may be installed
inside the caboose under some of the
henches.

charging

50 Watt Rating

The normal rating of the radio trans-
mitter is 50 watts, which is the power
delivered to the antenna by the trans
mitter. The radio transmitter and the
radio receiver are each designed to
operate on any one frequency within
the band from 2.300 to 2,750 kilocycles
1130 to 109 meters). This frequency
hand is one of those at present assigned
for mobile radio communication. The
apparatus is so arranged that suitable
adjustments for any one operating fre-
quency within this band may be con-
veniently made on the transmitter and
receiver. If new rulings by the Fed-
eral Radio Commission should require
operation on frequencies slightly above
or below those specified, the apparatus
can be designed for service with the
new frequency assignment. The pres-
ent 2.300 to 2.750 kilocycle band has
been selected for several reasons which
make it particularly satisfactory for
train communication.

The type of signal provided by this
equipment is known as the simplex
radio telephonv. With this system a
small push bulton mounted on the

Photo courtesy General Electric Co.

Fig. 5. Mounted on springs at the

four corners the Simplex train com-

wmunication equipment iransmitter-
receiver is pictured above

microphone is pressed when anyone de-
sires to talk to the other installation.
When the push button is released the
local apparatus is automatically con-
nected for receiving conditions. By
means of this arrangement the radio
transmitter is in operation only during
the time the push-button is depressed
for talking. The radio receiver is, how-
ever, maintained in a receiving or stand-
by conditicn at all times so that it is
always prepared for any incoming calls
which may be put through from the
other end of the train. Simplex tele-
phone equipment of this type permits
the maximum number of channels to be
obtained in the given frequency band,
minimizes interference, reduces the
power drain required and permits the
apparatus itself to be designed for
maximum simplicity.

Photo courtesy General Electric Co.

Fig. 6. The speaker installation as
made in the caboose is shown here
being attached to the ceiling of the car

Tuhes and Functions

The radio transmitter uses four
vacuum tubes as follows: one PR11A
as a master oscillator, one PR11A as a
radio power amplifier. one PR11A as
the modulator and one PJ3 as the
speech amplifier and audio oscillator.

The radio receiver uses the following
tubes: one I’J8 as a radio amplifier, one
PJ8 as detector and two PJ}8’s as audio
amplifiers.

Power supply for the equipment on
the locomotive end is obtained from a
turbine driven generator. At the ca-
boose end power is obtained from a
32.volt storzge battery, which i turn is
charged by the axle driven generator.
The equipment at each end draws a
current of approximately 32 amperes at
32 volts while transmitting, and a cur-
rent of approximately 5 amperes at 32
volts while receiving.

Fig. 1 shows a New York Central

www americanradiohistorv com

Photo courtesy General Electric Co.

Fig. 7. This photegraph illustrates the

antenna and axle driven generator for

the train communication installation
on the New York Central caboose

locomotive No. 2724 equipped for
radio. The radio equipped caboose is
shown in Fig. 7. The antenna may be
plainly seen in this view of the caboose.
The belt driven generator used to charge
the storage battery is mounted under
the caboose. This may also be seen.

The apparatus mounted in the loco-
motive cab is shown in Fig. 2. The
control unit is mounted back of the en-
gine man’s seat and is provided with a
clamping mechanism for the micro-
phone. A small meter on the control
unit indicates the current flowing in the
transmitting antenna and serves as a
check on the correct operation of the
transmitting equipment. The micro-
phone is a special anti-noise type so
designed that the majority of the engine
noises, noises due to running conditions
are not picked up by the microphone
and transmitted. By speaking with the
lips close to the microphone good qual-
ity of speech may be obtained with a
complete elimination of extraneous
noises. The loud speaker is mounted
on the top center section of the cab
room and is so arranged that the open-
ing for the sound is directly towards the
engine. It is strongly built and pro-
duces a volume of sound suflicient to
overcome the noises in the cab. It may
also be seen in Fig. 2.

The photograph in Fig. 8 shows the
engine man using the equipment in the
cab. When the microphone is removed
from the control unit the necessary cir-
cuits are closed to start automatically

(Continued on page 124)

Photo courtesy Ceneral Eleetric Co.
Fig. 8. The engine man is here shown
using the microphone of the radio
equipment in the cab of a locomotive
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Improved Leutz “Seven Seas” Console
Has Phonograph Combination

Electrical Phonograph Feature Increases Utility of Well Known
Custom Built Radioc Set

ESCRIBED
origintally
in our Sep-

tember. 1929, is-
sue, the Leutz
“Seven Seas” con-
sote has been fur-
ther relined and is
now being offered
with built-in elec-
tric  phonograph.
A lew lines  re
warding  the new
Seven Seas console
may be in order at
this time,
Speaking in gen-
eral lterms. the
Leutz “Severn Seas”
console is a refined
form of screen-
erid  radio-fre-
quency receiver, It
employs  three
slages  of tuned
r. {. using screen-
erid tubes, a first

1921, and has al-
ways been an ad-
vocate of good
shielding. In ad-
dition to the tubes
and induclances,
the gang condens-
ers, mounted on
the [ront of the
main container,
are entirely
shielded, with each
slator  (or grid)
shielded from the
next stator, This
perniils operating
the r. f. slages at
high efliciency. In
fact, the sensitivity
of the “Seven
Seas” is such that,
using an aerial
only a few feet
long, it is possible
lo lune in signals
from distances of

L.000 to 1,500

audio, and a push-
pull audio using
two 250 power
tuhes. The ontput
is led to a twehe-
inch dvnamic speaker. and there is suffi-
cient power available to operate several
external dyvnamie speakers if desired.

Screen Grid Possibilities

Although nweh is being said these
days about screen-grid circuits, it is well
to note that the potentialitics ol the
sereen-grid r. f. amplifier are Tar from
realized it many production receivers,
due te insuflicient shielding and other
shortlcomings in design anrd  construe-
tion, In the case of the “Seven Seas”
console, the shielding is of the most ad-
vanced and thorough kind.  Since space
is ol at a premium in this set, as con-
trasted with the cramped chassis of the
i=ual broadcast receiver, the shielding
is arranged in the form of individual
compartiments for each stage, and with
more than ample spaecing, so tluyt the
r. f. losses are reduced to an ahsolute
and negligible minimom. Tt is well to
recall that C. R. Leutz, the designer of
the present set, introduced the firs
shielded set for broadcasting back in

Fig. 1. The photograph here shows the latest model made by Leutz. The dynamic
speaker is at the top, the receiver at the bottom of the console.
combination is in the lower center draicer and may be seen opened in Fig. 2

Fig. 2. The Improved Leutz model de-

seribed in the accompanying article is

shown photographically abave. The cen-

ter drawer centains the electric phone-
graph combination

www americanradiohistorv com

miles, with good
loud-speaker vol-
ume, during aver-
ige summer
weather.  Reports
of daylight reception of 500 to 750
wiles have {requently been received by
the builder.

The phonograph

Retains the 250 Tube

Despite the high gain in the screen-
erid r. f. amplifier, the first audio stage
has not been dispensed with as in other
high-grade screen-grid circuils ol today.
Mr. Leutz is a firm heliever in the first
audio stage, particularly when striving
for the enormous volume oblainable
from present-day power tubes. Fur-
thermore, instead of nsing the popular
215 power tube, he has insisted on the
250 or largest power lube, so that the
“Seven Seas” console, as in the case of
a powerful, high-priced car, is never
used 10 its lullest capacity. The resull
is an excellent clarity and easy flow of
loud-speaker rendition, which is free
from the slightes! 1race of strain or
overloading.

A novel form of coupling is em-
ploved belween the delector and the first

{Continued on page 130)
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Plotting Street Car Noises
..r- = . " ‘

P. & A. Photo

Using a special noise recording instrument and

working on a Chicago street, Prof, J. E. Tuthill

of the University of Tllinois, is secking to learn

what makes the noise a stree* car produces travel-

ing along city streets. He hopes to find a way of
eliminating the noise.

New Beam Wireless

P& A Photo

An invention which is expected to revolutionize
long distance wireless telephony and telegraphy will
shortly underge intensive tests in L.ondon. Eng-
land. It is known as the Marconi-Mathieu Multi-
plex Apparatus, and is the combined efforts of
Gugliema Marconi and Mr. Mathieu. research en-
gineer for Mr. Marconi. By means of this ap-
paratus wireless telephony and telegraphy can be
simultaneously operated on the same length wave
by the Marconi beam system. Photo shows Mr.
Mathien with the receiving apparatus at the Bridge-
water. England. beam station.

P. & 4. Photo

While his body toils in his cornfield, Jesse Lin-

coln’s mind is enjoying entertainment from all

corners of the country. He is a farmaer living near

Liberty, Mo.., and says. since he has placed a small

two-tube radio set to his corn cultivator, the corn
rows do not seem near so long now.

New Radio Photo Transmitter

Wide World Photo

A new radio transmitter which transmits photo-
graphs, maps, etc.. has recently heen perfected by
Capt. Otho Fulton and will transmit over either
radio, wireless or telephone lines. Omne of the fea-
tures of this machine, which has already been
adopted in practically every country in Europe
for the sending of weather charts, maps and the
finger-prints of criminals, is that it is small and

portable. Three and one-half to four minutes is
all the time recuired.
Voice of St. Louis
i = - o

shows the new transmitter at
Louis. whick was operated

photograph
station KMOX. St
continuously for 18614 hours during the Jackson-
O'Brine endurance flights.

This

www.americanradiohistorv.com

German Plane Radio

N
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P, & A. Ploto

Marking quite a contrast to the usual airplane
radio sets is the complete radio equipment for air-
planes at one of the exhibitions in Germany.

Plane Direction Finder

v, & 4. Photo

The German radio equipment for airports enables
location of plane in the air from which messages
are received, Similar apparatus is used at sea.
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Slot Talkie Machine

A& 4. Phote

An automatic ‘*dime-in-the-slet” talking motion
picture machine 1 an enciosed box-like apparatus
was tecently demonstrated by Robert C. Belgau.
the inventor. When a c¢oin is inserted, tiny red
and blue “footlights” flash on, a curtain rises dis-
playing a glazed glass screen approximately 24
inches wide by 20 inches high. and after the foot-
lights are automatically dimmed the picture is

flashed on the secreen.

World’s Smallest Voice

Wide M'orld Photo

L. A. Hawkins. left, of the G. E. rescarch lab-
oratory, is holding a small piece of uranium before
laboratory apparatus known as the Geiger counter,
which amplifies the noise of exploding atoms so
they can be heard. As they are heard in the loud
speaker, this is held up before the *“mike.” Thus
the “'Voice of the Atoms” was recently broadcast
over WGY.

Still at It

Wide World Photo

Dr. James Harris Rogers of underground radio
fame is still active, despite his 80 odd years. Dur-
ing the war Dr. Rogers discovered he could intcr-
cept official reports of the German naval and mili-
tary forees. Officials of the United States Gov-
ernment made very valuable use of his discovery.

Synthetic Chimes

The voice of Big Ben, London's famous clock,
has been synthetically reproduced in the United
States by radio station KDKA of the Westinghouse
Electric and Manufacturing Co. KDKA first in-
troduced the sound of the great old timekeeper to
its listeners by relaying it from London through
a short receiving set. Hearing these mellow sounds
coming from his speaker, Dr. Frank Conrad, as-
sistant chief engineer of the Westinghouse Co., con-
ccived the idea of reproducing the same sound
artificially. He turned his idea over to V. E.
Trouant, radio engineer (shown in photograph) for
application, and as a result the replica of Big Ben
is broadcast by KDKA exactly upon the hour.
The sound is not mentioned by the anrouncer.
It simply is a note in the background of the pro-
gram whether it be talking or music. At periods
when the time is given by thc announcer the syn-

thetic bell is not used. When the sound is de-
scribed as synthetic. exactly that is meant. It
does not mean that a bell has been made which ap-
proximates the sound made by the London time-
piece. Instead Big Ben is imitated by frequencies
imposed on the radio set in Pittsburgh, which do
not become sound until they reach the radio speaker.
The tone is created by a number of oscillators.
each one giving a certamn frequency. These fre-
quencies were selected through an analysis of Big
Ben's tones. By combining the frequencies the
same signal is carried to the transmitter and sent
out on the air as would be produced by sounding
the bell itself into a microphone. To insure abso-
lute accuracy the artificial bell is set off by a sec-
ond’s beat pendulum clock which operates in a
vacuum. The pendulum is made of an alloy which
is unaffected by change in temperature. There
arec no mechanical connections to the clock, only
clectrical. The impulse from the pendulum centrols
a set of gears which in turn close the contact be-
tween the pendulum and the group of oscillators
exactly on the hour. Then the synthetic bell is
reproduced on thousands of speakers throughout
the country, tclling the listeners that another hour
has passed.

Radio Veteran

This *‘youthful veteran’ has tested 160,000 receiv-
ing scts since she started working for the Crosley

Radio Mfg. Ce.. in Cincinnati eight years ago.
She is onc of the most expert inspectors in the
industry.

WwWWW.americanradiohistorv.com

The human eclement as well as the mechanjeal is
an important agency in the accurate testing of
tubes. as is shown in the above scene in the lab-
oratories of E. T. Cunningham, Inc.. the radio
tube company. Here the trained eye of the testing
expert is examining the condition of the inner
clements of a tube, aided by a magnifying glass and
a special lamp.

Corn Stalks to Gas

The proposed utilization of corn stalks to
be converted into gases starts with their
removal from the field where they now
serve only to harbor the corn borer. The
stalks are collected in a closed fermenta-
tion tank and the farmer’s household
wastes are disposed of by running them
into the same tank, where they provide

Wide ¥ orld Plote

the necessary nitrogenous materials for
the bacteria conducting the fermentation.
The outcome is a gaseous mixture of car-
bon dioxide and methane, or marsh gas,
which has a heat value equal to the ordi-
nary gas supplied in cities. The gas could
be used to run a generator and to charge
storage batteries, supplying the farmer
with electric light. The experiments were
conducted by Prof. A. M. Buswell of the
University of Illinois and his assistant,
G. S. Boruff. The photograph shows the
apparatus used in converting the corn
stalks into gas.


www.americanradiohistory.com

112

Citizens Radio Call Bock Magazine and Scientific Digest

Blind Plane Flies and Lands Safely

{

Wide Wotld Phots

Man’s greatest enemy in the alr—fog—
was conquered recently at Mitchel Field
when Lieutenant James H. Doolitile took
off, flew over a fifteen-mile course and
landed again without seeing the ground
or any part of his plane by the illumi-
nated instrument board. The cccasion
was a final development of the Daniel
Guggenheim Fund for the promotion of
aeronautics and marked the first instance
in which a pilot negotiated a complete
flight while flving blind. Photo shows the
instrument board of Lieutenant Doolittle’s
plane with the auxiliary instrument for

Crime News Via Radio

=

Wide World Photo

Photo shows Commissioner Whaler: using

the new radio receiving unit which has

recently been installed in his car. The

commissioner has requested 500 of these

machines to be installed in the depart-
ment cars.

blind Aying mounted. In the upper right-
hand corner is the special altimeter which
registers in 10-feet units instead of 100-
feet units. In the lower left-hand side of
the board is a Sperry Horizon which
gives the pilot an artificial horizon for
balance. Immediately below and mounted
on the steel fuselage tubing is the radio
direction finder which by means of two
reeds enables the pilot to keep on a given
course set by radio beacons. The other
instruments are standard equipment on
most planes.

Performs Impossible

Dr. K. F. Bohnhoeffer. young German scientist,
who was an infantryman during the world war. has
upset tae scizntific world by splitting an element.
heretofore considered indivisible. He took hydro-
gen gas and changed it to an hitherto unknown
form which he called parahydrogen. He demon-
strated his feat before members of the American
Chemizal Society meeting at Minneapolis, Minn.
Photo shows Dr. K. F. Bohnhoeffer with the ap-
paratus he msed to split the hydrogen. a basis
zlement into 2 new form.

Count Water Drops

o

e e
P. & d. Photo

Exhibited recently was a unique device for tally-
ing the drops of water electrically. The water con-
fined in a con‘ainer drips rapidly on the mechanism.
which is recorded on a meter attached to the con-
trivance. According to experts the counting is not
rapid emough to undertake the measurement of the
drop capacity of the ocean. It is the invention
of Vecder-Root. Ine.. of Hartford. Conn. Photo
shows J. T. Quinland demonstrating the water
drop c¢ounting device.

English Tele-Talkie Transmitter

I
!
!
|

1

L
g

oY

|

e _2}

¥ ide World Photo
Photo shows a view of the television transmitter
used in England by John L. Baird. Scottish in-

ventor, which he uses to broadcast films and voices
over the program of broadcasts. This is the cssen-

www americanradiohistorv com

tial part of the image and sound converter ap-
plied to a modern English broadcasting station
when he recently demonstrated the sysem before
a group of noted scientists and representatives of

the British post office and the British Broad-

casting Co.
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There’s More 1n a Storage Battery
Than You Might Think

Contrary to u Popular ldeq Battery Does Not “*Store” Anything;
Electro-Chemical -letion in Next Article

LTHOUGH the day of the ali-
A electric  receiver is here, there

are =<till many thousands of bat-
leryv-operated  receivers in use. espe-
cially in the rural districts where alter-
nating current is not available. While
there are a great many ballery substi-
tules or eliminators available which are
more convenienl lo operate and take
care of, there is no
substitute for the quiet.
smooth  and  reliable
operation of a good
storage  batterv. DBy
popular request we are
publishing a series of
articles  prepared by
the technical stafl on
the theoretical opera-
tion. care and mainte-
nanee of the lead-acid
storage battery. While
these articles are pri-

CONNECTING
STRAP

NEGATIVE
PLATE

marily  intended  for

radio balleries, all THREADED
\ HT g HITH 1 RUBBER
(,Ion‘(hllo.u?.lo‘uthfl‘( d !m AT
these arlicles are also POSITIVE

true of automobile bat-
teries and (arm light-
ing batterics. with the
exception of the Edi-
son. steel-nickel cell.
which will not he dis-
cussed due to the com-
paratively few in use.

The popular con-
ceplion ol the storage
battery is that it liter-
ally stores up clectricitv. which has
heen passed through it during the proc-
ess of charging. Thiz is entirely a mis-
conception of the true state of charging.
The electric eurvent which is passed
through a batters when it is on charge

PLATE

BOTTOM

Fig, 1.

Fig. 2. . cross sec-
tion of « storage
cell showing sepa-
rators, cap. post.
plates aund sedi-
wment pits

TOP CONNECTOR

PART I

causes certam chemical changes to take
place within it. These chemical changes
are just reversed when the battery de-
livers current to the radio sel. motors,
lights. or automobile starter. The elec-
tricity from a storage battery is the re-
sult of an (lectro-chemical change dur-
ing charging and discharging and not
the releasing of something previously

VENT PLUG

MONOBLOC

CASE
THREADED RUBBER
INSULATION

SEDIMENT SPACE

A ent-oul section of the storage cell showing the relative

pasition of all parts contained

stored ov accumulated therein.  The
storage Dattery should, therclore, be
considered as a reservoir for the elee-
trical energy. which is required to op-
erate the radio receiver, lights, or start-
ing motor with an automobile. The
encrgy so used in doing this work dis-
charges the battery and it is then neces-
sarv to recharge the battery by some
means, such as a generator, or a recti-
fter. Any storage battery will wear out
eventually and the length of time that
it will operate satisfactorily depends
upon two things. the care in the manu-
facture of the storage battery and the
carve that iz given them while they are
in service. While it iz not possible to
see what goes on withiv the storage bal-

Itlustracions Courtesy of Fillard Storage Ratiery Co.
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tery. the user can easily become fa-
miliar with the operation of the battery
and the purpose of thesc articles is Lo
familiarize the uscrs of storage batterivs
with the theoretical operation, construe-
tion and care of a storage baltery. so
that he may take care of his battery in
such a way that he may gzet the maxi-
nmum life expected from it.

Contains Many
Parts

The lead-acid stor-
age battery is made up
goST of many parts. The
posilive group of
plates and the negative
group of plates (the
number of plates de-
pends upon the capac-
itv of the battery}. the
wooden  or threaded
rubber insulators.
which go between the
plates, the plale con-
nectors, straps, the
hard rubber jars, the
hard rubber cap, the
vent plugs, the top
conneclor bar, the seal-
ing compound which
is used to scal the cap
to the hard rubber jar.
the eleclrolyte or acid
and the wooden or
hard rubber case which
houses the entlire unit.
Each of these individ-
ual parts are made from certain specifi-
cations of certain materials. As the
most important part of the storage cell.
are the plates, these will be considered
first.

There are two gencral types of bat-
tery plates. the Faure and the Plante.
The Faure plate is the pasted tvpe.
which is almost universally used in the
manufacture of all types of lead-acid

SEALING
COMPOUND

£50F T RUBBER
4/GASKET

Fig. 3. A skeleton
grid before pasting

o

-


www.americanradiohistory.com

Citizens Radio Call Boolk Magazine and Scientific Digest

Fig. 4. A finished
pasted and dried
plate

slorage batteries. There are several
steps in the manuvfacture of a Faure
pasted plate and these will be discussed
in the order of manufacture. The grid
is the skeleton of the plate, just as the
bones of the body are the skeleton of
the body. This performs the function
of supporting the active material, which
is of a very mechanically weak nature,
and conducting the current to and from
the cell. This grid is made of a lead
antimony alloy, which is poured into a
mould in a molten state. Pure lead is
entirely too soft and also is very easily
altacked by the clectrolyte and, there-
fore, antimony is added to give the de-
sired stiffness to the plate and resis-
tance to the action of the electrolyte in
the cell. The amount of antimony usu-
ally varies in different makes, depend-
ing upon the opinion of the engineering
department of the manufacturer. In
most cases it will probably average
from eight to ten per cent. The casting
of the grid is usually done by hand and
requires considerable skill, as the
proper composition of the metal and
the temperature of both metal and niold
being of greal importance in secur-
ing perfect grids. If the metal is not
kept at a constant temperature, there
will result what is known as a “cold
shot.” A “cold shot” consists of an im-
proper filling out of the ribs of the
grid, which resulls from: variations in
lemperature of the metal. The dross
must also be kept free from the metal,
as this will accumulate in the ribs and
cause the rib to be physically weak and
very probably rejected by the inspec-
tion department. The grids for the posi-
tive and the negative plates are identi-
cal and therefore no classification is
niade at this point. The grids are usu-
ally cast in pairs of two, which is quite
logical and speeds up production to a
great extent.

Pasting the Grids

When the grid castings have cooled,
they are removed from the mould and
passed to a trimming machine, which
trims off the casting gates and the
rough edges, trims the flash and straight-
ens them. The grids are then given a

Fig. 5. 4 wooden

separator showing

the groeves in one
side

very rigid inspection and those which
show defects, such as shrunken or miss-
ing ribs, or “blow holes,” are rejected
and sent to the lead smelter, where they
are refined for reclamation of the lead,
which is, of course, used again. The
grid is then ready for what is called
pasting. In Fig. 3 the completed grid
after having been trimmed and -in-
spected is illustrated and is now ready
for the pasting process.

There are a great many different for-
mulas for the pastes which are applied
to the plates and later converted into
active material and each is generally
considered as a trade secret by the
manufacturer who uses it. However,
the basis of all pastes, an oxide of
lead, which may be either red lead
(Bb30,), litharge (BbO), or a mixture
of the two, which is made into a paste
with a liquid, such as diluted sulphuric
acid (H2504). The reason for mixing

Fig. 6. This illustration shows a typical
threaded rubber insulator

the oxides with a liquid is so that a
paste is formed of such consistency that
application to the grid is possible and
to introduce at the same time the proper
amount of binding or setting agent,
which will give porosity and bind to-
gether the active material, especially so
in the positive plate. The red lead oxide
usually predominates in the positive
plate and litharge in the negative. This
combination requires the least energy
in forming the oxide to active material.
The lead oxide as used in the formula
for a paste are dry powders and in
this dry condition could not be ap-
plied to the grid as they would fall out.
When mixed with a liquid to make a
paste, the greater coherence enables
them to be applied to the grid without
falling out. Sulphuric acid will put the
oxide in the desired pasty condition,
but has the disadvantage of causing a
chemical action to take place, which
changes a considerable portion of the
oxide to lead sulphate, which makes the
paste sliff and almost impossible to ap-
ply to the grid. Therefore, when sul-
phuric acid is used, it is necessary to
work very fast after the oxides are
mixed wita the sulphuric acid to form
the paste. In addition to the lead ox-
ide, the paste may also contain some
binding material, such as ammonium
or magnesium sulphate {MgSQy), which
will tend to bind the particles of the
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Fig. 7. A magnified
portion of a thread-
ed rubber insulator,
showing the cotlon
threads

actne malerial together. The paste as
used in the negalive plate may contain
a certain amount of lamp black, which
gives a greater porosity.

Forming the Plates

After the plates are pasted, they are
dipped and dried. Drying is effected
either by letting them dry in the open
air or are placed in rooms or tunnels
where air is blown over them. The
plates may then be handled without a
loss of paste from the grid. The next
step in the manufacture of plates is to
change the lead oxide into active mate-
rial, which makes the cell operative.
This process is what is called forming
and is practically nothing but a very
prolonged charge at a very low rate.
This forming process usually takes sev-
eral days. In some factories the plates
are placed in tanks which have slotted
grooves in them and the plates are then
placed in these slots, alternating posi-
tive and negative plates. The plates are
then immersed in a very weak solution
of sulphuric acid (H-S0,). A very low
charging current is then passed through
the complete unit. In other factories
the positive plates and the negative
plates are formed in separate tanks
against what is called dunimy elec-
trodes. The passage of a very weak
current through the plates and the elec-
trolyte gradually clhianges the mixture
of lead oxide and lead sulphate, form-
ing brown peroxide of lead (PbO.) on

- the positive plate and a gray, spongy

metallic lead on the negative plate. The
formation by the current of lead per-
oxide and spongy lead on the positive
and negative plates would take place if
a composition of the two pastes were
identical. The difference in composition
of the pastes for positive and negative
plates is for the purpose of securing the
property of porosily and physical con-
dition best suited to each. When the
forming process is complete, the plates

o]

Fig. 8. The positive and negative
plates ready for assembly with the
separators
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Fig. 9. A cell unit
ready for placing
in the jar

arc then washed and dried. The wash-
ing process is necessary as the plates
have accumulated a certain amount of
acid and if let dry in air the chemical
action of the air on the acid would
cause heating and lcad sufphate would
be formed in excess quantity and the
plate would not be healthy. The plates
are then dried and ready for use in the
battery. In Fig. 4 is shown the same
arid after having been pasted and dried.
This plate is now ready for the forming
process.

The finished plates may be very eas-
ily recognized by their colors. The
negative plate will be a dark slate gray
and the positive plate will be a choco-
late brown. The plates are then burned
into what is called “groups” hy a strap
which comnects them at the top. as may
be seen in Fig. 8. The number of plates
per group is determined by the amount
of capacity desired per cell. The more
capacity desired the greater the number
of plates. There is always one more
negative plate than there are positive
plates. There will alwavs be an even
number of positive plates and an odd
number of negative plates.

Separators as Insulators

Inasmuch as if two of the plates
should happen to touch. it would cause
a short cireuil and discharge the battery
it is quite necessary that some means of
insulation be had hetween the plates,
The most common method of insulation
is to place between the plates what is
called a separator. This is usually
made of wood. which is of a very por-
ous nature. The most used woods are
Port Orford cedar. basswood or cypress.
Redwood and cherry are also used to
some extent. The wood that is used for
these separators is first cut into strips of
the correct thickness and are then passed
through a grooving machine, which cuts
small grooves on one side. These
rrooves extend across the entive face of
the separator. The strips are then sawed
to the correct length and are then
treated by means of boiling in a warm
alkaline solution for approximately 24
hours to neutralize any organic acid,
such as acetic aeid, ChyCoOA, which the
wood naturally contains. The presence
of acid in the separator would render
unsatisfactory battery action and possi-
bly damage the battery. The separator
i= placed between the positive and nega-

live plates with the grooves always to-
wards the positive plate and also the
grooves are always in a vertical posi-
tion, which will permit any shedding of
the positive plaie to drop down to the
hottom of the jar into the sediment pit.
Some makes of batteries use a double
separator whiclh is the conventional
wood separator which we have just de-
scribed plus a thin sheet of hard rubber
which contains a great many fine per-
forations. The rubber separator is
placed between the positive platc and
the wooden separator. This perforated
rubber sheet is usually called a retainer,
the purpose of which is to hold the
active material of the positive plate in
place and prevent as much shedding as
possible. The slots in these retainers
are of such size and in such great num-
bers that it will not very greatly hinder
the passage of the acid to and from the
plate surface. Farm lighting batteries
and other batteries having a very low
current drain do not require as rapid a

Fig. 10. A complet-

ed cell unit ready

for assembling into
the case

passing of electrolyte as those under-
voing heavy duty service. Therefore,
the wooden separator may be entirely
dispensed with and a slotted rubber
separator used. The objection to the
wooden separator is that it is attacked
by the elestrolyte and will deteriorate
in a length of time, which will. of
course, cause shorts between plates. The
Willard Storage Batlery Co. has devel-
oped what is called a threaded rubber
insulator. This consists of a corrugated
rubber sheet through which have been
placed thousands of cotton threads, such
thread being as long as the separator is
thick. The electrolyte is then carried
through the separator by means of
capillary action through these threads.
These cotton threads are so numerous
that an unusually rapid diffusion of
clectrolyte is obtained when exception-
ally high current drains are taken from
the battery. Fig. 6 shows one of these
threaded rubber insulators as it appears
to the eye and Fig. 7 shows a magnified
section of this insulator showing the
cotton threads which pierce the rubber.
These insulators will not wear out with-
in the life limit of the plate.

The positive and negative plate
groups are then placed together as
illustrated in Fig. 8. The separators
are then inserted between the positive
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and ncgative plates with the grooves in
a verlical position, lacing the positive
plate. The completed cell unit with the
separators in place is illustrated in Fig.
9. It is then ready for assembly into a
cell unit. The unit is then placed in the
hard rubber jar and the hard rubber
cap is filled over the post. Some sorl
of a seal is usually made between the
post and the hard rubber cap, such as
a lead seal or a soft rubber ring seal.
A nut is then generally screwed down
on the threaded portion of the post,
which makes a tight connection, to pre-
vent any leaking of acid. Sealing com-
pound is then poured around the edge
of the hard rubber cap which also seals
the cap to the jar, making the complete
cell unit leakproof. This cell unit is
illustrated in Fig. 10. The cell is then
filled with electrolyte to a point 34 of
an inch above the separator top. as
illustrated in Fig. 11,

In batteries where a hard rubber case
is used. the hard rubber jars are not
generally used but partilions are pro-
vided in the case along with the sedi-
ment pits which, of course, take the
place of the jars very readily. In this
case the cell elements are placed di-
rectly in the partitions, the caps fastened
on, sealed, and the top connectors
burned into place. The battery is then
readv for use.

Another Article Coming

In the succeeding articles in this
series, there will be described the fac-
tors in the determination of capacity
ratings. The effect on capacity ratings
of high and low temperatures the cor-
rect electrolyte densities to be used at
different operating temperatures and
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the effects on plates of high tempera-
tures. Charging rates and the effects
on plates of undercharging and over-
charging. These will be described and
illustrated the electro-chemical changes
which take place within the lead acid
storage cell when it is charged and dis-
charged. There will also be described
the causes and corrections of sediment
shorts. buckled and warped plates,
disintegrated plates and separators,
starved plates, mushy plates, normal
and chronic sulphation. There will also
be other information which should be
useful to the user of a lead acid storage
cell especially in non-a. c. districts.
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VERYONE pos-
E sessing a radio

receiver is fa-
miliar with the slo-
gan which is made
the title of this ar-
ticle, but not every
listener is acquainted
with the many steps
and processes that go
on behind the simple
statement of “Please
stand by for station
announcement.”
While it may be a
vomparatively easy
job to the average
listener to bring mu-
sic into his home via
the radio set, never-
theless it isn’t quite
so easy for all of the
machinery to be set
in motion that insures
the reception of a
perfect program [rom
the standpoint of
tonal quality and vol-
ume,

On the technical
stafl of the National
Broadcasting Co., or
any other chain sys-

Photo courtesy Notiowal Broadcasting Ca.

“Please Stand By for
Station Announcement’

casting place in such
a way that the oper-
ator of the mixing
panel may have a
clear view of the or-
chestra.

Everything is now
ready for the broad-
cast. In order to
trace the music from
the orchestra to the
home of the average
listener, we will take
one bit of sound.
Assume the clarinet
plaver, happy be-
cause of a solo pas-
sage in the orchestra-
tion. has just caused
a bleated “waa-waa”
to sound. The vigi-
lant microphone in-
stantly picks up the
“waa waa” and sends
it over a short length
of wire to the mixing
panel. Here the tech-
nical qualities of the
“waa waa” are re-
vealed by a visible
needle set in a small
black box on top of
the operator’s control

;lenf ]H‘e “"Sel"’," a"g Process by Which Chain Programs Reach the Listener Is board.
pe;;:l] e‘ i;'ei?u (110":}'16 Interesting—Miles of Wire Involved and Hundreds of Em- Watch Volume
radio scene, falls the ployees on Watch Constantly to Insure Perfect Transmission Carefully

real responsibility of
success or failure of
the broadcast.
Long before the hroadcast is mace

Photo courtesy National Broadcasting Co.

Fig. 1. Dr. Alfred N. Goldsmith, N.

B. C. consulting engineer, and 0. B.

Hansen, N. B. C. manager of plant ap-

erations and engineering, standing be-

fore a section of the main eontrol

board during a recent transatlansic
broadcaust

the leclmical workers must be on the
job. Microphones must be placed to
pick up the music and any old place
won't at all do for the microphones.
The room or hall in which the orches-
tra is to play is tested for acoustics.
Then the placement of the orchestra is
worked out. Every instrument is fo-
cated in a certain position with regard
1o the microphone. DBrass and percus-
sion are furthest away with reed in the
middle ground and the strings close up.
This is done in order to obtain proper
balance. With an orchestra in proper
balance the brasses play their impor-
tant part without muflling the sweet
notes of the strings. With the problem
of microphone and orchestral place-
ment worked out, wires between the
place of the broadcast and the main con-
trol room of the chain system must be
tested. Sometimes it is necessarv to
mute the room with heavy hangings in
order to eliminate objectionable echoes.
Two microphones are often used, one
directly in front of the orchestra and
the other hung from the ceiling to give
an auditorivm effect.

Preliminary Work

A microphone mixing panel and an
amplifier are then set up in the broad-
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If the needle jumps

loo far across the

dial, the operator knows that there is
too much volume and his hand, never
off the contrel knob, tones down the
sonnds that are going out on the air. 1f

l Fadansl

Photo courtesy Nutional Broadcasting Co.

Fig. 2, Speechk amplifier of station
WIZ of the National Broadcasting Co.
system
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Phote courtesy National Broadeasting Cor.

Fig. 3. George McElrath, operating
cngineer for the National Broadcusting
Co., who wus in charge of the com-
puny’s instollation for the inengnral
hroadcast at Washington last Marel:, is
shown testing the wmany microphones
ased for the pick-up. Miss Alice
Brazer. McElrath’s secretary, is assiste
ing him on the delicate inspection

the “waa waa’ is Taint and weak, the
operator builds up its volume.

After the musicul note has heen prop-
erly regulated. it goes to the amplifier
where it is built up or boosted in order
to go the several miles of telephone
wire to the main control room in the
chain headquarters. In ovder o elimi-
nate ordinary wire noises, always pres-
ent on lelephone ecircuits, the clarinet
nole goes through another amplifying
svstem  and through a special device
known as a pad. The pad acts as a
{ilter separating the wire noises from
the hroadeasl min<ie,

At the central control room. such as
the one illustrated at the beginning of
this article, another needle on a volume
indicating meter provides an additional
means of checking the music before it
zoes on the air.

After being amplifed, the “waa waa”
goes to the big switchboard in the cen-
tral contrel room and is horne over
lelephone wires to the WEAF trans-
mitter at Bellmore, Long Islund. At
Bellmore the music note enters the ra-
dio transmitting apparatus and then
goes out on the invisible ether channel
to be picked up by the receiving set of

e
e S~
o] ] I r S
TENETE
1 i
.= TP EN N RS P e
1 1 e - N -
. | ' i

Photy courtesy National Brogdedsting Co.

Fig. 4. Engineers of the National
Broadecasting Co., George McElrath,
right, N. B. C. operating enginecr. and
Alhert E. Johnson, N. B. C. Washing-
ton Division engineer, shown in frout
of the United States Capitol arrunging
for the broadcasting of Herbert Hoov-
er’s inangural address

Photo courtesy National Broadcasting Co.

Fig. 6. The lute John B. Daniel, Na-
tional Broadeasting Co. announcer.
shown in a characteristic pose

the average listener. At the transmitter
the “waa waa” is again boosted.

It the program is being broadcast
over a neiwork, the music leaves the
main switchhoard over a dozen or more
telephone wires for radio transmitters
scattered from coast (o eoast. Yet while
Bellinore is just a few miles from New
York and Kansas City is many hun-
dreds of miles, the music goes on the
air from the two stations at the same
time.

Diagram of Processes

It will be seen from the diagram in
Fig. 5 that the voice or n.usic starts on
its journey at the microphone, this be.
ing located in the studio. Then it
courses through the mixer and a three
stage amplifier equipped with a level
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Fig. 5. The graphic diagramm above shoics the sequence of the broadcast transmission from the tine it is placed before
the microphone antil the time that it is picked up by the broadcast receiving sel
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indicator, this apparatis being in the
studio control booth. From there it
goes to the main control room, which
consists of a relay swiitching system to
ather studios, a two stage line amplifier
and line equipment for impedance bal-
ancing and equalization. In the center
of the diagram is shown a sample tele-
phone repeat station which consisis of
an equalizer, a repeat coil, another am-
plifier. a level indicator and another
equalizer. This sample telephone re-
peater may represent either a mile of
wire or a thousand miles of wire, de-
pending on the distance between the
main control room and the furthest sta-
tion linked with the chain. In the radio
station the musical noles enter a repeat
coil, then an amplifier, then into the
modulator of the transmitter and thence
into the transmitier itself to be sent out
over the air. The final stage in the en-
lire process is the broacast receiving
set and the speaker.

Although the function shown in the
diagram in Fig. 5 seems to be rather
bald, and lifeless, nevertheless in each
one of the processes there is involved
the presence of not only one technician
but many. The number of men em-
ploved in handling the program de-
pends largely on the location itsell.
For example, in the studio only the con-
trol operator might be required, aside
(rom the announcer. However, in the
nain conirol room there are several
emplcyees and when the repeater sta-
lions are considered it hrings the total

Citizens Radio Call Bool: Magazine and Scientific Digest

Photo courtesy National Rroadcasting Co.

The above view is of the network superiniendent’s control desk in the

National Broadeasting €Co.’s building

up to a large number, because the en-
lire line must be patrolled Then again
when one considers the number of long
distance teleplione iines that are used
for the linking together of long chain
networks, the total of workers is rather
amazing.

Phote courtesy National Broadcasting Co.

Fig. 8. This picture shows George McElrath (right), N. B. €. operating engineer,
testing a microphone, while 4. R. Cullen (left), of the N. B. C. engineering de-

partment checks the behavior of ¢ portuble control panel.

Back of Cullen may

be seen one of the N. B. C. plant operation and engineering department rain-
coats, which is more likely to De used to shelter expensive equipment than the
man who operates the broadcasting apparatus in case of rain
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Those who are statistically inclined
night like to figure out the nuinber of
miles of wire involved in these pro-
grams when a network consists of 30 or
40 stations in as many parts of the
counlry and a wire hook-up is made
from each of these distributing points
back to the central studio in New York.
In addition to the chain emplovees on
the chain’s own system, there is also
some one al each of the broadcast sta-
tions to look after the inlerests of the
network program.

Yigilant Emplovees

The faet that a hitch seldom occurs
on a chain program is but evidence of
the alertness and the patience of all of
the employees involved as well as a
tribute lo the smooth working proper-
ties of the vast broadcasting system.
And this does not alone apply to the
electrical technique of broadcasting but
o the announcing as well.

For example, recently Milion J.
Cross, veteran WJZ announcer of the
National Broadcasting slaff, has been
awarded the first prize for diction. At
the same time William G. Hav now
announcer al the WMAQ station al
Chicago, which is one of the Columbia
svslem’s outlets, was awarded honor-
able mention. Announcers on the chain
system undergo a rigorous lraining to
insure that there shall be no slip in the
continuity of the program being broad-
cast. Announcements and sit:ialions are
often rehearsed weeks in advance and
gone over and polished up until they
fairlv scintillate with interest. The day

(Continued on page 131)
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WITH THE
ACCESSORY GPARTS

MANUFACTURERS

Number of Tests Made Possible with the
Supreme Diagnometer
VER since the increase in the number of alternating
current operated sets service men have been finding that
service work became more complex than ever and that
test work could not be accomplished merely with a C hattervy
and a voltmeter. Accordingly the trend on the part of makers
of test sets for service men has been to include within their
units circuit arrangements that will take care of almost any

‘ig. 1. This illustratioun shows the top of the Supreme
diagnometer described in the accompanying article

conceivable condition that might arise in the servicing ol a. c.
or d. c. sets.

This has been particularly noted with respect to the Supreme
Diagnometer manufactured by the Supreme Instrument Corp..
Greenwood, Miss. One of these test sctz has recently been
operated in our laboratory and many features of intcrest to
service and repair men have been observed.

In this article are shown three views of the instrument itself.
the illustration in Fig. 1 being a front view of the instrument
installed in a convenient carrying case with space for all
tools and spare tubes. The photograph in Fig. 2 illustratex
the diagnometer removed from the case and showing adapters
and all accessories that go with the instrument. In Fig. 3 the
rear of the Supreme diagnometer is photographed and gives
the service man an idea of the pin jacks located on the back
side of the instrument through which access can be had to
all of the apparatus contained therein for external use. With
the multiplicity of circuits contained in the instrument tray
and the numerous combinations that can be affected. there is
almost no limit to the tests and functions of this equipment.

ol

The Model 400-B which is illustrated in this article is pro-
vided witlt a self-contained power plant for performing func.
tions where various predetermined voltages are required.

Power Plant Inside

Within the instrument as a part of the power plunt is a
stepdown lransformer tapped in the secondary for using ordi-
nary house lighting a. c¢. to provide the voltages required.
This power transformer las a 110 volt 60 cvcle primary wind-
ing with the tapped secondary furnishing voltages of 1.5. 2.5.
3.3. 5. 7.5, 10.3 and 15 volts with a selector switch arrange-
ment for connecling any one of these vollages to the filament
circuils of the tube testing sockets as desired. By the use of
the selector switches the plate and oscillating circuits are auto-
matically closed, at the same time disconnecting the power
plant from other parts of the instrument. Through the use of
a masler plunger in the 110 volt a. c. line jack. it is possible
to take readings of the line voltage being supplied the power
plant primary at anytime during the test, thus permitting the
service man to make allowances in his test for line voltage
variation. When powered from the a. c. lighting circuit meters
and parts of the instrument are given maximum protection
through the use of protection resistors and other devices.

For Balancing Condensers

Realizing the necessity for proper synchronization of vari-

Fig. 2. In this illustration is shown the tray removed from
the case. All accessories that go with the instrument are
grouped in the front of the tray

able condensers for maximum receiving set operation. Supreme

engineers have given particular attention to this problem. As

a result there are made available in this instrument two accu-

rate meter methods for accomplishing this adjustment. The
(Continued on page 131)
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SM Here’s the Very Tuner for
Rack~and=Panel and All

“Class’’ Installations

Never was there a tuner like the new S-M 712! Built along the peculiar
lines of design which resulted last year in the unprecedented supremacy
of the Sargent-Rayment 710, the 712 embodies every advantage and
every essential engineering feature of its famous predecessor. Yet, along
with its peculiarly perfect shielding, its five tuned circuits, and its pre-
cision coils, it has brand new features which add wonderfully to the
charm of its outstanding performance—all-electric operation, strictly
one-dial control (no verniers), band-selector tuning, power detection—
culminating in a radio receiver which the most exacting engineer may
be proud to install anywhere.

Even in rack-and-panel construction, where the finest possible per-
formance is required, regardless of cost, the 8-M 712 is absolutely ideal—
and there are no projecting flanges on the front side of the tuner to
prevent a neat job of bolting direct to any panel. Low-impedance
power detector permits its use with any standard amplifier.

The 712 uses 3—'24 tubes, and 1—'27. It requires only 180 volts B,
and 214 volts for heaters. Price only $64.90 net, less tubes, in shielding
cabinet shown. Component parts total $40.90.

S-M 722 and 735 Show Marvelous Performance
at Surprisingly Low Cost

The first complete a.c.-operated short-wave
receiver is the new S-M 733, which costs,
wired complete with built-in ABC power
unit, less tubes, only $64.90. Tubes required:
1—24, 2—27, 2—'45, 1—'80. Component
parts total $44.90. 735DC, for battery use, is
also described completely in the new S-M
catalog—see coupon.

Broadcast reception approaching wonder-
fully close to the 712's magnificent standard
can now be had in the S-M 722

e CEEEm wEEs RIS VDA (PN SR S (using 3—"24 tubes, 1—27, 2_’453

1—’'80) at only $74.75 net, com-

" Silver-Marshall, Inc. plete with ABC power unit, less

6413 West 65th Street, Chicago, U. S, A.

Please send me, free, the new Fall 8-M.
Caralog; also sample copy of The Radiobuilder.

ml{:{_ﬁ'&"“’“d T — BUILDER for October—also new data on television amplification. If you are not gettins it
sbe  Next 12 issues of The Radiobuilder regularly—use the coupan!

l tubes.

Detailed suggestions on 712 rack-and-punel installation are to be found in the RADIO-

The new $-M 677 forms
a perfect power supply,
as well asan audio ampli-
fier of appropriate supe-
rior quality, for use with
the 712, or for records.
Special input transform-
er has high ratie, ideal
for phonograph pickup.
Tubes required: 1—'27,
2—'45, 1—'80. Power
comes from any 105 to
120 volt, 60 to 50 cycle source. W:red complete, l2ss
wbes $58.50. Component parts total $43.40. (For
25.40 cycle current S-M 67725 costs $72.50 wired.)

- $1.00 XNext 25 Issues of The Radiobuilder.
S \( DATA SHEETS as follows, at 2c each:

No. 3. 730. 731, 732 Short-Wave Sets
No. 4. 235. 236, etc.. Audio Transformers

720 Screen Grid SIx Recelver
710 “Coast-to-Cost"* Sereen Grid Four
675ABC High-Voltage Power Supply
710 Sar_ent-Rayment Seven
‘:‘SI’D Phonograph-Radio Amplitier
20AC All-Eleetrie Sereen-Grid Six

b

9 Power U anit
Band-Selector Seven
Round-the-World Six

24

6
3

.I.
~1MZ AT

>
5
12 Tuner {Development from the
Sargent-Rayvment)

7. 677 Power Amplifier for use with 712

Name

U IONORRY . 1 | 1. '
S NN SEEEE DRSS SRV

Crstom builders have profited immensely throwgh the Authorized 5-M Service Station frun-
chise. If you build professionally, write wus.

SILVER-MARSHALL, Inc.

6413 West 65th St., Chicago, U. S. A.

Tell '"Em You Saw It 1 the Citizens Radio Call Book Alagazine and Scientific Digest
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Recommended
by $-M for

Their Custom Receivers

The Best in Radio—

{Left)—This beautiful lowboy cab-
inet is provided with genuine wal-
nut venecer top and side panels,
and front side panels of high-
lighted, fiddle-back mahogany, all
beautifully and harmoniously fin-
ished. Overall, 384" high, 244"
wide, and 1514” deep; set com-
partment, 9 by 194" by 1214"
deep; speaker compartment, 12
by 21" by 124" deep. No. 211SM
Cabinet, $18, net.

L |

-]
!

q
L |
a4
4
1
L]

I h
B
|
L

The Best
in Cabinets—

(Right)—Top and sides of genuine
mahogany plywood, front side
panels of walnut with Carpathian
clm overlays, and other like over-
lays on the five-ply “V?* matched
African walrut sliding doors, con-
tribute to the surpassing beauty of
this highboy. Overall, 5014” high,
271" wide, and 164" deep;
speaker compartment, 12" by 23"
by 1314” deep; set compartment,
9 by 23" by 1314" deep. No.
217SM Cabinet, price, $30.00 net.

For combination phonograph and
radio installation, this walnut
cabinet with its butt-walnut full-
folding doors is particularly excel-
lent. A sliding drawer for phono-
graph turntable, pickup, and
motor is provided in the speaker
compartment, and special pro-
vision is made in the lower drawer
for the 8-M 677 Amplifier. Overall
5414" high, 3334"” wide, and 18"
deep; set compartment, 9" by 2714”
by 12" deep; speaker compart-
ment, 127 by 28%" by 13" deep.
No. 2298M, price, $56.40 net.

Any of the above cabinets will take the
SM 712 and 677, 735, 722, or 735DC. If
ur jobber does not h:mdle these special
E-M cabinets, write us direct; enclosing
259, deposn if you wish the cabinets
shipped C. O. D, (2% off for cash).

I. A. Lund Corporation
Cabinets by a Cabinet Maker
1018-1024 S. Wabash Ave. Chicago, 1IlL, U. 8. A.

BROS.

COMPANY o T—

National Distributors
S-M Parts and Receivers

The newest, the best, in radio—with S-M’s superiority in tones
range, selectivity, and all other factors making for excellence—
is offered in these receivers and parts. We handle the complete
S-M line of parts and receivers. Get our new catalog—save
through our speedy service and prices! We have a real surprise
this year—WE PAY THE POSTAGE—WE PAY THE
FREIGHT. (See 1930 Catalog for details.)

NET Price List (less tubes)*

712 TUNER—677 AMPLIFIER

No. 2W-36154 712 TUNER. Comuoletely Wired. S-M prlce.$63 60
$64.90. Your NET . . ... . ... ... .ttt inunanerarensinis
No. w-suss. 712 TUNER. Complete Kit of Parts. S-M 40 08
price SCIJZ.‘QVlLo’LDIIrTN FREe g At JEpodppsonodesdady AR
No. - . ype wired for 110 V. 50-60 cycle operation.
S-M prlce, $58.50. Your NET,. ... . .. . .. ... . ... ............. 57'33
2W-0716. Type 677 in Kit Form. S-M price, $43.40, 42 53
Your NET ..................................................... =

Qur Your
Srock S-M Name 5M Net
Number Number Price Price
2W.36152 722 BAND- SFLECTOR SFVFN (Wired). . $74 75 $73.25
2W-36153 722 Component parts of 722, 00uuiuruonns 51.84
2W-36156 735 SHORT-WAVE RFCF]VER (Wired). . 64 90 63.60
2W-36157 735 Component parts of 735, .. cuv.vusnon. 44,90 44,00

2W.36158 735DC SHORT—WAVERECI—.IVER (Wired, d.c.) 44.80 43.90
2W-36159 735DC [I)onenl parts of 735DC. .
W-16209 131P Plu’., n Coil (163-343 merers)
W.16211 13100 Plug-In Coil (273-592 meters). .
(Above coils permit 735 and

cover Broadcast bands)

2W-3354 707 Cabinet (for 735, 735DC, and 722) 7.60
2W-3353  211S8M Lowboy Cahinefeoceeeeioreninnes 17.64
2W.3351 217SM Highboy Cabinet.cooiiovieiie. s 25.40
2W.3352  2298M  Combination Cabinet.. ... ... v0vuuss 56. 55.27
2W.0705 690 AUDITORIUM Al\rﬂ’LlFlFR (3 stage). . 147.00 144.06
ZW.0711 691 AUDITORIUM AMPLIFIER......... 147.00 144.08

AUDITORIUM ARIPLIFIFR (25 cycles).172.00 168.56
AUDITORIUM AMPLIFIER (250 tube) 62.50 61.25
AUDIO AMPLIFIER (for 25 cycles).... 72.50 71.05

2ZW-0710 69025
2W-0704 679
2W-0715 67725

2W.07106 678PD Phono-Radio Amplifier (250 tube)...... 47.40 46.45
2W-3606 678PD  Component parts of 678PD............ 39.00 38.22
2W-0103% 850 DYNAMIC SPEAKER UNIT (a.c.).. 35.10 34.40
2W.0i04 851 DYNAMIC SPEAKER UNIT (d.c.).. 29,10 28.52
2W.3702 675 ABC Power Unitese i vieircecrcriaseas 37.80 37.04
2W.07108 675 Component parts of 675.ccvereienenen 32.97 32.31
2W.0709 669 ABC Power Supply for ’45 tubes,...... 28,30 27.73
2W.0708 669 Foncnt parts of 669, ... vrereninn 23.08 22,62
W.4791 223 HI-P\ u Audio Transformer"‘ ..... 5.40 5.29
-4786 225 First Stage Audic Transforiner*.. 5.40 5.23
W-4787 226 Second Stage Audia Trlnﬁforn\cr" 5.40 5.29
W.1704 227 Push-Pull Interstage Transformer* 4.80 4.70
W.1707 228 Universal Queput Choke*......... 4.80 4.70
w-1710 229 Dynamic § Lnger Queput Transfor 4.80 4.70
W-1706 248 Universal Qutput Choke* 4.20 4.12
W.4788 255 First Stage Audio Transformer® 3.60 3.53
W-4789 256 Second Stage Audio Transformer 3,60 3.53
W.4756 255M Microphone Transformer®. ....... 4.80 4.70
W.1703 257 Push-Pull Input Transformer®..... 4.20 4.12
W-170% 258 Push.Pull Qutput Choke*......... .o 3.00 2.94
W.1720 230 Push-Pull Input Transformer,,......... 6.00 5.88
W-1721 231 Push-Pull Qutp+:t 1ransformer......... 6.00 5.88
W-1717? 220 Audio Transfornier. s ooeeivavaciiiinans 4.80 4.70
W.1724 331 Clough-System Filter Unichoke.. ... ... 4.80 4.70
W.1779 338U Filter Choke.vniv i inriiiinceniinnens 2.10 2.06
W.1737 324 Power Transformer (750 volt).......... 15.00 14.70
W-1767 32425BU Power Transformer (for 25 cycles).. ..., 18.75 18.37
W-4749 327 Power Transfarmer (550 volt)........., 9,00 8.82
Ww-1765 337U Power Transformer (for °45 tubes)...... 10.00 9.80
W.1773 337250  Power Transformer (for 25 cyeles)...... 12.50 12.28

*Employs Clough System.

If You Haven’t Our Catalog—Get It!

SHURF BROTHERS CO.

DEPT. 332

335 West Madison Street Chicago, Illinois

I SHURE BROTHERS COMPANY, Depe. 332, i
335 West Madison Street, Ll\lc.u.o. Ll '

Please send your new big caalog of S-M and other makes of parts,
sets, and radio supplies, wirh net POSTPAID PRICES.

AL 14y ot titannseansnionsassunssorensnionensessseasesasssnoe .

l AdAress., . .ci ittt iir et eteitaaaassntetsssntntennnsnns m '
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Have You Ever Tried
Dealing With a House
That Can Give You Personal Service?

We Have
It Will Pay You Complete Stock
To Write Us C.’f All S-M
about the Receivers and Parts
SETBUILDERS: Write

S-M 712 and 677

for wholesale catalog.

520 Second Avenue

WEDEL CO

Established 1888

24-Hour Delivery on
Your S-M 71

RADIO PARTS COMPANY
On the West Coast It’s
Electric Supply Com-

311 STATE STREET MILWAUKEE, WIS.
pany for 712 and All

She |
[

S-M Parts |

l

|

im

Dealers Send for Our One Hundred Page Free
Mail Order Catalog Just OF the Press.

ELECTRIC SUPPLY COMPANY
325 13th ST., OAKLAND, CALIF.
Please send me your dealer's and setbuilder's FREE Radio Catalog. )

Write today for our

ALLIE

CORP

Mark X
I am a dealer....................

Name.....

This Wholeale Catalog
Will Save You Money

Everything new in radio, including the new Screen Crid
C. humless all-electric sets. as well as battery operated
sets, priced as low as $15.95.

711 W. LAKE 3T,

"l WHOLESALE
PRICES

large illustratel new Catalog “C-1°

D%#RADIO
ORATIOMN

CHICAGO

Junior Rheostat

Small in size. but a master instrument.
Ask your dealer to show you the exceed-
ingly fine adjustment and velvet smooth
action. Diameter. 1-7/16 inches.

Mie
¢ L
[ |'r="‘l‘t" 3
3

Get this New Y;clxley
Catalog—A Guide
to Good Radio

Receiver Parts

Twin Jack

Economy in assembly and dependability
in service recommend the Twin Jack.
Efficient double contact springs and
handsome Bakelite cap with following
markings: “SPEAKER,” “PHONE.™
“FIELD,” "4 —"

VOLUME CONTROLS
PHONE PLUGS
RESISTANCES

YAXLEY MFG. CO.
Dept. C, 1528 W. Adams St. Chicago, Ill.

Air-Cooled heostat

Has watch-like precision, smooth, quiet
action and extremely close adjustment.
Meets the exacting requirements of a
volume control in phonograph pick-ups.

Radio Convenience Qutlets

Meet every radio wiring need. Brushed
brass or Bakelite, single plates or in
gangs of many combinations. Easy to
install. Fit standard electrical outlet
box or may be attached directly to lath
or studding.

SWITCHES
SOCKET ASSEMBLIES
TERMINAL CLIPS

Tell "Em You Sazwe It in the Citizens Radio Call Book Magasine and Scientific Digest
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Recording Equipment for Talkies Uses
Many Radio Principles
(Continued jrom page 106)

motors on the distributor system (that is, camera and disc
recorder motors), run at the same speed as the distributor.

From the foregoing analysis of the method of synchroniza-
tion in the Vitaphone recording system, it ean be scen that
there are two main requirements. First, that all of the driving
molors must be lined up together and they must all start
at the same instant, and run at exactly the same speed. This
requirement is taken care of by the fact that all the rotors
are electrically tied together, which means that when energy
is applied they will all be eleetrically interlocked. The sec-
ond requirement is that the speed shall be constant at all
times. This is more important to the sound than to the picture
because if there is the slightest variation in speed there will
be a relatively similar variation in the piteh of the sounds
heing recorded on the wax dise. The d. e distributor motor,
whose speed is controlled by the d. c. control box, takes care
of this scecond general requirement.

F. SUMUARY.

When a sound zhot is ta he taken by the Vitaphone method.
the cameras in the studio and the dise recorders in the record-
ing room are all lined up electrically.  All machines start at
the same instant, come up to normal running speed at the
sane time, and run at the same constant speed.  Therefore, the
action that is recorded on the film is exactly synchronized
with the sounds that are recorded on the wax dise.

Vitaphone records are made from the wax discs on which
the sound is recorded and the finished records look about the
same as slandard phonograph records. with the exception that
Vitaphone records are 10 inches in diameter. They will play
for approximately ten minutes, and the sound groove slarts al
the center instead of at the edge.

Movietone Recording
A. INTRODUCTION.

In view of the Faet that we have discussed the Western Elec-
tric Vitaphone system of recording, which is u phonographic
system, it is now in order to discuss the Fox.Case Movictone
system, which is a photographie systemn.

B. STUDIO AND AMPLIFIERS.

In the Fox-Case system of Movictone recording, the studio
requirements are just the same as those discussed under Vita-
phone-Studio, but in Movietone recording, the amplifiers are
mstalled right in the studio and operated there.

If several microphones are used, their outputs are brought
to a mixing panel where the individual outputs from the sepa-
rate microphones are controlled to strike a halance and the
total output from all of the microphones is controlled 10 main-
tain the proper recording level.

The output from the mixer is comnected to the input of a
W. E. 8B amplifier. (The 8-B amplifier is similar to the 8-C,
the latter being a later model and embodving several modifi-
cations not incorporated in the former.)

The W. I, 8-B amplifier has two output circuits which allow
for a 500-ohm output from the amplifier or a 1,000-ohmn
output.  In the Fox-Case Movietone system. the 4.000-ohm
outpul is used. and this energy is applied across the terminals
of the recording lamp. which is sometimes called the flashing
lamp. The eommercial name for this is the aeo-light.

C. AEQ-LIGHT,

The aco-light is the heart of the Fox-Case Movietone system
m that it i= the means for changing electrical-current varia-
tions into light variations which are, in turn, applied 10 the
negative film,
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SERVICE MEN
Use ?I

Potter |

| Replacement Blocks
‘and By-pass Units for
| Service Work |

| |

| i e Kliminator used with P'rice
4341 seseaig sandard - $10,00 |

' 4343 Mnjestic Special Master 11.00

| 4347 .\Iujos}_iﬁ_ﬁu]wr l 2.00 ‘
4359 ‘\Iujest‘ji-“..\[nstur 1 l .50
4360 PO 1100 |

| o
=z s
i 22.54  Zenith ARG Power sunls §12 00 p—— ‘l:ﬂf '*'}.1- |
b i =g 14
Mohawk A" (27-28) 226 | i g e
l 572'5 Type 1'ower linit 12.00 L F 1 |'-1' \
572-S Stewart Warner 12.00 | B 1 ii‘?‘-
- S
1, DAl e
- |
1
POTTER BY-PASS CONDENSERS |
Workinz
[ ] Vellage
" . h.e Size Trice 1
Mrd. 160 5, "Xy x1-3/71G7  $0.60
b 160 - 70
* 160 o .75 I
2IH) . 70
200 - 75
100 « ‘85 |
a0 " 1.00 l
Warking
Volluge
Codle nae, |
AA-4 1. 160
AA-103 o 200
AA-302 100
AR-303 400
AR-402 3o
|
POTTER FILTER BLOCKS |
| Condenser Rloek for single T
RE.-245 and pusti-pnll 245 tve $19.75 e g
tube wlmplitiers ... -
Condenser Block for the
T-2900 sllll:rni'lc 250 type tube am- 20,00
Dlifier et tnraneen
Condenser for the push-
T-2950 }imll 250 type tnhe ampli- 22,850
{*ondenger Rlock for single
T'2098 210 type iube amplifler.. 20.00
{ Condenser Hl]?ck fo}l;
. it
| T-280-171 535 " tube ree-  18.00
! titier l
orking
Code Cap.  Voltaxe D.C. Size I'rice
| T307-2-104 % 1M 200 17/1 .
& .4 B = TG x 4. x 1L
i .\lf:l. ek T/LGY x H 12t xR high $8.50
T 307 4. Mfd, 100 TT/0G" x4 %% X £ % " Ligh 6.25 |
T 495 2. Mfd, (13 01] 1T/16° x 1% x 4 % high 3.75
T 407 4 0fd 600 21780 kM gy 6.75 |
T 604 1. MId. 1000 1 7/16% x 479277 x 8% Wiy 2.75
T 505 2, MAd. T TT/LG7 x 438 x4 37 high 5.26
T 606 3. Mfd, 1000 DA/ X 1157 5 487 high 7.76
T 604 1. Mfd. 1250 ! T/H'i’" X 4367 x4 %" high 3.60 {
[ T 625 2. Mfd. 1250 2A1/87x 4% x4 YT high 6.756
{
‘l 1
| The Potter Co. |
North Chicago, Illinois |
L A National Orgenizclion at Your Beroice I
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The New
Model 547
Radio Set

Tester

—saves Hime
—simpliﬁes testing
—1increases sales

Service men remember the time when radio set test-
ing required hours of time and satchels full of
equipment. The model 537 reduced radio set test-
ing to its utmost simplicity and made radio servic-
ing a profitable business instead of a necessary evil,

OW-—Model 547—for A.C. and D.C. Receivers
meets the service testing requirements of radio’s
latest developments, even taking into account the
number of new tubes, sets and circuits. Handsome
in appearance, it is light, but rugged, convenient and
complete.

Provided with three instruments, carrying case,
removable cover, panels and fittings of sturdy bake-
lite.

A.C. Voltmeter—750/150/16/8,4 wvolts.  Only one

selecior switch is necessary.

D.C. Voltmeter—high range increased to 750 wvolts.

Other ranges—250/100/50/10/5 volts.

D.C. Milliammeter—double range 100/20 M.A. provides

for lower readings with better scale charac:eristics.

Tests—On A.C. sets the heater voltage and plate
current can be read throughout the test while the
D.C. voltmeter may be indicating plate bias or
cathode voltage.

Self-contained, double-sensitivity continuity test
provided. This can also be used for measuring re-
sistance as well as testing for open circuits. Grid
test can be made on A.C. or D.C. screen-grid tubes
—also the ’27 tubes when used as a detector—with-
out the use of adapters. Two sockets on the panel
—UY tube adapters eliminated.

PIONEERS
SINCE 18868

INSTRUMENTS

WESTON ELECTRICAL INSTRUMENT CORP,,
574 Frelinghuysen Ave., Newark, N. J.

The term “AEQ” was derived from the three words, Alkaline
Earth Oxide, by taking the first letter in each word. This
seemed a fitling term to use because the coating on the nega-
tive electrode of this flashing lamp is an Alkaline Earth Oxide,
and it is this coating which gives to the light the inherent
properties which make it adaptable to sound pictures.

The aeo-light is a tubular-shaped lamp, about 6 inches long
and 1 inch in diameter, inside of which there is a flament-
shaped negative electrode and adjacent to this electrode there
is a plate which is the positive electrode. The negative elec-
trode, or filament, is covered with Barium Strontium, and the
gaseous content of the aco-light is about as follows: 114 per
cent nitrogen: 3 per cent neon; and 95% per cent helium.

When about 350 volts, dirvect current, is applied across the
“aeo-light,” in series with 12,000 ohms, a bluish white glow is
established within the tube. The d. c. voltage varies with
different lights and is usually made of such a value that there
will be a current of about 10 milliamperes flowing through the
aeo-light circuit. The function of 12.000 ohms is to stabilize
the aeo-light circuit, because with a gaseous tube of this type.
after the gap between electrodes has become ionized, the im-
pedance of this path is liable to become lower and lower until
it is praclically a short circuit. The stabilizing resistor ob-
viates this possibility.

When the aeo-light is energized with the d. c. voltage and
normal divect current is flowing through its circuit, it is very
sensitive to changes in voltage across its terminals;: therefore,
if the alternating current output from the W. E. 8-B amplifier
is applied across the aeo-light terminals, it causes the bril-
liancy of the glow within the tube to vary in accordance with
variations in the applied sound energy.

The aeo-light is placed in a tube in the back of the motion-
picture camera, the inner end of which tube has a minute
slit, about 100 millimeters long and 1 millimeter wide, and it
is through this little slit that light shines from the aeo-light
through to the film, which is passing the aperture in the end
of the aeo-light tube at the rate of 90 feet per minute during
the course of operation.

D. SYNCHRONIZATION.

In the Fox-Case Movietone system of recording sound pic-
tures the action being recorded by the camera always Lears
a constant relation to the sound being recorded, because in
this system the sound is recorded on the same negative that
the picture exposures are made on and thev are, therefore,
always in syvnchronism. The action is recorded at the front
of the camera and the sound is recorded at the back of the
camera through the medium of the aeo-light. which is inserted
through a tube in the haek.

Radio Telephone Equipment Is Used for
Railway Communication
(Continued from page 108)

the radio transmitter power unit. Then when the small push-
button on the handle of the microphone is depressed the
equipment is ready for talking.

The equipment mounted on the tender is shown in Fig. 4.
The larger of the two metal boxes which are mounted close
together contains the transmilter-receiver unit, while the
smaller box contains the power unit. Both of these boxes
are substantially constructed to withstand severe blows and a
double seal is used on the cover to exclude moisture, water
or snow from the apparatus inside. The antenna consists of
a heavy iron pipe mounted around the outer deck of the tender.
This pipe is supported on heavy Micalex posts, making a very
substantial installation entirely in keeping with steam locomo-
tive construction.
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Spring Suspension Used

The recciver-transmitter assembly with spring mounting is
shown in Iig. 3. The vacuum tubes extend above the lop
of the panel in order to provide sufficient ventilation for
them. At the same time they are protected by means of a
perforated metal cover. A system of snubbers. not shown in
the  photograph, also provided with the transmitter-
receiver assembly.  Fxperience has <hown that the type of
suspension adopled permits the apparatus successfully to
withstaud severe shocks as well as the wormal vibration with-
out any danger to the unit in the assembly.

is

Instaltation of the transmitter-receiver is made in one of
the lockers ol the caboose. The same type of spring suspen-
sion is used for the unit employed on the locomotive end.
Control unit mounted above the conductor’s desk in the
caboose is shown in Fig., 3.
function and is operated in the same manner as that in the
locomotive cab. A small switch for turning on or off the
entire equipment which may be locked in off position is
provided on the eontrol unit. This prevenls unauthorized
persons {rom operating the apparatus.  The lond speaker
mounted near the 1op of the caboose roof is shown in Fig. 6.
This is the same type of speaker as used in the locomotive
and is so momnted that the sound is directed towards the
ronduetor’s desk.

Changing Elecirical Energy Into Sound Is
Interesting Step
tContinued [rom page 100)

ances, the amount that a part may vary from the standard. are
small and the inspectors strict.  Everything is precize. regu-
lated, carefully adjusted so that parts are finished with hair-
splitting accuracy. 1 is not mercly pride that enforces this
high class workmanship, it is necessity. A radio speaker is «
delicate, complicated piece of apparatus and to funclion per-
fectly, even after vears of hard service, watchlike precision
must be maintained.

After the machine shop comes the spraying room. All the
metal parts must be carefully cleaned of every vestige of
grease and dirt, dried, and spraved with a durable enamel.
The pieces that must be handled a great deal and must be
finished with precision are electro-plated with a thin, tough.
rust-proof finish.

Tu another room, the paper cones are cut. A speeial paper
t= nsed.  or the speaker to be free from any rattles, and to
he sensitive, this cone material must be very strong and still
very light.  This =pecial paper combines these things admir-

ably. B is very strong, which provides a large faclor of
safety against rattles, while forming o very light, thin
diaphragm. In the same room, the cone flanges are cut from

high grade, flexible leather. These are glued to the edge of
the cone and hold the outer edge of the cone in position with-
oul retarding the motion. A special gluing maehine applies
the glue to fasten the two parts and insures a tight, lasting
joint,

Moving Coil Is Delicate

Next we move to the room where the moving coils are made.
This is the most delicate part of the entire instrument. As
with the cones, these must be very light and very strong.
Special jigs have been made to iake these coils.  One machine
winds paper =lrips into coil frames,  Another winds the wire.
The next trims the ends to the precise size. Another to
sinoothe the ends.  The next to fasten the leads.

This is the part that undergoes the most rigid inspection of
all.  The size is carefully gauged, the roundness is tested,
the number of turns is accuratelv measured, conduetivity, in-

This unit performs the same

|

THE TECHNICAL DEPARTMENTS OF

307%

OF THE GREAT RADIO
MANUFACTURERS
SPECIFY

POLYMET
PRODUCTS

y e
T -
T

nd “‘("l

(e

This statement appeared in our Satur-
day Evening Post advertising. The pub-
lishers investigated its truth before we
could use it. We were glad they did for
now you can know that “80% cquipwith
Polymet” is not so many words, but so
much fact.

Doesn’t such overwhelming endorsement of

POLYMET

Radio Set Essentials speak for itself?

Use the Quality Parts used by the Indusiry —

Polymet Filter Blocks . . . Transformers . . .
Mica Condensers. .. Resistors...Coil Windings
<. By-Pass Condensers. ..Plugs and Connectors

POLYMET MANUFACTURING CORP.
839-B East 134th St., New York City
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Like a Car with a Balked

Gas Lever—inheavy traffic

Your foot on the gas brings a jerky response . .. you're
holding up traffic that’s anxious to move.

Your variable resistance feeds the ‘“gas” to your radio
receiver . . . and there’s all the difference in the world
if itts a CENTRALAB.

Quiet, even flow of current without a crackle or a sput-
ter . . . thatts CENTRALAB performance. . . . a
scientifically constructed precision control for the modern
radio receiver.

WWrite for Free Bouklet on “Volume Con-
trols and Veltage Controls—T¥heir Usos

Centralab

CENTRAL RADIO LABORATORIES
20 Keefe Avenue Milwaukee, Wis.

Remarkable!

In dignified beauty within and without—in luxurious
comfort—THE DRaKE rightfully takes its place among
the great hotels. In location it surpasses them all. Here
the sun-swept waves of blue Lake Michigan invite your
gaze; vet a few minutes’ exhilarating walk and you are
in the midst of the sights and sounds and surging move-
ment of Chicago’s world-famous Loop. Rates as low as
$5.00 a day single room with bath; $6.00 double. The
ideal vear ’'round home—special discounts for extended
stays. Write for Illustrated Booklet, Edition 23.

Under the Blackstone wmanagement
the world’s standard in hotel service

N A ‘ Vaeh
Lake Shore R S A
Drive and \ N ’;;. ;-_M'-" ‘&;‘F:&a; HOTEL
Michigan Avenue | 3G Sg‘“‘,-‘ R < R S5 CHICAGO
QL ahd L8y

sulation, strength, tightness, are all checked to insure good
performance and long life.

Now we have watched all the parts being made. The next
step is assembly. This is the room where the separate parts
flow together and form a complete speaker. Assembly is done
in two parts. The first step assembles the cone housing, the
cone, the movable coil, and the core into a complete cone-
head. The other assembly subdivision is the magnetic struc-
ture, the speaker base, the input transformer, and the rectifying
system to transform allernaling current to direct current for
the electro-magnetic field when the speaker is to be used with
the allernating house current.

Jigs are used everywhere. The entire cone head assembly
is done in one machine that holds the parts in correct relation
and enables the operators to complete the sub-assembly with-
out removing the housing from this single master jig.

The final assembly, that of attaching the cone head to the
magnetic structure and the base is very simple, due to the
superior design of the Magnavox speakers. Three screws
do the work. None of these are adjustments, all thev do is
to hold the parts together. ’

Testing Is Final Step

Next we move to the testing department. This is the final
step and the one that provides the final check on all the work.
A large amplifier, amplifying phonograph music provides the
lesting medium. With the aid of a throw-over switch, the
speaker on test is compared against a standard. By using
this testing method, the speakers are tested under actual
operating conditions. Any flaw is always detected here if,
by some chance, it could have slipped by the sub-assembly
inspections.

All that remains to be done is to pack and ship. As an
extra precaution, the units are wrapped, and securely fastened
in strong wooden boxes,

Now we have finished our inspection. We have seen the
raw material enter, seen it take shape. seen it combined, seen
it lested until it finally emerged as radio loud speakers.

Radio Engineering Department
(Continued from page 76)
120 volts
or .0002 amperes. ——————— — 600,000 ohms.
.0002 amperes

The neon tube will last many months in service if the limit-
ing resistor R; is of such value that the slarting current is
limited to 2,000 microamperes.

The resistance of the neon lamp at 2,000 microamperes is

134.5 volts
— = 067,250 ohms. The values of voltage and
.002 amperes
current being taken from the curve. If the high voltage source
(Fig. 7) is 1,000 volts, then under starting condition before
the condenser is charged, the total resistance of R. in series
with Ro and the neon lamp must be 500,000 ohms to limit the
current to .002 amperes or 2,000 microamperes. Total resist-

(R2 X 67250)
ance, starting condition R = 500,000 — R; 4 ——
(67250 4+ R.)

Now R. must be of such value that the sensitivity of the ap-
paratus is not seriously affected. Any current by-passed by
the resistor R: does not flow through the lamp. The maximum
resistance that the lamp reaches while theve is still a visible
glow is about 1,190,000 ohms, while the current is 100 micro-
amperes (from curve Figure 6). The ratio of the total cur-
rent through the parallel circuit {lamp and R-) to the current
through the lamp determines the sensitivityv. We can decrease
the sensitivitv of the lamp 30 per cent and still leave the re-
sistance Rs small enough to stabilize the operation of the
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lamp. Then with 130 microamps through the paral]el circuit
at 119 volts, the resistance of the paxa[lel circuit will be

119 VOllb
= 916,000 ohms

1. X 1,190,000

Ra + 1,190,000
R. = 3,980,000 ohms. Approximately 4 neg. Now we can
substitute the value for Rs into the equation for the starling

000130 amps
g for R we find

416,000 =

condition and solve for Ry. Using the approximate value
“or Rg
4,000,000 X 67,250
R = 500,600 = R, L
67, 2'50 -+ 4 000 000
R = 500,000 — 66,000 approx. = 434,000 ohms.

Then in Fig. 1 Ry = 434,000 ohms
R. = 4.000.000 ohms (1 megs.).

On the |noduct10n line one such combination of resistors
and lamp is used in series with each tap of the condenser bank,
Lo cut down the time necessary for the test, and lo indicate the
tap which is broken down or is leaky, The condenser hank
is set in a jig. which mukes contact with each terminal and
applies the voltage to each terminal through a separate lamp
with ils associaled resistances.  FKach lamp lights indicating
that each tap is making contact and that the condenser is
charging. I all taps are connected to perfect condensers,
cach lamp ceases to glow when the hank is charged, or when
charging current becomes less than 130 microamperes. If
there is a breakdown or leak the lamp continues to glow, which
is connected to the tap for that condenser. If any lamnp does
not light the condensers are not connected to the tap due to
open circuit.

Charging Cycle

The cycle of time required for the condensers to charge,
depends on the number of condensers connected 1o any single
tap, the time for threce microfarads. being less than four
seconds.

This test set is used in the production line as the last test
before the condenser bank is assembled in the power unit, as a
follow-up on the regular breakdown tests. [t takes out those
condensers which have broken down and self healed, those
which are leaky, and breaks down condensers which are weak-
ened by the previous tests. The condensers which break down
on this test set can readily be examined in the laboratory be-
cause the puncture is not ruptured and blackened over a wide
area as they are on the regular type of equipment. All in all,
it acts as a monitor of the product and does not turn out mer-
chandise which is injured by testing.

Four Screen Grid Stages Used in National
MB 29 Receiver

{Continued from puage 50)

with the use of a single transformer for this purpose. Both
the plate and filament translovmers are wound with wire
much heavier than generally customary, in order to supply
A and B voltages for any r. [. amplifier-tuner with which the |
amplifier mayv at any time be used.

Because of the high capacity of the Mershon condenser, a
single filter section is ample for the push-pull stage. Anolher
scction is theu added for the first stage plate supply as well
as the external voltage taps (all of wln(_h should be operated
as near hum-free as possible, if there is to he no hum in the
loud speaker). A circuit novelty which works out exceedingly
well is interposed at this point; it is the manner of connecting
the third section of the Mershon condenser so that it pl()V]dC:
exceedingly effeclive lny passing and tank-capacily service for
the first audio stage. in addition to its fitering action. Thus,

|
!
|
|

f

|
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Thordarson Transformers

and Chokes

For Use With

*“245" Type Power Tubes

and

“224" Screen Grid
Power Detectors

_...:{}:3...-
»
Input Couplings
Single “245" tube, from any radio amplifying tube, R 260 $5.00
use any one of three transformers .................. % 300 8.00
(R-400 especially suited to "'226™" and 227" tubes) { R-400 .00
Push-Pull “245" tube, from any audio ampl:fylng
tube. Use l-to-| ratio input transformer. T-2408 $8.00
Use 2-to-1 ratio input transformer... T.2022 12.00
Screen egrid power detector ‘224" Lo any smgle
power tube, use "Autoformer’ for choke-resistance
type of standard circuit.. R-190 $5.00
Screen grid power detector “224" to any push pull
power tubes use R-190 Autoformer for parallel
feed to detector plate and 2-to-1 couplmg trans-
former ... R T-2922 $12.00
Speaker Couplmgs
Single “245' tube to dynamic speaker with built-in
transformer. to cone speaker, or to magnetic
$il : T-2876 $ 6.00
speaker—Use either one of two transformers__. ... { T.3901 2100
IUse choke-condenser coupling, employing one
choke R-196 5.00
Single “245” tube to moving coil of dynannc
spcaker—Use transformer .....ooecicneiinne. T-2902 $12.00
Push-pull “245” tubes to dynamic speaker thh
built-in transformer. to cone speaker, or to mag-
netic speaker—Use coupling transformer... T-2880 $12.00
Use choke coupling. employing double choke... T-2420 8.00
Push-pull “245" tubes to moving coil of dynamic § T.2629 $10.00
speaker—Use either one of two transformers.......... 1T-2903 12.00
. .
Filament Supplies
For six “224" screen grid tubes or six 227" tubes
—Use filament transformer (10.5 amps at 2.5
VOIES)  ceiiriceie et ne e cnms e nr s e n e se e smmr e me e e e T.3660 $9.00
For two 224" tubes or two 227" tubes and one
or two 226" tubes use double voltage transformer T-3081 $6.00
' Power Compacts
For filament current, plate current and bias on
245" push-pull power stage, also plate current
for set. Contains filter chokes. Uses one 280
rectifier tube ... R-245 $24.00
For filament current, plate current and grid bias
on single “245" power tube and one 226" audio
tube, also plate current for set. (Requires extra
T-3081 filament transformer.) Contains flter
ChOKES e e et e e e e eee R-480 $17.00

HORDARSON

ADIO
TRAN SFORMERS

Thordarson Electric Manufacturing Co.
Transformer Specialists Since 1895

WORLD’S OLDEST AND LARGEST EXCLUSIVE
TRANSFORMER MAKERS

Huron and Kingsbury Streets, Chicago, Ill., U.S.A.
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FREKE!!

with a year’s subscrip-
tion to the

Citizens Radio Call |

Book Magazine

The Famous WARD needs no introduction.
Heating Elements will not burn out; either
A. C.or D. C, 110-115 volts draws 100
watts. Six feet of heater cord, standard 2-
piece separable plug, ebony finish handls,
brass plated barrel, 34-in. diamond-shaped
tip, temperature 500 degrees maintained,
handle remains cool. Handle insulated
against possible short. A genuine high-grade
electric iron. Lava rock core approved and
listed as standard by Underwriters’ Labora-
tories.

A most useful household article.
Can be used to solder anything
that requires soldering

Send in the coupon below and receive the iron
absolutely free with a year's subscription to the
Citizens Radio Call Book Magazine—for only
$1.75. Hurry--this offer is limited—mail coupon
today.

Iron Is Guaranteed by Manufacturer for
One Year—Hurry—This Offer
Is Limited

Citizens Radio Service Bureau
508 So. Dearborn Street, Chicago, Ill.

Here's my $1.75 (Foreign $2.00), for which please send
me a Ward Electric Soldering lron free and enter my
subscription for the Citizens Radio Call Book Magazine
for one year starting with the

[ Sept. O Nov. [ Jan. O March issue.

[ both the push-pull stage and the input stage have their own
[ independent tank condensers.

Lining Up Condensers

After the set is completely assembled and wired, all that it
is necessary to do is to line up the condensers for maximum
reception at the lower end of the dial by means of the trim-
mers to compensate for differences in capacity due to the
wiring. Connect the set to a short antenrfa, say 20 feet long.
and tune in some weak station on the low wave lengths. Should
the set tend to oscillate, change the screen grid tubes around.
as the a. c. screen grid tubes which are at present available are
not as uniform in their characteristics as the more widely used
201-A. If there is only a slight tendency to oscillate, this mav
be eliminated by slightly decreasing the volume coutrol. The
lined up condensers should then be slightly adjusted so that
the weak station comes in the loudest or nearly so, and the
receiver should then tune sharply all over the dial and have
a tremendous amount of gain.

| Official Parts List
’ The National MB 29 kit comprises the following:
1 National chassis with five tube sockels
4 National r. {, choke coils
3 1.0 mfd condensers
R-3 1,800 ohn: resistor
R-4 100 ohm resistor
R-2 60 ohm resistor
R-1 50,000 ohm variable resistor, special taper
R-5 20,000 ohm resistor
4 National special r. f. transformers complete with self-con-
] tained by-pass condensers and r. f. choke coils
4 National type M variable condensers with zero adjustinents
1 National type H drum dial
1 .001 mnfd mica by-pass condenser
2 Binding posts with insulating washers
1 Pkg. Corwico Braidite hookup wire
4 Triad. Arcturus or Cunningham 221 tubes
1 Triad, Arcturus or Cunningham 227 tube

S-M 712 Band Selector Tuner Now Goes in
Class With Supers
(Continued from page 34)

| 1—Yaxley 810C 40 ohm center tapped resistor
1—Durham 10,000 ohm two-watt (green} resistor
1—Durham 60,000 ohm one-watt (blue) resistor
2—Polymet .00015 small moulded condensers
3—Carter RU-400 400 ohm resistors

""'1—H. & H. 1561 on-off switch

» 2—KK 817 11g-in. brown wood knobs

| 1-—KK 816 13%-in. brown wood knob
8—Moulded binding posts

{ 1—Set of hardware and hook-up wire

| ABC of Radio Department
I (Continued from page 103)

heated die, and extrudes a hair-like filament which is then
pulled along and wound on a large reel similar to a bicycle
wheel with the tire removed. Because of the fine diameter and
flexibility of the glass thread, it does not break even when con-
siderably bent.

Subsequently, the glass filament is transferred to a coating
machine in which the glass thread is first passed through an
alcohol bath then rubber and polished by cloth pads, followed
by the coating and the electric furnace with a gaseous atmos-
phere. The colloidal coating forms a tough, positive and in-

destructible conductor of minute thickness about the glass
' thread. The resistance per unit length is continuously checked
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up during coaling. Finally, the filament is broken into 12-inch
lengths and placed in large glass tubes.

Mississippi Valley Has Two Models of
A. C. Screen Grid Supers
(Continued from page 66)
Such unils can he readily connected to the Braxton-King Type

B3 Luner. giving the owner at moderale cost a highly engineered
one dial a. c. sereen grid super. Most of these power ampli-

fiers are electrically operated throughout, while others have
the first stage operating from storage Lattery and the second
stage from a. In this case, the first stage can be easily re-
wired to take a 227 tube, the filament supply being taken from
the 2Vo.volt filament transformer on the model B tuner.

Jewell Has Service Data
(Continued from page 86)
are printing herewith extracts covering Radiolas as shown in
the Jewell manual.

RADIOLA-—Model 30A
Note: For “A” volt tests adjust controls on panel so that read-
ing on first tube tested is that shown. This gives an average

condition of operation and a margin of safety in all tests.
Readings Plug in Socket of Set—
-Tube in Tester—

—

Plate

Tube Type Tube Out N'rm’l M.A. Plate
No.in of Position of Tube A B B C Cathode Plate Grid M.A.
order tube Ist R.F.det..etc. Volts Volts Volts Volts Volts Volts M.A. Test Ch’ge

1199  1st Det. 6.5 47 32 26 7

2 199 st I F. 6.7 73 29 12 7 2 3 1

3 199 Tuned R. F. - 76 3.4 74 7 2 3 1

4 199 2ad 1. F. 80 2.9 84 7 2 3 1

5 199 Oscillator 80 3.0 79 7 2.6 4.2 1.6

6 199 2nd Det. 38 29 38 2 1.4 0 0

7 199 1st A, F. 8.62.9 74 7 2.4 3.6 1.2

8 171 Power Amp. . 5.5 210 43 16 24 8

9 281 Rectifier T 45 -~ ==

10 281 Rectifier 7 45

RADIOLA—Model 32

Readings are approximately the same as on model 30A except
a 210 power tube is used in last A. F. stage and 2-—281 rectifier
tubes are used. These three tubes operate on a filament voltage
of 7. The plate voltage of the 210 tube is 425 volts, normal mil-
liamperes 22, grid test 42, indicating a change of 20 M. A, The
output of rectifier tubes is approximately 60 M, A, each.

RADIOLA—Model 60

~-Readings Plug in Socket of Set—
Tube in Tester

Plate
N'rm'l M.A. Plate

Tuhe Type Tube Out

No.in of Position of Tube A B C Cathode Plate Grid M.A.

order tube 1stR.F.det.,cte. Volts Volts Volts Volts Volts Volts M.A. Test Ch'ge
1 227  Ant. Coup. 2.35 148 2.2 144 180 2:5 1.0 0 20
2 227 1st R. F. 2.35 148 2.2 144 180 25 10 3.0 2.0
3] 227  lst Det. 2.35 84 2.2 70 9.0 0 1.0 3.0 2.0
4 227 st L F. 2.35 148 2.2 144 18.0 25 1.0 4.0 3.0
S 227 2ndl. F. 2.35 148 2.2 144 18.0 25 1.0 4.0 3.0
6 227  Oscillator 2.35 118 2.2 70 0.0 ] 7.0 7.0 0.0
7 227  2ru Det. 2.35 162 2.2 157 18.0 0 1.0 3.0 2.0
8 171A 1st Audio. 5.00 178 4.8 157 31.5 150 17.0 2.0
g 280  Rectifier 5.00 4.8 - 19.0
1 B

Note: The above readings were taken with a line voltage of
117 volts. The volume control should be set centrally with the

line vertical in order to get the above readings. The “C” voltage
on tubes 1, 2, 4 and 5 will vary from 9 to 27 volts, depending on
the position of this volume control, hence these readings are taken
at the middle point.

RADIOLA—Model 64

Line Voltage 112—Volume Control Full
- —Rcadmgs Plug in Socket of Set.
—Tube in Tester— =
Plate

Tube Type Tubc Out N’rm'l M.A. Plate

No.in of Position of Tube B B C Cathode Plate Grid M.A.

cirder tube 1st R F.det., ete. Volzs Volts Volts Volts Volts Volts M.A. Test Ch'ge
1 227  Ant. Ccup. St. 2.5 128 2.4 124 25 13.5 3.4 7.8 4.4
2 227 Tuned R. F. 2.5 128 2.4 124 25 160 3.3 7.1 3.8
3 227 Tuned tst Det. YS! 80 2.4 75 25 16.0 0.2 29 27
4 227 1stI. F. 2.5 128 2.4 124 9 13.5 3.4 7.8 4.5
5 227 2ndI1. F 2.5 128 2.4 124 9 13.5  3.¢ 7.8 4.5
6 227  Oscillator 255 8¢ 2.4 75 25 135 70 76 06
7 227 2nd Det. 2.5 180 2.4 176 25 13.5 . .
8 227 Vol Control 2.5 80 24 75 4 P
9 250 Power 7.5 584 7.2 392 65 52 55 3.0
10 281 Rectifier = Bewm 7.4 = 50 s
1 281 Rectifier T 3= ww o 50
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Model 245

SET AND TUBE
TESTER

List Price $20

Tests Screen-Grid
ASUPERB new model especially designed for

sets using the 245 power tube. Simple to use.
Easy to carry. Supremely practical. Extra cords
with tip jack connections, permit use of each me-
ter individually. Checks line voltage.

Seamless drawn metal cover with
Beautiful baked enamel finish.

Self contained.
leather handle.

Rugged. Compact. Accurate. Unique. An out-
standing value. Tt is sure to please vou.

NET TO

DEALER

Yonr jobber can
supply vou. If
ordered direct,
remitiance st
aceompany or-

12

READRITE METER WORKS

Est. 1904
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to DETROIT |
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OTEL Fort Shelby offers the dual
advantage of a hushed, peaceful en-
vironment . . . and immediate proximity
to the financial, theatrical and shopping
centers of downtown Detroit. With its new
22 story addition, equipped with the most
; modern comforts and appointments (in-
# . cluding Servidors) 900 attractive rooms

L

1

2 -

are available to our guests.

o
AL

Whether your choice be one of the many
very comfortable rooms at 83 or $4 a
day, or one of the richly furnished suites
with an enchanting view of city, river and
Canadian shore, you will enjoy a special
sense of value at this hotel. At your re-
quest (by letter or wire), well reserve
tickets to theaters, concerts and sporting
events.

2
o
i

-

b
e
L

3
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SE R
CEy

’ 1
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Look for the large green sign atop the 22ud
floor. Write for direct motor route to the
hotel. Attendants promptly take care of
arriving cars.

FodlE
EEe

J. E. FrawrLey, Menaging Director
Lafayette and First
DETROIT

FORT SHELB

Improved Leutz “Seven Seas’® Console Has
Phonograph Combination

(Continued from page 109)

audio amplifier transformer, namely, the parallel plate feed.
The detector plate is fed through a high impedance choke and
resistor in parallel, and the primnary of the audio transformer
is coupled to the plate through a blocking condenser. The
blocking condenser blocks the plate current but passes the
audio currents which are the only ones required in the primary
of the audio transformer. Otherwise, if the detector plate
current were allowed to pass through the primary of the audio
transformer with its high-grade iron core, the core would
become permanently magnetized to an extent that would cause
distortion with age. Eventually, the transformer would become
useless. The same system is also employed in coupling the
first audio plate to the primary of the push-pull input trans-
former. An additional advantage of this system is that the
direct current component cannot interfere with or distort the
audio currents.

Self-Healing Condensers Used

The power plant of the “Seven Seas” console employs two
281 rectifiers for full-wave rectification, together with a high-
grade filter circuit. Self-healing filter condensers are em-
ployed, so that if any condenser is ruptured by an abnormally
high surge, this breakdown will automatically heal again and
the condenser can continue in satisfactory service. The
dynamic speaker field is included in the filter circuit, serving
as a choke, instead of utilizing crudely rectified a. c. as in
many present-day sets.

In the new “Seven Seas” console model, the single-control
tuning feature is retained, in the form of a split drum which
may be tuned as a single unit or, for exceptionally weak sig-
nals, may be worked as two units for utmost precision in

tuning. Whereas the 250 power tubes were optional in the
former model, they are standard equipment in the new model.

Twelve-Inch Dynamic

Two features, previously confined to sets of much higher
price, are now included in the new model. The first is a 12
inch dynamic built-in loud-speaker of sufficient capacity to
handle any volume with true tone and total lack of distortion.
The second and most desirable feature is the incorporation of
a high-grade electrical phonograph, built into a drawer in
the bottom of the cabinet. The presence of this electric phono-
graph feature would never be suspected, for the drawer, when
closed, is flush with the front of the cabinet, which resembles
the classic radio console in every way. The phonograph
feature includes an electric turntable motor with speed regu-
lator and automatic governor, as well as a balanced pick-up,
a scratch filter, and a volume control. A simple switch throws
the amplifier system from “Radio” to “Phonograph,” and no
external wires or adapters are required. The tone quality of
electrically reproduced records, taking advantage of the im-
proved audio amplifier with two 250 power tubes in push-pull
and the giant 12-inch dynamic speaker, is quite remarkable
and on a par with the reproduction of sound pictures in the
better class theatres.

For those who do not desire the phonograph feature, the
“Seven Seas” console is available in the new model without
phonograph, including the same 12-inch dynamic, the 250
power amplifier, the adjustable selectivity device, front panel
illumination, volume control, and so on.

The illumination of the new model is another advanced
feature. The old-fashioned brilliant pilot light has been elimi-
nated. It is now replaced by a special form of indirect il-
lumination that bathes the entire operating part of the console
with a soft glow, and no direct light source is visible. The
cabinet console is made of selected walnut, with all locked
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3-STAGE BAND FILTER and
R. F. AMPLIFIER UNITS

— \ Completely wired,
TR shielded and tested.

- Band Kilter for 10-

. kilocycle selectivity.

L = Flat-top tuning with-

N W EES out side-band eutting.

- - —— @, F. Amplifier with

amazing amplification

of 3 Screen-Grid

= tubes. BoOth units

complete in  every detail, except tubes, for
iinmedinte  installation.

SHIELDED POLARIZED
R. F. CHOKE

A radio-frequency choke spe-
cially developed for odern
high-gain  shield-grid receivers.
Aluminum-shielded and polar-
ized. Minimum external field.
No undesired coupling to cause
circuit instability or feed-back.
High  inductance, low distrib-
uted ecapucity. Efficient, com-
pact. Sub-panel counections.

grow

Here are five of

“Bidline”

moas

imprint.

New DRUM DIAL
PANEL PLATE

Richly ewmbossed, pebbled
brouze. in the modern mode,
¢ It has gruce and charm ap-
propriate to the superb dial
mechanism  back-panel, that
delighted thousands of set
builders last season. The
contro! knob can be mounted
anywhere on the panel.
Iluniinated scale.

HAMMARLUND

joints, and the exterior is beautifully finished with matched
"ldlll The desmn is attractive yet conservative, meulmﬂr per

manency of sty le.

The new “Seven Seas” console is regularly supplied for 110-
volt. 60-cycle alternating current, but on special order it may
be supplied for any other altcmdlmv current supply. Also,
it can be operated on direct current supply, by means of a
small motor-generator set.

Screen Grid Tuned R. F. Used in Pilot
Super-Wasp S. W. Set
{Continued from page 61)

sockets (for 222 and detector tubes).
2—No. 213 four-prong sockets (for audio tubes).

2—Pairs grid-leak clips.

1—No. 758 3-megohm grid leak.
1—No. 750 100,000-ohm grid leak.
1—No. 50B fixed condenser, .0001 mf.
1—No. 130 1. {. choke coil.

5—No. 59 fixed condensers, .01 mf.

2—Sets of plug-in coils, made especially for the Super-Wasp:
Nos. 601A and 601D.

4—DPackages of hardware, including thirteen binding posts. ten
e300, WETC, ) 2 g1 ]
sets of insulating bushings for them, four lengths ot

spaghetti tubing, 12 feet of tinned copper wire, all neces-
sary nuts, bolts and washers, Mueller elip for connection
to screcn-grid tube, and six special double-end lugs for
mounting of fixed condensers.

NEWT

Members of the Famous

HAMMARLUND
RADIO FAMILY

Each vear, as Hammarlund facilities -
and Hammarlund reputation for
quality is more firmly entrenched.
aids to the radio builder are presented.
Hammarlund’s latest
perfected devices, in addition to the fa-
Condenser,
never been surpassed since its introduc-
tion more than three years ago.

The Hammarlund policy of progressive
eonservatism is vour uassmrance of scien-
tifie accuracy and finest workmanship in
any product bearing

TJorv Betwt Radio
ammariund

PRECISION
PRODUCTS
Write Dept. CB11 for folders

MANUFACTURING CO.

424438 W. 33rd Street, New York

www americanradiohistorv com

AUDIO TRANSFORMERS
Including PUSH-PULL g

Tesigned for fldelity of re-
sponse over the audible fre-
quency rtange with a sharp
cut-off at the high frequency
uoise level. Large cross-
section core of specially
treated laminations Dermits
igh primary ourrents with- ja
out saturation. Completely
slielded. Pigtail terminal leads fm sub-panel
connection.

SCREEN-GRID TUBE
SHIELD

Essential for '22 and ‘24 type
shield-grid tubes to insure full
advantage of their great amplifi-
cation.  Aluminum, with a soft
rubber grommet at top to brotect
control grid outlet. Designed for
use with sub-panel sockets. Mount-
ing screws and control grid con-
nector included with each shield.

new

which has

the Himmarlund

The Famous “MIDLINE"
CONDENSER

slore than three
the favorite of el

—and still new in tlle
sense that its features
and workmanship from
the beginning were so

far_ahead that its popu-

larity has steadily in-
crensed and its leader-
ship still stands un-
ehallenged. All
standard capacitie

JTp

Library Needs Old Copies
E are advised by the director of the New York Public
WLibral’y, 5th Avenue and 42nd Street, New York City,
N. Y., that they are in need of all numbers of Vol-
umes L to 7 inclusive in order to complete their files.
Inasmuch as these numbers are now out of print at this
office, the only possible manner in which the library would
complete its files would be through the generosity of some of
our readers who mayv have certain volumes which they no
longer care to retain. We feel sure the New York Public
Library would be very grateful for any such additions to
their files.—Editor.

“Please Stand By For Station
Announcement”’
(Continued from page 118)

of the hit-or-miss announcing or extemporaneous time killing
has heen passed for some time as far as the chain systems are
concerned. These forms of announcement may be perfectly
legitimate for the individual stations in their local relations,
but when an advertiser is paving big money for time on the
air, it is only natural that everything shall be worked out so
that clocklike precision and accuracy shall be obtained. In
striving for this, of course, the average listener has heen con-
sidered, since he is the one who might tire easiest with a bore-
some or disjointed program.

With two large chains in existence. such as the National
Broadcasting System and the Columbia Broadcasting Co.. the
listener in every quarter of the country is assured of ample
enterlainment of a high grade type. There is no limit to the
choice of program awaiting the listener. All he has to do is
turn on the set and select the one that pleases him most.
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YGIJR RADIO CAN BE ONLY AS
GOOD AN ITS SPEAKER

PERFECT

“'E” Cabinet
Small Console Model

WRIGHT-DeCOSTER, Inec.

“The Speaker of the Year”

A WRIGHT-DeCOSTER REPRODUCER

Write Department “K” for descriptive folder of chassis

“D’” Cabinet
Table Model

YOUR RECEPTION WITH

and different cabinet models

== ST. PAUL, MINNESOTA

Aero Announces “Overseas Four” All
Electric Short Wave Set

(Continued from page 58)

the coil you wish for the wave band desired. For example:
If one wishes to receive a station on 245 meters, coil No. 2
may be used and the tuning dial set for about 62 to 65 degrees.
Turn the volume control ~l0\\]\ to the left. After it has been
turned about one-half way around a hissing sound will be
heard. This indicates the receiver is oscillating. It is thus
hrought to a point where best voice and music reception is
obtained.

This issue of the magazine as well as other issues contain
up-lo-date data on short wave broadcast stations so that the
average user will find plenty of entertainment with which to
pass away the time. A log of the set may be readily made up
so that it will always be easy to turn to a given broadcast
station. .

“HI-Q 30’ Model Uses a Band Filter and
3 Tuned R. F. Stages

(Continued from page 52)

do so. The indicator drum should then be centered with the
esculcheon aperture aud rotated until the 100 mark is exactly
even with the indicating points and its set screw tightened.
The tubes should be placed in their respective sockets, the
shields placed over the screen grid tubes and the connectors
placed over their control grid caps.
After setting the “on” and “off” swiich on the panel to the

“off” position, the receiver may be connected to the 110 V. 60
cycle line using the silk cord with its connectors provided with
the parts. The duplex receptacle is for the purpose of pro-
viding 110 volts a. c. for operation of a 110 volt a. c. dynamic
speaker and a 110 volt a. ¢. phonograph motor. This permits
the use of but one cord between the receiver cabinet and the
wall outlet. This duplex receptacle is wired in such a manner
that the a. c. current to both the speaker and the phonograph
motor is controlled by the main switch on the set panel.

Connect the loud speaker and the antenna and ground wires.
The ~on” and “off” switch may now be turned on and if all
connections have been made correctly the filament of the 280
and 245 tubes should slowly come to a red glow. The heater
filaments of the 224°s and 227’s should glow brightly. If one
of the tubes fails to light it may be tried in another socket
of the same number. It would be well, however, to use a set
of tested tubes. If a tested tube fails to light a careful check
of the connections to its socket will reveal the trouble.

Assuming that all tubes light-properly advance the volume
control to the half or three-quarters point and rotate the tun-
ing dial slowly until a station is heard. Then alternately re-
duce the volume control and readjust the tuning dial until
the best tuning adjustment is secured.

Although all possible matching adjustments have been made
at the factory, the final adjustment of the six equalizers can
only be made after the receiver is in actual operation. One of
these equalizers is connected across each section of the two
triple gang condensers. In adjusting them a wooden or other
insulated screw-driver is convenient.

Preliminary synchronizing may now be accomplished by
adjusting each equalizing condenser for loudest signal. It is
extremely important that the value he kept at a low point dur-
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Kolster Model K-35 using Electrlc Tun-
Ing and Remota Control and housed In
a cablnet of extracrdinary beauty.

thg these adjustiment=. as otherwize a false setting may be
made,
Final Balaneing

When thiz adjustnent has been completed the receiver will
be found to track fairly well and the final adjustment may
now be made by tuning in a weak station at around five or ten
on the dial, and carefully resetting each equalizer for loudest
signal, taking care to keep the volume control as low as pos-
sible. Theoretically. adjustment of the equalizers can be ac-
complished most accurately at the lowest broadeast wave-
length, that is at 200 meters, which should he received wiih
the dial at 5 degrees.

Operation of Set

On account of the three stage input filter or pre-selector
used iu the HiQ-30 the length of the antenna used does not
have a very marked eltect on the selectivity of the receiver.
There are two antenna hinding posts, one for a long and one
for a short antenna. lu general a long antenna nay be con-
sidered as one having an overall length, including lead-in. of
seventy-five feel or more. and such an antenna should nor-
mally he comnected to the middle of the three binding posts.
A shorter ountside or indoor antenna will in general give best
results i connected Lo the post marked ~short antenna.” How-
ever, the most eflicient conneetion can best be determined by
experiment under actual operating counditions.  When testing
lor best results. it will generally he necessary to slightly read-
just the first equalizer when shifting the antenna from one
post to thie other. When the best connection for a particular
set and location has heen secured this first equalizer can he
finally adjusted, preferably at a low dial setting. after which

M@I:%lﬁ .. . another leader

on DURHAM Resistors and Powerohims

KOLSTER!—another great name in radio—another great leader

133

who standardizes

who has set the pace in quality receivers for many years—another
| leader who has long recognized the superiority of the metallized
| principle upon which DURHAM Resistors and Powerohms are
manutactured.
| receivers which standardizes on Durham resistance units . . .
becanse they are absolutely unfailing both in acenracy and uani-
formity. DURHAMS may cost a slight fraction more than average
vesistances, but their aid to quality reception is well worth the
slight difference in price.
receiver is a guide to the quality of other parts. Write for engi-
neering data sheets. samiples for testing and complete literature.
Please state ratings in which you are interested.

Yes. KOLSTER is another of America’s quality

Furthermore, their presence in a

BORILAM Metollized RESISTORN and POWEROHMS are availabie  for
erery practical resistunce parpose in radie ead lelevision cireaits, 500 1o
200,000 vhms in pocer types; I to 1060 Mepohms in resisior types; rar-
ings for all limited poswer requirements; standard, pigltail or special tips.

RESISTORS and POWEROHMS

INTERNATIONAL RESISTANCE CO.. 2006 Chestunt St.. Philadelphia, Pa.

no further change should be necessary.

Ordinarily, best reception is had when the receiver is accu-
rately tuned to the incoming signal and the volume conirol
setling reduced 1o the lowest point for the desired amount of
sound from the loud speaker. In no case should the receiver
bhe detuned to reduce the volome. as when this is done the
quality of the output from the loud speaker is quile materially
affected.  As stated previously the volume control and the
tuning dial should be operated with the lorest setiing of the
volumne control.

Official Parts List

Parts required for building the “Hi-Q-30" are shown belows

I Hammarlund Hi-Q 30 foundation unit
I Hammarlund No. BS-3 three stage baud filter uait
I Hammarlund No. RT3 three stage screen grid amplifier
unit
Ilammartund No. SD Knob Control drum dial
Hammartund No. SI’C shielded polarized r. f. ¢choke
Hammarlund No. AF-2 fiest stage auvdio transformer
Hanunarlund No. AF-1 push-pull input transformer
Hammarlund No. AFM push-pull output transformer
Hammarlund No. PS-45 power supply unit for push-
pull "15s
Hammarlund No. TS Secreen grid tube shields
Aerovox No. CHQ-30 filler condenser hlock
Aerovox No. BP-3 triple bypass condensers
Yaxley No. 810-C center tapped 10 ohm resistor
Pr. Yaxley No. 422 insulated phono tip jacks
Yaxley No. 401-S speaker twin tip jack
lectrad No. RHQ-30 voltage divider
Illectrad No. 3 flexible grid resistor. 1500 ohms
Electrad No. 3 flexible orid resistors. 100 ohms

o e I C L IE I
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$100 Guarantee
With Each

Arrester

= — ’ ; Every radio set
= S p—rr should be protected
el = : from damage by

S ..
lightning. The best
ULCA 5

010 insurance is }:o E?:uip
RA 3 our set with a Cor-
E —LLGHJMN-GARR-L’[EK : K)co Llahtmng Ar-
2 restor. $100
guarantee agalnst
lightning damage is
enclosed with each
Corwico Vulcan Ar-

_ rester.

Static Ejection Improves Reception

The Corwico Vulcan Lightning Arrester is made in accordance
with a new principle that dissipates accurnulated static
charges. thus improving radio reception.
Jf your dealer cannot supply you with a Corwice Vulcan
Lightning Arrester order one direct.

Now is the time to look
over your aerial, lead-in
wires, etc. lor very
little cost you can have
a complete new equip-
ment. Buy a Corwico
Anterna Kit No. 4. It
contains everything nec-
essary for a complete
new aerial outfit. The
materials are all of the
highest quality, repre-
senting an unusual bar.
gain for only two dol-
lars and fifty cents.

If your dealer cannot supply you with
a Corwico Antenna Kit order one direct.

CORNISH WIRE COMPANY

30 CHURCH ST., NEW YORK CITY

BRAIDITE HOOKUPWIRE

Tell *Em You Saw It in the Citizens Radio Call Book Magasine and Scientific Digest

Yaxley No. 3 flexible filter resistors, 5000 ohms

Elecirad Royally volume control potentiometer
ohms special taper

Eby No. 6-11 2-prong tube socket marked “Amperite”
Eby No. 6-11 4-prong tube socket marked 280

Eby No. 6-11 1-prong tube sockets marked 245

by No. 6-11 5-prong tube sockets marked 227

Eby No. 6-11 5-prong tube sockets marked 221

Eby triple binding post strip

Hart & Hegeman No. 20510 phono togele swilch

Hart & Hegeman No. 20510 line loggle switch
Sangamo “Ilini” mica fixed condenser .001 mifd
Beaver-Arrow handle cap, cord connector and silk cord
Beaver No. L-14 duplex receptacle

Arvow No. 8339 plug type midget receplacle

o8]

f—

2500

b N

— ettt e

With the Accessory and Parts
Manufacturers
(Coustinued from page 119)

thermo-coupled method is used almost universally in factory
practice. Both imcthods emploved provide accurate meter
readings so thal perfect alignment can he made over the vari-
ous points of the dial range.

For the average simply constructed, single tuning control
coniprising not more than three gang condensers, an audible
method of indicating resonance mav he preferred bv many
service men because of their greater familiarity with this
method. This method has been recommended hy some radio

Fig. 3. This illustration gives an idea ux to the pin jacks

located on the back side of the instrument through which

access cant be had to all of the apparatus contained therein
for external use

manufacturers and is in more or less general use. For the
condenser alignment of such sets by this method one of the
radio [requency harmonics of the Supreme modulated radiator
using a 112 or other good oscillating tube, of a frequency
between 1000 and 1500 k. c¢. or within whatever other fre-
gquency range may be recommended by the radio manufac-
turer, should be tuned in on the radio and all tuning con-
densers set for maximun signal sirength of the same signal.
All units should then be in close approximate resonance over
the whole tuning range.

However, it is a well known faet that the ear affords less
appreciation of quantitative values than does the eye and a
visual method of indicating resonance, other things being
equal, is to be preferred to any audible method.

The d. c. voltmeter of the model 400-B indicates the strength
of any output signal of a radio set when connected to the
speaker terminals through a self-contained thermo-coupled
and especially designed transformner. The modulated radiator
may be used in the manner described above for setting up a
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sienal to which the radio to be synchronized may be tuned.
Since the strength of the output signal increases as resonance
within the set is approached the meter will show an increased
reading as each of the tuned cireuits of the receiver is brought
to resonance. The maximum reading will have been obtained
when all of the circuits are in resonance.

The a. c. voluneter of all models of the Supreme Diagno-
meter may be used for indicating ganged tuning condenser
alignment by measuring the alternating or pulsating compo-
nent of the output signal of a receiver. This component, other
features heing equal, is governed by the synchronous relation
of the tuning condensers of the receiver. The reading on the
a. c¢. voltmeter approaches maximum as resonance is ap-
proached. The modulated radiator may be used for setting
up the signal to be amplified by the receiver for output meas.
urement.

The commercial method of testing tubes in general use is
by what is commonly known as the grid bias method. Here
indirect indication of mutual conductance is obtained but no
indication given of other important contributing factors such
as amplification constant reactance of inherent tube capacity
and impedance.

For Testing Tubes

It the Supreme method of tube testing oscillation is built
up in the tube and the actual characteristics of the tube are
determined by the extent to which amplitude of oscillations
can be increased. The meter registers the amount of current
passing at the time the tube has ceased to build up amplitude
of oscillations. A bution may then be pressed shorting out
the oscitlatory circuit and the needle drops back to the point
indicating the current passing over the elecirons normally
cmitled by the filument. Charts showing the readings of nor-
mal tubes are provided with which comparison may be made
and any malerial deviation from these standards indicates
tube deficiency or impairment.

The diagnometer described herein will make every known
sockel analysis test vegistering all voltages hoth with load and
without load, indicaling open circuits or proving continuity
of circuits. With this it is possible to obtain a cathode reading
either positive or negalive in circuils employing the heater
type tubes; to obtain screen grid and control grid readings
and to make all socket analysis in screen grid circuits without
introducing oscillation into these circuits.

A uniform analyzer plug possessing many unusual advan-
tages is another feature of the diagnometer. This plug makes
possible all analyzes (except UV base) with the use of one
adapter. In addition to providing for standard UX or UY
tube sockels, it has a vertical testing projection for the attach-
ment of the control grid of screen grid tubes and two hori-
zontal contact plugs for attaching the trolley connections of
overhead heater type tubes. All connections are brought to
the instrument through the same cable. Another feature of
this plug is a snap catch which will prevent its becoming sepa.
rated from the adapter when plugged into a tube socket with
tight htting contact. At the same time the adapter can be
casily and instantly removed when desired by pressing a button
to release the snap catch.

Arrester Has Filter Circuit and
Static Reducer
3 LTIIOUGH Ilightning arresters were known long betore

radio became the national pastime, they have been used

for years with practically no changes or improvements
i design. The early types of arresters were made to protect
heavy eclectrical apparatus, power lines and telephone and
telegraph equipiuent,

250—3 Stage Push-pull Power Amplifier

Frequeney range . . . . . 25 to 8000 cycles
Average gain in amplificution . . . 74.5 db.
Maximum deviatien from average . . 4.3 db,
Undistorted onutput . + . .+ + .+ . 15.0 watte
Signal input for full output . .05 to.10 volte

Power supply . . 110-220 volts 50/60 cyclea

Enput and outputimpedance can be arranged
to suit a wide variation in conditions

ceee s s e $500.00

Win Installation Contracts

with

List price .

POWER AMPLIFIERS

(Licensed under patents of Radio Corp. of America)

WHERE high quality of reproduction is the deciding factor. ..

where an important and profitable installation for radio distri-
bution hinges on the performance of the Power Amplifier . . . the
high gain and flat amplification curve of FERRANTI Power Ampli-
fiers make their superiority immediately and obviously apparent.
For installation in Ilotels, Apartinents, Clubs, Schools, Restaurants,
Churches, Outdoor Parks, Ballrooms, Stores, Laboratories,
Y. M. C. A’s, Private Homes. and Steamships.

Engineering Information will be furnished upon request

FERRANTI, INC.
130 W. 42nd Street Desk 911 New York, N. Y.

245—3 Stage Push.pull Power Amplifier
Frequency range . . . . . 25t0 8000 cyclea  Power supply . . . . 110 volts 50/60 cyclea
A"":'B‘ gain i_" -.mphﬁcntion o e e e 60dD, Input and output impedance can be arranged
Maximum deviation from average . .. 5 db. to suit a wide variation of conditions
Undistorted outgul ........ 4.5 watts

Signal input for full cutput . .05t0 .10 voite .y . . $350.00

List price « o o . & 00000

— .
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GET DISTANCE!

The World at Your Fingertips

Baird
SHORTWAVE RECEIVER

WITH a good Shortwave re-
ceiver like you assemble
from any BAIRD Kit you can
enjoy entertainment from all
parts of the world. Seventy-eight
stations in 21 foreign countries
and 49in U. S. broadcast on Short-
waves. Listen to England, France,
Spain, South Africa, South Amer-
ica and even far away Japan and
Australia.

BAIRD Shortwave Kits are
most scientifically designed;
easily and quickly assembled.
OCTOCOILS slow the tuning
and enable you to receive tre-
mendous distance and listen to
it on loud speaker.

BAIRD KIT=No. 1-T
Complete one tube kit;
ready for assembling in
only 30 minutes. Alumi-
num base and panel.
Wave length Raznge, 16-
100 meters....... $29.50
BAIRD KIT-=No. 2-T
A two tube, tuned an-
tenna circuit using Screen
Grid tube; assembled eas-
ily in one hour: Alumi-
num base and panel.
Wave length rznge, 16-
550 meters, with 10
OCTOCOILS. .. $39.50

BAIRD KIT—No. 4-T

Kit composed of detector,
tuned antenna Screen
Grid R-F and 2 stages
audio with power tube in
last stage. Only two hours
to assemble. Two com-
plete sets OCTOCOILS
give range of 16-550
meters...a UNIVERSAL
receiver, Complete parts.

$59.50

OCTOCOILS

for Shortwave Reception

Most efficient, most rugged and finest Short-
wave Coils ever designed. Size 354" high,
174" diameter. Plug into ordinary tube socket.
Wound with Nos. 12-14-16-25 enameled wire.
Set of 4 ... covering wave length 16 to 225

If your dealer cannot or will not
supply you we will ship. charges
prepaid, on receipt of price.

4] L
Set of Four
16 to 225 Meters

SHORTWAYVE & TELEVISION LAB., INc.

70 Brookline Ave., Desk 41 Boston, Mass.
| Shortwave & Television Lab., Inc., |
| 70 Brookline Avenue, Desk 41, Boston, Mass. |
| Enclosed find $ for which ship me, all charges |
| prepaid, the items I have checked below. 1
! [ONo.1-T, BAIRD Short- [ No.2-T, BAIRD Short- |
| wave Kit .. .. .. $29.50 wave Kit ... ... §39.50 |
| O OCTOCOILS ... One |
| ONo.4-T, BAIRD SshOft' Complete Set of §<s>ur. |

wave Kit .. ... 59.50 .00 |
: If you only wish further information on | |
i the above, check the item and check here. )
I ONGAME. e e e !
: Street.......... :
T City. State.. ... i
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When radio receivers came into general use, existing light-
ning arresters were reduced in size and given a new job to
perform. While it is true that these arresters did give a meas-
ure of protection, they were not designed for radio sets.

Now, after almost ten years of radio, a lightning arrester
specifically designed for radio sets. makes its appearance.
This arrester is designed by Alex G. Heller, Chief Engincer of
the Insuline Corporation of America, and possesses fealures
never before incorporated in lighining arresters.

First of all, it gives protection against lightning and statie
discharges. Secondly, it acts as a double fuse protection for
the radio receiver. Third, it filters static, thus increasing the
enjoyment of radio reception, even during periods of electrical
disturbances.

The Electrostatic Arrester incorporates and comnbines sev-
eral well-known, time-tried principles. It employs the usual
high resistance leak from aerial to ground. This leak is of
special resistance material, offering very high resistance to
weak radio currents, but low resistance to powerful static or
lightning discharges. Hence, the high potential currents due
to lightning, pass easily to the ground, whereas the radio cur-
rents, being of low potential, pass into the set.

A static shield, which is a distinctive feature of this arrester,
is placed over the ground terminal and is so shaped that it
shields the set connection from the electrostatic field set up
across the aerial and ground comnections by the high fre-
quency atmospheric electricity. Excessive static is thus by-
passed to the ground and this prevents direct sparking between
the aerial and set terminals. The shield also serves the pur-
pose of adding a minute electrostatic capacity across the high

Fig. 4. Recently announced by the Insulite Corp. of Awerica,
the Electrostatic Arrester is illustrated above

resistance element of the arrester. This is advantageous, re-
sulting in more quiet operation of the receiver.

A choke coil and condenser are also incorporated in the
arrester, being connecled between the aerial and the set ter-
minals. The constants of the coil and the condenser have such
values that they permit the radio currents to pass into the set
unobstructed, yet they offer a very high iinpedance to static
discharges of high frequency (low wave length) forcing them
to take the path of least resistance to the ground. As a matter
of fact, the inductance of the coil, in combination with thc
capacity of the condenser and the ohmic resistance of the
high resistance element eombine to form the well-known flter
circuit. This cireuit is capable of filtering out certain trouble-

some frequencies of static electricity picked up by the aerial.
Furthermore the additional loading effect makes the aerial
system more efficient, thus resulting in increased sensitivity
and volume.

The insulating property of the condenser protects the set
from short-circuits due to accidental contact of the aerial with
electric light or power lines. In the event that the condenser
should fail, the choke coil in the arrester provides a secondary
protection, since it is wound with fine wire, which will burn
out before any harm can be done to the set. This arrester,
therefore, affords double fuse protection.
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F. & H. Radio Laboratories Announce
Duo-Lae Speaker
HIS speaker is made by the I'. & H. Radio Laboralories
in two difterent models; one using an inductor dynamic
speaker, and the other a Tronamic model, which is of the
super-magnetie type. The inductor dynamic is for use with
machines which employ a one to one output transformer or
equivalent, lLetween the radio set and the speaker. The

Fig. 5. This illustration shows the Duo-Lae speaker com-
bination. made by the F, & H. Radio Laboratories

‘Tronamic model is designed for all general type machines,
including battery sets. The speaker, as well as the phonograph
equipment is permanently connected to the radio set, through
adapters, and an automatic switch is employed at the volume
control which changes from one to the other instantly. The
size of the cabinet is: 13 in. wide by 11 in. deep by 12 in.
high. Tinished in two-tone walnut finish.

Electrad Creates a New Layer-Wound High
Resistance
HIS addition to the well known Electrad line of radio
Tl‘(->islalnlces and vollage controls is recommended particu-
larly l'or use as a plate resistor, multipliers for volimelers
and general laboratory work.
The finest grade of Nichrowmne resistunce wire is wound in
generously insulated layers around a selected refractory tube.
The entire unit is covered with a heavy coaling of moisture-
proof cnamel of unusual elasticity, huked on at only 400 de-
grees to prevent loosened connections and {ractured wire. Con-
tact bands and soldering lugs are of Monel metal. The lugs
are solder-dipped for easy soldering. All parts expand equally
under load.
The overall length of the unil is 2 inches, wiltlh a maximum
outside diameter of 34 inches. It is made with resistance
ratings {rom 10.000 10 250.000 ohins.

Durham “Midget” Saves Space
PACE saving to a greal many set
manufacturers loday is almost as

S
essenlial as money saving, and in

vrrder to meet hoth of these necessities,
the International Resislance Company
ol Philadelphia have designed what
they term their “Mideet” resistor.

This resistance unit is known as their Durham Type MF 1%
Midget—a very compact and substantially made unit, and
well adapted 1o use in the UX-222 type tube.

These Durham Midget units are supplied by the Tnter-
national Resistance Company in all ranges of from approxi-
mately 250 ohms to 5 megzohms.

|
| ASTON CABINETS
For Beauty and Quality 2 oo

Model No. 225
{1 RADIO and PHONOGRAPH

A fine example of perfection
m every detail, full informa-
tion sent on request.

Dealers and Set Builders Wrilte
for Our New 1929 Catalog

It will give you full details of this &

beautiful cabinet, as well as description of many other
pleasing ASTON models. OQur attractive discounts
will interest you.

ASTON

Cabinet Manufacturers
1223-1229 W. Lake St.

Chicago, Illincis

Distinctive Originadlity
in Design of
High Grade Radio Cabinets

e REESONATOR

TRADE MARK

for Selectivity—Distance—Clarity

Bring your set up to date! Tor
all sets using an untuned floating
or antenna tube, such as Atwater
Kent models 30-32.35-37-38, Cros-
ley Bandbox, Radiola models 16-

17-18-33-51, Dayfan, Edison. and
| many other machines. Attaches
across  aerial and  ground leads

without tools in less than a minute.

Tt will enable you to tune sharper
and plays with dance volume, sta-
tions which are barely audible or
sometines entively inandible with-
ont it. Requires tuning ouly when
miditional selectivity or power is
required.  Attractively constructed
from hard rubber and bakelite in
a highly potlished rich mahogany
color.  Guaranteed against defects

(Pat. Pend.)

$4.75 COMPLETE N
n material and workmanshup for Over 30,000 satisfied users.
period of six months. Get u

Reesonator irom your dealer today, or order direct, giving dealer’s name.

Thousands of These Instruments

are being shipped to large concerns in foreign countries (New Zealand. Australia,
Jlawaiian Islands, etc.) who attach them to the radio sets which they sell.
They inform us that without the use of the Reesonator it is practicaily impos-
lsjﬂyle to ohtain good reception. due to the faet that broadecasting stations are so
istant.

We Guarantee Satisfaction e L e L L L L L Y

-
Try one for three days at our I SEND COUPON NOW s
| risk. 1f not thoroughly satis- I F. & H. RADIO LABORATORIES z
fledsgotaamaney] willgheRcheeny & Sene: 310 Fargo, North Dakota §

ully refunded. I i

-I enclose echeck or money order for $4.75 fo
F & H RADIO : ghi(‘lh Rsend me acl:eesmmtur vostpaid. o ter :
Send Reesonator C. 0. D.

LABORATORIES I Send Dealers’ I'roposition. :
! Dept. 110, Fargo, N. D. : ....l'lease send Literature. H
Ref.: Fargo National Bank g ~—>¢id Name of Jobber. g
l Dun’s or Bradstreet’s ) P Ol i S o e 1
Dealers—Over slxty leading 5 [
wholesalers carry this item in : AAIPCSS. .ot State. H

stock. o o -
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CONDENSERS AND RESISTORS

Leading the Field
in Quality and Dependability

N the Aerovox Wireless Corporation, you will find a depend-

able source of supply for quality condensers and resistors.
Aerovox paper condensers are accurate, ruggedly made, have
a high safety factor and are non-inductively wound, using
100% pure linen paper as insulation material. They are thor-
oughly impregnated and protected against moisture, have a
high insulation resistance and low power factor.

Aerovox mica condensers are the standards of the industry.

A complete line of resistors for every requirement includes
Pyrohm vitreous enamelled resistors in fixed and tapped com-
binations, Lavite non-inductive resistors, Metalohm grid leaks,
wirewound grid suppressors and center-tapped resistors in all
standard and special values.

Send for Complete Catalog

Complete specifications of all Aerovox units, mcludmg nsu-
lation specifications of condensers, current-carrying capacities
of resistors and ail physical d:mcnsxons electrical character-
istics and list prices of condensers and resistors are contained
in a complete 20-page illustrated catalog which will be sent
gladly on request.

A EROVOX’ WIRELESS CORP:

72 Washington Street, Brooklyn, N. Y, @
PRHDU{.:TS THAT ENDURE

|| Choice of 1200 Newest
' RADIO
YALUES

END for our 1930 Wholesale

Catalog. Filled with excep-
tional values in parts, kits, short
wave kits, screen grid radios,
push pull audio radio and con-
soles.
FREE Guaranteed Merchan-

dise at Wholesale

CATALOG Prices

“The Big Friendly Radio House”
128 West Lake Street

WESTERN RADIO MFG. CO. I

_C_l_:icjlgo, Iil.

RADIO
CATALOG

148-page catalog of
_.f bargains. Everything
in radio at wholesale prices. New, hum-
less, Screen Grid, A. C. all-electric and
battery operated sets. Accessories,
parts and kits. Complete sets as low
as $15.95,
Chicago Salvage Stock Store

509 So. Wabash Ave., Dept. 131
CHICAGO

Pigtail Leads on Durham Resistors for

Replacements

HE International Resistance Company announces an in-
teresting development in resistors which are supplied to
the manufacturing trade. as well as to jobbers and

| service stations for use in connection with replacements of

resistors in power packs and alternating current sets.
The resistance unit is known as their Durham Type MF4.2;

Fig. 6. This illustrates the Tvpe M. F. 4.2 Durhem
resistance unit described in the accompanying text

a very ruggedly made unit, the tinned wire pigtail leads being
simultaneously moulded with the end of the unit.

Each of the resistors go through an operation. which is
unique, consisting of the “flashing” of the resistance unit at
twice its normal rating, which in "the case of the MF-4 unit
rated at 1 watt, means a “flash” load for five minutes at 2
waltts.

These metallized resistors are supplied by the International
Resistance Company in all ranges of from approximately 250
ohms to 10 megohms.

New Hammarlund Products Include Audio
and Assembled R. F. Units

OMPLETE units for the audio and radio channels, sepa-
C rate audio units as well as many special r. f. com-
ponents for screen grid receivers—the result of more

than 5,300 hours of interesting experimenting—have just been
brought out by the Hammarlund Manufacturing Company.
Inc., 424 West 33rd Street. New York City. The apparatus
specially constructed to enable the design of these parts costs-
$10,000, while the tools made to permit their manufacture
cost $55,000.

Band Pass Filter

The new parts include a three stage radio frequency band
filter designed to work into a screen grid radio frequency
amplifier; a three stage screen grid radio frequency amplifier
unit; a shielded polarized radio frequency choke; a group of
audio amplifying apparatus which includes straight and push-
pull transformers, and a power supply for the receiver as well
as for a pair of 245 tubes, this containing a specially designed
power transformer, voltage divider, condenser block and
choke unit.

The three stage band filter unit, BS-3, is a completelv wired
and assembled three stage band filter pre-selector tuning unit,
containing a matched .0005 mfd three gang Battleship midline
condenser housed in an aluminum shield, and a set of three
special radio frequency filter coils, each enclosed in a copper
can. This unit affords absolute flat top tuning, producing a
pure radio frequency signal for entrance ol ‘the r. f. and
a. f. amplifying channels.

The companion unit of the BS-3 is the three stage screen
grid r. f. amplifier, RF-3, also completely wired and assembled.
This also contains a matched .0005 mfd three-gang Battleship
midline condenser, enclosed in an aluminum can thh parti-
tions shielding each condenser, and three matched r. {. coils in
separate copper cans. each can also containing a shielded r. f.
choke. The r. f. unit which feeds into the detector also con-
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tains a metallized grid leak and mica condenser. Both the
BS-3 and RF-3 units are tested and sealed before leaving the
{actory.

Shielded R. F. Choke

The shielded choke, SPC, is housed in an aluminum shell
and is polarized. The polarization. together with the choke’s
high inductance and low distributed capacity permits a total
absence of an external field, preventing feedback and conse-
quent receiver instability.

To further prevent {eedback and permit greater amplifica-
tion, there is the aluminum sereen grid tube shield. TS. The
control grid outlet which protrudes through the top of tae
shield is protected with soft rubber grommet. This prevents
vibration as well as accidental shorts. 1t is designed {or use
with sub-panel sockets of the Eby type.

The first stage audio frequency transformer, AF-2, has a
ratio of 1% to 1. while the ratio of the push-pull input trans-
former, AF-4, is 2 to 1, on each side.

The primaries of both transformers are very large. This
coupled with the use of treated laminations grouped in a
special way into unusually large cores permits uniform am-
plification from as low as 16 cycles to as high as 1,800 cycles.

One of the output transformers, AF-M, is an impedance
matching unit designed 1o match 245 tubes to magnetic speak-
ers, while the other AF-D works directly into the moving coil
of a dynamic speaker. This unit takes the place of the im-
pedance matching transformer usually supplied with the
speaker. 'The large cores of treated laminations which are also
used here, prevent current saturation, thus aflording true
energy transfer.

All these transformers are enclosed in enameled steel cases |

with pigtail terminal leads for sub-base connection.

Another 13,000-foot factory unit has been added to the
facilities of Hammarlund Mfg. Co., 424-428 W. 33rd Street,
New York.

This latest addition has been made necessary by an increase
in the Hammarlund business and with the additional floor
space grealer production may be secured.

Seven Tonatrol Models Made For Circuit

Connections
EVERAL interesting methods for connecting variable re-
S sistors are shown schematically in the little descriptive
folder covering the Super Tonatrol recently announced
by Flectrad. Inc., 173 Varick St.. New York City.

There are seven types of these Tonatrols which will ade-
quately meet most of the usual volume control requirements
of modern circuits. Super Tonatrol type No. 1 is a 25,000-
ohm potentiometer type for control of the antenna input
volume. Antenna connects to No. 1, ground and ground con-
nection of coupler to No. 3, antenna connection of coupler tc
No. 2. The fixed resistance is always between antenna and
ground, the arm going to the top of the antenna inductance
for increase or decrease of volume.

A second use of a Super Tonatrol type No. 2 is a 10,000-0hm
potentiomeler with a vesistance curve especially adaptable for
screen grid bias control for screen grid tubes in radio fre-
quency amplifiers. The exact value of the fixed series resist-
ance may be ascertained by consulting the table supplied with
that unit. This same type No. 2 may also be used for control
of plate vollage of 227 tubes in radio frequency amplifiers.

The third use of the Super Tonatrol No. 3 is as a 50,000-
ohm rheostat for voltage eontrol of the grid bias in radio fre-
queney amplifiers. It enables a more even and accurate con-
trol. A table of fixed resistance values in various cirenits is
supplied in the carton.

Type No. 3 is a 10,000-0hm rheostat especially adaptable
for plate voltage shunt control. The table of values is also
included in the literature,

i
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1he NEW H-F-L Mastertone

LaboratoryMade Receiver

Completely Built and Assembled by
H-F-L Endineers-Shipped ready to Operate

After two years of tireless research and tests under all
conditions, H, 17, L. engineers have perfected the
Mastertone—a radio that sets an entirely new standard
of performance.

Such startling realism! Such unfailing accuracy. Its
great power aud sweet tone will thrill yon. Its keen
sensifivity and positive 10 Kilocycle selectivity will
amaze you. With only a wire screen or metal base acrial
built in the cabinet, the Mastertone gets distant stations
sharply, clearly and distinctly over entire musical scale,
with niagnetic, dynamic or horu speakers, and without
a bit of hum.

THE MASTERTONE in Detail

All metal completely shielded chassis: 7x21x7%% inch. Fits
nearly all consoles. 11 tubes operating at peak ecfficiency
(5-224: 3-227; 2-245; 1-280). Single dial positive one-
spot tuning: Humless AC Operation; Uses 5 Screen-
Grid tubes, 5 Tuned R. F. Circuits; High Power Screen-
Grid Detector, with 175 volts impressed on plate; Auto-
matic line voitage control inbuilt holds woltage against fluctuating;
100-volt DC dynamic feld supply iucorporated; 3-stage phonographic
amplifier; Finest quality precision made parts.

Built by Hand—Yet Low Priced

Quality—not quantity—the 1I. F. L. Mastertone standard. One
demonstration will convince you that it's the master receiver of all
times. Fully guaranteed.

| - Power Master

Not an ordinary
power back, but a
specially develoned
nnit of tire Mas.
tertone. built sep-
arately to simplify
installation. Has
oversized  transe
former, full wave
type 280 rectifler
e

‘|
8
__‘I

Write Today for Complete Description and Price—
Send Coupon Below

HIGH FREQUENCY LABORATORIE S
2§ North Sheldon St. Chicago, Iil.

High Frequency Laboratories,
28 North Sheldon St.,
Dept. 11, Chicago, Il
Gentlemen:

I am interested in the new H. 1<, L. Mastertone labora-
tory made receiver. Send me complete details and price.

NS 3 (3OS
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Make

AP

Let me show you how to

make big money right from the start. I've
E;epared a FREE book explaining all details.

irst week’s profit pays for all equipment. You can
get all the battery charging business in your com-
. , munity with my Service Station Charger—it's years
ahead of ordinary chargers—handles 50% to 70% more batteries, I
explain everything-—start you in a business of your own and
put you on the way to big mone¢y. Write for FREE BOOK.

C. F. HOLMES, Chief Engineer, Dept. G
Independent Electric Works

Nl FREE BOOK-Just Out

Chicage, I,

FREE 148 Page Book
| YBARGAINS ~ Frerything in RADIO

Largest Radio Store
in the World

Write for new 148-page book of radic bargains
from this immense store—full of all the latest in
radio. New, humless, Screen Grid, A, C. all-electric
and battery operated sets. Beautiful consoles, ac-

cessories, parts and kits at astounding prices.

CHICAGO SALVAGE STOCK STORE
509 So. Wabash Ave.

Dept. 131 Chicago

04 LEADING Hotel of this
Populat Resort. Rooms—
Single—Double or ensuite
with private baths. Unex-
celled cuisine and service.
-+« American Plan. -- .

Ouenership- Management
MARY L. BIOREN
Also under same management

The Boscobel and Ocean Avenue

Hotel, Ocean Grove, N. ].

2478 sac

- MARLBOROUGH HOTEL -

E\J\ASBURY PARK. N.J.
ON 7HE ATLANTICT

Public Visits New Submarine

Hundreds of persons visited the navy yard at Washington. D. C.,
recently to inspect one of Uncle Bam’s largest types of submarines.

which is tied up at the dock for public inspection. This undersea
craft. the §-48. carries a crew of 40 men and four officers.
tenant Commander William Lorenz is in command

Lieun-

Reports Success of Malaria Treatment

The new malaria treatment of general paralysis has been
successful in arresting the disease in 38 out of 100 patients
so treated, Dr. Paul O’Leary of Rochester, Minn., has reported
to the American Medical Association. Observation of the
group of 100 patients extended over five years. The 38 patients
in whom the disease is arrested have been restored to economic
efficiency to the extent of supporting themselves and their
families.

The outcome of general paralysis or paresis, the end-results
of syphilis, has heretofore invariably been fatal. death coming
after a long period of both mental and physical disability and’
suffering. The important feature of the results reported by
Dr. O’Leary is that regardless of the prolongation of life, the’
38 patients in whom the disease is arrested are able to resume
their normal activities, instead of languishing in some hospital
or institution, a continual and increasing burden to themselves
and their families.

Besides the 38 arrested cases, 31 patients now show im-
provement, Seventeen have not benelited and 14 are dead. Of
these 14, only 5 died of malaria. the other deaths being due
to the paresis, to accident, suicide and various diseases.

The principle of the malaria treatment is that the fever pro-
duced in the patient’s body by the disease is able to kill the
resistant organisms causing the general paralysis. In some
patients who did not react to the malaria treatment, Dr.
O’Leary and his associates used injections of typhoid vaccine.
This treatment is less severe but the results are less striking.
Cases of arrest of the paralysis are fewer and slower in devel-
oping.

Tell "Em You Saw It in the Citisens Radio Call Book Magasine and Scientific Digest

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Bool: Magazine and Secientific Digest

Earth as Power House Yields
200,000,000 Amperes
HE earth iself is a huge electric dynamo generatling
T(‘m)ugh current to supply light, heat and other elecirical
needs to the ten largest cities in the United States for at
least one million vears. Recent researches on thermal reac-
tions inside the earth, conducted by Dr. Ross Gunn, civilian
scientist of the Naval Research Laboratories, and inventor of
a short wave oscillator and airplane altimeter that have been
tuken by the radio and aircraft industries, indicate that the
carth is the greatest known electrical wonder in the universe.
Dr. Gunn has published a theoretical treatise on his studies
in the Physical Review. The intricate theoretical problem of
the earth’s electrical condition showed that the currents gen-
eraled inside the earth amount 1o more than 200.000.000
amperes.  Dr. Gunn is careful to emphasize that this tre-
mendous source of energy is unavailable for use by man. Like
atomic energy, it will be kept in Nature’s storehouse for the
use of the generations of perhaps a million years in the future,
he says.
According 1o Dr. Gunn, the tremendous clectrical eurrents

Planes Take Part in Navy Games

A view from the bridge of the U. 8. 8. Saratoga during the recent

war games off Panama. showing the numerous planes of the ship’s

air unit on the deck waiting to take off and participate in the
Mmanecuvers

that are produced inside (he earth arise from the moltions of
the tiny electrical charges known as electrons. The motions
are cansed by the very high temperatures existing well inside
the earth’s crust.

Due to a peculiar aud complicated type of interaciion the
electrons are caused to drift around the earth’s axis of rota-
tion. This drift of electrons conslitules an electric curreni
which is so large that, if it were sent through the huge cable
supporting Brooklyn Bridge, it would melt them in less thun
a thousandth of a second.

The presence of the currents that flow in the hot interiov
of the carth mav be detected by anyone who cares to observe
the action of a magnetic compass on the surface of the earth,
says Dr. Gunn, for it is preeciselv these deep-seated electric
currents that orient the compass needle in a north-south direc-
tion. e adds that it has been known for thousands of years
that the earth behaved like a giant magnet, but the mechanism
by which this magnetism was produced was not understood.

The study pursued by Dr. Gunn sheds much light on the
manner in which the earth was originallv formed.

!
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HE largest, heaviest dynamic now available—especi-
ally adapted for use in theatres, public address
systems, auditoriums and wherever tremendous vol-
ume, with undistorted output is required. Dwarfs all

A Few Facts
about the
Best Theatre
Dynamic

Over 4 miles of copper
wire on the coil.

Special Magaetic Steel
Housing.

Flux density in magnetic
lines, 114,000 (far greater
than any other dynamic
speaker).

Diaphragm 13-5/16"

Length 17-15/32*

Width froat to back
9-13/16"

Height14.13/32”

Weight 53 Ibs.

For operation on 105 to
120 volts AC, 50 to 60
cveles,

Write for information on
the 6 volt DC model.

Name

Best Manufacturing Company
1200 Grove Street, Irvington, N. J.

Please send me full details of the great Best
Dynamic Speaker.

others in performance, size and ap-
pearance.

The Best Theatre Dynamic will en-
tirely alter your present conception
of speaker performance.

Send the coupon for full informa-
tion about this remarkable speaker.
Now ready in two sizes. Chassis only,
Theatre model—$125.00 less tubes.
Home model $95.00 less tubes. (Also
models for D. C. operation).

B

DYNAMIC

for HOME
and THEATRE

Address
Tama

s S S e

] dealer

i

1

!

|

|

i

:

!

]

i

]
[] service man [Jtheatre owner |
(PLEASE CHECK) :

S S
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The 1. C. A. Electrostatic gives yon
four important advantages: 1—Light.
ning Arrester.  2,—Static Noise Re-
ducer. 3.—Fusec Protcction. 4.—8100.00
Free Insurance Bond. The lightning
arrester  feature enploys the silicate
of carbon principle that offers very
high resistance to powerful lightning
cdischarges.  The shield over the
ground terminal shiclds the set con-
nection  from  the clectrostatic  field
between the acrial and ground con-

And every A, C. sct
nceds a  Resistovolt or
an Antcnnavelt to save
costly tubes from blow-
out caused by line
surge: aud over-loading.
also to save the set in
case of short vircuit.
Both  Resistovolt and
Antcnnavolt are made
in two models: Light Duty for sets
consuming 125 watts, and Heavy Duty
for 250 watts, Resistovelt is S1.75
and Antennavolt is §2.25. Antenna-

Two essentials
for perfect radio results

I. C. A. Electrostatic

the new principle
static-reducing arrester

nections, This acts as a static noise
rcducer. Alsv. a choke ¢oil and con-
deuser are connected between the
aerial and set termiunals. This aids in
filtering static noises inducted into
the set through the aerial, As a fur-
ther protection. the choke coil is
wound with wire that acts as a fuse
and breaks the circuit. thus saving
the set. Every get. new or old. should
have an 1. C. A. Electrostatic for the
greatest protection yand the best re-
sults.

Resmtovolt or Antennavolt

cvery respect except
that Antennavolt has a
connection enabling the
use of the housc-wiring
as an antenna, thus re
duc¢ing static and en-
haneing reception.

No A. C. sct owner can

= Price 31_7 afferd to be without

either Resistovolt or
Antennavolt. 1t means absolute pro-
tection against bown-out tubes and
damages caused by short circuit in the
set.

volt is the same as Resistovelt in

INSULINE CORP. OF AMERICA
78-80 Cortlandt Street, New York, N. Y.

Send for 1929-30 catalogue showing latest radio and television apparatus,

FRE Eciraroc

S(.REEN GIRID PE[HVERS |

WRITE TODAY

Send for large, new illustrated Catalog “C.1°
showing the latest of everything in radio—
featuring the new Screen Grid. A. C. all-electric
sets at wholesale prices.

700 W LAKE ST.

GUARANTEED RADIO SERVICE

Repairing—Testing—Designing and Electrifying

W’E are cowmnpletely equipped to repair and test any make
Receiver or Power Device. Our high class workmanship,
together with modern testing equipment, enables us to rapidly
locate the defects involved in vour receiver in a scientific man-
ner. All work is guaranteed and our charges are no more than
paid for inferior workmanship.

DEALERS, JOBBERS AND MANUFACTURERS-—Let
us give you an estimate for repairing and servicing
all your defective radio apparatus. Our prices are
low and the workmanship is of the highest class
obtainable.

RADIO SERVICE LABORATORIES,
440 Seo. Dearborn St.

Ine.
Phone Harrison 2870 Chieago, 1L
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Living Cells Observed Under Ultra-
Violet Light

LTRA-VIOLET radiation, the “invisible light” that plays

l I so conspicuous a part in present-day health culture,

has been drafted into the service of the laboratory sci-

entist, searching for the inner secrets of the workings of liv-

ing cells. Although they are themselves invisible to the human

eye, they can cause other objects to shine in the dark with a
light known as fluorescence.

A microscopic technique taking advantage of this property
was described at the meeting of the Thirteenth International
Physiological Congress at Boston by Dr. P. Ellinger and Dr.
A. Hirt, of the Heidelberg University. They injected into the
organisms to be studied a dve known as fluorescin so called
because of-the brilliancy of its fluorescent light when irra-
diated with ultra-violet ravs. Cells impregnated with this
dye show up every minute detail of their structure as though
etched in fire, and the activities of every particle of proto-
plasm in them can be watched with the highest powers of the
microscope.

Congressmen Get Synthetic Tan

Phote shows congressmen acquiring a coat of synthetic tan under

the powerful rays from the recently developed sun light arcs, which

have been installed in the shower rooms of the House Office Build-

ing. Left to right: Representative L. C. Dyer of Missouri, Repre-

sentative Federick N, Zihlman of Maryland and Representative
C. L. Mcleod of Michigan

Government Radio Station to
Check Frequencies
RADIO stations of ships, broadcasters or amateurs will

have little excuse for departing from their assigned fre-

quency or wave length after December. Then the con-
stant frequency station of the Department of Commerce will
be in operation at Grand Rapids, Nebraska, engineers will
listen in to all kinds of stations, and check their frequency.
Whenever one is found to be deviating from the place as-
signed, the operators will be immediately notified. Or if the
station operators believe their station to be deviating, a tele-
phoned request to the constant frequency station will result
in an immediate test and report.

The instruments of the station will be installed in a two-
story brick structure on a 50 acre tract and will be operated
by a staff of about 20 men. The antennae will be 70 feet high
and will stretch in all directions. Some will be as long as two
miles. One, especially for receiving signals from Europe
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“Singing Crystal” May Make Possible
More Accurate Clocks
3 CRYSTAL of quartz, similar to those used in radio sta-

tions to keep the wavelength constant, may make

possible a new era of accurate clock making. Experi-
ments at the Bell Telephone Laboralories by Dr. W. A.
Marrison, have shown that such a crvstal may be made to
perform the work of a clock pendulum. Already he has con-
structed a timepiece that compares in accuracv with the very
best of observalory elocks until a few vears ago. Since a
pendubim is not required, the crvstal clock does not require
the firm pier on which observatory clocks must be mounted.
The crystal clock could be used in a tall oflice building, on
shipboard, or even in aircraft if needed.

When a quartz crystal, properly cut, is placed between two
melal plates, and a vibraling electric current applied to them,
the crystal can be made to oscillate at a certain rate. By
varying the size of the crvstal, the rate at which it vibrates can
be regulated. and the crystal maintains the same rate with great
aecuracy. This is used in crysial controlled radio stations.

But a much higher accuracy is needed for a laboratory
standard, Marrison. His

g

and this has been attained by Dr.

Wide World Pho!o

The “Venus.” a small model of a new idea in future ocean liners.

which its inventor, Jean Vignaud, is testing off the Ilec de La Jetta.

France. An ocean liner copied from the model could cross the
Atlantic in 30 hours. according to the invenior

apparalus has heen developed pxinmxilv as a standard of
frequency. The application as a clock is a bv-product, but
one which may eventually prove of greater importance.

Three crystals are used by Dr. I\IdlllSOll each vibrating
100,000 times a second. Each crystal is enclosed in a llnd\lv
padded chamber, to prevent lemperature changes, and the
whole is covered with a glass bell jar, so that the air pressure
and humidity may also be kept constant. Three separate
oscillating electric circuits from vacuum tubes keep the crystals
running, so from each unit there comes an alternating electric
current, changing exactly 100.000 times a second. Any one
of these three cr )alale can be connected with the clock, through
the me(lmm of another electrical circuit called a submulllple
generator,” also using vacuum tubes. One of these tukes in
the 100,000 cycle current and gives out current alternating
1,000 times a second. This current operates a motor, gealed
to the clock face in such a way that it keeps accurate time
when the crystal vibrates accuralely. A contact on this clock
gives an electrical impulse every second.

Though the clock has not been running long enough to
check its accuracy over long periods, shorter “ohservations show
it to keep a conslant rale within about a hundredth of a second
a dav.

SHORT WAVE

With Your Present Receiver

Experience reception
on short waves, by at-
taching a “Submari-
ner” to your present
receiver, whether AC
or DC. There is a
model for every need
and requireés no
changes of any kind
to your receiver. Only
a few seconds is re-
quired to attach or
detach.

Users of “Submariners” in
U. 8. hear Eungland, Hol-
land. Germany. Australia
and many other distant
countries broadcasting. In
addition to hearing broadcasting from these far countries, thousands of
code messages have been received from every part of the world.

THE SUBMARINER

has been sold in all parts of the world since 1926 and is not ounly the
pioneer. but its many improvements enable every set owner to secure as
efficient results as the best short wave receiver could give, wnh only a
fraction of its cost. The “J’" feature, an exclusive “Submariner” achieve-
ment, gives five times greater volume than any other adapter. Prices,

AC or DC. are: Fixed wave band, 16-32 meters, $17.50. TFixed wave
baud. 16-32 meters. “J” feature. $22.50. Interchangeable coil model,
12-160 wmeters, $22.50. I feature and interchangeable coil, 12-160
nieters. $27.59.

Will be seut prepaid on receipt of price, or C.0.D.
if $1.00 accompanies order. Dealers and Jobbers
write for sales proposition

J-M-P MFG. CO., INC.

3432 Fond du Lac Avenue Milwaukee, Wis.

at Last -Restful Reception/

SENTINEL

-L
x Radio Time Switch

Set the SENTINEL Radio Time Switch,
Climb Into Bed and Enjoy Radio as
You Never Have Before!

Now you can relax and really enjoy your
radio. No need to sit up. Should the usic
lull you to sleep it’s all right—X.L SENTI-
NEL Time Switch turns off reception at the
lnne set. Type ADS . works on A.C.
or D.C. Electric sets or <ets \\lth ehmm:.n
Type AR . . . for sets using “A” and *
Batteries. N-L SENTINEL saves current and
wear on tuhes. Can he used also on window

displays and neon sigus.

Link Provides 1009, Voltage Con-

trol Plus 5 Exclusive Features

Double Socket outlet for A.C. Set and Dynamic
Speaker—or for “A” and “B” Eliminators.

2. It is Antenna and perfect Ground.

3. Line Switch.

4. Fuse protection for entire set.

3. Perfect link between set and light socket. 4
See Dealer—or Send Direct y
Enjoy the thrill of these wonderful new radio

conveuiences. No installation on either. Just plug

mto light socket. Postage paid if cash with order.
C.0.D. plus postage. Order TODAY. Be sure to

specify type of Sentinel wanted.

X-L RADIO LABORATORIES
1224 Belmont Ave., Dept. 502-P, Chicago
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FREE
RADIOBOOK §

Everythmg in
Radio at Wholesale

We supply every radio need from our mammoth stock of
parts and sets of the most modern design. Lowest whole-
sale prices, lmmedlate service. Write for big, illustrated
Catalog “'C-1" full of bargains. Sets as low as $15.85.

ALLIED#RADIO

CORPORATIOM

CHICAGO

Tl W. LAKE ST.

Service Testing
Instruments

OR the past several months the en-

gineers of the General Radio Company
have been developing three new instru-
ments for the radio serviceman's labora-
tory. As soon as the final inspection tests
have been completed, descriptive litera-
ture will be sent to all those who have
requested it.

The new apparatus will supplement the
line of GENERAL RADIO SERVICE-
TEST INSTRUMENTS, which includes
a direct-reading ohmmeter, a capacity
meter, and a mutual-conductance meter.
The latter tests screen-grid tubes as
easily as it tests triodes, with no changes
in the internal connections and with no
special attachments.

GENERAL RADIO (o

30 State Street 274 Brannan Street
Cambridge. Mass, San Francisco, Cal.

LIFELONG UNDERGROUND AERIAL

Reduces static and other noises, gives you better re-
ception. No more lightning danger, no more poles
and wires on the house. ITS GUARANTEED FOR
LIFE AND ONLY $4.00 PREPAID.

Dealers Write for Big Discounts

Expert Radio Shop 14236 Indiana Ave.

Detroit, Michigan

—

Brand New 7 tube A, C. gets 536 75 guaranteed. Used radnos ns low -3 ] ss 90.
I'ower transformers and chokes No. 1003 Sec. 800 V. 7% T.
chokes, 71 V. T.. _. to case 1%z V. 3 chokes "810

one 250. one 227, fonr

3 2 Sec. 450 V., 7’,4- V G to first choke, 'Hé TETTSETVIE T to
ense 1% V. 3 chokes. For one "Sl one 230, four --ﬁ .......................... 4.75
No. 875 Secondary 375 volts—37T5 volts. 5. 2] 1% and I‘é hizh nnd
low primary and 2 chekes. For 280, t\\o 171 \ “five 226 and one ..$4.26
Comipleie list npen reanest.

CHAS. HOODWIN CO., 4240 LINCOLN AVE.. DEPT. M4, CHICAGO, ILL.
Dealers in Bankrupt Radio Stocks

Fcr one

286

|

|
|

Would Break Belgian Radium
Monopoly

HE Belgian monopoly of radium, indispensable in the
T modern treatment of cancer, has led to such a revolt in

medical circles, that it is confidently expected that Amer-
ican money will soon be put into radium mines in Colorado
and Utah, and possibly also in West Africa.

Just how cheaply radium can be produced from American
ores in Colorado and Utah, it will not be known until the
Bureau of Mines does considerably more experimental work.

Provision for such experimentation will be made in a bill
to be introduced in the House this fall.

At present, it is believed that it probably would cost at
least $22,000 per gram to recover radium from American ores.

It is charged that Belgian interests produce it for $10.000
per gram, while selling it for $70,000 per gram.

In West Africa, it is claimed that radium can be extracted
from pitchblende for $8,000 per gram.

Wide World Photo

The largest and heaviest gun ever transported across the United
States. It is for the Benicia Arsenal near San Francisco. More
defense for the Golden Gate. Built at Watervliet. N. Y.; weight
is 736.000 pounds; length. 95 feet overall; shoots a l4-inch shell
weighing 1.660 pounds; powder charge. 463 pounds; maximum
range, 42,000 yards, or about 24 miles. Photo shows the gun on a
flat car en route to Benicia Arsenal. It is so constructed that it
can be used on a permanent emplacement or with the troops in the
field

Why Actors Enjoy Tragic Roles

HE actress who weeps through a tragic love scene and
Thas her audience weeping with lLer is probably thor-

oughly enjoying the evening’s work. The actor who is
so despicable a character that the audience yearns to come up
on the stage and take a hand in his downfall probably has no
feeling of repugnance toward his part in the drama.

This personal relation of the actor toward his roles has
now been studied by a psychologist, Prof. John T. Metcalf.
of the University of Vermont. Speaking before the Interna-
tional Congress of Psychology, Prof. Metcalf said that the
actor enjoys his work when he is satisfied with his art, and
his work is unpleasant when he feels his own shortcomings.

To what extent an actor feels the emotions he portrays has
long been a matter of interest and dispute. Prof. Metcalf has
concluded that the actor does imaginatively identify himself
with some person and situation outside of himself. And the
more fully he is capable of this, the more successful he will
be in conveying the desired effect to the audience. But if he
begins to experience the real sensations of anger or sorrow. he
slips up in his art, for then he is behaving in a real and prac-
tical way instead of using his art to represent an imagined
sitvation in the realm of unreality.
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Radio Aids Check on Bird
Migration

T HE age-old problem of where birds go in winter may be
solved by the assistance of radio.

Prof. Johannes Thienemann at a bird station at Ros-
sitten, East Prussia, was able, by means of requests for infor-
mation via microphone, to get valuable check-ups on the move-
ments of a group ol storks released after number bands had
been atlached to their legs at the beginning of the fall migra-
tory season last vear.

Band numbers sent in by interested members of his radio
audience showed that five davs afler Lhe storks’ release on
September 26. they were in the Carpathian mountains of
Czecho-Slovakia. By Oclober 10 thev were near Messini in
the southwest of Greece. having flown approximately 1250
miles in 1wo weeks. almost due south. This checks previous
experiments with stork migration made in Germany. but the
use ol the radio naturally speeds up considerably the process
of zathering the required information. Whether the experiment
will be repeated agaiu this fall is not yet known.

New Fireproofing Formula

Wide World Photo

Said to be the first fire and insect proofing process, which once
applied acts permanently, a new formula completed by a doctor and
a dentist in Los Angelcs is being observed with interest by scien-

tists and fire deparument officials. Known as eonite, the fireproof-
ing formula is the result of several years of experimentation by
Dr. O. T. Hodneficld. a Los Angeles optometrist, ané Dr. W. W
Shartel, a dentist. Tests made with wood and paper treated with
the new chemical compound show that the materials treated with
eonite do not burn in temperatures reaching 6.000 degrees. Dr.
O. T. Hodneficld holding pieces of canvas and paper impregnated
with conite under an oxy-acetylene flame of between 5.000 and
6.000 degrees Fahrenheit

Holes in Submarines Patched
Under Water
3 NEW method for quickly patching holes in disabled sub-

has been tested by U. S,

officials and pronounced successful. The device looks
something like a pneumatic hanuner, but employs charges of
high explosive to drive steel studs through the shell of the
sunken vessel, fastening an emergency patch over the rent. It
is the invention ol Robert Temple, of Denver.

The advantages claimed for the new submarine palcher are
great speed in emergency operations, and ease of handling
under water. The method now in use requires a comparatively
slow-working aiv drvill, dragging manv feet of cumbersome
hose hehind it. The new tool drives a steel stud. three and one-
hall' inches by one-half inch, through a half-inch steel plate

murines under water ! Navy

at a single blow, Tt makes no noise, and complete safety fo:
the operator is claimed.

FOR UNITS
THAT ARE
PARTICULARLY
ADAPTED TO
A.C. AND
SCREEN GRID /g
CIRCUITS
SPECIFY
FROST
RADIO

S

(®
<Q Mail the Conpon Now

SIIERBERT H. FROST, Inc.
N

SHOULD
SEND FOR
THE LATEST

EDITION OF OUR
CATALOG RBEFORE
SELECTING ANY UNITS
FOR YOUR RECEIVER

Main Office and Faetory
Elkhart, Indiana

HERBERT H. FROST. Inc. C.B.11-29
160 North La Satle 8t.. Chicago. IH.

Send me the latest edition of vour catalog of Frost Radio Units
and Combinations suitable for A. C. and Screen Grid use.

Nurmne.....

Address_ .. __

" City

'r“

PER#

BLUE w&%: TUBES
Clear Humless Reception

ARCTURUS RADIO TUBE COMPANY, NEWARK, N. J.
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KOLSTER
DYNAMIC REPRODUCER

Combined with
210 Power Amplifier
and “B” Supply Unit

(w:thout
Spe(“al tubes)
This famous genume Kolster K-5, AC Electro-
Dynamic Reproducer is complete with a 210
Power Amplifier and “B’" Supply Unit all self-
contained on a steel frame. This real fine
matched rugged Unit weighs 45 Ibs. without
the Cabinet. The Cabinet itseli is Pencil-
Striped Walnut, beautifully designed with Ca-
thedral grille.
If desired, the 210 Power Amplifier will also
supply 22. 67 and 90 volts “B” current. suffi-
cient for any set nsing up to 8 tuhes. An auto-
matic voltage regulator tube. UX.874, main-
tains the B voltage silent and steady.
This Elcctro-Dynamic Reproducer can be used
with any hattery or AC set, replacing the last awdio stage, or be used with all
tuhes of the set. Wherever used it will bring out every shading and range of
tone: every note is reproduced with utmost faithfnlness. pure and undistorted.
1t will modernize any radio receiver.
1Tses I—1UX-210, 2—1"X-281 and 1—T1"X-874 tubes.
A 20-ft. cable is included with each instriment.
cycle, 110-120 volt AC current.
Rrand new in original fzctory cases and guaranteed.
numbered and has factory guarantee tag enclosed.

AMERICAN SALES COMPANY
19-21 Warren Streit_ New York Ci_tz

Newht ...
Width ..
Depth

Operates direct from 50-60

Every Reproducer is serial-

JEEMS

EASY TROUBLE
SHOOTER

Method for Locating Trouble
in Your Receiver

The Quick

EVISED to include all of the forty

licensed factory sets as well as super-
heterodynes, this handy chart is highly rec-
ommended by service and repair men as a
valuable asset in the work shop.

Accurate, Sure, Complete, Practical

By Mail, 50c

Roberts Radio Service

Caxton Bnilding Chicago, Illinois

Danger of Lightning in Airplanes
Relatively Small
3 LTHOUGH the danger of being struck by lightning is

greater to the person flying in an airplanc than to the
person standing away from trees on the ground, it is
not a very serious risk in the view of weather experts.

Only about one bolt of lightning out of every hundred reaches
the ground, so for this reason the danger from lightning is
greater in the upper air. Most lightning flashes travel from
one part to another of the same cloud in a path approximately
parallel to the earth’s surface. The airplane may fly into the
path of such a lightning flash, in which case it would be struck
though not necessarily severely damaged.

The frame of an all-metal plane does not offer any added
hazard, in the opinion of weather experts. If anything, the
metal plane should be the safer, for the frame of such a plane
would absorb or carry off the discharge of electricity in a
manner similar to the action of a lightning rod. It is believed
that planes could be equipped with brush dischargers, or
other appliances that would make themn lightning-proof.

The danger from thunder storms would still remain, how-
ever, for the turbulent winds which always accompany thunder
and lightning present a serious hazard to the aviator. There
is only a relatively small chance that a plane would be struck
by lightning even when flying through an electrical storm, for
at a distance of 100 feet from the path of the lightning the
plane would be safe. But the fiyer is bound to strike the
winds. And severe winds, especially the winds blowing up and
down which one meets in a thunder storm, may easily com-
pletely demolish a light airplane.

" Wide World Photo
The 52nd Coast Artillery firing one of the new “G. P. F. Rifles”
during the battle manoeuvers at Fort Story, Virginia Beach

Hardest Compound Cuts ‘‘Uncuttable”

Metals

UNGSTEN carbide, the hardest compound known to
Tscience, and for years a mere curiosity, has now begun

to find extensive commercial use. With it, hard alloys,
such as manganese steel and armor plate, can be machined in
lathes, planers and shapers, says Dr. Samuel L. Hoyt, of the
General Electric Co., in a report to the Engineering Founda-
tion, soon to be published in “Research Narratives.”

One of the constituents of this remarkable substance is
tungsten, the familiar metal of which the filaments of our elec-
tric lamps are made. Though years of research resulted in a
process of making tungsten so soft that it could be drawn into
fine wires, when combined with carbon, it makes a substance
second in hardness only to the diamond. Tungsten carbide
will scratch a sapphire, second hardest natural mineral.
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Commercial Radio Station Checks

Time of Earthquakes

HLE dots and dashes of radio transmission from an ordi-
T nary commercial slation are now checking the times of

southern Calilornia earthquakes. At the Seismological
Laboratory of the California Institute of Technology at Pasa-
dena, the code messages from the station are continually re-
ceived, and recorded by a flashing light on a revolving sheet
of pholographic paper. An accurale clock is recorded on the
same sheel, so thal the exacl lime of any dol or dash may e
determined.

Scattered throughout southern California are a number of
other seismograpl stations, co-operaling with the central sla-
tion. At each of these is a similar automatic radio recorder
continually taking down the messages of the station. A clock,
in which accuracy is not essential, records its ticks on the
sume sheet with the radio records.

The same clock makes |

similar marks on the sheel on the seismograph drum, where |

the earthquakes are recorded.

In use, this permits the seismologists to tell the exact time
at which the earthquake waves reach any station. TFor in-
slance, suppose an earthquake record Dbegins while the station
is sending the word “ship.” AL Pasadena the record starts on
the letter *“s,” while at Sanita Burbara it begins on the letter
“h.” As the signals arrived at both stations simultaneously,
the difference is due to the greater time it takes the wave to
travel to Santa Barbara, and from the records of the standard
clock at the central station this time may be precisely meas-
ured.

IWide World Photo

The “Star of Alaska" passing through the Golden Gate on her last

voyage with the salmon fishing fleet in Alaska, which now numbers

but two of the old sailing ships of the days before steam took their
place

Ultraviolet Windows Tested by
Government
I I OW to let the ultraviolet ravs of the sunlight through

the window into home and schoolroom was discussed

by Dr. W. W. Coblentz, physicist of the U. S. Bureau
ol Standards at Washington, in a report to the Illuminating
Engineering Society. He reported his tests upon various win-
dow glasses and other materials and suggested that for effec-
tive results the material should not transmit less than 45 to
50 per cent of the uliraviolet rays in the sunlight.

Various commercial makes of glasses, after being stabilized
by exposure to sunlight, ranged from only one-half to one per
cent to 59 per cent transmission, with four out of nine greater
than 40 per cent. Dr. Coblentz used a wave length of 302
millimicrons as a division point belween the ultraviolet rays
and the rest of the sunlight,

CFELI O
Radio Consoles
For Beauty and Distinction

ITH quality

and refinement
of design, materials
and craftsmanship,
Excello Consoles in-
corporate wunusual
technical skill
meeting all condi-

in

tions contributing to
excellence of recep-
tion.

Style R-61

Excello Products Corporation
4820-28 W. 16th Street Cicero, Il

FREE 748 Page Book
| YBARGAINS ~ Everything in RADIO
OUR IMMENSE STOCK

on display in this 148-page book. Our large radio
store offers you bargains in COmplete sets as l_ow
as $15.95. Send for this 1930 catalog of beautiful I
consoles, accessories, parts, kits and the new, hum- ]
Tess, Screen Grid, A, C. all-electric sets.

CHICAGO SALVAGE STOCK STORE |
509 So. Wabash Ave., Dept. 131
CHICAGO

q
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| Choice of 20@ Net
M VALUES

SEND for our 1930 Wholesale
Catalog. Filled with excep-
tional values in parts, kits, short
wave kits, screen grid radios,
push pull audio radio and con-
. / soles.

/ Guaranteed Merchan-

D10 FREE dise at Wholesale

" CATALOG Prices

WESTERN RADIO MFG. CO.

“The Big Friendly Radio House”
128 West Lake Street Chicago, Ill.
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Transatlantic Telephone Cable in

: Use by 1932
* ARLY in the year 1932, it will prebably b ssible 1
TRI'STATE HEADQUARTERS E talk frlgm 1:1316}%3;“6(] Slalles:‘:o l};?ll]:)c:;e ;)\. \fellt)egilclmee 1':

PENNSYLVANIA—OHIO—WEST VIRGINIA
FOR EVERYTHING IN RADIO

gardless of the static and atmospheric conditions that
interfere with transatlantic radio at times. By then it is ex-

MAXIMUM DISCOUNTS—BEST SERVICE pected that a transatlantic telephone cable will be in use,
providing an all wire voice circuil between the two continents.

GET OUR CATALOG Engineers at the Bell Telephone Laboratories are now work-

ing on the development of the cable system. which will con-

nect New York with London. Long distance lines will radiate

from each ol these cities 1o the other parts of Europe and
-c EW o

America. It is not expected that the cable will replace the

430 WOOD ST. present radio system, hul its greater reliability will assure a

ar Diamond St. connecltion at all times. It wlll also provide an additional

P1 TT SBUR. GH PA % channel so thal more messages can be handled al once. The

telephone cahle will only lnm(lle one conversation at a tine.
Recently developed alloys of nickel, cobalt and iron make

f 5 "

TN -~ "‘\ i
\

N

»

The RESORT HOTEL OF
THE NATION'S CAPITAL

Within Ten Minutes of THE WHITE HOUSE -

e £

!

1200 Sunshine Rooms (all ourside) with Bath

$5.00 Single - $8.00 Double

.. |

] <

RIDING - GOLF » SWIMMING « TENNIS . E{%
——— - . CE— 1 .(. i g.

L G. MOORE Monaging Director - 4 i
HARRY WARDMAN President | - i
; s H

i
‘l AERIAL SEARCHLIGHT VISIBLE FIFTY salES
I CASTING 1TS RAYS FROM OUR ROOF

v

Wide World Photo

The start of a “Rhonrad’ competition at Wurzburg, in which the
contestants rolled along the course in huge double wheels

lelephony by cable possible. This metal is known as “per-
minvar.” It is not used to carry the currents that traverse the
cable, but is wrapped spirally around the cable as loacing. A
copper wire in the center is the actual conductor.

With a plain copper wire, which was used in the first
cables, the wire and the sea outside acted as a condenser, even
lhouﬁh the wire was fully insulated. Llectricily is stored in a
condenser something like water in a tank, so it is sluggish in
its action. The (,onden=el which is the entive cable, must be
charged before the operator at the other end gels a sigual,
while it must be discharged before another signal can be sent.
This made early cable transmission very slow,

This capacity of the cable—the property that makes it a
condenser—can be overcome by loading it. This is done by
wrapping it wilth wire or lape made of melal which Lecomes
magnetized by the slight currents flowing through the cable.
For use in telegraphy, the Bell Laboratories developed an
alloy called “permalloy.” which is now in use on several high
speed cables. These cables respond instantly 1o signals.

509 So. Wabash Ave. Dept. 131 Perminvar has a further advantage over permalloythc_)w-
CHICAGO ] ; ever, for it is affected the same extent by the same variation
TS | in current, whether in a weak current or a heavy one.

148-Page Book of
Bargains

FREE

Write for this latest book of radio bar-
gains—n=w, humless, Screen Grid, A.
C. all electric; also battery operated
sets. All at wholesale prices. Complete
sets as low as $15.95.

Chicago Salvage Stock Store
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BUILT TO GIVE

PERFORMANCE-PLUS!

The VATIONAL Felvetone tm- siW - 1
plifier Power Supply is an RC

licensed pushepull power ampli- HH

fier. sold completely wived. amd . Ty D f.’ é’!
designed  for finest performance _ Eé.i

with the MB-29. Write today for

cemplete informution.

4 SCREEN GR[D Tubes for utmost sensi-

= tiveness and distance.
—a newly designed system of Power Detection
necessary to get the most out of the modern high-
percentage-modulation broadcasts:—Band-Pass
Tuning for complete separation of stations without
any cutting of side-bands.—theae are only three of
the outstanding features of the new NATIONAL
NMB-2% Tuner.

The shielded aluminum chassis, precision matched

coils, new NATIONAL Projector Dial and Weld-
Built Condensers., all make possible the construc
tion of an A, C. Receiver which combines the
cleancut finish and appecarance of the finest fac
tory-built model with the quality and perfection
of a custom-built job.

There are available a selection of beautifully fin-
ished and specially priced consoles and tables for
housing the MB.29, in various popular combina-
tions.

NATIONAL

“REEN-GRID 3 M B 2 9
NATIONAL COMPANY INC.
ENGINEERS AND MANUFACTURERS [ |
61 SHERMAMN ST., MALDEN, MASS.

B 1518 WD W AL Ready. P

The Celotex Theatre Horn

HE. non-resonant character-

istics of the CELOTEX
THEATRE HORN permits a
1 quality of reproduction that is
| startling in its reality. There
© is an entire absence of echoing
and reverberation, which gives
a fidelity to the original tone
that has never before been at-
tained where a directional horn
fitt Frice, $68.00 has been used.

Write us for Our JOBBERS’ Proposition

BAFFLE BOARD CO. % Visa s s

W

NOW OPEN

ANewljork,
The HOTEL

RNOR
AINTON

OPT'OSITE PENNSYLVANEA R, R, STATION

New York's new lotel trnly expres-
sive of the greatest city. 1200
pleasant rooms each’ with Servie
dor. bath, circulming ice water
and radio provisions.

General Manager

E.G. KILL,

Rooms
Jrom

WHOLESALE PRICES

Tremendous stock and sales volume, with rapid turn-over

to the thousands of radio dealers we serve enable us to
quote the lowest wholesale prices on standard sets and
parts. New, humless, Screen Crid. A, C. all-electric sets.
Write for latest, new illustrated Catalog "C-1

ALLIED#RADIO

CORPORATION

710 W LAKE ST. CHICAGO
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/CLAROSTAT\

Not merely a product; nor again an entire line of products;
nor still again a resistance for every conceivable _purpose.
More than all that, it is the name of a service dedicated to

Aids to Better Radio

ranging from improved wave interception to detector action,
radio and audio amplification, volume control, tone quality
and all manner of new and experimental applications.
WRITE Jor data on Clarastat line or ask your deal-
er about it. Better still, send 25c in stamps

or coin for “The Gateway to Better Radio.”

CLAROSTAT MFG. CO., Inc.

SPECIALISTS IN RADIO AIDS
285 North 6th Street 0 Brooklyn, New York

T e e
e B

T PHILADE
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e ..:‘}:‘-
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| 600 FINE, qmies
| eay \wmlgﬁffmo

UNRESTRICTED PARKING

SPLENDID RESTAURANTS

~CHOICE LOCATION.
NEWV axd MODERN

——

FREE 148 Page Book
YIBARGAINS ~ Fverything in RAMO

Astounding Radio Values

Complete sets as low as $15.95. This is only one
of the many radic bargains in our new 1930 cata-
log just off the press. New, humless, Screen Grid,
A.C. all-electric and battery operated sets. Also
beautiful consoles, accessories, parts and kits. All
at wholesale prices.

CHICAGO SALVAGE STOCK STORE
509 So. Wabash Ave., Dept. 131
CHICAGO

O O O OO DRSSO

Wavy Line Reveals Musicians’
Faults
TEACHING singers and other musicians their art by

showing them their defects visually, may now be possible

with a device demonstrated by Westinghouse engineers.
It is called the “projection osiso,” and was developed by C.
Anderson, of the Westinghouse laboratory at Newark, in con-
junction with W. B. White, acoustic engineer of the American
Steel and Wire Co. The sound waves are picked up by a
microphone, the currents are amplified and cause oscillations
in a tiny mirror. A spot of light is reflected from the mirror
to a revolving mirror, which reflects it to the screen, where it
appears as a straight or wavy line, according to whether or
not any sound enters the microphone.

For some years similar methods have been used for sound
analysis. In the National Academy of Sciences, in Washing-
ton, there is a device of this kind. For six years it has been
one of the most popular of the Academy’s exhibits. Visitors
speak into a mouthpiece, and directly above it a quivering
spot of green light traces out the forms of the sound waves of
their voices. Another instrument for the same purpose, called
the phonodeik, was invented by Dayton C. Miller, of the Case
School of Applied Science, in Cleveland, and used by him
during the war to study the sound vibrations from big guns.

Later he used it for studying voices of singers, and the sounds
from musical instruments.

I Wide World Photo

With the perfection of the '‘automat” feeder, which purveys food
from any ar!gle and leaves the infant’s hands free. the possibility of
baby’s nursing bottle slipping from tiny hands and crashing to the
floor is eliminated

One suggested use of the new instrument is in teaching.
| Photographs can be made of the sound waves of expert mu-
| sicians, and the student, with these before him beside the osiso

screen, can seek to imitate them. As an illustration of the
value of the instrument, it was stated that one pianist found,
with its aid, that he could play a single note with 18 different
gradations.
|
|

Radio Absolved as Weather

Disturber

HE rush of radio waves through the ether has not made

Paris hotter or colder, dryer or rainier than in the years
before the invention of wireless, Joseph Sanson, French
engineer and meteorologist, has concluded as a result of a
study of weather records for the past two centuries. To deter-
mine the validity of claims that radio does influence weather
he traced unusual weather and found that for Frarce, at least,
the same sort of irregularities were present in past years as
| have been evident in the decade since the wide use of wireless.
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HERE’S YOUR CALL BOOK |
DECEMBER 1929 ISSUE | (B} 2Ly, perren FA

False Economy
Radio Is Costly

Nothing is likely to prove as costly as a cheaply
made, over-rated condenser or resistor.
Whether you are a manufacturer, professional set

Call Bﬂﬂl{,.“gﬂ!iﬂ_ﬂ sfeo builder or experimenter, you cannot afford the high

cost of a cheap condenser or resistor.

Aerovox condensers and resistors are conservatively
rated and thoroughly tested. They are not the most
expensive, nor the cheapest, but they are the best that
can be had at any price.

with illustrations and
A Complete Catalog detailed descriptions
may be obtained free of charge on request.

The Aerovox Research Work-
er is a free monthly publication
that will keep you abreast of the
latest developments in radio.
Your name will be put on the

mailing list free of charge on
request.

'AEROVOX WIRELESS CORP

T T s

) s i, T
&/ PRODUCTS THAT ENDURE oo/

SAVE

NEWAMATEUR CALLS have been assigned in

many countries. Due to
the adoption of the new Prefixes, many lists of amateur calls
have been changed completely. Radio AMATEUR Call
Book for December, 1929, is the ONLY publication giving l

latest correct information on these calls. The issue also in-
cludes hundreds of U. &, and Canadian amateur calls just

! We Offer Big Bargains
recently assigned.

We were sold out early on the September issue, so use On Natlonally Known PrOduCtS!
the coupon and get your big DECEMBER number NOW., WHOLESALE PRICES on nationally-known imerchandise!

NEW PREFIXES now in use by amateurs in all

parts of the world., You need this
issue to identify stations heard, as the old Intermediate
system has been replaced by the new Prefixes, such as D,
OA, X, ZS, etc. We have the most complete list published.

WHO’S WHO ON SHORT WAVES

A brand new section, giving frequency, call, and location
of commercials, shortwave fones. television stations, etc., to
be heard between 3.000 and 30.000 Kilocveles. Amateur
bands are shown in heavier type, so that vou can quickly
find stations heard above and betow the various bands.

Lists published clsewhere are no longer reliable. due to
many changes in call letters and shifting of commercial fre-
quencies. This is THE LIST you have been waiting for.
giving hundreds of stations heard nightly all over the world.

Radio AMATEUR Call Book, Inc.
508 S. Dearborn St., Chicago, Il

Here's ty $3.25 (Outside U, 8. and Canada $3.50) for the September.
December. 1929, March and June, 1930. nutnhbers.  Single copies $1.0¢
(Foreign $1.10).

Name . - Calt ...
Street ...

City ....... R . State ..

Biggest iliscounts on standard equipment. TREMENDOQUS
SAVINGS. Everything shown in our newest 1930 Catalog
—just out! Nothing te compare with it! Immediate personal
service on all your orders.

LAFAYETTE SCREEN GRID RECEIVER
A Sensation! 30-Day Free Trial!

The, 1930 Lafayette Screen-Grid The 1930 Lafayette has every new
Radio Set is the sensation of the tAeht“grf,c'z,f.|crad'° cox‘lls:w%:on.

field. \We offer you an opportunity  Screen-Grid Selectivity
to sell this tremendously popular 246-Push Pull Amplificatlon
receiver ta people who want the llluminated Singie Diat Control

finest in radio. Most liberal dis- cm;:-:::agecemlon of Any Set on the
Counts to dealers and agents. Be: 30 Different (mhinet Models.

Finest
cause of the tremendous demand custom-built ork [1]

. AND—- 30-
for the Lafayette it sells at a price DAY FREE ‘PRIAI, ON EVERY
amazingly low. gﬁ{%‘fa 5’2‘;1;4*;1‘1313(11)‘“1'00 NDITION-

Get Yours Free—Mail Coupon!
DEALERS—AGENTS—Mail the coupon below AT ONCE for your
FREE copy of the new 1930 \Wholesale Radio Service Catalog. See our
money-saving bargains—beautifully reproduced in color. Over 200 pages
of big specials. You buy under ounr *‘Satisfaction or money back guaran-
tee.” (et your Copy today. Rush coupon!

Mall to: WHOLESALE RADIO SERVICE COMPANY
36 Vesey Street, Dept. B-19, New York Clty

Name..... ...
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GROUP A . GROUP E

TRADE MaAR
REG YU.5.A. ParT. 0:-“';:

Whatever Your Requirements
Here Are Sockets and Adapters That

Will Meet Your Needs

Which Shall We Send You?
ADAPTERS
GROUP A—Adapters for Adapting Any Tube to Any
Socket
419x For adabting UX199 Tunbes to UV201.A Sockets
421x For adapting UX Tubes to WD11 Sockets
420 For adaptiug UV199 Tuhes to UV201.a and
X Sockets
987 For adapting UV201.A Tubes to UX_ Sockets
068 For adapting WIr11 Tuhes (o UX Seckets
099 For adaiming UX Tubes to UV199 Sockets

GROUP B—Connectoralds for Adding Power Tubes to
Any Set i

TN For nsing 112 or 171 Tubes in Battery Sets
with UV201A Sockels i

120 For wsing 1200 Tubes on sets converted from
TUV201A to 199 Iiry Cell Tuhes

171 For uging 112 or 171 Tnbes in bhatiery set
with UV2014 or UX Sockets

420 Tor nsing 120 Tuhes in sets with 199 1 .hes
#1d limited headroom " .

HR{1 For using 112 120, 171 Tubes in sets with
OV199 Sockets

GROUP Cc—Adapters for Converting Battery Sets to
[+

926GT  (Orange) Adabter with Bypass Condensers and
' Tap Resistor for Power ‘Fube .
{RRed) Adapter with DPypass Condensers and Y
Tap Nesistor for Audio Tube .,

HR{H Adapter for U'X2234 Tuhes with leads to Iila-
nment Prongs

H270Y  Adavter for UYV227 Detector Tuhes with Jeads
to Heater ongs

GROUP D—Adapters for Electric Plckup

949 Universal for connecting Eleeirie Pickup fitiing
either four or five prong tubes inte gril civenir

HESD (As _illustration of 949 veversod) For commeet-
ing Fleetric PPickup to plate eirenit of A .
or 1. C. Rets.

946 For_counnecting Klevtrie 'ickupr to blate cirenit
of . C. Sets q

948 For eonnecting Kleetvic 1'icknun with plate cir-
cuit of A. C. Sets

1950 I'or conneeting Fleetric Pickup with grid cir-
enit of A, C . €. Rets

f51 For conneeting Tleetvie I'icknp with arid eir-
cuir. of D. C. Sets

GROUP E—Adapters for Connecting Power Amplifiers
to Any Set

033 Adapter for auraching A, C. Scts to ["ower
Amblifiers or FElectrie I'hounographs

n47 lteemmumended by Vietor for conneeting 1ladiola
16 to Electiola I’ower Amplifier

052 ecommended Dby Swmson for eonuecting 1"ANM
Awmplifiers to .\, C. Nets (no 1. F. Bypass Con-
denser)

624 Lecommended by Samson for connecting PPAM
Amplifiers to A, C. Sels wilh k. F, Rypass
condenser

O533A ltecommended by Samsan for conneeting F'AM
Amplifiers to L. €. Setz with R, F. B¥pass Cou-
denser

953 Lecommended by Samson for counecting 1"AM
Amplitiers to D. €. Sets (no R F. ypass Con-
denger)

GROUP F—Adaptcr;i Especially fer Sct Analyzers and GROUP G—Miscellaneous Adnp‘er_f " TR
Testing Equipment . ‘ adapter 75 inches high with a

42 j{\\‘lin .\d;u;lur 1{01-1‘ testing UX222 Shielded rid Hi4E ejm!::!:el'io:s rtol::s)ughl
‘nhes in Jewell Testers " n

[ Twin Adapters for testing 3 prong A. C. "Tubes n44 {Not, illustrated) as D44F esgept 4 3
i Jewell Testers . 056E 5 hole, 5 proug adapter % inehes with all con-

957 \t\‘e.;lun 1 hole. 3 prong Adanter with top ceuter nections throngh . T
shic x . 35 Yot illustr: as B3AK cxcept 55 inches high

958 Weston 7§ hole § prong Adapter with estra center 3§fs %‘ﬁft--m“?}:‘ﬁ:}i)mril(-rm)honic tubes in either UX

n3

3% inches bigh

- mong ! reva Hockel

a3 cor . . v o L . h i ar TV2014A MNockels . "

éuckélt(al;“m"m " (g TR Snlfex 59 W [ Ui . ] N34 Adupter with grid vesistor fnr’_;:gf_::lh_ltlml ‘(flﬁ'ér!)l

N34 I'or adapting 5 prong UY Tubes to 4 prong UX Special Adapter Made ifov noe For adapting any socket for UX222 Shielde rid
Nockets Victor Tube

SGIBKEqS SOCKETS

de0 Delnxe Socket with meck and slob for Hayonet NA-ALD 4 prong A Q. Socket, UX (ype, with

iy rontac liove panel sollering

128 NA-ALD small 8 wonz Sccket for below contacts for ahn L .
panel whlell'li‘n]g Sk el ] NA-ALD 5 prong A . Socket, UX type, with
NA-ALD Nmall Space fi prong Socket for below contacts for ahove panel soldering
Patiel soldering r . 2 NA-ALD 4 proug Small Space Sneket especially
NA-ALD 4 mong Socket with 2 mounting loles for Itectifier Tubes. for ibove banel soldering
I ' - v T v 11 .
ppabare fon {lielowy Danct pinouwg s below panel  4o4xg NA-ALD 4 prong Misrobhone Socket with mount-
NA-ALD 5 prong Socket with 2 monnting holes . ng base . )
for above or below panel wounting, helow panel 4828 NA-ATD 4 prong Mierophone Socket for direct
soldeving panel mounting

Dept. C ALDEN MANUFACTURING CO. Brockton, Mass.

423
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LEARN TELEGRAPHY WITH TELEPLEX

Re 2y exintt Morse or Continental Cwle Onerator. BIG PPAY—
TRAVEL—FUN—ADVEXTURE! Afier o foew short weeks of
practical study with Teleplex yon will he an expert operator. ‘1'his
swazivg jpstrument leaches yon right in your own bome. Works
tike o phonograph,  Xo  koowledie  needed—Dbeginners learn
AL ONCE!D NoT p scHool,

Try the Telenlex

FREE 10 DAYS TRIAL: 77 ‘e Telenles

of your own home. Cnnvines yonrself 1hat yvou can learn the
code.  We pgive yau 1o aluys FLHEE TRIAL  Send for full
details AT ONCE!

TELEPLEX COMPANY, 72 Cortlandt Street. Dept. A-16, New York, N. Y.

ARE YOU
TRAVELING

Chicago, St. Louis, Detrozt,
Philadelphia or Boston?

Be assured of pleasant hotel accommodations, suit-
ing your requirements, at attractive rates in above
cities. Write, stating number in party, date of ar-
rival and sort of accommodations required—full
information, including motor route if requested, will
be sent without charge. Avail yourself of this free
service today.
Representing Hotels of Outstanding Merit

CIHICAGO DETROIT
The GRAEMERE The GREATER
The ALBION SHORE WHITTIER
The EMBASSY The GRANT
The CHURCHILL
PHILADELPINIIA

The MARTINIQUE
The SHOREHAM
The WASHINGTON

ST. LOUIS LONGWOOD
The ROOSEVELT TOWERS

AFFILIATED HOTELS BUREAU
Room HOOLE, 127 N. Dearborn St.

CHICAGO

MAYFAIR HOUSE
BOSTON (Brookline)

GUARANITEED
RADIO SERVICE

Repairing—Testing—Designing
and Electrifying

[& are completely equipped to repair and

test any make Receiver or Power Device.
Our high dass workmanship, together with
l modern testing equipment, enables us to rapid-

ly locate the defects involved in your receiver
it a scientific manner. All work is guaranteed
and our charges are no more, than paid for
inferior workmanship.

Dealers, Jobbers and ﬁ'ﬂlm/ucturers—Let us give
you an estimate for repairing and servicing all
vour defective radio apparatus. Qur prices are low
and the workmanuship is of the highest class
obtainable.

RADIO SERVICE LABORATORIES,
440 So. Dearhorn St. Phone:

Harrison 2870

Inc.
Chlcago, I,

[Fssenliallo )
MODERN mmﬁ

NJOY siecady radio reception with

uniform volume—vlear and sweet

—undisturbed by the ever-changing

yuality of your house electrie supply.

Makes tubes last longer and pevform
- belter. Saves money.

DEMAND
AMPERITE
it the radis you
buy or baild- Ne
rudie c¢an be mod-

ern  without AM-
PERITE.

| Write Depe.
CRIY for
FREE [llus-
trated Folder

“‘AMPERITE {qirporation
301 Broapwav, NEw Yorx

ERITE

ﬁlHE IAGE'EE}HTEOL

I

| Ready Now!

A “BINKS QUALITY”
Small Spray Unit

for only

$59.50
COMPLETE

.?;‘ r\

| BINKS NEW “HURLEY” UNIT

It's here——a smaller model of the famous Binks Portable
Industrial Spray Units~—combining the utmost in efliciency,
durability, portability, economy and convenience—and of
the same rugged, dependable queality which has character-
ized all Binks Products for over thirty years.

| Developed and perfected to sup- standing value in spray equip-
plement our larger spray units. ment today. Just think of it—
the “"Hurley” does real profes- a real, pressure spray outfit
| sional work, yet because of its with a Binks New Pressure Cup
weight (only 47 pounds) it is Spray Gun giving a 4-inch flat
easily carried to any job, At spray, a full quart size all steel
its low price—made possible by patented leak-proof container,
prodnction on a large scale and a ¥4 H. P. Ceneral Electric
basis—~—it represents the out. Moter for only $59.50 complete.

Werite taday for deseriptive folder siving
complete specifieations

BINKS MANUFACTURING COMPANY

3104 Carroll Avenue Chicago, Ill.

% FREE a0

WHOLESALE PRICES

Here is the most up-to-date stock of parts,

accessories and sets—including the new Screen

Gnd A, C. all-electric sets. Write for Catalog
“C-1"" quoting special wholesale prices.

F0) W, LAKE ST.
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OUR DRAFTING ROOM

This staff of highly trained draftsmen is continually preparing the most accurate and complete full size blue prints of radic receivers and

power packs obtainable.
Blue prints are available on all circuits described in the CALL BOOK. Each set of prmts is composed of all the necessary drawings prepared
in such complete detail and accuracy as to enable an inexperienced builder to duplicate in every respect the receivers built in our laboratory,
thus assuring positive success and the greatest satisfaction.

PLEASE ORDER BLUE PRINTS BY NUMBER AND NAME

World's Record Super Ten & Power Pack (6 drawings).. .....$1.00
Custum-buile  Model Madison-Moore Interndnounl ne-'spot

A. C.—Sub-panel Job Tawings) 1.00
Nationg] Screen_Grid Five (5 drawings) . . 1.00
Scott World's Record SG Nine ""Power

drawings) 1.00
Remler 192 1.00
Lincoln 38-80 One-Spot Super—(3 drwings).. 1.00
Tyrman 72 A. C. Super. 1.00
Aero International Four Receiver (4 drawings) 1.00

}lélnhmarlllnd-ltoberts Hi-Q 29 Receiver. Master A. C. model

dramngs)
Capacity Bridge (3 dravwings) .. o
Pilot Super-Wasp Short Wate Receiver (8 drawings)...........

DIAGRAMS

Jumor 2 Tube Receiver
. Short Warve Converter
%ﬂver-\lamhall Phonograph Amplifier.
ilver-Marshall 730 Four Tube Lece
Sangamo Push-Pull Lab. Amplifier ..
Silver-Marshall 6§ Tube Receiver {using output choke)
Junior 4 Tube Iteceiver.. .
Modulated Oselllator

Gnd .m-..s Receiver . 0
712 Rec. (to be used with 877 Power Pack)
S.M 677 Power Pack (to be used with 712 lteceiver)......... .60

National Screen
|-M 8. G. C.

Silver-Marslhall 720 A. C. Shield Gnd Six...
Hollister A. C. Super Bight_._ ...
Iieystone Eleciric 67 Ileceiver I\it
}[H; Mastertone Ileceiver.
M 722 A.C. Screem Grid Iteceiver..
8- M 7335 Short Wave A. C. Recelrer
Linculn 8-40 Sereen Grid A. C. Super.
. Lentz “Seven Seas” Console Heceiver...
Remler Type 111 qcrec‘n Grid _Receiver and -Amplifier.
National Screen Grid MDB-29 Receiver.........
Cltizens 3 Tllhe Ree. u:mg 224 Tube as Power Detector..
8-M 8. G. A. C. T12 Itec. (to be used with 677 Pawer Pnck)
QM Power I‘1ck (to be used with |1
Hammarlund-Roberts Hi-Q
Rraxton-Ring A. C. S.

LReceiver)

SCHEMATICS

Freshinan 2-N-12 and Power Unit...
Steinite Model 261 and Supply..
)lo«lel

Howard Green Diamond Set.
Grebe Synchrophase 7 A, C.
Stromberg-Carlson 635-636 Recener
Federal Mode! “H A. C. Receiver..
Freed-Elsemann  NR-80 and Supplv.
Bosch Model 28 and 29
Amrad Model 70 A.
Rrunswick No. 2KRO Receiver
. C. Da¥ton Navigator........
Sonara DeLuxe Model n-It Receiver.
Phileo Model 8¢ and 82 Receiver

No. 12 Madison-Moore Super-heterodyne Ieceiver nsing 201-A Tubes..81.00 No. 123
No. 14 RBrowning-Drake 4 Tube Receiver Using Audio l-requencs No. 147
Amplification_ ... 3 1.00 .
No. 32 Scott World's Record” Snper kig 1.03 No. 162
No. 87 Madison-Moore “‘One-Spot’” Receiver.. 1.0 No. 187
No. a6 Imprmed Btomnng -Drake .. 1.00
No. 58 “Worlds Record”’ Super XNi 1.00 No. 172
No. 64 Acro Seven Tube T. R. ¥ Iteceiver druwings) 1.00 No. 179
No. 08 Improved Remler 45 K. C. Super- lleterndme Receiver (3 No. 108
AN S S ——— o 1.%0 No. 218
No. 73 DMagnaformer Super-heterodyne Receiver (5 drawings). 1.00 No. 226
Ne. T9 Silver-Marshall Hu:h Amplification Super-heterodyue l.ecei\er .
(5 drawings 1.00 No. 231
No. 93 Knickerhocker Fnur s dra“num) 1.00 .
No. 99 Maenaformer 9-8 A, C. (5 drawings)..... ... .. 1.00 *No. 241
No. 115 Tyrman Amplimax “70” Shlelded (‘rld (6 drawings) ... .0 1.00 *No. 246
GRAPHIC WIRING
No. 20 Silver-Marshall Improved 7 Tube Sumr-hetemdsne Reccm:r ..SO 60 No. 195
No. 101 Worki's lecord Economy Super 8. 80 No. 108
No. 13+ Niue-in-Line A. C. Operated.. ‘60 . 200
No. 13¢ Citizens Crystal Receiver....... . . 60 No. 202
No. 154 Silver-Marshall 4 Tube Shield Grid Receiver.. .80 No. 204
Ne. 160 Thordurson_ 210 Power Combact............ooooveiiiiieiii.. .80 No. 210
No. 165 Citizens SG Booster Stage..... . ... . ... .80 No. 213
No. 166 Silver-Marshall 8G Six (no outbut elioke) R .. .. .80 No. 221
No. 170  silver-Marshall 8G_Super Nine........ B R R .60 No. 223
No. 174 Sargent-Rayment ven Recelve . .80 No. 225
No. 178 .snl\er-\lmshall 731 Short \\’a\e Ad.mter . .60 No. 238
No. 1x2 lalldarson A, C. 56— R, F. .80 No. 237
No. 183 National Short \\ave Heceiver........ .80 *No. 242
No. 1£5 Silver-Marshall ““‘Coast to Coast’” Fol .60 *No. 244
No. 167 Citizens Special Short Wave Leceiver.. .60 *No. 245
SCHEMATIC WIRING DIAGRAMS
No. 1G4a Thordarson 250 Power Supply aud Amplifier.................. .30.50 No. 223a
No. 170a Silver-Marshnll S(: Super Nine. - 54 No. 225a
No. 171a ordarson Dealer’'s Amplifier.... . .50 No. 233a
No. 174a Sargent-Llayibent Seven Receiver .50 No. 234a
No. 183a Nationagl Short Wave Receiver.. .gg No. 236a
No. 185a Silver-Marshall “Coast te Coast'’ l<our .9 No. 237a
No. 187a Citizens Special Short Wave IecCeive .50 No. 238a
No. 191a Scott World's Record SG Nine "Batters Operabed . .30 No. 239a
No. 196a Aero A.C. Short Wave Converter 50 No. 240a
No. 197a Aero A C. 21 Chronophase Receiver .50 *No. 242a
No. 202a Silver-Marshall 730 4 Tube Receiver. . .80 *No. 243a
No. 208a lIFL: Speclal Nine A. C. Super..... .50 *No. 244n
No. 211a Magnaformer 1929 A. C. Super. .50 *No. 243a
No. 220a Thordarson R-480 DPower Ambli 50 *No. 249a
No. 2212 Modulated Oscillator ... .50 *XNo. 250a
FACTORY BUILT RECEIVER
No. 8R 1 All-American Mohawk 6 and Power Supply.. No. Sr14
No. SR 2 All-American _Mohawk 8 and 1'ower Suppl) No. SR15
No. SK 3 Acme A.C. T and Power Subpply.. .50 No. $H16
No. SR 4 Aeme A C. 4 and l'ower Sum)l\ .80 *No. SR17
No. SR § Crosley Gembox A. C. 608 nnd "Power Dac .50 *No. SRI&
No. SR 6 Crosley D. C. Showbox. \Iodel T05. 50 +No. SR19
No. SR T The Majestic Receiver. Model T0.... .50 No. SR20 F
No. SR 8 Kolster 4 Tube Chassis and Subb! bl *No. SR21
No. St 9 Sparton A. C. 89 Receiver and Pack *No. 81122
No. SI1p Brwnpr-’l‘ulh Model 7-70 and Sup 0 *No. SR23
No. SIE11 DayFan 5080 Receiver and Supply 50 *No. R34
No. SR12 Balkite Model A Receiver mixl Pack 50 *No. SR25
No. SR13 Fada 7 A. C. Mode! and Type C Unit.. 50 *No. 826
* Circuits described in Dresent issue.
Any of

the above blue prints will be sent postpaid by return mail upon receipt of the proper amount or they can be

obtained from any of the Radio jobbers advertising in this publication.

CITIZENS RADIO SERVICE BUREAU

C. 0. D. orders not accepted.

508 SOUTH DEARBORN STREET
ILLINOIS

7TH FLOOR—CHICAGO,
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Vhen You Go

CLF

EVERY ROOM 2 '.L

NOW WITH BATH 4 ;"I }‘,I: Rl :. <
$2 ™ ln/'[‘/% &l Er“‘?\
o i B
%4 g R
300 Clean it s

i n
g

Modern Rooms r.#’(ﬁ

1%MMWMLWM_

wﬂl W ‘,RAQE\M; ~ £

g ey

= i eI e s e

,lhl.

—— ‘-&‘-“-w— ——

HOTE L\@\ *
AUDITORIUM
L@wawcaszyz

V~ Jowrr Razrs Tﬁ

nmn

q/?e're‘g an aiv of
hospitolity that youll like

AT THE HOTEL

PICCADILLY

227 WEST 45 ST. s+ BROADWAY
CNEW YOPRIS

ADJACENT TO EVERY ACTIVITY
600 BRIGHT SUNLIT RCOMS
+»e EACH WITH RATH, oeee
ELECTRIC FAN, ICE WATER
SINGLE ROOM 4no BATH §322
DOUBLE ROOM “no BATH 3432
EXCEPTIONAL RESTAURANT and GRILLE

Wine AT OQur £EXPENSE FOR RESERVATICNS
F.D.SOFIELD - MANAGING DIRECTOR

| RADIO COURSE

| IT PROVIDES an easy way to prepare for a good position in
radio work. It furnishes a broad knowledge of radio that
applies to the job at hand whether that job be the simple
act of removing a wbe or figuring on the most modern

| installation. It explains the technicalities of radio in clear,

.understandable language, first laving a fine mathemartical
background

! There is no better way for you to succeed in radio than to
| study this new course of the International Correspondence

Schools. Every day new students are finding that out. The
| course is endorsed by leading radio experts and radio
| manufacturers.

Mack and mail the coupon today and let us tell you what
it cap do for you.
Mail the coupon for FREE booklet

INTERNATIONAL CORRESPONDENCE SCHOQLS
Box 8318-D, Scranton, Penna.

Without cost or obligation, please tell me all about the

NEW RADIO COURSE

| Name

Screet Address

City Stare

Electrify Your Radio for Only

Townsend “B’’ Power Unit

Why discard your present good set when vou can
alectrify it for only $6.83, and banish the annoyance and expense
of huying new “B” batteries?

Over 150,000 Townsend *“B”

Power Units Now in Use
Hooked up in a few minutes. Use same tubes—
no changes. You'll be amazed at the improvement
in reception aml distance getting, Send name and
address today for full details, proof and Free Trial
Offer.

TOWNSEND LABORATORIES, 726 Townsend St., Chicago

Tell ’Em You Saw It in the Citizens Radio Call Boolk Magazine and Scientific Digest
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Classified Advertisements

Advertisements in Classified Section, 25 cents per word each insertion, minimum 10 words, pay-
able in advance. Final closing dates, Aug. 10, for September issue; Oct. 10, for November issue;

Dec. 1C, for January issue; Feb.

10, for March issue. No display or all caps copy accepted.

GUARANTEED Service ou all makes of Radio Sets,
I'ower Amplifiers, Unwer Units. Authorized Saleg and
Nervice Staticn for Scott World Record. ¥, L.
Mustertoue and Silver-Marshall Radio Products, Rea-
somable Prices. Ashlaud _1Radio Labotatories 411 :n
Ashlaud Blvd., Chieago. 1. Phone Hayinarket 53826,

WANTED—3en to_work with National Radio Service
orgauization. No selling scheme. NRadio Doctors. Inc.,
Dept. €, Essex St Sulem. Mass.

DIES—Tight stampiugs. B, L. Nortwed,
Sonth Dakota

Mitchell.

REMARKARBLY! New! Phantom Aerial, Eliminates
outside  aerial. _Wender for distance. Instantly at-
tached, $£2.7a DPostimid. Menarch Radio Corp., 8328
Vernor., Detroit. Mieh.

UNUSUAL onsisting of extensive four-
page lorescope aud Aslta Ammlysis.  Seud 50¢ and
hirth date. Money_refunded if dissatisfied. No stamps.
1'rof. Dolles. Pex 1235, Cranford, N, J,

ARE you moving to California? We maintain a Iux-
uriously  furnisted and  appointed  fiotel  Apartwent
Building. Just a few minutes from the heart of the
cliy. Quiet and cosy. Complete hotel service. Ilates
are very reasomable: $25.00 weekly, $100.00 monthly.
for lovely two-room apartment with cvery comeni('nce
Inspeet our apartments befure yon loeate in Los
Angeles. Bl Cortez. 316 W, 31st St., Tos Angeles,
California.

MEASUREMEXNT and Calibration Service. Calibration
uf Amateur Wavemcters: 1 to 1 Doints, $0.50 per
point calibrated; 5 to 10 Toipts, £0.40 per point
calibrated; 10 to 20 Deints. #0.30 per poim cali-
brated: 20 or mote Points, S0.235 ner point caliLrated.
Blueprints of Curves: 1 Rluebrint. $1.00; 2 RBlue-
prints, $1.50; 3 Dlueprints, $1.75; 1 Blueprints or
mare. %£0.50 each; Additional Cobies. $£0.20 cach,
Variable Air Condensers: 1 Per Ceut Accuracy, $0.10
per point colibrated: .1 er Cent Accuracy, $0.20 per
point calibrated: (Ten poiuts per condeuser is unavally
sufficient). DBlueprints of Curves: Same as wavemeter
curves. Fixed Condensers: Capacity at 1000 cycles,
&0.25 ench, Megsurement of Fixed and Variable Cou-
densers: Power Factor, Thase Anele aud A. O, Series
TResistance. Drice8 on  Reanest. Intermediate Fre-
quency Transformers: Measuretnent of Resonant Peak
Freauency, $0.75 each: Freanency response and static
amplification characteristic curve, $1.50 each, (I. F.
transformer?  will _hot he matched}.
formers: Pure Inductance, $1,00 each; Apnarent In-
ductance. $1.00 each; Distritmted (‘ammh' an
cach: Fundamental Freaunency, %1.00 cach: Pure Tn-
ductance Matched, £1,00 each: Apparent Inductance
\lnh‘llod £0.50 ench.  Measirement or Calihration of:
Voltmeters, Microvoltmeters, Ammaters, Milliammoeters
and Micreammeters. Any type of laharatory or serviee
equipment built to order. The Parkland Taboratories
1660-62 E. Tilst St.. Chicago. IIL

TROURLE shooting _in Superheterndyne  Cirenits i
simplified with the JToems Super Chart. 1ractically
ryety known combination is ingtantly available to Io-
cate trouble in thiz ecirenit.  Costs little—does much.
e brings the chart. with full dircetions for its oper-
ation.  Stamps (T7. 8.), Coin or Check. Toberts
tadio Service. Caxtou DBidz.. Chicago., I

LEARYN the wirclest code. Anyone can do it in once
cYening with the Taberts Short Cut. This s¥stém was
desigued by a former Naval Officer to enable students
te master the wir:less code in the shortest possible
time. N¢ mechanical apparatus needed, just take thie
short. ent and yon will be able to read the intereating
messages sent fromr ships at sea and other messages
sent in Continental Wireless Code. Failure imposstble.
The Roberts System costs =0 little. why not send for
it today. #H0c Stamns (U, 8.1, Cain or Check. Short
:‘Eu't. sent tli){ismni(l. Tloberts Radio. 775 Caxton Bldg..
“hicazo. 11l

ENGLAND offers large market for American Radi
Merchardise, We are the Largest Distributors of
tadio Merchandise im the British Empire and Con
tinental Kurove. Marmfacturers desiring to offer their
products te this fertile field are reauested to com-
municate with F. F, Feaver. Sales Maunagef, The
Rothermel Radio_ Corporation, Titd.. 24-26 Maddox
St., London, W. I,

CATALOG—Write for your copy (1930). TFull List.
Kits. I'arts, Accesgomes. Low Prices. Nelson FEleetrie
Co.. 308 8. Dearborn 8t.. Chicago. 1L

SUPERHETERQODYXE for sale. The record breaker
Magnaformer 0-8, in beautiful $200.00 Console (Pier-
son). has Thordarsen B Eliminator. Complete with
Tubes. Loop. Dywamic Speaker. $300.00 valne for
best offer over $130.00. Wondetful value, Wil
demenstrate.  Radio Service Laboratories. 140 §.
Deathorn $t., (Room 873). Chicago. Tl

IN TROUBLE—Does your set perform as it shounld?
Our completely equipped Laboratory is at vour service
and our charges are no Inore than an¥ repair shop.
Why not have your work dene by experts with years
of experience and a comnpletely equipped laboratory.
Correspondence selicited from these who desire to have
sets repaired, tested, changed over. rewired. rebuilt.
Fstimate will be given in advance on work required.
Radie Service Laboratories. 240 8. Dearhorn St..
Chicago, IIL

CUSTOM hmilt radio sevs cut perform any other type
sets on the market. Superheteéropdynes hold ail records
for distance and selectivity. Wlhy not get the hest?
We build any_tyDe =et or power amplifier to order.
Kadio Nervice Laboratories, Inc.. 440 S. Dearborn St..
Chicago, I

POSTAGL stamps for collestions. Interesting and in-
structire. We have single siamps and small and large
eolteetions for sale. \Write for catalog. Metropolitan
Stainn Co.. Coans Theatre Ridg., 42nd and Broadway.
Newr York City.

ARE yon building a house* We will show you hew tu
wire same for Radio. Write us your problems—our

service departmeut will show you how. Yaxley Mifa,
li_‘lo.. attention Mr. Sparrow, 9 S. Cliuton St., Chicago.
linois.

THIS CLASSIFIED SECTION
IS A PERMANENT ADDITION
TO THIS PUBLICATION

F you have anything special
to sell-—a small lot to clean

out, or a special story to tell,
this section will serve your pur-
pose in the cheapest possible
way and bring results that will

be amazing.

Next issue on sale, January
1st. Four issues yearly, Sep-
tember, November, January

and March.

TRY THIS CLASSIFIED SECTION

The Charge Is Small—The Returns Most Gratifying
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_ TELEVISION
RADIOMOVIES

POHL Scanning Disks must be
right for the FEDERAL TELE-
GRAPH CO., a number of U. S.
RADIO INSPECTORS and many

# Radio Fans and Experimenters
are Using them.

S~ - .
12" flexible cardboard Scanning Disks ready
fur 4" shaft mounting, mailed anywhere,

each = 0;:
.10 Neou Lamp . ; 7
Standard Neow Lamp, plate sise 136"z1%: '._;; 4.50
Standard Scanning  Disks made of 1/16

aluminwm., .
12" with Alumivum flange for mounting on
D R
12" withowt maunting, for any size shafe. _
Mention shaft sise, each eoooeeican = a.qﬂ
There is no advantale in a langer than 12 .d"‘k'l as
yvteh eau he done with a maghifying or reading glasa
nbout 3” in diameter which will bring the picture up
to this size. $1.50

3" Reading (ilass, each .
3 '\‘l{f a;;l‘{::ﬁ"ing Disks can be bad with any nunber of

holes un spiral, R
: ﬂ;‘:m 1-a||| he sure of & square deal as my slogan is
wayol MUST RE SATISFIED.” Prices are low be-
vanwe. 1 do not issue cirenlars or descriptive matter.
‘fho best test i3 to try them. I am Television-Pioneer-
Senning-isk-Maker. ~Hemember that the development
of "elevision is tlepemlent on you, Radio Faus. Ama-
tenrs and Experimenters of today, who will reap the
rewards in this fiell ag future Television Engineers.
just. as the present Hadlo lingineers were yesteryears
Wxperfnenters. Amateurs and Fans who made radio

what it is taday.

ARTHUR M. POHL

(Formerly Pohl Brothers)
3541 Michigan Ave. DETROIT, MICH.

6.50

STATEMENT_ OF THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC.. REQUIRED
BY THE ACT OF CONGRESS OF
AUGUST 23, 1912

S RADIO CALL Ig{)ﬂle\'d .\I.\G.\Zil.\'l-l

N SCIENTIFIC, DIGEST,  publish four tines
{}éa:ly ?t Chicago, l!_l'li(nm%(. for April 1, 19289, State
of Hliuwis, County of ook, i3,

s 11;1,3}2}:",,}“_ =|5|1l.|a|-_\- pablic_in aml for the state
and  county aforesaid, persovally appeared Chas. O
sStimbson, wlho, having been afuly sworn _according to
law. deposes and ys that le js the Editor of the
CITIZIENS RADIO CALL . BOOK MAGAZINE AXND
SRCTENTIFTC DIGEST and that the following is, to
the bhest wf his knowledge wud belief. o true statement
of the ownersliih, managenient (and if a daily paper,
the oirentation) . ete.. of the aforesaid publication for
e ddate shawn in the sbove eaption, required by the
Aer nf Angust 24, 1912, enbodied in section 411,
i*ostal Iaws and ltegulations, printed on the reverse
ot 1his_form, to wit: .

f] That the nanes aud addresses of the publisher.
Cditor, managing  wlitor, and  business wanazeys, are:
I'nblisher. itizens ladin  Ser Burean, Chicagao,
N, Editor, Chas. O, Stimpsen, Chicago. 110 Man-
aging Fditor.  Fred .\, il 1'hicago. I1l.; Rusiness
Manager, h. 11 Bell, Chicugo. TIL )

2 That the ewner 8 (iF owned by a_ corporation.
fts name and adilress must be stopted and also hnme
Jdintely  therenndet the pames awd adidresses of stock=
halders awniuz or holding one jer, eent of tiore of
total mnonnt of stuck. 1 not lv\\'llm].h_\' a corporatian,
iheé names and addregses of the fudividual owners mnst
e given. If owned by a firm. company, ar ather 1n-
incorporated coneers, its wanme and address, as \v_'ell as
thnse of ench  Individuul wember, must he siven):
Citizens Jtndio Serviee Bnrean, Chicage. I.: Chas. .
Stimbson, Chicago, 11.: DAL Iell. ClLieazo, I1L: H.
Anheiswer, Chiepra, T

2. ‘Fhat the knowun hondholders. nortgagees. aml

athier seenrity holders owwing or holding T per cent
o1 more of fofal amwunt of bonds. mortgages, or other
seenrities ave (it there are wone, so state): There are
nane,
4. 'That the two paragraphs next above, giving the
s of the owiers, stockholders, and seeurity lold-
ets, If uny, contain not _only the Hat of stockholders
sl &eenrily hiolilers as they appear unon the books of
the eompany bat alzo. in cases where the stockholder
ur geentity  hollder apbears upon ihe honks of the
compaty as_trustee o bt any other fhiluciary relation.
the name of the person or corporalion for whom such
trusiee s acting, i3 given: alse that the said two
prtgraphs eontain _statetiehts embracing afant's fal)
knowledge anl lolief as to the cireminstances and
emuditions ander whielh stockholilers a1 security hnld-
ers who do ot _anpear upen the hooks of the company
a8 trustees. hold stock awd securities in a1 capacity
piher than that of 1 bona flde awner: and this affant
has no renson to believe that auy other person. asso-
efation, or corporition has any inferest direct or in-
direct in the said stock, honds. or nther securities than
us s0 atated Ly him,

3. That the average 1mmber of each issue of this
mblieation sold or distribnted, throngh the mails or
otherwise, to paid anhseribers during the six months
precoding the date shown abave s {this fufarmation
is required from daily publieations ouly).

CHAS, O, STIMPSON,
Falitor.

Swormn to und subgeribed hefore mie this 20th day
of March, 1929,

(RIATY) NEILLIE E. TIYAN.

(My commissian expires Junly 23, 1933.)

0f CITIZ

T

I've trained hﬁﬂdeds of e]lows at ﬂome

in their spare time for Big Pay Radio Jobs.

Earnings

Has Made $10,000 More

in Radio
18 1 ean safely say
thet 1 have made
P 14,000 mm-LI m

- 1&adio than 1 would
—ig:- I:tave made if 1 had
F coutinned at the
L - old twb. When 1
entolled with yuu
I didn’t know a
volt from an ampere, I advise
all ambitious young wmen to
get into Radio. There 38 no
greeter opportunity,’
\'i]%o{ lL. I&gguv.)d,
T Bay Parkway,
Brooklya, N. Y, %

. $500 a Month
*When I enrofled with N.R, I
I was @ motorman on_u trolley
car. Now I Lave a fine, fast-
growing Radic business, I have
$2800 in the bank and about
$300 worth of Radie stock. I
made it all since graduating
less than six months ago.”
Bata i
3535 Sheflield St.,
Philadelphia, Pa.
$3,000 a Year
‘T earnnot give
T oo much credit
rr to tho N. R, 1
1 t";g; what{ have
i 1N able to
WY do in” Radio,
i | Lave aver-

Lﬂﬂk atmESE RAPIO'S amazing growth is making hundreds of big-pay
. jobs every year. Trained men are needed. You young.

an_nbitious men, starting out, who are looking around for some-
thing really good, and you older men, who aren't satisfied, but
want more mone_y—here's a field that is growing fast enough
to bring success in a year or two. I have doubled, tripled, quad-
rupled the Salaries of men in one year, My book points out the
many jobs in Radio. Clip the coupon. Get a copy now. Why
be satisfied with anything less than $50 to $250 a week when
that’s what Radic pays its good men?

So Many Opportunities—Many Begin Making $10
to $30 a Week Extra Almost at Once

You don’t have to wait one year, two years, not even six months
1o begin getting the extra money you want. I'll show you the
plans and ideas that are making $10, $20 and $30 a week extra
for my students—show you how to begin doing it too the first
month if you study hard and follow my plans. G. W. Page,
1807 21st Ave., S, Nashville, Tenn., made $935 in his spare
time while taking my course. Earle Cummings. 18 Webster St.,
Haverhill, Mass., writes: ‘I have made as high as $375 in one
month in my spare time.’”” No need to worry about money;
this is the famous course that pays for itself.

IK—-—._______| Learn at Home
| great tra]'ning Don't lose a minute from your job. ﬁl}

I ask is part of your spare time.
made gl‘.ea'.ter., practical method of training with six

big outfits of Radio parts makes learn-
eleVlszon ing at home easy, fascinating, a p]e;:-

now 3 tre. Boys$ I4, men up to 60 have fin-
lncluded ished my course successfully, You don't
Televgsion & need a high school education. Many of
g:}rﬂ Quirkly bgoo caslly my most successful graduates didn't
Bl d“;sthle whole "1'{5 d?! even finish the grades.
why #Y. Tl
all” gﬂg"t ‘;‘ 10 b You Must Be Satisfied

i 1
ﬂ ;g::_l ? S 1‘? ()é)hel ;Jesct?i'f fl‘“‘ senrlulygel;“;::j"' The day you enroll I'll give you a con-
L' Bast threg —tlicre e "{ri ures tract agreeing to refund every penny of
- E.em.s_ T am in kﬂ;bg right uheu"y good your money if you are not satisfied with
the TRadio bustness, I com- it a0 "aoley’s Jen. the lessons and instruction I give you.
s{gé\r“ull thefmcgess I have m:’ﬂf:ra" , Belin'g 1‘::!1‘1!5.
ptadued t?giuig." ne entirely ﬁ‘;e"(?ngl n;gilmds o Get This Book AT ONCE
%Irmtn?& N(i:clfols, n-m"' Radip !g’i"‘mf- “Rich Rewards in Radio” shows where
ereford, Colo. ~ | piete whé'r’.”f;'q“u‘e},-" pdZ the big jobs are, what they pay. what
Tgiveyou ahome | ™& SR Aoy | othes sre making. o vaned b
experimental L road to bigger money who
T — thought success was nov

lab_oratory. You can
design and build 100 circuits
with it, Here are two ~—

for them. Get a copy.
Not the slightest obliga-
tion. Do it Now.

J, E, SMITH
President
This Dept. 9YDD
Book National Radio
Institute

I 4
Free! Washington, D. C.

J. E, SMITH, President,

Dept. 9YDD, Natlenal Radlo Institute,
Washlngton, D. C,

Dear Mr. Smith: Send me your book, ‘“‘Rich
Rewards in Radio.” 1 want to know abant the
money-making opportunities in Radio and your
nractical method of tmi:linﬁ men at home In
their aPare time to hecome RNadio exPerts. This
requnest does not oblizate me.

v

Name. TR —— Age.
Addvess.. ...
Gitggeicsang

State...
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Aero Products, Ince..ccveeeeceeeiaiee

Aerovox Wireless Corp...............
Affiliated Hotels Bureau
Alden Manufacturing Co......oooveeeeeee 152
Allied Radio Corp.......ooooooooiiaee
e 12122-142-144-149-153
American Sales Co...cvveevvarennicneccecees 146
American Transformer Co......._... 29
Amperite Corporation ...153
Arcturus Radio CoOwnreneneae 145
Aston Cabinet Manufacturers.......... 137
Auditorium Hotel ... 155
B
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Best Manufacturing Co..................141
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C
Cameradio Co. 148
Central Radio Laboratories................ 126
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D
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G
General Radio Co..oveeeeeceeeeecaee 144
Governor Clinton, The Hotel........._.. 149
H
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Hammarlund-Roberts, Inc. .
High Frequency Laboratories.... ... 139

Hoodwin Co., Chas 144
I
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Schools ... 155
International Resistance Co............133
J
J. M. P. Mfg. Co., InCuweoceoeeceee 143
Jewell Electrical Instrument Co...... 3
L
Leutz, Inc.,, C. Ru..ooooeeoeeee 19
Lincoln Radio Corp. 17

Lund Corp.,, I. A, 121
M
Magnavox Co., The. ... ... 6

Marlborough Hotel ... ..140
Midwest Radio Corp..........Third Cover

Mississippi Valley Radio Co............ 45
Muter Co., Leslie F........ Fourth Cover
N
National Co., Inc.......cooovvvirnnnen. 149

National Radio Institute...... ...

O

Ozarka, Incorporated .........ceeeee 13

P
Pennsylvania, The Hotel................... 150
Piccadilly Hotel ... ... _..__155
Pilot Radio & Tube Corp.... e 4
Pohl, Arthur M. .......157
Polymet Mfg. Corp. .. ... .. ...125
Potter Co., The 123
R
Radio Amateur Call Book.........._.... 151
Radio Institute of America. . . ... 27
Radio Parts Cou..ocoovvvvevcciee 122
Radio Service Lab., Inc............. 142-153
Radio Training Association of
America ...................Second Cover
Readrite Meter Works............_.._.._. 129
Roberts Radio Service.... ... ... 146
Royal-Eastern Electrical Supply
GO e 159
S
Samson Electric Co.....coooooovviviiveee. 21
Sangamo Electric Co.............._...... 35
Scott Transformer Co. .. . . 7

Shortwave & Television Lab., 71nc...136

Shure Brothers Co.................. 121

Silver-Marshall, Inc. ... ... 120

Supreme Instruments Corp.............. 15
T

Teleplex Co. ...... 153

Thordarson Electric Mfg. Co...... . 127

Townsend Laboratories ... ... 155

Triad Mfg. Co., Inceeeeeoooovvoeee. 9
w

Wardman Park Hotel ... ... 148

Wedel Company

Western Radio Mfg. Co............138-147

Weston Electrical Instrument

Corp. oo 124

Wholesale Radio Service Co............. 151

Wright-DeCoster, Inc. ....ccocoomnnne. 132
X

X. L. Radio Laboratories.................. 143
Y

Yaxley Mfg. Co 122 .

Tell "Em You Sagw It in

the Citizens Radio Call Book Magazine and Scientific Digest

www americanradiohistorv com



www.americanradiohistory.com

t.itizer:s Radio Call Book Magazine and Scientific Digest ‘
n SEND for New 1930

Radio and Electrical
Wholesale Trade Catalog

—— [T IS FREE«—

I Royal-Eastern’s New 1930 General Wholesale Trade

Catalog has been compiled to place before you a most
I comprehensive line of high-grade merchandise, at lowest
wholesale prices.

Every worth-while radio, electrical and sporting goods
item 1s featured at lowest wholesale prices. Being the
largest radio and electrical mail order house in the East,
we can serve you best. We buy no seconds. We have no
job lots. Only fresh and clean products in original fac-
tory cartons.

Same day shipping service—and, Royal-Eastern never
1 substitutes.

| With our large warehouses and a background of thirty- i
two years of service to the trade, we are in a position to I I
render the same service to you as has been our custom
in the past. I

Official authorized headquarters for New Hammarlund
HiQ30 and Silver-Marshall. *

Best Credit Rating!

OUR BANKING AFFILIATIONS AND DEPOSITORIES
[ The National City Bank of New York, N. Y.

Irving Trust Co., New York, N. Y.

Brooklyn National Bank, Brooklyn, N. Y.
Bank of Manhattan, Long Island City, N. Y.
Huguenot Trust Co., New Rochelle, N. Y.

32 Years Send for Catalog Today! 32 Years
Service to Service to
the Trade IT’S FREE! the Trade

Royal-Eastern Electrical Supply
Company

16-18 West 22nd Street New York, N. Y. Jl

Branch Warehouses:

Brooklyn, N. Y. Long Island City, N. Y. New Rochelle, N. Y. i

Tell "Em You Saw It in the Citisens Radio Call Book Magazine and Scientific Digest
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' Citizens Radio Call Book Magazine and Scientific Digest
"//

WHOLESALE PRICES /|

owWEST L SCREEN GRID

ISILIL L

[EILERELL
— This big book of 148-pages—rich from cover

to cover with radio bargains—is yours for the
asking. It contains all the latest radio devices
and improvements—sets, accessories, parts
and kits— profusely illustrated. No radio
need is overlooked. Everything in this big
book is available at wholesale prices, and
many items are spotlighted as Specials at
truly astounding reductions. To be without this
book is tomiss your greatest buying oppertunity in
radio. Every page points the way to money-sav-
ing. Never before have such startling values been
offered—made possible by our tremendous buy-
ing power and low cost of operation. Quick
deliveries and expert cooperation assured to all
- A Stock Store our clients, A trial order will make you a reg-
Chicago Sa“';'_g_____ Chicage-tit ular customer, just as it has thousands of our
509 §.State > pleased customers.

Clip the Catalog Coupon, and mail it today!
. <4

SCREE-GRID .
N SBeESmw Pricesaving

k Store

Chicago Salvage Stoc
D e St.,Chicago, m.

Marvelous offerings in new, Humless, Screen
Grid A. C. all-electric and battery operated sets; 509 So. Stat parge and postpaid)
a wide range of beautiful consoles, from the small | Kindty send me (ree 90 adio Bargains:
table model types to the most ornate and artistic ot your new 148-p2¢

radio furniture; dynamic speakers of tremendous volume
and richest tone; accessories, parts and kits in wide variety N
—in fact, evervthing that is standard, as well as every- Address. ..ot
thing thzt is new, in Radio. Get this book today!

Name...-ooo00

CHICAGO SALVAGE STOCK STORE

Worlds Largest Radio Store
509 So.State St. Chicago, Il11.
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ORE YOU BUY
/f'f/\* .
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PR
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/

You needn’t send us a cent! America’s
hig, old, rehiable Radio Factory springs its
10th Anniversary Surprise in high-grade
full-vear guaranteed sets at history’s
lowest prices! With its latest perfected
Screen-Grid, push-pull, super-powered
and hum-free AC electric Miraco’s—you
are guaranteed satisfaction, values and
savings unsurpassed.

At our risk compare a Miraco with
highest priced radios, for 30 days in your
home. Surprise and entertain your
friends—get their opinions. Unless 1009,
delighted, don’t buy! Your decision 1s
final-—no argument!

Only marvelously fine radios, of latest
perfected type, at rock-bottom prices, can
back up such a guarantee. Send postal or
coupon for mazing Special Factory Offer!

With Miraco’s rich, clear cathedral tone,
quiet operation, razor-sharp separation
of nearby stations, tremendous “ kick” on

TRADE MARK REGISTERED

CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTER

write! - marl conpon yight Now/

All the proof you want—of our honesty, fairness,

' size, financial integrity, radio experience and
the performance of our sets—including Amaz-
ing IFactory Offer—sent without obligation!

distant stations and latest improvements
—you’ll be the envy of many who pay
2 or 3 times as much!

Send for proof that delighted thou-
sands of Miraco users cut through locals,
get coast to coast, with tone and power of
costly sets. Miraco’s are custom-built of
firest parts—product of 10 years’ suc-
cessful experience. Approved by Radio’s
highest authorities.

Miraco outfits reach you splendidly
packed, rigidly tested with everything in
place ready to plug in! No assemibling!
Entertain yourself 30 days—then decide.
Liberal year’s guarantee on each set. Play
safe,save lots of money, insure satisfaction
—deal direct with Radio’s old, reliable
builders of fine sets—10th successful year.
SEND POSTAL OR COUPON NOW!

MIDWEST RADIO CORPORATION
331-DN Miraco Building, Cincinnati, Ohio

Pioneer Builders
of Sets — 10th
Successful Year

NAME

www americanradiohistorv com

COMPLETELY
ASSEMBLED

[ am greatly plensed with my AC.Y Mnaoco. Am getting sta
tiona everywhere, |t sure oul-performnany radios I ever heard
that sell for twice the price. Neikhbors and feiends say it ia
the best they ever heard. E. W. Delbridee, Decator, §iI.

DEMONSTRATOR SENT
GET OUR PROPOSITION

Excels $425 Qutfit

My 30 days trial on my
Miraeo AC-9 is up and Jf
yau would offce me $200
extra forit back. 1 would
tetl vou nothing doing,
AWE lid some very exjpun-
sive setsin our liome, one
a $iI25 9-tube AC set.
Thanks to voi I have a
set that gets any mud alt
stations. 1 have gut staw
tions in 4§ states, also
uba and Canada. Itis
beyond words to tell you
what wethink of our won-
derful bargain. I willal-
ways praise dirace's to
cvervone—J. \V. LAunEr-
BACK. Barberion, Onio.

Coupon btings proof
like this from people
in YOUR locality, too.

ot | BEAUTIFULLY ILLUSTRATED
LITERATURE AMAZING MIDWEST RADIO CORP. HIS COUPON
i SPECIAL FACTORY 53).DN Miraco Bldg., a rll 5 o':!%TER
f OFFER, TESTIMONY Cincinnati, Ohio.
\ OF NEARBY USERS—= WitHouT OBLIGATION, send latest literature, AMAZING SPECIAL
FREE TriaL FacTory OFFER, testimony of nearby users, etc.

[J User T Agent O Dealer [0 Check here if interested
in an EXCLUSIVE TERRITORY PROPOSITION

ADDRESS
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The JUNIOR

Producsd K the manufac-
turers of the Muter Ultra-
Dynamic Speaker —the new
speaker of glorious tone. Re-
place thai old magnetic
speaker with a MUTER.

LEAR-TONED, perfect music coming from your speaker. Or a program to
which you are lisiening intently for every word. Then, suddenly— crackle —
sizzle —roar! The program distorted, cut up, ruined.

How many times has this happened to you?g Probably only a nearby motor or
electrical appliance, acting as a broadcasting station of its own, setting up local
disturbance. But the end, just the same, of radio enjoyment.

End this nuisance of man-made static once and for all with the MUTER DE-
PENDABLE INTERFERENCE FILTER.

Made in two types

1. The Junior: For direct connection to radio set. Capacity type, with large
factor of safety for use on 110 volt A. C. Priced at $5.00.

2. The Senior: For use in connection with electrical or mechanical devices
causing local disturbances. Capacity inductance —rated for use on 110 volt
A. C.,on devices not exceeding 5 amp. current draw.The Senior may also be
used in the same manner as the junior, in direct connection with the radio set,
offering an additional inductance to eliminate disturbances. Priced at $7.50.

If your dealer cannot supply you, send direct

www.americanradiohistorv.com


www.americanradiohistory.com

