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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. As a member
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 you learn, while you prepare
yourself for a big-pay Radio position.

The Association will enable you to
buy parts at wholesale, start in busi-
ness without capital, help you get
your share 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
8\ examli)r_lations, land-
ing big-pay posi-
tions with Radio '
makers. e

= InYour Spare Time

! sample of the many ] R D I '.
ways in which our mem- || Z” |
—— = e 'I.. § =

| the ambitious man a No-Cost Mem- |
|| bership which need not—shouldnot |*
[- I

pe— Below
|| are a few of
the reports
from those now
' cashing in on the
40 Easy Ways”

Clears Frank ]J. Deutch, Pa.— “Since
joining the Association I have
$3,000.00 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.”

1,500.00 in J.- R. Allen, Calif. — “Have
SO, VOVGG::' 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.”

$25.00a Week hN- 1. Friedrié:g, N. Y-—“é q
aveaveraged$25.00 awee
Spare Time for the last 7 months even
though I am not a graduate but just learning.” _

Training Lands R.C. Kirk}; N. %—“Your

training has been very

Him Job valuable tome. Ilanded a
job with the big department store out here a |
few weeks ago because I had my member- |
ship card with me. There were a large bunch |
of applications ahead of me.” Al

ACT NOW

If You Wish NO-COST
Membership

For a limited time we will give to |

—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. li

Vo v e e e e w5 G e e W B e

Radio Training Association of America

\ Mail Coupon Today Sor the

3 E

' ]

. Dept. RCB-1, 4513 Ravenswood Ave,, Chicago, Il :

FREE HANDBOOK : Gentlemen: Please send me by return mail full details of g

g your Special No-Cost Membership Plan, and also a copy §

. . ¢ of your Radio Handbook, T

It is not only chock-full of absorbing v b

\ information about Radio, but it shows 1

_ \ you how easily you can increase your & Neme . ;
| -]' Income In your spare time. Mailing the s 2
i coupon can mean $50to $75 a week more for you. |} ad 1

| 3 o __ o - - - LRt e - -t
| Radio Training Association of America ! H
| 4513 Ravenswood Avenue Dept ] State :

- RCB-1  Chicago, Illinois " ciy
1 e R ——

e — —_— ———— t----.----------------------‘
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Citizens Radio Cull Book Magazine and Technical Review

2V PAM 19 sections of the city.

In each of these other parks is in-
stalled a 2V PAM-19 shown above
which supplies reproducers located at
proper points, thus permitting simul-
taneous quality reproduction at wide-
ly separated points.

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

Main Office:

Canton, Mass.

New York Parks
PAM Equipped

In Central Park, New York, pro-
grammes such as Goldman’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
twenty-five municipal parks in other

d}m Hoclie @7

One of

ment. Have you seen your park
authorities?

A new 1l6-page bulletin giving me-
chanical and electrical characteris-
tics, representative installations, and
many new PAM amplifiers will he
sent upon receipt of 10 cents in
stamps to cover postage. When writ-
ing ask for bulletin No. CRCBY7.

Factories at Canton
and Watertown, Mass.

Manufacturers Since 1882

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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THE ULTIMATE RECEIVER

CELLO ~
RAabDro

SCREEN GRID RADIO
HIGH GRADE CABINETS
DYNAMIC SPEAKER
POWER DETECTION
PUSH PULL AUDIO
SELECTIVITY
SENSITIVITY

TONE QUALITY

POWER

are required for

CELLENT
'REPRODUCIION

Style No. R-154

M XCELLO Radio presents a combination of
A« Chassis, Cabinet and Speaker representing
the highest engineering skill.

Excello Consoles have for years held the highest
place in the cabinet field, and Excello radio is now
offered in a choice of fifteen styles of Excello
Consoles ranging from low priced cabinets to some
of the finest examples of the cabinet makers’ art.

It is also offered in Radio-Phonograph Combina-
tions. :

Mail the attached coupon for full particulars.

EXCELLO PRODUCTS CORPORATION
4820-28 West 16th St. Cicero, Illinois

: EXCELLO PRODUCTS CORPORATION :
| 4820-28 W. 16th Sk, Cicero, Illinois H
]
: Please send full information on Excello Radio and Consoles. E
§ 1 Dealer [] Set Builder [ Fan :
' 1
oOName I
1 ¥
E 1S5 4T3 SR OO OSSO :
Style No. R-166 r
yee b TOWI State ..o :
i 1

N N RO A M M S B DU OM M e B B NN DN BN P R BN W B R M S S M BN N Em AN om0V

Cirizens Rapto Carr Boox MacaziNg anp TecHNIcar REeview, January, 1930, Published 4 times yearly, January I, March 1, September 1, November 1. Volume XL No. 1.
Published at Chicago, 11I. Suhscription price, $1.75 yearly. Entered as second-class matter March 17, 1927, at the Post Officc at Chicago, Ill, under the Act of March 3, 1379
Citizens Radio Service Bureau, Inc., Puhlishers, 508 So. Dearborn St., Chicago.
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Antenna 2nd Stree 3rd Stage

1st Stage 2nd St 3rd St
Circuit Band Filter Band Filter b age r age

R. F. Amplifier R. F. Amplifier R. F. Amplifier

BAND-FILTER

FLAT-TOP —STRAIGHT-SIDE
10-KILOCYCLE SELECTIVITY

\ AMMARLUND once again has put Pre-selected signals — ten-kilocycles
‘ over a screen-grid, band-filter apart — with no side-band cutting
5 radio with six tuned circuits, so means Selectivity with a capital “8”
amazingly efficient that professional and T-O-N-E that talks,
radio men by the score are building The easiest of all “H-Q’s” to build,
it for their own use. too, with complete, factory-wired
The “HiQ-29” was a startling reve- and tested units. No adjustments
lation, but in the words of Al —mno troubles. It percolates from
Jolson, “You ain’t heard nothin’ the start. A.C. or battery chassis
yet” like the “HiQ-30” perform- fits standard cabinets, or your
ance—or the “HiQ-30" tone. choice of nine special “HiQ-30
Tt is the only circuit that makes cabine}s including phonograph
screen-grid tubes really do a combinations, $139.50 to
day’s work and the marvelous $1175 complete, less tubes.
“HiQ-30” power amplifier You should have a copy of

with push-pull ’45’s
takes all they can
give it.

the 48-page“Hi()-30”
Manual. Price 25c¢.
Use the coupon.

WORLD’S
PREMIER

CUSTOM
RADIO

s
o IR T T

HAMMARLUND.ROBERTS, Inec.
Dept. CB1, 424-438 W. 33¢d St.,
New York.

Enelosed 25¢ (stamps or coin)
for “HiQ-30” Manual,

Complete Factory-
Built Units—Wired
and Tested, ready
to install.

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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TRADE MARK REG.U.S. PAT.OFF.

‘Type AF-8 Audio Trans-
former—Either 1st or 2nd
stage andio. Turn ratio
3Yh — List Price $6.00

*AmerTran ABC Hi-
Power Box—3500 volts
DC plate voltage, cur-
rentup to 110ma; AC
Sfilament current for
all tubes for any set.
Adjustable bias volt-
agesfor all tubes. Price,
easi of Rockies — less
tubes — $130,00.

*Complete 2 stage andio

amplifier with first stage

AmerTran De Luxefg
UX 227 AC and second
stage AmerTran Push-
Pull for two 171 or' 210
power tubes. Operates
with 450v0lt AmerTran
Hi-Power Box., Price
east of Rockies — less
trrbes—$80.00.

AmerTran DelLuxe
Aundio Transformer—
ListPrice$10.00. Type
151— Between one in-
put and two output
tubes—~ListPrice$15.00

Amer Tran Power

rausformer
Type PF-245A—
List Price $22.00

*Licensed under patcots of the Radio Corporation of America
and associated companies for radio, amarcur, experimeatal and
broadcastreceprion,

| Citizens Rdio Call Book Magazine and Technical Review
—__creens huao Lakl

ﬂalz’ty

RADIO PRODUCTS

AmerTran Audio and Power Transformers and Amplifiers are
designed for those who truly appreciate fine quality in radio
reception.

Weakness in the audio system in many receiving sets results in
failure to deliver full richness of tone along the entire scale.
AmerTran Radio Products perfect the audio system and repro-
duce music and the speaking voice in true tone (without distor-
tion at any volume) just as broadcast in the studio.

For detailed information write for the Fo"owing Bulletins:
Bulletin 1084 — AmerTran DeLuxe Audio Transformer
Bulletin 1087 — AmerTran Audio Transformer Type AF-8
Bulletin 1088 — AmerTran Power Transformer Type PE245A
Bulletin 1076-A — AmerTran Hi-Power Box Type 21-D
Bulletin 1075-A — AmerTran Push-Pull Amplifier Type 2-AP
Bulletin 1065 — The Complete AmerTran Line.

AmerTran Quality Radio Products are sold by all good dealers,
or direct if they cannot supply you.

AMERICAN TRANSFORMER COMPANY
Transformer builders for over 29 years
172 Emmet Street, Newark, N. J.

AMERICAN TRANSFORMER COMPANY
172 Emmet Street, Newark, N. J.

Please send me the following Bulletins (Check (/) those you want).

Bulletin 1084 (  );1087( );1088( );1076-A( );1075-A( ):
1065 ( ).

Town

T'ell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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JWill TrainYou

Heres the
PROOF

$375 One Month in
Spare Time

“Recently 1 made

$375 in one month in

ing, servicing, selling
Radio Sets.””
Earle Cummings,
18 Webster St.,
Haverhill, Mass.

Jumped from $35
to $100 a Week

., “Last week 1 had
the pleasure of earn-
ing $110 servicing and
selling Radio sets. |
have made as high as
$241 in two weeks.
Before entering Radio
1 was making $35 a
week. It is certainly
great sport to do this
kind of work.”

J. A. Vaughn,

4202 Arsenal St.,

St. Louis, Mo.

s;

&

$450 a Mionth

“l work in what |
believe to be the larg-
est and best equipped
Radio shop in the
Southwest and also
operate KGFl. I am
averaging $450 a
month.”

Frank M. Jones,

922 Guadalupe St.,

San Angelo, Tex.

Em

my spare time install-

ot Sevex oak G

F you are earning a penny less than $50 a week,
send for my book of information on the opportu-
nities in Radio. It's FREE. Clip the coupon NOW.
A flood of gold is pouring into this new business,
creating hundreds of big pay jobs. Why go along at
$25, $30 or $45 a week when the good jobs in Radio
pay $50, $75, and up to $250 a week. My book, “Rich
Rewards in Radio,” gives full information on these
big jobs and explains how you can quickly become
a Radio Expert through my easy, practical, home-
study training.

Salaries of $50 to $250 a Week
Not Unusual

Get into this live-wire profession of quick success. Radio
needs trained mien. The amazing growth of the Radioc husi-
ness has astounded the world. In a few short years three
hundred thousand jobs have heen created. And the higgest
growth of Radio is still to come. That’s why salaries of
$50 to $250 a week are not unusual. Radio simply hasn’t
got nearly the number of thoroughly trained men it needs.
Study Radio and after only a short time land yourself a
REAL job with a REAL future.

You Can Learn Quickly and Easily in

Spare Time

Hundreds of N. R. I. trained men ave today making big money
—holding down big jobs—in the Iadio field. Men just like
you—tlieir only advantage is training. You, too, can become a
Radio Expert just as they did by our mew practical methods.
Our tested. clear training, makes it easy for you to learn. You
can stay home, hold your job, and learn qurckly in your spare
time. T.ack of education or experience are no drawbacks. You
can read and write. That’s enough.

Many Earn $15, $20, $30 Weekly on the
Side While Learning

My Radio course is the famous course “that nays for itself.” I
tench you to begin muaking money almost the day you enroll.
My ncw practical method makes (his possible. I give you SIX
BIG OUTFITS of Radio parts with my course. You are taught
to build practically every type of receiving set known. 3l BE.
Sullivan. 412 73rd Street, Brooklyn. N. Y., writes: I made
720 while studving.” Farle Cummings. 18 Webster Street,
Haverhill, Mass.: “T made $375 in one month.” G, W. Page.
1807 21ist Ave.. Nashville, Tenn.: I picked up $935 in ny
spare time while studying.””

Your Money Back If Not Satisfied

I'll'give vou just the training you need to get into the Radio
business. My ‘course fits you for all lines—manufacturing, sell-
ing, servicing sets, in business for yourself, operating on board
ship or in a broadcasting station—and many others, I back up
?los‘iutrammg "}“Lht'ta sxgnedlﬂgrecment to refund every penny of
your money if, after eompletio q is i

contsa T sive son D 0, you are not satisfied with the

Act Now—NEW 64-
Page Book Is FREE

Send for this book of Radio infor-
mation. It won't cost you a penny.
1t has put hundreds of fellows on
the road to bigger pay and success.
Get it. Inrvestigate. See what Radio
has to offer you, and how my Em-
ploymeut_Department helps you get
into Radio after you graduate. Clip
or tear out the coupon and mail it
RIGHT NOW.

J. E. SMITH, President
Dept. OAE

National Radio Institute
Washington, D. C.

%

waa{

at Home to Fill
ig-Pay|

o

practical way

Find ouf
abouf I‘I:Iis

J. E, SMITH. President B

Dept. OAE. National Radio Instltute

Washington, D. C.

Dear Mr. Smith: Kindly send me your big hook, “Rich
Rewards in Radio.”” giving information on the big-
money opportunities in Radio and your practical method
of teaching with six hig outfits. I understand this book
is free. and that this places me under no- obligation
whaterer.

N AT oeeee e Age ... R
Address .. ...................
Iy e e State. ...
Occupation........

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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(With & bow to Kodak)

Only Magnavox can build and sell a
DYNAMIC Speaker; by authority of

the United States Patent Office.

Only Magnavox customers and dealers
can employ the selling force inherent in

that word DYNAMIC.

Only Magnavox ownerscan enjoy true-

 to-life dynamic REALISM, and a life-

IT ISN'T A

MAGNAVOX

ITISN'T A

DYNAMIC

Models 401, 403 and 405
1244 " high, 12" wide,
814"deep,10%" cone

time guarantee-—made possible by the
new Magnavox X-Core construction.

THE JJAGNAYOX (OMPANY

Originators of the dynamic loud speaker in 1911

Factory and Pacific Sales . . . . . .. OAKLAND, CALIFORNIA
Factory and Sales East of the Rockies . . . . CHICAGO, ILLINOIS

2932

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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NELSON AC RECEIVER IN PALMER

CONSOLE

The NEW

"Nelson AC Receiver
A Masterpiece in Radio

HE new Nelson AC Receiver fully utilizes every known
T advance in radio science. It offers the dealer the advan-
tage of all modern essentials of performance, construction,
reliability and dependability, which few receivers on the mar-
ket today can match. Employing 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 hegins.

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 Electro-Dynamic Speaker—
the big 117 size, to take the tremendous power

of the highly efficient Technidyne circuit, and
reproduce everything, bass or treble, music or
voice, in the true, realistic tone re-created by
the instrument itself. Here you have Power

This very altractive model appeals to those seeking for
somecthing different in a fine radio receiver. Slightly mod-
ernistic in design, it embodies good taste and graceful
lines. Walnu! construction throughout, with French doors
of diamond matched Oriental walnut set off by carefully

selected walnut panels.
electro-dynamic speaker.

LIST PRICE $185, without tubes

This receiver fully described in this issue.

Equipped with large Jensen DC

Nolte These Features:

AC OPERATION

Practical AC operation assures consistent per-
formance. Oversize air-cooled power trans-
former, with unique voltage control device
makes for more efficient operation and longer

tube life.

HUMLESS
Use of the new AC heater type tubes insures
freedom, from lhum and all extrancous woises,
which in  combination with DC_ dynamic
speaker and large capacity Mershon Filter Con-
denser means an unusually fine quality of re-

production.
SELECTIVITY ]

Completely shielded four-in-line tuning con-
denser and scientifically accurate coils, used in
a highly efficient pre—selectlon circuit, permits
a degree of selectivity which easily separates
powerful locals and brings in distant gtations
with the punch.of a local.

SUPER-SENSITIVITY

Power detector and improved radio frequenc
amplifying stages completely eliminates possl-
bility of oscillation, yet maintains 100 % sen-
sitivity., Circnit is designed to provide equal
amplification over the entire warveband,

APPEARANCE

Consoles are especially designed to incorporate
bLeauty and good taste. Only the finest hard-
woods and best craftsmanship enter into their
construction. Lustrons hand-rubbed finish and
authentic styles fit into any decorative. scheme.

DEALERS WANTED

Responsible dealers everywhere 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 South Dearborn Street

“We Ship Faster”

PRICE

Range of prices and styles sufficient to meet
with the individual taste and ideas of each
user. Large scale production allows price to
be kept far below that of any other receiver of
equal quality and performance.

POWER DETECTION

Tuned power detector circuit operating at high
efficiency, is in keeping with latest engineer-
ing practice. Due to impossibility of overload-
ing detector cireuit, more volume and purer
tone are a matter of course.

“245’S IN PUSH-PULL

Two 245 super power amplifying tubes in the
output stage have an output far in excess of a
250 power tube, giving an unsurpassed gnality
of reproduction which represents the utmost in
tonal refinement.

TONE

Iarge oversize transformers. well designed audio
and radio frequency circuits, and a large Jen-
sen dynamlic speaker, each carefully matched,
all contribute to the wonderful tone quality,
characteristic of this fine receiver.

TREMENDOUS VOLUME

Perfection in_ the audio frequenecy anplifying
stages coupled with the large wmdistor.-.. ou -
put of the deteclor circuit makes possible an
ultimate power output of auditorium volume,
and from concert volume to a whisper at will.

Chicago, 111.

5

Address

... Range . .. Tone!

3
NELSON AC-30 RECEIVER IN MORTON
CONSOLE

A moderately priced console receiver in a lowboy model
of distinctly beautiful and graceful lines., Finest walnut
and other hardwoods used throughout. Gemnuine walnut
burl overlay with straight grained Oriental walnut instru-
ment panel. Carefully matched diagonal grain sliding
doors. Rich hand rubbed finish that fits in any decorative
scheme whatever., Equipped with large Jensen electro-
dynamic speaker.

LIST PRICE $170 without tubes

NELSON ELECTRIC COMPANY
508 SOUTH DEARBORN STREET,
CHICAGO, ILLINOIS.

Please send me full information regarding the New Nelson AC
Receiver, together with details on Dealer Franchise, etc.

NAME o e e e

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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Citizens Radio Call Book Magazine

AND TECHNICAL REVIEW

Registered in U. S. Patent Office

C. O. STIMPSON, President Established 1921 F. A. HILL, Editor

D. H. BELL, Secretary-Treasurer ! . . RICHARD K. PEW, Technical Editor

H. ANHEISER, Assistant Treasurer ‘ Executive Ofﬁces: C. B. BENSON, Advertising Manager
508 So. Dearborn St., Chicago, 11 M. R. HARRIS, Circulation Manager

Member Audit Bureau of Circulations

JANUARY, 1930 . Published January, March, September, November Vol. 11, No. 1
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Automatic Testing Machine Checks Performance of Completed Radio Chassis 62
POWER AMPLIFICATION DEPARTMENT
New York Power Amplifier System May Serve as Model for Others 63
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Distribution of Broadcast Chains by Cities

Kilo-

Chain cycles
Akron, Ohio
WEJC e e National 1450
Asheville, N. C.
WWNC e, Columbia 570
Atlanta, Ga.
WSB e National 740

Baltimore, Md.

WBAL .
WCAO ..

...National 1060
...Columbia 600

Birmingham, Ala.

WAPI .. _..National 1140

WBRC ...Columbia 930
Boston, Mass.

......Natlonal 590

...National 990

.Columbia 1230

Bowmanville, Can.

CKGW e Columbia 960
Buﬁalo N. Y.
.National 550
Columk-ia 900

Columbia 1470

Charlotte, N. C.
WBT et seeeecaeeeeee e National 1080

Chattanooga, Tenn.

WDOD .Columbia 1280
Chicago, Il
WGN . ...National 720

National 720
National 870
National 870
National 1020
National 1020
National 1280
National 560
...Columbia 670

_..Columbia 770
Columbia 1130

Cincinnati, Ohio

...National 700
National 1330
...Columbia 550

Cleveland, Ohio
WTAM . National 1070

WEAR ...National 1070
WHK .. _..Columbia 1390
Columbus, Ohio s
WAIU . i 640
WCAH 1430
Council Bluffs, Iowa
KOIL e Columbia 1250
Covington, Ky.
WCKY e 1480
Dallas, Texas
800
1040
Davenport, Iowa
wOcC National 1000
Denver, Colo.
KOA National 830
Des Moines, Iowa
WHO e National 1000
Detroit, Mich.
WWJ National 920
_..National 750

...Columbia 1240

Dupont, Colo.
KLZ Columbia 560

Ft Wayne Ind.
........................................ Columbia 1160

WBAP e National 800

............................................ National 1430

Chain

Hartford, Conn.
WTIC . National
Hot Sprmgs Ark,
KTH B National
Houston, Texas :
KPRC e, National
Independence, Mo.
KMBC e Columbia
Indlanapohs Ind.
WEBM e Columbia
Jackson, Miss.
WIDX . ...National
Jacksonvxlle Fla.

T - G National
Kansas City, Mo.
WDAF e National
Kingston, Can.
CFRB Columbia
Lawrence, Kan.,
WREN e National
Lincoln, Neb.
KFAB e National
Little Rock, Ark.
KLRA e Columbia
London, Can.
CIGC e, Columbia
Los Angeles, Calif.
KECA .. _.National
KFI _.National
KHJ Columbia
Louisville, Ky.
WHAS e Jational
Memphls, Tenn.
WMC ..National
Miami Beach, Fla
WIOD National
Mllwaukee Wis.
WTM]J _.National
WISN ..Columbia
Minneapolis, Minn.
WCCO Columbia
WRHM . Columbia
Montreal, Can.
CKAC e, Columbia

WSMB National
WDSU ... ...Columbia
New York N. Y

National
\’\’]7 . National
WABC . ...Columbia
Norfolk, Va.
WTAR e, Columbia
Oakland, Calif.
KGO e, National

........................................ Columbia

Omaha, Neb.

wWOow National
Philadelphia, Pa.
WFI National

WLIT .. ..National
WCAU .Columbia
WFAN ...Columbia
Pittsburgh, Pa.

WCAE .. .....National
KDKA ..National

Columbia

Kilo-

cycles

1060

1040

920

950

1230

1270

900

610

960

1220

770

1390

910

1430
640
900

1300

620
1120

810
1250

730

650
1490

1320 -

1270

660
760
860

780

790

1260

900
1470

590

560
560
1170
610

1220
1290
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Chain
Portland, Me.
WCSH e, National
Portland, Ore.
KGwW .. ...National
KOIN ...Columbia
Providence, R. 1.
WJAR .. ....National
WEAN .. ...Columbia
Raleigh, N. C.
WPTFE e National
Richmond, Va.
WRVA e National
Roanoke, Va.
WDBJ e Columbia
Rochester, N, Y.
WHAM ....National
WHEC ..Columbia
Salt Lake City, Utah
....National
...Columbia
....National
-..Columbia
....National
_..Columbia
Schenectady, N. Y.
WGY e National
Seattle, Wash.
KOMO e, National
Sioux City, Towa
B3 T O Columbia
Spokane Wash.
....National
KFPY ...Columbia

National

...National
National
...Columbia

St. Paul, Minn.

KST P e National
Superior, Wis,
WEBC e National
Syracuse, N. Y.
WEFBL National
Tacoma, Wash.
KVI et Columbia
Tallmadge, Ohio
WADC e Columbia
Toledo, Ohio
WSPD National
Toronto, Can.
CKGW e National
Topeka, Kan.
WIBW e Columbia
Tulsa, Okla.

KVOO .. ...National

Washmgton, D. C.

....National
...Columbia

‘Whitehaven, Tenn.

WREC .Columbia
Wichita, Kan.

KFH Columbia
Worcester, Mass.

WTAG e National
Youngstown, Ohio

WEBN e, Columbia

Kilo-
cycles

940

620
940

890
780

630
1110

930

1150
1440

1130
1290

1190
1490

630
610

790
970
1330

590
860

990

550
1350
1090

1460
1290
900
760
1320
1340
690
1300

1140

950
630

600
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BUYING RADIO TUBES
Lady Luck or Old Man Chance have never
produced a consistent winner! Nowhere
does that truth apply more
strongly than in the buying or
selling of radio tubes. Too much
reliance on false quality claims
has inevitably resulted in dis-
appointment for the purchaser
—and in actual loss for the
dea|er. TRiAD Insurance has at
last definitely eliminated all
guesswork in tube buying. The
printed certificate accompany-

| URIAT
24-AC

il

DON'T TAKE
CHANCES

ing every TRIAD Tube guarantees a mini- |

mum of six months’ perfect service. It stan’c|s’:_

as positive protection for dealer and pur-
chaser alike —an unconditional guarantee
that is winning thousands of friends daily.

TRIAD MFG. CO., INC., PAWTUCKET, R. 1.

Tune in on the Triadors—Friday evenings—
8 to 8:30—Eastern Standard Time—over
WJZ and associated NBC stations.

TRIAD

EINSURED

v

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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;'[/ TRIAD—THE WORLD'S ONLY INSURED RADIO TUBEI \2


www.americanradiohistory.com

12

Citizens Radio Call Book-Magazine and Technical Review

American Broadcasting Stations

@

mission. This list

Initials such as E, C,

KCRC

1370 kc, Enid, Okla,,

w,

KDB

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

Champlin Refining Co., 100

Santa Barbara

KDFN

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

KDKA

980 ke, East Pittshurgh, Pa., Westinghouse E. &
M. Co, 50,000 w. L.

KDLR

1210 ke, 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.

KECA

1430 ke, Los Angeles, Calif
Radio Co., 1000 w, P.

., Pacific Development

=
KEJK
710 ke, Beverly Hills, Calif., R. S. MacMillan, 500

W,

KELW

780 ke, Burbaunk, Calif., Earl L. White, 500 w, P,
“The White Spot of the San Fernando \’allcy

KEX

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

KFBB

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

Buttrey Broadcast,

KFBK

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

KFBL

1370 ke, Everett, Wash., Leese Bros.,
“The Voice of Puget Sound.”

50 w, P,

KFDM

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

KFDY

550 ke, Brookings, S. D., State Co'lege. 500 w, C.

KFEL

920 ke, Denver, Colo., Eugene P. O'Fallon, Ine.,
250 w, M, “The Argonaut Station.”

LI, and P denote Eastern, Central,

KFEQ

680 kc, St. Joseph, Mo., Scroggin & Co., 2500 w.
C.

KFGQ
1310 ke, Boone, Iowa,
100 w, C.

Boone Biblical College

KFH

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

KFHA

1200 ke, Gunnison, Colo.,
of Colorado, 50 w.

KFI

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

Western State College

KFIF

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

KFIO

1230 ke, Spokane, Wash,,
Corp., 100 w day, P

KFIZ

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

KFJB

1200 ke, Marshalltown, Towa. Marshall Electri ic Co..
100 w, C “Marshalltown, the Heart of Towa.’

Spokane Broadcasting

KFJF

1470 ke, Oklahoma City, Okla.. National Radio
Mig. Co., 5000 w, C, “Radio Headquarters of Olkla-
homa.”

KFJI

1370 ke, Astoria, Ore.,
100 w, P.

KFJI Broadecasters, Inc.,

KFJM

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

KFJR

1300 ke, Portland, Orec.,
500 w, P

Ashley C. Dixon & Son.

KFJY

1310 ke, Ft. Dodge, Iowa, C. 8. Tunwal, 100 w, C.

KFJZ

1370 ke, Ft. Worth, Texas, Henry Clay Meacham,
100 w, C

KFKA

880 ke, Greeley, Colo., Colorado State Teachers
College, 500 w, M. Shared.

www americanradiohistorv com

Station assignments shown in the following pages were made by the Federal Radio Com-
revised from issue to issue and is therefore up-to-the-minute.
Mountain and Pacific time.

KFKB

1050 ke, Milford, Kan., KFKB Brdcstg. Assn,
5000 w, C, “The Sunshine Station in the Ieart of
the Nation.”

KFKU

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

KFKX

See under KYW.

KFLV

1410 ke, Rockiord, Ill., A. T. Frykman, 500 w, C.

KFLX

1370 ke, Galveston, Texas, Geo. Roy Clough, 100
W,

KFMX

1250 ke, Northfield, Minn.,

w,

KFNF

890 ke, Shenandoah, Towa, He--+ Field Seed Co..
500 w, C, “Known for Neighbo Folks.”

KFOR

1210 ke, Lincoln, Neu.,, Howard A. Shuman, 100
w, C

Carleton College, 1003

KFOX

1250 kc. Lorg DBeach. Calif., Nichols & Warriner,
Inc., 1000 w, P, “Where Ycur Ship Comes In.”

KFPL
1310 ke. Dublm Texas, C. C. Baxter, 15 w, C,
**Baxter’s Place.’

KFPM

1310 ke, Greemllle Texas, The New Turniture
Co., 15 w, C. DBiggest Little Ten Watts on the
ir.”

KFPW

1340 ke, Silaam Springs, Ark.,, Rev.
Srewart, 50 w, C.

KFPY

860 kc, Spokane, Wash.,
500 w, P.

KFQA

See under KMOX.

KFQD

1230 ke, Anchorage,
Club, 100 w.

KFQU

1420 ke, Holy City, Calif.,

KFQW

1420 ke, Seattle. \Wash., KTQW. Inc,
“Gateway to Alaska and the Orient.”

Lannie V.

Symons Investment Co.,

Alas>ka, Anchorage Radio

W. E. Riker, 100 w, I’

100 w, P,
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ELECTRAD TRUVOLTS

ADJUSTABLE Safest for
SLIDING Eliminators and Power Packs
CI.]P TRUVOLT Resistanees are double-

wound. The resistance wire is
first wound around an asbestos
covered enameled copper core,
then around a fire-clay base.
Only with this patented winding

TRUVOLTS have long been the
radio engineer’s favorite heavy
. duty resistance. Their patented air-

can be secured the greater air- M . -7
cooled area which has made cooled winding (see large illustra-
“TRUVOLT” a synonym for tion) makes for more uniform, ac-
“PERFECT PERFORMANCE. curate performance, reliability and

: ) '\ g

longer life.

Fixed types have adjustable sliding
clip for quick adjustment. Made
in all usual sizes and wattage ral-
ings.

A RESISTANGE WIRE-=~
7 " "WOUND ON
- ASBESTOS

VARIABLE
TRUVOLTS

Distinctive TRU.
VOLT winding
with knob varia-
tion and metal
ventilating shield.
Ideal for experimental power banks
where constant variation is essen-
tial. Last longer owing to endwise
travel of contact over resistance
wire. One-hole panel mounting.

22 sizes, List Price $2.50.

U. 8. Pat. 1676869
& Pats. Pending

There’s a Reason for

ELECTRAD Superiority

OU can rely on getting what you pay for in

ELECTRAD Resistances and Voltage Con-
trols because they’re buili to PERFORM. Manu-  °
facturers and Custom Radio designers use them
because they must have quality when their own
reputations are at stake.

Super-TONATROL
Heavy Duty
Volume Control

Ably supervised manufacture, coupled with the
will and facilities to work constantly for IM-
PROVEMENY—ithat’s why ELECTRAD superi-
ority is definite and real—that’s why the name
“ELECTRAD” is respected the world over by
men who KNOW radio values.

T.icensed by
Tecbinidyne
Corp.

U. 8. Pats.
103403-04

Built for long life with the heavy
currents of modern power receiv-
ers. Resistance element permanently
fused to enameled metal plate.

5 Easily dissipates 5 watts., Pure sil- :
ver multiple contact provides de- >
lightfully smooth eperation with ,
stepless variation. Metal cover, ¢
firmly riveted for strength. ¢

TRUVOLT DIVIDER

The Universal Voliage Divider

Simply connect the DIVIDER to any climi- Handy slotted SOIdering "
nator output—adjust its calibrated knobs lugs. L
from a simple chart—the desired B and 7 . . " ar
C voltages are rcady at five convenient types with resis- (4 JUIS
taps. No calculations nccessary. TRU- tance values and 0' 40‘ o°
VOLT air-cooled resistance bank. Hand- curves to meet most " 2
some compact Bakelite case. A great ¢ & &
time-saver in experimental work. List U. 8. Pat. 1676869 volume control 4 éeo //
Price $10.00. & Pats. Pending needs. $2.40 to 2 S8 & S
$3.50. R
"' ‘{:,3" Qe"' \\Q 4 e
] 4 g ?
i75 Varick St., New York, N.Y. o
. 1234
l' (_g‘\qo’\‘)ﬁ &
. 0‘ be‘
AP
PR UANED L
4 o < S
; & (%3 Q)
I N C  ANNANMNAAAAAAANAANAAN O e
& chﬂ %@ %‘0
y &QV L 4 & .,
o S Pid \‘0 ! &
" V@ Q\<>Q S »‘\b C}‘d o
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KFQZ

860 ke, Los Angecles, Calif., Taft Radio & Broad-
casting Co., Inc., 250 w, P

KFRC

610 ke, San Francisco, Calif., Don Lee, Inc., 1000
P.

w,

KFRU

630 ke, Columbia. Mo., Stephens College, 500 w,
C, “Where Friendliness Is Broadcast Daily.”

KFSD

600 ke, San Diego, Calif., Airfan Radio Corp., 500
w, P

KFSG

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

KFUL

1290 ke, Galveston, Texas, W. H. Ford 500 w,
C, “The City of Pelpetual Sunshine.”

1270 ke, Colorado Springs, Colo., W. D. Corley,
1600 w, M, “Known for bnsuxpasshd Mountain

Scenery.”

KFUO

550 ke, St. Louis, Mo., Concordia Theologlcal Sem-
inary, 500 w, C, “The Gospel Voice.

KFUP

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

KFVD

1000 ke, Culver City, Calif., Los Angeles Broad-
custing Co., 250 w. P.

KFVS

1210 ke, Cape Glrardeau Mo.. Hirsch Battery &
Radio Co., 100 w, C, “The City of Opportunity.”

KFWB

950 ke, Hollywood, Calif.,
casting Corp., 1000 w, P.

KFWF

1200 kc, St. Louis, Mo., St. Louis Truth Center,
Inc,, 100 w. :

KFWI

930 ke, San Francisco, Calii,,
ments, Inc.,, 500 w,

KFWM

930 ke, Richmond, Calif., Oakland Educational So-
ciety, 500 w, P, “The Most Good to the Most
People.”

Warner Bros. Broad-

Radio Entertain-

KFXD

1420 ke, Jerome, Idaho, Service Radio Co., 50

w, M.

KFXF

920 k¢, Denver, Colo., Pikes Peak Rroadcasting
Co., 250 w, M, “The Voice of Denver.”

KFXJ

1310 ke, Edgewater. Colo.. R. G. Howell, 50 w,
M, ‘“America’s Scenic Center.”

KFXM

1210 ke, San Bernardino. Catif., Lee Bros. Broad-
casting Co., 100 w, P, “The Voice of the Orange
Empire.”

KFXR

1310 kc, Oklahoma City, Okla., Exchange Avenue
Baptist Church, 100 w, C

KFXY

1420 kc, Flagstaff, Ariz., Mary M. Costigan, 100

W,

KFYO

1420 kc, Abilene, Texas, T. E. Kirksey, 100 W, C,
“Breckenrxdge the Dynamo of West Texas.”

KFYR

550 kc, Bismarck, N. D., Hoskins-Meyer, 500 w,

KGA

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

KGAR

1370 ke, Tucson, Ariz., Tucson Motor Service Co., ’

100 w, M, “Way Out on the Desert.”

KGB

1330 ke, San Diego, Calif., Pickwick Broadcasting
Corp., 250 w, P, “Music for the Sick.”

KGBU

900 kc, Ketchikan, Alaska, Alaska Radio & Serv-
icc Co., 500 w.

KGBX

1370 ke, St. Joseph, Mo., Foster-Hall Tire Co.,
100 w.

KGBZ

930 ke, York, Nebr.,, Geo. R. Miller, 500 w, C,
“The Swine and Poultry Station.”

KGCA

1270 ke, Decorah, Towa, Chas. W. Greenley, 50 w,

KGCI

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

KGCR

1210 k¢, Watertown, S. D., Cutler’'s Radio Broad-
casting Service, Inc., 100 w.

KGCU

1200 ke. Mandan, N. D.. Mandan Radio Associa-
tion, 100 w, M, “The Voice of the Wcst.”

KGCX

1310 ke, Wolf Point, Mont., First State Bank of
Vida, 100 w, M.

KGDA

1370 ke, Dell Rapids, S. D., Home Auto Co., 50 w.

KGDE

1200 ke, Fergus Falls, Minn.,, Jaren Drug Co.,
50 w, C.

KGDM

1100 kc, Stockton, Calif., E. F. Peffer, 50 w.

www americanradiohistorv com

KGDY

1200 ke, Oldham, S. Dak., J. Albert Loesch, 15
W, .

KGEF

1300 kc, Los Angeles, Calif.,
Church, 1000 w, P

KGEK

1200 ke, Yuma, Colo.,, Beehler Elec. Equip. Co.,
50 w, M. Shared.

KGER

1360 ke, J.ong Beach, Calif.,, C. Merwin Dobyns,
100 w, P, “The Service Club of the Aiwr.”

KGEW

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

KGEZ

1310 ke, Kalispell, Mont.,, Chamber of Commerce,
100 w, M, “Located in the Switzerland of Amer-
ica—The Beautiful Flathead Valley.”

KGFF

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

KGFG

1370 ke, Oklahoma City, Okla.,, Faith Tabernacle
Assn.él 100 w, C, “The Whole Gospel to the Whole
World.”

KGFI

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

Trinity Methodist

KGFJ

1200 ke, Los Angeles, Calif., Ben S. McGlashan,
100 w, P, *“Keeps Good TFolks Joyful ”’

KGFK

1(2)00 ke, Hallock, Minn., Lautzenheiser Mitchell,
50 w,

KGFL

1370 ke, Raton, N, Mex., Hubbard & Murphy, 50
w, M.

KGFW

1310 ke, Ravenna, Neb., Otto F. Sothman, R. H.
McConnell, 50 w.

KGFX

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

KGGC

1420 k¢, San Trancisco, Calif., Golden Gate Broad-
casting Co., 50 w,

KGGF

1010 ke, Picher, Okla.,, D. L. Connell, M.D., 500
w.

KGGM

1370 ke, Albuquerque, N. Mex.,
Broadcasting Co., 250 w.

KGHF

1320 k¢, Pueblo, Colo., Ritchie & Finch, 250 w, M.

KGHG

}5310 ke, McGehee, Ark.,, Chas. W. McCollum,
0w,

New Mexico
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Announcing

our production of a
new short wave radio
receiving set—the
most outstanding ad-

3
> WV J BN, : =§‘
G0N

vanced development S
on the market. F/[
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This new Short Wave Receiver de-
sign by Charles R. Leutz now places
short wave reception on a much more
reliable basis. New and original fea-

Full information will be furnished on request.

C. R. LEUTZ, Inc.

parts for short wave work, this
new design is made entirely of
new parts specially designed
for short wave reception and
tures are included which overcome some of the with a complete knowledge of the scientific requirements.
early difficulties in short wave reception. In- The result is short wave performance which sets entirely
stead of adapting ordinary broadcast receiver new standards for distance and reliability.

b>

ALTOONA, PA, U. S. A, . Cables Experinfo
q WEST COAST NEW YORK PARIS
B. J. HOWDERSHELL ROOM 628 BALDWIN M. BALDWIN
% é 412 West Sixth Street 112 West 42nd Street o | Boulevard Haussmann
9/ N Los Angeles, California, U. 8. A. New York City, U. S. A. Paris, France )
\
2 // Ny J
%

NN \2\\\\@/ ©2 \\“
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From anywhere to any-
where it brings in the most
= distant stations.
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KGHI

1200 %ke, Little Rock, Ark.,
100 w.

Berean Bible Class,

KGHL

950 ke, Billings, Mont., Northwestern Auto Supply
Co., 500 w,

KGHX

1500 ke, Richmond, Tex., Houston Brdestg. Co.,
50 w, C.

KGIQ

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

KGIR

1360 ke, Butte, Mont.,

KGIW

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

KGIX

1420 ke, Las Vegas, Nev, J' M. Heaton, 100 w.

KGJF

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

KGKB

1500 ke, Brownwood, Tcx., Eagle Publ. Co., 100

w,

KGKL

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

KGIR, Inc., 250 w, M.

KGKO

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

Wichita Falls Broad-

KGKX

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

KGO

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

KGRC

1370 ke, San Antonio, Texas, Eugene J. Roth, 100
w,

General Electric Co.,

KGRS

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

KGU

940 ke, Honoluly, Hawaii, Marion Mulrony., Ad-
vertising Publ, Co.. 500 w, “In the Land oi Sun-
shine, the Future Playground of Arerica.’

KGW

620 ke, Portland, Ore., Oregonian Pub. Co., 1000
w, P, “Keep Growing Wiser.”

KGY

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

KHJ

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

KHQ

590 kc, Spokane, Wash., Louis Wasmer, Inc., 1000
w, P, “In the Friendly City.”

KICK

1450 ke, Red Oak, Iowa, Red QOak Radio Corp.,
100 w.

KID

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

KIDO

1250 ke, Boise, Idaho, Boise Broadcasting Station,
1000 w, P

KIT

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

KJBS

1070 ke, San Francisco, Calif.,
Sons Co.,
Battery.”

KJR

970 ke, Seattle, Wash., Northwestern Broadcasting
Co., 5000 w,

KLCN

1290 k¢, Blytheville, Ark., C. L. Lintzenich, 50

w,

KLO

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

KLPM

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

KLRA

1390 ke, Little Rock, Ark., Arkansas Broadcasting
Co., 1000 w.

KLS

1440 k¢, Oakland, Calif., Warner Bros, 250 w, P,
“The City of Golden Oppor’mmty

KLX

880 kc. Oakland, Calif.. Tribune Pub. Co., 500 w,
P, “Where Rail and Water Meet.”

KLZ

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

Julius Brunton &
100 w, P, “The Voice of the Storage

KMA

930 ke. Shenandoah, Iowa. May Seed & Nursery
Co.. 500 w, C, “I\eeps Millions Advised.”

950 ke, Kansas City. Mo., Midland Broadcasting

Co.. 1000 w, “Xansas City's Most Powerful
Public Service Broadcasting Station,”

KMED

1310 kc. Medford. Ore.,, Mrs. W. J. Virgin, 50 w,
P. ‘Sec Crater Lake.”

KMIC

IIZOP ke, Inglewood, Calif.,

w,

Dalton’s, Inc., £00

KMJ

1210 ke, Fresno, Calif.,

w,

J. McClatchy Co., 100

www americanradiohistorv com

KMMJ

740 kc, Clay Center, Neb,, The M. M. Johnson
Co., 1000 w, C, The Old Trusty Station.”

KMO

860 kc, Tacoma, Wash.,

KMOX

1090 ke, St. Louis, Mo., Voice of St. Louis, Inec.,
5000 w. C.

KMTR

570 ke, Hollywood, Calif.,
500 w,

KNX

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

KOA

830 ke, Denver, Colo., General Electric Co., 12,500

w, M.

KOAC

550 ke, Corvallis, Ore., Oregon State Agricultural
College, 1000 w, P, ‘Science for Service.”

KOB

1180 ke, State College, N. M., N. M. College of
Agri. & Mech. Arts, 10,000 w, M, “The Sunshine
State of America.”

KGCW

1400 kc. Chickasha, Okla.,, Oklahoma College for
Women, 250 w, C.

KOCH

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

KMO, Inc, 500 w, P.

KMTR Radio Corp.,
P, “Your Friend in Hollywood.”

B

KOIL

1260 ke, Counml Bluffs, Iowa. Mona Motor OQil
Co., 1000 w, C, “The Hilltop Studio.”

KOIN

940 ke. Portland, Ore., KOIN, Inc., 1000 w, P,
“The Station of the Hour.”

KOL

1270 ke, Seattle, Wash.,
1000 w, P

Seattle Broadcasting Co.,

KOMO

970 ke, Seattle, Wash,,
Inc., 1000 w, P

KOOS

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

Fisher’'s Blend Station,

KORE

1420 ke, Eugene, Ore., Eugene Broadcast Station,
100 w, P

KGY

1390 ke, Phoenix, Ariz., Nielsen Radlo Supply Co.,
500 w, M, “Kind Friends Come Back.

KPCB

1210 ke, Seattle, Wash,, Wescoast Broadcasting

Co., 50 w, P. Shared.

KPJM

1500 ke, Prescott, Ariz.,

Miller & Klahn, 100 w,
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVIFE;!SEEPS YOU UP-TO-THE-MINUTE R T I
R“E .- l‘ ON THE NEWEST DEVELOPMENTS IN RADIO, TEI:E_VISION. AND TALKING PICTURES g o He

Big Money quick——the chance to more than double your salary—is offered to you now. RADIO

has leaped from the experimental stage to a gigantic industry, employing many, many thou~

sands and loudly calling for MorE TRAINED MEN to fill the Big-Pay jobs.

TALKING PICTURES have taken the larger cities by storm and will sweep the entire country,
opening up many new good jobs everywhere. TELEVISION now comes with even greater

promise of a large number of good paying jobs and big profits for those who are prepared.

Big Money Now! More to Come
Here is an entirely new field of profitable employment-—Big-Money Jobs—$2500
—$3500—$5000 and up, right now—Ilots of money easily made in spare time—
increasing pay for you and more and more money as this new industry

grows bigger and bigger. Let F.H.Schneiland R.T.l.

Advisory Board Help You
Mr., Schnell, Chiet of the R. T. I.

Answer the Call—Get Into This Staff, is one of the ablest and best
Money-Making Industry Now! tventy yema ot el experionde:

The “R.T.1.” famous ‘3 in 1” Home Training in Radio, Television ggﬁw&ﬁicgscﬁ%gusvgtﬁwﬁuyﬁe.arqﬁlrti%‘é{-
and Talking Pictures fhakes it easy for men, youngmen and boys to Ao Manager, of American Radla
get into this new field quickly. R. T. I. home trainingis practical of tha U, B Ne . Tnvengor and desiznen
and easy to understand. [t trains your head and hands at the G . e e TE1
same time. Your opportunities for money-making are un- Bo-‘;fg'.sg‘ggp‘gsne(‘f g;'emrggbg&;}[ggggg

limited. Y our age,amount of education, or experience make no difference.
If you are interested and ambitious you can succeed. Are you willing to
use a little spare time at home? Thatis all you need to quickly start
making money with R. T. 1. material and home training.Y ou will be
ready for a good job or profitable business of your own, even before
youfinishthe training. Remember—you learn athomein your spare
time on actual equipment included in fine, big outfitssent youby
R.T.I. R.T.I. with all its connections in the industry, keeps
you up-to-date and pushing forward all the time.

R. T. I. Wonderful Free Book
Nothing Like It Ever Published

No one can fully realize the amazing size and future
growth of theRadio, Television, and Talking Picture
industries unless they know allthefacts revealed in
this R. T. 1. book.Noexaggeration is necessary—
the plain truth is astounding. It will open your
. e{ﬁs tI;)_t?e da“}n of the greatestdevelopmsutirfl ’ Ll
- e history of the world—the vastnumbero: B =
new money-making jobs—enormousspare- Is Now ':‘a.d": E'n_lg::?:irn'ghrough
txg}gproﬁts—allmthmeasy reach gf am- Today I am able to class myself ag a Radlo
itious men. Send for your copy before Engineer along with the leaders, and thisis all
this edition is exhausted. due _to the help of R. T. 1. I have been able to
handleefliciently every radio problem wlth which
Thave comein contact. I cannot say too much in
pratse of R.T.I.,andanyman desiring to improve
himselfcan do nothlng better than find out what
thls institution has to offer, and get started with
their trainipg.—H. E. SATTERFIELD, Chief Radio
Englneer, Western Air Express, Amarillo, Texas.

RADIO & TELEVISION INSTITUTE

the Radio industry.

BigR.T.1.Book Free—WhileThey Last

Xa@‘?%o Dept.821, 4806 St. Anthony Ct., Chicago
““‘5"" A B A S S B S S Sm

RADIO & TELEVISION INSTITUTE
Dept. 821, 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay” and full details of your
three-in-one Home Training (without obligating
me in any way).

STEP UP QUICK TO A BIG MONEY JOB THROUGHR. T. 1. training in Broadcasting, Sales, Serv=-
ice, Manufacturing, Repalring, Ship and Station Operating, Installing, in business for yourself. ' Name.....oooe..

R. T. . TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE Address........oo
R'T' I' PART TIME OR FULL TIME BUSINESS. OF YOUR OWN .~ City . . - L

Tell’Em Y ou Saw It in the Citizens Radio Call Book Maguazine and Technical Review
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KPO

680 ki, San Francisco, Calif., Hale Bros. & The
(C}hror,ﬁc]e, 5000 w, P, “The City of the Golden
ate.”

KPOF

880 l(é, Denver, Colo., Pillar of Fire, Inc., 500 w.

KPPC

1210 ke, Pasadena, Calif.,
Church, 50 w,

KPQ

1210 ke, Seattle, Wash,,
Co., 100 w, P

KPRC

920 ke, Houston‘ Texas, Houston Prmtlng Ca.,
1000 w, C, “Kotton Port Rail Center.”

KPSN

1360 ke, Pasadena, Calif.,
1000 w, P

KPWF

1490 kc, Westminster, Calif., Pacific Western
Broadcasting Federation, 5,000 w, P.

1380 ke, Pittsburgh, Pa., Doubleday-Hill Elec.
Co., 500 w, E, “The Smoky City Station.”

1010 ke, San Jose, Calif., First Baptist Church,
500 w, P, “For God and Country.”

KRE

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

KREP

620 ke, Phoenix, Ariz., KAR Broadcasting Co.,
500 w, M, “Phoenix, Where Winter Never Comes.”

KRGV

1260 ke, Harlmgen, Texas, Valley Radio Electric
Corp., 500

KRLD

1040 kc. Dallas, Texas, KRLD, Inc R 10 000 w, C,
“Down Where the Blue Bonnets Grow.”

KRMD

%:310 ke, Shreveport, La., Robert M. Dean, 50 w,

Pasadena Presbyterian

Wescoast Broadcasting

Pasadena Star-News,

KRSC

1120 ke, Seattle, Wash., Radio Sales Corp., 50 w
P.

KSAC

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

KSAT

1240 kc, Ft. Worth, Texas, Texas Air Transport
Broadcasting Co., 1000 w, C

KSCJ

1330 ke, Sioux City, Iowa, Perkins Bros. Co.,
1000 w, C.

KSD

550 kc, St. Louis, Mo., Pulitzer Pub. Co., 500 w,
C.

KSEI

900 ke, Pocatello,
Assn., 250 w, M, “Kummunity Southeast Idaho.”

KSL

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

KSMR

1200 ke, Santa Maria, Calif., Santa Maria Valley
R. R. Co., 100 w, P, “The Valley of Gardens.”

KSO

1380 ke, Clarinda, Towa, Berry Seed Co., 500 w,
C, “Keep Serving Others.”

KSOO

1110 ke, Sioux Falls, S. 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 ke, Oakland, Calif.,, Associated Broadcasters,
1000 w, P, “Knowledge, Truth and Beauty.”

KTAP

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

KTBI

1300 kc, Los Angeles, Calif., Bible Institute of
Los Angeles, 750 w, P.

KTBR

1300 ke, Portland, Ore.,, M. E. Brown, 500 w, P.

KTBS

1450 ke, Shreveport, La., S. R. Elliott and A. C.
Steere, 1000 w, E.

KTHS

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

KTM

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

KTNT

1170 ke, Muscatine, Towa, Norman Baker, 5000 w
C, “The Voice of the Iowa Farmers’ Union.”

KTSA

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

KTSL

1310 ke, Shreveport, La., Houseman Sheet Metal
Works, Inc., 100 w, C ’

KTSM

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

KTUE

1420 ke, Houston, Texas, Uhalt Electric, 5 w, C.
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Idaho, KSEI Broadcasting |

KTW

1270 ke, Seattle, Wash., First Presbyterian-Church,
1000 w, P.

KUJ

1500 ke, Longview, Wash., Columbia Broadcasting
Co., Inc, 10 w,

KUOA

1380 ke, Fayetteville, Ark., University of Arkan-
sas, 1000 w, C

KUSD

890 k¢, Vermilion, S. Dak., University of South
Dakota, 500 w, C

KUT

1120 ke, Austin, Texas, Kut Broadcasting Co., 500
w, C, “Come to University of Texas.”

1500 ke, Portland, Ore., Schaeffer Radio Co.,
15 w, P

KVl

920 ke, Tacoma, Wash.,, Puget Sound Radio
Bloadcastmg Co., 1000 w, P, “"Puget Sound Sta-
tion.” to

KVL

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

KVOA

1260 ke, Tuscon, Ariz.,, R. M. Riculfi, 500 w.

KvVOO

1140 ke, Tulsa, Okla., Southwestern Sales Corp.,
5000 w, C, “The Voice of Oklahoma.”

KVOS

11&200 ke, Bellingham, Wash.,, KVOS, Inc., 100 w,

KWCR

1310 ke, Cedar Rapids, Iowa, Harry F. Paar,
100 w. o - i
o |

1210 ke, Shreveport, La., Willlam E. Antony,
100 w, C.

KWG

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

KWJJ

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

KWK

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

Portable Wireless Tel.

KWKC

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

KWKH

850 ke, Kennonwood, La., W. K. Henderson.

10,000 w, C

%
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ANNOUNCING A GREAT SUPER RECEIVER

The Lincoln DeLuxe 10

Setting New Standards for Radio Performance

Five
Tuned
Seven
L. F. T
Sereen C.une.d
Grid 1Ircuits
Stages

Every Channel in Broadcast Band Registers Perfect
10 KC Separation from Local

ATMOSPHERIC NOISES PRACTICALLY ELIMINATED

Controlling five stages of extremely high gain screen grid stages with perfect
stability has produced in the Lincoln DeLuxe 10 a receiver of phenomenal per-
formance. Employing the highest type of solenoid transformers, individually
tuned by a large capacity variable condenser, has produced a perfect filter
system never before equaled.

CHASSIS . . .
SPECIFICATIONS: The high amplification resultant from five stages, brings the weakest signal
10 Tubes; Heater Supply in  up to local volume well below the noise level. It’s simply uncanny to listen to a

Chassis; Bakelite Sub-base

1034 x 227% inches. station 2,000 miles away coming in as powerful and quiet as your local station.

Statement by W. H. Hollister, Pres., Lincoln Radio Corporation

“In the last two years we have made some wonderful strides in the development
of the super circuit, but none can compare with results accomplished in the new
Lincoln DeLuxe 10. 1 wish every distance loving fan could be here in Chicago
and see this new receiver in action. Demonstrating in our laboratory, in a steel and
concrete building, it seemed impossible to miss one 10 KC band—WOR, WAEF
and all stations 10 KC from our own local came in without interference. At my
bome in Qak Park, Illinois, distant stations can be played at noon with good volume.
A feat supposed to be impossible on the most powerful receivers made. 1 hope
you will have the pleasure of verifying this almost unbelievable performance.”

Lincoln DeLuxe 10-B supplies cor- Setbuilders and Distributors write at once for complete information. You can
rect B voltages for Lincoln DeLuxe out-demonstrate any radio receiver known, with ease. Sold to authorized distribu-

10; also 60 mills, 150 volts for .
" field of Dynamie Speaker. tors only, direct from our offices.

LINCOLN RADIO CORPORATION

329 SOUTH WOOD ST. = CHICAGO - ILLINOIS.

Western Representatives
LINCOLN RADIO CORP., Dept. C LINCOLN RADIO SALES AGENCY
329 S. Wood St., Chicago . 200 Davis Stroct
Send full information on the Lincoln De- San Francisco, California
Luxe 10.
Name
s Y TR

Tell "Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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KWLC

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

KWSC

1400 ke, Pullman, Wash., State College of Washing-
ton, 500 w, P, “The Voice of the Cougars.”

KWWG

1260 k¢, Brownsville, Texas, Chamber of Com-
merce, 500 w, C, “Good Night, World.”

KXA

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

KXL

1420 ke, Portland, Ore., KXL DBroadcasters, Inc.,
100 w, P, “The Voice of Portland.”

1200 k¢, E! Centro, Calif.,, Irey & Bowles, 100

W,

KXRO

1310 ke, Aberdeen, Wash.,, KXRO, Inc.,, 75 w.

KYW

1020 ke, Chicago, Ill., Westinghouse E. & M. Co.,
3000 w, C

KYWA

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

KZM

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

NAA

690 ke, 434.5 m, United States Navy Department,
Washington, 'D. C., 1000 w, “Where the Time
Signals Originate,” E.

WAAF

920 ke, Chicago, Ill, Drovers Journal Pub. Co..
200 w daytime, C

WAAM

1250 ke, Newark, N. J.,, WAAM, Inc., 1000 w, E,

“Sunshine Station.”

WAAT

1070 ke, Jersey City, N. J., Bremer Broadecasting
Corp., 300 w, E

WAAW

660 kc, Omaha, Neb., Omaha Grain Exchange.
500 w daytime, C, ‘“Pioneer Market Station of the
West.”

WABC

860 ke, New York City, N. Y., Atlantic Broad-
casting Corp:, 5000 w, E.

WABI

1200 kc, Bangor, Maine, First Uriversalist 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 kc, Tallmadge, Ohio, Allen T. Simmons, 1000
w, E, “Watch Akron Develop Commercially.”

WAGM

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

WAIU

640 kc, Columbus. Ohio, Amecrican Insurance
Union. 500 w, E, “The Radio Voice of the Amer-
ican Iusurance Union.”

WAPI :

1140 ke, Birmingham, Ala., Alabama Polytechnic
Institute, 5000 w, C

WASH

1270 ke, Grand Rapids, Mich., WASH Broadcast-
ing Corp., 500 w, C

WBAA

1400 ke, Lafayette, Ind., Purdue University, 500

w, C

WEBAK

1430 ke, Harrisburg, Pa., Pennsylvania State 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 Lec, Nashville, Tenn., Tennessee Publishing
Co., 53000 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 Broadecasting
Corp., 500 w.

WBBL

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

WBBM

770 kc, Chicago, I}, Atlas Investment Co., 25,000

w. C.

WBBR

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

WBBY

1200 ke, Charleston, S. C., Washington Light In-
fantry, 75 w, E, “The Seaport of the Southeast.”

WBBZ

1200 ke, Ponca City, Okla.,, C. L. Carrell, 100

w,

www americanradiohistorv com

WBCM

1410 ke, 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., WBMS Broadcasting
Corp., 250 w.

WBNY

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

WBOQ

See under WABC.

WBOW

1310 ke. Terre Haute, Ind., Bauks 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 ke, Wilkes-Barre, Pa.,, Louis G. Baltimore,
100 w, E.

WBRL

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

WBSO

920 ke, Wellesley Hills, Mass., Dabson's Statistical
Org., Inc., 250 w, E.

WBT

1080 ke, Charlotte, N. C., Station WBT, Inc., 5000
w, IZ, shared, "The Queen City of the South.”

WBZ

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

WBZA

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

WCAC

600 ke, Storrs, Comnn., Teurpecticut Agriculiural
College, 250 w, E, 'Voice from the Nutmeg
State.”

WCAD

1220 ke, Canton, N. Y., St. Lawrence University,
500 w, E, “The Voice of the North Country.”

WCAE

1220 kc, Pittsburgh, Pa., Kaufman & Baer Co.
500 w, E, “Where Prosperity Begins.”

WCAH

1430 ke, Columbus, Ohio, Commercial Radio Serv-
ice Cos, 500 w, L.

i
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PILOT SCREEN-GRID

NEW [K[r[[AdeE.f

FEATURES OF
THE PILOT
SCREEN-GRID KIT

Kir No. K-123. Complete kit of parts for
Pilot Screen- Grid Receiver, including
‘Walnut-finished metal cabinet, but with-

out Power Pack. Custom Set-Builders’

Price in U. S. A.

Embeodies Pushi-pull audio
and all latest reflnements
of high-priced screen~grid
receivers.

Two screen-grid am-
plifiers fully shielded (7
tubes including rectifier).

So sensitive it operates
perfectly on a 10-foot in-
door aerial —mno outside
antenna required.

Highly seleetive—razor-
edge tuning.

Very simple to assem-
ble and wire. Removable
bottomm on cabinet per-
mits easy access.

Operated by practically
all 171-A power packs.

Kir No. K-122. Complete kit of parts

for Pilot Screen-Grid Receiver, including
drilled front panel. (Does not include
cabinet or Power Pack.) Custom Set-
Builders’ Price in U. S. A.

Kir No. K-124. Complete kit of parts

for Pilot Sereen-Grid Receiver, including
Walnut-finished cabinet and ABC Power
P3Cké ACustom Set-Builders’ Price in

fHORT WAVE

For A+ C. OPERATION

Kir No. K-115. The A. C. Super-Wasp,

designed by David Grimes, John Geloso
and Robt. S. Kruse, is a 10,000 mile
thriller utilizing Screen-grid and specially :

developed Pilotron 227. 2
Use your own ABC Power Pack or Pilot s so ;
K-111 at $16.50, especially designed for the

TUSE PILOTRON RADIO
TUBES, “endorsed by pro-
fessionals,” for these RE-
CEIVERS—and wherever
EXCEPTIONAL RE-
SULTS are REQUIRED!

BECAUSE we malke
Pilotrons ourselves—and
are SURE of their quality.

BECAUSE Pilot’s
Screen-Grid and  Short-
wave Receivers were en-
gineered to make FULL
USE of the superior qual~
ity built into Pilotrons!

‘When the A. C. Super-
Wasp demanded the de-
velopment of a tube to
meet the exacting re~
quirements of A.C. Short-
wave work, Pilotron P-227
was the result—an ont-
standingly superior tube
for broadcast receivers!

Super-Wasp. Power Pack Extra.
Custom Set-Builders’ Price in U. S. A.

For BATTERY OPERATION °

Kir No. K-110. The original Super-Wasp,
. used all over the world where A.C. is not s so
e availahle. Also preferred hy many S.W. p

sy fans. Custom Set-Builders’ Price in U. S. A. %

(b N v f.
. "%.i;g?.
eeeerereene - RETURN THIS COUPON -~~~ N—
_— RETURN THIS COUPON A WoRLD'S LARCEST
" RADIO INTERNATIONAL GUILD " ] Rapio Parts Prant

Y 103 Broadway, Brooklyn, New York i

1

v Enroll me as member of Radio International Guild, sending mem- \‘ .

. bership pin, ecertificate, card, and current issue of “Radio Design,” the
Y Gnuild’s official organ (also 3 additional guarterly issues). I enclose

% 50c, coin or stamps, to pay for everything for oue entire year. '

EstaBLISHED 1908

323 BERRY STREET
BROOKLYN, N. Y.
U.S. A.

Y AAress eeeeceerccerniea e s

% City .. . State

www americanradiohistorv com


www.americanradiohistory.com

22

Citizens Radio Call Book Magazine and Technical Review

WCAJ

590.kc, Lincoln, Neb.,
versity, 500 w, C

WCAL

1250 ke. Northfield, Minn., St. Olaf College, 1000
w, C, “The College on the Hill.”

WCAM

1280 kc, Camden,
E.

Nebraska Wesleyan Uni-

N. J., City of Camden, 500 w,

WCAO

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

WCAP

1280 kc, 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, Phxladelphla. Pa., Universal Broadcastmg
Co., 10, 000 w, E, "Where Cheer Awaits U.”

WCAX
1200 ke, Burlington, Vi.,
100 w, E.

WCAZ

1070 ke, Carthage, Ill.,

WCBA

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

TUniversity of Vermont,

Carthage College. 50 w.

WCBD

1080 ke, Zion, IN., Wilbur Glen Voliva, 5000 w,
C.

WCBM

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

WCBS

1210 ke, Springfield, Ill.,, Dewing & Meester, 100 w,
C.

WCCO

810 ke. Minneapolis, Minn., Northwestern Bdcstg.,
Inc., 7500 w, C, “Service to the Northwest.”

WCDA

1350 ke, New York, N. Y., Italian Educational
Broadeasting Co., 250 w, E

WCFL

1280 ke, Chlcago, I1l., Chicago rederatlon of La-
bor, 1000 w, C, “The Voice of Labor.”

WCGU

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

WCKY

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

WCLO

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

WCLS

1310 ke, Joliet, IIL.,

WCMA

1400 kec. Culver, Ind.. Culver Military Academy.
500 w, C, “The Voice of Culver.”

WCOA

1340 kc, Pensacola, Fla.,, City of Pensacola, 500
w, I, “Wonderful City of Advantages.”

WCOC

880 k¢, Meridian, Miss., Crystal Qil Co., 500 w, C.

WCLS, Inc., 100 w, C.

WCOD

1200 ke, Harrisburg, Pa., N. R. Hoffman Co., 100

W,

WCOH

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

WCRW

EZIO ke, Chicago, I, Clinton R. White, 100 w,

WCSH

940 kec. Portland, Me., Congress Square Hotel Co.,
500 w, E, “The Voice From Sunrise Land.”

WCSO

1450 ke, Spriugfield, Ohio, Wittenberg College, 500

w,

WDAE

1240 kc, Tampa, Fla.,, Tampa Publishing Co., 1000
w, E, “WDAE, the Voice of the Times at Tampa.”

WDAF .

610 ke, Kansas City, Mo.. I\ansas City Star Co.,
1000 w, C, “Enemies of Sleep.

WDAG

1410 kc. Amarillo, Texas, National Radio & Broad-
casting Corp., 250 w, C, “Where Dollars Always
Grow.”

WDAH

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

WDAY

940 k¢, Fargo, N. D., WDAY, Inc, 1000 w, C»

WDBJ

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

WDBO

1120 kc. Orlando, Fla., Rollins College, Inc, 1000
w, E, “Down Where the Oranges Grow.”

WDEL

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

WDGY

1180 ke, Minneapolis, Minn.,
1000 w, C

wWDOD

1280 ke. Chattanooga. Tenn., Chattanooga Radio
Co., Inc., 1000 w, C

Dr. Geo. W. Young,
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WDRC

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

WDSU

125% ke, New Orleans, La., Jos. H. Uhalt, 1000
w, C.

WDWF

1210 ke, Providence, R. I., Dutee W. Flint and
The Lincoln Studios, 100 w, E

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..I., The Shepard Stores Co.,
250 w, E, “We Entertam a Nation.”

WEAO

550 kc, Columbus, Ohio, Ohio State University,
750 w, E.

WEAR

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

WEBC :

1290 ke, Superior, Wis.,, Head of The Lakes
Broadcasting Co., 1000 w, C.

WEBE

1210 ke, Cambridge, Ohio, Roy W. Waller, 100 w,

WEBQ

1210 ke, Harrisburg, Il First Trust & Savings
Bank, 100 w, C.

WEBR

1310 k¢, Buffalo, N. Y., Howe’l Broadcastmg Co.,
100 w, E, “We Extend Buffalo’s Regards.”

WEBW

560 kc, Beloit, Wis., Beloit College, 500 w, C.

WEDC

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

WEDH

1420 ke, Erie, Pa., Erie Dispatch-Herald, 30 w, E.

WEEI

590 ke, Boston, Mass.,, Edison Elee. Illum. Co.,
1000 w, E, “The Friendly Voice.”

WEHC

1370 k¢, Emory, Va., Emory and Henry College,
100 w, E

WEHS

1420 ke, Evanston, Il
w, C.

Victor C£. Carlson, 100
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I.ET RCA INSTITUTES STABT

YOU ON THE ROAD TO . ...

b

SUCCESS~RADIO

Radio needs you . .. That’s why the entire Radio industry
is calling for trained men ... That’s why thousands of
men who answered these advertisements are now earning

Radio Mechanic
and Inspecror
$1800 to $4000
a Year.

Broadcast Sta-
tion Mechanic
$1800 to $3600
a Year,

Land Station
Operator $1800
t0$4000aYear.

Broadcast Oper-
ators $1800 to
$4800 a Year.

from $2,000 and up a year. Radio is thrilling work...
easy hours, too, vacations with pay and a chance to see
the world. Manufacturers and broadcasting stations are
now eagerly seeking trained RCA men ... Aviation and

radio in the movies also provide innumer-
able opportunities .. . Millions of sets need

servicing . . . thousands of ships require ex- -

perienced operators . . . Never before was
there an opportunity like this.

This is the Only Course Sponsored by
Radio Corporation of America

RCA sets the standards for the entire Radio
industry . . . The RCA Institutes’ Home
Laboratory Training Course enables you to
quickly learn all the secrets of Radio...In
your spare time, in only an hour or so a day,
you can obtain a thorough, practical educa-
tion in Radio ... You get the inside infor-
mation, too, because you study right at the
source of all the latest, up-to-the-minute
developments. RCA, theworld’slargest Radio
organization sponsors every single detail in
this course,

You learn Radio by actual experience with
the remarkable outlay of apparatus given to
every student. You learn the “How” as well
as the “Why” of every Radio problem, such
as repairing, installing and servicing fine sets.
That’s why every graduate of RCA Institutes
has the experience, the ability and the con-
fidence to hold a big-money Radio job.

For the added convenience of students who prefer
a Resident Study Course, RCA Institutes, Inc., has
established Resident Schools in the following cities:

NewYork . « « . . . « 326Broadway
Boston, Mass. . . . . 899 Boylston St.
Philadelphia, Pa. . . 1211 Chestnut St.
Baltimore, Md. . . 1215 North Charles St.
Newark, N.J. . . . . . 560 Broad St.

Graduates of both the Home Laboratory Tralning
Course and the Resident Schools receive exactly the
same training and enjoy the same privileges so far
as jobs and salaries are concerned. And every Home
Study graduate may also attend any one of our
resident schools for post-graduate instruction at no

extra charge.

Graduates of RCA Institutes Find It
Easier to Get Good Jobs

They are closest to the source of Radio’s
greatest achievements because the progress
of Radio is measured by the accomplishments
of the great engineers in the huge research
laboratories of the Radio Corporation of
America.

Students of RCA TInstitutes get first-hand
knowledge, get it quickly and get it complete.
Success in Radio depends upon training and
that’s the training you get with RCA Insti-
tutes. That's why every graduate who de-
sired a position has been able to get one...
That's why graduates are always in big
demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in

the Wor.d

Send for our Free Book . . . or step in at
one of our resident schools and see how
thousands of men are already on the road
to success in Radio. Remember that you,
too, can be successful . .. can speed up
your earning capacity . . . can earn more
money in Radio than you ever earned be-
fore. The man who trains today will hold
down the big-money Radio job of the future.
Come in and get our free book or send for
it by mail. Everything you want to know
about Radio. 40 fascinating pages, packed
with pictures and descrlptlons of the bril-
liant opportunities in this gigantic, world-
wide money-making profession.

See for yourself why graduates of RCA In-
stitutes now occupy thousands of well-paid
p051t10ns. These positions are usually avail.
able in from 3 to 10 days after graduation
for men who can qualify. RCA Institutes
will back you up to the limit. Our cata-
logue is yours free...SEND FOR
1T TODAY!

Clip this Coupon NOW!

RCA INSTITUTES Inc.
Dept. RCB-1, 326 Broadway, New York, N. Y.

Gentlemen: Please send me your FREE40-page

IRCA INSTITUTES. INC.

Formerly Radio Institute of America

SPONSORED BY

book which illustrates the brilliant opportunitics in
Radio and describes your laboratory-method of instruction at home !

[REH
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WELK

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

WEMC

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

WENR

870 ke, Chicago, Ill.,, Great Lakes Radio Broad-
casting Co., 50,000 w, C, ‘“Voice of Service.”

WEVD

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

WEW

760 ke, St. Louis, Mo., St. Louis University, 1000

W,

WFAA

800 ke, Dallas, Texas, Dallas News and Journal,
10,000 w, C, “Working for All Alike.”

WFAN

610 ke, Philadelphia., Pa., Keystone Broadcasting
Co., Inec, 500w, E.

WFBC

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

WFBG

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

WFBJ

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

WFBL

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

WFBM

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

WFBR

1270 k¢, DBaltimore, Md., Baltimore Radio Show,
Inec.,, 250 w, E, “Home of the Star Spangled
Banner.”

WFDF

1310 ke, Flint, Mich.,, Frank D. Fallain, 100

W,

WFI

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

WFIW

940 kc, Hopkinsville, Xy., 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.

Citizens Radio Call Book Magazine and Technical Review

WFLA

620 ke, 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 ke, 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 k¢, Memphis, Tenn.,, First Baptist Church,
500 w, C. Shared.

WGBF

630 ke, Evansville, Ind., Evansville on Air, 500
w, E, “Gateway to the South.”

WGBI

880 k¢, Scranton, Pa., Scranton Broadcasters,
Ine., 250 w, E.

WGBS

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

WGCM

1210 ke, Gulfport, Miss., Great Southern Land Co.,
Inc., 100 w, C.

WGCP

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

WGES

1360 ke, Chicago, Ill.,, Oak ILeaves Broadcasting
Corp., 500 w, C, “World’s Greatest Jintertain-
ment Service.”

WGH

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

WGHP

1240 ke, Detroit, Mich.,, American Broadcasting
Corp., Inc., 750 w,

WGL

1370 ke, Ft. Wayne, Ind., Allen-Wayne Co., 100

w.

WGMS

See under WLB.

WGN

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

WGR

550 ke, Buffalo, N. ¥., WGR, Inc, 1000 w, E,

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

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

www americanradiohistorv com

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 ke, Louisville, Ky., The Courier Journal Co.
& Louisville Times Co., 10,000 w, C.

WHAT

_'lE310 ke, Philadelphia, Pa., A. A. Walker, 100 w,

WHAZ

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

WHB

g(l]g klc“cl.(ansas City, Mo., Sweeney Auto School,

WHBC

1200 ke, Canton, Ohio, St. John’s Catholic Churelr,
10 w, E,

WHBD

1370 ke, Mt. Orab, Ohio, T. D. Moler, 100 w,

L, “Ohio’s Hignest ol ’

WHBF

ég'l,olét(;:,wf?cg‘k Island, Ill., Beardsley Specialty

WHBL

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

WHBQ

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

WHBU

1210 ke, Anderson, Ind., Citizens Bank, 100 w,
C, “First Hoosier Bank on the Air."”

WHBY

1200 ke, Green Bay, Wis.,, St. Norbert’s College,
100 w, C.

WHDF

1370 ke, Calumet, Mich., Upper Michigan Brdcstg.
Co., 100 w, C

WHDL

142(]):: ke, Tupper Lake, N. Y., G. T. Dissell, 10
w, E.

WHDH

830 ke, Gloucester, Mass., Matheson Radio Co.,
Inc., 1000 w, E

WHDI

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

WHEC

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

WHFC

1420 ke, Cicero, Ill., Triangle Droadcasters, 100
W,

WHIS

1420 ke, Bluefield, W. Va., Daily Telegraph Print-
ing Co.,, 100 w, E
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Group 1
For the MANUFACTURER

Group [l

For IMPROVING Your Set

922 Adapter—Ifor adapting any socket for
UX222 - Shielded Grid Tube

955PT  Adapter—LFor listeniny in on Detector

of C. sets with head phones, vreaks

plate clrcmt 2 phone_tip terniinals

934 lor ‘Oscillation control in R F stages
(Takes Grid Suppressors of values 200,
300. 500, 700, 1000 ohms)

R200 to R1000 Grid Suppressors—For 934
Adapter

947 Adapter—DRecommended for Victor for
counecting Radiolas to Electrola I'ower
Amplifier

952A Adapter—3  hole, 3 prong, recom-
mended by Samson sfor connecting
PAM Amplifiers to A. €. Sets, lhas
R. F. Bypass Condenser

952 Adapter—3 lhole, 3 prong, recom-
mended by Samson  for conuecting
AM Amplifiers to A. C. Sets

953A Adapter—4 hole, 4 proug, recom-
mended hy Sumson_ for connecting
PAM Amplifiers to D. C. Sets with
L. I, Bypass Condenser

963 Adapter—4  lhole, 4 prong. recam-
mended by Samson for connecting
PAM Amplifiers to D, C. Sets

959 Adapter—To connect input transformer
of power amplifier to I of 5 proug
tube and direct to B Supply. DBreaks
plate, lead to P hole
and extra lead to con-
nect to plus

304 NA-ALD 'lRDL’HO‘\‘IC
Amphﬂers for improve-
ment of any D. C. set

300-301-301R Respectively last
state, intermediate and
first stage TRUPHON-
IC Couplers .

421X Adzpter—For adapting
UX Tubes to WDII1
Sockets

Dept. J

TRADE MAR
QREG- U.S5.A. PAT. O:’(P

PRODUCTS

Group [. For the MANUFACTURER
Something Better at a Lower Price

419X Adapter—For adapting UXI199 Tubes to
UV201.A Sockets .

429 Adapter—1LIor adapting TUV199 Tubes to
UV201A and UX Sockets

464 Socket—=Sport  Model 4 prong-molded sub
panel! 1-9/16 mounting holes.

466 Socket—3  prong Sport  Mo:lel—molded sub
ranel 1-9/16” mounting holes.

474 Soeket—4 prong Laminated—any marking—
any hole arrangement

475 Socket—35 prong laminated—any marking—
any hole arangement B

701 M Socket—Suregrip  Wall Plug  for receivers,
speakers, service instruments—all electrical
applances

914 Socket—=Speaker Connector Plug—4 prong—
priced lower than

916 Socket—Speaker Connector Plug—4 prong—
priced lower than 984

927H Adapter—35 hole 4 prong—Ileads to neater
holes—#fil. _prongs not shorted

927N Adapter—35  hole prong—Ileads to neater
holes—fil. prongs shorted

932 Adapter—Twin ~ Adapter for  testing UX222
Shielded Grid Tubes in Jewell Testers

942 Twin Adapters for testing 5 prong A. C. Tubes
in Jewell Testers

944GT  Adapter—4 hole 4 prong Adapter, breaks grid

circuit, phone tip terminals—other connections

through

Adapter—5 hold 5 prong Adapter, breaks grid

circuit, phone tip terminals—other counections

through

844YN Adapfer—Ior Analyzers—4 hole 4 prong—all

connections through lead clips out from P-G-F

minus

Adapter—TFor *Analyzers—4 hole 4 prong—all

connections through lead elips from DP-G-K

945 Adapter—Icor adapting 4 prong UX Tubes to
5 prong UY Sockets

945D Adapter—VFor adapting 4 prong UX Tubes to 5
prong UY Sockets (smaller diameler 1-7/327")

94B6H Adapter—Like 045 with K connected to ad-
mcent

945JM - hole
to G hole to P prong—K proug
deadl I‘ I‘ “to 4 H

849 Adapter—Universal for connecting Electric
Diekup fitting either four or five prong tubes
into grid circuit, employed by manufacturers
to replace Snubuilt plhone jack

949p Adapter— (As  illustration of 949 reversed)
IFfor connecting Electric Pickup to plate cir-
cujt of A. (. or D. C. sets. Plane Tip Termi-
nals on P and F

949G Adapter—1Like 949, but no Jead clip to Fil.

964 Adapter—FIor adapting 5 prong UY Tubes to
4 prong UX Sockets

954D Adapter—For adapting 5 prong UY Tubes to
. prong UX Sockets, small diameter, no side
pin

964A Adapter—Like 954, but K hole not connected
to adjacent H

9BBGKA Adapter—Like 955GT with lead clip from I

955KTS Adtpter—5 hole 5 prong with insulated phoné
tip terminals breaking be wused ns pickup
adapter or with volume control as phone-radio
switch

957 Adapter—Weston 4 lhole, 3 prong Adapter
with top- center stud i

958 Adapter—Weston 5 hole 4 prong Adapter with
extra center proug

984 Spezker Conmector Plug-—4 prong for standard
socket, all wmolded. Used by manufacturers of
sets, speakers, and service instruments. Also
ideal for service man's present equipment

985 hpmker Counector I'lug—35 prong for standard
socket. all molded. Used by mannfacturers of
sets, speakers and service instruments. Also
ideal for service man’s present equipment

955GT

965YN

Group III
For IMPROVING Your Set

If your Dealer cannot furnish write to

ALDEN MANUFACTURING CO.

Group II
For the RADIOTRICIAN and the
SERVICE DEPARTMENT
(See Group I for the Manufacturer)

982
Special Adapter Made
for Victor

Group Il
For the RADIOTRICIAN and the
SERVICE DEPARTMENT
(See Group I for the Manufacturer)

921s Adapter—TFor cus]nomng microphonic
tubes in either UX or 201LA Sockets

933 Adapter—4§ hole 3 pxonn Breaks plate
circuit, other connections through, 3
clips hrought out, plate hole, plate
prong, kathode

944E Adapter—4 Dholes 4 prong adapter %
inch high with all connections through
high with all connections through

9BBE Adapter—5& hole, 5 prong adapter %
high with all connections through

944 Adapter— (Not illustrated) as 944E
except % " high

965 Adapter— { Not. as 9532
except % " high

944GP Test Adapter—4 hole 4 prong, making

detector of any stage. breaks gud cir-

cuit for erid leak and condenser. also

breaks plate with phone tip terminals

for headphones

Test Adapter—>5 Dole, 5 prong, making

detector of any stage, breaks grid cir-

cuit for grid Jeak and condenser, also

breaks Dlate with phone tip terminols

for headphones

944N Neutralizing Adapter—4 hole, 4 prong,
one fil. lead. all other connections
through,

96BN \umdlmng Adapfer-—5 hole, 5 prong,
one fil. lead, all otller connections
through

944PTT Universal Testing Adapter—4 hole, +
prong plate break—other connections
through—-a phone t)lp téxmmals from

illustrated)

prong, P hole k.
955PTT Im\ersn.l Testing Adapter—3 hole. 5
prong plate break—other connections
through — 6 terminals, kathode in-
cluded
9B66PT Test Adapter—5 hole, & prong—2
phorte  tip  terminals, plate  break—
other connections lhrnugh no leads
948 Adapter—T1ior connecting Flectric T'ick-
up in_plate ecireunit of 5 prong tubes
AC  Dickup Adapter—Complete  with
ndio-Phono Switeh and Bypass Con-
densers
Adapter—Far connecting Flectric Tick-
up in grid eirenit of 4 I'rong ‘'ubes
951 Adapfer — o connect-
ing Ilectrie DPickup in
plate eircnit of 4 prong
tubes
955KTS lickup .Adapter, breaks
Kathode Cireuit, 2
phone tip terminals
8967 Adapter—Tor adapting
UV201A Tubes to UX
Sockets
968 Adapter—For adapting
WD11 Tubes to UX
Sockets

982 Adapter — Special for

Victor

Brockton, Mass.
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WHK

1390 ke, Cleveland, Ohio, Radio Air Service 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, E

WIAS

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

w, C.

WIBA

1210 ke, Madison, Wis., Capital Times Co., 100
w,

WIBG
930 ke, Elkins
Church, 50 w, E

Park, Pa., St. Paul's M. E.

WIBM

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

WIBO

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

WIBR

1420 ke, Steubenville, Ohio, G. W. Robinson,
50 w, E, “Where Investments Bring Results.”

WIBS

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

WIBU

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

WIBW

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

WIBX

1200 kc¢, Utica, N. Y., WIBX, Inc, 100 w, E.

WICC

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

WIL

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

WILL

890 ke, Urbana, I, University of Illinois, .250

W

WILM

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

WIOD

1300 ke, Miami Beach, Fla., Isle of Dreams Broad-
casting Co., 1000 w, E, *“Wonderful Isle of
Dreams.”

WwIP

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

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

WJAC

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

WIJAD

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., Marion Brdest. Co., 50 w.

WIAR

890 ke, Providence, R, 1., The Outlet Co., 250 w,
E, “The Southern Gateway of New Engtand.”

WIAS

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

WIJAX

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

WIAY

620 kc, Cleveland, Ohijo, Cleveland Radio Broad-
casting Corp., 500 w, E.

WIAZ

1480 kc, Chicago, Ill, Zenith Radio Corp., 5000

W,

WIBC

1200 kc, LaSalle, Ill., Hummer Furniture Co., 100
w, C.

WJBI

1210 ke, Red Bank, N. J.,, Robt, S. Johnson, 100

W,

WJBK

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

WJBL

1200 kc, Decatur, Ill., Wm. Gushard Dry Goods
Co., 100 w, C.

WJBO

1370 ke, New Orleans, La., Valdemar Jensen, 100
w, ‘

WIBT

See under WBBM.

WJBU

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

www americanradiohistorv com

WIBW

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

WJIBY

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

WIDX

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

WJID

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

WJIKS

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

WJR

750 ke, Detrott, Mich.,, The Goodwill Station, Inc.
5000 w, E.

WISV

1460 kc, Mt. Vernon Hills, Va., Independent Pub.
Co., 10,000 w.

wWJw

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

WiZ

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

WKAQ

890 ke, 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, L.

WKAYV

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

WKBB

1310 k¢, Joliet, Ill, Sanders Bros.,, 100 k, C.

WKBC

1310 ke, Birmingham, Ala.,, R. B. Broyles Furni-
ture Co., 100 w, C.

WKBF

1400 ke, Indianapolis, Ind.. Nobhle Butler Watson,
500 w, C, “We Keep Building Friendships.”

WKBH

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

WKBI

1420 ke, Chicago, I, Fred L. Schoeawolf, 50 w, C.

WKBN

570 k¢, Youngstown, Ohio, W. P. Williamson,
Jr., 500 w, E.

WKBO

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

4
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Breaking All Sales Records!

New @DFilterette

=4 o\ Fower-Line

Noises

PV 2 /A SIMPLE
" —Wrg2’ B/ /INTERFERENCE
HANDBOOK

The Newark Electric Company takes pleasure in
offering to its friends the latest and most authori-
tative work on Radio Interference, The Tobe
Filterette Manual.
A complete instruction book for all —written so any-
body can understand it. Profusely illustrated. Plenty
of photographs, diagrams, etc., showing just how inter-
ference is stopped.
Put out by the ack
edged authority in
this field,
the Tobe

Deutschmann
Corporation. To
this company is
due largely the cred-

it for the nation-wide
publicity given the prob-
lem. For years past they
have been waging the fight
against interference——creating
electrical apparatus. Now they
offer you the benefit of those years
of research in a sixty-four page book,
covering every phase of the problem.
Copies of this book may be obtained by
writing to the Newark Electric Company,
226 West Madison Street, Chicago, lllinois.
The price of the book is twenty-five cents.
Postpaid.

Newark Electric Co.

“Nothing But Radio™
226 West Madison Street Chicago, Illinois

&,

Are the electrical disturbances in your neighborhood being
carried by “DIRECT WIRE" right to your set?> Tobe
Filterettes Senior and 110 P. O. instantly cut down the
noises which are being TELE-
PHONED to your set over

the electric light wiring
in your home. Put
one on your set.
™ Notice the dif-
ference! The
little senior*
y will elimi-
nate most
. Y/ ordinary
interference, and for stubborn cases
there is the 110 P. O.F more than
twice as powerful. Or stop the
trouble at the source with one

of the 64 TOBE Filterette
Models. Backed by a name

that for years has stood for
the ultimate in SERVICE.

*Tobe Filterette Senior
Price $7.50

+Tobe Filterette 110 P. O.
Price $12.50

Tell Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WKBP

1420 kc, 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 ke, Galesburg, Ill, Permil N. Nelson, 100
w,

WKBV

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

WKBW

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

WKBZ

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

WKEN

1040 ke, Buffalo, N. Y., WKEN; Inc., 1000 w, E.

WKJC

1200 ke, Lancaster, Pa., Kirk Johunson & Co., 100
w, E.

WKRC

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

WKY

900 ke, Oklahoma City, Okla.,, WKY Radiophone
Co., 10600 w, C

WLAC

1490 ke, Nashville, Tenn,, Life & Casualty Ins.
Co., 5000 w, C, *“The Thrift Station.”

WLAP

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

WLB

1250 ke, Minneapolis, Minn., University of Min-
nesota, 500 w,

WLBC

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

1 4
WLBF
1420 ke, Kansas City, Kan., Everett L. Dillard., 100
w, C, ““Where Listeners Become Friends.”

WLBG

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

WLBL

900 ke, 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

GZOFE(C, Bangor, Me., Maine Broadcasting Co., 500
w, E.

WLCI

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

WLEX

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

WLEY

1420 ke, Lexington, Mass.,, Lexington Air Station,
100, w, E.

WLIB

See under WGN.

WLIT

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

WLOE

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

WLS

870 ke, Chicago, Iil., Agricultural Broadcasting
Co., 5000 w, C

WLSI

See under WDWF.

WLTH

1400 ke, 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, E.

WMAC

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

WMAF

1360 ke, So. Dartmouth, Mass.. Round Hills Ra-
dio Corp., 500 w, E,

WMAK

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

WMAL

630 ke, 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.,, Chicagoe Daily News, Inc,
5000 w, C

WMAY

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

Wwww americanradiohistorv com

WMAZ

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

WMBA

1500 ke, Newport, R. I., LeRoy Joseph Beebe, 100

w,

WMBC

1420 ke, Detroit, Mich., Michigan Broadcasting
Co., Icc., 100 w, E

WMBD

1440 ke, Peoria Heights, Tl Peoria Heights Radio
Laboratory, 500 w.

WMBF

See under WIOD.

WMBG

1210 ke, 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 k¢, Chicago, Ill.,, Moody Bible Institute Radio
Station, 5000 w, C, shared, ‘““The West Point of
Christian Service.”

WMBO

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

WMBQ

1500 ke, Brooklyn, N. Y., Paul J. Gollhofer, 100 w.

WMBR

1370 ke, Tampa. Fla., F. J. Reynolds, 100 w, E,
“WMBR, Everything for Radio at Tampa, Fla.”

WMC

780 ke, Memphis, Tenn., Memphis Commercial
_Ap[ﬁ)eg]_. Inc., 500 w. C, “WMC, Memphis, Down
in Dixie.” .

WMCA

570 ke, New York, N. Y., Knickerbocker Broad-
casting Co., Inc., 300 w, E. "“Where the White
Way Begins.”

WMES

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

WMMN

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

WMPC

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

WMRJ

1420 ke, Jamaica, N. Y., Peter J. Prinz, 10 w, E
“The Gateway of the Sunrise Trail.”

WMSG

1350 ke, New Yerk., N. Y., Madison Square Gar-
den Broadecast Co., 250 w, E

WMT

600 ke, Waterloo, Iowa, Waterloo Broadcasting
Co., 250 w, C.
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FLORIDA

N the outskirts of Daytona Beach in Northern Florida, lies the Osceola Gramatan Inn with its
cottages nestled here and there, among the trees of one of Florida’s finest orange groves.

The outstanding characteristics of the Inn are its
simplicity and good taste, both in architecture and its
furnishings. The property is now owned and operated
by the Estate of the late Mr. William V. Lawrence, who
made a national reputation in the development of the
Lawrence Park Properties in Bronxville, New York, and
who made the construction and beautification of the
Osceola Gramatan both an occupation and recreation.

The Inn is particularly fortunate in its location, lying
directly on the Dixie Highway, and adjoining the Day-
tona Country Club with its eighteen hole golf course,
tennis courts and splendid club house, all of which are
reached by a few minutes’ walk through a forest of
Palmetto and Live Oak. )

Daytona Beach lies about sixty miles south of St.
Augustine within the great orange belt, which is con-
sidered the most perfect climate in Florida, having cool
winter nights and brilliant sunshiny days. It is a center,
also, for motoring over Florida's fine state highways,
which radiate north, south and west from Daytona
Beach. Immediately at hand is the old famous Daytona-

Ormond Beach, with its twenty miles of perfect.surface
beside the surf.

Osceola Gramatan Inn provides accommodations for
200 guests, and one of the best chefs in the North is in
charge of the cuisine. There are about twenty cottages
in the Osceola Grove, each with living room, open fire-
place, porch, and complete hotel service. White servants
are employed exclusively.

For Golfers the Daytona Country Club offers one of
the finest eighteen hole courses in the south, and only
a short distance away are the Sea Breeze Golf Course,
the Ormond Course, and the College Arms Club at De
Land; privileges of all these courses being extended to
our guests.

The Halifax Yacht Club is but a short distance, and
all the amusements of the city of Daytona Beach are
available. There is sea and surf bathing all Winter.

The American Plan prevails with rates that are sur-
prisingly moderate for the type of accommodations. The
season is from January 1st to April 1st and the man-
agement wiil welcome your inquiry for a copy of our
illustrated folder.

OSCEOLA GRAMATAN INN
DAYTONA BEACH, FLORIDA
Chester A. Wescott, Manager

RN
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WNAC

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

WNAD

1010 ke, Norman, Okla., University of Oklahoma
500 w, C, “The Voice of Soonerland.”

WNAX

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

WNBF

1500 ke, Binghamton, N. Y., Howitt-Wood Radlo
Co., 50 w, E, “The Voice of "the Triple Cities.”

WNBH

1310 ke, 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 ke, Memphis, Tenn., John Ulrich, 500 w, C.

WNBW

1200 ke, Carbondale, Pa,, Home Cut Glass & China
Co., 10 w, E.

WNBX

1200 kc. Springfield, Vt.,, First Congregational
Church Corp., 10 w, E

WNBZ

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

WNJ

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

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

WNRC

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

w,

WNYC

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

WOAI

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

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.”

WOBT

1310 kc. Union City, Tenn,,
Music Shop, 100 w, C

Tenn., Lonsdale Baptist

Titsworth’s Radio &

WOBU

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

woC

1000 ke, Davenport, Towa, Palmer School of Chiro-

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.”

WODX

1410 ko, Mobile, Ala., Mobile Brdestg. Corp., 500

w, L.

wol

640 kc, Ames, Towa, Iowa State College, 5000

w, C,

WOKO

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

WOL

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

WOMT

1210 ke, Manitowoc, Wis.,, Francis M. Kadow,
100 w.

WOOD

1270 ke, Grand Rapids, Mich.,, Walter B. Stiles,
11)1.10.. ’500 w, C, “The Voice of the Whispering
ines.”

WOPI

1500 ke, Bristol, Tenn., Wilson Radiophone Serv-
ice Co., 100 w, L.

wOoQ

1300 ke, Kansas Clty, Mo., Unity School of Chris-
tianity, 1000 w, C.

WOR

710£(c, Newark, N. J., L. Bamberger & Co., 5000
w, E.

WORC

1200 ke, Worcester, Mass.,, A. F. Kleindienst, 100

w, E,

WORD

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

WOS

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

wov

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

wOow

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

WOwWO

1160 k¢, Ft. Wayne, Ind., Main Auto Supply Co.,
10,000 w, C.
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WPAP

See under WQAO.

WPAW

1210 ke, Pawtucket, R. I., Shartenberg & Robin-
sqn,,IOO w, E, “The Cxty of Diversified Indus-
tries,”

WPCC

560 ke, Chicago, Ill,
Church, 500 w, C.

WPCH

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

WPEN

1500 ke, Philadelphia, Pa..
ing Co., 100 w, E,
America.”

WPG

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

North Shore Congregational

Wm. Penn Broadcast-
“First Wireless School in

WPOE

1370 kc, Patchogue, N. Y., Nassau Broadcasting
Corp.,, 30 w, E.

WPOR

See under WTAR.

WPSC

1230 ke, State College, Pa., Pennsylvania State
College, 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

560 ke, Miami, Fla., Miami Broadcasting Co.,
100 w, E

WQAN

880 kc, Scranton, Pa., Scranton Times, 256 w, E.

WQAO

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

WQBC

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

WQBZ

142(})3 ke, Weirton, W. Va,, J. H. Thompson, 60
w, E.

WRAF

1200 ke, 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 & Electrie
Shop, 100 w, E, “The Schuylkill Valley Echo.”

WRAX

1020 ke, Philadelphia, Pa., Berachah Church, Inc.,

250 w, E

Calvary Baptist
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\ From
Elizabeth, N. J.: Ooe o
“I received the Mid- S
\ get speaker today. \JO\){ ' a\o
It’s great and I am o
well pleased.” _. ... BO 0P
N Richard Ogden. e co?
N\
cX
\ \ 336\0
ek
1o
From Ocean Breeze, Cal.I, co q
W. P. McGuide writes: ©
received your Midget 66\3
Speaker and sure was sur-
prised by its performaflce.
I pl Il distant stations
’ jui’t as g‘Zod as any speaker (U . WD, W WAL WL W WL W W WO W WL W W W A ¥
I’'ve had, and it performs
dandy.” . . . CITIZENS RADIO SERVICE BUREAU
508 S. Dearborn St., Chicago, Ill.
' Here’s my $2.00, for which please send me Citizens Radio Call Book WMagazine for one
year, beginning [ January [J] March [ September []November. This subscription
entitles me to a FREE MIDGET LOUDSPEAKER.

NAME (Print Plainly)

STREET & NO

CITY

Please Place Your Signature Here

My vocation is: [ Service and Repair [] Radio Engineer [J Radio Dealer [] Radio
Experimenter.

Tell Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review
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WRBI

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

WRBJ

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

WRBL

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

WREBQ

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

WRBT

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

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 kc, Whitehaven, Tenn.,, WREC, Inc., 500 w.

WREN

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

w,

WRHM

1250 ke, Minneapolis, Minn.. Minnesota Broad-
casting Corp., 1000 w, C. “Welcome Rosedale
Hospital, Minncapolis.”

WRJN

1370 ke, Racine, Wis., Racine Broadcasting Corp.,
100 w, C.

WRK

1310 ke, Hamilton, Ohio, S, W. Doron & John C.

Slade, 100 w, E, '*“The Voiee of Hamilton.”

WRNY

1010 ke, New York, N. Y., Aviation Radio Sta-
tion, 250 w, E

WRR

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

WRUF

830 ke, Gainesville, Fla., University of Florida,
5000 w, E

WRVA

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

WSAI

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

WSAJ

1310 ke, Grove City, Pa., Grove City College, 100

w,

WSAN

1440 kc, 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 ke, Huntington, W. Va,, WSAZ, Inc., 250 w,E.

WSB

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

WSBC

1210 ke, Chicago, Ill., World Battery Co., 100

W

WSBT

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

WSDA

Sec under WSGH.

WSFA

1410 ke, Montgomery, Ala.,, Montgomery Brdestg.
Co., 500 w, C

WSGH

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

WSIX .

1210 ke, Springfield, Tenn., 63& Tire & Vulcaniz-
ing Co., 100 w, C

WSJS

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

WSM

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

WSMB

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

WSMK

1380 ke, Dayton, Ohio, Stanley M. Krohn, Jr., 200

w, C, "The Home of Aviation.

WSOA

1480 ke, Torest Park, Ill, Radiophone Broadcast-
ing Corp., 5000 w, C

WSPD

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

WSSH

1360 ke, Boston, Mass.,, Tremont Temple Baptist
Church, 100 w, E, “Stranger’s Sunday Home.”

WSUI

600 kc, Towa City, Iowa, State Univ. of Iowa,
500 w, C, “The Old Gold Studio.”

WSUN

See under WFLA.

WSVS

1370 kc, Buffalo, N. Y., Seneca Cocational High
Sehool, 50 w, E, “Watch Seneca Vocational School.”

WSYR

570EkC, Syracuse, N. Y., Clive B. Meredith, 250
w. .
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WTAD

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

WTAG

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

WTAM

1070 ke. Cleveland. Qhio. WTAM & WEAR, Inc.
50,000 w, E, “The Voice From the Storagc Bat-
tery.”

WTAQ

1330 ke, Fau Claire, Wis., Gillette Rubber Co.,
1000 w, C.

WTAR

780 ke, Norfolk, Va.,, WTAR Radio Corp., 500
w. E.

WTAW

1120 ke, College Station, Texas, Agri. & Mech.
College of Texas, 300 w,

WTAX

1210 ke, Streator, Ill., Williams Hardware Co.,
50 w. .

WTBO

1420 kc, Cumberland, Md., Assoelated Brdestg.
Corp., 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,

WTNT

1490 kc, Nashville, Tenn., Tenn. Pub. Co., 5000
w, Co

1260 ke, Savannah, Ga., Savannah Broadcasting
Corp., 500 w, E

WWAE

1200 ke, Hammond, Ind.,
Broadcasting Corp., 100 w.

WWwWJ

920Ekc, Detroit, Mich., Evening News Assn., 1000
w, E.

WWL

850Ckc, New Orleans, La., Loyola University, 5000
w, C.

WWNC

570 ke, Asheville, N. C., Citizens Broadcasting
Co., 1000 w, E

WWRL

1500 ke, Woodside, N. Y., Long Island Broadcast-
ing Corp., 100 W.

WWVA

1160 ke, Wheeling, W. Va., West Virginia Broad-
casting Corp., 5000 w, E.

Hammond - Calumet


www.americanradiohistory.com

Citizens Radio Call Book Magazine and Technical Review

33

Consolidated Broadcast List

Call Town

KCRC—Enid. Okla. .
KDB—Santa Barbara, Calif.
KDFN—Casper, Wyo
KDEKA—East Plltﬁbnl‘”‘h Pa.
KDILR—Devils Lake, N, D.
KDYI—Salt Lake City, Gtab
KECA—Los Angeles, Calif,
KEJK—Reverly Hills, Calif.
I ELW—Burbank, Calif.
KEX—Portland, Ore.
KFAB—Lincoln. Neb.
KEFBB—Great Falls, Mont.
KFBK—Sacramento, Calif.
KFBL—Everett, Wash.
KFDM-—Beaumont, Tex.
KI'DY—Brookings, 8. D.
KFEL—Denver, Colo.
KFEQ—S¢t. Joseph, Mo.
KIFGQ—DPBoone, lowa
KFH—Wichitn. Kans.
KFHA—Gunnison, Colo,
KFI—Los Angeles, Calif.
KFIF—Portland. Qre.
KI10—Svokane, Wash,
KI‘IZ Fond du Lac, Wis.
Towa.

Ore.

Grand Forks, N. D.
KFJR—Portland, Ore.

LIy Y—Fort Dodge, Ia.
KFJZ%—Fort Worth, Tex,
KFKA—Greeley, Colo.

« KFKB—Miiford, Kans.

K FKU—Lawrence, Kans.
KFKX-—Chicago, Il
KFLV-—Rockford, Il

K FLX—Galveston, Tex.
K orthfield, Minn.
K Shenandozh, Ia
EFOR—Lincoln. Neb.
Kr . Calif.
KFPL—Dublin, Tex.
KIPM—Greenyille, Tex.
KFPW—Siloam Springs, Ark.
KEPY—Snokane, Wash.
KFQA—St. Louls, Mo,
KFQD—fAnchomge Alaska
KIFQU—Holy City, Calif.
KFQW—Seattle, Wash.
KFQZ—Los Angeles, Calif.
KFRC—San Francisco, Calif.
KFRU—Columbia, Mo.
KFSD—S8an Diego, Calif.
KFSG-—Los Angeles, Calif.
KFUL—Galveston, Tex,
KFUM—Colorado Spgs., Colo.
KFUQ—=St. Louis, Mo.
KIUP—Denver, Colo.
KFVD——Culver City, Calif.
KFVS—Cape Glrardeau, Mo.
KFWB—Hollywood, Calif.
RFWF—St. Louis.” Mo.
KFWI—San Francisco, Calif.
KFWM—Richmond, Calif.
KFXD—Jerome, Idaho
KIXI—Denver, Colo.
KX¥XJ—Edgewater, Colo.

KEFXM—San Bernardino, Calif.

KFXR—0klahoma City, Okla,
KX Y—Flagstafl, Ariz,
KFYO—Abilene, Tex.
KFYR—DBismarck, N. D
KGA—Snokane, Wash.
KGAR—Tucson, Ariz.
K GB—San Diego, Calif.,
KGBU-—Ketchikan, Alaska.
KGBX—S8t. Joseph, Mo.
KGBZ—York, Neb.
KGCA-—Decorah, Ia.
KGCI—San Antonio. ’I‘ex.
KGCR—Watertown, S
KGCU—Mandan. N.
KGCX—Wolf Point, Mont
KGDA-—Dell Rapids, S. D.
KG TFergus IFalls. Minn.
KGDM—Stockton, Cquf.
KGDY—Oldham, X
Calif.

KGE

KGEK—Yuma, Colo.
KGER-—TIong Beach, Calif.
KGEW—Fort Morgan, Colo.
KGEZ—XKalispell, Mont.
KGFF——Alva, OXla,
KGFG—Oklahoma City, Okla.

KGFI—Corpus Christi, Tex.

KGFJ—Los Angeles, Calif.
KGFK-—Hallock, Minn.
KGFL—Raton. N. M.
KGEW—Ravenna, Neb.
KGFX—Pierre, S. D.
KGGC—San Francisco, Cal
KGGF—Picher, Okla.

KGG)

KGHF—Pueblo. Colo.
KGHG—McGehee, Atk
KGHI—Little Rock, Ark.
KGHIL—Billings, Mont.
Richmond. Tex.

G Twin Falls. Idaho
KGIR-—Butte. Mont.
KGIW-—Trinidad. Colo.
KGIX—I.as Vegas, Nev.
KGIF—ILittle Rock, Ark.
KGKB—PRrownwood, Tex.
KGKL—San Angelo, Tex.
EKGRKO—Wichita Falls, Tex.
KGKX int, ]
KGO—Oakland, Calif.
KGRC—San Antonio. Tex.
KGRS—Amarillo, Tex.
KGU—Honolulu, T. H,
KGW—Portland, Ore.

Okla_homa C!ty, Okla,

Call Town

KGY—Iacey, Wash.
KHI-—Los Angeles. Calif,
KHQ—Spokane, Wash,
KICK—Red Oak, Ia.
KID—Idaho Falls, Idaho
KIDO—DBoise. ldalo
KIT—7Yakima, Wash.
KJIBS—San Francisco, Calif,
KJIR—Seattle. Wash.
ELON—Blythevilie, Ark.

KLRA—Little Rock, Ark.
KLS—O0akland, Calif.

KILZ Dupout "Colo.
KMA—Shenandoah. Ta.
KAMBC—Kansas City, Mo.
KMED-—Medford, Ore.
KMIC—Inglewood, Calif,
KMJ—Fresno, Calif.
KMBMJ-—Clay Center. Neb.
KMO—Tacoma. Wash.
KMOX-—St. Touis. Mo.
KMTR——Hollywood, Calif.
KNX i
KOA . Colo,
KOAC—Corvallis, Ore.
KOB—State College, N. M.
KOCW-——Chickasha, Okla,
IKOH-—Reno, Nev.
KOIL—Council Bluffs, Ia.
KOQIN—Portland, Ore.
KQI—Seattle, YWasb.
KOMO—Seattle, Wash.
KOOS—Marshfield. Ore.
KORE—EFEugene, Ore.
KOY—Phoenix, Ariz.

KPCB—Seattle, Wash.
K PJM-—Prescott, Ariz.
Kp isco,
KPOF—Denver, Colo.
KPPC-—Pasadena, Calif.
KPQ—=Seattle, Wash,
KPRC—Houston. Tex.
KPSN—Pasadena, Calif.
KPWIF-—Westminster, Calif.
KQV—Pittsburgh, Pa.
RQW—San Jose, Calif.
KRE—BRBerkeley. Calif.
KREP~-—Phoenix, Ariz.
ICRGV—THarlingen, Tex.
KRLD-—Dallas, Tex.
KRMD«—Shreveport La.
Seattle, Wash.
Janhattan, Kans.
KSAT—Ft. Worth, Tex.
Sioux City, Ta.
KSD*St Louis, Mo.
KSEI—Pocatello, Idaho
KSL-—Salt Lake City, Utah
KSMR-—Santa Maria, Calif.
KSO—Ciarinda. Ia.
KSOO0—Sioux Falls, S. D.
KSTP—S8t. Paul, Minn.
KTAB—Oakland, Calif.
KTAP-—San Antonio, Tex,
KTBI—Los Angeles, Calif.
KXTBR-—Portland, Ore.
KTBS—Shreveport, La.
KTHS—Hot Springs, Ark.
KTM—S8anta Monica, Calif
KTNT-—>Muscatine. Ia.
KTSA—San Antonio. Tex.
KTSI—8hreveport. Ia.
KTSM—EI Paso, Tex.
KTUE—Houston, Tes.
KTW-—Seattle, Wash,
EUJ—Longview, Wagh,
KUOA-—Fayetteville, Ark,
RUSD—Vermillion, S. D.
KUT-—Austin, Tex.
KVEP—Portland, Ore.
KVI-—Tacoma, Wash.
KVL—~Seattle. Wash.
KVOA-—Tucson, Ariz.
KVOO—Tulsa. Okla.
KVOS—Rellingham. Wash,
KWCR—Cedar Rapids, Ia.
KWEA—Shreveport, La.
KWG—Stockton. Cal.
KWJJ—Portland, Ore.
KWEK-—St. Lounis. Mo.
WEC-—Kansas City, Mo.
K\WKH-—Kennonwood, La,
KWI.C—Decorah, Ia.
KWSC—Pullman. Wash.

KXA—Seattle, Wash,
KXL—Portland, Ore.
KXO0—El Centro, Calif.
EXRO-—Aberdeen, Wash.
KYW—Chicago, Ili
KYWA—Chicago, Il
KZM—Hayward, Calif.
WAATF—Chleago, 11l
WAAM—Newark, N. J.
WAAT—Jersey City, N. J.
WAAW—Omaha, Neb.

WABC—New York City, N. Y.

WABI—Bangor, Me.
WARG—TRochester, N. ¥.
WARZ—New Orleans. Ta.
WADC—Tallmadge, Ohio
WAGM—TRoyal Oak, Mich.
WATU~—Columbus, Ohio
WAPI—Rirmingham, Ala,
WASH—Grand Rapids. Mich.
WBAA-—Lafayette, Ind.
WRAK—Harrisburg, Pa.
WBAL-—Baltimore, Md.
WBAP—Tort Worth, Tex,
WBAW-—Nashville, Tenn,

- -

Call Town

Wwn
WBBC—Brooklyn, "N. Y.
WBBIL—Richmond, Va.
WDBBM-—Chicago, Il
WBBR—Rossville, N. Y.
WDBBY—Charleston. 8. C.
WBDBZ—Ponca_ City, Okla.
WRCM-—DBay City, Mich.
WBCN—~Chicago, Il
WBIS—Boston, Mass.
WBAMS—TIort Lee, N. J.
WEBNY—New York. N. Y.
WBOQ—New York, N. Y.
WEOW—Terre Haute, Ind.
WBRC—RBirmingham, Ala.
WDBRE—\Vilkes-Barre, Pa.
WBRL—Tilton, N. H.

Pa,

WBSO—\Wellesley Hilés. Mass,

WDBT—Charlotte. N.
WBZ—Springfield, Blass.
WEBZA—Boston, Mass.
W(CAC—Storrs. Conn.
WCAD—~Canton, N. Y.
WCAE—Pittsburgh, Pa.
WCAH—Columbus, Obio
WCAJ—Lincoln, Neb.
WCAL—Northfield. Minn.
WCAM—Camden, N. J.
WCAQO—DBaltimore, Md.
WCAP—Asbury Park. N. J.
WCAT—Rapid City. S. D.
WCAU-—Dhiladelphia. Pa.
WCAX-—Burlington, Vt.
WCAZ—Carthage, IIL
WCBA—Allentown, Pa.
WCBD—Zion, IlL
WCBM—Baltimore, Md.
WOBS——Springfield. T
WCCO—NMinneapolis, Minn.
WCDA—New York. N. Y.
WCFL—Chicago, Tll.
WCGU—Coney Island, N. Y.
WCKY—Covington, Ky.
WCLO—Kenosha, Wis.
WCILS—Joliet. IIL
WCMA~—Culver, Ind.
WCOA—DPensacola, Fla.
WCOC—DMeridian. Miss.
Harrishurg, DPa.
WCOH—Yonkers, N. Y.
WCRW—Chicago, Ill.
WCSH—Portland. Me.
WCS0—Spriugfleld, Ohio

WDAF—IKansas City, Mo
WDAG—Amarillo, Tex.
WDAH—E!] Paso. Tex,
WDAY—Fargo, N. D.
WDBJ—Roanoke, Va.
WDBO—Oriando, Fla.
WDEL—Wilmington, Del.
WDGY—DMinneapolis. Minn.
WDOD—Chattanooga, Tenn.
WDRC-—New Haven. Conn.
WDSU-—New Orleans. La.

WDZ—Tuscola, Il

WEATF-—New York, N. Y.
WEAI—Ithaca, N. Y.
WEAN—Providence, R. 1.
WEAO—Columbus. Ohio
WEAR—Cleveland. Ohio
WEBC—Superior, Wis.
idee, Olio
WEBQ-—Harrisburg. Il
WEBR—DBuffalo, N, Y.
WEBW—Beloit, Wis,
WDDC*Chlcago 1I1.

WDHC—Emory, Va
WEHS-—Evanston, 1L
WELK—Philadelphia, Pa.

WEMC—Berrien Springs, dich.

WENR—Chicago.
WEVD—New York, N. Y.
WEW—St. Louis, Mo.

WFAA—Dallas. Tex.
WEFAN-—Philadelphia. Ia.
\VF‘RC—Knoxville. Tenn.
BG—aAltoona. Pa.
WFBJ—CoHegevxIIe Minn.
WFBL—Syracuse, N. Y.
\VI‘B\I—«IndmnapollS Ind.
WFBR-—Baltimore. Md.
WEDF-—TFIlint. Mich,
WFI—Philadelphia. Pa.
WFEFTW—Hopkinsville, I{y.
WEFJC—Akron, Ohio
WFKD—Philadelphia. Pa.
WFLA—Clearwater, Fla.
WGAL—T.ancaster, Pa.
WGBRB—Freeport, N. Y.
WGBC—NMemphis, Tenn.
WGRI—Evansville, Ind.
WGEBI-—Scranton, Pa,
WGRBS—New York, N, Y.
WGCM—Gulfport, Miss.
WG(CP—Newark, N. J.
WGE Chicago, Il
“‘GH—NP\\'port News, Va.
WGEHP—Detroit, Bich.
WGIL—Tort Wayne, Ind.
WGMS—Minneapolis, dMinn.
WGN—Chicago, Il
WGR—PBuffalo. N. Y.
WGST—Atlanta, Ga.
WGY—Schenectady, N. Y
WHA —Madison, Wis.
VWHAD-—Milwaukee, Wis.
WHAM-—Rochester, N. Y.
WHAP—New York, N. ¥,

Call Town

WHAS—I .ouisville, Ky.
WHAT—DPhiladelphia, Pa.
\\’HAZ—I‘xoy N. XY
WHB—ERansas City, Mo.
WHBC—Canton, Ohic

WHBD—31t. Orab, Ohio ¢

WHBIEF—Iock Island. Il
WHBL—Sheboygan, Wis.
WHBQ-—3Alemphis. Tenn.
WHRBIT—Anderson, Ind.
WHBY-—Green Bay, Wis
WHDEF—Calumet. Mich.
WHDH—Gloucester, Mass.
WHDI—3inneapolis. 3inn.
WHDL—Tupper Lake,
WHEC—Rochester. N. Y,
WHFC—Cicero, IIl
WHIS—Bluefleld, W. Va.
WHEK-—Cleveland, Ohm
WHN—_New York,
WHO-—Des Moines, Iowa.
VWHP-—Harrisburg, Pa.
WIAS—Ottumwa, Ia.
WIBA—2Iadison, 1Vis.
WIBG—TLlkinsg Park. Pa.
WIBM—Jackson, Mich.
WIBO—Chicago, Il
WIRR—Steubenville, Oh(o
WIBS—Elizabeth, N
WIBU—DPoynette, \\xs
WIBW—Topeka. Kans.
WIBX—Titica. N. Y.
WICC—Bridgeport. Conn.
WIL—St. Louis, Mo.
WILL—Urbana, 1.
WILM—Wilmington, Del.
WIOD-—Miami Beach. Fla.
WIP—Philadelplia, Pa.
WISN—Milwaukee, Wis.
WJAC—Johnstown, Pa.
WJAD—Waco., Tex.
WJAG—Norfolk, Neb.
WJAK—>Marion, Ind.
WJAR—Providence, R. I.
WJAS—Pittsburgh, Pa.
WJIAX ilte, Fla.
WJIAY—Cleveland, Ohio
WJAZ-—Chicago, Ill.
WIBC—LagSalle. Il
WJBI—Red Bank, N. J.
WIBK—Ypsilanti, Mich.
WJIBL—Decatur, 11l
WJBO__New Orleans, La.
‘WJIBT—Chicago, IIl.
WJBU—Lewisburg, Pa.
W.IBW-—New Orleans, La,
WJIBY-—Gadsden. Ala.
WJIDX—Jackson. Miss.
WJJD—23looseheart, Ili.
WIKS—Gary, Ind.
WJR—Detroit, Mich.
WISV—Mt. Vernon Hills, Va.
WJW-——Mansfield, Ohlo
W.JZ—New York, N. Y.
WEKAQ—sSan Juan, P. R,
WEKAR—E. Lansing, Mich.
WEKAV—Laconia, N. H.
WEBB—Jaliet, IIL
Birmingham, Ala.
WIKBI—Indianapolis, Ind.
WEBH—La Crosse, Wis,
WX BI—Chicago, Il
WIEKBN—7Youngstown, Ohio
WEKBO-—Jersey City. N. J.
\VKBP—BattIe Creek, Mich.
WEKBQ-—New York, N. Y.
WEKBS—~Galesburg, Il
WEKBV—Brookville, Ind.
WEKBW-—Buffalo, N. Y.
WEKBZ—Ludington, Blich.
WEKEN—Buffalo, N. Y.
WXJIC-—Lancaster, Pa.
WERC—Cincinnati, Ohio
WEKY—Oklahoma City. Okla.
‘WLAC—Nashville, Tenn,
WLAP—Louisville, Ky.
WLB-—Minneapolis, Minn.
WLBC—DMuncie, Ind.
WLBI*—Kansas City, Kans.
WLBG—DPetersburg, Va.
WLBL—Stevens Point, Wis.
WI.BW—O0i City, Pa.
WLBX

WIALI--Ithaca. N, Y.
WLEX—TILexington, Mass.
WLEY-—Lexington, Mass.
‘WLIB—Chicago, IIL
\WLIT-—Philadelphia, Pa.
WLOE-—Boston, Mass.
WLS—Chicago, IIL
WISI—Providence, R. X.
WLTH-—Brooklyn, N. Y.
WLW—Cincinnati, Ohio
WILWI—New York., N. Y.
WMAC—Cazenovia, N, ¥,
WMAF—S. Dartmouth, Mass.
WMAK—DBuffalo. N. Y.
WMAL-—Washington, D. C,
AVIMAN-—Columbhus, Ohio
WMAQ—Chicago. Il
WMAY—St. Louis. Mo.
WMAZ—Macon. Ga.
WMBA—Newport, R. I
WMBC—Detroit, Mich.
WMRD—Deoria Heights. Il
WMBI'—Miami Beach, Fla.
WMBG—Richmond, Va.
WMBH-—Joplin, Mo.
WMBI—Chicago, Il
WMRO—Auburn. N. Y,
WMBQ—Brooklyn, N. Y.
WMBR—Tampa, Fla.
WMC—D>Blemphis, Tenn.
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) Jong Island City, N. Y.
WLBZ —Bangor, Me,

Call Town

WMCA—New York., N. Y.
WMES—Boston, DMass.
WAMMN—Fairmont., W. Va.
WMPC—Lapeer, dich.
WalRJ—Jamaica. N. Y.
WMSG—New York. N. Y.
WAMT—Waterloo, Ja.
\WNAC—Boston, Mass.
WNAD—Norman, Okla.
WNAT—Philadelphia, Pa.
WNAX—TYankton, S. D,
WNBF—DBinghamton, N. Y.
WNBH—New Bedford, Mass.
WNBJ—IKnoxville, Tenn.
WNBO—Washington, Pa.
WNBR—Memphis, Tenn.
WNBW-—Carbondale, Pa.
WNBX—Springfleld, Vt.
WNBZ—Saranac Lake, N, Y.
WNJ—Newark, N, J.
WXNOX—Knoxville, Tenn.
WNRC—Greensboro, N. C.
WNYC—New York. N. Y.
WOAI—San Autonio, Tex.
\VOA‘\'—Lawrenceburg Tenn,
WOAX—Treuton, N. J.
WOBT—Union City, Tenn.
WOBU-—Charleston, W. Va.
\VO(‘——Davenport la,
WOCL—Jamestown, N, Y.
WODA—Paterson, N, J.
WODX—Mobile, Ala.
WOIl-—Ames. Ia.
WOKO—Poughkeepsie, N. Y,
WOL—Washington, D. C.
WOMT—DManitowoe, Wis.
WOPI—Bristol, Tenn.
WOOD—Grand Rapids, Mich.
WOQ—IKansas City, Mo.
WOR—Newark. N. J.
WORC—Worcester, Mass.
WORD—Chicago, 1.
WOS8-—Jefferson City, Mo.
WOV—New York, N. Y.
WOW-—Omaha, Neb.
WOWO—I't. Wayne, Ind.
WPAP—New York, N. Y.
WDPAW—Pawtuckef. R. I.
\WWPCC—Chicago, Il
WPCIH—New York, N. Y.
WPEN—PlnlMlelphm Pa.
WPG—Atlantie City, N, J.
WPOE—Patchogue. N. Y.
WPOR—Norfolk, Va.
WPSC—State College, Pa.
WPTF—Raleigh, N. C.
WOAM—>Miami, Fla.
WQAN—Scranton. Pa.
WQAQ—New York, N. Y.
WOQR(—Ttica. Miss,
WQBZ—Weirton, W. Va.
WRAF—La Porte, Ind,
WRAK—ZErie, Pa.
WRAW-—Reading, Pa.
WRAX—Philadelphia, Pa.
WRBI—Tifton. Ga.
WRB.J-——Hattiesburg, Miss,
WRBL—Columbus, Ga.
WRBQ—Greenville, Miss.
WRBT—Wilmington, N. C.
WRBU—Gastonia, N. C.
WRC——Wagshington, D. C.
WREC—Whitehaven, Tenn.
SVREN—JLawrence. Kans.
WRHM—Minneapolis, Minn.
WRJIN—Racine, Wis.
WRIK—Hamilton, Ohio
WRNY—New York, N. Y.
WRR—Dallas. Tex.
WRUF-——Gainesville, Fla.
WRVA—Richmond, .
WSAI—Cincinnati. QOhio
WSAJ—Grove City, Pa.
WSAN—Allentown, Pa.
WSAR—TFall River, Mass.
WSAZ—Huntington, W. Va.
WSB—Atlanta, Ga.
WSBC—~Chicugo, I,
WSB South Bend, Ind.
\VSDA Brooklyn, N. Y.
WSFA—Montgomery, Ala.
WSGH—Brooklyn, N. Y.
WSIX—S8pringfield, Tenn,
WSJS—Winston-Salem, N,
WSM-—Nashville, Tenn.
WSMB—New Orleans, La.
WEMK—Dayton, Ohio
WSOA-—TIorest Park, Il
WSPD—Toledo, Ohio
WSSH—Boston, dass.

WSUI—TIowa City, Ia.
WSUN—Clearwater, Fla.
WSVS-—Buffalo, N. Y
WSYR—Syracuse, N. Y.
‘WTAD—Quiney, Il
WTAG—Worcester, Mass.
WTAM-—Cleveland, Ohio
WTAQ-—Eau_ Claire, Wis.
WTAR—Norfolk, ,Va.
WTAW-—College Station, Tex.
WTAX—Streator, 1L
WTRO—Cumberland, Md.
WTEFI—Toccoa, Ga.
WTIC—Hartford. Conn.
WTAMI—Milwaukee, yis.
WTNT—Nashville, Tenn.
WTOC—Savannah, Ga.
WWALE—Hammond. Ind.
WWJ—Detroit, Mich.
WIWI—New Orleans. La.
WWNC—Asheville. N. C.
WWRI—Woodside, N. Y.
WWVA—Wheeling, W. Va.
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Citizens Radio Call Book Magazine and Technical Review

U. S. Broadcasting Stations by Frequencies

550 Kilocycles, 545.1 Meters:
KOAC, WGR, WEAQ, WKRC, KFUO,
KFDY, KFYR.

560 Kilocycles, 535.4 Meters.
WLIT, WFI, KFDM, WNOX KTAB, XLZ,
WiBO, \VEB\\ \/PCC WQAM.

570 Kilocvcles, 526.0 Meters: )
WYNC, WMCA, WSYR, WMAC, WKBN,
\VWI\JC KGKO, WNAX, KXA, KMTR

580 Kilocycles, 516.9 Meters—Canadian
Shared:

WTAG, WOBU, WSAZ, KGFX, KSAC, WIBW

590 Kilocycles, 508.2 Meters:
WEEI, WEMC, WCAJ, WOW, KHQ

600 Kilocycles, 499.7 Meters—Canadian
Shared:

WTIC, WCAO, WREC, WOAN, KFSD, WCAC,
WMT, WSUI

610 Kilocycles, 491.5 Meters:

WFAN, WIP, WDAF, KFRC

620 Kilocycles, 483.6 Meters:

WILRBZ, WTMJ, KGW, WJAY, KREP, WFLA,
WSUN .
630 Kilocycles, 475.9 Meters—Canadian
Shared:

WMAL, WOS, KFRU, WGBT

640 Kilocycles, 468.5 Meters:

WAIU, KFI, WOl

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, KFEQ

690 Kilocycles, 434.5 Meters-——Canadian
Wave:

700 Kilocycles, 428.3 Meters:

WLW

710 Kilocycles, 422.3 Meters:

WOR, REJK, WHB

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:

WIR

760 Kilocycles, 394.5 Meters:

WJZ, WEW

770 Kilocycles, 389.4 Meters:

KFAB, WBBM, WJBT

780 Kilocycles, 384.4 Meters—Canadian
Shared:

WTAR, WPOR, KELW, KTM, WMC, WEAN
790 Kilocycles, 379.5 Meters:

WGY, RGO

800 Kilocycles, 374.8 Meters:

WDBAP, WFAA

810 Kilocycles, 370.2 Meters:

WPCH, WCCO

820 Kilocycles, 365.6 Meters:

WIHAS

830 Kilocycles, 361.2 Meters:

KOA, WHDH, WRUF

840 Kilocycles, 356.9 Meters—Canadian
Wave:

850 Kilocycles, 352,7 Meters:

KWKH, WWL

860 Kilocycles, 348.6 Meters:

WBOQ, WABC, KFQZ, KMO, KFPY

870 Kilocycles, 344.6 Meters:

WLS, WENR, WBCN

880 Kilocycles, 340.7 Meters—Canadian
Shared:

WQAN, WGBI, WCOC, KLX, KPOF, KFKA
890 Kilocycles, 336.9 Meters—Canadian
Shared:

WJTAR, WMMN, WMAZ, \VGST KGJF, WILL,
KUSD, KFNF, \VLAO

900 Kilocycles, 331.1 Meters:

WFBL., WMAK, WKY, WLBL, KH4J,
KGBU, WJAX

KSD,

KSEI,

910 Kilocycles, 329.5 Meters—Canadian
Wave:

920 Kilocycles, 325.9 Meters:
WW7  KPRC, WAAF, WBSO0Q, KVI,
KIFEL

930 Kilocycles, 3224 Meters—Canadian
Shared:

WIBG, WDBJ, WBRC, KGBZ, KMA, KFWJ,
KFWI

940 Kilocycles, 319 Meters:

WCSH, WFIW, KOIN, KGU, WHA, WDAY
950 Kilocycles, 315.6 Meters:

WRC, KMBC, KFWB, KGHL

960 Kilocycles, 312.3 Meters—Canadian
Wave: -

970 Kilocycles, 309,1 Meters:

KOMO, KJR

980 Kilocycles, 305.9 Meters:

KDKA

990 Kilocycles, 302.8 Meters:

WBZ, WBZA

1000 Kilocycles, 299.8 Meters:

WHO, WQC, KFVD

1010 Kilocycles, 296.9 Meters—Canadian
Shared:

WQAO, WPAP,
WNAD, KOW
1020 Kilocycles, 283.9 Meters:

KYW, KFKX, KYWA, WRAX

1030 Kilocycles, 291.1 Meters—Canadian
Wave:

1040 Kilocycles, 288.3 Meters:

WXKEN, WKAR, KTHS, KRLD

1050 Kilocycles, 285.5 Meters:

KNX, KFKB

1660 Kilocycles, 282.8 Meters:

WBAL, WJAG, KWJJ, WTIC

1070 Kilocycles, 280.2 Meters:

WAAT, WTAM, WEAR, WCAZ, WDZ, KJBS
1680 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, KS00

1120 Kilocycles, 267.7 Meters—Canadian
Shared:

WTAW, KUT, WISN,
KRSC. WDEL, WDBO
1130 Kilocycles, 265.3 Meters:

WOV, XSL, wWJJD

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

1180 Kilocycles, 254.1 Meters:

WGBS, KEX, KOB, WGDY, WHDI
1190 Kilocycles, 252.0 Meters:

WICC, WOAI

KFXF,

WHN, WRNY, KGGF,

WHAD, KF5G, KMIC,

1200 Kilocycles, 249.9 Meters: Canadian
Shared:

WABI, WNBX, WORC, WIBX, WHBC,
WLAP, WLBG, WNBO, WKJC, WNBW,
WABZ, WJBW, WBBY, WBBZ, WFBC(C,
\\’RBL, KGCU, WJIBC, WJBL, WWAE,

WRATF, WMT, KFJB WCAT, KGDY, I\I‘\VF
KGDE, KGFK WCLO, VVHBY I\XO l\S\IIR
WIL, KFHA, KVOS, KGY, \VDIAY. l\'\\’G,
KGEX, KGEW, KGHI, WCAX, WCOD
1210 Kilocycles, 247.8 Meters—Canadian
Shared:

WJBI, WGBB, WCOH, WOCL, WLC(CI,
WPAW, WDWF, WLS{, WMAN, Wjiw,
WEBL, WBAX, WJBU, WMBG, WSIX,
WRBU, WJBY, WRBO. WGCM. K\WEA,
KDLR. KGCR. KFOR, WHBTJ, KFVS, WEBO,
WCRW, WEDC, WCBS, WTAX. WHBFE,

WIBA. WOMT. KPQ. KPCB, WSBC, I\FD\T
KMJ, KFXM, KPPC, KGFJ

1220 Kilocycles, 245.6 Meters:
WCAD, WCAE, WREN, KIFKU
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1230 Kilocycles, 243.8 Meters:

WNAC, WBIS, WPSC, WSBT, WFBM, KFIO,
XFQD

1240 Kilocycles, 241.8 Meters:

WGHP, WJAD, KSAT, WDAE

1250 Kilocycles, 239.9 Meters:

WGCP, WODA, WAAM, WLB, WGMS,
WRHM, KFMX, WCAL, KIDO, WFOX,
WDSU

1260 Kilocycles, 238.0 Meters:

WLBW, KWWG, KRGV, KOIL, KVOA,
WTOC

1270 Kilocycles, 236.1 Meters:
WEAI, WASH, WQOOD, KWLC, KGCA, KTW,
KOL, KFUM WFBR \/VJDX

1280 Kilocycles, 234.2 Meters:

WCAM, WCAP, WOAX, WDOD, WRR,
WCFL

1290 Kilocycles, 232.4 Meters:

WNBZ, WJAS, KTSA, KFUL, KLCN, KDYL,

WEBC

1300 Kilocycles, 230.6 Meters:
WDBBR, WHAP, WEVD, WHAZ, KFH,
{\VGO}E)F KTRBI, KF]R KTBQ WI1OD, WMBT,
131C Kilocycles, 228.9 Me®ers:
WEKAV, WEBR, WNBH, WOL, WGH, WRK,

WAGM, WF DF Y HAT V\’FKD WFEBG
WRAW, WGAL, WSAJ, WBRE, WKBC,
KGHG, WOBT, WNBJ], KRMD, . KFPM,

WDAH KFPL, KFXR WKBS WRBI WCLS,
WKBB, KWCR KFJY KTGO WBOW
WJAK, WLBC, WIBU, KFBK, KTSL KCEL,
KruUP, KFX]J, KFBK, KGEZ KMED, KTSM,
KGCX, W]AC WSJIS, K}’\RO KGFW

1320 Kilocycles, 227.1 Meters:

WADC, WSMB, KID, KGIQ, KGHF

1330 Kilocycles, 225.4 Meters:

WDRC, WTAQ, KSCJ, WSAI, KGB

1340 Kilocycles, 223.7 Meters:

WSPD, KFPW, WCOA

1350 Kilocycles, 222.1 Meters:

WBNY, WMSG, WCDA, WKBQ, KWK

1360 Kilocycles, 220.4 Meters:

WLEX, WQBC, WJKS, WGES, KFBB, KGIR,
KGER, KPSN, WMAF, WSSH

1370 Kilocycles, 218.8 Meters:

WMBO, WSVS, WCBM, WBBL, WHBD,
, WIBM, WRAK WELK WJIBO,
, WRDBT, KGIG, KIT KGCI RGRC,
KFJZ, KGKL. KFIX WFBJ, KGDA KZM.
KRE. WPOE, XFBL, KWKC KGBX, WRJIN,
KGAR, KLO KOH KVL, KFJI, KGFL,
}\CGN[ WHDF KOOS, \VGL KFJM, KCRC,
W LHC w MBR

1380 Kilocycles, 217.3 Meters:

KQV, KSO, WKEH, WSMK

1390 Kilocycles, 215.7 Meters:

WHK, KLRA, KUOA, KOW, KOY

1400 Kilocycles, 214.2 Meters:

WCGU, WBSGH, WSDA,
WCMA, WKBF, KOCW, WBAA, KWSC

1410 Kilocycles, 212.6 Meters:

KGRS, WDAG, XFLV, WHBL, WBCM,
WODX, WSFA

1420 Kilocycles, 211.1 Meters:

WMR]J, WTBO, WKBI, WIBR, WEDH,

WMBC, WKBP, WQBZ KGFF \VHIS KTAP,
KTUE, KFYO, KICK, WIAS, KGGC, WLBF,
W\IBH KTFIZ, KORE, WIL\I KGIW, KGKX,
WLEY, KFQW, KLPM, KXL, WHDL, WHFC,
WEHS KFQU, KFXD, KGIX KFIF

1430 Kilocycles, 209.7 Meters:
WBRL, WHP, WCAH, WGBC,
WBAK, KECA

1440 Kilocycles, 208.2 Meters:
WHEC, WABO, WOKOQO, WCBA
WNKZ, WTAD, WMBD, KLS, WSAN

1450 Kilocycles, 206.8 Meters:

WBMS, WNJ, WIBS, WKBO, WSAR, WFJC,

WTFI, KTBS, WCSO

146¢ Kilocycles, 205.4 Meters:
WJSV, KSTP

1470 Kilocycles, 204.0 Meters:
WKBW, KEJF, KGA

1480 Kilocycles, 202.6 Meters:
WJIAZ, WORD, WCKY, WS0A

1490 Kilocycles, 201.6 Meters:
WBAW, WLAC, KPWF, WINT

1500 Kilocycles, 199.9 Meters:

WMBA, WILOE, WMES. WNBF, WMBO,
WLBX, WWRL, WKBZ, WMPC, WOPI,
WPEN, WRBJ, KGKB, KGHX, WXKBY,

KPJM, KVEP, KDB, KUJ, KGFI

WLTH, WBBC,

WNBR,

£
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U. S. Broadcasting Stations Listed by States

ALABAMA

Birmingh,
WAPI
Gadsden.

am,

WJIRY

Mobile. WODX

Montgomery,

ALASKA

WSFA

Anchorage, KFQD

Ketchikan,

KGBU

ARIZONA

Flagstaff,

KFXY

Phoenix, KREP, KOY

Prescott,

Tuscon, KGAR, KVOA

KPJIM

ARKANSAS

Biythevil

le, KLON

Fayetteville, KUOA
Hoit Springs, KTHS

Little Rock.

KGJF
McGelee,

Siloam Springs, KFPW

KGHG

CALIFORNIA

Berkeley,

KRE

Beverley Hills, EEJK

KELW

Culver City, KFVD
J) Centro, KX

F'resno,
Hayward,
Holiywoo

St
d,  EMTR,

KEWB

Holy Cit,

v, KFQU

Inglewood, KMIC
T.ong Beach, KF‘OK

KECA,

~~Qakland,
KTA
Pasadena, KPPC,

Tiichmon

Suneramento,

San Bernardino, XFXM

San Diego, KF

San_ Franelsco,
KJIBS,

San Jose,

Angeles,
KGEF, KGIJ. KHY;

S,
KPSN

WKL
KEQZ
.K(GO KL

d, KFWM
KFBIK

KPO,
Q

W
ta Barbara, XDB
%?rlzm Maria, KSMR

Qanta M
Stockton,

onica, KTM

Westminster, KPW

COLORADO

Colorado_Springs, KFUM
- Dgnver KFEL, KFUP

KOA,
Duvont,

Edgewater,
Fort Morgan,

Greeley,

CGunnison,

Pueblo,

Trinidad, K

EPOF

KLZ

KEXJ
KGEW
A

KFHA
HE
GIW

Yuma, BGEK

CONNECTICUT

Bridzeport, V&ICO
- Hartford, WTIC

New
Storrs,

Haven,’ 'WDRO
WOAQ

DELAWARE _

WBRC. WEKBC,

KLRA. KGHI,

KNX,

GER
KE‘SG,
KTBI,

KLX,

KGB

Kll)‘RL KFWI,
RGGG

DM, EWG
F

, KFXF,

“Wilmington, (WDEL, WILM

DISTRICT OF COLUMBIA
TWMAL;,

RC:

- \Washington,
LW oL

NAA,

FLORIDA
Clearwater, ‘WFLA WSUN*
UF

Gainesvill
Jacksonville,

9,
WIA

Mmml Fﬁnch {WIOD WMBF,

Orlando

WDBO

Pensacola, WCOA

Tampa,

GEORG!

WDAE,

A

Atianta, WGST, WSB‘
Columbnus, RBL
Macon, WMAZ
Savannah, WTOO
Tifton, WRBIL

Toccoa, WIFI

HAWAl
Honolulu

IDAHO

, KGU

Boise, KIDO
Idaho Fals, XKID

Jerome,

KFXD

WMBR,

Pocatello, KSEI
Sandpoint, KGKX
Twin Falls, KGIQ

ILLINOIS
Carthage, WCAZ-.
Chi.caeo. KYW WAAT
ETls% WCRW, ED
W - WGES WILRL
T gt wr
M &) ) [,
WSBC, WHCN,  WIBOS

W
Qicero, WH
Decatur, WJBL
Bvanston, WEHS
Forest Park, WSOA
Galesburg, WKBS
Harrisburg, WEBQ
Joliet. WCLS, WKBB
La Salle, WIBC
Mooseheart, SWJIID
Peoria Helght%) WMBD

Springfield, WCBS
Streator, WTAX
Tuseola, WDZ
Urbana, \VILL
Zion, (WWCB

INDIANA

Anderson, WHBRBU,
Brookville, WEBY

Culver, WCMA

Fvansville, WGBF

Fort Wayhe, WGL, (WOWQ )
Gary, (WJKS

Hammond, WWAE
Tndianapolis, WFBM, WKBF
Lafayette, AA

La Porte, WRAF

Marion, WJAK

Muncie, WLBC.

South Bend, AW SBT:

Terre Haute. WBOW

rowa

Ames, WOoL)

Boone, KFGQ

Cedar Rapids, EWOR
Clarinda, ‘KSO
Council BIiiffy, KOIL:
Davenport,  WOCr
Decorall.
Des Moines,
Ft. Dodge,
Towa Oity, WS}%I
Marshalltown EJB
Muscatine, ]

Ottumwa, WI ‘\Q

Red Oak. KICK
Shenandoah, WENFy KMA;
Sioux City, KSCT
‘Waterloo, WMT

KANSAS

Kansagz City, WLBEL..
Lawrence, KFKU NVREN
Manhattan, KSA C
Milford, BEFKE,

Topeka, WIBW

Wichita. XFH

KENTUCKY

Covington, WG KI
Hopkinsviile, . WEL
Louisville, WHAS WLAP

LOUISIANA

Cedar Grove, KGGH
Kennonwood. KWKH
New Orleans, WABZ, WCBE,
JBO,  WJBW, WSMB,
MWW WDSU
Shreveport, KTSL, EKWEA,
KRMD, KTBS

MAINE

Bangor., WABI, WLBZ
Portland, WCSH

MARYLAND

Baltlmu WCAO.
Bali WFBR

WTBO

WCBM,

Cumberland

MASSACHUSETTS

,WBZA WEEI AVNACH
WSSH; WITES,~ “WBIS,

Fall River, WSAR

Gloncester, WHDH

Lexington, WLEX, WLEY

New Bedford, WNBH

Boston,

Springfield, WBZ. "~
Wellesley Hll‘lb, WBSO

Worcester, WTAG, WORC
MICHIGAN

Battle Creek, WIKBP
Bay City, ¥

Berrien Sprifigg,” WEMC
Calumet, WHD, -

Detroit, (WMBC, {WWJ, WIK,
‘WGHP )

Fast Lansing, WKAR

Fint, WFDF

Grand Rapids, WASH, WOOD

Jackson, . WIB

Lapeer, WMPC

Ludington, WKBZ

Royal Oak, WAGM

Ypsilanti, WJBK

MINNESOT@

Aneka. WCCQO

Collegevllle,‘“WFBJ

Fergus Falls, KGDE

Hallock, KGFK

Minneapolis, WDGY, WHDI,
WLB. ’RHz.I WCCO,

WGMS - -
iWCAD;-,\\

Northfield, KFDI‘{
St. Paul, «*KSTP

MISSISSIPPI

Greenville, WRBQ
Gulfport, WGCM
Hattiesburg, WRBJY
Jackson, WJDX
Meridian, 3¥COC
Utica, WQBC"

MISSOURI

Cape Girardean, KFVS
Columbia, K RfU
Jefferson Cit;
Joplin, WMBH
Kansas City,
WwWOQ, 3WVH
St. Joseph;™
8t._ Louls, K
KWK, WEW,
KFUO

KSD.
KMOX,

Wil
, WMAY, KFQA

MONTANA

Billings. KGHL
Butte, KGIR
Great Falls, KFBB
Kalispeli, KGREZ
Wolf Point, KGCX

NEBRASKA

Clay Center, KM\{T

Lincoln, ;< KFAB} KFOR WOAJ
Norfolk, “WIAG .

Qmaha. WAAW, WOW
Ravenna, KGFW =

York, KGBZ

NEVADA

T.as Vegas, KGIX
Reno, KOH

NEW HAMPSHIRE
Jaconia. WKAV
Tilton, WBRL

NEW JERSEY

Asbury Park, WCAP
Atlantic Clty.. WPG
Camden, NW.CAM.=
Elizabeth, WIBS
Fort Lee, WBMS
Jersey City, WAAT,
Newnrk, _~WAAM,
WNI, WOR:

Paterson, WODA
Red Bank, WJBI
Trenton, WOA

WRRN
WGCP,

NEW MEXICO
Albuquerque, KGGIM
Raton, KGF

State College, KOB

NEW YORK

Anburn, WMBO
Binghamton, YWN
Brooklyn, \VBBC WLTH,

WMEQ, WSG}?R WSDA

Buffalo, SWGRY
WEBW, WKE‘I; WSVE,
WHMAK e

Canton, WCAD

Cazenovia, WMAC

Coney Island, WCGU

Freeport, WGBER

Ithaca, WLCI. WEAI

Jamaica, WMRIT

Jamestown, WOCL
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Loug Island City, WLBX

New.. Xork WEBNY WHN
KBQ WMCA
N . WNXC, PCH
“7RNY, IVABC WOV,
wWQAO, WLWOL, WBOQ,
WCDA, WEARy WEVD,
WGBS, \WWHAP, WPAP
Patchogue, WPOR
Poughkeepsie. . WLORKO
Rochester, WHAM,; WHEC

Rossville, :WBBR
Saranac Lake;
Schenectady, ;W GY ,,,,,,,,,,
Syracuse, WEDT,, ¥VSYR
Tupper Lak

Troy, WHAZ

Utica, WIBX
Woodhaven, WEVD
Woodside, WWRL
Yonkers, WCOH

NORTH CARROLINA

Asheville, WWNC!
Charlotte, (WBT _
Gastonjar, R
Greensboro, . WNRO
Raleigh, VVPTF
Wilminzton: ~WRB!
Winston-Salem, WSJS

NORTH DAKOTA

Bismarck, EF
Devils Lake, KDLR
Fargo, WDAY
Grand Forks, KFIM
Mandan. KGCU
Minot, KLPM

OHIO

Alron, SYEIQH
Canton, WHRC
Cambridge, WEBE
Cmcinnatl ZTWEROQ,

WEAR,
WTAM:

WAL,
WLW. N
Clav’aleﬁ]d
WJIAY,
Colunibus, ¢ WAILU,
WEAQ; WMAN
Dayton. WSMK
Hamilton, WRK
Mansfield. WIJW
Middleton, WSRO
Mt. Orab, WHBD
Springfield, WCSO
Steubenville, WIBR
Tallmadge, ADQO
Younestown, - WEBN:

WCAH,

OKLAHOMA

Alva, KGFF

Chickasha, KOCW

Enid, KCR

Norman, \VN

Oklahoma City. KFJF, KFXR,
KGCB. KGFG, WKY

Picher, KGGF

Ponca City, WBBZ

Tulsa, KVOO

OREGON

Astoria, KFJI

Corvallis, KOAC

Eugene, KORE

Marshfield, KOOS

Medford, KMED

Portland KEY KOIN, KFIF,
KF. KGW, KTBR, KVEP,
K\VJJ KX,

PENNSYLVANIA

Allentown, \\'CBA, WSAN
Altoona, WFB

Carbondale, \VNBW

Fast Pittsburgh AKDEKA}
Flkins Park. -WIBG-..
Erie, WEDH, W
Frankford, WEKD

Grove Clty WSAJY
Harrisburg, Wl}XACK WCOD

Johnstown, WJ

Lancaster, WGAL, WEJC

Le Moyne, \WWHP

Lewisburg. WIBU

©0il_Citvy, WLBW-—~ ..

Phlladelphm ",WCAU WEI,

WIp, WL WRAX,
WPE\’ WFA\J WELK,
HAT

Pittsburgh, EQv, WCAE,
TWIAS

Reéadingr VV

Scranton, WGBI WQAN,
State College, WPSC
Wilkes-Barre, WBAX, WBRE
Washington, WNBO

PORTO RICO
San Juan, WKAQ

RHODE ISLAND

Cranston, WDWF

Newport, WAIRA

Pawtucket, WRAW
Providence. WEAN WIAR

SOUTH CARCLINA
Charleston, WBBY

SOUTH DAKOTA

Brookings, KFDY, KGOR
Dell Rapids, KGDA
Oldham, KGDY
Pierre, KGFX
Rapid City, WCAT
Sioux Falls, KSOO
Vermillion, KUSD
Watertown, KGCR
Yankton, WNAX"

TENNESSEE

Bristol, WOPI
Lhattanooga, WDOD
Knoxville, WFBC.
WNOX
Lawrenceburg, WOA
Memphis, WGRC,
N V}‘lMl(f. WNBR
aghyille WBAW,
AWSMY WINT
Spring eld WSIX
Union City, WOBT
Whitehaven, WREC

WNBJ,

WHRQ,
WLAG:

TEXAS
Abilene, KFY

Austin, KUT
Beaumont, KFDM
Brownsville, K\VWG
Brownwood, KG

College Stzltmu \\'TA‘V
%olii)us (I}KhI?IS,h KGE‘-Ix

allas D. 'WFAX,
Dublin. XFPI, - WEE
El Paso, WDAH, KTSM
Forth- Worth IxFJA

WBA SA

P  KSAT
Galveston, KFLX, KFUL
Greenvﬂle, KF P
Harlingen, KRG
Houston, KPRC

K
Richmond, KGAX TUE

Sgrrlx %ngtelo, R%{I&IR EGKL
ntonio, ‘

AT WoaT C, KTAP,

Waco, WIAD

Wichita Falls. KGKO

UTAH

Ogden, XLO

Balt ILake City, EDYL, K8L

VERMONT

Burlington, WCAX

Springfield, WNBX

VIRGINIA

Arlington., NAA
ﬁmorv WEH

Petersburg WILBG
Rxchmond WBBL,

& WMBG,
Raa noKe, WDBJ

WASHINGTON

Aberdeen. KXR!
Belllngham IxVOS
Everett,
Lacey, k
Longview, KU
é:’nlgamn KI(()WS
eaftle L., EFQW, KPQ,
KJR. KOMO, KPOB, KRS%
KT 4 XA

Spokane KFIO, KBFPY, KG
EHQ A

Tacoma, KMO. KVI
Yakima, KIT

WEST VIRGINIA

Bluefield, WHIS
(,‘harleston, WOBU
Fairmont, WMMN
Huntington, - WSAZ
Wheeling, L. WWVA:
Wierton, WQBZ

WISCONSIN
Beloit, WEBW
Eau Claire,
Fond Du Lac, KFIZ
Green Bay, WHBY
Kenosha WCLO

La Crosse, WKBH
Madison, WHA, WIBA
Mﬁmtownc WOMT
Milwaukee, WHAD,
SWITAMTY

Poynette, WIRU
Racine. WRJIN
Sheboygan, WHBL
Stevens Point. WLBL
Superior, WEBC

WYOMING
Casper, XDFN

WISN,
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SHORT WAVE RELAY BROADCASTING STATIONS
United States Call Owner
Call Owner i s 3 estinghm Kilocyeles Moter
W%)X(ﬁD Eenemll E}ec%nc. chlmnectudiY, N. Y. _Kllo?él.c;]es l::{«‘it%rs W_.\‘)éré Q{ 3:33‘&%33?3' II;;:E ];’ixttttss%%:'gl\; gn = ];; ;28 1%3
enera cetrie, Sehenectady, N. Y. . 15,340 19,56 VONX A General Electrie. Denver, Col 9’5 X
9XAF General Llectric, Schenectady, N, Y. ' ¥ y ° e 9330 31.4
WeXAL Avition Kado.’ Covtemvile, N {. S gEay 3lay WOXAQ Chiceay Daily News, Ghiengo, L. a050 193
viation Raodio, Coytesville, N. J - 11.800 25.42 WOXF Great Lakes Broadecasti C Chi 02 9.§
W2XAL Arviation Radio, Coytesville. N. J 15950 19°67 WOXF  Great Takes B g & Epicago, 6,020 49.8
W2XAL Aviation Radio, Coytesville, N. J.. D214 : JOXE akes Droadeasting Qo Ghicago. 11800 234
S 1 T D o ot J S TR A Zé_%gg %32; WOXF Great Lakes Broadcasting C<i__ C\)magg, 1 21.500 13.9
W2XCX L. Bamberser, Newark, N. J 0 6080 4934 G5YW  Chelmsford, England orelgn .
W2XT  Atlantic Broadcasting Co., D 11.840 2532 ByZ Curncao, . Curacao S 139, 3t
‘\Z’§§'EL %t](flmtx((:: Broadcastms Co., Jz]tmalca. N. 15,280 19.63 TJW Hamilton, Bog%auda ) 1%;[(1)39 gig
adio Corporation, New York, N. Y. . 6,100 49.18  PCJ Hilv Y THolland .. T 1599 g
W3XAL Radio Corpuration, New York, N. Y 97570 31.¢ Hveranm: oha - 15,220 19.7
WIXAL Hadlo Corvoration, New York N % RIS SRS 13 SR 4 v S o T S NEL 42 L
Ve adio Corporation, New York. N. - 15,130 RS 1av X ‘5
W3XAL Radio Corporation, New York, N. ¥ . 17/7%0 :llgg; 8§Q lli{onenl;‘a\'n, %enmark 9.520 31.5
W3XAL, Radio Corporation, New York, N. ¥ T 210500 13.03 QR e G g.oR0 192
W3XL, Radio Corporation, New York, N. Y.. 6,020 49.83 Koen;&s“'us erhausen, Germfmy - ,9.580 31.3
W3XAU Universal Broadcasting Co., Philadelph 6.060 49.5 oenjgswusterhausen, Germany .. - 15.200 19.7
W3XAU DUniversal Broadeasting Co.. Philadelphia, 9590  31.3 Koenigswusterhansea: Germany - 21,500 13.9
W6XAL Pacific-Western Broadcasting Fed., Westminster, 6,080 1934 VEKBME Melboume, Australia 2.510 31.5
WGXAL Pacific-Western Broadcasting Fed., Westminster, C 15,250 19067 aris, EFrance ... 8.122 19.0
WO6XAL, Pacific-Western Broadcasting Fed., Westminster, C 21.500 1395 VEGWF Perth, Australia - 3,000 100
W6XN_  General [lectric. Oakland., Calif.. 12,850 23.35 ome, Italy - 11,810 25.4
WB8XAL Crosley Radio Corportation, Cincinga 6.0680 49.5 BX Iugby, England 10.770 27.8
3 estinghouse, Last Plttsburgh, Pa 6,140 48.86 D idney, Aunsiralia . 1.2
WSXK W gh, K VE2ME 8id Australi 9.590 31.2
WSXK  Westinghouse, East Pitisburgh, P 9570 3135 UORZ  Vienma, Ausiria - ,6.072 49.4
WSXE  Wesfinghonse, East Pittsburgh, P 11.880 25.95 COJRX  Winnipeg, Canada 11.720 25.6
W8XK  Westinghouse, East Pittsburgh, Pa 15,210 19.72 ZTID Durban 7.400 40.5
. Call Kilocycles Meters Owner Call Kiloeycles Meters Owner
WIXAE 2000-2100 150-148 Wesfinghouse, Springfield. Mass. W3XK 2000-2100 150-143 Jenkins, Washington, D. C.
WIXAY 2000-2100 1560-143 Air Station, Lexington, Mass. W3XK 2850-2950 105-102 Jenkins, Waghington, . C.
1XB 2100-2200 143-136 General Industries, Somerville. Mass. W4XE 2000-2100 150-143 W, J. Lee, Winter Park, Fla.
WIXB 2750-2850 109-105 General Industries. Somerville, Mass, WEXAM 2000-2100 150-143 B. S. McGlashan, Los Angeles, Calif.
W2XBA 2750 30 109-105 NWWAAM Newark, N. J, WOXC 4500-4600 66.7-65.2 R. B. Parrish. Los Angeles, Calif.
W2XB§ 2000-2100 150-143 R. C. A.. New York, N. WIXAO 2750-2850 109-105 W. Jerman, Portland. Ore.
W2XBU 2000-2100 150-143 H. E. Smith. Beacon, N. Y. WEXAV 2000-2100 150-143 Westinghouse, Pittsburgh, Pa.
W2XBW 2000-2100 150-143 . C. A.. New York, N. ¥. WENAYV 2100-2200 143-136 Westinghouse, Pittshurgh, Pa.
W2XCL 2000-2100 150-143 Pilot Electric. Brooklyn, N. Y. WEXAV 2750-2850 109-105 Westinghouse, Pittsburgh, Pa.
W2XC0O 2100-2200 143-136 R. C. A.. New York, )\; Y. WIXAA 6080 49.34 Federation of Labor, Chicago, III.
2 - . C, w Yo 80- : ,
W2XCP 2000-2100 150-143 Freed- I‘usemifnn \r'ewLYork N. Y. WOIXAA 11.840- 25.34 Federation of Labor, Chicago, Il.
W2XCP 2850-2950 105-102 Freed-Eisemann. New York, N. Y. WIXAA 17.780- 16.87 Federation of Labor, Chicago, IIL
2XCR 2750-2850 109-105 Jenkins, Jersey City, N. WIOXAG 2000-2100 150-143 Aero Products, Chicago, Il
W2XCW 2100-2200 143-138 General Blectric, Scheneetady, N. ¥, WIXAQ 2000-2100 150-143 Nelson Dros, Co.. Chicgo. TIL
W2XR 28550-2950 105-102 Radio Pictures, Inc., New York, N Y 9XA 2750-2850 109.1-105.8  Chicago Daily News, Chicago, IIL
2XR 2100-2200 143-136 Radjo Pictures, Inc., New York, N. Y.  WOXAZ 2000-2100 150-143 University of fowa, Iowa City, Ia.
W2LXX 2000-2100 150-143 R, F‘. Gowen Ossining, N. Y. WIXR 2850-2950 105-102 Great Takes Broadcasting Co., Chleago, I1L
WSXAK 2000-2100 150-143 R. C. Bound Brook, N. J. WRNY 1010- 2017- Aviation Radio, Coytesville, N. J.
Call Meters Call Meters all Mete
AFGHANISTAN PRAI Ribeirao Preto. 280 (‘,I{G\V Toronto 4.8
ALBANIA PRAA  Rio de Janeiro. 400 GIBG Toronto 7.2
ARGEN PRAB  Rio de Janeiro. 320 CNRT  Torouto 6.9
ENTINA CISC Toronts 6.9
1L.O7% h PRAC  Rio de Janeiro. 360 onto 2
07 Buenos Aires . 330 PRAK TRio d 260 CKCI: Toronto 6.9
1.OS Buenos Aires .. . 291.2 4 fo de Janeiro. CKOW  Toronto
I.ON Buenos Aires 1910 PEAS Santos ... 300 CFCA Toronto .. ]
LOR Buenos Ajres .. . 344.8 PB%L Sao II’)auIIO CHLS Vancouver T
L.OV Buenos Aires .. D 3615 PRaAL SSBO faulo - CKCD  Vancouver 1
10Y Buenos Afres .. T 3i52 a0 Fanlo.. KFC  Vancouver i
}48(3( Euenos A\nes .. . 380 PRAR  Sac Paulo.... ?KMO Yancouver T
’ uenos Aires . 261.8 "CEWX Vancouver T
%{8(‘) gnenos ;Rires . 252 TIVW Hamﬂ?(ﬁITrIssmgHOLONIES 545 QIF\%?’;’ %x_mtcouver .1
; uenos Aires .27 : “Kong Y ictoria 9
%18¥V Ir:uenos Aires R 302 glr}?)v X,I;::gglla' Peak, Hong Kon 3%?, glgrwi “’innipeg 4
. uenos Aires _ 3 3 : 'innipeg -4
1.OL Puenos Alres .. . %gg 18E Singapore - 330 CIGX Yorktown -9
D3 Buenos Aires .. . 253.3 BRITISH INDIA CHILE
B2 Buenos Aires ... . 275 VUB Bombay CMAO Antofogasta
H5 Tordova . 2735 vUo Caleutfa o Asuncion
HAa Cordnva .. . 250 VPB Colombo CMAL Concepcion
LOP Ta Plata 1425 VUR Rangoon ... CMAD  Santiago .
1.OU Mendoza . 3890 BULGARIA CMAR Santiago .
M6 Mendoza . 348 CMAT
7 CANADA MA Tacna ...
r Rosaria ... . 270 CMAK  Temuco
¥1 Santa Te .. 1 279 CROR - 2388 Valparaiso 400
AUSTRALIA CRCN 15 CHIN
5CL Adelaide .. - 409 CHSA Calgary ig&i CO™B Harbin A
5DN Adelaide . . 3813 CICY Calgary 434.5 COMK  Mukden
5KA Adelaide . 250 CNRC Calgary 434.3 Shanghai
2MK Bathurst . 260 FCY Charlottetoy 312, x0T, Tientsin
%1%)1(‘} grigba_g]e - . g;g %EIC’é% (CPQ]{]ntteliO\\n 312.3 GEC Tientsin ...
obart ... - v hillivwac 247.8
SAR  Melbournic - 484 KMC  Cobault 3478 COLOMBIA
J elhourne . 871 GCJRW Fleming 296.9
8UZ Melbourne . 319 CFXNB Tredericto 247.8 COSTA RICA
3DB Melbovrme 255 GHMA  Tidmonton 516.0 . CUBA
2HD Newcastle . 288 CICA  Edmonton 516.9 CMBEY  Calbarien - 230
2KY Svdney ... . 280 ORKUA Fdmonton 516.9 {CM6I1.0 Caibarien . 325
2FC Sydney . D442 CNRE  Edmonton 516.9 CMT7AZ Camaguey . 225
2BL Sydney . . 353 CHNS Halifax 35924 CMT71.Q Camapuey © 230
2BE Sydney - . 316 CHNS  Talifax 3994 CM6YR Camajuani . T 200
2GB Sydney _ 316 CKOC Hamilton 340.9 CM7TBY Ciego de Avila 235
SUE Svdney . _ 9293 CHCS  Hamllton 340.9 CMTFU  Ciezo de Avila. 200
2UW Sydney T 967 CFCH Iroquois TFalls 499.7 CMTHS Ciego de Avila. . 192
4GR Toowoomba . 294 CFIC  Kamloops . 267.7 CMOBY  Cienfuezos - 260
AUSTRI " gﬁ}{ig Kingston 267.7 %-\‘Iialllg‘{I go\on ..... . 360
_ R ng 312.3 A uanajay - 190
Gra e . 352 CFRC  Kingston . 267.7 C)T Habana . 376
Innshmck - 3&—1 ¢I10C¢ J.ethbridge . 267.7 CMC Habana . 357
Insbruck .. - 213 CJGC  London .. 329.5 CM2AB  Habana 250
Klagenfurt - 4°3 CKPR  Midland 267.7 CM2AR Habaua 248
inz . 246 CFCF Montreal 110.7 (M247 Habana 334
fenna ... - 516.3 CHY(G  Montrea] 4710.7 CM2CP  Habana 280
BELGIAN COLONIES ?5%% %{On%mﬂ{ 410.; EQ{%I{%:’ I‘:‘Iabana 205
NRA Montrea M2) :
BBAED  Anvers . DE-CIUM on0 OIRM  Mooso Jaw 3369 CAS0N  Habana = 300
EB4GT Bruxells . 260 (QEI{{(%, M‘éncﬁnn fiton 475.9 EQIEOII% Habana - 360
EB4RB Bruxells © B0O8.5 CRCO ot vmn n 340.9 C{?BF Habana © 826
EB4RC Bruxells C 215 GREY otteve o 434.1 SHERY, Habana - 208
EB4FO Bruxells > 230 ONFE Pressott” 242 SYUZLW Habana 235
EB4CE  Cbatelineau L 220 CKPC preses 206.9 }fI; " Habana _ 228
EB4FG  Dampremy - 210 GREC Guases sa0 | CABNR Hapane 330
tR4RG  Gand . 275 { - . ioRY  Topan
TBARW Tieze . © 580 ((Z,lég\é 8\\egec - 340.7 (‘\Y‘_’OX.\ Habana . 9293
EB4BQ Marchienne-Docherle . 290 : uepeo .. 340.9 CM2BX Habana .. 8125
= o CHRC Quebec .. 840.9 CM2JK Hab: 9
EB4EX Ottomont . 225 ang 342.6
TRAOT  Vemiess .. 575 CHWC  Regina 312.2 CM2T, Habana . 315
BOLIVIA JJBR Regina 312.3 CM2LP Habana 159
CNRR  Regina 312.3 CM2T,R FHabana 9215
e 175 RCK  Regina 312.3 CM2MC Habana 243
La Paz .. 300 FII;U;('I: geg Beel' . 356.9 g;}%}{g Habana . 292
K10 ed Deer . 3569 2 Habana D212
PRAM 230 (‘}%ﬁ §aslﬁagoon . 329.5 CM2RC Habana . 238
PRAH 350 CNRS  Snskafoon | 3501 WD Nshey - - 328
PRAN 340 CTOR P Tt 329.5 CM2 Marianao .. 274
PR 3 ea Island .. 291.1 CM2XX AMurianao 225
praz 218 CKSH  §t Hyacinthe 296.9 CM2JF Marfanao 252
PRAY i3 TTRO 8§t. John ... 336.9 M2J1, Marlanao 294
300 CHGS Summerside 5
PRAD 326 CICB Syd 267.7 CM2MA  Marianzo T 978
PRAG 328 CIeh, TY ney, N. 8. 840.9 OM28W  Marianao . 274
PRAD 100 (RNG  Toronto ... 516.9 CM1AZ  Alnriel . 275
2 oron . 516.9 CMTNM Nuevitas 264
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Call
CM6HS
CMBKP
CAIBMN

I‘\IbK\\’

CMGIW

OLR
ORKDB

ORP

SRE

sSCG

BDR
SR

TUA

HHE

HDO

Sagua la Grande..
Sancti Spiritus
Santa Clara ...
Santa Clara
Santiago
Santiago
Santiago
Tuinucu

"CURACAO
CZECHOSLOVAKIA

Bratislava
Bratislava
Brno
Kosice
Movarvs
Praha
Prague

RN VO TS
NLDD S~
W OaxwWroD

-
ot

Danzig eeeeeocicemimmmamcer oo

DENMARK
Kalondborg -
Kalundborg
Kobenhavn
Soro .
Soro ...

DOMINICAN REPUBLIC
DUTCH EAST INDIES
Batavia
Bandoeng .
Bandoeng
Bandoeng
Malabar
Surabaya

e
D bI O
O 30 DO
S Sen

i)

w8
N ket O 1D

ECUADOR
EGYPT

ETHIOPIA
ESTONIA

Tallinn

Tlelsingin
Lahden
Pielarsaa
Porin ..
‘Tampere
Turun

Tammerfo
Turka

Viipurin

RO 108 N 1S £ 19
CRIAS H Lo
Moo DwenoH

FRANCE

Bordeanx
("orsicu

Grenoble
Limoges.
Lille
l.yon
Marseilles
Muntnpller

w

ot
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Riennes
Strashourg
Toulousse
Toulonsse
FR

193001

ENCH COLONIES”"”""'
Algiers

Constantine
Haiphong
Tunis

Aachen ...
Angshurg

Berlin I _.
Berlin 11

Bremen

Breslau

Dresden

Flenshurg
Prankfart ...
Freiburg ..
Gleiwitz

Hamburg

Hanover
Kaiserslautern
Kassel . I,
Kiel
Koln
Konigsberg .
Konigswusterbausen
Tangenberg
Leinzig
Magdeburg
Munchen
Munster
Nurnberg
Stettin

Stuttgart

Zeesen ... U
GREAT BRITAIN
Alerdeen
Belfast .....
Bournemouth
Bradford
Cardiff
Daventry
Taventry
Dundee ...
Tdinburgh
Glasgow
Hull -
Leeds-Bradford ...
Liverpool .

Jaondon ...

Manchester
Newcastle
Plymonth
Sheffleld ..........
Stoke-on-Trent
Swansea
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Port au Prince.. eeeenrnneeeee.. 361,2
HEDJAZ
HOLLAND
Rloemendaal . ... 200
Hilversum 1875
Hilversum 1071
Hilversum 298
Hujzen 298
Huyizen .. 1875
Scheveningen ...1870

Call

YLZ

RYK

X

CNO
AIN

[

0AX

KZIB
KZKZ
KZRM

PIAA

AQM

Meters
HONDURAS
HUNGARY
Lakihegy oo 550
ICELAND
AEkureyri .. . 192
Reykjavik ...
IRAQ
IRISH FREE STATE
Cork ... . 293
Dublin 413
Bolzano 445.9
Genow - 8851
Milan . 500.8
Naples . 381.4
Palenno . 209.8
Rome Lol
Torino 275.2
Trieste . 256.4
ITALIAN COLONIES
JAPAN
Dairen .- . 303
Hiroshima . 353
Keijo ........ . 366
Kumamoto . 880
Nagoya ... . 370
Osaka . . 400
Sapporo - 3061
Sendai 390
Tokyo S e e s . 345
JUGOSLAVIA
Belgrade A, 429
Liubljano 566
Zagreb s 308
LATVIA
TRAZE  cceoemoeemiem e cieme e s 525
LIBERIA
LITHUANIA
BKAUNAS oo eiaa e re e 19335
LUXEMBURG
MEXICO
Chihuahua
Guadalajara 2350
Jalapa ....... 475
Lerdo ... 230
Merida - 548.6
Mexico City . 325
Alexico City - 857
Mexico City - 410
Mexico City . 450
Mexico City - 470
Mexico City - 507
Mexjco City .600-500
Monterey . 311
Morelia . 300
Qaxaca 265
Puebla - 312
MONACO
MODACO cermommirmmiicicee e mmm e mn 237
MOROCCO

Casablanca
Casablanca
Rabat ... ...
Rabat ...

NEWFOUNDLAND

NEW HEBRIDES

NEW ZEALAND
Auckland
Auckland
Auckiand ..
Christchureh
Christchurch
Dunedin
Dunedin
Dunedin -
Dunedin
Dunedin
Gishorne ..
Palmerston
Wanganui ...
Wellington

[FISENEISICIC T SIS
=D OR® =R ]~ DT L

=

'y
QODONOH NI JIHOLRR

N DB eme wetd

NICARAGUA
NORWAY

Alesund
Bergen .
I‘rednksstfxd
Hamar ...
Notodden
Oslo ......
Porsgrund
Rjuken

Tromso ...
Trondihen

RN LGt
DO PR
LwWwokhbkw

-

SR
Q00
130 =y

PANAMA
PARAGUAY

PERSIA
PERU
LAMA  wemmoecime e oo smrnammmn e n s e 380
PHILIPPINE ISLANDS
Manila .
Manila
Manila

POLAND

g

00— = (e S

Krakow .....
Krakow

Kattowitz ..
Lodz B . .
Poznan ... e
Warszawa
Warszawa

Wilno

Oy
SR St W W

"

PORTUGAL
Lishn ... 303
PORTUGUESE COLONIES

ROUMANIA
Bucharest
Bucharest

Tassy ...
SAAR TERRITORY
SALVADOR
SalvadoT ..o e aean 482
SIAM
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Meter
. SPAIN
Almerin ... 251
Barcelona 462
Barcelona . 844.8
Barcelona 268
RBilbao . 434.8
Cadiz ..... 400
Cartagenn 240
Las Palmas 250
Las Palmas .. 380
Madrid .. .. 876
Madrid .. 424
Malaga .. 100
QOrviedo .. 268
Salamanca ... . 453
San_ Sebastian . 349
Seville ... 368
SURINAM
SWEDEN
Boden e - 200
Boras ... 231
Eskilstuna . 246
E&lulm . 322
avle .. 204.1
Goteborg 22
Halmstad . 216
FHalsingborg 231
Horby ....... 257
Hudiksyall 270
Jonkoping 202
Kalmar _. 246
Xarlskrona 198
Karlstadt 218
Kiruna ..... 246
IKristmehamm 203
Malmberget 436
Malmo ... . 231
Motala . 11348
Norrkoping . 270
Orebro ..... .. 237
Ornskoldsvik . 218
Ostersund 7170
Saffie ... . 246
Stockholm 436
Sundsvall . 542
Trollhattan

Uddevalla

Lansanne
Zurich

TURKEY
Angora L
[stanbul
Osmanieh .

UNION OF SOVIET SOCIALIST REPUBLICS

Archangel
Armavir
Artemovsk
Astrakhan
Baku .
Bogorodsk ...........
Dneipropetrovsk
Erivan ..
Gomel
Irkutsk ..
Ivanovo-Vosnesensk
Kharkov
Kiev .
Koursk
Krasnodar
Kharhor _
Leningrad
Leningrad .
Minsk
Moscow
Moscow
Moscow
Moscow
Boscow
Moscow .
Nalchik
Nizhni-Novgorod
Novorossisk
Nikolaerev
Odessa
Orenburg
Petropavlovsk
Petrozavodsk
Rostov-on-Don
Samara
Saratov
Sevastopol
Simferopol
Smolensk
Smolensk
Smolensk
Stalino ..
Stavropol .
Sverdlovsk
Tashkent
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Ulyanovsk -
Vel Ustiuk .
Viadivostok
Vologda
Vorenezh

500
50

URUGUAY
Montevideo ...
Montevideo .
Montevideo .

. Montevideo _ .

Montevideo -
Montevideo .
Montevideo .
Montevideo .
Montevideo .
Paysandu
Salto
Salto ...
UNION
(Capetown
rhan
Johannesburg
Johannesburg

Pretoria
VENEZUELA~

Carneas
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KC | Meters STATIONS VA5, KC | Meters STATIONS DAL,
1500 | 199.9 1020 | 293.9 o
1490 | 201.2 1010 296.9 o
1480 | 202.6 1000 | 299.3 R
1470 | 204.0 | 9%0] 3028 L
1460 | 205.4 | 80| 3059 -

1450 | 206.8 | 910 3001 IR
1440 | 208.2 960 | 312.3 R
1430 209.7 | 950 3156 o
1420 | 211.1 910 3190 T
1410 | 212.6 930 3224 T
1400 | 214.2 | 9203259 -
1390 | 215.7 | . 910/ 329.5 T
1380 | 217.3 | 900 3331 o
1370 218.8 | 890 336.9 T
1360 | 220.4 | 880 3407 x
1350 | 2221 | 8710) 3446 | T
1340 | 223.7 | | 860| 348.6 | |
1330 | 225.4 | 850 3527 ] -
1320 | 2271 | 840 356.9 | E
1310 | 228.9 . 'w 830, 361.2? .
1300 | 230.6 | | 820 3656 k -
1390 | 2324 | ] _810 3702 - -1*“%'
1280 234.2 | . 800 374.8 | L
1270 236.1 7903795 | |

1260 | 238.0 | 780 | 384.4 | iv_%
1250 | 239.9 N 770 | 389.4 | -
1240 | 241.8 | 760 | 394.5 -
1230 | 243.8 ~ 50 3998

1220 245.8 | _v’*_ 740 405.2‘ I

1210 247.8 B 730 | 410.7 -
1200 2499 | N 720 | 416.4

1190 | 252.0 . 70 4223 .

1180 | 2541 | 10 a3 T
1170 | 256.3 | B 690 | 434.5 -
1160 | 258.5 680 | 440.9 L
1150 260.7 B 670| 447.5

1140 | 263.0 - 660 | 454.3 Lﬂ_
1130 | 265.3 650 | 461.3 i
1120 267.7 | 640 | 468.5 T

1110 | 270.1 | 630 | 475.9 -
1100 | 2726 | 5 620 | 483.6 |

1090 | 275.1 ) | 610 4915 B B ’

1080 | 277.6 \ 600 | 499.7 |

1070 | 280.2 | 590 | 508.2 T ‘hﬁ
1060 Eﬂ | 580 | 516.9 [
1050 285.5 B \ 570 | 526.0 .
1040 | 288.3 - 560 535.4 I
1030 | 291.1 550 545.1‘
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Measuring High Voltage with Small
Scale Meter

Readings of d. c. voltages several times the scale of the meter
may be read on a power supply using a bleeder system. In the
picture a half wave 281 rectifier is shown whose maximum voltage
output would be around 425 volts. To read this with a 0-150
voltmeter, add values of negative to 90 volts, 90 to 180 volts and
180 to maximum voltages. The sum will be the overall voltage
of the power supply which, however, should be measured under
load in order to get accurate voltages

A, C. line noises, clicking of household switches and other line

interference may sometimes be eliminated from the alternating

current sets by plugging the set's supply plug into a filter and

then plugging the filter into the wall socket. The binding post
at the side of the filter should be grounded

Novel Multiplier Permits Reading of
Amperes with Milliammeter

A discarded tube socket can be made into a multiplier for reading
amperes by means of a milliammeter. Betwcen the binding post
marked “loop” is placed a loop of enameled wire approximately
No. 20 and about 5 inches long at the start, the length of the
shunt being found by comparison of an ampere meter against a
milliammeter. The ampere meter is in series with the shunt while
the milliammeter is across the shunt. Then when the ammeter
reads 5 amperes the shunt may be lengthened until the milliammeter
reads 5 mils. The milliammeter is placed across the two binding
posts in the front of the photograph, each of these posts being
connected to a loop post by means of a solder lug. The shunt
is placed between the two loop posts. In the beginning of cali-
bration the shunt wire should not be more than about 5 inches
in length to prevent burning out the milliammeter. The socket
is equipped with an aluminum base. More than one shunt may
be made of different values and the shunt ratio written on the
base of the socket

Many times the operation of a volume control will result in set
noises due to an imperfect contact, This trouble may be elimi-
nated by wiping the wire surface clean with a dry rag and then
putting on the wire surface a small film of white unmedicated
vaseline or Nujol. This oily film will prevent corrosion. Be sure
the movable arm is making good contact at the beginning

www americanradiohistorv com
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Console Legs Transmit Set Vibrations to
Floors and Walls

If the “boom boom” of an orchestra coming through
a radio set in the apartment above you is extremely
noticeable, you may be assured the console legs of the
installation up-stairs are probably resting directly on
the wooden floor and are transmitting sound vibrations
through the floor and walls. This is particularly notice-
able on the lower frequencies. A simple cure is to place
the radio set on a rug or carpet. If that is not feasible
take four glass cups of the kind shown in the photo-
graph, glue a piece of ozite to the bottom of each cup
and then set the cups under the four legs of the con-
sole. The ozite on the bottom of the cup will prevent
the passage of mechanical vibrations from the radio
set. You might do this yourself and tell your neighbor
about it, too

Above is shown a method of placing a filter
condenser across the rectifier output on a dyna-
mic speaker utilizing 6 volt contact rectifiers.
Part of the hum found in the older type dyna-
mic speakers was produced by imperfect filtra-
tion of the rectifier. A filter block such as the
one shown may be placed inside of the speaker
cabinet and the two 'wires from the condenser
placed across the extremities of the rectifier.
There is no polarity to the condensers so it
does not matter which connections go to the
rectifier ends. A small condenser may not al-
ways suffice and for that reason one with 2000
or more microfarads will have to be used in
obstinate cases

Lamp Used to Establish Ground in the
Radio Set

A simple means of grounding your 110 volt supply at your radio
set instead of the pole transformers out in the alley is shown in
the photograph above, where a small electric light bulb, 15 watts,
is connected to one side of your set supply plug, the other side
going to a water pipe ground. When the plug is put into the
wall receptacle in one direction the light will glow. The plug
should then be turned around so that the light does not glow.
Under these conditions the neutral wire is grounded directly to
your water pipe and this may eliminate some of the hum that is
found in radio sets where an extremely long neutral wire is
employed. The lamp consumes no current. It is only used as a
protective measure to show the user which is the live side of
the line and which is the neutral

&
* L 4 L 4

Rheostat Serves as a Variable Shunt
for Milliammeter

In the picture below is shown an 0-15 millilammeter with a
variable resistance in shunt. Many times the service man
will want to read total current in a circuit but having only
a small meter may not be able to do so. The way to ac-
complish this is to take about a 25 ohm rheostat, place it in
shunt to the milliammeter and turn the rheostat until the
meter reads 5 or 4 of the smallest load. Then when the
milliammeter is placed in series with the maximum load.the
reading may be multiplied either by two or by four depend-
ing on which ratio the service man desires

www americanradiohistorv com
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Now Your Wife Knows Where Her
Muffin Tin Went

It is seldom that the radio hound can find any domes-
tic utensils that will be of any service. However,
there is one exception and that is the muffin tin
shown at the right as a depository for assorted sizes
of nuts, bolts and screws. By soldering a wire loop
at the top left and right edges of the muffin tin it
may be hung up against the wall. If you like muffins
better than you like orderliness, you’d better drop in
at the dime store and get a cheap muffin tin

Paste the Schematic of Your Set on Inside
of Cabinet Cover

Here’s a wail frocm the service man! “Please tell the
public that when getting their set they should paste the
schematic circuit on the inside of the cover or some-
where inside the cabinet so that when the service man
comes along he can determine the electrical constants
of the set 'without the owner having to rummage
through the attic and three drawers in the writing desk
to find this most important data.” In the long run it is
cheaper for the owner to have such information pasted
inside the set because otherwise a service man takes two
or three times as long to check for trouble. Since serv-
ice man’s time is by the hour the schematic of the set
will enable him to get to 'work at once

At the left is shown a chassis of a dynamic speaker.
At the bottom of the rectifier is located the step-
down transformer used on a. c. jobs. Frequently
the laminations in the transformer will be loose and
their physical vibration is communicated to the cabi-
net of the speaker. In the event that there is no way
of tightening up the laminations by means of a screw
or clamp, the legs of the transformer may be raised
from the bottom of the chassis- and felt or blotter
washers placed under these legs so as to absorb as
much physical vibration as possible

&
A 4

Have a Spare Tube for Eéch Kind in Set

When buying a radio set it is always advisable to have
one spare tube of each kind used in the receiver. These
spares should be labeled and kept for test purpose only.
Then when the owner has a suspicion one of the tubes
is bad, he can plug in the spare to prove whether or not
that tube is defective. The spares should only be kept
for emergency purposes and a new tube should be
bought as soon as a defective one is located. As a rule
the spares would be a 227, a 226, and a 171 or 245.
With the number of screen grid sets, however, it is
possible that a 224 should also be listed among the
spares

www americanradiohistorv com
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Radio Fundamentals Applied to Wires
in Carrier Current Work

Methods Employed Are Technically Important and Interesting:;

ing power lines, telephone and

telegraph lines is technically one
of the most interesting and important
of the developments which have been
perfected in the art of electrical com-
munications during the past few years.
In this article is given a brief sketch of
the development of this art, an explana-
tion of the principles on which it is
based, and a description of a few of the
apphcatlons

THE carrier method of muliiplex-

How It Is Done

In a carrier multiplex system, a num-
ber of separate telephone, telegraph or
signalling messages are superimposed
simultaneously on a single electrical
circult by employing a separate alter-
nating current, usually called a “carrier
current,” for each of the separate mes-
sages. This carrier current is made to
vary Ir accordauce with the variations
of current representing the telephone,
telegraph or signalling message. The
different carrier frequencies which are
superimposed on a circuit must differ
sufficiently in frequency so that they
may be separated from each other at the
terminals by the use of proper electrical
circuits. Each carrier may be of either
audible or ultra-audible frequency, but
its frequency must be higher than the
highest frequency represented in the
message to which it corresponds. These
currents are known as carriers, since in
a sense, they may be said to “carry” the
telephone, telegraph or signalling cur-

*President, National Radio Institute, Wash-
ington, D. C.
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Fig. 1. The multiplex system illustrated
here is a reproduction of Elisha Gray’s
system published in 1886
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Review of the Art Given
By J. E. Smita*

renis by which they are coitrolled.
The underlying principles are old in
the communication art and indeed go
back to the date of the invention of the
telephone itself. for it will be recalled
that it was Bell’s experiments with the
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addition to the telephone and telegraph
facilities normally afforded by the cir-
cuit. The telegraph systems in service
are arranged to furnish as many as ten
duplex carrier telegraph circuits over
each circuit in addition to the telephone
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Fig. 2. Michael Pupin was another of the early inventors whose system is
illustrated in simplified form

vibrating reed type of multiplex tele-
graph system which led to his discovery
of the telephone. A short history of the
art during the years that have elapsed

“between the conception of its possibili-

ties by the early communication pio-
neers and the present realization of their
hopes is given below under the heading
“Historical.”

in looking back over the early history
of the carvier art it is now clear that the
development of successful multiplex
carrier systems had necessarily to await
not only the evolution of the funda-
mental ideas for carrier operation, but
also the development of radically new
types of apparatus and the develop-
ments in electrical wave transmission
over wires which have characterized the
vecent progress of long-distance tele-
phony.

Circuits Used Daily

Some of the telephone and telegraph
systems which are described are in daily
use over long toll circuits in the Bell
telephone system. The telephone in-
stallations in service furnish simultane-
ously as many as four two-way tele-
phone conversations over each circuit in

www americanradiohistorv com

and telegraph facilities normally af-
forded by the circuit. - These figures do
not indicate the maximum numbers of
facilities which it will be found eco-
nomical to employ ultimately, but cover
the facilities furnished by the systems
which are now commercially employed.

The increased circuit facilities ob-
tained in this way are, in general, up to
the high standards set for the best grade
of long-distance circuits. They are
relatively-stable and are maintained by
the regular telephone plant personnel.
The carrier circuits, both telephone and
telegraph, are so designed that as cir-
cuits they fit in completely with the
more usual circuit facilities of the tele-
phone system. They may be connected

SUEF =

th 3. Hutin and Leblanc illustrated

the use of relatively high frequency

alternating current for telephony in
the above diagram
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with each other and with ordinary cir-
cuits, and, in general; present much the
same degree of practicability and fexi-
bility of operatlon as do the more usual
forms of circuits.

While the development has thus suc-
ceeded in making available to the com-
munication art new types of circuit fa-
cilities, these facilities can only be made
to meet the hlgh standards required in
a public service plant by the use of
correspondingly high-grade equipment
which, unf01t11nately, is correspondingly
expensive. Indeed, the cost of these
systems, at least at present, is such as
to make their use economical only over
relatively long toll circuits. For short-
distance toll service, and for local ex-
change service, the equivalent facilities
can be prowded more cheaply by the
older methods.

Historical

As indicated above, the multiplex car-
rier art had its origin in the harmonic
telegraph systems dating back to the
time of the invention of the telephone
itself.  With such alternating-current
telegraph systems are a55001aled the
names of Gray, Bell, Van Rysselberghe,
Edison and Mercadier. The multiplex
feature of these systems is well illus-
trated by Fig. 1, which is a reproduction
of a diagram of Elisha Gray’s system
pubhshed in 1886.

In this figure, the circles numbered
1, 2 and 3 represent vibrating reed
transmitting instruments, whlle those
numbered 1/, 2’ and 3', represent the
corresponding receiving electromagnetic
reeds. When one of the transmitting
reeds is vibrated, the elecirical waves
sent out set into oscillation the corre-
spondingly tuned receiving reed which
thus gives out an audible note. The
systems invented by these pioneers are
all characterized by the use of the me-
chanical resonance of tuned reed instru-
ments for generating and selecting the
carrier frequencies involved. This type

(00000 ~—.00000 :

—000,——.000)

i

Figfl 6. The Ruhmer svstem in vogue
in Europe around 1910 is illustrated in
the above diagram

Fig. 4. Another dia-
gram representative
of early 1892 contri-
butions lo carrier
telephony is repro-
duced at the left

of system has been more fully developed
by Mercadier.

The Art of the 1890’

Shortly after 1890 there occurred the
next outstanding development in this
art, namely, the use of electrical reson-
ance instead of mechanical resonance
for selecting the carrier frequencies. An
interesting piece of technical history is
disclosed in the manner in which several
investigators, Professor Pupin, Hutin
and Leblanc, and John Stone independ-
ently invented about the same time the
electrical method of selection of a
plurality of carrier frequencies. Pupin
was adjudged the earliest inventor in
the United States. His original system
is illustrated in simplified form in
Fig. 2

In order to permit the successive fig-
ures in this historical discussion to be
readily followed, a uniform system of
lettering their important parts has been
employed. These conventions are as
follows:

G—~Generator of carrier current.

T'—Telegraph key, telephone trans-
mitter or other ‘carrier modu-
lating device.

L—Line.

S—Selecting or tuned circuit.

D—Delector,

A—Amplifier.

R—Receiver,

DR-—Detecting receiver.

E—Earth.

By following this lettering Fig. 2 will
be readily understood. It will be noted
that at each end the line branches into
three parts, and that each circuit is
tuned by capacity and inductance to a
particular frequency. It will be seen,
furthermore, that each of the channels
derived ir this manner is arranged for
sending in both directions, although not
simultaneously. Each generator con-
sists of a self-excited tuning fork driv-
ing a contact or a microphone trans-
mitter. Receiving is accomplished either
hy a telephone receiver or by a vibrat-
ing reed device which is operated by a
microphone amplifier.

Pupin also invented an electrolytic
detector for use in such alternating-
current telegraph systems.

The function of this detector was to
rectify the alternating current and thus
enable a d-c. telegraph relay to be
operated from the rectified current.

Www americanradiohistorv com

This marked the beginning of the use
of separate devices for performing the
two primary functions of carrier receiv-
ing; (1) that of reproducing from the
carrier the current variations which rep-
resent the original signals, and (2) that
of indicating the signals, as by relay or
telephone receiver. The separation of
these two functions is important in the
carrier art because it permils the place
at which detection is effected to be sepa-
rated from that at which the indication
or interpretation occurs.

While the contributions up to this
time were concerned primarily with
telegraphy, they were very soon carried
over into the field of telephony (still in
the early 90’s} by such pioneers as Gib-
boney, Hutin and Leblanc, and Stone.
Their predecessors were concerned with
the use of carrier frequencies of the
order of a few hundred cycles, whereas,
these inventors appreciated the necessity
of employing for telephony carrier cur-
rents sufficiently high in frequency to
preserve the characteristics of the voice
currents. Thus we find sugvested at this
early date the use of carrier currents in
the tens of thousands of cycles, which
values have since proved to be in the
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Fig. 5. The system developed by John
Stone during 1894 is here illustrated

preferred frequency range. Hutin and
Leblanc so simply illustrated the use
of relatively high-frequency alternating
currents for telephony that it is useful
to reproduce their early diagram as
shown in Figure 3, for the purpose of
obtaining in our discussion an appre-
ciation of the principles involved.

Simple Carrier System

This is a carrier telephone circuit of
the simplest type, arranged for a single
one-way transmission. Connected in the |
line are three elements, the generator or

‘the high-frequency currents G, the voice-

actuated modulator T, and the detector-
receiver DR. The generator is a high-
frequency commutator; the modulator
is a mlcrophonu transmitter; and the
receiver which is of the dynamometer
type serves the double function of de-
tection and of translation into sound
waves. _

Multiplex operation of this type of
carrier telephone channel as devised by
these French inventors at the same time
(about 1892) is also representative of
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Fig. 7. At the left
is shown the orig-
inal circuit used
by Squier in 1910
and 1911

7

these early contributions to carrier tele-
phony and is reproduced in Tig. 4.
Here we have the carrier telephone
channel of Fig. 3, arranged for multi-
plex operation by the use of electrical
selection, each of the carrier circuits be-
ing tuned by capacity and inductance to
its own carrier frequency.

As indicated the carrier currents of
all the channels are introduced into the
line at a common point through a trans-
former. At each terminal the line di-
vides into four branches. Each sending
branch contains a microphone trans-
mitter 7 connected into circuit through
a transformer. Each receiving branch
contains a dynamometer receiver DR.
The condenser in each transmitting cir-
cuit and the inductance in each receiv-
ing circuit were employed in tuning the
channels.

The multiplex system invented by
John Stone was very similar to those il-
lustrated above by Pupin, and Hutin and
Leblanc, and is therefore not illustrated.
It did, however, contain an important
improvement over those of his contem-
poraries in that he tuned the local
branch circuit individually instead of
tuning the system from end to end for
each carrier channel, as did Pupin, and
Hutin and Leblanc. This improvement is
evident also in a system which he de-
veloped shortly afterwards, especially
for high-frequency transmission. This
is illustrated in Fig. 5.

Stone devised and tested this system
in 1894. The high-frequency currents
were generated by means of small arcs
which were fed from a d-c. source
through a suitable choke coil. One of
the electrodes of each are in Fig. 5, was
made light in weight and was attached
to a diaphragm which served, when
acted upon by voice air waves, to modu-
late the high-frequency currents gen-
erated by the arc. The particular ar-
rangement illustrated is also of interest
in showing the tuned circuits at both the
sending and receiving ends as associated
with the line in a series manner, an ar-

rangement which is an alternative of the’

parallel connections previously illus-
trated. :

It is also of interest to note in con-
nection with these older multiplex tele-
graph systems that Van Rysselberghe
recognized as early as 1886 the advan-
tage of superimposing the alternating-
current circuits on an ordinary d-c. tele-
graph circuit, thereby enabling the or-
dinary telegraph wires to be employed
for the transmission of the multiplex
system. While the idea of extending

the range of frequencies employed in
the multiplex system down to zero fre-
quency and thereby including the d-c.
signaling circuit would naturally be ob-
vious in a more advanced stage of the
art, its invention at this early date il-
lustrates the clear engineering apprecia-
tion these earlier inventors possessed.

It will be seen, therefore, that the
foundation of the carrier art was laid
hack in the 189Q0’s, at which time there
had been contributed these cardinal fea-
tures:

1. FElectrical celection or tuning.

2. The use of continuously generated
high-frequency carrier currents.

3. Modulation of the carrier, as by
a microphone transmitter.

4. Detection and indication of the
high-frequency currents by means re-
sponsive continuously and proportion-
ally to the received current.

Relations of Radio Developments

With the entrance of wireless teleg-
raphy into the communication field, the
attention of those scientists and engi-
neers who might otherwise have devel-
oped the art of wire multiplex, so well
begun, as indicated above, seems to have
been diverted to the newly found art.
The wireless art started with the use of
very high frequencies, generated discon-
tinuously by the spark method, and
gradually came to use waves of lower
and lower {requency, and of increasing
persistency. Finally, with the use of
continuously generated waves, the radio-
frequency range came to overlap the
frequency range earlier employed in
high-frequency wire transmission. The
wire carrier art started with the use of
audible frequencies and extended into
the ultra-audible range, where it was
later met by the radio frequencies. The
similarity of the history of the two de-
velopments is illustrated by the fact that
the major steps, which are noted above
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for the early carrier art, also mark the
major steps of advancement of the radio
art. By reading over the four points
above, keeping radio in mind, the
parallel will be seen to be quite com-
plete.

These ideas of continuous wave tele-
phone transmission were quite thor-
oughly appreciated in the radio art by
about 1905, although they have not been
fully attained in practice until quite
recently. It was natural that radio en-
gineers should carry these ideas over to
wires, using radio instrumentalities
which, while different in form, operated
on the same principles as did the means
employed by the earlier wire pioneers.

Simultaneously with this evolution of
the radio art, attention continued to be
given to the older wire carrier transmis-
sion by such other investigators as Vree-
land in America and Bela Gati and
Maior in Europe. About 1906 Vree-
land, using his well-known mercury-
vapor oscillator as a generator of sinu-
soidal carrier currents, devised a multi-
plex carrier telegraph system which em-
bodied improvements in the use of
loosely coupled tuned circuits in proper
relation to the impedance of the line.
An engineering and commercial devel-
opment of this period, as distinguished
from more purely laboratory or theo-
retical investigations, was the so-called
“Phantoplex” system devised by engi-
neers of the Postal Telegraph Company
and quite extensively employed by that
company. In this system a velatively
low-frequency carrier telegraph channel
was superposed on the ordinary direct-
current circuit. In addition to the
above, altention may be called to the
disclosures by Ehret and Kitsee. Ehret
shows a multiplex carrier telephone sys-
tem including amplifiers, and Kitsee
shows a carrier telegraph channel oper-
ating over an ordinary telephone circuit.

Previous to 1910, Dr. Ruhmer in
Europe had undertaken experiments on
high-frequency wire transmission, em-
ploying apparatus taken from the then
current radio art. Ruhmer’s system is
illustrated in Iig. 6.

He employed oscillating arcs as high-
frequency generators, microphone trans-
mitters as modulators, tuning at both

Fig. 8. This diagram shows schematically the
circuit involved in a single oue-way chanuel.
The source of carrier frequency is ¢ vacuum

tube oscillator
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the transmitting and receiving ends, and
a radio detector in the receiving circuit.
In 1910 and*1911 Major, now Major-
General, Squier carried out a set of ex-
periments employing a carrier channel
operating over a short telephone cable
circuit. The announcement of his work
popularized the interest in this art, and
brought out considerable discussion.

The system which he used in his ex-
periments is illustrated by Fig. 7. This
figure shows a carrier telephone channel
operating over the wires of an ordinary
telephone circuit. A high-frequency
alternator is employed Lo generate the
carrier current, a microphone trans-
mitter is used as a modulator, tuning is
employed at the sending and receiving
ends, and a radio detector is employed
in the receiving circuit.

As a part of the evolution of the radio.

art, there was developed in.its early
and somewhat crude form a device
which was destined to play an extremely
important part, not only in radio, but
in wire communication as well, that is,
the thermionic tube. Originally in-
vented by Edison, this device was first
applied as a radio detector by Fleming
about 1904. Del'orest in 1906 made a
vital contribution by adding the grid,
and thereby laid the foundation for its
use as an amplifier. The history of this
very remarkable device is so well known
that we will discuss it here only in con-
nection with its specific application to
the carrier art.

The preceding history brings us up
to about 1912. About this time an im-
portant step was taken toward the
adaption of the vacuum tube as a non-
distorting amplifier by the addition of
a negative grid battery by Lowenstein.

Since the above date, in addition to
the active developments which were car-
ried out in the Bell System and are de-
scribed below, certain other investi-
gators have been working in this field,
among whom may be mentioned the
General Electric Company, U. S. Sig-
nal Corp Engineers, Lee Del'orest and
certain European investigators, ~espe-
cially in Germany and France.

Bell System Developments

The most important developments,
which have occurred since 1912 and are
principally the work of the research
and development departments of the
Bell System, may be stated as follows:

1. Development of the thermionic
vacuum tube into a reliable and stable
instrument for amplification, modula-
tion and demodulation.

2. Development of the electrical
filter and an improved technique of
separating electrical currents of differ-
ent frequencies.

3. Development of the technique of
transmission over wires, particularly in
connection with repeater operation and

of methods for overcoming interference
between circuits.

4. Development and operation of
commercial carrier systems.

In considering the above develop-
ments which have led to commercial
operation, it should be appreciated that
in order for a carrier system to be com-
mercially successful, it must compete
on equal terms with the ordinary types
of wire circuits, that is, it must have the
same degree of reliability and stability,
and must give the same degree of
privacy and the same freedom from in-
terference. Moreover, the system must
be arranged so that it may be used in-
terchangeably in the ordinary manner
with any of the facilities furnished by
the plant. All of these conditions must

be met at a”cost less than that of the-

ordinary types of circuits for similar
service.

Vacuum Tube Developments

The development of thz thermionic
vacuum tibe as an amplifying element
in a telephone repeater has already been
described as has also its application to
radio telephony..

The success which attended these two
lines of -development indicated that in
this one device was embodied the solu-
tions of many of the controlling diffi-
culties that had previously stood in the
way of the commercial development of
carrier systems. In conmection with a
resonant circuit, the vacuum tube pro-
vides a compact and reliable source of
continuous oscillations of readily ad-
justable frequency. As an amplifier of
both low and high-frequency currents,
it removes the necessity for excessive
line currents. As a modulator and de-
modulator, it provides an ideal means
of impressing the voice waves on the
carrier current, and of restoring them to
their original form at the receiving end.
These tubes have, moreover, heen de-
veloped into devices which are very
stable and reliable in operation, and
may be maintained with only routine
periodic supervision.

Electrical Filters

Another development which has been
of vital importance in the success of
carrier telephone systems is that of the
“band-filter” invented by G. A. Camp-
bell.  Without such electrical filters, it
would be impossible to utilize economi-
cally the relatively low-frequency range
employed in the present carrier tele-
phone systems, or to separate various
channels in this range from each other
or from the ordinary telephone and
telegraph channels. The simple tuned
circuits of the prior art would either in-
troduce prohibitive distortion or, if
made sufliciently non-selective to avoid
distortion, would require placing the
carrier channels widely apart in fre-
quency. The Campbell filter, therefore,
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enabled the carrier channels to be
squeezed closely together at compara-
tively low frequencies where the difficul-
ties of transmission over lines are at a
minimum.

Wire Transmission Circuits

Since the attenuation over wire cir-
cuits is much greater at carrier fre-
quencies than at the ordinary telephone
frequencies the successful operation of
carrier systems is particularly depend-
ent on the use of repeaters at compara-
tively frequent intervals in the line.’
This has required the development of
high-frequency repeaters. As in the
case of telephone repeaters at voice fre-
quencies, the amount of amplification
which can be given by each repeater
depends . entirely on line conditions,
such as the degree of line balance which
can be maintained at the repeater point
and the degree to which mutual inter-
ference between line circuits can be pre-
vented. '

This prevention of interference he-
tween line circuits required the develop-
ment- of  more elaborate methods of
transposing and adjusting them. In
order to overcome the large transmis-
sion losses and irregularities introduced
in open-wire lines by unavoidable sec-
tions of cable, new types of loading for
cable circuits were developed for these
carrier frequencies and pul into prac-
tical use.

Commercial Carrier Systems

In 1914, simple forms of carrier cir-
cuits, embodying the fundamentals of
our present system, were successfully
set up in the laboratory, and experi-
ments carried out with them. In view
of the favorable conditions- which had
resulted from the various developments
noted above, it was decided to begin ac-
tive work toward commercial carrier
systems.  Iield measuring - apparatus
was developed with which the charac-
teristics of existing telephone lines were
carefully studied in the carrier-fre-
quency range. At the same time in the
laboratory the physical possibilities and
limitations of the various types of ap-
paratus and circuits were being studied.
Based on these fundamental data there
was developed in the laboratory a com-
plete multiplex telephone system pro-
viding two-way telephone conversations,
and operating over an artificial line.
This laboratory apparatus was ther
taken into the field and tried out on &
line between South Bend, Indiana, an
Toledo, Ohio. The practical difficultier
always encountered were overcome, and
satisfactory results were obtained on a
simple type of carrier telegraph system
between Chicago and Toledo. ‘

The entry of this country into the
war brought the work to a standstill
for a time. However, the same cause

(Continued on page 97)
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S-M 722 D. C. Now Designed for Use
on Batteries With High Gain

W hen Using Standard Tube Combinations of Three 222°s and Three
112-A’s, Total Current Only 20 Mils.

considerable of a demand on the

part of individuals living in sec-
tions not served by alternating current
lines for a receiver that will be .economi-
cal as far as battery current is con-
cerned and at the same time which will
give performance on a par with the
regular alternating current sets in other
localities.

In considering the matter from the
standpoint of economy it very early
became apparent that it would be neces-
sary to employ the screen grid battery
tubes in order to cut down on the fila-
ment current and at the same time give
the receiver the utmost in amplification
possibilities that these screen grid tubes
afford. Added to that there was the de-
sirability of having a single tuning con-
trol for simplicity of operation.

. i VOR some time past there has been

Battery Supply

Inasmuch as the 722 a. c. receiver
merchandised by the Silver-Marshall or-
ganization had been working quite satis-
factorily it was thought that this par-
ticular design could readily be adapted
to battery operation with a few minor
changes in the chassis wiring to permit
the use of storage batteries on the fila-
ment and “B” batteries for a plate
supply.

By glancing at the schematic diagram
shown in Figure 3 the reader will bhe
able to get an idea of the type of circuit
employed quite effectively in the 722
a. ¢. and now equally effective for bat-
tery operation. Looking at the input
stage where a number 124 r. f. trans-
former is employed it will be seen that
the primary of that transformer has two
taps, one for use with a long antenna
and the other for employment with a
short one. Binding post No. 2 is for a
short antenna, since it connects to the
entire primary winding of the r. {. trans-
former. Binding post No. 1 is for a
long antenna, since it taps in on the
primary a number of turns down from
the maximum inductance.

Uses Selector Coupler

The secondary of this inductance is
led through a selector coupler No. 30X
and then into the center tap of a 15-ohm
center tap resistance in the negative side
of the 222 filament. The secondary of
this selector coupler is in series with
the grid inductance r. f. coil No. 122

which also returns to the center tap of
the 15-ohm resistor in the filament line.
The r. . transformer No. 124 is in a
shielded can and the same applies to
r. {. coil No. 122. One section of a
.00035 mfd variable condenser goes be-
tween the cap of the first 222 tube and
the ground.

From the plate of the first 222 tube
the circuit is conventional through the
r. {. transformer 123 primary and then
to the plus 135-volt tap. The secondary
is also of the conventional type, going

Fig. 1.

which serves to cut the voltage to the
proper value for the operation of the
222 detector tube. The coupling from
this stage to the input of the first audio
tube where a 112-A is employed is by
means of the .006 mfd fixed condenser
leading into one terminal of a 2-A
closed circuit jack. The other terminal
of the jack leads to the grid of the
112-A and to one side of a 2 megohm
resistance going to the minus C 414-volt
terminal. The frame of the jack is
grounded and if desired a pick-up unit

Shown in this photograph is the S-M 722 batiery operated receiver

designed especially for individuals living in sections where alternating current
is not available and who desire a receiver with high gain and current economy

from the cap of the second 222 to the
center tap of a 15-ohm center tap re-
sistance in series with the negative fila-
ment of the tube. The rotor on this
condenser, of course, is common with
ground. The second r. f. transformer,
No. 123, is connected in the same fash-
ion as the first one, although the sec-
ondary is connected to the grid”circuit
of the 222 detector through a .00015
mfd grid condenser spanned by a two
megohm gridleak. The tuning capacity
here is likewise between the G terminal
of the inductance and ground.

Resistance Coupled

The plate circuit of the detector-has a
r. . choke No. 275 which is bypassed
by means of a .0005 mfd fixed con-
denser for the elimination of 1. {. strays.
Between one end of the r. f. choke and
the plus 135-volt terminal there is a
60,000 ohm fixed resistance in series

www americanradiohistorv com

may be plugged into this particular por-
tion of the circuit.

The push-pull input transformer type
270-U is conventional and needs mno
particular explanation. The secondary
feeds into each grid of the 112-A used
in push-pull as a power output tube.
The push-pull output is a choke, No.
258-S, the speaker being placed across
the extremities of the choke and the
center tap being supplied with 135 volts
of B potential.

There is a 3-ohm suhb-base rheostat
used in the positive side of the A voll-
age supply as a means of securing
proper voltage on the filaments of all
tubes. The switch used on this receiver
is an H-H 191 switch which breaks two
lines, one being the minus A, B and
plus C terminals and the other being
that line carrying the 10,000 ohm poten-
tiometer and the 20,000-ohmn fixed re-
sistance. Under these conditions when
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the switch is open no current is being
dissipated through the resistance across
the battery from plus 135 to negative B.

When using the standard tube com-
bination of 3, 222’s and 3, 112-A tubes
the total B battery drain is only 20
milliamperes. The A battery current is
1.15 amperes, so that an 80 ampere
hour, 6 volt storage battery, need be re-
charged only after 70 hours of use.
This permits two weeks’ operation be-
tween charges when the set is used five
hours a day. Less use gives correspond-
ingly longer battery life.

Four Tuned Circuits

As will be seen from an examination
of the schematic the set has four tuned
circuits including a Siamese or band
selector-circuft used as an antenna
coupler. This double tuned circuit is
followed by two of the S-M 123 high
gain interstage tuned transformers used
in the 722. The unusually uniform
minimum to maximum gain ratio of 1
to 1.5 has been maintained.

Because of the use of four tuned cir-
cuits with a band selector combination
and because of the higher selectivity of
the interstage transformers when using
222 tubes with an exceptionally high
plate resistance, this receiver provides
extraordinary selectivity.

Screen Volume Control

The volume conmtrol is operated by
changing the potential on the screen
grid which gives a very small uniform
control from zero to maximum volume.
A 222 tube screen grid detector is used
which contributes to the high gain of
the receiver and is resistance coupled
to the 112-A first audio stage. The 270
transformer is used to couple the first
audio tubes with the two power tubes
which are connected in push-pull. The
use of resistance coupling in the first
stage together with a low ratio push-
pull transformer and the low plate im-
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Fig. 2. This photograph shows the bot-
tom view of the chassis used on the S-M

722 described in the
article

accompanying

pedance of the 112-A tube in the first
stage gives such a flat frequency char-
acteristic that the quality of reproduc-
tion is virtually limited only by the
speaker itself. Realizing that magnetic
speakers will be used in the majority of
cases because of the field excitation re-
quired for dynamic speaker, a 258 out-
put choke is used which prevents dam-
age to the dynamic speaker through the
plate current of the power tubes even
when 171-A tubes are used.

A separate “C” battery lead is used
to supply the biasing voltage for the
power stage so that either 112-A or
171-A power tubes may be used. The
former are usually recommended be-
cause of their lower plate current since
their undistorted output is adequate for
the average room. When moderate
power is wanted the 171-A tube in push-
pull with 135 volis for plate supply may
be used. Maximum output may be ob-
tained by raising the B battery voltage
to 180 volts, although in this case
the B battery life is comparatively
short.

Selectivity

The selectivity of the receiver may be
demonstrated by the fact that in Chi-
cago within the short distance from
WMAQ and WGN, WLW can be re-
ceived with no background from the
locals. This is a feat which could not

RE TRANS. 2-MEGy L E CHOKE

be accomplished by the 720 of last year
and is one of the tests for exceptional
selectivity used by the designers in this
particular area. This performance was
duplicated in the day time and indicates
that under satisfactory conditions the
daylight range of the receiver on high
powered stations will exceed 300 miles.

An adjustable filament rheostat is
mounted on the chassis to drop the stor-
age battery voltage to the 5 volts re-
guired for the 112-A or 171-A tube.
With the suggested tube combination
this rheostat may be set at about V4 of
the resistance in the circuit. If the
storage batlery is used until it is al-
most completely discharged this may be
set to the minimum resistance position
to secure the full A battery voltage.

Tubes to Use

The use of Radiotron or Cunningham
tubes is recommended by the designer
both because of their performance and
the fact that 112-A and 171-A tubes
draw 1/ ampere filament current. Some
of the other tubes having corresponding
type numbers require %5 ampere A bat-
tery current and this not only overloads
the rheostat but shortens the storage
battery discharge rate.

Parts Needed

Parts used in the construction of the

S.M 722 d. c. are shown in the list

below:

1 Silver-Marshall 722 pierced metal
chassis _

1 Silver-Marshall 812 control es-
cutcheon

1 Silver-Marshall 810R illuminated
drum dial

1 Silver-Marshall 322 .00035 mfd 4-
gang condenser
1 Silver-Marshall 723 3-compartment
shield with hardware
1 Silver-Marshall 124 shielded r. f.
coil
(Continued on page 130)
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Fg. 3. T!le schematic diagram of the S-M 722 described on this page is shown in the above illustration. As will be seen
from an inspection of the photograph in Fig. 2, very little wiring is required. Two screen grid tubes are used in the radio
frequency stages and one in the detector, while the output stage is a couple of 112-4 tubes in push pull
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Lincoln Del.uxe Ten Now Using Five
| Tuned Intermediate Stages

Screen Grid Tubes With Tunable Plate Inductances Employed to

of its experience in connection

with the design of intermediate
amplifiers the Lincoln Radio Corpora-
tion has now put out its DeLuxe Ten
model which is described in the article
to follow.

Photographically the chassis of the
receiver may be seen in Figure 1 where
a front and top view is given, while the
schematic diagram of the receiver it-
self may be traced from the drawing
in Figure 2. Figture 3 is a photograph
of the power supply used for the op-
eration of this receiver while the elec-
trical circuit of that power supply is
illustrated in Figure 4. A table of typi-
cal voltages as made with Weston 547
set tester is included in Figure 5.

ROUNDINC out a year and a half

Solenoid Inductances

Utilizing the highest type of solenoid
coils the intermediate amplifier trans-
former, correctly designed, has pro-
duced a very high gain per stage. It
was the natural supposition that with
the tremendously high gain obtained
it would not he practical to use many
stages of this type. Contrary to this
belief, however, in the Lincoln Ten
five tuned intermediate stages were
successfully used building up a total
intermediate amplification exceeding
anything previously known to the de-
signer,

Combined in this system each stage
is accurately tuned by a high grade
low loss stator and rotor type con-
denser, tuning the plate circuit of the
screen grid tube. The overall of the
five operative tuning units produces a
high degree of rejectivity from the un-
desired frequency.

Get Maximum Amplification

Fig. 1.

DeLuxe Ten with

The wave length range is from below
220 meters and up to 550 meters. A
space wound oscillator coil is also used
and both the input and the oscillator are
tuned by a .0005 mfd special variable
condenser. The antenna coil in the
Lincoln Deluxe Ten is a large sized
one, space wound, using No. 16 enamel
wire for the inductance.

227 Oscillator

The oscillator in this model is the
type 227 while the first detector is a
224. Then follow four 224’s as inter-
mediate stages with a 227 as second de-
tector and a 227 as the first audio. Two
of the 245 tubes are used in push pull
for the power stage. The chassis of the
receiver combines a filament and heater
supply transformer with a large safety
factor. A bakelite sub-panel is used
which is supported by a rigid hardwood
frame extending from four sides.

In this photograph may be seen the front and top view of the Lincoln

all tubes in place

According to the designer the stabil-
ity of the new type of intermediate
transformers was proven by laboratory
experiments in which ten intermediate
stages were successfully operated with
perfect control without oscillating or
distortion.

The Del.uxe Ten has an auxiliary
plate supply furnishing adequate volt-
ages for the receiver as well as 150
volts at 60 mils for excitation of the
dynamic speaker field.

Preliminary Tests

The performance of the DelLuxe Ten
has exceeded the expectations of the
designer according to the statement re-
cently made after a preliminary test
of the first model finished. This test
was made at Oak Park, Illinois, eight
miles from the center of Chicago and
in the center of the ring of Chicago’s
broadcasting stations. At that time
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Fig. 2. The schematic diagram of the receiver is set forth in the above illustration
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twenty-five outside stations were plaved
at 12:30 noon. The number of stations
received ranged from Hot Springs, Ar-
kansas, down to Birmingham, Alabama;
Schenectady, New York; Ft. Worth,
Texas and Denver, Colorado. Others
were played with considerable volume
although -the noise level was percepti-
ble on many of them. On repeated
tests made at the same location start-
ing at 550 k. c. every channel was
played down to 1500 k. c.’s.

For the benefit of those interested in
the factors which determined the choice
of intermediate coupling in this re-
celver we are reproducing some of the
ideas of the designer as set forth in
the following paragraphs:

Which Coupling Desirable?

As is known the transformer has
nroved to be the most practical and
efficient means of coupling vacuum
tubes for making a cascade amplifier.
There are four variations of trans-
former coupling; namely, untuned,
tuned primary, tuned secondary, and
tuned primary and secondary.

The untuned transformer is very suc-

53

Fig. 3.

This photograph is that of
the power supply used in connection
with the Lincoln DeLuxe Ten

between three-electrode tubes for a con-
dition of instability and tendency for

oscillation appears when the gain
reaches a certain value per stage. The

maximum gain, of course, would be
reached with good shielding, by-passing
of each stage to eliminate coupling by
common impedance, and neutralizing.
There would be no object in using a

Lincoln Tube Analysis

No. Type Position Fil. “V” “B” C M.A, Grid  Cont. Gzd. K. “V”
1 227 Osc. 2.3 120 —6 6.5 7.5 -+6
2 224 1st Det. 2.3 140 ~+30 .25 4.5 Off scale -+11.5
3 224 Li 2.3 140 430 25 4.5 Off scale —+1L5
4 224 LF. 2.3 140 430 25 4.5 Off scale 4115
5 224 LF. 2.3 140 -+30 25 4.5 Off scale +11.5
6 224 LF. 2.3 140 430 .25 4.5 Off zcale —+11.5
7 227 2nd Det. 2.3 60 —20 a5 1.0 ~+-20
8 227 1st ALF. 2.3 180 —12 5.0 6.0 ~+-11.5
9 245 P.P. 24 220 —48 18.5 23.0 ;

10 245 P.p. 24 220 —48 18.5 23.0

Fig. 5. Using a Weston 547 itube tester, the typical voltage analysis of the

receiver described here may be seen in the above table

cessful in low frequency amplifiers, but
at high frequencies, very little gain can
be obtained because of the short cir-
cuiting effect of the input impedance
of the 3 element vacuum tube.

At a frequency of 500 kilocycles it
is possible to get an impedance of sev-
eral hundred thousand ohms from a
tuned circuit. This impedance increases
with both the efficiency as well as the
inductance of the coil. In the three-
electrode tube with a plate to filament
resistance with less than 20,000 ohms it
does not take a very large impedance
in the primary of the transformer in
order to get a considerable portion of
the voltage generated across the pri-
mary. This means that it does not take
very close coupling between the pri-
mary and secondary of a tuned sec-
ondary transformer to get sufficient re-
flected impedance into the primary.

Instability Appears

It is not possible to get all of the
eain out of a transformer when used

tuned primary and tuned secondary
transformer for coupling three-electrode

" tubes hbecause all of the gain obtained

by tuning only the secondary cannot be
used even with perfect shielding and
neutralization.

From these considerations, it is very
evident why it has been standard prac-
tice in designing transformers for cou-
pling three-elecirode tubes to use the
tuned secondary method.

The four electrode shield grid tube,

however, has radically different proper-
ties from the three-electrode tube. The
presence of a shield between the grid
and the plate reduces the capacity be-
tween the grid and plate. The shield
does not materially change the input
capacity which is the grid to filament
capacity, but the plate to filament ca-
pacity is considerably increased.

This means that the short circuiting
effect of the output capacity of a shield
grid tube is several times the short cir-
cuiting effect of its input capacity.
Since tuning either the primary or the
secondary of a transformer has the ef-
fect of removing either the output ca-
pacitv or the input capacity respec-
tively, the idea is immediately sug-
gested to tune the primary.

The effect of the shield is to greatly
increase the plate to filament resistance
from_a value of less than 20,000 ohms
to a value on the order of 500,000 ohms.
With the three-electrode tube it was not
vety difficult to get a primary imped-
ance al least equal to the plate to fila-
ment resistance of the tube.

A tuned secondary transformer which
was satisfactory for the three-electrode
tube having a primary impedance of
possible 50,000 ohms would give very
little gain when used with shield grid
tubes because of the very small propor-
tion of the total plate circuit impedance
which the primary of the transformer
would represent. A tuned primary
would, however, have a very high im-
pedance and would make it possible to
get a much larger proportion of the
voltage generated in the tube across it.
It is evident that, if the primary im-
pedance of the transformer was equal
to the plate to filament resistance of
the tube, that only one-half of the voli-
age would appear across the primary.
From these considerations, it is easily
seen that the primary of a transformer
used with shield grid bsubes must be
tuned. In the case of the shield .grid
tube, the plate to filament resistance is
so high that its effect upon the tuned
primary in producing an equivalent
series resistance is negligible. This
means that there would be no loss in
selectivity in tuning the primary, but a
considerable increase in voltage ampli-
fication would be effected.

{Continued on page 130)
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circuit of the power
supply which is il-
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lustrated in the pho-
tograph at the top
of this page may be
seen in the schematic
diagram printed here
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FExcello R-154 Phono-Radio Console

old line manufacturer of quality

radio furniture has now made
arrangements to merchandise his prod-
ucts complete with a radio and phono-
graph combination. The photographic
view of the combined radio and phono-
eraph model is shown in the illustration
Figure 1, while the electrical details of
the radio frequency and power end of
the model R-154 is illustrated in the
schematic diagram Figure 2.

The circuit of the chassis comprises
three stages of tuned radio frequency
anmiplification with four tuned circuits
using the 224 screen grid tube. The
detector is a 227 type and operated as
a grid bias or plate circuit rectification
tube. The first audio {requency stage
uses the 227 type tube in resistance
coupled amplification. Following this
are two type 245 tubes in push-pull.

A local distance switch is provided in
the circuit as shown in Figure 1. Tt
will be seen that this switch operates to
tap the primary coil of the first r. f.
transformer. By so doing it varies the
degree of amplification. ‘

The volume control consists of a
6,000-ohm wire wound potentiometer
arranged to vary the screen voltage on
the screen grid tube and in that manner
the amplification of these tubes. In
combination with this volume control is
a single pole double throw toggle switch
which operates to change the receiver
from phonograph to radio. When the
control is turned all the way to the left
the circuit of the input to the resistance

E :XCELLO Products Corporation, an

------------

0000000

coupled audio stage is switched from
the output of the detector circuit to the
phonograph jack on the chassis rear.

Fig. 1. This photograph shows a
view of the Excello R-154 phono-
graph-radio console

il !

¥

RE o

“to 2.4.

The following figures are the approxi-
mate voltages on the various tubes in
the Excello R-154 receiver. Variation
in tubes and normal variations of re-
sistors allow for these values to be prac-
tically correct in the average chassis.
These voltages should be read in the no-
signal condition of the receiver and
with the volume control all the way on.
A standard set tester should be em-
ployed for making these readings.

The 224 tubes have a filament voltage
from 2.35 to 2.4 volts. The screen grid
to cathode voltage will run from 75 to
80 volts. Trom plate to cathode the
voltage will be from 160 to 170. From
ground to cathode the voltage will be
from 1.5 to 2 volts.

In the detector circuit where a 227 is
used- the filament voltage will be 2.35
The plate to cathode voltage
will be from 60 to 75 volts, while the
ground to cathode voltage will be from
6 to 7.5.

In the audio stage the 227 filament
voltage will run from 2.35 to 2.4 volts.
The plate to cathode voltage will be
from 90 to 100, while the ground to
cathode voltage will be 4.5 volts,

In the case of the 245 tubes used in
push-pull the filament circuit readings
will be 2.4 to 2.5 volts. The plate to
cathode voltage will be from 240 to 250
volts, while the grid to filament voltage
will be from 45 to 50 volts d. c.

With the rectifier the filament voltage
will be 4.8 to 5 volts a. c. and the plate

_to cathode voltage will run from 340

to 360 volts d. c.
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Fig. 2. The schematic diagram of the rsceiver and the power supply of the Excello R-154 is shown above
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New Design Is Seen in Pilot P-E-6
S. G. Broadcast Receiver

Two Radio Frequency Stages Employ 224’s,

W hile the Detector

Uses a 227 ; 171 Push-Pull in Audw

ANY radio experi-
M menters, custom set
bullders and profes-
sional service men have the
idea that a screen-grid re-
ceiver, in order to be selective,
must incorporate complicated
band-pass tuner circuits and
other tricks. This is true
only if the designer or builder
of the set intends it for use
with an aerial of the dimen-
sions many have become ac-
customed to; that is, an out-
side exposed wire totalmg be-
tween fifty and two hundred
feet in length. With a pick-up
system of this size, and with
the enormous amplification
afforded by even the early
stages of a screen-grid receiver, the in-
termediate stages overload very quickly,
act as detectors, and cause the mysteri-
ous “cross talk” effects so common to
many present-day factory outfits.

In talking about the admittedly high
amplification of the screen-grid tube,
radio writers and even many otherwise
qualified radio engineers lose sight of
its poor power-handling capacity. Its
maximum allowable grid swing for
good amplification, along the straight

Fig. 1.

be particularly aggravating.

Loose Coupling

In bringing out a new kit
of parts for a screen-grid
broadcast receiver, the engi-
neers of the Pilot Radio &
Tube Corporation took these
factors into consideration,
| and have developed a success-
ful receiver that uses two
stages of screen-grid r. f. with
regular 1. fi transformers and
that is more than selective
enough for present conditions.
They made the coupling be-

Photograph of the completed receiver is here

shown

section of the grid voltage-plate current
curve, is only 134 or 2 volts, as com-
pared to 14 volts for a 227 type tube.
Even a single screen-grid r. f. slage,
preceded by a long aerial, will affect
the following tube to this extent. Very
strong local signals will frequently be
rectified by the very first tube, and will
“ride” in on the loud speaker regard-
less of what wave the set is actually
tuned to. 1f the first 1. f. stage is of the
so-called “untuned” type this effect will

tween the antenna and the
first r. f. tube very loose, pro-
viding two values to suit
urban and suburban condi-
tions, and they shielded both tubes and
coils to prevent signal pick-up by these
instruments themselves. The receiver
thus works with satisfaction on an
indoor aerial eight or ten feet long;
with a very long aerial it is naturally
more productive of signals, but then
the selectivity starts dropping. The
point to emphasize is that it is a wholly
effective set with an indoor aerial, and
on this basis it is offered to set builders
(Continued on page 115)
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Fig. 2. Electncal detalls of the Pilot P-E-6 broadcast receiver are shown in this schematic
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Theremin Produces Musical Tones
By Beat Frequencies

Vartation of Proximity of Operator’'s Hand to Control Electrode

Radio Show this year of the

Theremin, a musical instrument
using radio fundamentals; merchan-
dised by the Radio Corporatlon of
America through musical outlets, there
has been considerable interest on the
part of readers in this particular de-
vice.

S[NCE the announcement during the

Many Applicatiens

Accordingly we are showing photo-
graphically and schematically some of
the features of this particular system of
musical production invented by L. S.
Theremin. Dr. Theremin’s original ap-
plication was filed on December 5,
1925, and patent was issued on Febru-
ary 28, 1928, under the number 1,601,-
058. In Germany his patent applica-
tion was filed December 8, 1924. The
patent applications and the granting of
the patent brings to a close a number
of years of arduous work on the part
of the inventor to perfect the system of
utilizing beat f{requencies to produce
musical sounds. How well he has suc-
ceeded in his endeavor may be seen by
those who have listened to the There-
min played at the various radio shows
and in other demonstrations.

N/
/N

Changes the Tonal Notes

ek

Fig. 1. The instrument shown in the

photograph above is an electrical

piano, one of the several variants of

the Theremin. It plays chords, the

tonal characteristics of which may be

varied to as fine a degree as 1/100
of the tone

With the method and apparalus for
the generation of sound established by

Dr. Theremin, those interested in the
technical end can readily see the vast
number of applications that may be
made beyond the construction of a
single apparatus.

Electrical Piano

For example in the

photograph

shown in Iigure 1 may be seen one of

the Theremin devices which is an elec-
trical piano on which chords can be

played. Each tone can be tuned to
1/100 of a tone by means of varia-
tions in the oscillating circuit. In the
photograph the keyboard may be seen
at the lower front while the controls
permitting the tuning of individual
notes may be seen above.

In the schematic diagram shown in
Figure 2 is given the basic circuit from
which all the modifications may be
made. This diagram is that of a com-
plete instrument for two tones. While
the patent papers contain a number of
other schematics it was thought that this
one gives a general idea of the system
and in the interest of space conserva-
tion we are only printing this particu-
lar drawing.

Another interesting application may

(Continued cn page 127)
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Fig. 2. The schematic diagram of the basic idea embodied in Dr,

,.
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W

Theremin’s invention is shown in this illustration.

In the patent application, however, there are many schematic drawings but lack of space permits the use of only one

of a characteristic type
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Chemical Action and Capacity in
Storage Battery Described

Proper Care Must Be Given Cells If Maximum Satisfaction and

CORRECTION

[The formulas in pare-
graph 2, column 2, page 114,
Volume 10, No. 4 should read
Pb04. and PbG.]

discussed the various parts that go

to make up the lead-acid storage
cell, and the methods of the manufac-
ture from the raw material to the com-
pleted cell. The purpose of Part 2 of
this article is to familiarize the user of
such a battery with the chemical opera-
tions of the lead acid cell, its usual
troubles and rectifications of same in
order that the greatest amount of
service may be obtained from the stor-
age batteries. At ils best, the storage
battery is a very inefficient electrical de-
vice and when given the average care
which they usually receive such as over-
charging, under-charging, not having
the proper amount of water, etc., the
storage battery usually does not last for
any length of time, whereas if the stor-
age battery has the proper care it will
last for a great length of time and give
an abundance of satisfactory service.

IN Part 1 of this article there was

Capacity of Battery

The capacity of a storage battery is a
product of the current drawn from the
battery multiplied by the number of
hours this current flows. Theoretically
a battery has a capacity of 40 ampere
hours when it furnishes 10 amperes for
four hours and if it is unable at the end
of that time to furnish any more cur-
rent. If we drew only one ampere from
this battery it should be able to furnish
one ampere for 40 hours, The capacity
of the battery should be the same no

Fig. 1. Over-
heated group of
plates caused
by excessive
sulphation

Service Are to Be Secured
(Part I1) \

matter what current is taken from it.
However, a storage battery should not
be discharged to a lower voltage than
1.7 volts per cell. The factors upon
which the capacity of storage batteries
depend are grouped in two named clas-
sifications: First, the design and con-
struction of the battery. Second, the
conditions of operation. Each of these
classifications may be sub-divided into a
great number of divisions, each one
materially affecting the capacity of the
battery. However, the most important
of these sub-divisions is the area of
plate surface. It is evident that the
chemical and electrical activity of the
storage battery are greatest at the sur-
face of the plate, since the acid and ac-
tive material are in intimate contact
here and a supply of acid is more read-

“ily available as the battery is dis-

charged. Therefore, it may be said that
the capacity of a storage battery will be
greater if the surface area of its plate

Fig. 2. A positive
rlate ready for use

is increased with larger plates or a
oreater number of plates. There is, of
course, a greater amount of plate area
and acid available which results in an
increase in capacity.

As an analogy of capacity ratings we
will consider the two water tanks in
Fig. 14. The water in tank “B” is
placed under a pressure by means of
the weight 7" which floats on top of the
water. We will assume that this weight
is six pounds per square inch, as indi-
cated on the gauge D. In the larger
tank / the weight is of a size sufficient
to place the water under the same pres-
sure of six pounds per square inch.
When the valve £ is opened the water

Fig. 3. A positive
plate from a bat-
tery which has
beeu frozen due
to lack of charge
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in tank B wil] flow through this pipe F
at a rate which we will say at ten gal-
lons per minute. As this tank holds
sixty gallons it will be readily seen that
it will be empty in six minutes. If the
valve is opened in tank G and the water
drained is at the same rate as from the-
smaller tank which was ten gallons per
minute it will be seen that it will take
ten hours to empty it as the last tank
holds 100 gallons. This will show that
it will take longer to empty the larger
tank than the smaller tank at the same
rate of water flow. From this the ca-
pacity of the larger tank is greater than
the capacity of the smaller tank in what
we may term in gallon hours.

Using an Analogy

Referring to Fig. 13 this analogy can
be applied to the storage battery. In
Fig. 13 we have two storage cells. Each
of these cells has a voltage of approxi-
mately two volts when there is no cur-
rent drain. Both of these cells have the
same electrical pressure, which is two
volts. If the switch B is closed cell 4
when fully charged will deliver current
to the light .F" which we will assume to
draw current at the rate of five amperes.
Assuming that these lights will burn at
their rated brilliancy for ten hours, cell
A would then discharge at the rate of
five amperes for twelve hours, giving an
ampere hour capacity of sixty ampere
hours. If the switch £ is then closed
cell B will then discharge through the
light F. These lights also draw five am-
pere hours with the length of time that
this current is connected to the light due
to the larger plate in cell B is increased
to twenty hours. Then the capacity of
cell B is 100 ampere hours.

From this it will be seen that the ca-
pacity of a cell is dependent upon the
plate area. This means that smaller

Fig. 4. Group
showing exces-
sive sulphation
on plate due to
lack of water
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Fig. 5. Ap-
pearance of
an under-
charged
plate

plates but a greater number of plates
may be used, just as well as a larger
single plate to obtain the same capacity
hours rating. The voltage of the stor-
age cell is independent of the number
of plates in the cell, but the voltage
will drop with the time discharge at a
certain rate due to the chemical changes
which take place, so it is necessary to
sét a voltage cut-off so as to determine
the time of discharge. The higher the
ampere drain the faster the battery will
discharge. This cut-off voltage is usu-
ally set according to the lowest voltage
at which the apparatus being used with
the storage cell or battery will operate
at the current which it draws.

GENERATOR r

Fig. 6. Il-
lustratesthe
chemical
change aft-
er the stor-
age cell has
been
- charged
T o -

5 © o
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Capacity Varies

T T |

Referring to Fig. 16, from a careful
study of this graph it will be seen that
the ampere hour capacity of the storage
battery varies with the rate of discharge.
It will be seen that the higher the dis-
charge rate the less ampere hour ca-
pacity delivered from the battery. For
this reason the user of a storage battery
should use a battery which is adaptable
for the use which it is being put. A
battery which would be satisfactory for
lighting purposes would not be satisfac-
tofy for automobile purposes and vice-
versa. Commercially storage batteries

POSITIVE
TERMINAL:

NEGATIVE voLTS

TERMINAL

2
vouts

NEGATIVE FOSITIVE  NEGATIVE POSITIVE
PLATE  PLATE PLATE  PLATE

Fig. 7. Ilustrates how three storage
cells are connected in series

NEGATIVE POSITIVE
PLATE  PLATE

‘rate.
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Fig. 8. Shows typical worn out
separalors

are rated according to which service the
battery is to be put and the conditions
under which it has to operate. There is
the five ampere capacity rate, meaning
the capacity obtained by discharging the
batteries at five amperes. All capacity
rates are based at 80 deg. I. There is
then the twenty hour rate which is the
capacity by discharging at a rate which
will discharge the battery in twenty
hours. Then there is a capacity upon
the twenty minute rate. This is a
capacity which is obtained by discharg-
ing the battery at a rate which will dis-
charge it to its cut-off voltage in twenty
minutes. The farm lighting batteries or
stationary batteries are rated at the eight
hour rate or intermittance rate which is
the 72 hour rate at normal temperature.
Radio batteries are rated at the 100 hour
The 100 hour battery based on
the radio rate would mean a battery
which would deliver 1 ampere for 100
hours at a cut-off of 1.75 volts per cell.
While a 100 ampere hour battery rated
at the five ampere rate would deliver
five amperes for twenty hours under the
same condition. If the first battery was
rated at the five ampere rate it would
only deliver five amperes for 13.4
hours. Each battery would have the
capacity to do the work for which it
was designed for but the capacity would
be based on different rates. For this
reason it is essential that the purchaser
or user of the storage battery should be
careful in the type of storage battery he
is using to get the most service out of it.
As will be noticed all capacity ratings
have been based at 80 deg. F. tempera-
ture. This is due to the fact that the
capacity of the storage cell will vary
with the temperature and 80 deg. has
been selected as the standard operating
temperature.

Referring to Fig. 15 will show the
difference in capacity for a change in
temperature,

In order to further understand the
capacity and operation of the lead-acid
storage cell it will be necessary to un-

Fig. 9. Shows a group of
badly buckled plates due
to overheating
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I'ig. 10. Another
plate from a froz-
en battery

derstand a little of the electral chemical
action within the cell. If we should
examine a storage battery which has
been completely discharged and test the
electrolyte and the materials on the
plate we would find that the electrolyte
was pure water and both sets of plates
composed of white sulphate. And if we
should make a like test on the plates
and electrolyte of a storage cell which
bas been fully charged we would find
that the electrolyte is now composed of
water and sulphuric acid, the water be-
ing about 70 per cent and the acid about
30 per cent of the electrolyte. The
negative plate would now be composed
of pure lead in extensive form and the

Fig. 11. Il-
lustrates the
chemical
change aft-
er the stor-
age cell has
been dis-
charged

—
é' AFTER DISCHARGE  —¢] ~

E; _—_g _

T T
Pt ! !'I'.!h
+

A\ v/

positive plate would consist of peroxide
of lead. The substances considered in
the chemical action are sulphuric acid,
water, pure lead, lead peroxide and lead
sulphite.  With the exception of the
pure lead each of the substances is
chemical compound composed of several
elements such as sulphuric acid which
is made up of two parts of hydrogen,
which is a gas, one part of sulphur,
which is a solid, and four parts of oxy-
gen, which is a gas. These combine to

Fig. 12. Shows a tempera-
ture thermometer for a stor-
age cell with the maximum
heat at 110 degree, safe op-
erating temperalure
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Fig: 13. This illustrates the difference in capacity rat- el

ings of a storage cell

form the acid which is in a liquid form
and which is written chemically H2S0s.
H, represents the two parts of hydro-
gen, S the one part of sulphur and Oy
the four parts of oxygen. Likewise the
water is made up of two parts of hydro-
gen and one part of oxygen which
would be written chemically as H.0.
The pure lead which is an element and
not a compound has a chemically sym-

WEIGHT K

WEIGHT C

TANK B

GAUGE D GAUGE L

Fig. 14. A water analogy of capacity.

ratings
bol Pb. Lead sulphate which is a com-
pound solid consists of oue part of lead,
one part of sulphur and four parts of
oxygen. This would be written chemi-
cally as PbSO,. Lead peroxide is also a
solid and a compound and is made up
of one part of lead and two parts of
oxygen. In the changes that take place

each compound split up into the sub-

s
0 2 %0 40 50 60 TO 80 20 60 W0 (20 (30 4“0

Fig. 15. Curve showing change of capacity with

change of temperature

stances of which they e e e
are composed, such as
lead, hydrogen, oxy-
gen and sulphur, mak-
ing four elementary substances, two of
which are gasses and two solids.

Sulphur, however, does not separate
itself entirely from the compound, but
split into Hs50; and PbSO, respec-
tively. This shows that the sulphur al-
ways = remains combined with
four parts of oxvygen.

Now let us suppose that we
mws have a single storage cell made
up of one positive plate, one
negative plate and electrolyte.
When this cell is fully charged
the positive plate is made up of
peroxide of lead Pb0., and the
electrolyte of dilute sulphuric
acid H»50,.

When Cell Discharges

Referring to Fig. 11 we will
illustrate what takes place when
the cell is discharging and the
result of the changes are that
the positive plate, lead peroxide
and sulphuric acid, produce lead sul-
phate, water and oxygen. Chemically
written this would appear to be PbO:
-+ H:80, = PbSO, + H20 +- O, and
at the negative plate lead and sulphuric
acid produce.lead sulphate and hydro-
gen which would be written chemically
as Pb + H2504 = PbSO4 —{— Hz. The

oxygen in the first equation and the

ﬁ%ﬂﬁ%ﬁ!ﬁl !EII .

2 14 6 I8 20 22 24 26 28 %0 52 54 36

Fig. 16. Curves showing capacity at different dis-

charge ratings

hydrogen of the second equation com-
bine to form water, as will be readily
seen by adding the two equations, giv-
ing one equation with the entire storage
action, which would be written P60, -
Pb - 2H,S04 = 2PbS0O4 + 2H20. In
this last equation we started with the
active materials and electrolyte in their
original condition and finished with the
lead sulphate and water which are the
products of the discharged condition.
Upon examination we see that the acid
of the electrolyte is nsed in forming
lead sulphate on both positive and nega-
tive plates and is therefore removed
from the electrolyte which may be said
that during a discharging condition the
acid goes into the plate. These chem-
ical changes are not instantaneous upon
the discharging of a battery, but are a
slow process, the speed of which is de-
termined by the rates at which the bat-
tery is discharged. The slower the dis-
charge the slower the change and. like-
wise the faster the discharge the faster
the change. Referring to Fig. 6, sup-

posing that we are now going to charg",
a cell which is completely discharged.
When the battery’s charging with lead
sulphate and water will gradually be
changed back into lead, lead peroxide
and sulphuric acid. The lead sulphate
(Continued on page 115)
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Fig. 17. Curves showing voltage decrease at different

temperatures at constant current drain
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Right. Nucrometer filament cutter in the
Duovac tube plant, one of two such machines
in existence, automatically and precisely
measures, cuts and scrapes ends of the deli-
cately coated filament wire heretofore cut,
scraped and measured by hand

Nide World Photo

Left. Photo shows a model of a
steamship installation which is
valued at about $10,000. It is
shown with Miss Florence Levy,
who is cashier for the radio
operators, taking care of their
finances while they are at sea. It
was exhibited in the display of
the Radio Corporation of Amer-
ica at the World’s Radioc Fair in
Madison Square Gardens recently

P. & 4. Photo

Left. Photo shows the new
“Stepping Trolley” as it is
called by its inventor. Its
name is due to the fact that it
steps over cable supports as
though they were not there.
The steppers or fingers are
built in a circle, and when
they hit a cable support they
revolve, in that way stepping
over the support. While they
are revolving three cf the
fingers or steppers are always
holding the load

P. & A. Photo

Lower right. A machine that ex-
ercises artistic judgment was
recently displayed at the annual
convention of the Master Photo -
Finishers of America, in Wash-
ington, D. C. It looks through
a photographic negative with an electric eye
and then stamps on edges of the film the grade
cof photographic paper the picture should be
printed on and the degree of light that should
be used, in printing it. The Printometer is the
invention of Roland Wilkinson, of Jackson,
Michigan
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Wide World Photo

Right. One reason why
giant tri-motored transport
planes have two pilots is
shown by this instrument
board of the Boeing-San
Francisco - Chicago trans-
port. These planes have
ninety controls and instru-
ments to aid the pilots
while in flight

P. & 4. Phowo

Right in oval. One of the
many exhibits displayed on
the deck of the U. S. S. Cali-
fornia, on Navy Day. All
items were made right on
board ship. Shown are a
radio cabinet, clock, candle-
sticks and picture frames

P. & 4. Photo

P. & A
Below at right. This bottle-like object is a cathode ray tube whi
forms the receiver of the new type of television invented by Dr. Vladimir
Zworykin, Westinghouse research engineer, who is seen holding it. The
broadcast pictures appear on the round end of the tube and from there

P. & A. Photo
Left. Bobbie Farr, 12 years old, of Iowa City, la., with radio sent him
by President Hoover, after he wrote the chief executive telling him how
much he enjoyed his speech for the Golden Jubilee of Light through
hook-up with a neighbor’s radio set. Bobbie first became acquainted
“with the President when the latter stopped at Iowa City en route %o
home coming celebration at West Branch last August. The President

spied Bobbie in the crowd and shook hands with him

Photo

are projected on a mirror in view of the spectators

P. & A. Photo

Left. In the heart of Chicago’s loop district and 15 miles
distant from remote points of the electrified railroad it governs,
is located this huge diagram, which furnishes a manual and
visual key to all “juice” used on Rapid Transit lines highways,
transporting hundreds of millions of people annually. A glance
at the diagram, with its miniature red and green lamps, colored
strips denoting power lines and blocks representing 35 power
sources, tells in a moment the condition of the sources, idle or
operating, and the sets of tracks energized by them. A figura-
tive flick of the power supervisor’s thumb would halt any one
train or tie up the entire system
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At extreme right. A new device to guide airplanes to a landing
field in a fog has recently been invented by Byrdette A.
Palmer. The device consists of a captive balloon which con-
tains several electrically controlled or automatic instruments
which perform the following functions: 1. A fog indicator, to

determine when the balloon 'is in and out of fog. 2. A large

facsimile of an altimeter ‘to indicate to pilot the height of the
balloon above the airport.” 3. A ceiling height indicator, to

show pilot in air the extent of visibility below the fog.. 4. Wind velocity indicator. 5. Wind direction indicator. 6. A sound

detecting device to automatically throw on the airport siren and flood lights if pilot desires to land. 7. An instrument to

show the pilot the number of the nearest airport ‘where there is‘a ceiling of 'sufficient height for landing in case there is no

visibility over the airport where the balloon is anchored. This balloon above the fog gives the pilot the necessary informa-
tion for landing and a camera recording device in the balloon records in the stationgbeIOW, conditions in the air
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Wide Warld Photo

Above. The dipper or scoop of this huge new
electric shovel, the largest in the world, will
hold approximately 20 cubic yards. It was
built for use in the Fidelity Mine of the United
Electric Coal Company at Du Quoin, Illinois.
One scoop would fill the average coal bin with
its winter supply, and, as example of its tre-
mendous power, could lift the load shown here
and dump it on the roof of a seven-story build-
ing in less than a minute

P, & A. Photo

Above. This photo shows the

P. & A. Photo

Below. Dr. Vladimir Zwory-
kin, Westinghouse Electric
research engineer, is seen
demonstrating his new
cathode ray television set
which can entertain large
groups instead of one or two
spectators. The broadcast
images are projected on a
mirror on the top of the cabi-
net making it possible for
many to watch

recently com-

Wide World Phato

Above. Norma Shearer, Metro-
Goldwyn-Mayer star, inspects the
newest development in talkie photo-
graphic inventions, the sound-proof
camera “bungalow” which elimi-
nates the use of the unwieldy booths
and permits the same sweep of
camera action as in silent pictures

pleted million volt lightning generator, the only
one of its kind in the world, built at the lab-
oratory of the General Electric Company, at
Pittsfield, Mass., where it was recently demon-

strated

Wide World Photo

Right. An automatic testing ma-
chine has been devised which
checks the performance of the
completed radio chassis. This
apparatus, which is being used in
the engineering department of
the Bremer-Tully company does
thé work of nine inspectors with
accuracy and automatically regis-
-ters any defects in the receiver.
Photo shows an operator testing
a radio chassis with the new
apparatus which resembles a
telephone switchboard
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Wide Woild Photo

Above. The many attractions of Sing
Sing prison have been added to by the
inclusion of a radio phone ‘“Point” in
each of the 800 cells in the new block.
A prison official chooses the program
and it is then relayed to the cells, this
precaution being necessary to obviate
the possibility of prisoners’ friends talk-
ing to them via a nightclub microphone.
Photo shows one of the inmates about
to don a set.of the head phones and
listen in on a current program. Each
cell is equipped with a set of head
phones and there are over 2300 of them
throughout the prison and also 21 loud-
speakers
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New York Power Amplifier System
May Serve as Model for Others

Nearly 1,000 Miles of Lines Used in Covering Vast Area; 25 Days

of the Department of Plant and

Structures, City of New York, be-
longs the credit for the successful de-
velopment of the plan to bring the
music of the famous Central Park Mall
concerts, as well as those given in Pros-
pect Park, Brooklyn, to twenty-five
other parks in the five boroughs of
New York.

The idea of the above system origi-
nated with the present mayor of New
York City, James J. Walker, early in
the spring of this year, which idea he
presented to Mr. Goldman to carry
through to completion. Mr. Goldman
placed the active charge of the work in
the hands of the chief engineer of Plant
and Structures, Edward A. Byrne, who
detailed the city’s chief radio engineer,
Isaac Brimperg, to the task of actual
supervision of the installation work to
be done by the contractor.

! I YO Albert Goldman, commissioner

Serve as Model

The specifications covering this in-
stallation, prepared by Chief Engineer
Byrne and Chief Radio Engineer Brim-
berg, under the direction of Commis-
sioner Goldman are especially outstand-
ing in that they not only represent a
pioneer effort but are so all inclusive
that they should advantageously serve
other communities whether smaller or
even larger systems of like character
are contemplated.

After two successful demonstrations
and after a most thorough investigation
into the history, the stability and experi-

Allowed to Complete Work

ence of"the Natural Sound Amplifying
System, Inc., by the engineers appointed
by Mr. Goldman, the contract was
awarded to that company

Chart Shows Area
The accompanying chart (Figure 3—-
Park Music Distributing System) will
give the reader a fairly comprehensive
idea of the vast area covered by the sys-

tem in the twenty-five parks, Central
Park Mall and the Municipal Building.
Nearly 1,000 miles of fire department
telegraph cable were utilized to connect
the amplifying system to and between
the various parks in the five boroughs
of New York City; eight parks in Man-
hattan, six parks-in the Bronx, six parks
in Brooklyn, three parks in Queens and
two parks in Richmond (Staten Island).

Fig. 1.

On top of the building at the right in this photograph may be seen one

of the large Wright-DeCoster horns used in supplying voice and music enter-
tainment to visitors at one of the New York parks
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Fig. 2. This photograph shows the band stand in the Mali of Central Park.
The band music is picked up by microphone from this position and relayed to
all the various distributing stations in the New York park system

The contract allowed twenty-five days
for the completion of the work. The
cntire job had to be organized and its
work planned in the minutest detail, be-
tween the dates of notification of the
award of contract and of beginning of
work—a period of two weeks. During
this time equipment was specified, or-
dered and manufactured. Shipments
were arranged so as to dovetail with
the installation schedule. Any duplica-
tion of work had to be avoided because
of the shortness of time allowed for the
completion ‘of the installation, particu-
larly in view of the fact that a penalty
was attached to the lack of such com-

pletion within twenty-five days.

LFach

park had to be completely installed

without necessity for return trips.

Dis-

tribution of material and equipment was
arranged for in advance of the appear-
ance of the installation crew at each
park. The completion of work in all
parks in each borough had to syn-
chronize with the completion of the
panel installation in the fire department
telegraph headquarters in each of the
boroughs. All of this planning, to pro-
vide against all manner of disappoint-
ments and upsets, required experience
and ability on the part of the engineer-
ing staff of the Natural Sound Amplify-

ing System and the full co-operation of
the engineering division of the Depart-
ment of Plant and Structures of the City
of New York which was assigned to this
work.

Checking Wire Characteristics

One of the chief difficulties encoun-
tered by the engineering staff was the
determining of the characteristics of
the wires running between the various
fire department telegraph headquarters
and the parks, as well as the character-
istics of the wires running from the
main headquarters in the borough of
Manhattan  (the central distributing
point) and the associated headquarters
in the remaining boroughs. Another
major difficulty- was the determining of
the frequency characteristics of the al-
lotted conductors. The system was de-
signed to work with pair conductors
and the allotted conductors were not of
uniform lengths nor of the same kind
of insulation, and some of the wires
doubled back on themselves in order to
reach their destination.

As an example of the ahove: between
the Central Park pickup, at 72nd Street,
and Battery Park at the lower end of
Manhattan, a distance of about twelve
miles, one conductor of the pair ran
from Central Park Mall, where the con-
certs were given, to the 79th Street fire
department telegraph headquarters, then
to the Maunicipal Building, approxi-
mately eight miles, then back to 79th
Street, then to Battery Park, while the
other conductor of this pair ran direct

from Central Park Mall to Battery

Park.
Disconnect Speedily

It was necessary to supply a speedy
means of disconnecting these fire depart-
ment telegraph loops during the day so
as to enable the fire department to use
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Fig. 3. This drawing shows a schematic diagram of the park music distribution system described in this article
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them when necessary in its fire alarm
telegraph system-without disturbing the
“balance” of the music distributing
system.

The fire department telegraph system
operates with a 67-volt common storage
battery and the signals are transmitted
by a mechanical means which causes
this voltage to peak at as high as 300
volts on some of the parallel conductors
associated with the pairs allotted for
the use of the music distributing system.

Used One Crew

Because each of the twenty-seven in-
stallations offered a distinctly separate
problem it was impossible to use more
than one installation crew. This force
was placed in charge of two engineers..
The engineering staff and their co-
workers were housed at the same ad-
dress in order that nightly meetings
might be held to discuss the problems
of each day’s work and to plan the work
for the following day.

Dual amplifying equipment was pro-
vided in each park to allow for instant
change-over in case of difficulty or dis-
turbance of any sort, particularly as an
insurance against disappointment on the
part of the listeners.

Monitoring System

A highly important feature of the
system is a method introduced by the
engineers to automatically insure the
satisfactory working of the system in
the event of the non-working of any in-
dividual park or parks or wire section,
for any cause whatsoever. Without such
an arrangement the operation of the
system would require a staff of opera-
tors whose sole duty it would be to keep

At the Chicago municipal
airport a speech amplifier is used
for broadcasting arrival time and

Fig. 5.

messages io the pilot while the
planes are on the ground in front
of the passenger station. The three
Wright DeCoster speakers are shown
above the railing in this photograph

Fig., 4. One of the Samson ampli-
fier panels used on this installation
is illustrated in this photograph

in touch with each park to constantly
ascertain whether the system was operat-
ing successfully during the period of
each concert.

The operating personnel consisted of
an attendant at each of the five fire de-
partment telegraph headquarters; an
operator and an announcer at Central
Park Mall (or at Prospect Park, Brook-
lyn, from which park band concerts
were sent through the system over a con-
necting telephone line to the 79th
Street fire department telegraph head-
quarters on evenings when no concerts
were scheduled at Central Park Mall);
an additional attendant for each bor-
ough to visit the parks in that borough
each day to turn the systems on and
report their condition to the chief radio

www americanradiohistorv com

engineer. After the concert each eve-
ning, the superintendent or caretaker in
each park turned the system off. The
chief radio engineer could listen in at
his office in the Municipal Building to
ascertain just how the music was pass-
ing through the system to the various
associated parks.

A telephone system between the vari-
ous fire department telegraph head-
quarters was suflicient to keep the entire
music distributing system under the
control of the chief operator slationed
at Central Park Mall or the chief radio
engineer at the Municipal Building.

Prior to the completion of the in-
stallation Mayor Walker expressed a
desire to dedicate the music distributing
system. Within forty-eight hours after
receipt of this message fifieen parks
were hooked up and tested and on the
evening of the dedicatory exercises, Au-
gust 14, 1929, thousands of people in
fifteen sections of New York City for
the first time were able to hear Mayor
Walker speak and the famous Edwin
Franko Goldman Band play, at the
same time enjoying the cool summer
breezes in the public parks of the city.

The engineering staff of the Natural
Sound Amplifying System was in
charge of its chief engineer, Maurice A.
Lichten, who was capably assisted by
Messrs. E. M. Winecoff and Charles
Stevens, associate engineers.

The horn shown atop the building in
Figure 1 was a Wright-DeCoster with
flare, while Samson amplifiers were
used in the various distributing stations.

Fig. 6. One of the Silver-Marshall
690 amplifiers is illustrated in this
photograph. At the right (not
shown) is a modified 722 4. C.
long wave receiver with which is
picked up the data for plotting the
isobars shown on the blackboard in
the background. The microphone
is located at the top and is used by
the announcer for giving arrival and
departure time of the planes from
the Universal Air Line passenger
station at the municipal airport,
Chicago
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Service Man Should Study All Types
of Power Amplifier Systems

Tubes Generally Cause Seventy-Five Per Cent of Amplifier Troubles;

problems could be conducted

along humorous lines except for
the very sad fact that the subject is
funny to neither the manufacturer nor
the user. Only a very versatile comedian
could extract any merriment from a
talkie installation with a silent ampli-
fier, and by the same token there is
nothing involved in an inoperative coin-

DISCUSSION of power amplifier

Amturus Tube Character

Watch for Double Grounds

By Joun Erwoop
[Chief Engineer, The Webster Co.]

in-the-slot machine which would tend to
gladden the heart of its owner.

Difference of Degree

Analyzing the public address ampli-
fier and the type of amplifier used in
radio work, we readily see the only dif-
ference between- them is one of degree.
The service troubles are likely to be the
same in either case. Both are power

handling devices. Greater power is ex-
pected from the public address or thea-
ter amplifier than from one used for
radio. Many of the current models of
radio seis may claim the right of classi-
fication in the power amplification
group on account of the type of tubes
employed in their output systems. How-
ever, many radio service men look
askance and shrug their shoulders when
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RCA Tube Charact@ﬁsﬁcs
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the subject of power amplification, a
very remunerative field, is discussed. It
is believed that their indifference to this
field has resulted from one or two sad
experiences with early products in this
line. With the advance that has been
made in this particular art, it is believed
that most of the troubles have been re-
moved.

Study Yields Results

Common sense is still just as requi-
site to the installation, operation and
maintenance of power amplification sys-
tems as it is in any other calling. In
addition to this it would seem that the
more data secured and time spent on a
study of the particular apparatus to be
used in an installation would yield a
greater dividend in satisfaction that any
one other factor.

Coutinuous Service

From the standpoint of the user con-
tinuity of service is of major impor-
tance. The talkie installation with an
inoperative power amplifier is embar-
rassing as well as a financial loss. The
owner of a coin operated phonograph
system faces loss of revenue and abuse

on the part of the customer to the ma-
chine if the installation is not working.
The public address system is in an
equally disconcerting position when in-
operative and faces the disappointment
of the audience. In order to maintain
“on with the show” as a slogan per-
fect operation must be the goal.

When to Return it

The question of when an amplifier
should be returned to the manufacturer
for repairs can easily be answered. The
only time that such an amplifier should
be returned is when the service man

Fig. 1. This photograph shows a Webster
DH 250 amplifier where microphone cur-
rent is supplied in the amplifier
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knows absolutely that the trouble is in
the amplifier and not with the associated
equipment. If he is able to make re-
pairs in the equipment there is no need
for returning the amplifier to its source.

Tube Troubles

Tubes themselves are probably re-
sponsible for 75 per cent of all ampli-
fier troubles today, ranging from burned
out units to excessive hum and distor-
tion. There are several interesting side-
lights on the question of tubes and their
efliciency. Quite frequently a service
man will say that the amplifier must be
at fault because he took a set of tubes
out of another amplifier and still the
unit did not perform properly. This is
a rather fallacious statement to make.
The very fact that tubes in another am-
plifier have been operating properly
does not necessarily indicate they will
work best in. a second amplifier unless
both amplifiers are identically the
same. Also it is quite possible that the
tubes removed from one amplifier posi-
tion may have been inserted in another
position in the second amplifier. The
only way to prove that the tubes are not
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Fig. 2. The response

curve on the DH 250

amplifier made by

Webster is shown in

the accompanying

graph

at fault is to check each one of them
completely before it is placed in the
amplifier desired. Just because a tube is
new or has operated perfectly in an-
other amplifier is no indication that it
will do so in a second one. Therefore,
be sure to check the tubes before plac-
ing in the amplifier and recheck at regu-
lar intervals, as this will reduce inter-
rupted programs.

Turn Off Set First

However, one must remember that in

should not be

they

checking tubes
pulled out of the amplifier while it is
operating because to do so is likely to
cause a voltage surge on the remaining
tubes that is sure to break down either

the audio transformers or the con-

densers.

Where Hum Originates

Hum can often be traced to defective
or shorted tubes, either in the stages
preceding the last stage or in the last
stage itself. Unbalanced rectifier tubes

also may cause excessive hum. Worn
out tubes (low emission) frequently
cause squealing and howling.

A peculiar and somewhat common
type of distortion which occurs at high
volume levels (a cracking or popping
noise) can often be located in the mash
or base of the power tube, especially
the 250 type of tube. The magnitude
of the output transient causes break-
down of insulation and sparking. It,
of course, goes without further mention
that shorted or grounded elements in
the tubes, will if left in the amplifier,
burn out audio transformers, voltage di-
vider or drop resistors, chokes and
finally the power transformer itself.
Again the first point to remember is to
check the tubes and take nothing for
granted.

The question of hum is one of impor-
tance. A hum level which is sometimes
passable in one location will probably
cause a great amount of discomfort in a
place that is acoustically bad. For ex-
ample, sounding waves are often set up.
Again excessive hum causes a masking
effect covering the lower frequencies.

Excessive Hum

Excessive hum can be caused by
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GS199 30 06 29 45 190 45 1,800 25 15500 425 6.6 7 Det. & Amp.
GSX199 3.0 .06 29 45 1 9 45 1800 25 15500 425 6.6 7 Det. & Amp.
GSX200A 50 .25 23 45 15 . 30,000 666 200 —. Detector
GSX201A 50 25 29 45 15 90 45 1,800 . 25 11,000 725 8.0 15 Det. & Amp.
135 20 3,000 30 10,000 800 8.0 55 Det. & Amp.
GSX222 33 .132 135 15 — 15 850,000 330 300 Det. & Amp.
GSX240 50 25 .. .. . 135 15 2 150,000 200 30 . Resis. Amp.
GSX226 15 1.05 .. .. .. 90 60 1,710 35 9400 875 8.2 20 Amplifier
135 9.0 1,500 6.0 7400 1,100 82 70 Amplifier
180 135 1.800 75 7000 1170 82 160  Amplifier
GSY227 25 175 25 45 290 60 2,000 30 10,000 800 8§ Det. & Amp.
%1 90 7 180 135 1295 .. 7.0 8000 1,000 8 Det. & Amp.
GSY224 25 175 180 15 I 4.0 400,000 1,000 420 . Det. & Amp.
GSX120 3.0 .125 135 22, 3,620 6.5 6,300 525 33 110 Power
GSX1I2A 50 .25 135 90 1285 .. . 10 5000 1,600 8 120 Power
1575 105 1,110 ... .95 4700 1,700 8 195 Power
GSX171A 50 25 .. .. .. 9 165 1000 ... 0. 2,500 1,200 3.0 130 Power
135 270 1,695 . 160 2,200 1,360 3.0 330 Power
180 405 2,025 20.0 2000 1,500 3.0 700 Power
GSX245 25 15 250 50 1,560 32.0 1,900 1850 35 750 Power
180 33 1,270 26.0 1,950 1,800 35 1,600 Power
GSX210 75 1.25 250 18 1,060 17.0 6000 1,330 8.0 340 Power
300 225 1,250 18.0 5600 1,450 8.0 600 Power
350 27 1,350 20.0 5150 1550 8.0 925  Power
400 315 1,370 23.0 5000 1,600 80 1325 Power
425 35 1,510 23.0 5000 1,600 80 1540 Power
GSX250 7.5 125 . . 250 45 1,610 28.0 2,000 1800 38 900 Power
300 54 1,540 35.0 2,000 1900 3.8 1500 Power
350 63 1,400 45.0 1,900 2,000 38 2330 Power
400 70 1270 e . 550 1,800 2,100 3.8 3.250 Power
450 84 1,530 ... .. 550 1,800 2,100 38 4,650 Power

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Book Magazine and Technical Review

69

Triad Tube Characteristics

s 5§ 3
— 0] o = rol
E] - g [ = = ]
= = - @a~ s ~ — g 3 S 23
£ K g€ s 3 - < 4 24 = E b Tz
€ 3 E. &k soR0FP 0 pa ] . S Fa S =7 B ZE
F O~2% § B s fo = 2= = A&Z g £¢ = =
- N g - L = PR = wl-\./ 7 [ o 3 o= < £
] e EL Z2 By S“tg@ :?:‘.}0 an U@ o é’.—a o] _E ® E [
2 Caw S 20 = SEEZH 2w =8 g =5 g =5 2 s wy E5 8
x Es EZ §P g5 fiEs Bs SE g5 $& ef Ef ovr 25 s &2 &
£5 =3 =<4 95 %3 T5ES ES E£¢& &3 83 35 EE , 8 I S8 35 3
HZ B> ke~ A AF AC<r <=» <X . »P» B Ao <0 <ot 2o = 2Q »
T-01-A 50 25 25 43 1.5 45 1.5 9 18,500 430 8.0 ... Det. & Amp.
675 3.0 1,765 1.7 14,000 570 8. . Det. & Amp.
90.0 4.5 1,800 2.5 11,000 725 8.0 150 Det. & Amp.
135 9.0 3,000 4.5 8,600 1,000 8.0 55.0 Det. & Amp.
T-22 3.3 132 135 1.5 9,100 45 15 . 1.5  850.000 350 290 ~ Amplifier
180 1.5 2,380 22.5 6.0 250,000 3.0 750,000 400 290 . Amplifier
T-26 LS 105 ... .90 6.0 1,700 3.7 9,400 875 8.2 20  Amplifier
135 9.0 1.500 6.0 7,400 1,100 8.2 70  Amplifier
180 13.5 1.800 7.5 7,000 1,170 8.2 160  Amplifier
T-27 25 175 25 45 20 90 6.0 2,000 - 3.0 10,000 900 9.0 . Det. & Amp.
135 9.0 1,800 5.0 9,000 1,000 9.0 .. Det. & Amp.
180 13.5 2,250 6.0 9,000 1,000 9.0 Det. & Amp.
T-24 2.5 175 — - 180 1.5 75 - 4.0 400,000 1,050 420 . Det. & Amp.
T-12-A 50 .2 . . .90 4.5 850 5.5 5,300 1,500 8.0 .. Power
135 9.0 1,300 7.0 5,000 1,600 8.0 120 Power
157 10.5 1,050 9.5 4,700 1,700 8.0 185  Power
180 13.5 1,350 .11 4,000 2,000 8.0 275  Power
T-171-A 5 25 — 135 27 1,687 . .. 16 2,500 1,360 3 .. Power
157 33 1,833 - ... 18 2,200 1,400 3 .. Power
180 40.5 2,025 . 20 2,150 1,500 3 700  Power
T-45 2.5 15 . — ... 180 33 1,350 . — 26 1,950 1,800 3.5 780  Power
250 50 1,550 - .. 32 1,900 1,850 35 1,600 Power
T-210 75 125 .. — 180 12 1,715 - . e 7 7,000 1,100 8.0 ... Power
250 22 1,800 . — .. 10 6,000 1,330 8.0 340 Power
350 31 1,950 e e . 16 5,150 1.550 8.0 925  Power
425 39 1,950 - - .. 18 5,000  1.600 8.0 1,540 Power
T-250 75 125 . o 300 54 1,500 . — 35 2,000 1,900 3.8 1,500 Power
350 63 1,400 . . .. 45 1.900 2.000 38 2350 Power
400 70 1,300 — - .. 55 1.800 2.100 38 3250 Power
450 84 1,550 - . 55 1.800 2.100 38 4.650 Power
shorted bypass condensers, open audio
transformers and bias resistors, shorted @ a _
filter chokes and filter condensers, al- : S 3
though the latter condition will manifest I S 5
itself in over-heating of the rectifier Fig. 3. Common % S
tubes and power transformer. Occa- forms of input and Y~

sional bad hum can also be traced to
the fields from adjacent electrical equip-
ment, such as mercurcy arc rectifiers,
rotary converters, and small motoss.
Do not take for granted that audio units
even if placed in a can will not pick
up stray fields. Great care must be ex-
ercised that the input wiring to the am-
plifiers is well shielded from all a. c.
wiring. A. c. pick-up is frequently a
cause of trouble. In the event that a. ¢.
excited dynamic speakers are used occa-
sional hum will originate from the rec-
tifier unit. This can be checked by dis-
connecting the amplifier output, leaving
the a. c. field excitation on, and short-
ing the voice coil transformer. Base of
amplifier should also be grounded ‘o
prevent hum.

Cause of Feedback

Another of the common causes of dis-
tortion and whistling in amplifier out-
put is due to feed-back, regeneration,
having the input and output wiring too
closely associated, run in the same con-
duit. This cannot be done without dis-

output coupling
mentioned by Mr. FIG.1
Erwood in his article
are shown in the
above sketches
3

astrous results.

Care must be exercised to properly
insulate the speaker wiring against the
surges imposed upon it. Break-down in
junction boxes and fittings is not un-
common and causes a rattle in the
speaker. The noise made under these
conditions is similar to the one occur-
ring in a break-down inside the mash
or base of the tube,

Coupling Methods

Three methods are in general use to-
day as shown in diagrams 1, 2 and 3.
In the event that the scheme in Fig. 1 is
in use it is absolutely necessary to keep
the system clear of grounds. A ground
in the speaker wiring or voice coil
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FIG.B

transformer will in all probability ruin
the rectifier tubes and burn out the am-
plifier.

System No. 2 is the same as system
No. 1 in that the load into which the
amplifier looks must be the same. The
advantage of this is that the d. c. is iso-
lated from the speaker wiring.

Scheme No. 3 has the most points in
its favor and gives the greatest flexibil-
ity. Scheme A is transformer input,
while B is auto-transformer.

Watch Double Grounds

Some amplifier manufacturers ground
one side of the pickup transformer
winding inside the amplifier. Some in-
stallers ground one side of the pickup
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winding externally. This is particularly
true where a common fader is used for
two amplifiers. In this case it is very
important that the pickup be poled
properly.. Otherwise with the winding
inside grounded in the amplifier, and
again grounded externally (but wrongly
poled) the pickup would be shorted out.

Fast Versus Slow Heater
Cathodes

By C. I'. STROMEYER
(Chief Engineer, Cable Radio Tube Corp.)

NYTHING new or somewhat radi-
A cal in design always goes through
a very trying stage of rebuff is-
sued from those who are prone to
dogma. Certainly fast Leating cathodes
used in -27 and -24’s are having their
share. To ascertain the validity of this
criticism, compare in detail both slow
and fast heaters.

Slow heaters can be defined as those
having a heater surrounded by a full
sleeve insulator which heats conduc-
tively the thermionic emiting base. It
is immaterial whether coil or hairpin
heaters are employed. The indirect
heating method produces a large time
lag—thus slow heaters. The insulators
and heaters botlr in manufacturing proc-
ess and operating conditions reach dan-
gerous fusing temperatures. Fusing
troubles are atiributed to many last
year’s -27 burn-out complaints, for the
two constitutents have different expan-
sion coefficients. Something must give!
The tungsten splits, opens, and finally
renders the tube useless. Also, at the
fusing points, the insulators become
fair electrical conductors where a. c.
leakage is impressed on the coated
sleeve, considerably raising the hum
and noise level. ot insulators ex-
tended from the ends of the cathodes
will further increase the noise level by
discharging stray static charges, which
they periodically assume.

Although slow heaters have been im-
proved to some extent by using better
insulating material and full length
sleeves which totally shield the insu-
lators, they are not without question
better than fast heaters.

Cathodes whose emiting bases are di-
rectly heated by heater radiation can be
classed as fast heaters. Some employ
centering plug insulators at each end,
but this in no way defeats radiation. If
designed properly, the plugs operate
comparatively cool—consequently no
fusing or static discharges are possible.
Coil heaters, even at their low operating
frequency, can inductively introduce
a. c. on the coated sleeve; but if the coil
diameter is kept small compared to
the metal sleeve, this effect becomes
negligible. :

On the other hand, the hairpin type
is free from this effect; but because of

their geometric proximity, the heater
must be coated with an insulating mate-
rial to prevent heater to cathode shorts.
This material is in the neighborhood of
a few thousandths of an inch. No burn-
out difficulties, as previously mentioned,
are encountered, but hum conditions re-
main., If a heater does lay up against
a metal sleeve, there is grave danger
of an insulation breakdown, especially
when the heater becomes excessively hot
or a high potential difference exists be-
tween the two. In producing coated
heaters, a production short test does not
reveal the story. Tubes may go to the
consumer with heaters completely out of
alignment. Even with these difficulties,
one manufacturer is successfully mak-
ing a hairpin type, but he uses a special
low temperature heater.

All metals under certain conditions
emit electrons. The current flow from
heater to sleeve is objectionable. Com-
mon practice balances this out by bias-
ing the metal sleeve. Fast heaters in
this respect are on a par with their op-
ponents. By what reasoning should any-
one conclude that a fast heater’s life
span is less when the same type of emis-
sion coating can be used on both types?
The sensitivity of the coating is not ef-
fected—so no increase in temperature
is necessary. The nickel base may re-
main the same. They can without ques-
tion stand more heater voltage overload.
The mechanical constructions are not
necessarily weaker because the insu-
lators are removed, for the sleeve may
be supported in some other way. It
may be well to mention that fast heaters
do not heat instantaneously as stated in
some advertisements. It is ambiguous to
state their healing time without setting
some standardization of measuring the
lag. However, they average about
twelve seconds for optimum volume un-
der normal conditions.

After all these principles were proved
by extensive tests, our laboratories con-
clude that properly designed fast heat-
ers of the coil type were an achieve-
ment and so placed them on the mar-
ket last January. The only positive way
we could prove the validity of these
statements was through our consumer
acceptance. 1t is gratifying to state that
they are satisfied and returns have
dropped to a minimum figure.

Where is the catch? The increased
cost of manufacturing fast heater is al-
most half again as great, yet the selling
price remains the same. No wonder
some manufacturers will not change!

What Address, Mr. Bates?

ANY of our readers have re-
M quested resistance, capacity,
transformer and other values
covering the Universal ABC Power Sup-

ply with Master Power Amplifier which
appeared on page 71 of the September,
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1929, edition. The information is now
available and we shall be glad to pass
it on to those desiring it.

We have a letter in our files from
Henry W. Bates wherein he asks for
additional data on this particular unit.
However, failing to give us his address,
we were unable to assist him. Perhaps
the above note will come to his atten-
tion.

Short Life of Tubes in Bruns-
wick and Bremer-Tully
Receivers

Complaints have reached Sylvania
Products Company regarding short life
of 227 and 224 tubes in Brunswick and
Bremer-Tully receivers, according to a
recent bulletin from W. R. Jones, sales
engineer of that company.

Extensive investigation has proven
that in most cases where this has oc-
curred a voltage regulator Type 105 or
Type 110 has been employed and the
heater voltage has usually been higher
than 2.6 volts, and thus shortened tube
life. The Brunswick Company are now
recommending a Type 98 voltage regu-
lator. The same applies to the Bremer-
Tully receiver.

Replace the present volitage regu-
lators with Type 98 and tube difficulties
should end.

What City, Mr. Daugherty

We recently received an inquiry from
R. Daugherty, 2113 N. Charles Street.
Mr. Daugherty neglected to give us the
name of the city where he resides, so we
are unable to reply until such informa-
tion is received. If Mr. Daugherty sees
this, we would appreciate learning from
him the city of his residence.

Radio Noises and Cures
A booklet “Radio Noises and Their

Cure” has just been announced by the
Tobe Deutschmann Corp. at Canton,
Mass. It is replete with suggestions and
ideas for noise elimination. The manual
sells for 25 cents and may be secured
from the address given above, Please
mention this magazine when writing.

Unbalanced Rectifiers

Several service men have called at-
tention to the {act that some hum in the
present-day receivers has been found to
have been caused by a difference in the
emission of one of the rectifier plates in
a 230. For example: the maximum cur-
rent output from the 280 is 125 mils
which would make approximately 6214
mils per anode. If there is a deviation
of much more than 20 per cent of the
anode current in one, hum possibilities
exist. In the absence of a means of
checking the individual anode current
reading, the best test is a spare 280 car-
ried in the kit.
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Slagle Model 9 Receiver and Supply

HE Slagle model 9 receiver and

power supply illustrated on this

page is made by the Continental
Radio Corporation at Fort Wayne, In-
diana. It uses nine tubes, seven of the
227 type, two 171-A, and one rectifier
type 280. The set comprises six r. f.
stages, and one a. f. push pull stage.
The detector is of the untuned grid bias
type. The set has an antenna compen-
sating condenser adjustable for short,
medium and long antenna. Total watts
consumed 109. Plate voltage on the
audio stage is 180 volts.

Analysis of Voltages

Using a Weston No. 537, type 2 radio
set-tester, the following is a typical
analysis of the voltages on the Slagle
model 9.

First r. f. 227, tube out A voltage
2.45, B voltage 94, tube in tester A volt-

age 2.15, B voltage 80, C voltage 3,
cathode volts positive 3, normal plate
m. a. 4.5, plate m. a. grid test 7.

Second r. {. 227, tube out A voltage
2.45, B voltage 98, tube in tester A volt-
age, 2.15, B voliage 88, C voltage 3,
cathode volts positive 3, normal plate
m. a. 5.8, plate m. a. grid test 8.8.

Third r. f. 227, tube out A voltage
245, B voltage 94, tube in tester A
voltage 2.15, B voltage 80, C voltage 3,
cathode volts positive 3, normal plate
m. a. 3.8, plate m. a. grid test 6.1.

Fourth r. f. 227, tube out A voltage
2.45, B voltage 98, tube in tester A volt-
age 2.15, B voltage 88, C voltage 3,
cathode volts positive 3, normal plate
m. a. 5, plate m. a. grid test 8.

Fifth r. f. 227, tube out A voltage
2.45, B voltage 98, tube in tester A
voltage 2.15, B voltage 80, C voltage 3,
cathode volts positive 3, normal plate

m. a. 4.6, plate m. a, grid test 7.2.

Sixth r. f. 227, tube out A voltage
2.45, B voltage 98, tube in tester A volt-
age 2.15, B voltage 90, C voltage 3,
cathode volts positive 3, normal plate
m. a. 4.5, plate m. a. grid test 7.2.

Detector 227, tube out A voltage 2.45,
B voltage 192, tube in tester A voltage
2.15, B voltage 177, C voltage 20,
cathode volts positive 20, normal plate
m. a. 1, plate m. a. grid test 5.5.

Push Pull Readings Same

Readings of the push pull 171-A
tubes are identical. With tube out A
voltage 5, B voltage 192, tube in tester
A voltage 4.9, B voltage 172, C voltage
37, normal plate m. a. 16.5, plate m. a.
grid test 53.

Rectifier 280, tube out, A voltage
5.2, tube in tester A voltage 4.5, nor-
mal plate m. a. 45.

A2 PRIMALY

ALPAINUM
LN SHULLL

oA
77

2rmamic
2772

A

LUSH PULL AR —

Fig. 1. Receiver and power

supply constants of the Slagle

model 9 as shown in this
drawing
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Atwater Kent Receiver Model No. 38

NE of the many receivers made
by the Atwater Kent Manufac-
turing Company of Philadel-

phia, Pennsylvama, is model 38 illus-
trated on this page. It is a seven-tube,
single dial, a. c. receiver, with a power
unit mcorporated in a metal cabinet
that houses the set.

Four R. F. Stages

As disclosed in the schematic diagram
Figure 3, the circuit has four stages of
radio frequency amplification, with
double coil type r. [. transformers, a
tuned detector and two stages of audio
frequency amplification.  The first
radio frequency tube is not tuned and
acts as an antenna coupling tube. The
second audio stage is of the power type
with condenser-choke coupling to the
speaker.

Local-DX Switch

Since the volume provided by this set
is ordinarily more than required for
local reception, a special switch (the
local-long distance toggle switch) is
provided on the front of the cabinet to
open the plate circuit of the second
radio frequency amplifying tube,
thereby reducing the volume materially.

The volume control consists of an
adjustable resistance connected from
antenna to ground. It is shown at the
extreme left in the schematic circuit,
Figure 3. As will be seen, the antenna
lead enters the set through a shielded
cable.

The schematic diagram of the power
unit used with this receiver is shown in
Figure 2. The unit is encased in a
metal cover which has an opening in
the left-hand end of the top for inser-
tion of the rectifier tube. There are
two metal containers, one for the power
transformer and one for the condensers

and choke.

Typical Set Voltages
Using a Jewel No. 199 a. c.-d. c. set

analyzer, typical voltage readings on
the Model 38 with a line voltage of 115
are shown below:

First r. f. 226, tube out, A voltage 1.3,
B voltage 173, tube in tester A voltage
1.25, B voltage 165, C voltage 10, nor-
mal plate m. a. 4.8, plate m. a. grid test
8.4, plate m. a. change 3.6.

Second 1. f. 226, tube out, A voltage
1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6

Third r. {. 226, tube out, A voliage

~of four variable condensers.

Second audio 171, tube out A volt-
age 4.6, B voltage 192, tube in tester A
voltage. 4.3, B voltage 180, C voltage
36, normal plate m. a. 18.0, plate m. a.
erid test 19.5, plate m. a. change 1.5

Rectifier 280, tube in tester, A voltage
4.3, normal plate m. a. 20.

Replacements

It is observed in the Atwater-Kent in-
struction manual that if one variable
condenser is found defective on test, it
is necessary to replace the entire group
If one of
the double radio frequency transformers
is defective it will be necessary to re-
place the entire group of four double
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1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6.

Detector 227, tube out A voltage
2.25, B voltage 80, tube in tester A volt-
age 2.0, B voltage 22.5, normal plate
m. a. 2.2, plate m. a. grid test 2.2, plate
m. a. change 0.0

First audio 226, tube out A voltage
1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C voltage 10,
normal-plate m. a. 4.8, plate m. a. grid
test 8.4, plate m. a. change 3.6.

r. f. transformers. In replacing the vol-
ume control the chassis must be re-
moved from the cabinet.

Color Coding

The schematic diagram in Fig. 3
shows all of the colors used in the cable
leads. It will also be seen that the in-
put of the first coupling tube is a choke
input, the volume control placed across
it. Each of the 226 r. f. stages have a
resistor in the grid circuit. None is used
in the first tube and none in the de-
tector.
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In this illustration is the schematic wiring diagram of the Model 38 Atwater Kent receiver
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Colonial Model 31 A.
gl

is the Colonial Model 31 a. c. re-

ceiver and iits power supply,
manufactured by the Colonial Radio
Corporation, Long Island City, N. Y.

The set consists of a receiver unit em-
ploying two 226 tubes in a tuned and
inductively balanced r. f. circuit, a 227
detector stage and a first audio stage
also using a 227 tube. The second or
power unit employs a push-pull stage
using two 171 tubes and the 280 recti-
fier with the associated power supply
apparatus. The two units are connected
by cable and plug.

The schematic diagram of the power
supply is shown in Figure 4, while the
drawing of the receiver circuit itself is
illustrated in Figure 5.

Using a Weston Model 547 radio set
tester the following are typical voltage
characteristics of this receiver.

The first stage r. f. 226 tube should
measure A voltage of 1.35, B voliage
95, C voltage 4.5, and normal plate
m. a. 6. This value and the succeeding
ones are those used when the tubes are
in the set tester.

The reading of the sccond r. f. 226
stage is identical with that of the frst.

In the case of the 227 detector the A
voltage is 2.15, B voltage 30, and the
normal m. a. is 2.

The 227 used in the first audio stage
has an A voltage of 2.15, B voltage of
80 and C voltage of 4.5. Its normal
m. a. is 3.

Both of the 171-A’s used in the push-
pull stage read alike and the A voltage
will be 4.5, B voltage 160, C voltage 38
and the normal m. a. should be 15.

S HOWN schematically on this page
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Fig. 4, shown above, is the schematic

diagram of the power supply for the

Colonial 31 a. c.

With respect to the 280 rectifier A
voltage should be 4.5, while the normal
m. a. should be 42 per anode.

Possible defects and their accom-
panying symptoms which may occur:

Distorted output. Low plate voltage
on first a. f. generally due to by-pass
condenser (1475 p) or voltage divider
(1478 p) both located in power units,
richt-hand- side, under shelf near
Mershon condenser. No plate voltage
on detector. Possible ground in phono
jack or open voltage divider. Some-
times this is also due to a ground oc-
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Fig. 5. This drawing is the schematic of the Model 31 Colonial receiver described
cn this page
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curring in the system shunting the first
a. f. transformer primary. No plate
voltage in this stage is seldom due to a
by-pass condenser (1475 p) or the a. f.
transformer itself.

Modulated hum is often caused by a
defect in the r. f. by-pass condenser
(1476 p). In this case grid voltage on
the r. f. tubes will be only about two or
three volts, which should normally be
five or six. It is seldom caused by the
line buffers excepting some of the early
models 31 which have no buffers.

In case the volume control works on
one side only it generally indicates an
open input primary or a broken con-
nection in the same circuit.

Very loud hum and no grid voltage
on the first and second r. f. and first
a. f. may sometimes be caused by the
czthode lead from the detector socket
grounding on the sharp edge of right-
hand hulwark in the chassis.

Ordinary hum is most often caused
by an old or defective Mershon con-
denser, or one from which the liquid
has leaked out. Poor external ground
or incorrect detector plate voltage may
also be a cause.

Radio frequency oscillation may be
due to incorrect adjustment of the bal-
ancing system. The balancing adjusters
9L-10L are situated inside the second
and third r. f. primary coils and are
held fast by a round head brass screw
which moves in a slot, permitting the
adjustment of the adjusters. If an acci-
dental ground occurs in the r. f. grid
returns oscillation will result.
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Radiola Model 60 Superheterodyne

SING nine tubes including the
l l rectifier the Radiola Model 60
superheterodyne is  presented
schematically in this article. The set is
made by the Radio Corporation of
America and the model 60 is consid-
ered the basic superheterodyne circuit
for the Radiola line. Therefore, the cir-
cuit shown on this page is substantially
the same as the one used in the R. C. A.
model 62 and 64. However, in the case
of the 64 a slightly different hook-up is
used because an extra 227 tube is added
which is used on the automatic volume
control. This tends to keep the volume
constant at all stages regardless of the
input signals. In the case of the 64 a
250 power tube is employed.
In the case of the model 60 here de-
scribed the output stage is a 171.

Mostly 227 Tubes

All of the tubes in the receiver are
227 type with the exception of the
power stage which is the 171A and the
rectifier which is the 280. The oscil-
lator tube is the third {rom the left in
schematic Figure 6 and has a balanced
grid input. A regeneration control is
included in the plate circuit of the
second 227 {rom the left.

An analysis of voltage readings on
the model 60 as taken with a Jewell 199
set analyzer is given below:

Typiecal Voltage Readings

These readings are taken from the

line voliage of 117 volts. The volume
control should be set centrally with the
line vertical in order to get these read-
ings. The C voltage on tubes 1, 2, 4,
and 5 will vary from nine to twenty-
seven volls, depending upon the posi-
tion of this volume control, hence these
readings are taken at the middle point.

Coupling Tube

With the tube out the antenna cou-
pling 227 shows A voltage of 2.35 and
B voltage of 148. With the tube in the
tester the A voltage is 2.2, B voltage
144, C voltage 18, cathode voltage 25,
normal plate m. a. 1, plate m. a. grid
test 3 and plate m. a. change 2.

The first radio frequency 227 tube
with the tube out shows a reading of
2.35 for filament voltage and B voltage
of 148. With the tube in the tester the
A voltage is 2.2, B voltage 144, C volt-
age 18, cathode voltage 25, normal
plate m. a. 1, plate m. a. grid test 3,
and plate m. a. change 2.

In the case of the first detector 227
with the tube out the filament voltage
is 2.35 while the B voltage is 84. When
the tube is in the tester filament voltage
is 2.2, B voltage 70, C voltage 9, cath-
ode voltage 10, normal plate m. a. 1,
plate m. a. grid test 3, plate m. a.
change 2.

1. F. Stages

The first and second intermediate fre-
quency 227 tubes show the same read-

ings. When the tube is out the filament
voltage is 2.35 and plate voltage 148.
With the tube in the tester filament volt-
age is 2.2, B Voltage 144, C voltage 18,
cathode voltage 25, normal plate m. a.
1, plate m. a. grid test 4, and plate
m. a. change 3.

Oscillator Voltage

With the oscillator 227 tube out the
filament voltage is 2.35 and B voltage
118. With the tube in the tester the A
voltage is 2.2, B voltage 70, no C volt-
age, no cathode voltage, normal plate
m. a. 7, plate m. a. grid test 7, and no
plate m. a. change. '

The second detector is also a 227
tube and when this tube is out the A
voltage is 2.35 and the B voltage 162.
When the tube is in the tester the A volt-
age on this stage is 2.2, B voltage 157,
C voltage 18, no cathode volt, normal
plate m. a. 1, plate m. a. grid test 3
and plate m. a. change 2.

Audio Voltage

The first audio stage is a 171-A and
with the tube out the filament voltage is
5, B voliage 178. With the tube in, A
voltage is 4.8, B voltage 157, C voltage
31.5, no cathode volts, normal plate
m. a. 15, plate m. a. grid test 17, and
plate m. a. change 2.

The 280 rectifier has a filament volt-
age of 5 when the tube is out, and 4.8

when the tube is in with a normal plate
m. a. of 19,
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Fig. 6. The complete schematic diagram of the Radiola 60 superheterodyne and its power pack is shown in the illustration here
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King Model J Set and Power Supply

A’s in push pull and a 280 recti-
fier comprise the tubes used in the
King Model “J” and power supply,
made by the King Manufacturing Cor-
poration of Buffalo, New York.
According to the instructions pro-
vided by King for service men, each of
the rotors in the gang condenser is ad-
justed on the gang at the factory. Un-
der no circumstances should an attempt
be made to re-set these rotors. Mini-
mum adjusters are provided to make up
for any minor difference in capacity
due to wiring. The minimum adjusters
are located on the front of the con-
denser gang and should be adjusted

I 1OUR 226 tubes, one 227, two 171-

- with a strip of flat bakelite slotted on

the end to take the hexagonal head of
the screw. When connected to an oscil-
lator and output meter a peak should be
obtained on each condenser with settings
of 280 meters, 400 meters and 480 me-
ters, by turning minimum adjustment
screw. Of course, the peak will be
much sharper on the lower setting. Fail-
ure to obtain a peak may either mean
condenser rotors out of gang or coil
butterflies out of adjustment.

The neutralizing condensers are lo-
cated at the rear of the condenser bear-
ing. If it is found necessary to reneu-
tralize this set this may be accomplished
in the regular way by using a tube with
one filament prong cut off. In case the

rotors are in need of reganging or the
plates are out of line, the entire gang
should be sent to the factory for adjust-
ment. Another gang may be installed.

The inductance of the r. {. coil is ad-
justed at the factory by means of the
brass inductance adjuster or butterfly, in
the end of the soil. These are set on an
oscillograph so that every soil has ex-
actly the same value of inductance. The
butterfly is locked in the exact position
with an especially strong cement. In
case this cement is loosened, return the
coil and shield assemblies to the factory
for adjusiment. Another assembly may
be installed temporarily.

In connection with neutralizing of the
set there are some troubles peculiar to
the a. c. tubes. If the set is neutralized
at a voltage of 100 and the set is then
moved to a locality where the voltage
is as high as 120 the set may be thrown
into oscillation. This would show up as
a loud hum which would blanket all re-
ception. Therefore, he sure when neu-
tralizing the set that the voltage tap on
the power transformer is set at the cor-
rect line voltage being used. For neu-
tralizing the tap switch should be set
one point ahead of the actual line volt-
age. For instance, if the line shows 110
volt neutralization should be done with
a tap switch set on 100 volts.

Voltages for the filament, plate and
grid should read within limits as noted

below. Any deviation from this may
mean that the transformer is wrong
or that the drain of the set is wrong.

With a line voltage of 115 to 120
volt, 120 tap on pack, the 226 filament
should read from 1.3 to 1.5; the 227
should read from 2.3 to 2.5, the 171
filament should read 4.8 to 5.2 aud the
280 filament reads from 4.9 to 5.3.

Plate voltage on the r. f. stages
should be between 115 and 135, while
the plate voltage on the detector runs
between 30 to 45 volt. Plate voltage
on the first audio frequency will meas-
ure from 125 to 150. Plate voltages on
the 171, measured plate to filament will
be 160 to 185, while measured from
plate to ground will be 185-210. R. f.
grid bias should be from 6 to 7.5 and
the 171 grid bias 30 to 40 volts.

The factory has noted in a number
of cases where after the set has been in
operation for a few hours trouble de-
veloped showing up as a distinct loss
of volume. This apparently is due to a
change in capacity of the detector cir-
cuit minimum adjusters due probably to
a change in the tension of the spring
brass used in this adjuster. As the tun-
ing of this one circuit is especially
sharp a small change of capacity affects
the operation materially. All that it is
necessary to do to correct this is to re-
adjust this one minimum adjuster with
a small open end wrench.
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above schematic diagram
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Gilfillan Bros. Model 100 Receiver

SING six 227 type tubes in the

r. f. and first audio the sche-

matic circuit of the Gilfillan
Bros. model 100 receiver and its power
supply is shown on this page. The out-
put tube is a 245 while all of the r. f.
stages, the detector and the first audio
employ the 227. The diagram of the re-
ceiver is shown in the schematic Figure
9 while the power supply is illustrated
in Figure 8. A 280 rectifier is used for
the high voltage.

Looking at the schematic of the re-
ceiver shown in Figure 9 it is observed
that the four radio frequency sta~es use
the stabilizing resistances in the grids
of the 227 tubes. These values are shown
as 800 ohms. The first 227 used as an
antenna stage has a trimmer across the
tuning condenser to compensatc for
various antenna loads. It will also be
noticed that from the primary of the
first r. f. transformer to the plate of the
first 227 is placed a midget capacity.
Between the plate of the first and sec-
ond 227 is another midget capacity
while between the plate of the second
and third is another capacity and the
same applies to the coupling between
the plate of the third and the fourth
tubes. The condensers previously men-
tioned are used for phase balancing,
one of the several methods of neutrali-
zation.

All the r. f. transformers have twelve
turns of No. 36 double silk primaries
and a secondary of 114 turns. The an-
tenna input r. f. transformer has 15
turns in the primary of No. 36 d. s. and
96 turns on the secondary.

It will be seen by referring to the
schematic that two taps are provided
for antenna control. The long tap
throws into the circuit the entire pri-
mary so that energy comes directly
from the antenna to the primary and
thence to ground, inducing a voltage
in the secondary. When the antenna

L27As 800
6 25

switches on the short side, it throws the
aerial in on a tap 30 turns down from
the top of the secondary inductance. As
previously stated the trimmer across the
first section of the tuning condenser
serves to balance up the antenna stage
so that it will be in line with succeed-
ing radio frequency stages.

Volume control used on the set is a
10,000 ohm variable in series with a 450
ohm fixed resistance between the com-
mon cathode line and the ground.

The plate circuit of the 227 dectector
has the usual r. . choke in series with
it and is bypassed by a .002 mfd con-
denser. The coupling to the first audio
is a combined resistance and capacity
method. The resistor in the plate cir-
cuit of the 227 is a .1 megohm while
the coupling capacity is a .1 mfd con-
denser. Bias on the 227 in the first

l

105 701200 AL
S0ID60CHLES
H 250 500K

mon with the top of the primary wind-
ing so that the return is from the grid
of the 245 through the secondary,
through the plate and thence to ground.

Plate voliage for the first, second,
third, fourth radio frequency stages and
the detector as well as the first audio
should be 140 volts from the power
supply. The output tube secures 250
or 300 volts. All of the tubes secure
thieir filament current from the 2.5 volt
winding.

In the schematic diagram Figure 8
which covers the power supply a 280
is used as the rectifier. A hum control
resistance of 10 ohms is placed across
the two and a half volt filament sec-
ondary. A 1500 ohm resistance be-
tween B minus and the center of the
hum coutrol resistor serves to provide

the bias for the 245 tube. A 30 ohm re-

Fig. 8. The schema-
tic of the power
pack used with the
model 100 Gilfillan

receiver is shown in
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audio stage is secured by the drop
across the 1500 ohm resistance between
cathode and ground, while a .5 megohm
is used for grid to ground. The detector
circuit uses the high bias for detection,
the cathode-ground resistor being .025
megohm.

The second stage audio transformer
is also a resistive load arrangement, the
d. c. going through the resistor in the
227 plate circuit, the a. c. going through
the coupling condenser and primary,
the secondary being hooked up in an
auto-transformer style, the bottom of
the secondary winding being made com-

800

T e
i

sistance is placed across the low volt-
age secondary for the filament of the
280 and its center point becomes the
high voltage terminal. The speaker field
used with this job is one of 2250 ohms
and is placed between the maximum
voltage tap and the 140 volt terminal.
The resistor between 140 volts and B
minus is one having a value of 4000
ohms.

The primary of the power supply is
for 105 to 120 volts a. c., the switch
being located on the set. Two taps are
provided, one for 105 volts and the
other for 120.
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Fig. 9. In tkis drawing are shown the constants of the model 100 Gilfillan receiver described on this page
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Erla Duo-Concerto Model Receiver

trical Research Laboratories of

Chicago, lllinois, the Erla Duo-
Concerto model receiver is shown sche-
matically on this page. The receiver
portion which is known as model R2 is
illustrated in Figure 10, while the audio
amplifier and power supply units
known as model A2 is set forth in draw-
ing, Figure 11.

As will be seen in the schematic of
the receiver there are three radio fre-
quency stages using 226 tubes and a
detector using a 227 heater type. The
radio frequency condensers are all on
a gang and the three r. f. stages are
neutralized. Input to the antenna stage
is across a 10,000 ohm potentiometer
in parallel with the primary winding
of the first r. f. transformer.

The second stage audio and the two
171-A tubes in push pull are located
within the power unit as shown in the
drawing Figure 11. A 280 rectifier is
employed for the high voliage, while
filament current for all tubes is sup-
plied from the necessary low voltage
windings on the power transformer.

The complete outfit consists of a
chassis R2 carrying the radio fre-
quency, an audio amplifier A2 and its
power supply, and a dynamic speaker
type D. The job is made up in two
forms, one for use in connection with
a loop antenna, the other with the regu-
lar outside or inside antenna.

Looking at the radio frequency chas-

MANUFACTURED by the Elec-

ancing wrench turn the nut N3 (lo-
cated in line with the tube sockets) left
or right until a null or minimum vol-
ume position is found. Replace regular
tube in its socket. This stage is neutral-
ized. Proceed in the same manner on
the second stage, adjusting nut N2 and
first stage adjusting nut NI.
According to instructions from the
factory the outside or indoor antenna
used in connection with this receiver
should never exceed 50 feet in length.
In the rear of the radio unit are two

there are three balancing hex nuts and
three neutralizing hex nuts. Beginning
at the right the first nut is neutralizer
1, then balancing, then neutralizing two,
then balancing, then neutralizing three,
and finally the balancing for the third
r. f. The order of tubes reading from
the right towards the left is first r. f.,
second r. f., third r. f., and then de-
tector at the extreme left. To balance

the receiver tune in sharply a distant
station with low volume between 240
Then with a balanc-

and 280 meters.

Fig. 10. The receiver
portion of the Erla
Model described on
this page is shown in
the above schematic
diagram. The audio
and power supply
end of the receiver
is contained in an-
other unit and is
illustrated schemati-
caily in Fig. 11

tip jacks for connecting an electrical
pick-up unit. It is merely necessary to
place the two phone tips in those jacks.
As will be seen in the schematic dia-
gram Figure 10 at the lower right hand
corner, arrangement has been made for
a switch whereby the listener may turn
the receiver from a radio to a phono-
graph combination.

In the absence of any actual meas-
urement of tube voltages on this model
we are not able to supply this informa-

ing wrench obtainable from the maker
of the receiver turn the balancing nut
B previously mentioned for maximum
volume.

For neutralizing the receiver in the
event this is necessary, a neutralizing
tube is required. This tube is a good
226 with one filament prong sawed off.
Tune in sharply a local station between
240 and 280 meters, then remove the
third r. f. tube and insert the neutraliz-
ing tube, retuning the receiver for maxi-

sis from the front it will be seen that mum volume. Then with a special bal- tion.
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Fig. 11. Electrical consiants of the power supply and audio amplifier used on the Erla model are shown above
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Stewart Warner Series 900 Receiver

cuit is used in the 900 series a. c.

radio receiver made by Stewart
Warner and shown schematically on
this page. This circuit differs from the
usual circuit of its kind in that it makes
use of shunt capacity through separate
choke coils and bypass condensers, thus
separating all radio frequency from the
power circuit which makes for greater
stability, allowing amplification to be
carried to a further point without oscil-
lation. The complete circuit diagram is
shown in Figure 12.

THE balanced bridge type of cir-

Yoltage Analysis

An analysis of voltages on the series
900 receiver made with a Weston 547
test set shows the following:

First r. f. 227 A volts 2.2, B volts 145,
C volts minus 10, cathode heater volts
plus 10, normal plate m. a. 3.7, plate
m. a. grid test 6.7,

The second r. f. 227 shows A volts
22, B volts 145, C volts minus 10, ca-
thode volts plus 10, normal plate m. a.
4.7 and plate m. a. grid test 8.

The third r. f. 227 shows A volts 2.2,
B volts 147, C volts minus 10, cathode
volts plus 10, normal plate m. a. 3.9
and plate m. a. grid test 7.1.

The detector 227 reads 2.2 A volts,
B volts 30, C volts 0, cathode heater
volts 0, normal plate m. a. 1.8 and plate
m. a. grid test 2.

The first a. f. 227 has A volts 2.2,
B volts 140, C volts minus 8, cathode
“heater volts plus 8, normal plate m. a.
4.5, plate m. a. grid test 5.7.

One of the 245’s used in push pull
reads 2.2 for A volts, B volts 235, C
volts minus 43, normal plate m. a. 27.5
and plate m. a. grid test 30. The other
245 has A volts of 2.2, B volis 235, C

volts minus 44, normal plate m. a. 32
and plate m. a. grid test 35.

The 280 rectifier reads A volis 4.6,
normal plate m. a. 47.5. These readings
are taken with the volume control full
on and a line voltage of 109.

Tube Variation

It is to be noted that a certain amount
of variation is to be expected in tube
readings. Experience coupled with a
knowledge of the circuit of the set
should tell whether the variation found
with any particular receiver is normal
or not.

The standard test with a suitable ra-
dio set tester will indicate more or less
closely in what circuit the defect may
be found. It then becomes necessary
to make a series of continuity tests to
locate exactly the source of the trouble.

Causes of Noise

Noisy operation is usually due to out-
side disturbances picked up by the
aerial system. To deiermine its source
disconnect both aerial and ground. If
the noise continues it is evidently in the
set. It may be necessary to turn back
the volume control of the receiver and
set the dial for a fairly high wave
length station to prevent oscillation
without the ground.

A loose connection anywhere in the
entire receiving system will cause a
noise. It is necessary to check all pos-
sible points. Jarring or shaking the
items under suspicion will frequently
indicate the cause of the noise.

Detector Noisy
A defective tube particularly when
used in the detector socket may cause
noisy reception. An interrupted buz-

zing that continues with the aerial and
ground disconnected is almost certain
to be caused by the detector tube.

Excessive hum may be caused by a
defect in the receiver, the tubes or the
power circuit. Most likely source of
hum in the set itself is an open or short
circuited resistor, particularly of the
center tap kind. Check all resistors and
fixed condensers particularly those used
for bypassing r. f. current,

Poor Tone Quality

Poor tone quality may often be
caused by a defective tube, this being
more noticeable when the volume is in-
creased. Low voliage, either low fila-
ment or plate voltage will cause
scraichy reception. Incorrect C bias
may also be the cause of poor tone
quality. Check all grid bias resistors,
make certain their resistances are cor-
rect and that they are not short-circuit-
ing anywhere. Check grid voltage.

Mechanical Vibration

Occasionally mechanical vibration of
the power transformer cover will result
in a decided hum. This can be checked
casily by pulling out the speaker plug
while the set is in operation. If the
hum continues it is almost certainly
vibration of the transformer cover. To
eliminate it remove the cover, pry off
its lid and pull outward. on all four
sides to give the cover a noticeable
barrel shape. Force the lid on again
and replace the cover.

Another frequent cause of hum will
be a rectifier tube in which the emis-
sion on one side will be considerably
less than the other. This apparently
unbalances the transformer to such an
extent that hum is secured.

L. GANG CONDONSER .. _.

Fig. 12. The electrical circuit of the Stewart Warner series 900 receiver described here is shown in the above schematic
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Silver M@dl@]l 30 Receiver and Pack

227, two 245’s and a 280 rectifier
are used in the Silver Model 30 re-
reiver described on this page. The sche-
matic diagram of the receiver and its
power supply is shown in Figure 13.
Measurements made on two stock
Silver chassis with a Jewell 199 Ana-
lyzer are given below and indicate nor-
mal variations which may be encoun-

I YOUR screen grid 224 tubes, one

- tered due to the varying tubes and line

voltages. Variations within the limits
shown or even slightly beyond are no
indication of trouble unless some other
operating fault is seen.

On one set with a line voltage at 117
and the volume control at maximum

“the first r. f. 224 showed a shield volt--

age of 64, A voltage of 2.45, B voltage

152, C voltage 1.5, cathode voltage 1.7

and normal plate m. a. of 4.5.

The second r. f. 224 showed a shield
voltage of 64, A voltage of 2.47, B voli-
age 145, C voltage 2, cathode voltage
2, and normal plate m. a. 3.0. -

Third r. f. 224 shield voltage 64, A
voltage 2.48, B voltage 148, C voltage
2, cathode voltage 2, and normal plate
m. a. 3.3.

Detector 224 showed shield voltage
72, A voltage 2.51, B voltage 68, C
voltage 6, cathode voltage 5, and nor-

" mal plate m. a. .l.

The first a. f. 227 showed an A volt-
age of 2.51, B voltage 184, C voltage
1, cathode voltage 13 and normal plate
m. a. 7.

In the case of the push pull 245 there
was a difference of 9 mils between one
tube and another. FFor example, the first
tube showed A voltage of 2.49, B volt-

age 223, C voltage 44 and normal plate
m. a. 21. The second 245 showed A
voltage of 2.49, B voliage 220, C voli-
age 43.5 and normal plate m. a. 32.
This unbalance in the 245 while not
desirable did not seriously affect the
operation of these two sets.

The second set was tested with a line
voltage of 117, volume control at maxi-
mum and showed:

First r. f. 224, shield voltage 71, A
voltage 2.45, B voltage 170, C voltage
1, cathode voltage 1, and normal plate
m. a. 2.8. .

Second r. f. 224, shield voltage 71,
A voltage 2.48, B voltage 161, C volt-
age 2, cathode voltage 1.7, and normal
plate m. a. 3.1.

Third r. {. 224 showed shield voltage
of 70, A voltage 2.48, B voltage 164, C
voltage 2, cathode voltage 2, and nor-
mal plate m. a. 3.

Detector 224 showed shield voltage of
69, A voltage 2.5, B voltage 76, C volt-
age 7, cathode voltage 7, and normal
plate m. a. .1.

The first a. f. showed a voltage 2.49,
B voltage 196, C voltage 1, cathode
voltage 14, and normal plate m. a. 7.8.

One of the 245’s in the push-pull
stage showed A voltage 2.45, V voltage
222, C voltage 44 and normal plate
m. a. 32. The other showed A voltage
of 245, B voltage 224, C voltage 44,
and normal plate m. a. 22. '

The above readings do not apply to
receivers equipped with the external
type 30 filter units or to receivers bear-
ing serial numbers above 12,907. In
the case of such receivers an additional
10 volt drop in B voltage must be al-

lowed for across the type 339 U choke
coil known as LI12.

In general, if no voliage is obtained
in any measurement with the analyzer,
the receiver should be removed from its
cabinet and the particular circuit at
which no voltage is apparent checked
through, using the set analyzer with its
test leads. For example, if the first r. f.
tube showed no plate voltage, its circuit
should be checked through winding of
coil L-2, through one winding of the
coupling coil L-3, through the choke
coil L-7, and through the red-white con-
necting wire, to the common join of re-
sistors R-9, R-10, and R-11 (mounted
on a panel behind the On-Off switch).
If no screen potential was observed
upon the third r. f. tube, for example,
it would be necessary to check the
screen circuit through the resistor R-6
and through the slate cabled lead to
the arm of the potentiometer P-1 and
then through to the joint between the
green resistor R-9 and P-1 (and so on).

Again, should no grid bias be ob-
served (read as “cathode volts” on the
set analyzer) on the first audio tube,
S-5, the circuit should be checked
through by disconnecting the lead from
the condenser bank (to check for a
possible short-circuited condensed) and
again determining if voltage appeared
across the white resistor R-8. Should it
fail to appear, the cathode might be
directly grounded (possibly by contact
between both ends of the resistor and
the shielding), or no plate current
might be being drawn, which would in-
dicate an open plate circuit, which in
turn, would be checked obviously.
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Fig. 13. Schematic diagram of the radio receiver and its power supply is shown in the above illustration.

This is the model 30 Silver
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The Splidorf E175 Receiver and Pack

MADE by the Splitdorf Radio Cor-

poration of Newark, New Jer-
sey, the type E175 receiver and
power supply is illustrated below.
Schematically the receiver and the high
voltage supply are shown in Figure 14.

Examination of the schematic circuit
will indicate that the antenna stage has
three taps on the primary for different
antenna lengths. The second radio fre-
quency and third radio frequency stages
have a grid suppressor resistance in
series between the coil and the grid. No
grid resistor is used on the first r. f.
stage. Detection in the case of the re-
ceiver here described iz by means of the
grid condenser and grid leak. The sec-
ondary of the first audio transformer
has a resistor placed across its ex-
tremities which is used to flatten out the
response curve of that particular trans-
former.

The detector used in this receiver is a
227, while all of the remaining tubes
in the r. {. and first a. f. stages are of
the 226 type. The resistance R-6 in
Figure 14 is placed across the 226 fila-
ment line and is by-passed both ways
from the center with condensers C-8 and
C-9. Resistor R-8 supplies the required

bias for the 226 grids. In the case of
the 227 detector a resistance R-7 is
placed across the filament line and the
center tap of this resistor is made com-
mon with the cathode. The cathode is
also at grouud potential as are all of
the grid returns on the radio frequency
stages as well 1s the first and second
audio.

Primary Fused

A switch is provided in the primary
circuit of the power transformer to-
gether with a fuse and a fixed resistance
R-10. The high voltage secondary S-4
goes to the plates of the 280 rectifier,
while the filament current for the recti-
fier is supplied by the secondary S-3.
The center tap of S-3 becomes the high
voltage terminal of the system in con-
junction with the choke coils X-1 and
X-2 and the voltage divider resistance
R-11. S-2 furnishes the filament cur-
rent for the 226 tubes while S-1 fur-
nishes the current for the 227 detector.
S-5 furnishes current for the output
tube. Condensers C-10 and C-11 are ar-
ranged around the input and output of
the choke X-1. The voltage divider re-

sistor is made up into four sections, A

from the maximum voltage to the voli-
age for the plates of the 226’s, B for
the voltage applied to the detector, and
C the resistor between the detector volt-
age and negative. Resistance D is the
bias resistor for the power output stage.

The speaker is cut in through a con-
denser C-14 between the plate of the
output stage and the center tap of the
filament winding for that particular fila-
ment circuit.

It will be observed that the resistance
R-4 is placed across the extremities of
the primary in the fourth radio fre-
quency transformer. The arm of this
variable resistance is common with one
side of switch SW-1 and the bottom side
of by-pass capacity C-7, this variable
resistor serving to give a resistance and
capacity coupling between the plate of
the third 226 and the plate of the 227
detector.

The hum control for the first audio
226 is resistance R-9 across the sec-
ondary S-2 of the power pack. Its cen-
ter tap is common with the center tap
of resistance R-6.

In the absence of any analysis of
voltages for this particular model this
information cannot be given.
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Fig. 14. All details of the receiver and power supply for the Splitdorf E175 shown on this page is contained in the

schematic drawing above
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Engineering Show Might Take Place

of Annual Consumer Show

Many Engineers and Executives Querted as to Opintons Concerning

industry for the holding of an

engineering show dedicated ex-
clusively to the exhibition of component
parts and accessories making up the
factory built sets, instead of having a
public show which apparently is not
proving as valuable as might be desired
to the manufacturers, this magazine ad-
dressed a questionnaire to a large num-
ber of engineers and executives in the
industry to ascertain their reactions
toward the idea of holding such an
engineering show.

BELIEVING there is room in the

Response Gratifying

The response was very gratifying
from the number of replies received,
the varied comments made by the en-
gineers and the apparent interest with
which this suggestion was received. As
soon as a complete tabulation has been
made of all replies and comments, the
material will be turned over to the Ra-
die Manufacturers Association by this
magazine with a request that they give
consideration to the statements appear-
ing in these questionnaires and deter-
mine whether such an engineering meet-
ing would fit in with the policy of the
Radio Manufacturers Association.

The Letter

The letter which was addressed to
chief engineers and executives read:—
“We believe only two radio shows
are needed by the industry. These are:
An Engineering show where all parts
suppliers may exhibit products for the

Aduvisability of a Change

exclusive benefit of engineers. A Trade
show where dealers and jobbers may see
working models of sets and arrange
their buying schedule.

By holding the Engineering show
sufficiently in advance of the Trade
Show, engineers and parts supplies will

have ample time to produce satisfactory

models for the Trade show.

An orderly arrangement of an Engi-
neering show followed by a Trade ex-
hibition in June will serve to unkink
the industry’s annual sales curve, reduce
overproduction, curb price cutting,
elimmate double expense in the con-
sumer shows, and put design, produc-
tion and sale of radio apparatus on an
intelligent, systematic and profitable
basis.

We wish an expression from engi-
neers on three points:

When is the most logical time for an
Engineering show?

Where should it be-held? ..

Under whose anspices? ..

We will be glad to have vour view
on this matter. A return envelope is
enclosed for your convenience.”

Engineers’ Comments
In addition to the rtoutine answers
indicating personal preference on the
part of the engineers, several engineers
and executives have added comments,
which we are printing because they in-
dicate interesting angles on this subject.
Caxton Brown, vice president and
secretary, Weston Electrical Instrument

Corp., Newark, N, J.: “ We are in fa-
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vor of limiting to two radio shows; one
to be an engineering and the other a
trade show. In our opinion, however,
it is difficult to believe that the engi-
neering fraternity will have their de-
velopments ready to present much be-
fore June of any one year and of course
it would be desirable to have the trade
show some time before the early fall.
We presume that the ideal arrangement
would be, if possible, to have the engi-
neering show in March and the trade
show in June.”

John H. Miller, electrical engineer,
Jewell Electrical Instrument Co., Chi-
cago, 11l.: “As we do not make radio
sets we are mot very much concerned.
The trade show seems to serve our pur-
pose best, as we are able to keep in
touch with the parts suppliers fairly
well {from these shows. The writer does
not believe that an engineering show
would be of any great service, at least,
as far as we are concerned, as we are
fairly self-contained and use only basic
products made outside.”

E. N. Rauland, president, The Rau-
land Corp., Chicago, 11l.: “I do not be-
lieve that an Engineering Show or any
other show would be successful unless
it was held under the auspices of the
Radio Manufacturers Association. As
you probably know, the RMA have con-
ducted three trade shows which have
been highly successful, and with a great
deal of benefit to the exhibitors and
the industry in general. 1 do not be-
lieve that an engineering show as such
is feasible, inasmuch as development
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Fig. 1. This is a photograph of one

of the condenser microphones made

by the Standard Radio Co. of
Chicago

among the manufacturers now is prac-
tically continuous throughout the year.
It is not logical to believe that the man-
ufacturers would withhold development
of engineered models until they had the
opportunity of seeing component parts
or supplies exhibited at an engineering
show. T strongly favor parts manufac-
turers and other suppliers of radio man-
ufacturers to exhibit at the annual trade
show of the RMA and at that time show
their wares to the radio industry in

general.”
A. Hauser, chief engineer, Brown &
Caine, Chicago, Ill.: “We do not seem

to believe that an engineering show is
actually possible with the exclusion of
a trade show. A trade show is merely
an exhibition of engineering develop-
ments. Should it be possible that engi-
neers display an exhibit, their develop-
ments to one another, it should be held
at the engineering societies like A. L.
E. E. or I. R. E. similar to the stand-
ard meetings held by such societies.
The question referring to the auspices
under which such a show should be
held is rather hard to decide and the
writer at this time cannot give you in-
formation, as the first paragraph of this
letter explains this. He would be very
glad to hear from you as to what you
are planning to do and upon receipt of
more detailed information he will be
able to form a better opinion.”

E. E. Horine, chief engineer, Na-
tional Carbon Co., New York City: “We
are constantly being informed by parts
makers of the merits of their products
and of new developments just around
the corner. It is doubtful if a show of
the kind here proposed would add to
this information, or in any way be of
benefit to us in engineering new receiver
developments.”

R. W. Cotton, Samson Electric Co.,
Canton, Mass.: “I see very little pur-
pose to be served by an engineer’s
show.”

In addition to filling in the regular
questionnaire indicating their choices in

the matter, the following engineers gave

added suggestions which may be of in-
terest:

E.” K. Oxner, chief engineer, High
Frequency Laboratories, Chicago: “I
believe that an engineering show should
be held in January on the assumption
that trade shows will continue to be
held in June or possibly May. The lo-
cation of such a show will, of course,
have to be a subject based on the choice
of the majority and quite naturally we
feel that Chicago would be most benefi-
cial to the majority of set manufac-
turers. It is very difficult, indeed, to
form an opinion as to what branch of
the industry should hold such a show,
although it would appear to devolve on
the parts manufacturers themselves.
This subject is a somewhat difficult one

and T am not so sure that the idea of

(Continued on page 130)

Rochester I. R. E. Convention

NE of the most interesting of the
O engineer meelings held this year
was the Eastern Great Lakes Dis-
trict Convention of the Institute of Ra-
dio Engineers at the Sagamore Hotel in
Rochester, New York, November 18-19.
Attendance at the meeting exceeded the
expectations of those in charge and it
is understood there were in excess of
200 at this convention.

Credit to Graham

A great deal of the credit for such a
successful convention is due to the ac-
tivity of Virgil M. Graham, executive

Fig. 2. This is a view of the inside
of the condenser microphone illus-
trated in Figure 1 and is of the
direct coupled type, the A and B
supply being self contained

chairman at Kochester, who was assisted
by L. Grant Hector, vice-chairman, from
Buffalo; and A. R. Barfield, secretary
and H. J. Klumb, treasurer, both from
Rochester.

The publicity committee was headed
by R. -A. Hackbusch, chairman from
Toronto, with K. L. Henderson, vice-
chairman of Buffalo, and E. C. Karker,
and I. G. Maloff of Rochester, and D.
Schregardus from Cleveland.

Other committees operating in con-
junction with the executive chairman
were;

Finance

H. J. Klumb, Chairman, H. A. Brown,
H. E. Gordon, ¥. A. Hanover, A. T.
Haugh, and 1. G. Maloff.

Fig. 3.

power plant of Station WOWO at Ft. Wayne, Indiana, which has recently been

completed by the owners under the supervision of a Chicago transmission
engineer
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Transmission engineers may be interested in this photograph of the
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Fig. 4. In this photograph may be seen the complete control panel of Station
WOWO at Ft. Wayne, a brief description of which appears elsewhere in this
section

Technical Papers
Virgil M. Graham, Rochester.

Transportation and Accom-
modation
J. Eichman, Chairman, Buffalo; J. M.
Leslie, Toronto; J. R. Martin, Cleve-
land; and A. E. Soderholm, Rochester.

Fellowship
H. E. Gordon, Chairman, Rochester;
F. A. Lidbury, Buffalo; and C. L. Rich-

ardson, Toronto.
Trips
A. L. Schoen, Chairman, Rochester
and A. E. Soderholm, Rochester.

Entertainment and Reception
E. C. Karker, Chairman, Rochester
and Howard Brown, Rochester.

Ladies’ Entertainment

Mrs. O. L. Angevine, Chairman, Mrs.
C. S. Barrows, Mrs. H. A. Brown, Mrs.
H. E. Gordon, Mrs. V. M. Graham, Mrs.
E. A. Hanover, Mrs. E. C. Karker, Mrs.
H. J. Klumb, Miss Marie Maeder, Mrs.
R. H. Manson, Mrs. V. M. Palmer, Mrs.
A. L. Schoen and Mrs. A. E. Soderholm.

Exhibits
I. G. Maloff, Chairman, Rochester.

Registration

A. E. Soderholm, Chairman, Roches-
ter; O. L. Angevine, Registration Sec-
retary (Executive Secretary of Roches-
ter Engineering Society), E. C. Karker,
Rochester; Bruce W. David, Cleveland;
L. Grant Hector, Buffalo; V. G. Smith,
Toronto; Miss Marie Maeder, Roches-
ter and Miss Viola Hanley, Rochester.

Program
The program for the meeting fol-
lows:

MONDAY, November 18

8:00 a.m. Registration at Convention
Headquarters, Sagamore Hotel.

10:00 a.m. Opening Technical Session.
“Welcome,” by Earl C. Karker,
Chairman of Rochester Section.
“What Executives Expect of Engi-
neers,” by I. G. Maloff, Valley Ap-
pliances, Inc. .
“Consideration in Screen-Grid Re-
ceiver Design,” by W. A. MacDonald,
Hazeltine Corporation, read by D. E.
Hartnett.

12:30 pm. Adjournment for luncheon.
2:00 p.m. Inspection trip to Kodak
Park and Valley Appliances, Inc.

8:00 p.m. Technical Session.

“Ulira High-Frequency Transmission
and Reception,” by A. Hoyt Taylor,
Naval Research Laboratory.
“Television With Cathode Ray Tube
for Receiver,” by Dr. V. Zworykin,
Westinghouse Electric and Manufac-

turing Co.

TUESDAY, November 19

9:30 a.m. Technical Session.
“A Broadcast Receiver for Use in
Automobiles,” by Paul O. Farnham,
Radio Frequency Laboratories.
“Standardization in the Radio Vac-
uum-Tube Field,” by W. C. White,
General Electric Research Labora-
tory.
“New Developments in Direct Cou-
pled Amplifiers,” by E. H. Loftin and
S. Y. White, read by S. Y. White.

12:30 p.m. Joint Luncheon with Roch-
ester Engineering Society.
Speaker—W. Roy McCanne, Presi-
dent of Stromberg-Carlson Telephone
Manufacturing Company.

2:00 p.m. Inspection Trip to Strom-
berg-Carlson Plant.

6:30 p.m. Banquet—A. T. Haugh,
Toastmaster.
Speaker—H. B. Richmond, President
of Radio Manufacturers’ Association.
Subject—“The Engineer in the Ra-

dio Industry.”

WOWO Transmitter

RANSMISSION engineers may be
Tinterested in the photographs and
a brief description of the 50,000
watt broadcast transmitter built for
WOWO at Ft. Wayne which is now
operating on 10,000 watts, in accord-

Fig. 5. This photog!'aph shows the rear of the control panel illustrated in Figure
A description of the parts is given elsewhere in this article
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ance with authorization by the Federal
Radio Company.

The transmitter was designed, con-
structed, installed and supervised by a
firm of Chicago radio transmission en-
gineers, . A. Beane Engineers.

A photograph of the control panel is
shown in TFigure 4, while Figure 5
shows rear of this set of panels. Figure
3 is an illustration of the power plant
for this particular transmitter.

Control Apparatus

In Figure 4 may be seen the nine in-
dividual panels which are placed to-
gether forming the entire control ap-
paratus. Beginning at the left and read-
ing towards the right, the first, second
and third panels. are for the first, sec-
ond and third phases of the rectifier.
The fourth control panel is the crystal
control, the fifth the modulator, the
sixth a 500-watt amplifier, the seventh
all primary power control panels,
eighth, power amplifier tube rack, and
the ninth contains the tank circuit and
antenna tuning remote control devices.

In the photograph Figure 5 is illus-
trated the back of the nine control
panels and in this picture reading from
right to left are the three rectifier
panels, then the crystal control, modu-
lator, 500-watt amplifier, all primary
power control, power amplifier tube
rack and at the extreme left the tank
circuit and antenna tuning remote con-
trol system.

Entirely Automatic

The installation is entirely automatic
and is controlled by a push button.
Every type of relay is employed in this
installation for guarding against either
overload or unload, excessive water
temperature, and all other conditions
arising from a change in electrical con-
stants of the transmitter.

In the photograph shown in Figure 3
may be seen the primary power supply
for the 200 k. w. rectifiers. At the lefl
are the contactors to start the rectifiers,
then the 3 transformers, each weighing
about 3 tons apiece and standing 7 feel
high. At the left of the generators may
be seen the excitor, then one of the high
voltage generators, next the motor in
the middle and another generator at the
right end. At the top and in the ex-
treme right may be seen the fan used
for the water cooling system.

Condenser Microphone

Another one of the devices designed "

by the E. A. Beane Engineers for the
Standard Radio Company may be seen
in Figure 1 which is a condenser mi-
crophone, the interior of which is illus-
trated in Figure 2. These are designed
to take the place of the ordinary carbon
microphone without any changes in the
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circuit. The output level of the con-
denser microphone is the same as that
of the carbon. It cannot overload and
there is no rustle. These microphones
are particularly adapted for picking up

organ selections and in use at WJID,
WLS, KMA, WFBM, WSBT. It is
small, light and compact, has very few
electrical parts and its frequency loss is
practically negligible.

Preliminary Amnalysis of the
Loftin-White Circuit

Article on Page 86 Serves as Basis for Laboratory Study;
Some Possibilities Revealed

By R. K. PEw
(Technical Editor)

ESSRS. Loftin and White gave a
M paper on their Cascaded Direct
Coupled Tube Systemns as
operated from alternating current at the
Rochester convention of the Institute of

Radio Engineers on November 18 and
19, 1929. Incorporated in this paper

lions their measurements were made.
{Their article starts on page 86.—
Editor.)

The purpose of this preliminary
analysis of this type of amplifier was to
determine the constants of the circuit
and from these fixed values determine
the characteristics under different
operating conditions, that is, varying
input voltages.

were detailed the various steps in the
development of this amplifier, the theo-
retical operation of the various types of
amplifiers and a statement as to the
operation of same as a broadcast re-

Simplest Adaptation

The most simple of the various cir-
cuits were selected. This consisted of
a single 224 tube and a 250 output
tube. A half wave rectifier with a
twenty henry choke and three micro-
farads of condenser for the filter cir-
cuit were used. The filter output was
540 volts at .070 amperes.

The schematic circuit of the amplifier
is illustrated in Fig. 1, with all circuit
constants as used during the measure-
ments.

In Iig. 2 is the schematic circuit of
the amplifier as existed during the
measurements. In Fig. 3 is illustrated
the amplifier and the associated meas-
uring equipment.

Fig. 3. The amplifier and associated
measuring equipment is shown here

Apparatus Calibrated

The apparatus was set up as illus-
trated in Fig. 2 and calibrated as fol-
lows: the input circuit consisting of a

ceiver and a few voltage amplification
versus frequency curves. They failed
to state, however, the majority of cir-
cuit constants and under what condi-
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.002 ampere thermo-couple and a 200
micro-ampere micro-ammeter were cali-
brated at .001 amperes. The variable
shunt resistance of 10,000 chms was
placed across the input circuit of am-
plifier. £ = R X [ giving the input
voltage to the amplifier. The output
circuit consisted of two series decade
boxes and a 4 mfd coupling condenser.
The two series decade boxes had a total
resistance of 3,200 ohms. The vacuum
tube volimeter bad a maximum value of
three volts a. c. and was shunted across
a known portion of the circuit. The
remainder of meters in the circuit were
for the purposes as indicated by their
position. The alternating current input
was generated by a General Radio Type
377 low frequency oscillator.
Measurements were made at 90, 120,
240, 500, 1000, 1400, 2000, 3000, 4000,
6000, 8000 and 10,000 cycles. Input
voltages were selected as .5, .1, .5 and
1.0 volts. Curves were made at all fre-
quencies listed at these input voltages
and voltage amplification derived by
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Fig. 2. The above is a schematic of the amplifier during the measurements

With the system at rest the effective
erid bias of the 224 tube was two volts
negative, as measured by a static volt-
meter. 540 volls was the output of the
filter circuit at 70 milliamperes. This
voltage was divided into 387 volts on
the plate of the 250 tube and 157 volts
applied to the resistor in the plate cir-
cuit of the 224. This would give an
applied voltage on the 224 of 102 volts.
The screen voltage was selected at 15
volts. The plate resistance of the 224
in these measurements was set at
250,000 chms.

In Fig. 4 are plotted the voltage am-
plification curves for the different in-
put voltages as indicated.

Curves Plotted

In Fig. 5 has been plotted the curves
for the effective grid bias of the 224
against a change in input voltage. It
will be noted that with an increase in
input voltage the variation of grid bias
between two widely separated frequen-
cies increases materially. As an ex-
ample, at .1 volts input the bias at

ninety and ten thousand cycles is prac-
tically the same, whereas at 1 volt input
the bias at ninety cycles is .15 volts
higher than at ten thousand cycles. Con-
sidering that this amount of change in
grid bias will have a considerably
greater change in the plate circuit of
the 224 and consequently a change in
bias of the 250 output tube, the effect
should be shown in the voltage amplifi-
cation at the different voltage input
values. A study of tbe curves in Figs. 4
and 5 will show the resulting action on
the voltage amplification with a varia-
tion of frequency and input voltage
values.
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Fig. 5. The curves for the effective grid bias of the 224 agains ta change in input
voltage are plotted here
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amplifier with the specified values of
resistance and voltages, it will be neces-
sary to know the exact conditions of
operation ‘and input values in order to
properly regulate the frequency re-
sponse and overall gain.

The antenna and phonograph connec-
tions with the associated transformer
and condenser as shown by dotted lines
in Fig. 1 are indicated for the purpose

of showing the method of properly con-
necting these items and not to indicate
that the amplifier will operate satisfac-
torily as a phonograph amplifier or
radio receiver.

[We will be glad to hear from engi-
neers who do any measurements on this
circuit. "If our laboratory can be of
any assistance, we will be glad to help.

—Editor.)

Direct Coupled Tube Systems
A. C. Operated

By Epwarp H. LorTIN and S. Younc WHITE

[Editor’s Note. This paper was
delivered by Messrs. Loftin and
White at the Rochester convention
of the Institute of Radio Engineers
November 18th and 19th, 1929. It
is quite likely that it will appear in
one of the forthcoming Proceed-
ings of the I. R. E.—Editor.]

L

Siatement of Problem

N any audio amplifier or detector-
I amplifier the following character-

istics are desirably essential:

1. Minimum frequency discrimina-
tion; 2, minimum wave formn distortion;
3, minimum hum if a. c. operated; 4,
reasonable high gain from the tubes
used; 5, low cost; and 6, permissive
large tolerance in manufactured parts.

In a. c. operated direct coupled cas-
caded tube systems the characteristics
depend upon or are influenced by the
following features:

1. Maintaining the cperation of all
tubes at the midpoint of their operating
or output current curves, or what may
be termed stabilizing against “drift”
tending to arise from—(A) changing
tubes (they are not all alike), (B)
change of constants or conditions due
to—(a) aging of resistors, (b) tem-
perature coefficient effects in resistors,
(c) line voltage modifications, (d) grid
emission from tubes, (e) gas current in
output tubes, and (f) manufacturing

Engineering Roster

Our editorial department
maintains a roster of engi-
neers engaged in the radio
industry.

Inquiries as 1o location of
engineers are welcomed.

We also solicil advice con-
cerning staff changes so this
roster may reflect the greatest
aceuracy.

tolerances. 2. Feed back phenomena at
audio frequencies; 3, the hum prob-
lem; 4, motor-boating; 5, trigger ac-
tion; 6, maximum gain of tube; 7, pro-
viding current for auxiliaries, such as
speaker flield; and 8, increase to very
high gain, such as that required by
photo-electric cell operation.

Since the direct coupled cascaded
system is usable as a most effective de-
tector-audio amplifier it is well to keep
in mind the following desirable essen-
tials of which the system is capable in
addition to those listed above:

1. Low grid bias for weak carrier
currents and high grid bias for strong
carrier currents, automatically self-ad-
justing; 2, supply of potentials for the
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radio frequency tubes sufficiently fil-
tered to prevent modulation hum.

Some Procedures in A. C.
Operaticn

Some of the inherent difficulties we
had to overcome in making the direct
coupled cascaded system stable and
practical are discussed in a prior paper
(“Direct Coupled Detector and Ampli-
fiers with Automatic Grid Bias,” Pro-
ceedings Institute of Radio Engineers,
March, 1928), by us, but because of
lack at that time of commercial a. c.
tubes having sufficiently high amplifica-
tion constants for satisfactory direct
coupled operation we confined our dis-
cussion to battery operated systems.

www americanradiohistorv com

Citizens Radio Call Book Magazine and Technical Review

Our a. c. work had to be commenced
and carried on in large part with com-
mercially non-available a. c. nigh mu
tubes such as we could get constructed
on special order, and we secured them
in both the heater type and filament
type cathodes having mus ranging from
16 to 80. In the case of the filament
type for raw a. c. heating it was found
practically desirable to go as low as
Y, volt on a heavy filament, since the
excellent amplifying ability of the sys-
tem at 120 cycles makes even very slight
filament hum troublesome.

It is thought that the technical and
practical features that have been en-
countered in our research and experi-
ences which have led to arrival at an ex-
tremely simple, eflicient, and remark-
ably hum-free a. c¢. operated system will
be more certainly understood and ap-
preciated if we follow through some of
the developments that have resulted in
success in one way and another.

An early workable a. c. operated sys-
tem employing our specially con-
structed a. c. high mu tubes is shown in
Iig. .1. A current large compared to
that required for the plate circuit of
tube VT; flows through resistance R,
from source S to develop the grid and
plate potentials required by the tubes.
In our early experience we found a
large current in Ry necessary to avoid
what might be termed a “trigger ac-
tion,” an effect not wanted in amplifiers
and amplifying detectors, but which
may be otherwise turned to good ac-
count. (Article by Nicholas Minorsky,
E. E., Journal of The Franklin Institute,
February, 1927, pages 181-209, Vol.
203, No. 2.)

This trigger action is peculiar to di-
rect coupled systems and, unless har-
nessed, may operate to prevent operat-
ing the last tube at the midpoint of its
plate current curve, so essential to good
amplification. It is apparent that in the
arrangement of Fig. 1 if the plate cur-
rent of VT; is a substantial fraction of
the total current through R,, there is
possibility of changes in this plate cur-
rent so effectively modifying the bias
of preceding tubes as to result in snap-
ping the plate current of VT; to one or
the other ends of the curve and holding
it there in an effective blocked or satu-
rated condition of the last tube, and
therefore render the system further in-
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effective until something is done to re-
establish original conditions.

Continuing with Fig. 1, the output of
the last tube comprises a choke coil and
condenser combination which tends to
localize audio signal current flow (ex-
cept in the case of lowest frequencies),
thus limiting audio signal current in
arm Ry where, if present, it can cause
regenerative phenomena due to being
able to act on the grids and plates of
preceding tubes.

The system of Fig. 1 is prevented
from drifting (is stabilized) by the in-
clusion of the filament of tube VTy, the
199 type for example, in the arm Ri.
The emission from this filament flows
through the resistance R, and with the
filament operated at a critical point for
emission, a slight change in current
through the filament changes the plate
current and therefore the potential
across resistance Ro. This potential
across R is the biasing potential for
tube VT, and with a proper choice of
constants a relatively small change in
plate current of VT3 produces a large
change in the grid bias of VT;.

Obviously the degree of plate current
of tube VT is dependent upon its grid
bias, but since its grid bias is obtained
from the flow of plate current of tube
VT, through resistance R'c, and so on
through the system to tube VT4, a
change in the grid bias of VT will
carry through the system; that is, the
grid bias of VTy is the controlling fac-
tor in determining the degree of plate
current of VTs.

Thus, the tying together of the plate
current of VT3 and the grid bias of
VT, by a means generating an eflect
opposing any change in VTy’s plate
current, the system is corrected against
drift and the plate current of VTj can
be set at a desired point and be sub-
stantially maintained there.

In using the 199 type of tube as the
stabilizer V1, we prefer to operate at
a temperature at which the filament is
just on the threshold of emission (32
milliamperes), so that the thermal in-
ertia is great and requires an apprecia-
ble length of time for noticeable change
of temperature. With this selection of
conditions any audio frequency compo-
nent flowing in R, is much too fast to
noticeably affect the emission, but any
effect enduring more than a second or
so will give the filament of VT, time
enough to change temperature and
emission sufficiently to correct the re-
sult of the effect. Thus the arrange-
ment is in effect a low pass filter for
everything beyond the order of several
cycles per second, and consequently re-
lieves the grid of VT, from any audio
signal current effect flowing in the arm
R;.

The practical undesirability of high
current in the arm Ry and use of a
rather costly tube as a stabilizer in the
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arrangement of Fig. 1 is overcome in
the arrangement of I'ig. 2.

In this Fig. 2 arrangement a proper
choice of constants permits the elimina-
tion of a part of the arm Ry across the
supply filter, and a regular transformer
output can be used with the last tube,
the audio circuit being completed by a
condenser Ci.

The stabilizing effect is accomplished
in a bridge formed by resistances Ry,
R., Rs, and Ry, Since the object of
drift prevention is to avoid any per-
manent displacement of the point of op-
eration in the plate current curve of the
last tube, the plate current of the last
tube is passed through resistances R,
and Rs to give opportunity for control
thereby. The resistances Rs and Ry,
forming the other two arms of the
bridge, are connected across the rela-
tively unvarying potential of the filter
supply, and the resistance values of the
bridge are so chosen that with normal
plate current in the output tube the po-
tential between the balance points x and
y of the bridge is of correct polarity
and magnitude for a desired grid bias
Of VT1

With such an arrangement when any-
thing happens to vary the plate cur-
rent of the output tube the potential
across Ro likewise varies, while the po-
tential across Rs remains substantially
constant. The result is the development
of a counter grid bias potential for
VT, opposing a change in either direc-
tion in the plate current of the output
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tube. As a practical matter, the ar-
rangement is designable to be capable
of maintaining the system of Fig. 2
against drift within very close approxi-
mation to a predetermined desired op-
erating adjustment against a rather wide
variety of conditions tending to cause
drift.

One drawback of the arrangement of
Fig. 2 is that hum currents, if the sys-
tem is a. c. operated, and audio signal
currents are in assisting phase in the
arms Rz and Rs with respect to the grid
bias of VTy, thus making it difficult to
handle hum producing features and
signal current feed-back features. Since
only small resistance is needed in arms
R, and Rs, success through by-passing
of the hum and signal currents can be
had only in the use of several hundred
microfarads of by-pass condenser in-
serted, for example, between the points
x and y. Since the difference of poten-
tial between these points is very small,
it is not outside of the realm of prac-
tical possibilities that a decidedly small
and cheap electrolytic condenser of
sufficient capacity to be effective can be
produced, but for the time being no
such condenser with satisfactory life
characteristics is known to be commer-
cially available.

The hum and feed-back problems of
Fig. 2 can be met by substituting for
the by-pass condenser idea a thermal
effect along with a re-arrangement of
the bridge system, these features being
included in the arrangement of Fig. 3.

Here the two major legs of the bridge
are connected in parallel with respect
to the plate current of the output tube,
thus making the hum and audio current
components in them of like direction
and phase. Under these conditions if
the arms Rs and Rs are substantially
balanced for direct current components
in establishing the grid bias potential
for VT,, likewise the hum and audio
current components are substantially
balanced.

In order to make attempted changes
in the predetermined plate current of
the output tube effective to produce a
correcting change in bias potential of
VT,, a thermal effect is emploved. For
example, the resistance Ry may be the
filament of an ordinary 10 watt, 115
volt incandescent lamp caused to oper-
ate at a dull red heat by selecting the
right amount of current for this op-
eration in choosing the value of resist-
ance Ry At such a temperature the
filament of the usual incandescent lamp
changes its resistance pronouncedly with
slight temperature changes either side
of the selected point of operation. Since
Rz is an unvarying resistance, any
change in the plate current of the ou-
put tube divided between the arms Rs
and Rs will result in an unbalance to
develop a correcting change in the bias
potential of VT;.
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Due to the high thermal inertia of
the filament of the incandescent lamp.
the bridge only unbalances for effects
lasting an appreciable fraction of a sec-
ond, thus eliminating audio frequency
signal current effects. For this reason
no feed-back difficulty is had with the
arrangement of Fig. 3. The condenser
Co shown is merely a radio frequency
by-pass condenser which need be in-
cluded only when the arrangement is in-
tended to function as a carrier current
detector.

The hum resuliing with a. c. energiz-
ing of the arrangement of Fig. 3 may
be made indeed low in the presence of
extremely poor filtration, and the rea-
son why such result is ohtainable may
be more readily explained by reference
to the simple diagram of I'ig. 4.

Here we have an arrangement similar
to what is commonly termed the “Miller
bridge,” it being noted that in the figure
we supply the direct current energizing
components from the bridge arm. If
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attempt be made to balance out the hum
of the fluctuating source S, it is found
that when the grid potentiometer is
moved far enough to the left to have
the grid fluctuating component neutral-
ize the plate fluctuating component, the
tube is in a practically blocked condi-
tion. However, in our mode of operat-
ing the direct coupled system we resort
to such high impedance conditions that
we closely approach the blocked condi-
tion, and therefore our form of opera-
tion is automatically adapted to hum
neutralization on the Miller bridge
principle, so that the hum in the system
of Fig. 3 is in practice remarkably low
in spite of an extraordinarily cheap
filter.

The system of Fig. 3 has a limitation
in that the amount of change of grid
bias potential of VT, in practical con-
struction is not sufhicient to adequately
compensate the system against the ef-
fects of stromg carrier currents when
using the system as a detector. The
amount of compensation obtainable is
however amply sufficient when the sys-
tern is used as an audio amplifier where
only limited cause for drift exists, such
as changing from one tube to another
and change in potential of energizing
supply.

A system having an arrangement cap-

able of any encounterable required de-
gree of stabilization is shown in Fig. 5,
in this instance a screen grid tube being
used in the input position.

In the arrangement of Fig. 2, in try-
ing to solve the signal feed-back and
hum current difhculties previously men-
tioned, attempt was made to filter the
currents of these effects from the grid
of the input tube by inserting therein a
fraction of a megohm of resistance by-
passed to the filament by a fraction of
a microfarad of condenser. All these
attempts were frustrated by motor-boat-
ing production at the period of the filter
employed. When the screen grid tube
became available, it was immediately
realized that the screening grid intro-
duces hum and audio signal feed-back,
and like attempts to isolate this element
by filtering also led to motor-boating.

Further investigation disclosed the
fact that effective filtration without mo-
tor-boating could be obtained by insert-
ing a filter impedance Ry in a position
common to the circuits of all three ele-
ments of the screen grid tube, as shown
in Fig. 5, the location bringing about a
cancellation of the effects tending to
motor-boating production.

A resistance Rj, combining as it does
both the plate current and the screen
grid current, develops rather a large
potential across its terminals when of a
value to be effective for low frequency
current filtration. In order to obviate
this fact being a disadvantage and ren-
dering the system inoperative, advan-
tage was taken of it to form a bridge
composed of resistances Ry, Ry, Ry, and
the impedance of the tube combined
with resistance R,. For example, R;
may have 20 volts developed across its
terminals when' the system is balanced.
Then, merely for analysis, we may as-
sume that it is desired to have the grid
bias of VT, initially set at zero. In
order to overcome the 20 volts of Rj,
the grid return is made to a point on
R, substantially 20 volts positive, thus
cancelling the 20 volt potential across
R; to leave an initial zero bias for VT,
and with everything in balance. It is
of course understood that any initial
bias can be given to VT; by selecting
the point of return of the grid circuit
to a position on resistance Ro.

Now with the balance established, or
any selected initial grid bias setup, a
strong carrier current will cause pro-
nounced rectification and consequent
increase of plate current in VT, say of
the order of 10 per cent. The potential
across Rg will consequently rise to say
some 22 volts, thus contributing 2 volts
towards a negative bias on the grid in
lieu of the previous zero bias. How-
ever, this is not yet the full action as
there also takes place a decrease of
plate current of the output tube, and
since the potential across Rz is a func-
tion of the plate current of the output
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tube, the differential potential devel-
oped in Rg will be reduced. That is,
where we originally had 20 volts of R.
opposing 20 volts of Rz to give zero
bias with no incoming signal, we now
have 18 volts in Rs opposing say 22
volts in Ry to give an effective bias of
4 volts, It is thus seen that the stabiliz-
ing arrangement of Fig. 5, including as
it does a differential effect, permifs or
the development of most powerful stab-
ilizing reaction to attempted drifting
arising from very strong carrier cur-
rents.

While the problem of stabilizing is
more than adequately solved by the
stabilizing arrangement of Fig. 5 for all
encounterable requirements in practical
uses, it isolates the grid of VT; from
the hum source Ry, Re, and consequently
completely eliminates the use of the
Miller bridge arrangement for hum neu-
tralization. However, because of the
freedom of the direct coupled system
from phasing and harmonic effects, it
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is admirably adapted to hum elimina-
tion by hum bucking. The arrangement
of Fig. 6 shows one practice, and a very
simple one, we employ most effectively
for hum bucking in the presence of an
extremely poor filter. It comprises
merely a connection of the filament to
a point of preferably variable selection
on the resistance R; through a con-
denser Chb of 1/10 microfarad for ex-
ample. If it were not for the variability
in the commercial screen grid tubes the
connection to R, might well be once de-
termined and left fixed.

Operational Characteristics

Almost an endless series of different
characteristics and performances may
be obtained from direct coupled cas-
caded systems, so that through choice of
elements in number and character, cir-
cuit constants and polentials, the uses
to which such systems may be put are
manifold. In carrying out our work
we have been repeatedly surprised and
gratified with new and seemingly im-
possible results.

For example, Fig. 7 is a simple 2-
tube system comprising a 224 screen
grid tube as input and a 250 power
amplifier as output, supplied from a
single half wave 281 rectifier. The gen-
eral constants are shown or later stated.
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With this simple system we obtain over-
all voltage amplifications ranging [rom
50 to a seemingly impossible 1000
through selection of constants and ener-
gizing potentials. By adding a second
994 tube to make a 3-tube system we
have increased the over-all amplifica-
tion to 50,000 even with a 245 power
amplifier output, and know no reason
why the 3-tube system cannot be worked
up to a calculated over-all amplifica-
tion of 250,000 with careful selection
of optimum values in the case of each
9224 tube, though this is a matter we
have not as yet had time to practically
determine.

To give a practical idea of the effec-
tiveness of these systems, the 2-tube one
gives good dynamic speaker volume on
most of the New York broadcast sta-
tions at a point in the heart of the city
using only antenna input, while the 3-
tube one accomplishes the same result
on a 3-inch coil for a number of sta-
tions. ' The 3-tube system, preceded by a
band-pass filter, makes an extremely
good broadcast receiver. In general, the
2-tube system is about 10 times as sen-
sitive as the power detector, 1-stage
audio system.

It is well to here point out that the
damping of a tuned input circuit is ex-
tremely low in the direct coupled sys-
tem, and more so when the screen grid
type of tube is used because of elimina-
tion of the effect on the input circuit of
the capacitive reactance of the output
circuit. In other words, when using the
system as a detector-amplifier real se-
lectivity and resonant rise is had in the
input circuit compared to other forms
of detection, thus lessening the amount
of tuning needed in the preceding radio
frequency system. In fact, the selec-
tivity had in the single circuit when
coupled directly to an antenna is urn-
usual.

In the case of three electrode tubes
the over-all gain depends upon the mu
of the tubes and the value of coupling
resistance R,, with the exception that
with low values of R, wide changes of
mu do not make much difference. In
going to screen grid tubes the over-all
gain further depends upon plate, screen
grid and grid potentials.

The two graphs of I'ig. 8 show with
the aid of logarithmic abscissae and
linear ordinates the measured and
plotted voltage gain throughout the en-
tire audio range of the 2-tube system
of Fig. 7, the system being the same for
the taking of both graphs except for
change in the value of coupling re-
sistor R, and suitable change of screen
grid potential, 1/10 megohm being used
in one case and %4 megohm in the
other, as indicated on the graphs. The
skeleton diagram accompanying the
graphs shows and states the details of
the output of the system employed in
measuring for these graphs. In Fig. 7
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the potential developed by the filter was
650 volts at 50 milliamperes, 400 volts
of this being across the 250 output tube
and 250 volts across the arm Rs. Grid
potential with the system at rest was
about 2 volts, and screen grid potentials
were 45 and 30 volts respectively. A
400 mu 224 tube was used.

In order to operate on this occasion
with the high potential of 180 volts on
the plate of the 224 tube, the 400 volts
across the 250 tube was divided into the
110 volt and 290 volt portions by high
resistances Rg and Rj respectively as
shown, the high resistances avoiding
noticeably increasing the current drain
on the filter. R. was connected at this
division, thereby adding 110 volts to
the 250 volts in Re, a total of 360 volts
to divide into 180 volts across coupling
resistance R. and the plate of the 224
tube, this equal division being what we
term “symmetrical operation.”  Of
course the 180 volts across R. is too
much for grid bias of the 250 tube, but
the opposed 110 volis in R nicely re-
duces the over-all grid bias to a satis-
factory 70 volts. It might be added that
generally we operate the systems with a
potential distribution on plate and
across R, equal to the normal bias po-
tential of the succeeding power ampli-
fier tube, as in Iig. 6, thereby not re-
quiring the Rs and Rg resistance of Fig.
7. In this case only 140 volts is re-
quired across the resistance arm, thus
making the filter output 540 volis for
250 tube operation,

The [/10 megohm graph shows the
most substantial gain of 208 substan-
tially uniform from 140 cycles to 5
kilocycles with a loss of but 10 per
cent at the low point of 50 cycles and a
loss of but 6 per cent al the extreme
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droops can in large part be accounted
for in the frequency-reactance relations
of the output circuit, substantiating the
theroretical constancy of the direct cou-
pled amplifier per se.

The 14 megohm graph shows the
much greater gain of 360 (80 per cent
increase) substantially uniform from
140 cycles to 3 kilocycles. Like the
1/10 megohm graph, it shows a 10 per
cent loss at 50 cycles, indicating that
the increase of R, has no effect on the
low frequency side. However, the 10
kilocycle point shows an increase of
loss to 16 per cent. This fact requires
a little consideration, for it is obvious
that if R, be increased to the megohms
region we frequently use the high fre-
quency fall off may become of serious
proportions.

The fall off is due to a feed-back ef-
fect. In the direct coupled system the
increasing of the resistance of R, makes
the feed-back through the internal ca-
pacity of the non-screen grid output
tube increasingly effective and, being a
capacitively reacting plate circuit feed-
back at the high frequency end for most
output systems, the feed-back decreases
amplification increasingly with increase
of R.. Of course, if we succeed in get-
ting a screen grid power amplifier we
need give the matter no further atten-
tion, there being none of this action in
the screen grid input tube, but for the
time being properly chosen but simple
feed-back neutralizing easily overcomes
this effect in large degree. By way of
example, the dotted portion of the 1
megohm graph shows the improvement
had with a hastily adjusted neutralizer
arrangement.

While we have cited some explana-
tory examples around a zero grid bias
of the input tube, in practice we gen-
erally set an initial bias of about 2
volts to allow for the fact that the emis-
sion pressure in some tubes may be such
as to start a grid current at 1 volt. In
general we have the screen grid poten-
tial low, as we usually operate with but
a few microamperes in the plate circuit
and a too high screen grid potential
will materially reduce amplification. It
is also necessary to adjust the screen
grid potential to operate near the mid
point of its current curve, as in the case
of all plate electrodes, as otherwise this
additional member in the system may
cause some severe unwanted rectifica-
tion on its own account.

From what we have explained in con-
nection with arrangements for drift cor-
rection in direct coupled systems it may
be seen that these effects, and that of
the arrangement in Figs. 5, 6, and 7 in
particular, may be used to advantage
in the usual detection systems, and fur-
ther are capable of automatically pro-
ducing large voltage differences for au-
tomatic volume control effects without
the addition of an auxiliary tube. If
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there should be need for it, we can carry
the drift correction responsiveness to
such low frequency that the system can
be made capable of high amplification
for frequencies as low as 1 cycle. Usual
audio work allows plenty of room in
which to obtain drift compensation
without interfering with the very low-
est audio tones.

One very interesting characteristic is
the ability to receive unmodulated C W
signals without heterodyne for printer,
tape or other relay operated recording,
it being apparent that the high fre-
quency rectifying action that carries
through the system is of the square
wave type and ideal for the necessary
result,

The mildness of the hum difficulties
is apparent from examination of the
rectifier and filter system constants of
Fig. 7. Here we use a single wave
(281) rectifier followed by a single
stage filter of 2 and 1 microfarads re-
spectively separated by a 20 henry
choke. The 2 microfarad condenser is
really not used because needed for fil-
tering, but to develop the required high
potential from the 281 tube. Another
high voltage 1 microfarad condenser is
used in the signal circuit of the output
tube. Even with this cheap and in-
significant filter and half wave rectifier
our hum is well within commer-
cial estimate of what is tolerated. When
it is appreciated from Fig. 8 that the
gain at 60 and 120 cycles is practi-
cally the same as elsewhere, the result
is really astounding.

Of course we have little or no diffi-
culty with hum from induction, there
being no effective magnetic pickup in
the system, and wiring loops are easily
taken care of. Iven in the extremely
high gain systems mentioned electro-
static shielding is all that is necessary,
and we all appreciate how simple and
cheap electrostatic shielding is com-
pared to electromagnetic. Close loca-
tion of parts is not at all a trouble-
some feature.

Reference to Fig. 7 also makes clear
that there is plenty of high potential
and current for energizing the tubes of
a preceding frequency amplifier with-
out increased drain on the filter, and
also. for energizing the field coils of
dynamic speakers, the current in the
arm R, being adequate for this. The
system also lends itself to push-pull op-
eration as two complete systems in push-
pull relation, or the equivalent of sim-
ple push-pull output tubes, but in view
of the extremely fine characteristics we
really see no need for push-pull for
the reasons it is now so generally em-
ployed. Photo-electric cell operation be-
comes a simple and satisfactory matter
through the medium of the very high
gain amplifier.

While other features of interest could
be touched upon, and many of those
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taken up considerably amplified, the
present writing is necessarily limited by
space and like considerations. In gen-
eral we feel that direct coupled sys-
tems offer unusual possibilities in space

and cost savings, our estimate being
that the present radio receivers, ampli-
fiers and like apparatus can be repro-
duced with improved qualily ab costs
well below those now existing.

Cathode Ray Tube Television

By V. ZworyYKIN
(Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa.)

[Editor’s Note. — Mr. Zworykin’s
paper on “Television with Cathode
Ray Tube for Receiver” was presented
at the Eastern Great Lakes District
convention of the I. R. E. at Rochester,
New York, November 18-19, 1929.
The paper in full is to appear in a
forthcoming issue of the Proceedings
of the Institute of Radio Engineers.—
Editor.]

HE problem of television has in-
T terested humanity since early

times. One of the first pioneers in
this field, P. Nipkow, disclosed a patent
application in 1884 (P. Nipkow, Eng-
lish patent No. 30105, January 6,
1884), describing a mechanical scheme
for television. It involved a scanning
of the object and picture, for which
purpose the familiar perforated disk
was employed. The scanning disk is
used even now, almost without altera-
tion, in all practically developed
schemes of television apparatus. How-
ever, Nipkow’s ingenious invention
could not materialize in his day be-
cause of the lack of powerful modern
aids—the photo-cell and radio ampli-
fication. At present the rotating disk is
giving excellent results within the me-
chanical possibilities of our time.

Fig. 1. The con-
struction of the
transmitter is shown
in Fig. 1. A4 light
source is provided M
by an ordinary 6-

volt automobile ©
lamp. The light is
focussed by a con-
densing lens L upon
a diaphragm D with
a small orifice. From
there the beam of
light emerging
through the orifice
is reflected upon a
vibrating mirror M
and focussed into a
sharply defined spot
on the moving film

F. (See Fig. 2.)
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Proposed By Rosing

Out of a number of other methods
which have been proposed for the solu-
tion of television by various inventors,
the author (U. S. Patent application,
March 17, 1924) has been attracted by
the application of the cathode ray for
scanning purposes. This method was
proposed for the first time by Boris
Rosing, professor of physics in Petro-
grad, in 1907 (English Patent No.
27270, December 13, 1907). The same
reasons which handicapped Nipkow
prevented Posing from achieving prac-
tical results. Later Belin and Holweck
(Belin et Holweck, Bull. No. 243 de la
Societe Francaise de Physique, p. 35.
S, March, 1927), Douvillier (A. Dou-
villier, Revue General de L’Electricite
p. 5. January 7, 1928) and Takayanagi
{K. Takayanagi, Jour, 1. E. E., Japan
No. 482, pp. 932, Sept., 1928) were
working in the same direction with vari-
ous degrees of success, striving to de-
velop television reception by means of
cathode-ray tubes.

Has Advantages

The cathode-ray tube presents a num-
ber of distinct advantages over all
other receiving devices. There is, for

PPER MAGAZINE

LIGHT SOURCE

PRISM

[ &] & T AMPLIFIER

e

PEDESTAL LOWER MAGAZINE

Fre. 1

a


www.americanradiohistory.com

Citizens Radio Call Book Magazine and Technical Review

Fig. 3.

The vibrating mirror is
shown in the above photograph. It
consists of a small steel rod with «
vane placed between the poles of an
electromagnet

example, an absence of moving me-
chanical parts with consequent noise-
less operation, a simplification of syn-
chronization permitting operation even
over a single carrier channel, an ample
amount of light for plain visibility of
the image, and indeed quite a number
of other advantages of lesser impor-
tance. One very valuable feature of the
cathode-ray tube in its application to
television is the persistence of fluores-
cence of the screen, which acts together
with persistence of vision to the eye
and permits reduction of the number
of pictures per second without notice-
able flickering. This optical phenom-
enon allows a greater number of lines
and consequently better details of the
picture without increasing the width of
the frequency band.

This paper will be limited to a de-
scription of an apparatus developed in
Westinghouse research laboratories for
transmission by radio of moving pic-
tures using the cathode-ray tube for re-
ception.

Fig. 2. With the
mirror M vibrating
at a frequency of
480 cycles about «
vertical axis the light
spot sweeps the film

horizontally. This N

vibration of the mir- RV Sy
ror combined with S -
the downward move- B

ment of the film ™

causes the light spot

to explore the whole

surface of the pic-
tures

D/—r
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In the author’s opinion, if a receiver
is to be developed for practical use in
private homes, it should be designed
without any mechanically moving parts.
The operation of such a receiver should
not require great mechanical skill. This
does not apply to the transmitter, since
there is no commercial difficulty in pro-
viding a highly trained operator for
handling the transmitter at a broadcast-
ing station.

Transmitter

The transmitter consists of a modified
standard moving picture projector. The
intermittent motion device, the optical
system, and the light source are dis-
mantled. The film is caused to move
with a constant speed downward, this

Fig. 4. A general view of the trans-
mitter is shown in the above photo-
graph

motion providing the vertical compo-
nent of scanning.

Construction

The construction of the transmitter
is shown in Fig. 1. A light source is
provided by an ordinary 6-volt automo-
bile lamp. The light is focussed by a
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Fig. 5. This diagram shows the gen-
eral inside construction and func-
tion of the electron gun which is
illustrated photographically in Fig. 6

condensing lens L upon a diaphragm
D with a small orifice. From there the
beam of light emerging through the
orifice is reflected from a vibrating mir-
ror M and focussed into a sharply de-
fined spot on the moving film F. With
the mirror vibrating at a frequency of
480 cycles about a vertical axis, the light
spot sweeps the film horizontally. This
vibration of the mirror combined with
the downward movement of the film
causes the light spot to explore the
whole surface of the pictures as shown
in Fig. 2. After passing the film, the
light enters a photoelectric cell G which

Fig. 6. The type of tube used by
Mr. Zworykin in his demonstration
is illustrated in this photograph
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Fig. 7. This photograph shows one
type of the receiver used in the test

transforms the variations of optical
density in the film into a variable elec-
tric current.

The vibrating mirror is shown in Fig.
3. Tt consists of a small steel rod with
a vane placed between the poles of an
electromagnet. The poles are U-shaped
and each leg is provided with a coil.
An oscillating current of the same fre-

TELEVISION TRANSMITTER
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From the facts that the horizontal
scanning is produced by a sinusoidal
current, it follows that the velocity of
the beam across the picture is not uni-
form. The velocity in the center is
about 57 per cent higher than that of a
spot scanning at uniform rate a picture
the same width. Before work was
started on the machine, it was antici-
pated that this feature would be found
objectionable and correction by optical
filter was planned. Practical tests, how-
ever, indicate that the non-uniform dis-
tribution of light across the picture is
not readily apparent to the eye, and
therefore no precautions are now used.
A general view of the transmitter is
shown in Fig. 4.

Receiver

The receiver consists of a cathode-ray
tube especially designed for this pur-
pose. The principles of the cathode-ray
tube are well-known from their applica-
tion for oscillographs. In their ordi-
nary form, however, they cannot be
used for picture reception, because al-
though they have scanning arrangement
in two dimensions they do not have
means for varying the intemsity of the
picture. Moreover, neither of the main
types of oscillograph is suited for tele-

TRANSMITTIN
STATION

Fig. 8. Another type of receiver
more suitable for the home is shown
in this photograph

vision purposes. The high potential
type, which would give a sufficiently
brilliant spot, is always operated in
connection with a vacuum pump. Such
a pump is impractical for a home tele-
vision receiver. The low potential type
of cathode-ray oscillograph is of tle
scaled-off type but the amount of light
available from the screen is far too
small. In order to give sufficient bril-
liancy for the picture of 5 in. size, the
tube should operate at least at 3000
volts, For larger pictures still higher
voltage is required, since the brightness
increases with the accelerating voltage.
According to these requirements, a new
type of cathode-ray tube was developed.
This is shown in Figs. 5 and 6. An
oxide-coated filament is mounted within
a controlling electrode C. The cathode
beam passes through a small hole in the
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front part of the controlling element
and then again through a hole in the
first anode A. The first anode acceler-
ates the electrons to a velocity of 300
to 400 volts. There is also a second
anode consisting of a metallic coating
on the inside of the glass bulb. This
second anode gives to the electrons a
further acceleration up to 3000 or 4000
volts. The velocity of the electrons at
this voltage is about one-tenth that of
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light. An important function of this
second anode is also to focus electro-
statically the beam into a sharp spot on
the screen. The target wall of the bulb
is about 7 in. in diameter and is cov-
ered with a fluorescent material such as
willemite prepared by a special process
so as to make it slightly conductive.
Conductivity is required to remove the
electrical charges from the screen sup-
plied by the electron beam. This tube
will be referred to hereafter in this pa-
per as the kinescope.

Moving the Beam

The beam of electrons can easily be
moved across the screen either by an
electrostatic or an electromagnetic field,
leaving a bright fluorescent line as it
passes. For this purpose a set of de-
flecting plates and a set of deflecting
coils are mounted on the neck of the
kinescope, outside the tube. The plates
and coils are adjusted in the same
plane, so as to give vertical and hori-
zontal deflection at right angles to each
other. As a result of the location of
the deflecting elements between first and
second anode, the deflecting field is act-
ing on comparatively slowly moving
clectrons. Hence the field strength re-
quired is much less than that which
would ordinarily be used to -deflect the
beam under the full acceleration of the
second anode voltage.

The brightness of the line can be con-
trolled to any desired extent by a nega-
tive bias on the controlling element.
The bias controls the mean intensity of
the picture whose lights and shadows
are super-imposed upon this mean in-
tensity. It is evident that if we apply
to this controlling electrode the ampli-
fied impulses from the transmitter and
at the same time deflect the beam in
synchronism with the motion of the
light beam across the picture on the
film, the picture will be reproduced on
the Huorescent screen. Figs. 7 and 8
show a general view of two types of
receivers.

Synchronization

If separate channels are available for
each of the synchronizing signals, the
problem of synchronization of the re-
ceiver with the transmitter is very sim-
ple. For horizontal scanning, it is nec-
essary only to transmit the scanning
frequency operating the mirror as a
sinusoidal voltage and to impress it on
the deflecting coils of the kinescope.
The cathode beam will follow exactly
the movement of the light beam across
the film.

For the framing or picture frequency,
a voltage is generated at the receiving
end and merely controlled by signals
from the transmitter. A condenser is
charged at constant current through a
current limiting device, such as a two-
electrode tube, so that the voltage at the

P

condenser rises linearly. The deflecting
plates of the kinescope are connected
in parallel to this condenser, and there-
fore, when the condenser is charging,
this cathode beam is deflected gradually
from the bottom to the top of the fluo-
rescent screen at a constant speed. This
speed is regulated by the temperature
of the filament of the charging tube to
duplicate the downward movement of
the film. An impulse is sent from the
transmitter between pictures, which dis-
charges the condenser, quickly return-
ing the beam to the bottom position,
ready to start upward and reproduce
the next picture.

For transmission of the complete
picture, three sets of signals are there-
fore required: picture signals, hori-
zontal scanning frequency, and im-
pulses for framing. It was found that
it is possible to combine all of these
sets of signals into one channel. In this
case the photo-cell voltage of the trans-
mitter is first amplified to a level suffi-
ciently high for transmission. There is
then superimposed upon this a series of
high audio-frequency impulses lasting
a few cycles only and occurring when
the light beam passes the interval be-
tween the pictures. (Fig. 9.)

Transmitted Signal

The picture frequencies together with
the framing frequencies are then passed
through a band eliminating filter, which
removes the picture component of the
same frequency as that of horizontal
scanning. Following this, a portion of
the voltage which drives the transmitter
vibrator is impressed upon the signals,
passed through the filter, and the en-
tire spectrum is used to modulate the
radio-frequency carrier. (I'ig. 10.)

At the receiving station the output of
the local radio receiver is amplified
and divided by a band-pass band-elimi-
nation filter into two parts; one the
synchronizing frequency, and the sec-
ond the picture frequency plus the
framing frequency. The synchrenizing
frequency is amplified by a tuned am-
plifier which supplies current to the de-

flecting coils of the kinescope. (Tig.
11.)

The picture and framing frequencies
are applied directly to the control elec-
trode of the kinescope.

The same voltage which modulates
the light is impressed upon a band-pass
filter, which is tuned to the frequency
of the, a. c. voltage used for the fram-
ing impulses. The output of this filter
is amplified, rectified, and used to un-
bias a discharging triode which is nor-
mally biased to zero plate current, and
which takes its plate voltage from the
condenser -which provides the vertical
scannirig voltage.

Thus, the picture signals and both
synchronizing and framing frequencies
are transmitted on one channel, and
fully automatic synchronization is ob-
tained.

The amplification problem in this
case does not differ from that of the
amplifier for mechanical television of
the same picture frequency. The fre-
quency band for which the amplifier
should be constructed is much lower
for the same number of lines due to
the smaller number of pictures per
second.

Conclusion

Those who are accustomed to the con-
ventional scanning disk type of televi-
sion notice a number of differences in
the appearance of the picture as viewed
on the end of the cathode-ray tube.
The picture is green, rather than red
{as when a neon glow tube is used). It
is visible to a large number of people
at once, for an enlargement by means
of lenses is unneccssary. There are no
moving parts, consequently no noise.
The framing of the picture is auto-
matic; and it is brilliant enough to be
seen in a moderately lighted room.

Technically, the kinescope type of
receiver presents added advantages.
The high-frequency motor for syn-
chronization, together with its power
amplifier, is not required. The power
required to operate the grid of a
kinescope is no more than that for an
ordinary vacuum tube.

Instruments for Production
Testing Work

By P. MacGarN

Meter Engineering Department, Westinghouse Electric and Mfg. Co.

paratus and in fact manufacturing

processes in general carried out on

a production basis often involved the

necessity for accurate measurements of
the electrical quantities.

An example of this is the manufac-

ture of radio vacuum tubes of different

T HE manufacture of electrical ap-
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kinds.

The accuracy required for such meas-
urements is in general much higher
than that obtainable with ordinary
panel or switchboard type instruments.
For example it is well known that a
slight error in the setting of the grid
voltage in the testing of radio tubes
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will result in a very large difference in
the plate current. Therefore if suffi-
ciently close test limits are set on plate
currents to assure in this respect a satis-
factory tube characteristic many good
tubes will be rejected in testing and
many defective tubes will be accepted
due to lack of sufficient instrument ac-
curacy. Similarly a higher order of
accuracy is needed for many of the
other production measurements in many
manufacturing processes aside from ra-
dio tubes.

Switchboard instruments are not pri-
marily intended for close measurement
work. Their principal field of applica-
tion is for operating or control. The
pointers are furnished with large index
ends to facilitate reading at a distance
and for the same reasons the division
lines are made very heavy. The cali-
bration accuracy of switchboard instru-
ments is generally of the order of 1 to
3 per cent allowable error. Many of
the smaller types of switchboard in-
struments are furnished with etched
printed dials resulting in variable ac-
curacy at different scale points.

The accuracy considered essential and
acceptable for switchboard instruments
can be obtained without exceptional
care in balancing the movement. The
design of the bearings, pointers, and
other parts are intended to withstand
the overloads and rough usage of op-

Fig. 3. New Westinghouse panel
standard d-c. voltmeter

Fig. 1. Radio tube
test bench showing
instruments mounted
on vertical panel at
the rear of the bench

erating or control work rather than car-
rying the delicacy required for high
accuracy work.

'

Designed for Accuracy
Portable instruments, however, are
designed for use where greater accuracy
is required. The preferable position for
the use of portable instruments is hori-
zontal and this involves practical difh-
culties in their application to perma-
nent testing benches designed for speedy
production testing such as in radio tubes
or similar modern manufacture. It is
generally the practice to mount the test
sockets on the top surface of the test
bench together with the switches and
other controls and mount the test in-
slruments on vertical panels at the rear
of the bench in a position easily read
by the operator making a self-contained
outfit. This enables quick readings to
be taken.

Figure 1 shows a bench of this char-
acter. Typical circuit connections are
shown in Fig. 2 as intended for test-
ing 1% volt amplifier tubes.

With large production it is desirable
to specialize the test positions or
benches for testing of each piece of ap-
paratus only, therefore simplifying the
connections and controls and avoiding
multi-range scales on the instruments.
This means that in any manufacturing
plant there will be many different test
outfits as there are different varieties
of apparatus to be tested.

Unfortunately in the past there has
been as indicated above, a conflict be-
tween such test requirements and the
use of switchboard type instruments
which do not have sufficient accuracy
for test purposes.

In order to provide a line of instru-
ments especially intended for this class
of service instrument engineers have
carefully studied the problems of testing
measurements in production for large
quantity production work as regards
measuring instruments and this has re-
sulted in the design of the so-called
“panel standard instruments.” These
were originally intended for mass pro-
duction work on vacuum tubes but are
of course equally applicable to all
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kinds of manufacture where quick high
accuracy inspection readings or tests are
necessary.,

Briefly the “panel standard instru-
ments” consist of the combination of a
panel or switchboard type case and
mounting into which are placed high-
accuracy portable instrument mechan-
isms. The dial markings are hand cali-
brated of the fine line type enabling
close readings to be taken and the cali-
bration is performed with the same
painstaking care and by the same ex-
perts that perform the calibration on
the high grade portable instruments.

Therefore these instruments possess
so far as possible the accuracy and
qualifications of the corresponding port-
able types. The reservation “as far as
possible” in the above statement is in-
troduced because due to the horizontal
position of the pivot in the bearings of
panel mounted instruments there must
of necessity be somewhat more pivot
friction than in the bearings of portable
instruments which are normally vertical
in position. This is due to the fact that
with a vertical shaft arrangement the
contact between the pivot and the jewel
is at the center line of the pivot, and
therefore the friction works at a much
shorter radius than in the case of the
horizontal shaft. In horizontal shafts
the end play requirement is such that
the contact point between the pivot and
the jewel is at the side of the pivot and
therefore at a point where the effective
radius is greater. Consequently, there
is more friction effect.

Figures 3 and 4 clearly show the
scales and pointers in two of these panel
standard instruments. The scales are
almost 4 in. long and very clearly di-
vided. The cases however are only 434
in. in diameter and therefore the instru-
ments are very compact indeed taking
up the least possible space on the panel.
The cases are made of heavy, soft-
drawn steel, which shields the move-
ment from external magnetic fields. A
large amount of experience particularly
in actual production of radio tubes has
shown that this size of instrument is the
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Fig. 2. Typical test bench circuit connections for testing 115 wvolt. a-c.
amplifier tubes

best suited for general production test-
ing purposes.

The scales are long enough to make
accurate readings on the lower parts
which is often necessary and yet the
pointers are not too long which would
cause instability or variations in balanc-
ing due to moisture or other causes.

The happy combination of portable
instrument movements and scales with
switchboard cases and mountings is
thought to be entirely novel and should
find a large application in all kinds of
testing work where the otherwise prefer-
able horizontal position of poriable in-
struments cannot be employed.

The general designation of “panel
standard instruments” has been chosen
as being both descriptive of this new
type distinguishing it from “portable
standard instruments” and also {rom the
usual switchboard or panel instruments.

ANY requesis have come into this
M department for information on
specifications of the various dy-
namic speakers. In the notes following
are given as many specifications as
could be secured from the various man-
ufacturers represented. The material
given herewith may therefore answer a
number of the questions from our read-
ers.
Best
Best Mfg. Company, 1200 Grove St.,
Irvington, N. J., advises it is their prac-
tice to furnish their standard models
equipped with an impedance coupling

transformer of either 500 or 4000 ohms
output and requests that the transformer
be specified. We are also advised that
the impedance of the moving coil is .07
ohms and the power delivered to the
field coil is at the rate of 27 watts.

Magnavox

Information from the Magnavox
Company, Oakland, Calif., states the
primary impedance of the stock model
input transformer used by Magnavox is
close to 6000 ohms at 400 cycles. They
have but one standard transformer
which is applicable to either 171, 245
or 250 tubes, either singly or in push-
pull. Specifications of the transformer
referred to are: primary 3000 turns No.
34 enamel copper wire, center tapped.
Secondary 85 turns No. 22 enamel cop-
per wire. Core 7g by 75 center section
3 per cent silicon steel. All models
carry the same movable coil, namely
92 turns of No. 32 enamel copper wire
with a d. c. resistance of 5.3 ochms. The
output ratio of the transformer re-
ferred to is 35 to 1.

On Models 100, 101, 106, 107, the
resistance of the field coil is 2000 ohms,
on models 104, 105, 108, 109, it is 7500
ohms. On models 200 and 201 the
ohmic resistance is 8.5 ohms while on
models 400 and 401 the resistance is
5.4 ohms.

Utah

According 1o information received
from the Utah Radio Products Co.,
Michigan Ave. at 18th St., Chicago, Ill.,
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the speakers which they supply to the
jobbing trade are equipped with trans-
formers having an impedance of ap-
proximately 5500 ohms at 60 cycles.
The push-pull transformer which they
supply on order is made especially for
two 245 tubes in push-pull. It operetes
about equally well on 210 or 250 tubes.

Jensen

From the Jensen Radio Mfg. Co.,
5601 S. Laramie Ave., Chicago, I1l., we
learn the primary impedance of their
standard input transformer is 6000
ohms. This transformer has a primary
of 2640 turns of No. 36, secondary coil
120 turns of No. 22. The d. c. resistance
of the voice coil 1s 10Y%4 ohms. The a. c.
impedance of the voice coil is 15 ohms
at 1000 cycles. The voice coil is wound
with 100 turns of No. 32 aluminum
wire.

Miles

Data received from the Miles Mfg.
Corp., 31 W. 21st St., New York, man-
ufacturers of dynamic units and thea-
trical horns, states that on the M-100
d. c. model the primary impedance is
3800-4000 ohms. The secondary im-
pedance is 12 ohms at 60 cycles. Sec-
ondary d. c. resistance is 7 ohms for the
voice coil. Field current is 1.2 amps. at
7 volts and 1.4 amps. at 8 volts.

Transformer Corp.

No stock models are made hy the
Transformer Corp. of America, 2301 S.
Keeler Ave., Chicago, 11l. This com-
pany advises us that all of their prod-
ucts are made directly to manufacturers
specifications.

Wright-DeCoster

Specifications on the model 107
Wright-DeCoster reproducer made by
the Wright-DeCoster, Inc., manufac-
turers, at St. Paul, Minn., are as follow:
field wire size No. 24, field current .17
amps., field resistance 340 ohms, volt-
age field and choke 75, voltage field 55,
ampere current 2900, flux density 125,
music and voice cone impedance 9 ohms,
voice only cone impedance 12 ohms, in-
put transformer primary impedance
4000 ohms, input transformer turns
ratio 17-1, bucking coil impedance 1.5
ohms, filter choke 5 Hys., filter con-
denser 2 mfd. .

Operadio

Information covering the dynamics
made by the Operadio Mfg. Co., St
Charles, Ill., is given here: Model 106
works direct to the voice coil which has
an effective impedance of 5 to 7 ohms.
Model 1106 works out of a 171-A, 245
or 250 tube in push-pull and can be
used as the output transformer if de-
sired. Model 2106 operates on a high
impedance output type 171-A, 245 or
250 tubes singly or in push-pull. Model
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3106 works out of a type 210 tube in
push-pull arrangement, and can be used
as the output transformer of such tube.
Model 13106 works out of a high im-
pedance output from a type 210 tube
either singly or in push-pull. Model
5106 works out of an amplifier or radio
set which has a low impedance output
designed to work in to a standard 15
ohm dynamic speaker voice coil. The
speakers referred to in the preceding
paragraph all have 2500 ohm fields and
are of d. c. type.

For operation 110 volt 50 to 60 cycle
a. c. model 306 works direct to the voice
coil which has an effective impedance
of 5 to 7 ohms. Model 2306 operates
on a high impedance output from
171-A, 245 or 250 tubes used singly or
in push-pull.

Valley

Practically all of the business of
Valley Appliances, Inc., electrical
equipment, Rochester, N. Y., is done
with manufacturers of sets. Therefore,
they adapt the Valley speaker according
to the output characteristics of the re-
ceiver for which the speaker is speci-

fied.
Farrand

From the Farrand Mfg. Co., Inc,
Long Island City, N. Y., we learn the
impedance of their push-pull trans-
former in the dynamic speakers is 8000
ohms, single tube input in transformers
4000 ohms. The bobbin inductance of
their Green Inductor dynamic speaker
is 7550 ohms, while the Red is 17,500
ohms at 1000 cycles.

Interesting Developments

{Engineers and others desiring
full information on the items pre-
sented in this column may secure
it by writing to Radio Engineer-
ing Section, care of this maga-
zine,—Fditor.]

Colonial Radio hangs its dynamic
face downward under the chassis, econo-
mizing on console or cabinet space.

Pacent announces a combination
switch and volume control for pick-up
operation, enabling the user to turn in-
stantly from radio to record without
disturbing any connections. When the
arrow points to position marked “radio”
the phonograph is disconnected and
ready to play. The first movement,
clockwise, connects the phonograph and
volume is increased as the knob is fur-
ther turned.

Sabinite, named after Dr. Paul
Sabine of the Riverbank Laboratories,
may be used to plaster the walls of a

radio studio. This material absorbs
sound, preventing reverberation and in-
suring the program will go on the air
exactly as performed. Its use also per-
mits a more beautiful type of studio
decoration,

Unusual precautions against
over-emphasized notes of the cabinet
resonant frequency have been observed
by Fada in their console model where a
slotted receiver shelf, open back, vented
floors, solid braced cabinet construc-
tion, celotex baffle, large speaker grille
and shock mounting of the speaker is
observed.

An old principle in snap fasten-
ers is now being employed in the con-
struction of a new and better radio
socket made by a mid-western manufac-
turer. It is known as the Cinch socket.

Departing from the usual cus-
tom of having a permanently lighted
dial on the radio set, the Edison model
is using the scheme of having the dial
light flash only when the receiver is
tuned to a station. The user logs his
set in the beginning and then as each
position is reached the licht will flash.
In between the logged positions the dial
will not be illuminated.

The bother of having to set the
tone arm at a prescribed position for
automatically stopping the turntable
motor when the end of a record has
been reached, has been eliminated in
the Oro-tone pick-up supporting arm
equipped with a new automatic non-set
stop for all standard phonograph rec-
ords. The stop referred to is so .de-
signed as to be built into the base of
the arm and in line with the needle to
cut off the motor when the needle
reaches the central area of the record.
By incorporating the stop in the arm it
eliminates the former type of stop and
switch from the top of the motor-board,
increasing neatness of appearance of as-
sembly. The construction of the stop
is such that when the needle moves on
the central circle it cuts off the current
from the motor and stops the revolving
of the turntable, When the arm is lifted
back to the starting position and clear
of the record, the current is auto-
matically switched on and the machine
is again in full operation.

Radio, phonograph, dynamie
speaker and console, all in one and at a
low price is observed as one of the
Sentinel offerings this season. This
probably indicates a trend on the part
of manufacturers to take advantage of
the public desire for a combination
radio phonograph arrangement at a
moderate price.

www americanradiohistorv com

A firm of Chicago broadcast sta-
tion consulting engineers has been hav-
ing exceptional success with the employ-
ment of condenser microphones. This
type is quite superior to the carbon,

Radio has now reached the stage
where it may be coin operated satisfac-
torily, judging from the recent entry of
the Mills Novelty Co. in the radio field.
A coin operated receiver and radio-
phono combination is being manufac-
tured for commercial use in hotels,
clubs, etc.

Fabric diaphragms for dynamic
speakers seem to be gaining in popular-
ity. According to a recent report [rom
Stevens, 650,000 of these Burtex dia-
phragms have been delivered so far to
manufacturers of the Victor radio and
talking machine products.

Utah is using a full wave high
voltage contact rectifier instead of the
tube rectifier in their model 66-A
dynamic. The contact rectifier is di-
rectly across the 110 volt a. ¢. and elimi-
nates the stepdown transformer usually
employed.

Janette is now marketing a 32
volt rotary converter enabling the ra-
dio dealer to take advantage of farm
sections where 32 volt d. c. lighting
plants are operated. A filter is provided
for cutting out d. c. hum and the unit is
equipped with starter and voltage regu-
lator. This should open up additional
sales on farms where modern a. c. sets
can now be employed with such a con-
verter.

Shakeproof washers have made
quite a headway in the radio industry
if we are to consider statements made
by service men working on factory sets.
In the early days quite frequent cause
of trouble was a connection working
loose under a screw head. With the
present type of washers this cause of
dissatisfaction has been removed. It is
interesting to nole that the washers
themselves are furnished in two styles,
one with internal teeth and the other
with external teeth. In addition the
soldering terminal is also equipped
with teeth. e

Stevens announces a new port-
able electric phonograph driven by mo-
tor with step-down transformer and rec-
tifier, operating directly from the a. c.
line, A feature is a small battery com-
partment. When the portable is used
where no a. c. is available, a small
switch disconnects the a. c. rectifier and
substitutes the battery.
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Radio Fundamentals Applied to Wires in
Carrier Current Work

(Continued from page 49)
created a demand for more telephone circuits between Wash-
izxton and Pittsburgh. 1t was decided to meet this demand
Ly a trial installation of carrier telephone system between
Pittsburgh and Baltimore, from which point cable circuits to
Washington were available. In view of the urgency of the
situation, the apparatus used in the earlier field experiments
was adapated to equip the Pittsburgh terminal, while new
apparatus was built for the Baltimore terminal. This carrier
system went into service and has since been operating satis-
factorily.

Principles of Operation

General. An adequate understanding of carrier systems re-
quires a consideration in some detail of the fundamental prin-
ciples underlying their operation. Some of these principles,
which are also important in connection with radio telephonv,
have already been discussed in previous articles. Emphasis
will therefore be placed on those features which pertain more
strictly to carrier operation.

The underlying principles of carrier will be described in
their application to carrier telephony. Their application to
the somewhat different conditions of carrier telegraphy will
be treated separately in a later section.

We will first discuss the features which are involved in a
single one-way carrier telephone transmission channel, includ-
ing generation of carrier current, modulation and demodula-
tion or detection. Next will be considered multiplex operation
in a single direction, involving separation of channels by se-
lective circuits, followed by a consideration of two-way opera-
tion of single and multiplex channels. Next will be presented
an explanation of another type of system in which no modu-
lated carrier current is transmitted over the line and of a
special mode of carrier current generation particularly adapted
to this system. Finally the repeaters used for amplifying the
currents of carrier frequency at intermediate points, and cer-
tain other matters such as ringing and the assignment of car-
rier frequencies will be discussed.

Fig. 8 shows schematically the circuits involved in a single
one-way channel. The source of carrier frequency shown in a
vacuum-tube “oscillator.”

Modulation. The process by which the carrier current pro-
duced by the oscillator is so éombined with the voice currents
from the teleplione transmitter, that the variations of the latter
are impressed upon the former, is known as “modulation,”
and the tube circuit in which this is accomplished is known
as the “modulator.”

It will be noted in the circuit shown that the potentials of
carrier and voice frequencies are applied in series in the grid
circuit of the modulating tube together with a steady voltage
from a battery. Owing to the non-linear relation, which
exists between the plate current and grid voltage, the output
current of the tube is not simply a reproduction of the alter-
nating voltages applied to the grid. In fact, the modulating
properties of the tubes result from the interactions between
applied voltages which this non-linear relatior introduces.
The subject of modulation and the action of a modulating
vacuum tube has already heen thoroughly covered in previous
articles and will not be dealt with further at this time.

It has been determined that speech of satisfactory commer-
cial quality in telephony may be secured if the circuit is cap-
able of transmitting all sustained alternating currents whose
{requencies lie, let us say, between 200 and 2,000 cycles per
second. These limits having been determined, the apparatus
may then be designed on the basis of its meeting these require-
ments as to the transmission of sustained single frequencies.

SERVICE
TESTING
INSTRUMENTS

©

FOR the past several months

the engineers of the General
Radio Company have been de-
veloping three new instruments
for the radio serviceman’s labora-
tory. As soon as the final inspec-
tion tests have been completed,
descriptive literature will be sent
to all those who have requested
it.
The new apparatus will supple-
ment the line of GENERAL
RADIO SERVICE-TEST IN-
STRUMENTS, which includes a
direct-reading ohmmeter, a ca-
pacity meter, and a mutual-con-
ductance 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
COMPANY

30 Siate Street
Cambridge, Massachusetts

274 Brannan Street
San Franecisco, California
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POLYMET'

puts another year behind
. .. the greatest in its history

Over 80% of all the radio man-
ufacturers have turned to Polymet in
1929 for standard radio essentials for
incorporation in their sets. But December
31st ends nothing but a calendar; Jan-
uary 1st begins nothing but another.

Starting right where 1929 leaves off,
Polymet will strive in 1930 to occupy an
even more dominating position in the
radio parts industry than ever before, by
the simple expedient of offering to radio
manufacturers, custom set builders and
experimenters, the same unapproach-
able Quality, in-

comparable Service, CONDENSERS
and unexampled RESISTANCES
Dependability in COILS

and other

POLYMET
PRODUCTS

Send for the Polymet booklet CL-1, containing popular new
circuits (including automobile radio receiver).

Polymet Manufacturing Corp.
839-B East 134th Street New York

——

The information accumulated at voice frequencies can be ap-
plied directly to the solution of the carrier current problem
and incidentally to radio telephony, provided we know what
component frequencies are present in the modulated carrier
wave and what relations exist between these componenis and
the component frequencies of the modulating or voice wave.

Demodulation. By the term “demodulation” is meant the
process of reproducing the original low-frequency modulating
wave from the carrier wave upon which it has been impressed.
Various methods of accomplishing this result have been known
for many years, such as the use of the electrolytic detector of
Pupin or of a crystal detectors of various form. All of these
operate by virtue of their non-linear current-voltage charac-
teristics. The instrument which has, however, come to be em-
ployed almost exclusively for this purpose is the three-element
vacuum tube, and the following discussion presupposes its use.

For a concrete example of the use of the vacuum tube as a
demodulator, reference may be made to Fig. 8, above, where
at the receiving station a modulated wave is shown applied
to the input circuit of a vacuum tube. This figure also shows
a low-frequency amplifier in the output circuit of the demodu-
lating tube. Because of the bearing of demodulation on the
transmission requirements of the system as a whole, we will
discuss this matter at some length.

The operation of the demodulating tube is exactly similar
to that of the modulating tube, in that if voltages of two differ-
ent frequencies are applied to its input circuit, there appears
in its output circuit, a complex current wave. When the out-
put current wave is resolved into its components, we find cur-
rents identical with the two frequencies which had been ap-
plied to the input, one component whose frequency is the sum
of the applied frequencies, one component whose frequency
is the difference frequencies. The amplitudes of the two cur-
rents whose frequencies are the sum and difference of the ap-
plied frequencies are proportional to the product of the am-
plitudes of the applied voltages. When, therefore, the received
modulated wave is applied to the demodulating tube, we may
determine the frequencies and relative amplitudes of the com-
ponents of voice frequency in the output circuit of the de-
modulator by considering the interaction of the various pair
of frequencies in the modulated wave.

Obviously frequencies in the voice range can occur in the
demodulator output circuit only as the difference of two com-
ponents of the modulated wave. If we subtract the carrier {re-
quency from any compouent of the upper side band, the re-
sult is the original speech frequency which produced that com-
ponent. The interaction of the carrier and the entire upper
side band therefore reproduces all the components of the voice
wave with their relative amplitudes, since the amplitudes of
the side band components are proportional to those of the
original voice components, and that of the carrier is the same
for all of them. The reproduction of the original voice wave
also results from the interaction of the carrier with the lower
side band.

It is evident that since speech can be reproduced from either
side band alone, there is no necessity for transmitting both.
Accordingly, the selective circuits to be described later can be
so designed as to transmit only one side band. At this effec-
tively halves the range of {requencies assigned to each chan-
nel, its great importance is at once obvious.

It is necessary to consider the interactions between the fre-
quency components of the side band itself, for if, in the case
of telephony, the voice wave includes components of more
than one frequency, each will be represented by a correspond-
ing component in the side band. The interaction of two of
these component frequencies, simultaneously present in the
side band, gives rise to a component in the output circuit of
the demodulator, the frequency of which is the difference be-
tween those of the corresponding two components of the orig-
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inal voice wave. Such currents will have a serious effect on
the quality of the reproduced speech, if their amplitude is
comparable with that of the reproduced voice currents. The
amplitude of this distorting component is proportional to the
product of the amplitudes of the two side band components,
whereas the amplitude of each of the two components of the
desired voice current is proportional to the product of the
amplitudes of its corresponding side band component and the
carrier. The reproduced voice current can be made large com-
pared with the distorting current only by insuring that the
carrier is large compared with the component of the side band.
As a result of this, it follows that in order to secure good
quality it is necessary that the greater portion of the energy
applied to the demodulator consist of unmodulated carrier
frequency.

The behavior of the receiving apparatus—that is, the de-
modulating tube—to interfering currents, such as may be pro-
duced by induction from external sources of electrical energy,
so-called static interference, etc., can be directly deduced from
the above consideration. With properly designed selective cir-
cuits only those line currents whose frequencies lie in the
range of the side band being transmitted can reach the de-
modulator. These can produce noise of voice frequency either
by interaction with the currents normally associated with that
channel or by interaction with each other. Unless the inter-
fering currents are of greater amplitude than the carrier cur-
rent, in which case commercial operation is impossible, the
noise components of the greatest amplitude result from the
interaction of the interfering currents with the carrier current.
The noise current in the output circuit therefore bears the
same ratio to the reproduced voice current as the interfering
line current does to the side band current. It follows, there-
fore, that in designing a system it is the side band current,
in which are preserved the characteristics of the speech, which
must at all points along the line be kept large compared with
the extraneous disturbing currents lying within its range of
frequency. This consideration has a very important bearing
on the electrical design of apparatus operating on the car-
rier principle, whether dealing with wire or radio transmis-
sion.

While our discussion of modulation and demodulation has
been made as concise as possible, it is evident from the fore-
going that these two are complementary processes. Modula-
tion may be thought of as elevating the band of essential
speech frequencies to a position adjacent to the carrier fre-
quency, and demodulation may be regarded as the process
of restoring this band to its normal position in the frequency
scale. :

Selection—Eleectrical Filters

When a number of one-way channels, of the type schemati-
cally shown in Fig. 8, each employing a different carrier fre-
quency, are operated by superposition on a common line, each
channel must be connected with the line through selective cir-
cuits which transmit only the range of frequency assigned to
that particular channel. Not only must the demodulator as-
signed to a given channel be prevented from receiving the line
currents of other channels, but the sending modulator must be
prevented from putting onto the line currents of frequencies
outside of its assigned band. The general position of the selec:
tive circuits in such a one-way multiplex system is indicated in
Fig. 9. :

As will be brought out later in the discussion of the be-
havior of lines with respect to their transmission efliciency at
carrier frequencies and with respect to cross-talk between ad-
jacent circuits on a pole line, the most desirable frequency
range is rather limited. For this reason, where it is proposed
to secure a maximum number of channels simultaneously op-
erating on a given circuit it is necessary to make the frequency
interval between the adjacent carrier channels as small as pos-

A Million and a half used Monthly during
1929 in American Radio

To keep pace with 1930 receiver developments,
Durham Metallized resistors and powerohms are
now more accurate, have a greater power safety
factor and can be obtained in even greater variety.

The advantages of the Durham Metallized prin-
ciple have been proven by the millions of Durham
resistors and powerohms now used by America’s
foremost manufacturers of radio receivers and allied
produects.

These units are now in standard production in all
ratings, all types of tips for radio work.

Engineering data and samples for testing sent upon request.
Please state ratings required

INTERNATIONAL RESISTANCE COMPANY
2006 Chestnut Street Philadelphia, Pa. '
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“Madam—Iet me
introduce the
FACTORY
ENGINEER”

Take this
consulting
specialist with you
on your radio
servicing calls

HINK what it would mean to your

business if you were known to employ
factory engineers for servicing radio sets—
engineers familiar with every construc-
tional feature! You would get every serv-
icing call in your territory, because cus-
tomers would have confidence that these
men would know just what to do in every
mnstance, and could promptly restore the
set to perfect order.

That's exactly what the Weston Model
547 Radio Set Tester is in effect. It en-
ables your servicing men to become as
experienced and efficient as factory engi-
neers. It helps the manufacturer make
good his guarantee of performance; it
helps you increase your servicing business
with steadily increasing profits, and makes
friends for your business and customers
for your merchandise.

All told, the Model 547 is an outstanding
achievement of the year and no dealer or
service organization can afford to be with-
out one. Write for detailed instructions
on the scope of this instrument.

PIONEERS -
SINCE 1888

INSTRUMENTS

Weston Electrical Instrument Corporation
574 Frelinghuysen, Ave. Newark, N. J.
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sible. The first limitation to the frequency separation between
carrier frequencies is determined by the fact that, as has al-
ready been pointed out, the width of the side band must cor-
respond to the voice frequency range; that is, even with idea
apparatus the carrier frequencies must have at least a separa-
tion of approximately 2,000 cycles per second. The ideal se-
lective circuit which would permit this close spacing of fre-
quencies is one which would transmit efficiently this side band,
having a frequency range of 2,000 cycles and would abso-
lutely block off frequencies outside of this band. Because it
is not physically possible to secure such ideal circuits, we are
obliged to make a greater separation in carrier frequencies
than that made necessary by the width of the side band. '

The nearest approach to this ideal selective circuit particu-
larly for carrier operation at moderate frequencies, is secured
by the use of what has come to be known as an “electrical
filter.” This arrangement was invented and thoroughly studied
by Dr. G. A. Campbell even before practical carrier operation
was made possible by the perfecting of vacuum tubes and the
development of their use as oscillators, modulators and de-
modulators. Canipbell’s electrical filter is a network composed
of inductances and capacities which transmits with a minimum
of attenuation currents whose frequencies lie in a predeter-
mined range and attenuates very greatly currents whose fre-
quencies lie outside that range. While these filters may take
a variety of forms to meet special needs, they are all alike in
that the currents traverse a succession of meshes or “sections,”
the attenuation effects of which are cumulative. The discrimi-
nation against the frequencies which it is desired to exclude
may be increased to any physical practical value by increasing
the number of sections.

Fig. 10 shows a type of filter which has been used to great
advantage in carrier telephony. As this filter transmits a band
of frequencies, it
has, for conveni-
ence, been termed a
“hand-pass” filter. I
The transmission
characteristics of
this filter are also
shown in Fig. 10,

where the attenua- 56
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a scale from which
may be read for any
frequency the frac-
tional reduction of
the energy due to
transmission
through the filter.
This particular filter

FOr BASS FLUTER

LOW FUSS FLTER

a2 - o000t is designed to trans-
“ mit the upper side
NE .
o \ accor band of a carrier of
§56 4 9,000 cycles or the
0 o acer 3 lower side band of
$ 5 ; § a carrier of 11,000
R ] g cycles.
g ‘ aocr ¥ . . .
5% / At this point it
E; Hh may be instructive
o 1 e to compare the per-
o LOEESE 1) oS formance of the
0 filter just described

4 z El 4
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with that of a pair
_ of loosely coupled
circuits resonant to a frequency in the transmission band
of the filter. The attenuation characteristics of such a tuned
circuit are shown by the dotted curve in Fig. 10. Tt is
obvious from the attenuations of this circuit in the frequency
range of the side band that such a circuit is very poorly
adapted lo the purposes of carrier telephony,

Referring again to the band-pass filter above described, it is
of interest to consider the relation between its attenuation char-
acteristic and the operation of the system. The form of the
attenuation curve within its transmission range is important
from the standpoint of the quality of the transmission of the
carrier channel in which the filter is used. If the attenuation
is uniform throughout the frequency range which the filter is
designed to pass, the effect is merely the same as that of in-
creasing the length of line by corresponding amount, and the
loss can be compensated for by amplification inserted some-
where in the system. If the attenuation is not the same for all
frequencies within the band, as, for example, if it is greater
at the edges than at the center of the band, then the difference
in transmission equivalent for different components of the side
band will introduce a similar distortion into the over-all trans-
mission frequency curve for various voice frequencies, as meas-
ured from the modulator input to the demodulator output.
Such a distortion would manifest itself by more or less im-
pairment in the quality of the telephone transmission.

Both the magnitude of the attenuation within the frequency
band transmitter and the variation with frequency are depend-
ent upon the dissipation of energy in the coils and condensers,
as well as upon the choice of their electrical constants, so that

the problem of securing filters of desired transmission char- !

acteristics has been largely one of obtaining reactance ele-
ments of high time-constants and of high accuracy and stabil-
ity. For the capacities mica condensers are largely used. For

the inductances, special core material of finely divided iron

has been developed which has made possible toroidal iron-
core coils which are superior in time-constant to air-core coils
for frequencies up to the highest value used. At the same time
they are more compact and have less stray field. Transformers
having similar iron
cores are also used
throughout the car-
rier system.
As has been indi-
cated above, the at-
< tenuation of the
filter outside of its
efficient transmis-
sion band, deter-

PARTICULARLY
ADAPTED TO
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GRID AND
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CIRCUITS
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No. 280-280, Com-
bination metal shell
wire wound and com-~
position elements.
Wire wound up to
15,000 ohms. Com-
position, 5,000 to 1
megohm, Rheostator
potentiometer typein
either unit. Units in-
sulated from each
other. Diameter,’
111/16In. Depth of

shell, 1 3/8in.

>
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USE THE
COUPON
TO SEND FOR
YOUR COPY
OF OUR EATEST
CATALOG OF
ALE FROST RADIO
PARTS AND ACCESSORIES.

HERBERT H. FROST, Inc.
Main Office and Factory: ELKHART, IND.

HERBERT l. FROST, Inec.

160 North La Salle St., Chieago, Ill. )
Send me the latest edition of your catalog of Frost Radio Units
and Combinations suitable for A. C. and Screen Grid use.

No. 890. Double
depth metal shell unit
in rheostat or poten-
tlometer type. Rotors
insame electrical con-
nection. Composition
elements, 5,000 ohms
to 1 megohm in each
unit, Diameter, 1 7/8
in, Depth ©of shell,
13/16 in.
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Suceessful electricradio operationdepends
on steady voltage. Up to 30 per cent line
fluctuation in every community makes
AMPERITE Control necessary. Saves tubes
. —improves tone—reduces service costs.
FREE—Useful AMPERITE Bulletin and [ist of

BN .ZMPERIT E @gaoraticn

561 BROADWAY, NEW YORK

PERIT,

Self-Adjusting
INE VOLTAGE CONTROL

c AROSTAT

LINE BALLAST No. 2179

Approved for HAMMARLUND “HiQ-30" is ideal for
Automatic Line Voltage Regulator..._...._. List Price $2.50
No. 2179 CLAROSTAT LINE BALLAST is also used in
the SILVER Broadcast Receivers and is standard equip-

ment in many leading receivers. -
for data on the LINE BALLAST CLARO- .

WRITE STAT, or ask your radio dealer aboutr it.

Better still, send 25c¢ in stamps or coin for “The Gateway
to Better Radio’’—the outstanding practical radio manual.

CLAROSTAT MFG. CO., Inc.

SPECIALISTS IN RADIO AIDS .
285 North 6th Street 2 Brooklyn, New York
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BUILT BETTER AN
CONDENSERS AND RESISTORS

Leading the Field
in Quality and Dependability

N the Aerovox Wireless Corporation, you will find a depend-
I 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, including insu-
lation specifications of condensers, current-carrying capacities
of resistors and all physical dimensions, 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.

'AEROVOX WIRELESS CORP

‘ @ 72 Washington Street, Brooklyn, N. Y. .
PRODUCTS THAT ENDURE

When CONTROL
is EVERYTHING—

Storm. sleet. fog. darkness
. . the airplane pilot must
“carry oun.”
At such time Control is
everything.
Your radio must “carry on”
whenever you snap the
switch.
Your control (volume con-
trol) must function smooth-
ly ... easily ... consistently
if you would be rewarded
with clear - sounding enter-
tainment. Your radio will
do just that if it is CEN-
TRALAB equipped.

Write for free booklet, “Vol-
ume Controls. Voltage Con-
trols, Their Uses.””

Centralab

CENTRAL RADIO LABORATORIES
20 Keefe Avenue Milwaukee, Wis.

mines the necessary
frequency separa-
tion between the
side bands of adja-
cent channels and
therefore to a large
degree also the
number of channels :
which may be operated in a given frequency range. For
example, if channel 4 is operating through the filter shown in
Fig. 10, then the frequency band of channel B must be so
chosen in the frequency range that the attenuation of the
filter in channel A4 for currents of the frequencies of channel
B is at least as great as some value fixed by the cross-talk
requirements imposed on the system.

The attenuation outside of the transmission band is prac-
tically independent of the resistance of the coils and the dis-
sipation in the condensers, but is determined almost wholly
by the arrangement and values of the reactances employed in
a section and by the number of sections. Numerous special
arrangements have been devised for controlling the form of the
attenuation curve and for giving to the filter an impedance
best suited to the circuit with which it is connected. Tt has
been found practicable to design filters which permit of op-
erating with an interval of about 1000 cycles between adja-
cent telephone channels; that is, 3000 cycles between adjacent
carrier frequencies.

In addition to separating the various carrier channels from

_each other it is found convenient from an operating stand-
" point to separate within the toll offices the carrier frequencies

as a group from the frequencies used for ordinary telephony
and telegraphy. For this purpose the portion of the line which
is used in common is connected with the carrier apparatus
through a “high-pass” filter, which transmits all frequencies
above a predeterfnined value (in this case above about 3000
cycles) and suppresses all frequencies below this value (in
this case below 3000 cycles). Similarly connection is made
with the ordinary telephone and telegraph circuits through a
“low-pass” filter, which in this instance passes frequencies
below 3000 cycles and suppresses those ahove. This combina-

tion of carrier line filters, sometimes called a “high-frequency
composite set,” is shown in Fig. 11, together with the attenua-
tion curves of the two filters. Referring to this figure, it will
be seen that currents in the multiplex line divide between the
low-pass and high-pass filters shown at the top of the figure.
The division is determined at any particular frequency by the
relative input impedances of these two branches. Accordingly,
the high-pass filter is designed to offer a high input impedance
to currents of ordinary telephone frequency, and to have an
impedance equal to that of the line for currents within the
carrier frequency range. Correspondingly, the low-pass filter
is designed to offer a high input equal to that of the line for
currents of ordinary voice frequencies. The attenuation of the
high-pass filter is small for carrier frequencies and large for
voice frequencies, while the reverse is true for the low-pass
filter. Referring to the attenuation curves, which show, as indi-
cated, the attenuation for both the high-pass and the low-pass
filters, it is interesting to note how sharp a discrimination is

(Continued on page 110)
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Grid Dip Oscillator Now Converted
for Operation on A. C. Line

Plate Current Supplied by 226 Tube Used as Rectifier with Grid

of the November, 1928, issue of

this magazine the laboratory de-
sign grid dip oscillator has been built
by many technicians and service men.
It has always been felt, however, that
the design appearing in the November
issue was not suited for many who
wished to employ alternating current
and therefore did not care to be
bothered with batteries for the plate
and filament sup-

DESCRIBED originally on page 94

and Plate Paralleled

henry choke. In the drawing the out-
side turns are indicated by the letter
“0” and the inside turns by the letter
“I.” The type of coil employed is
shown in the photograph Fig. 3 at the
extreme right. The regeneration or os-
cillation control is a fixed one and is
represented by the .006 mfd fixed con-
denser between terminals “I” of the
grid coil and “I” of the plate coil. The
rotor of the condenser is common for

blown. It is also necessary that ex-
treme caution be used when employing
the grid dip oscillator for measurement
purposes that no grounded lead of any
kind come in contact with portions of
the circuit.

A better idea of the connections and
the parts employed in the grid dip os-
cillator can be obtained by referring
to the diagram shown in Fig. 4 which
is a graphic one. The four terminals

for the plug-in

ply of the grid dip

oscillator.

Revamped for

A. C.
Accordingly the
design has now

been revamped so
that the grid dip
oscillator is op-
erated from the
electric light line.
As will be seen in
the schematic dia-
gram Fig. 2 a 226
tube with its grid
#nd plate tied to-
gether serves as a
rectifier, the 110

volt a. c¢. being

coils are shown at
the lower right
hand portion of
this drawing. The
.006 mfd oscilla-
tion condenser is
located between
the two inside ter-
minals, ~and as
shown in the pho-
tograph Fig. 1,
the Sangamo con-
denser may rest
on the top of the
subpanel. As pre- -
viously explained
one of the outside
terminals goes to
the grid of the
227 and the other

applied directly to
the plate of the
226. The trans-
former used for
this purpose as
well as lighting the filament of the 227
is a Thordarson type 3081 filament
transformer. A 30 henry choke type
R-196 made by the same concern is used
in the positive side of the high voltage
rectified output. It is bypassed at input
and output by means of the one mfd
fixed condensers shown in the drawing.
Sufficient filtration is secured by means
of this choke and condenser to give
practically the equivalent of d. ¢. on the
plate of the 227 oscillator.

Using a 227 as an oscillator the grid
circuit consists of one section of the
General Radio plug-in coil, the outside
extremity of the coil being connected
to the grid while the inside extremity
is connected to the top of the 5000 ohm
modulation resistor. The other section
of the coil is connected with its outside
turn to the plate of the 227 and the in-
side turn to one terminal of the 30

Fig. 1.

both sections and connects to the
cathode of the 227, and one side of the
110 volt a. c. line.

De Not Ground Unit

Because one side of the 110 volt
a. c. line is common with a portion of
the circuit it is obvious that under no
condition should any attempt be made
to ground this grid dip oscillator. There
are several parts of the circuit where
trouble would result if the unit were
grounded. For example, the positive
terminal of the 0-1 milliammeter, the
arm of the 30 ohm rheostat, and the
rotor of the variable condenser. Of
course, if the plug in the 110 volt light
socket happened to be in the correct
direction nothing would happen. But,
on the other hand, if the_ plug were
turned the opposite way the chances are
the fuse in the house meter would be

www americanradiohistorv com

to the plate.

The completed grid oscillator is shown in the above photograph.
The model illusirated in our November, 1928, issue has been revamped so
that it is operated from the allernating current line

Coil Ranges

The range of
coil 384A is from
15 to 30 meters when tuned with a
.0005 mfd variable condenser. The
range of the 384B is from 30 to 80 me-
ters, that of 384C from 70 to 200 me-
ters and 384D, from 190 to 575. Thus
the last coil covers the entire broadcast
band, while the three” preceding types
cover the range from 15 to 200 meters,
which is ample for any experimental
or professional set building work.

While all of the previous ranges
given are for ordinary purposes, never-
theless it is possible to obtain sets of
coils all the way up to 30,000. For ex-
ample: 384-E runs from 565 to 1700
meters; the next coil, which is 384-F,
runs from 1700 to 4400 meters; after
that comes 384-G which tunes from
4400 to 12,000 meters; the last coil in
the series is 384-H, which tunes from
12,000 to 30,000 meters.

The schematic circuit shown in Fig.
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Fig. 2. Above is
shown the sche-
matic diagram of
the a. ¢. operated
grid dip oscillator
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2 relates the electrical details of this
grid dip meter, whose chief function is
to indicate resonmance between its own
associated circuits and a circuit under
measurement or comparison. This in-
dication of resonance is accomplished
by the drop in grid current at the posi-
tion of resonance between the grid dip
meter coil and another coil under meas-
urement. For example, if when the me-
ter is turned on the milliammeter in
the grid circuit were to read one mil-
liampere and then an inductance were
placed in fairly close proximity to the
plug-in coil on the grid dip meter and
the tandem condenser rotated at the
point of resonance, the meter needle
would show a pronounced dip towards
zero, the depth of this dip depending
upon the inductive relation between the
coil under measurement and the coil of
the grid dip meter. If the two coils are
too close together, the dip will be so
_pronounced that the tube will stop os-
cillating and the needle will drop to
zero. On the other hand, if the coil is
too far away, there will not be enough
transfer from one circuit to another to
cause the meter needle to dip at all.
Consequently in testing for a dip the
coil under measurement should be tried

(P/— MOXLYTHN

OO N MM
A TRINS— I/m

-

at various distances until it is possible
to let the needle drop into the crevice
or the lowest portion of the dip without
jumping jerkily upwards.

When the bottom of the dip has been
ascertained, if the device has been cali-
brated, the operator will know the fre-

WA C

termined when the wave meter con-
denser is rotated across its scale and
causes the needle of the grid dip me-
ter to drop.

Some distinction should be made be-
tween the dip of the meter, itself, at a
fundamental of a coil being measured
and the dip of a meter at one of the
harmonics of the particular coil being
measured.

For example, if the meter reads one
mil before the coil is placed near it,
and the dip drops down to a half mil
when the resornant position is found
for the fundamental, then when a har-
monic of this coil is encountered the
dip will be slight and may only be a
small fraction of the depth secured on
the fundamental. This fact alone will
frequently show the operator whether
he has the fundamental of a coil or one
of its harmonics.

Fig. 3. The com-
plete instrument
is mounted in
a small wooden
cabinet. The front
of this unit is the
same as the one
described in an
earlier issue

quency at which resonance has been
established by referring to the chart
which he makes up when calibrating
his own meter. In the event that the
meter is not calibrated but is placed
adjacent to a calibrated wave meter,
the frequency of resonance may be de-
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Fig. 4. Wiring of the grid dip oscillator may be done by following the graphic
diagram shown in this illustration

www americanradiohistorv com

Parts Needed

Parts for the model built
laboratory are shown below:—

1—DS-25 Amsco .0005 mfd variable
condenser

1—Sangamo .006 mfd fixed condenser

1—530 Yaxley 30 ohm junior rheostat

1—FElectrad grid leak mounting

1—Durham 5000 ohm cartridge resist-
ance

1—Formica 7 x 18 x 3/16 in. panel

1—Formica 7 x 16 x 3/16 in. sub-panel

2—XL Binding posts

1—VND National 100-0 laboratory dial

4-—274) General Radio jacks

1—8629 Benjamin brackets

1—301 Weston 0-1 milliammeter

1—384-A General Radio coil

1—384-B General Radio coil

1—384-C General Radio coil

1—384-D General Radio coil

1—3081 Thordarson filament transfor-
mer

1—R-196 Thordarson 30 henry choke

1—511 Silver-Marshall socket

1—512 Silver-Marshall socket

2—10 ohm Yaxley center tapped re-
sistance

2—Potter 1 mid condensers

1—Package Corwico Braidite hookup
wire

In our
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Citizens
Unit Audio
Amplifier

jul)nt
jm)sl

N interesting audio amplifier and
A power supply has recently been

designed by technicians in our
laboratory for the benefit of those who
wish to follow out the unit plan of con-
struction. The first unit of the ampli-
fier consists of a'push pull stage illus-
trated photographically at the top of
this page, schematically in Fig. 1 and
graphically in Fig. 2.

The power supply for the push pull
stage is illustrated pictorially in Fig. 3,
schematically in Fig. 4, and a graphic
wiring diagram of this section is illus-
trated in Fig. 5.

May Add Units

Binding posts are arranged on both
of these units so that the binding post
strip of the power supply will line up
with the input binding post strip of the
push pull stage. Then as it is desired
to add more units to this design it is

2250, e
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Fig. 1. This illustra- )

pull stage made in 22/,//;5_"/%
unit form. A photo- I
graph of the com-
pleted unit is shown
at the top of this

page

tion is a schematic g-!
Vx
diagram of the push | y_/,f
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Push pull stage and
power supply are first
two sections of system
which may be exiended
to serve many purposes
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possible to couple in the added units
through connecting up the various bind-
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Fig. 2. A graphic diagram of the push pull stage is shown above
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R

ing post strips.

Push Pull 245%s

By referring to the schematic dia-
gram shown in Fig. 1 it will be seen
that two 245 tubes are used in push
pull, with a standard input transformer
T-2922, the output circuit being the
standard P-2420 output choke. The
speaker is placed across the extremities
of this output choke.

Terminal Strips Match

At the left of the schematic diagram
of Fig. 1 are the necessary terminals
each numbered so as to correspond with:
a like set of binding posts on the out-
put of the power supply illustrated in
Fig. 4. The idea in the design of this
particular amplifier was that the push
pull stage and the power supply should
represent the first two sections of a sim-
ple public address system if desired, or
as a push pull stage for an existing
audio amplifier in a radio set, or as a
portion of a speech input system ahead
of the push pull stage.

The graphic diagram shown in Fig.
2 represents the manner in which parts
may be laid out in the first unit.

In looking at the photograph at the
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head of this page it will be seen that
the four binding posts at the right of
the picture correspond to the four bind-
ing posts at the right of the graphic
diagram in Fig. 2. These binding posts
are represented in the schematic dia-
gram as the four terminals marked LS
at the top of Fig. 1.
Easily Built

The push pull stage is easily built.
It requires a minimum number of parts
and connections. The wires leading from
one set of binding posts on the input
side to another set on the output side
may be cabled after the connections
have been soldered.

AlIl Needed Voliages
In the power supply a standard R-

245 compact is employed with a 280 -

rectifier. The compact is illustrated at
the top left in the photograph Fig. 3
while the filter block is shown at the
right and contains all of the necessary
high and low voltage capacities. The
resistor network may be seen in the
photograph and consists of five sections,
or taps, on a single tube. The 8500 ohm

25
COrRTE T

Fig. 3. The com-
pleted power supply
is shown in the pho-
tograph at the right.
A graphic diagram
showing how all
parts should be laid
out and wired is
shown elsewhere on
this page

2--Benjamin 9040 sockets
19—XL-Bakelite binding posts
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Fig. 4. The electrical constants of the power supply units are shown in the
schematic diagram reproduced above

resistor used for biasing the grid of the
245 tube is noted in a vertical position
at the right of the rectifier tube in the
photograph. Voltages of 250, 135, 90,
45 and 22 are available together with
the 2%% volt a. c. for the filament of the
245 tubes.

The layout may be readily built up
from the diagram shown in Fig. 5 or
if the builder is experienced he may
follow the connections shown in sche-
matic illustration, Fig, 4

Parts Used

Parts from which the laboratory
model of the push pull stage and the
power supply units were built are
shown in the list below:

Push Pull Stiage

1—Thordarson T-2922
former
1—Thordarson T-2420 output choke

input trans-

1—34 x 10 x 3/16 in. Bakelite strip
1—% x 434 x 3/16 in. Bakelite strip
—34 x 7% x 3/16 in. Bakelite strip
1 1034 x 7% x 9 in. wood base-
board
1—Package Corwico Braidite hookup
wire
Power Supply
1—Thordarson R-245 compact
1—Potter RR-245 condenser block
1—Benjamin 9040 socket
—85 Electrad 8500 ohm fixed resist-
ance
1—Flectrad iesistance unit having taps
at 2000 ohms, 5000 ohms, 8000
ohms, 11,000 ohms and 13,000
ohms
10—XL-Bakelite binding posts
1—9%, x 10% x 3% in. wood base-
board
1—34 x 10%%5 x 3/16 in. Bakelite strip
1—Package Corwico Braidite hookup

Fig. 5. For those
who have not had
much experience in
construction of radio
units the graphic dia-
gram illustrated at
the right is preseni-
ed. The photograph
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shown in figure 3
will give the builder
an idea as to the ap-
pearance of the com-
pleted units.
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A. C. Selt-Modulated Oscillator May
Be Help in Servicing Sets

Most Designs Involve Use of Batteries Whereas Service Men Need
Unit to Plug in Socket

IONG with
A all the for-
mer ills of

the radio sets the
service man is now
confronted. by new
complications Thrthe
servicing of modern
receivers arising
from the single dial
control system and
by virtue of the fact
that the modern re-
ceivers are consid-
erably sharper in
tuning than the re-
ceivers have been
heretofore. With
this condition pre-
dominating in the
modern receiver it

shielded receiver.

A signal which
may be audible in
the loud speaker for
audible measure-
ments as well as
measurable on an
output indicating
device.

A signal genera-
tor that would have
an output control to
control the signal
input to the receiver
so that in case a
very sensitive re-
ceiver is being used
the signal may be
cut down suffi-
ciently so that it
will remain sharp.

is almost sure that -
at some time or
other one or more
of the various stages
of tuned radio frequency will be found
out of line with the remainder of the
stages.

The slang term for this expression is
“out of phase” and when this condi-
tion exists the receiver will be broad in
tuning and a part of its sensitivity will
be lost. This condition arises from a
change of tube, aging of radio fre-
quency coils and condensers, and where
trimmers of the spring tension type are
used the springs will lose their tension
and change the capacity slightly. And
since it is practically impossible to align
a multiple gang receiver by ear and %y
using a broadcast stalion as a signal
source due to the inherent broadness of
a local station and the discrepancy in
volume level of the ear it is necessary
to have some sort of a signal generating
device and an accurate resonance read-
ing device to align the set properly.

Compact Unit

A great many articles have been pub-
lished and various designs submitted to
the service man for units of this type.
However, the majority of these designs
have incorporated batteries as a power
source and also the majority of them
having a variable condenser in conjunc-
tion with the coil for the purpose of
covering the wave band of the receiver.
These two conditions existing in such a

Fig. 1. This illustration shows the back of the tester with the shielding covers
removed showing the arrangement and placement of all parts

design would automatically cause such
a test arrangement to be more or less
bulky and quite frequently heavy, and
when such was carried around by the
service man it became quite cumbersome
and after a while was usually left be-
hind. With these thoughts in mind the
laboratory designed and constructed
this tester with the following viewpoints
in mind:
Features Desired

Compactness in so far as reasonable.

Elimination of as much weight as
possible.

Coverage of the broadcast wave band
without the use of a variable condenser
which would increase the size of the
tester materially.

Shielding sufficient to be able to
create a fairly sharp signal on an un-

Fig. 2. An illustration of the ap-
pearance of the front of the tester

www americanradiohistorv com

An output indi-
cating device that
would be universal
_ to all types of re-
ceivers and output circuits, and inas-
much as this type of testing is not de-
pendent upon the fidelity of the receiver
this is a comparatively simple matter
to take care of.

Standard Parts

All of the parts used in this test ar-
rangement were of a standard nature
and may be easily procured from any
of the radio jobbers or manufacturers.

Referring to Figure 1, the aluminum
can is made by Hammarlund and comes
in sections, permitting it to be drilled
and assembled in portions and is wired
with practically no difficulty at all. It
is ‘suggested that all wiring be done
with flexible wire so that the jarring and
vibration during transportation will not
have a tendency to break the connection
which would be the condition if solid
bus bar were used.

In Figure 1 will be noticed on the
front panel within the shield the three
X. L. variable condensers. Immedi-
ately to the left is the Hammarlund 50
m. m. f. midget condenser which is the
output coupling condenser. Immedi-
ately below this coupling condenser are
the three taps on the selector switch.
To the right of this selector switch is
the 1000 ohm rheostat which is in the
filament circuit of the oscillating tube
which controls the filament voltage of
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Fig. 3 is a schematic diagram of the
oscillator portion of the circuit

the 199 tube and also may be used for
an output signal control. Immediately
in back of the 199 tube is the 10 watt
lamp which serves as a voltage drop
device to cut the 110 volt line voltage to
the necessary 3 volts for the filament of
the 199. To the left of the tube is the
shielded coil. The shielding of the coil
plus the shielding of the large can will
give sufficient shielding so that when
used with an unshielded receiver the
signal will be quite sharp, making all
adjustments very simple and rapid.

On the left end of the panel will be
noticed the Jewell thermo coupled gal-
vanometer. This meter has a top range
of 115 milliamperes. The Thordarson
2902 transformer to which the meter is
connected serves quite readily for the
purpose of a current transformer, the
primary of which has sufficient rating
to carry the current of a 250 output
tube. It is suggested not to deviate
from the specifications of using this
particular transformer. Immediately to
the right of the transformer is the 30-
ohm rheostat which is connected across
the meter and the secondary of the
transformer. The purpose of this rheo-
stat is so that when a very strong signal
is in the output circuit of the receiver
the meter’s deflection may be cut at will
from the maximum reading of the
meter, by adjusting the resistance of this
rheostat so that a portion of the current
passes through the rheostat and a por-
tion through the meter. It also acts as
a protection against the burn-out of the
thermo couple in the meter.

Layout Diagram

Referring to Figure 2 will be seen the
layout as it will be seen from the front
of the panel. The lower right-hand
knob is on the rheostat in the output
circuit control. The lower left-hand
rtheostat is the control of the filament
of the tube. The two upper right-hand
binding posts are those which are con-
nected to the output of loud speaker
terminals and the receiver. The remain-
ing binding post is connected to the
aerial binding post of the receiver.

Referring to the schematic diagram,
as is illustrated in Figure 3, the two

coils are contained in the Silver-Mar-
shall No. 121 shielded coil. The sec-
ondary of this coil is used across the
grid and filament of the oscillating cir-
cuit and is wound on a bakelite tube
with enameled wire. The primary
which is used from plate to filament of
the oscillator tube is wound over the
secondary with suflicient coupling to
cause stable oscillation with just about
the correct amount of coupling for a
sharp signal. The three X-L type G-5
condensers are placed from the grid to
the filament circuit with a switch, giving
a selection of any one of the three con-
densers. These three condensers may
be adjusted so that the circuit will oscil-
late on almost any frequency and as the
circuit of this oscillator is inherently
full of harmonics, these condensers may
be adjusted quite readily so that the
signal may be received at about every
ten points on the dial and the 50 m.
m. f. coupling condenser may be varied
which will change the frequency output
to almost any frequency between the
fundamental and harmonic frequencies
of the oscillator circuits. It may be
readily seen that a signal may be ob-
tained almost anywhere on the wave

band.

How to Balance Recciver

The procedure of balancing a receiver
with this instrument would be as fol-
lows: Disconnect the regular aerial
from the receiver and connect the aerial
binding post to the output binding post
of the oscillator. Connect the oscillator
into the light line. Under no condition
should the 50 m. m. f. coupling con-
denser be taken out or shorted out of
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Fig. 4 is a schematic diagram of the
indicator portion of the circuit

the circuit, as this might cause dis-
astrous results, inasmuch as the aerial
binding post is connected to ground
through the primary winding of this
coil. It will be noticed that the plate
side of the coupling condenser is con-
nected to one side of the 110-volt a. c.
line, and ijnasmuch as one side of the
a. c. line is grounded it will be readily
seen that if this coupling condenser is
shorted and if it happens that this side
of the a. c. line is not grounded and
the coupling condenser were shorted
there might be fireworks. After the
oscillator is plugged into the light line,
tune the receiver until the signal is
heard. In the loud speaker the signal
will be heard as a 60-cycle hum. Tune
the receiver until the hum is the loudest
and by gradually decreasing the 1000-
ohm rheostat which decreases the out
put of the oscillator the receiver may
be tuned to a very sharp point. The
loud speaker should then be discon-
nected and the output indicating device
connected to the loud speaker terminal.
The meter will then read and the read-
ings may be adjusted by varying the
30-ohm rheostat. The tuning control
of the receiver should then be varied to
obtain maximum reading of the meter.
When this is done the control should
be left in this position and the trimmers
may then be adjusted with some sort of
an insulated screw-driver or adjusting

(Continued on page 130)
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Fig. 5 is a graphic illustration of the entire tester showing the point to point
connections
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New Resistance Units Designed by
Compo Mfg. Co.
REALIZING there is a demand for fixed resistances meet-

ing at least seven specific trade requirements, the

Compo Mfg. Co. of Chicago have designed a line of
fixed resistance units which they call “Candohms,” taken from
the fact that the ohms are in cans. An illustration of one of
the units is shown in this column. _

According to a statement made by J. L. McWeeny, the or-
ganization has gone ahead on the general premise that fixed
resistors must meet the following specific trade requirements:
1. they must be accurate within 3 per cent of ohm specifica-
tion; 2. the temperature coefficient must be as low as pos-
sible; 3. they must not be easily damaged; 4. they must
occupy minimum space; 5. they must lend themselves readily
to modern production requirements; 6. they must be capable
of heavy overloads for indefinite periods; 7. they must stand
up and give perfect service throughout the normal life of the
apparatus of which they are a part.

Made in Two Sizes

At the present Candohm resistors are manufactured in two
sizes. Type R, the larger size, is delivered in all ohm values
from .2 ohms to 12,500 ohms. Type J, the smaller size,
ranges from .2 ohms to 6,250 ohms.

One of the interesting features in connection with their
winding set-ups is the fact that they wind ohms, not feet. This
is believed to be directly opposite to present practice but it
does make it a relatively simple matter to comply with a 3
per cent standard of accuracy.

The temperature coefficient of these resistors is considerably
less than the normal reaction of the resistance wire suspended
in free air. It is widely taken for granted that commercially
pure asbestos is an excellent heat insulator.

The technical department of this magazine was supplied
with two temperature tables. No. 1 records the test room
temperatures, resistance unit metal covered temperature and
inner core resistor temperature at all loads from 1 to 15 watls.
No. 2 shows test room temperature and wound core tempera-

ture of the same resistor under the same loads but lacking the
radiation advantages of the outer asbestos wrapper- and pro-
tective metal cover. These tables indicate rather conclusively
that the winding enclosed in the finished unit operates at a
lower temperature than that of the exposed unit. In each case
the temperature coefficient is simply that which is character-
istic of the wire used. The winding was made of “Advance”
wire.

The samples may be hammered and dented without break-
ing the fine wire winding and without causing turn to turn
internal shorts. The cores end in wire terminals and are
fabricated from cold rolled dead soft steel tumbled and hot
tinned. Because of their unique construction they cannot be
pulled out of the assembly. The terminals will withstand
more than 25 complete continuous 180 degree bends.

In looking at one of the resistance units that has been cut
open, the end view discloses that the resistance winding is on
the inside, being wound around a milled edge bakelite base
strip. Then follows the terminal wrap, then a dehydrated
fibre with an insulation test of 500 volts d. c¢. and on the out-
side is a C. R. D. S. steel cover, Duco dipped and furnished

in black, white, blue, green, red or orange.

Fit Production Needs

These units lend themselves admirably to modern produc-
tion requirements. We are advised that the company is in
position to supply a wide variety of mounting brackets, fur-
nishing the unit with solder terminals at both ends, solder
terminal at one end and a variable length wire pigtail at an-
other end, or wire pigtails on both ends.

The largest permissible wire gauge is used in winding each
resistance value. The wire is brought out and given at least
four turns around the tinned terminal and then is further
clamped with a U-shaped tinned steel collar. The result is
extremely low contact resistance between the wire and the
terminal inside the unit. Both terminal and collar being hot
tinned, the wire is practically imbedded in the softer metal.
Where space does not permit the use of large size units and
resultant operating temperatures are higher than the oxidizing
point of tin plate, Compo supplies parkerized iron covers.
This material being already oxidized shows no reaction to high
temperature and the internal unit, of course, is capable of
standing temperatures of 1200 F.

Another type of resistor which is contemplated is a small
Candohm applicable as a grid suppressor or other r. {. uses.

{Continued on page 133)
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obtained even for frequencies very close to the cut-off points
of these filters. For instance, if we select a frequency of 2700
which happens to f{all near the upper limit of the normal voice
range, it is seen from an inspection of these curves that cur-
rents of this frequency are attenuated by about one mile of
standard cable when passing through the low-pass filter, but
are attenuated by about forty-five miles of standard cable when
passing through the high-pass filter. Likewise, a frequency of
3200 near the lower limit of the carrier range is attenuated by
less than one mile when passing through the high-pass filter,
but is attenuated by about forty-five miles when passing
through the low-pass filter. These differences in attenuation
correspond roughly to a ratio of energies greater than ten
thousand to one.

The location of these line filters in a carxrier system is indi-
cated in Fig. 9. A low-pass filter is also used in the output
circuit of the demodulator to prevent currents of frequencies
higher than the essential voice range from being transmitted
to the subscriber.

Two-Way Transmission

Thus far the discussion has been limited to transmission in
one direction. Provision must be made, however, for asso-
ciating these one-way channels with the connecting telephone
of power lines so as to permit two-way conversation. In many
aspects the problem resembles that encountered in adapting a
one-way amplifying element to a two-way talking circuit by
means of a telephone repeater. The similarity of the two prob-
lems consists not only in the fact that the carrier channel and
the repeater element are both unilateral or one-way arrange-
ments, but also that both involve amplification, and therefore
the same possibilities of “singing” are present in the case of
the carrier as in the case of the repeater. The experience,
which was gained in the development and engineering of tele-
phone repeaters, has proved of very great value in connection
with the development of carrier current systers,

In Fig. 12 there is shown schematically an elementary form
of two-way carrier telephone circuit. Filters are included in
the transmitting and receiving branches, as they are necessary
in those branches for multiplex operation. This circuit is
entirely operative between two fixed telephone stations. If the
same frequency is used for transmitting in both directions,
there will obviously be an excess of sidetone in the receiver
circuits. It is plain that such a type of circuit has very limited
commercial application, and it is shown here merely as a
starting point for building up the more generally applicable
types.

As in general it is desirable to be able to connect any de-
sired power telephone trunk or toll line to the section of line
equipped for operation by the carrier current method, it is
necessary to adopt for conngcting these lines together a circuit
of the type which has been studied for many years by tele-
phone engineers, first in connection with subscriber sets, and
second in connection with repeater circuits.

Fig. 13 shows schematically one such arrangement. At either
terminal of the carrier frequency line, the sending and receiv-
ing branches, instead of terminating in a transmitter and re-
ceiver, terminate in what are, in effect, conjugate branches of
an alternating-current bridge. If the impedance of the artifi-
cial line exactly simulates the impedance of the voice fre-
quency line looking outward from the carrier terminal, and
an electromotive force applied between the points, a and b,
does not cause any current to flow in the branch, d-d, of the
carrier current circuit, this represents a condition of zero
coupling between the input and output circuits of the carrier
system; hence persistent oscillations, i. e.. singing cannot be
set up. If, however, the balancing network does not accurately

(Continued on page 112)
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“S-M 722 a Knockout”
—Sethuilders Demand
D.C. Design—It’s Here!

“722” Results for Battery Users

Experienced setbuilders have learned to expect big results from
any screen-grid custom design that S-M offers—but the 722 Band-
Selector Seven has broken all records. And no wonder—a custom
receiver that is sold, completely wired, at $74.75 net, topping the
performance of widely advertised factory sets selling at twice the
price. Yet there is nothing mysterious about it—just the long ex-
perience of S-M engineers applied to the job of producing those
essential receiver parts whose quality spells the difference between
the performance that ‘“gets by” and the performance that an
S-M fan demands. Everything that is the “last word” is in the S-M
722—the 24 power detector, the band filter—the uniform gain
all over the dial—single dial tuning—all-electric with built-in
power supply. Tubes required: 3—24, 1—’27, 2—45, 1—'80. Wired, less tubes, $74.75 net; parts total $52.90,

The new 722DC for battery use (illustrated) gives every advantage of the a.c. design—big volume, DX
ability, and uniform amplification at all frequencies, just like the a. c. set—truly the ideal battery receiver.
Tubes required: 3—22, 3—"12A. Wired, less tubes, $57.50. Parts total $38.50.

Do You Want Absolutely the Best There Is?

It doesn’t cost an awful lot more than the 722, but this S-M 712 tuner, in its neat innocent-looking
all-metal shielding cabinet, is absolutely guaranteed to out-distance and out-perform all competition
regardless of circuit or price—just as its famous predecessor, the Sargent-Rayment 710, did last
year. Read, in last month’s issue of this magazine, how one listener living only a mile from the
powerful WSM tunes in regularly a station 400 miles away with only 20 kc. separation! That’s
performance—and with one-dial tuning—no verniers. Tubes required: 3—'24, 1~-"27, Wired as
shown, less tubes, $64.90 net. Parts total $40.50.

Any good audio amplifier can be used with the 712; ideal tone quali{xl and perfect convenience
are secured by using the S-M 677. Uses 1-——27, 2—?45, 1—'80 tubes. Wired- complete, less tubes,
$58.50. Parts total $43.40. Fer 23-40-cycle current, $72.50 wired.

And a “Bearcat’ for the Short Waves

“The little 735 isa “bearcat”. The way it will pick up stations is nobody’s business. You want to see
the hams come in and play with it. First one I wired I got 5SW Chelmsford, England, also a
Dutch station and a lot of others . . . this was around 2 P. M.”

That’s the verdict of R. G. Sceli of Hartford, Conn.—one of the most expert setbuilders in New
England, and remember he is speaking of the first completely-a.c.-operated short-wave sets ever
brought out! ‘Che new S-M 735 Round-the-world seven is carrying all before it this year. On same
chassis as the 722; tubes required: 1~—'24, 2—'27, 2—45, 1—'80; wired $64.90, parts total
$44.90. 733DC for battery use, using 1~—='22, 4—"12A, wired $44.80. Parts total $26.80.

Beautiful Cabinets

A full line of cabinets is available for all r :
these S-M receivers—the beautiful 707 table cabinet, in rich crystalline 8 Silver-Marshall, Inc. . [
brown and gold, is only $7.75 net. Other cabinets of remarkable charm are = 6413 Wes;’lGSlh S"e;t’ Chlzago,t'(l.i. S. A. Gl SM :

H e the M caftalooe—eee COTIM™ON . e s eaa ‘e ease sen me, €€, € new
listed in the S-M catalog—sce coupon. : Catalog; also sample copy of the Radiobuilder. :
¢ «THE RADIOBUILDER” for December contained details|of the 722DCs 8 ghonenclosed......c...... in stamps, send me the g
every issue gives advance technical information of great interest and profit to [N 586 Next 12 issues of The Radicbuilder [}
setbuilders. Use the coupon! = ...... $1.00 Next 25 issues of The Radiobuilder :
. . , S-M DATA SHEETS as follows, at 2c each:

Over 3000 Authorized S-M Service Stations cover the United States and : 3,730, 731, 732 Short—Wa:I: Sets -]
Canada. Many are profiting handsomely! Write us for the address of the H : 4. 255) 256, etc., Audio, Transformers :
nearest one if you wish a custom-built set. Setbuilders write us regarding a M g ﬁg Sgg;gt?;ftéfgtliescce;evee; Grid Four B
franchise in your territory. [ ] Z} ?Z‘S)ABC Hig}ﬁ-Volmgeszower Supply ]

. 3. Sargent-Rayment Seven
= . 9. 678P[a) PhonograpﬁPRadio Amplifier :
SILVER-MARSHALL, Inc. gt :
. . - eclor ven
’ * [ ©15] 735 Round-the World Stx 1
[ ] . 16. 712 Tuner (Development from the ]
] Sargent-Rayment) . [
g Re- }% %;ggwgr Izlmsplll ix;fosr_ use with 712
domevr JT Q A g -+ 0. 18. and-Selector Six
t 6413 West 65th Street Chicago, U.S. A, ¢
>
]
]

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review

~

www americanradiohistorv com


www.americanradiohistory.com

112

Citizens Radio Call Book Magazine and Technical Review

IMPORTANT ANNOUNCEMENT
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Matter and District
Sales Office.

Model 117 Jr.
Table Style

2215 University Avenue

“A NEW”

Wright-De Coster Reproducer
—for the Home

Equal in Every Respect (except volume) to the Large Theatrical Models

Brought out because of the constant stream of re-
quests. We have incorporated in it the same fea-
tures of the large theatrical reproducers and it has
sufficient volume for the home or small halls. It
has the same fine tone quality and the same truthful
reproduction as the larger models.

WRIGHT-DE COSTER, INC.

Model 117 Jr.
Consolette Style

St. Paul, Minnesota

(Continued from page 110)
simulate the low-frequency line, either of two types of sing-
ing may occur. In the circuir arrangement in Iig. 13, if the
same frequency is used for transmission in both directions,
the type of singing most likely to occur would be local sing-
ing at either terminal. This occurs for the reason that in gen-
eral the amount of energy applied to the two terminals, ¢ and
d, is largely amplified in the course of passing through the
circuit—modulator, filter 1, filter 2, demodulator and ampli-
fier. If the unbalance in the bridge circuit is such that the
fraction of this energy which is fed back to the points, ¢ and
d, is as large as that originally supplied, singing occurs. To
avoid this type of singing different carrier frequencies may be
chosen for transmission in the two directions. If this is done,
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local singing cannot be set up, for the reason that filter 2 acts
as a block to the return of the output current on itself. End
to end singing as distinguished from local singing may, how-
ever, occur provided the over-all transmission loss of the line
and the terminal apparatus is made less than zero, and pro-
vided that there is suflicient unbalance between the artificial
lines and the low-frequency lines at both ends. By “transmis-
sion loss of less than zero” is meant that the attenuation of the
carrier line is more than compensated for by amplification
introduced either at the terminal stations or at intermediate
repeater slations. However, the accuracy of line balance nec-
essary to prevent end to end singing with carrier circuits such
as we have shown is very much less than would be required to
prevent local singing if the same frequency were used for
transmission in both directions. It is in-
teresting to note that in both of these
types of singing the sustained oscillations
in different portions of the circuit are of
different frequencies. Those in the por-
tions used for transmission at voice {re-
quency have some value lying in the voice
frequency range. Those in the portions
used for transmission at carrier {requency
differ from the carrier frequency asso-
ciated with that particular channel by the
frequency of the oscillations in the low-
frequency circuit.

Whereas, with the circuit shown in
Fig. 13, local singing is prevented by the
use of different carrier frequencies in the
two directions, it is possible to prevent
this type of singing without resorting to
different frequencies, with the attendant

Tell’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review

www americanradiohistorv com



www.americanradiohistory.com

Citizens Radio Call Book Magazine and Technical Review

113

reduction in number of channels, by the use of the arrangement
shown in Fig. 14. In this arrangement the energy from the
output of the modulator is prevented from reaching the input
of its associated demodulator by placing the two in conjugate
relation in an alternating-current bridge circuit, of which the
‘carrier frequency line forms one arm, and a balancing net-
work, designed to simulate the line impedance, the other arm.

Both the arrangements shown in Fig. 13 and that shown in
Fig. 14 have been successfully employed for two-way carrier
current transmission.

We have already discussed quite fully the selective char-
acteristics of filters and their relation to one-way multiplex
operation, and have, in the preceding paragraphs of the pres-
ent section pointed out the fundamental principles of two-way
operation. In Fig. 15 is shown schematically an arrangement
for two-way multiplex operation capable of giving four two-
way carrier conversations in addition to the normal telephone
facilities. It will be noted that, in this multiplex system, the
basic two-way transmission system of Fig. 14 is employed. A
similar two-way multiplex system could be built up employing
the basic two-way transmission system shown in Fig., 13.

Carrier Suppression

One of the systems which has been developed, particularly
for use in long high-grade circuits, involves certain funda-
mental principles in addition to those already discussed. It
will be recalled
that, as stated, the
proper operation of
the demodulator re-
quires that the side-
band currents, by
which are trans-
mitted the character-
istics of the speech,
be accompanied by

Vs a relatively large
amount of unmodu-
lated current of carrier frequency. When this carrier current is
transmitted from the modulator, it is evident that only a rela-
tively small part of the line current is actually used in convey-
ing the characteristic variations of the voice current. If, there-
fore, this carrier current is supplied to the demodulator from a
local source instead of over the line from the sending station,
the amount of line current which it is necessary to transmit per
channel is very materially reduced, for then only the rela-
tively small side bands are transmitted. In the application of
this method, means must be provided for eliminating the car-
rier current at the sending end and for supplying it to the
demodulator from a local source at the receiving end.

Elimination of the carrier frequency at the sending end can
be accomplished by what is known as a “balanced modulator,”
a schematic circuit of which is shown in Fig. 16. In this ar-
rangement two tubes are connected in a manner somewhat
similar to the “push-pull” repeater circuit which is described
later. The voice frequency potential is applied through the
transformer T;. The carrier potential is applied through the
transformer T, to the common portion of the input circuit in
such a manner that the carrier frequency potentials of the
two grids with respect to the filament are at any instant the
same. The resultant carrier frequency currents in the plate
circuits of the two tubes are then equal, and the fluxes which
they set up in the core of the differential transformer Tj, are
equal and opposite; hence no voltage of the frequency of the
unmodulated carrier is induced in the output circuit. By a
more detailed analysis it can be shown that the side-band cur-
rents resulting from the interaction of the carrier and speech-
frequency currents are not balanced out but are reproduced in
the output eircuit. It should be noted that under these con-
ditions, high.frequency current appears in the output circuit

7y
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only when low-frequency telephone currents are being applied
to the input circuit of the modulator.

Harmonic Generator

In order to insure that the carrier current applied to the
demodulator in the above system, employing suppressed car-
rier, is of exactly the same frequency as that used for modula-
tion at the sending end, an arrangement has been devised
whereby both of these frequencies are derived from the same
source. For this purpose at one terminal of the system a
vacuum-tube oscillator generates a frequency somewhat above
the voice range—say 5000 cycles. Current of this frequency
is applied to the input of another vaccum tube in such a way
as to overload it. This “harmonic generator,” as it has been
termed, is so arranged that the current in its output circuit has
a distorted wave-form containing prominent components whose
frequencies are exact multiples of the applied frequency. The
various harmonics of the base frequency (in this case 10,000,
15,000, 20,000 cycles, ctc.) are separated by suitably de-
signed selective circuits and led into individual circuits where
they are amplified and made available for use as carrier cur-
rents, each in connection with a different channel. At the same
time, current of the base frequency from the controlling oscil-
lator, in this case 5000 cycles, is amplified and transmitted
over the line to the other terminal. Here it is separated out
by a filter, amplified and applied to a second harmonic gen-
erator, which produces the same series of carrier frequencies
as does the harmonic generator at the controlling station
already referred to. These regenerated harmonics may not
only be used for demodulating the transmissions received from
the controlling terminal, but may also be used in connection
with balanced modulators which send in the reverse direction.
The demodulators at the controlling station are supplied with
carrier current from the harmonic generator at that terminal.

The suppressed carrier system, besides employing smaller
line currents, has two other important advantages. One is the
absence of audible beat notes resulting from interaction in the
demodulating circuits between the carrier frequency normally
present and others which may be present through cross-talk or
lack of perfect balance. Where all the carrier frequencies are
generated separately, these combination frequencies may in
certain cases give rise to disturbing tones within the voice
range, With the harmonic arrangement, on the other hand, the
only possible frequencies are differences of the base frequency
itself and its_harmonics, all of which are above the normal
voice range, and accordingly are suppressed by the low-pass
filter in the output circuit of the demodulator. As a matter of
fact, this harmonic arrangement is practically essential where
the same frequency is used for both directions.

The second advantage arises from the fact that variations
in the attenuation of the line, due to weather changes or other
causes, have less effect on the transmission equivalent of the
system where the carrier frequency itself is not transmitted.
This will be clear when it is recalled that the magnitude of
the voice current in the output of the demodulator is propor-
tional to the product of the amplitudes of the carrier and side
band currents. If, therefore, the change in line attenuation is
such as to increase or decrease the side band current by a given_
ratio, the carrier current when transmitted will in general
also be changed in the same ratio, and the resulting voice cur-
rent will be changed by the square of this ratio. In the sup-
pressed carrier system on the other hand, while the side band
is changed as before, the carrier is increased or decreased—
not by the change in attenuation which occurs at the carrier
frequency—but by the changes, in general much smaller,
which occur at the base frequency, so that the voice current is
less affected in this case.
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3-STAGE BAND FILTER and
R. F. AMPLIFIER UNITS

Completely wired,
shielded and tested.
Band Filter for 10-
kilocycle selectivity.
Flat-top tuning with-
out side-band cutting.
R. F. Awplifier with
emazing amplification
of 83 Screen-Grid

—— : tubes. Both units
complete in every detall, except tubes, for
immediate installation.

SHIELDED POLARIZED
R. ¥, CHOKE

1 A radio-fréquency choke spe-
cially developed for modern
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 capacity. Efficient, com-
pact. Sub-panel connections.

New DRUM DIAL
: PANEL PLATE
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builders last season. The
control knob can be mounted
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Iluminated scale.
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424-438 W. 33rd Street, New York
=N

—7 \ = —,
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AUDIO TRANSFORMERS
Including PUSH-PULL :

Designed for fidelity of re-
sponse over the audible fre-
quency range with a sharp
cut-off at the high frequency §
Large cross- g
section core of specially
treated laminations permits
high primary currents with- jg
out saturation. Completely v
Shielded. Pigtail terminal leads for sub-panel
connection.

SCREEN-GRID TUBE
SHIELD

Lssential for ’22 and '24 type A
shield-grid tubes to insure full §
advantage of their great amplifi- }
cation., Aluminum, with a soft }
rubber grommet at top to protect §
control grid outlet. Designed for
use with sub-panel sockets. Mount~ %
ing screws and control grid ‘con- §
neetor included with each- shield.

The Famous. “MIDLINE”
CONDENSER 4

sore than three year:
the favorite of engineer
and advanced radio fans
—and still new in the

sense that its fealures
cand workmanship™ from
the beginning were so-
far ahead that its popu-
larity has steadily in-
creased and its leader-
ship still stands un-
challenged. All
standard - capacities.

Chemical Action and Capacity in Storage
Battery Described
(Continued from page 59)

on the negative plate is changed to pure lead and the lead
sulphate on the positive plate is changed to lead peroxide and
the sulphuric acid will be added to the water. The chemical
changes will be as follows:

The lead sulphate and water will produce sulphuric acid.
hydrogen and lead peroxide which may be written chemically
as PbSO, - 2H:0 = Pb0s + H250, + H. The changes at
the negative plate will be lead sulphate and water produce
sulphuric acid, oxygen and lead, which may be expressed
PbSO4 -~ H20 = Pb -+ H2504 - O. The hydrogen H, which
is produced at the positive plate and the oxygen is O which is
produced at the negative plate unite and form water, which
will be shown as follows: 2PbSOy 4+ 2H.O — PbO> + Pb +
2H,S50;. This last equation starts with lead sulphate and water
which are produced when the battery was discharged. It will
be noted that we started with lead sulphate and water. There-
fore, plates may be charged in water. Badly discharged nega-
tives may even be charged better in water than in an acid
electrolyte. In the last equation the sulphate on the plate
combined with the water to form sulphuric acid we may then
say, with reservation, that during the charge acid is driven out
of the plate. When all the lead sulphate has been used by the
chemical changes caused by charging current, no further
charging will take place. If a current is continued to be sent
through the cell after it is fully charged the water will con-
tinue to be split up into hydrogen and oxygen, but since there
is no lead sulphate left with which the hydrogen and oxygen
can combine to form lead peroxide and sulphuric acid, the
hydrogen and oxygen rise to the surface of the electrolyte and
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is released from the cell. This is known as gassing and is an
indication that the cell is fully charged.*

[Further data on this subject will appear in a later issue.—

Editor.]

New Design is Seen in Pilot P-E-6 S. G.
Broadcast Receiver
(Continued from page 55)

who want for themselves or can sell to others a low-priced
screen-grid receiver of good characteristics. :
The set is known as the P-E-6, and is put out by the Pilot

Fig. 3. This shows a bottom view of the chassis and
indicates the compact wiring

company in the form of three different kits. The sub-panel
and all the electrical components are the same in all cases,

but in kit number K-122 a metal front panel, without cabinet
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BINDING POSTS
CONNECT TO GROUND
OR ANTENNA OF SET

™~ WALL SOCKET

ENUINE Tobe

Four Purpose Light
. Socket Aerial
FREE with one year’s subscription to
Citizens Radio Call Book—Radio’s

Greatest Magazine.

This device saves the cost and bother of
installing an aerial, lightning arrester or
ground and at the same time permits the
use of an electrical outlet. Just plug in your
electric lamp or electric radio set as you
now do to baseboard receptacle or lamp
socket. Over all dimensions 214/'x215,".

Static minimized—construction of plug pre-
vents excessive pickup of static—increased
selectivity—improves tone quality. Tuning
is sharpened—your set will tune much more
sharply when you use a Tobe Aerial, than
when you use an outside aerial. Each aerial
guaranteed for two years, unconditionally.
Full instructions showing many combina-
tions accompany each aerial.

Send This Coupon Today!
| B BN BN BN BN B B BN BN BN O By B BN BN BN BN BN BN BN |

CITIZENS RADIO SERVICE BUREAU f
508 So. Dearborn Street, Chicago, Ill.

Here is my $1.75 (Foreign $2.00) for which please send me a Tobe
Four Purpose Light Socket Aerial FREE and enter my subscription for
the Citizens Radio Call Book Magazine for one year starting with the

[] September [] November [] January [ March issue
N aINIE . oo e
Street & Number ... ...
Gty e e State ...

Fig. 4. A rear view of the set is shown photographically
with tube shields in place

or power pack, is supplied. This panel is of steel neatly fin-
ished to resemble light walnut. A set assembled from this kit
may be mounted in any standard 7 by 18 cabinet or console,
and may be used with any 171A power pack. Both panels are
accurately drilled, and all parts and hardware are supplied.:

This second kit, No. K-123, includes a wvery attractive
walnut-finished metal cabinet, the front of which is drilled to
form the front panel, to support the tuning dial, a switch and
a volume control. The third kit, K-124, is exactly like the
second, except that a Pilot K-111 power pack is supplied. The
cabinet is 19 inches long, 12 inches deep and 9 inches high.
The Pilot power pack fits neatly inside, in back of the sub-
panel, and the whole outfit presents a very pleasing and pro-
fessional appearance.

Push-Pull Audio

Electrically, the P-E-6 comprises two stages of tuned r. f.
amplification, with screen-grid tubes, a 227 detector, a 227
first audio stage, and a 171A push-pull stage. The screen-
grid tubes and the r. f. coils are enclosed within individual
shield cans. Tuning is done by means of a three-gang con-
denser, mounted in the center of the sub-panel. A formed
aluminum sub-panel, completely drilled and all ready for
assembling of the parts, is furnished. The purchaser does
not have to drill a single hole.

The entire receiver may be wired without the front panel in
place. This makes the work very easy, as all the parts are
then easily accessible. With the wiring completed, the sub-
panel is simply slipped against the back of the front panel,
or the inside of the cabinet, and the dial bushing screwed to
the condenser shaft. The two wires to the power switch and
two more to the volume contro!l (both of which are on the
front panel) complete the job. The long flexible wires for
the filament and plate “juice” are connected to the power pack,
after being enclosed in a short length of large-diameter fabric
tubing. This protective sleeve removes the sloppy appearance
usual to a group of tangled wires, _

The bottom of the cabinet supplied with the K-123 and
K-124 kits is removable. When removed, the bottom of the
sub-panel, on which all the wiring appears, is readily acces-
sible for inspection, trouble-shooting, etc.

Screen Volume Control

The volume control is a potentiometer which regulates the
screen voltage on the two screen-grid tubes. This is a very
smooth and effective control, as it gets right at the heart of the
set: the amplifying power of the screen-grid tubes.

The primary of the first r. {. transformer has a total of six
turns, center-tapped. With an indoor aerial between ten and
thirty feet in length, the full six turns are usually used. With
an outside aerial, the three-turn section allows 2-degree selec-
tivity if the wire is not more than fifty or sixty feet long. Of
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course, local conditions determine the actual aerial construc-
tion. In large cities, with a number of powerful stations in
the near vicinity, the indoor aerial is recommended. In the
country, a progressively larger outside wire is permissible.

The P-E-6 is intended for use with 171A output tubes, al-
though 245’s may be used if only the biasing resistor is
changed. The 171A tubes are used because.they have more
than enough power handling capacity for most homes, and
because a 171A power pack and 171A tubes are considerably
cheaper than a 245 pack and 245 tubes.

The accompanying illustrations give a good idea of the over-
all appearance and construction of the P-E-6. No detailed
assembly instructions are given here because the manufacturer
supplies such data with the kits.

Unusual Lighting Effects
Q MAGIC illuminating system which changes the shape of

a room at will has been found in the most intensely
lighted room in the world, atop a New York skyscraper
dedicated to the science of sound. '

The discovery was made when illuminating engineers, who
sometimes move their meetings bodily aboard the Ile de
France or other places known to have unusual lighting sys-
tems, staged their latest session in the Cathedral Studio of the
National Broadcasting Company high up in the tower of 711
Fifth Avenue. -

Dr. M. Luckiesh, wizard of Nela Park, Cleveland, per-
sonally explained the system he designed, and called into play
the entire battery of lights within the studio for the first time.
More than 200 lighting engineers were held spellbound by
the shifting color effects from concealed batteries which seemed
to make the walls of the room advance and recede, and by
means of cunningly-designed shadows entirely change the ar-
chitectural pattern of the studio.

The expert disclosed that the room they were in was the
most intensely lighted in the world, being equipped for 23
walts per square foot as compared with 15 walls per square
foot in the Cleveland Auditorium, where lighting engineers
had specially planned for brilliant illumination as an aid to
mass enthusiasm.

He explained that formerly designers were forced to imitate
the lighting effects of nature, such as sunset, twilight, after-

glow and moonlight. These were duplicated within the walls

of the NBC studio, and then Dr. Luckiesh demonstrated the
possibilities for creative imagination by the use of secondary
colors. With the aid of these, reinforced by sunning shadows,
he completely altered the architectural design of the studio
from a cathedral to a severe Roman forum, and to a modernis-
tic futurist design typical of the present day.

Dr. Luckiesh paid tribute to Raymond Hood, the architect
of the National Broadcasting Company Building, who had
evolved a design which adapted itself to the novel lighting
system, and intensified the various effects desired. Further
novelties were an effect of swift motion by “fountains of
light” from giant chandeliers, and an impressionistic extrava-
ganza he termed an “Eva Tanguay” effect.

The wizard of Nela Park also complimented M. H. Ayles-
worth, president of the NBC, on his vision in resorting to light
effects for stimulating broadcast artists. Walter Demrosch and
a symphony orchestra, with famous stars such as Galli-Curci
and Maria Jeritza, have performed in the Cathedral Studio
before a critical audience during nationwide broadcasts over
the NBC System.

Dr. Luckiesh demonstrated that the NBC installation was a
revolutionary departure from accepted methods, and predicted
that it would pave the way to similar installations in giant
theaters where lighting effects are under the supervision of
artistic men.

At the switchboard for the demonstration was O. B, Hanson,
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In seven years

1 have shown

7100 men how to
DOUBLE theirsalaries

—1I can do the same for you!

Seven years ago I was merchandise manager for one of the largest
mail order houses in Chicago.

About that time radio was just getting started. Despite its crudeness,
I believed that it would some day be one of the industrial giants in
this country.

Knowing the problems of the automobile industry in its early days, I
believed that I had a place in this coming industry—so I quit my job.

May 1st, 1922, I organized the radio company of which I am today
president. My company was started with an entirely different idea
about selling radios than any in use at that time.

What has been the result?

Today we are running two large factories in Chicago and have a sales
organization of over 7100 men—f{actory trained service men who are
making from $25.00 to $60.00 a week in addition to their present
salary, because the majority of these men are giving me only their
spare time—their evenings.

Seven years ago, my friends told me it couldn’t be done—today, I'm
willing to let the results stand for themselves.

You are interested in radio or you wouldn’t be reading this magazine.
Are you interested in making money out of radio? If so, you should
know about my plan.

Can you spare two evenings a week? Will you do it if I can positively.
prove to you that in so doing you’ll double your present salary?

Don’t pass judgment until you have all the facts in front of you—
make me prove my statements.

With or without radio experience, I can show you how to keep your
present position and double your salary. You may think that radio
cannot offer any such a possibility today but it does—the results of
7100 men, working under my plan, prove it.

First of all, let me say there is no other plan in radio today like this
one. It is a sure and definite way to make money out of radio and it
doesn’t make any difference what the competition may be.

Don’t forget this one fact—my plan is no theory—it is a fact, a
working fact—and I’ll give you the names and addresses of men who
are with me. You can’t dodge the fact that any plan, which enables
7100 men to make money in radio, must be sound.

You'll find my plan entirely different to any other—the result of
seven years experience. Why not learn more about it—all you need
do is to send for my 84 page book—THE WILL TO WIN.

In this book is the story of thousands of men and what they have
done under this most unusual radio plan. Thousands are making
from $16.00 to $24.00 a week in addition to their regular salaries.
Hundreds are adding $30.00 a week but you’ll be amazed at how
many are making better than $50.00 a week and—

Remember, this is in addition to their regular salary.

Would this extra money be of interest to you—then send for this
book—THE WILL TO WIN. You'll find it the most interesting
radio book you have ever read.’

Read the story of how I started my business with one helper and a
stenographer. Let my book show you through my offices and fac-
tories today. You’ll quickly see how successful this plan has been.
Read the story of hundreds of men who are making good—yes,
making big money in radio today.

=mwmmm Fill out the coupon now lest you forget it, =r=rmm=
J. MATHESON BELL, 128 Austin Ave., Chicago.

Send me your radio book THE WILL TO WIN. Show me how I can
double my salary with your plan.

NaMe - o oo e
Address_ - _ . .o City_ oo
County._ e State. oo -
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When you visit Chicago, make your home at
The Bismarck—the wonder e¢ity’s most famous
hotel. . . . Everything new but the thirty-year-
old tradition for Good Food and Service.

Rooms $2.50 and up; with bath $3.50 and up

BIJMARCK

HOTEL CHICAGO

RANDOLPH AT LA SALLE

1009% Comf.ort

@4 LEADING Hotel of this
Popular Resort. Rooms—
Single—Double or ensuite
with private'baths. Unex-
celled cuisine and service.
«+. Amerjcan Plan. .- -

Ownership- Management
MARY L. BIOREN

. Also under same management
The Boscobel and Ocean Avenue
Hotel, Ocean Grove, N. ].

LATE mes

- MARLBOROUGH HOTEL -

ASBURY PARK. N.J.
“ON THE ATLANTIC”
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manager of plant operations and engineering of the NBC, with
George McElrath, NBC operating engineer, and a stafl of
electricians.

Prof. S. K. Barrett, professor of illuminating engineering
at New York University and chairman of the New York section
of the Engineers’ Sociely, presided at the meeting and intro-
duced the speaker.

Remote Control System
REMOTE control is the next step in the advancement of

radio receiving. Many of the engineers in the industry
have been working on this problem for some years, but
so far the ideal “remote control” has not been uncovered.
According to Joseph Attardo, of 77 E. 107th Street, New
York, New York, the present affairs on the market will not
answer the purpose, since they are not real remote control.
According to this contributor a real remote contol should have
the radio set in some remote place like the cellar or a closet.
He. believes . that. his device, illustrated schematically and
photographically on these pages, will be in demand.

Selector in Cabinet

As shown in the photograph on page 118 the selector cabinet
may be placed in the wall- to 'suit the surroundings of that
particular room. No expensive cabinet is required. Any
number of speakers may be used.

A photographic illustration of the device on which patent
application has been made by Mr. Attardo is shown on page
119. According to the designer the mechanism consists of a
distributor, a small motor, a few gears and a set of relays.
To attach the control device no changes need be made in the
set itself. The remote control unit is workable on any tuning
chassis on the market, provided the tuning is accomplished by
a single knob.

Mechanical Operation

The actual mechanical operation of this remote control
device may be followed by tracing a single operation by means
of a diagram shown in Figure 1. The on-off switch is num-
bered 43. Let us suppose that we wish to listen to WADC,
which corresponds to push-button 25. We first close the on-oft
switch. This allows current to pass into the motor, 15, which
is geared direct to the condenser shaft of the receiver. With
the motor driving  the condenser we press down button 25.
This closes the contact at 21 and as the rotating switch point,
18, cornnected with the condenser shaft reaches contact 19 the
circuit is established leading to the solenoid 40.

The solenoid exerts a magnetic force on the level 52, which
in turn opens the
motor contact at 47
and stops the motor
driving the con-
densers. At the
same instant the ac-
tion of the solenoid
is transmitted
through a lever 61
to the second set of
contacts at 63, clos-
ing them. These
contacts are in the
loud speaker circuit
and when closed
permit the signal to
actuate the repro-
ducer. It will then
be understood that
by following this
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THE NEW HICKOK 3SG4600 SCREEN GRID RADIO SET TESTER

READS
GRID

READS FILAMENT READS PLATE

HERE

CONTROL
HERE

VOLTS \%IERE VOLTS

The Only Dealers’
Tester that net price
Ir.zdicates complete with
Simultaneously .

All the carrying case
Constants of ,

Screen Grid $9OOO
Tubes '

c@ @
Radio’s Write for
Most FREE
Com.pl.ete Bulletin
Servicing
Equipment No. 26

READS / PLATE

CURRENT HERE
INDICATES SIMULTANEOUSLY ALL THE ABOVE VALUES

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

sequence the station desired is accurately
tuned in before the loud speaker is made
alive. This does away with the unpleas-
ant effect of passing through carrier waves
of undesired stations.

After the switch is thrown and the con-
denser has been revolved to the proper
point to bring in the desired station and
the motor has stopped, the radio receiver
continues to function on that particular
broadcast station until another push but-
ton is actuated or until the on-off switch

READS\ SCREEN

GRID VOLTS HERE

CLEVELAND, OHIO

is opened. If another program is preferred

i9.4L. .
l ﬂ - -7 the only move is to select the proper but-
2 .1{9?0 ton and push it. This automatically breaks
4 the circuit on the first station, starts the
b ;%)‘1}& ,0,52 63 motor and selector on its normal journey
- =+ 1= 5 P again which ends only when the new carrier
i e /5 wave is reached.
45— = 4 29 If the user is through with the set he
L9 G['ﬁ Iz merely opens the on-off switch which opens
53 3 all circuits and apparatus but leaves every-
d i thing in position for the next listener.
38 zpH d L Reversing Motor
-35 A means for reversing the motor when
F5 o)
IMIJIM'——O$ 2/ , the plates have been rotated completely in
43 76 4 or out of mesh has been found and is in

the employment of a special relay which
comes into play automatically at a pre-
determined point near the end of the scale.
Of course if the old type condensers are
used this relay is not necessary as the
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XL
AXLE,
Radio Convenience Outlets

Meet every radio wir-
ing need. For resi-
dences, apartments, ho-
tels, schools or hospi-

tals. 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.

No. 135—For Loud Speaker.$1.00 No. 241—Aerial and Ground

No. 136—Aerial and Ground.. 1.00 and A. C. Connections...... $2.00
No. 138—A. C. Connections.. 1.00 No. 242—Loud Speaker and

No. 142—Two T.oud Speakers 1.75 A. C. Connections............ 2.00
Prices named are for Brushed Brass. For Bakelite, add
10c for single plates; 20c for combinations. No. 241 and
242, with Separator Plate, are Listed as

Standard by Underwriters’ ILabora-

tories.

Send for the Yaxley Radio Con-

venience Qutlet Book. Fully illus-

trated. Wiring Diagrams. Tells you

where to put them and how to
do it.

YAXLEY MFG. CO.
1528 W. Adams Street f
Chicago, Ill.

Volume Controls — Resistances — Jacks
Rheostats — Phone Plugs —Switches

THE SOCIAL CENTER OF
THE NATION’S CAPITAL

Within Ten Minutes of THE WHITE HOUSE

1800 Sunshine Rooms (all outside)
With Bath

$5.00 Single - $8.00 Double
RIDING . GOLF . SWIMMING - TENNS
Management of the United Realties, Inc.

D. R. LANE, President
G. E. ALLEN, General Manager

AERIAL SEARCHLIGHT VISIBLE FIFTY MILES I»
CASTING ITS RAYS FROM OUR ROOF

REA..... ¥ AT
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plates have no end stops and can be revolved completely
around.

In the installation used as a demonstrator by Mr. Attardo
the volume is controlled by a variable resistance located near
the particular speaker to which the operator happens to be
listening. If there is more than one speaker in use the volume
of each can be controlled independently of the others by any-
one of the numerous constant resistance devices now available
on the market.

If an installation can be made while the house is under con-
struction there is every reason for wiring the house for radio
as well as light. The push button device being relatively inex-
pensive might be duplicated in all rooms where the radio
should be controlled. Only one set would still be needed but
a cable must extend from each panel of push buttons to the
set iiself. .

KDKA Short Wave Receiving Station
THE listening post of station KDKA would be a dyed-in-

the-wool radio fan’s idea of Heaven. There, seated be-

fore three of the finest short wave receiving sets that
engineers of the Westinghouse Electric and Manufacturing
Company are able to build, he could listen to the high fre-
quency stations of the world.

Holland, England, Australia, Java and other widely sepa-
rated spots of the globe would all be within the reach of his
delicately-tuned receivers. A polyglot program would be his.
He would need to be a talented linguist to understand all he

heard.

The present short wave receiving station of the Westing-
house Company is located on the William Penn Highway a
short distance out of Pittsburgh and several miles from the
KDKA transmitter in East Pittsburgh. It was established in
1928, although Westinghouse had done much short wave re-
ceiving work before that time. The small building that houses
the sets, battery equipment and other necessary apparatus was
erected in the fall of 1928 and checking of foreign stations
began in October.

All the world has heard of some of the exploits engineered
through this little station. Big Ben, the famous Westminister
clock, has sent its deep tones to America via the short wave
station and the KDKA transmitter. Holland, Germany and
Australia have sent programs to the station which have been
repeated for American listeners.

The KDKA listening post is equipped with three receiving
sets. Two of them were built especially for the station. The
other is of a type manufactured for the Government. The two
special sets are so arranged that they can be hooked together
and their incoming signals combined. At the same time the
two are connected to different antenna sets. In this way, when
the signal is fading on one set it may be full strength on the
other. This makes possible more even reception.

FEach set operates its own dynamic speaker. When the two
sets which are used jointly have been tuned in satisfactorily
their output is switched to a single speaker,

In addition to having three receiving sets the station has
three separate antenna sets. Two are directional; that is, they
will receive signals coming from only one direction. The
other is a vertical non-directional antenna, of a type evolved
by the Westinghouse Company in the early days of short wave
work.

The two directional antenna sets are huge networks of wire
suspended from wooden poles. The larger is 300 feet long by
80 feet wide and is hung 60 feet above the ground; the smaller
is 150 feet long and 50 feet wide and is 20 feet above the
ground. They are pointed toward England, Germany, Hol-
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land and Ttaly in a Great Circle route. In other words, the
direction is Northeast across Newfoundland.

So well do these sets carry out the intentions of their de-
signers that they will not receive signals efficiently from Can-
ada despite the nearness of stations there. Signals from Com-
mander Richard E. Byrd’s camp in the Antarctic are received
through the vertical antenna.

One of the interesting phenomena of the art is the amount
of time the waves take to go from one point to another. Of
course this is very short, yet it is noticeable. One of the most
common examples at the short wave station may be demon-
strated by tuning in on KDKA with a regular broadcast band
receiver, and on a California station broadcasting the same
chain program. In this case the program from KDKA is ap-
proximately one-tenth of a second ahead of the same one
received by short waves from the West Coast. This time lag is
mostly in the wires from New York to the short wave station
rather than in the air time from the west, it is explained.

One of the most interesting examples is explained as fol-
lows: England was celebrating the recovery of King George
with an all-Empire radio program. This was broadcast by
58W in Chelmsford. From there it went to a Canadian Sta-
tion and then to Australia. KDKA engineers listened to the
program, not from England or Canada, but from Ausiralia.
This meant that the program traveled approximately 3,500
miles to Canada, 10,000 miles to Australia, then 9,000 miles
to Pittsburgh. . At the same time another short wave receiver
was turned in directly on 5SW. The time lag was very no-
ticeable in this case, the program reaching Pittsburgh by the
way of Canada and Ausiralia sounding like an echo to the
direct program.

Governor Grid Amplifier System

HE circuit shown in the schematic diagram accompany-
Ting this article is contributed by Vincent J. Fabian, 1717

17th Street, N. W., Washington, D. C. According to the
contributor patent applications have been made on this par-
ticuar circuit about which details are to be given in the
following paragraphs.

According to the designer the coupling of the first two tubes
is in every way unique. The grids are self biasing, no negative
returns being used throughout and no C battery employed.
According to a statement made by the designer the system is
non-microphonic and the tubes cannot be made to oscillate
internally or vibrate externally. The frequency response is
said to be straight line where good transformer input is used
and proper-materials specified. According to the contributor
the first two tubes receive a simultaneous signal. Both tubes
amplify the initial signal. . The amplified output of the first
tube is superimposed upon the amplified stage in the second
tube, which tube amplifies its own signal and the amplified
input of the first tube. 1In other words, it is a first stage
amplifier to the third stage tube and a second stage amplifier
to the first stage tube. When the dotted-in resistor R-4 is used
it also becomes still greater an amplifier by feeding back a
portion of this combined signal upon both the first stage grids
wherein it is utilized by these grids alternately in phase as in
regeneration.

However, Mr. Fabian states this is not truly regeneration,
as it is not fed back magnetically through a field feedback,
but actual voltage, out of phase, is thrown directly in a
physical circuit with a definite action.

According to an explanation made it is said that an incom-
ing signal causes a change in internal resistance within the
tube, the lowering and rise of T R drop permits the tube to
leak off on one hand and become biased on the other. There
is a great capacity in the circuit externally between the plates
of these tubes and the grid. Internally the capacity is re-

The NEW H-F-L Mastertone

LaboratoryMade Receiver

£, T i

leeely Built and Assembled by}
H-F-L Engineers-Shipped ready to Operate

After two years of tireless research and tests under all
conditions, H. F. 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 and sweet tone will thrill you. Its keen
sensitivity and positive 10 Kilocycle selectivity will
amaze you. With only a wire screen or metal base aerial
built in the cabinet, the Mastertone gets distant stations
sharply, clearly and distinctly over entire musical scale,
with magnetic, dynamic or horn speakers, and without
a bit of hum,

THE MASTERTONE in Detail

All metal completely shielded chassis: 7x21x7%4% inch. Fits
nearly all consoles. 11 tubes operating at peak efficiency
(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 voltage control inbuilt holds voltage against fuctuating;
100-volt DC dynamic field supply incorporated; 3-stage phonographic
amplifier; Iinest quality precision made parts.

Built by Hand—Yet Low Priced -

Quality—not quantity—the H. F. L. Mastertone  standard, One
demonstration will convince you that it’s the master receiver of all
times. Fully guaranteed. B

"H.F. L.

Power Master

power pack, but a
specially developed
unit of the Mas-
tertone, Duilt gep-
arately to simplify
installation.
oversized trans-
tormer, fnll swave
type 280 rectifier
tube.

Write Today for Complete Description and Price—
Send Coupon Below

Y
HICH EREQUENCY LABORATORIE

High Frequency Laboratories,
28 North Sheldon St.,
Dept. 12, Chicago, Il

Gentlemen:

I am interested in the new H. F. L. Mastertone labora-
tory made receiver. Send me complete details and price.

Address. o
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Lowest Prices and
Quickest Service

O Dealers and Set Builders in the Tri-State territory, we offer the

best possible service on Radio Sets, Kits, Parts and accessories.
Our large stock allows us to ship all mail orders the same day they
are received and our varied stock gives you a wide range of choice.

Send for our large rata'og—it's free. In it you will find all the
pepular kits and parts at the 'owest prices. Just put your name on
a postcard and address it toc Dept. A.

AMERADIO

430 WOOD ST.

at Diamond S¢t.

PITTSBUR GH PA.

Short Wave sets, 1 tube. Receives from 30 to 550 meters, $6.45. 250 Power
Amplifier, $19.75. 600 volt Power and Filament Transformer with 2 chokes;
Shielded, $5.00. 16 mfd. Condenser Blocks, $3.90. 227 tube, 95c; 224 tube,
$1,90; 245 tube, $1.75; 281 tube, $2.50; 280 tube, $1.35; 250 tube, $3.50.
7 tube A. C. chassis, $24.50. 5 tube battery sets as low as $6.90. Send for
Free Bargain List of Sets, Accessories and Parts.

Chas. Hoodwin Co., 4240 Lincoln Ave., Dept. A-4, Chicago

Dealers in Bankrupt Radio Stocks

Write for our latest Catalog “C-2”
showing big savings in every-

thing for Radio

ALLIED RADIO CORPORATION
711 West Lake Street Chicago, Illinois

JEEMS

FASY TROUBLE
SHOOTER

The Quick Method for Locating Trouble
in Your Receiver

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 Building Chicago, Illinois

A

245 or 250

Fig. 1

moved. The larger capacity serves to isolate the d. c. propor-
tion. The resistance between the grids and filaments is nor-
mally lower in operation and varies wilh the input in exact
proportion to the input as this is the voltage amplifier,

While three stages are shown more may be used, the addi-
tional stages being coupled in the same method as in the third
stage as shown. The theory of the last stage, according to
Mr. Fabian, is quite simple.” The resistor shunting the plate-
grid is calculated at a mean to just bring this tube into a
balanced position with the grid at zero. Thus there are two
resistances between the grid and the plate. One a fixed re-
sistance of from .25 to 10 megohms, depending upon the type
of the tube, and the other the internal resistance of the tube,
grid-plate.  Capacity has been eliminated by the shunt re-
sistor across this space but remains from filament to grid.
There is an internal resistance from filament to grid which
becomes materially lower in this arrangement. Thus the final
balanced resistance internally in this tube is the square of
the shunt resistor, the internal resistance of the tube grid plate
in this condition, the elimination of capacity from grid to
plate and the lowered resistance filament to grid.

Mr. Fabian says “the square will be found to be a semi-
variable resistance from filament to plate, zeroed in the grid
territory. An incoming a. c. sine varies the variable portion
of the resistor in equal proportions at both halves. The fixed
resistor, of course, remains constant. This is satisfactory for
a normal operation and tubes in maximum operative state.
Thus as the plate varies going negative and from positive to
normal the internal resistance varies likewise, the shunt re-
sistor maintaining grid at zero. When the plate varies the
voltage drop across this resistor varies likewise and the volt-
age flows across it in an opposite direction and on the reversal
it reverses and flows in opposite sine, out of phase. Thus
again we have the voltage fed back to the grid.”

According to the designer the constants of the circuit illus-
trated schematically in this article are as follows:

R-1 non-inductive Lavite 75,000 ohm, °
-2 non-inductive Lavite 57,000 ohm,

5 to 10 meghoms, 7,000,000 ohms average.

2 to 5 megohms (R-3 and R-4 should be measured),

Rheostat,

Rheostat,

with three tubes and using a Raytheon tube in the elimi-
nator the value is about 1500 ohms. With two tubes
approximately 2200 ohms is about the right value,
wire wound type,

R-8 Centralab 250,000 or 500,000 maximum.
C-1 .005 to 1/10 mfd. or an average of .01 mfd.,
C-2 the same as C-1,

CC-1 for 201-A and 171 type tubes an output audio choke
designed for the 120 power tubes is about right and
not critical,

C-3 3 to 5 mfd.,

T-1 Amer-Tran DeLuxe.

Those interested in this particular circuit and wishing fur-

ther information may secure it from the designer whose address
is given at the beginning of this article.

ks
N AU W
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Television—1930

An Analysis of Recent Television Progress and General
Prospects for 1930

By JamEs W, GARSIDE
President, Jenkins Felevision Corporation

HAT is the present status of television? That is a
unestion paramount in the minds of radio fans today.
' People recalling how the automobile, telephone, radio,
talking movie and other inventions developed from the labora-
tory to great industries, have been following television progress
with niore than normal interest.

Until a year ago, television was a subject of almost uni-
versal discussion. Today, one hears comparatively little about
it, both in the press and in general conversation. Perhaps
the best way to account for this reticence is to say that televi-
sion is now looked upon in the cold light of a problem, rather
than in the poetic vein of a glowing promise. A year or so
ago, television workers fired with enthusiasm, were eager to
expound the marvels that seemed practically within their
grasp. They felt that the big job of achievement was done and
that commercial application was the least of their worries—
an after-thought to be speedily dispatched. But when they
buckled down to real engineering development preparatory
to actual production, they found that simple theory was easier
than practice. Many became disillusioned and left the field
entirely. Certain radio organizations; quickly convinced of the
tremendous amount-of pioneering still to be done, gave up all
thought of immediate exploitation and assumed what may be
termed a negative attitude. Those who remained in the field
were thoroughly conversant with the multitude of technical
problems yet to be overcome and, consequently, were those to
overcome them first and talk later, which explains the lack of
accurate information at the present time. Those organiza-
tions actively engaged in the development of television at

‘present, are pushing ahead. They are making real progress.

They prefer to talk of achievement rather than anticipation.

In television, as in radio broadcasting, the prime requisite
is the transmission of suitable program material. Refinements
in receivers and receiving practice will keep pace as a matter
of course. In substantiation of this, it will be noticed that of
the organizations actively engaged al present, practically all
operate transmitters of some sort. In our own case, that is to
say, the Jenkins Television Corporation, we have found it
expedient to operate several transmitters continuously, while
developing the embryo receiver or radiovisor into a praclical
instrument of home entertainment.

One of our transmitters, Station W2XCR, is located on the
roof of our production plant in Jersey City. A second trans-
mitter, Station W3XK, is located in Montgomery County,
Maryland, just outside of Washington, D. C. Both stations are
licensed for outputs up to 5 K. W., and, due to the efficiency
of short waves, have a wide coverage.

At present our programs for the most part consist of “radio
movies” or animated cartoons, following the ideas of C. Fran-
cis Jenkins, television pioneer and our vice-president in charge
of research. The shadowgraphs or animated cartoons are per-
manently recorded on standard motion picture film. The film
is Tun through a pick up device resembling a standard motion
picture projector, and, in the case of W2XCR, broadcast on a
wave length of 107 meters. This wavelength, incidentally, was
recently changed from 139.5 meters by authority of the Fed-
eral Radio Commission, to avoid interfering with other televi-
sion broadcasters. Simultaneous with the new wave length
change, the Jersey City transmitter has been materially im-
proved. To begin with, a new transmitter has been designed
and put in operation, which will enable us to obtain 100 per
cent modulation of the carrier wave over the 30 kilocycle side
vand width, This will provide detail for our images and will

V2% AMATEUR CALL BOOK
ON SALE NOW!

ey

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
latest correct information on these calls. The issue also in-
cludes hundreds of U. S. and Canadian amateur calls just
recently assigned.
We were sold out early on the September issue, so use
the coupon and get your big DECEMBER number NOW,

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 Préfixes, 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 Kilocycles., Amateur
bands are shown in heavier type, so that you can quickly
find stations heard above and below the various bands.

Lists published elsewhere 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 my $3.25 (Outside U. S, and Canada $3.50) for the September,
December, 1929, March and Jume, 1930, numbers. Single coptes $1.00
(Foreign $1.10).

NAME .oececceecica

Street o

City . e et e State .
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With Y Present Recei
Experience reception
on short waves, by at-
taching 2 “Submari-
ner” to your present
receiver, whether AC
or DC. There is a model
for every need and requires
no changes of any kind to
your receiver. Only a few
seconds is required to at-
tach or detach.

Users of “Submariners” in
U. S. hear England, Hol-
land, Germany. Auxtraha
and many other distant
countries broadcasting. In
addition to hearing broad-
casting from these jar coun-
tries,  thousands of code

miessages 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 only a
pioneer, but with its many jmprovements is adaptable for use with all
receivers, including 1929-1930 receivers on which ordinary adapters will
snot work. The “Submariner” will give results equal to any short wave
vecelvers at only a iraction of its cost.

Prices: Regular model, fixed wave band 16-32 meters, AC or DC,
$17.50. Regular model, interchangeable coil 14-150 meters, AC or DC,
$22.50. The "] feature, an exclusive “Submariner” achievement, gives
five times the volume of any other adapter. Price: Fixed wave band
16-32 meters, ‘J’" {eature, $22.50. Interchangeable coil, 14-150 meters,
=17 feature, $27.50. Tn ordering, give model of set and numbers on
tubes in it.

Will be sent prepaid on receipt of price, or C.0.D.
if $1.00 accompanies order.

J-M-P MFG. CO., INC.
3433 Fond du Lac Avenue Milwaukee, Wis.

_ CONDENSERS AND RESISTORS

False Economy
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
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 obtamed 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.

72 Washington Street, Brooklyn, N, Y.
PRODUCTS THAT ENDURE

greatly facilitate the transmission of half-tones. The power
of the transmitter has aso been increased to the point where
advantage can be taken of the full output allowance. A regu-
lar schedule of transmission has been arranged, and the sta-
tion is on the air on week days from 3 to 5 in the afternoon
and from 8 to 10 at night. The Washington transmitter,
W3XK, also maintains a regular schedule, broadcasting from
8 to 9 P. M. on week days. Both stations operate at the maxi-
mum power allowance consistent with minimum interference
with other radio services,

The Jenkins programs consist of vocal announcements, ex-
plaining the picture to follow and what adjustments should be
made if certain characteristics are present. Thus if a certain
portion of the picture is white instead of black, or if it is
streaked or spotted, or if certain details fail to appear, the
receiving operator knows what to do. I'ollowing this, a num-
ber of specially prepared animated cartoons such as prize
fights, domestic comedies and so on, are broadcast. By this
time the receiving operator should have his apparatus prop-
erly adjusted. A reel of standard moving picture film with
half-tone detail, is next transmitted. It will usually be found
that this does not come in quite as clearly as the animated
cartoons, for several reasons. It is, of course, far more com-
plicated to transmit, but the chief drawback is to be found in
the short-wave receiver used in conjunction with the home
radiovisor. Most of these receivers are of the regenerative
type and consequently have a frequency cutoff of about 3000
cycles. Incidentally, we are working on the development of a
short-wave receiver that will be non-regenerative yet powerful .
enough to intercept fairly distant or weak signals. The prob-
lems confronting us in this task can be readily appreciated.

In the past year we have made a number of important im-
provemenis in our commercial home radiovisor. Jenkins
radiovisors have been set up at various points in the field
with a view to checking the operation of the transmitter.
Many interesting eflects have been achieved by means of the.
radio road tests, so to speak, and considerable progress in
transmission as well as reception is directly due to our find-
ings.

Among other improvements, we might mention the erection
of a vertlcal non-directional aerial at station W2XCR. This
aerial consists of a copper mast 110 feet high, located on the
roof, operating in conjunction with a counterpoise ground.
The copper mast antenna comprises a number of sections of
corrugated copper tubing such as is used for leader pipe on
the outside of buildings, reinforced with soldered brass bars
and joined together with wooden plugs. The vertical antenna
thus formed is guyed in all directions and reinforced with
wire bracings so that it cannot buckle or collapse. The copper
mast rests on an insulated platform. Connection to the trans-
mitter is made at the bottom of the mast. The resultant an-
tenna system, being a single vertical conductor and radiator,
is absolutely non-directional, which is most desirable for mass
communication or broadcasting. The ground equivalent is in
the form of a counterpoise made of many parallel wires sup-
ported a few feet above the roof, and surrounding the base of
the copper mast antenna. The efficiency of this system has
been attested by television lookers-in in Chicago, who report
nightly reception of the radio movies.

Inductive interference is the bane of the television broad
caster., The most intense measures must be taken to eliminate
it. In radio broadcast reception, interference of an electrical
nature is not pleasant, but at least it does not render the pro-
gram indistinguishable. In television, however, interference
makes itself manifest in the form of streaks and smears. We
have found it necessary to shield everything in our transmit-
ting stations, and, to this end, not only are the various circuit
components enclosed in aluminum and copper shields, but
entire units, operators and all, are enclosed in copper mesh
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cages. All the critical conductors are copper sheathed as well,
and the entire assembly grounded.

In the matier of television receivers, we feel that with the
advent of some 12 to 15 transmitters in the television field,
broadcasting experimental programs, the interest in home tele-
vision is bound to increase rapidly. Accordingly, there will
be need not only for a complete television receiver for those
who do not understand or care to undertake the construction
of such a receiver, but also for a moderately priced and prac-
tical kit for assembly by the experimentally inclined.

With such requirements in view we have developed a simple
radiovisor, completely built and ready to operate, that will be
made available to the public very shortly. In addition to the
complete radiovisor, we shall provide a practical television
kit or set of malched parts, with which any handy man or

boy may make a satisfactory receiver. This kit will contain all !

the necessary parts such as scanning drum, neon tube, and an

ingenious form of synchronous motor.

Because of the relatively poor resulls obtained with the
usual short-wave receiver, particularly with half tones signals,
we are developing a non-regenerative short-wave receiver

which will eliminate distortion caused by regeneration as well :

as the 3000 cycles as in the usual type.

From the foregoing it is evident that television is making
genuine progress. Nothing spectacular—no world-rocking de-
velopments—but good steady headway, based upon the sound
experience of actual praclice and many disappointments. It
must be realized that television has a long way to go. It is
heartening knowledge, however, that it is getting there slowly
but surely, and has reached the stage where it may be offered
to the public.

We grew up with radio. So shall we grow up with televi-
sion. We believe it sound, therefore, to state that 1930 will

see many thousands of radio enthusiasts in the United States .

enjoying the novelty of this art. Figuratively, these television
fans will remind us of the pioneer radio listeners with head-
phone and crystal detector, enjoying, building and contribut-
ing to the progress of the young science. Thus we may hope
in several more years to have television in the hands of the
uninitated, non-technical, average man, solely on its merits as
a medium of home entertainment, when it shall be incorpo-
rated with the sound broadcast receiver for complete radio
enjoyment.

Speech Amplifier Attachment

HE speech amplifier attachment described below is a con-

tribution of Karl F. Oerlein, of Fred F. Oerlein & Son,

radio service specialists, 1246 N. 12th Street, Phila-
delphia, Pa. Mr. Oerlein says he has found the device very
convenient and

. handy and thinks

that it might be of
interest to readers
of our magazine.

It is often found
desirable to amplify
speech such as in
public address sys-
tems. The expense
of a good address
system often pro-
hibits its use, as the

cost usually runs to
several hundred dol-
lars. Here is an
attachment which will perform in a first class manner and
can be constructed for less than fifteen dollars. Iis volume
and clarity depend solely on the audio amplifier of the radio
with which it is to be used. Most modern sets will give good

Model 245

SET AND TUBE
TESTER
T@SttSL lsSt;lgieﬁfGrid

SUPERB new model especially designed for

sets using the 2435 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.

Self contained. Seamless drawn metal cover with
leather handle. Beautiful baked enamel finish.
Rugged. Compact. Accurate. Unique. An out-
standing value. It is sure to please you.
agecompany or-

NET TO $
12

DEALER
READRITE METER WORKS

Your jobber can
supply you. I}

Est. 1904 o
10 COLLEGE AVE, BLUFFTON, OHIO

ordered direct,
remittance must
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volume as well as clarity. The uses to which this device may
be put are numerous, especially in schools, churches and the
home. In schools it may be used for class nights, small dances
where an occasional announcement is to be made, socials, or
at any public gathering.

Many modern electric radio sets are now equipped for
phonograph reproduction. By means of a telegraph jack it is
only necessary to insert the plug which is connected to the
pick-up device into the jack. This utilizes the audio amplifier
of the radio. It is, however, generally unsatisfactory to insert
a microphone such as a telephone transmitter in place of the
pick-up because the impedance of. the transmitter is very low
compared with the impedance of the tube or the transformer
into which it is to work. -Hence, an external impedance match-
ing transformer is necessary for good reproduction when a
microphone is used. The primary of the transformer should
match the impedance of the microphone while the secondary
should match the impedance of the tube.

Constants Shown

A description of the constants appearing in the schematic
diagram, Fig. 2, is as follows:

Terminals 1 and 2, connection for phonograph pick-up,
throw switch to 7.

Terminals 3 and 4, connection for single button microphone;
throw switch to terminal 6.

Terminals 3, 4 and 5, connection for double button micro-
phone, throw switch to terminal 6.

T is a microphone transformer, Silver-Marshall No. 242.

R-1 is a volume control, Electrad Royalty 200,000 ohms.

R-2 is an Electrad grid suppresser of 1500 ohms.

C is a Tobe 200-volt 14 mfd condenser.

V is a 227 detector tube, while S is the base of an old de-
tector tube with five prongs.

The device is simply an arrangement whereby an impedance
matching transformer is inserted between the microphone and
the detector tube of the set. If the set is not already pro-
vided with a phonograph pick-up jack this arrangement will
make it available. Iven if the set has a pick-up arrangement
it is usually connected after the detector tube and since this
device makes use of the detector tube, a much greater amplifi-
cation is obtained from the set.

Either a single button hand microphone or a double button
studio microphone can be used. To change from microphone
to records one need only thrust the jack from 6 to 7. This
is so quickly done that it is possible to intersperse record play-
ing with announcements.

Parts Needed

The parts used in the writer’s device were as follows:
Silver-Marshall No. 242 microphone transformer
UY socket, Eby

Electrad Royalty 0-200,000 ohms volume control
Electrad grid suppressor—1500 ohms

1% mfd condenser—Tobe, 200 volts

Phone tip jacks

Phone tip

= N =

5 Binding posts

25 feet rubber covered hook-up wire
14 x 4% x 3/16 wood panel

1 base of burned-out detector tube

See Music Waves Produced

Y means of a new device, known as the projection osiso,
it is now possible for singers, speakers, actors, pianists,
violinists, and other vocal and instrumental artists to

see the sound waves they produce dance visibly across a screen,
just as they dance invisibly through the air to the ears of their
audience,

This device was developed by C. Anderson, engineer of the
Westinghouse Eectric and Manufacturing Company, Newark,
N. J.. in collaboration with William Braid White, acoustic
engineer of the American Steel and Wire Company, a sub-
sidiarv of the U. S. Steel Corporation, who is using it in a
series of studies of musical sounds at Steinway Hall with the
co-operation of Messrs, Steinway and Sons. It consists of sev-
eral different parts. The sound waves are caught by a micre-
phone, which can be placed in any convenient location, and
are conveyed electrically to an osiso, which consists essen-
tially of a delicately suspended mirror that is oscillated in
unison with the regeived sound waves. A beam of light, di-
rected on this mirror, is reflected by it to a system of revolv-
ing mirrors, which, in turn, project it upon a screen where it
can be viewed by any number of people.

When all is quiet around the microphone, a long white line
is seen on the screen, but as soon as any kind of a sound
reaches the sensitive electrical ear, the white line on the screen
is thrown into waves, much as a clothes line is thrown into
waves when its end is shaken. The form of these waves

" varies with the sound producing them, and they range from

gentle ripples, produced by low pure tones, to the most intri-
cate of patterns produced by loud complex cords and noises.

“Two practical investigations are now being carried on
with the aid of the projection osiso,” stated Mr. White, “al-
though its possibilities seem almost endless.

“In the first place, we are using it to study the construction
of pianos and other musical instruments in order to improve
them. You need only watch the waves formed on the screen
to notice that when I strike successive keys on this piano,
though I strike each with approximately the same force, some
notes produce distinctly larger waves than others. This means
that those particular notes produce louder sounds than the
rest due to some peculiarity in the construction. Your eye
can see it although, if you are not a musician, your ear may
not detect the difference. Secondly, when I strike various
notes and then hold the loud pedal down after each, you can
readily see that the vibrations last longer in some cases than
they do in others, which shows that the sounding board re-
verberates better at some points in the scale than at others.
Such characteristics, together with others which only an expert
would rnotice, are investigated when once detected, and in due
course eliminated.

“Another application of this instrument,” continued Mr.
White, “is to help the student improve his technique. The
sound waves produced by the touch of a master pianist differ
from those produced when the same keys are struck by an
unskilled hand. Permanent records of the wave patterns pro-
duced by such distinguished musicians as Harold Bauer,
Rudolph Ganz, Ernest Schelling, Josef Lhevinne, Mischa Levit-
ski, Olga Samaroff, John Powell, and others have been made
by means of the elder photographic type of Osiso in the
acoustical laboratory of the American Steel & Wire Company
at Chicago, and, with these before him, the student can en-
deavor to reproduce them on the screen of the Projection
Osiso. It seems certain that improvement can be attained in
this way, but it also seems certain that no amount of effort
will transform a good clerk into a great artists, for one of the
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things that the Osiso has demonstrated is that each artist pro-
duces patterns as individual as his signature, and though
others may be able to imitate these patterns fairly well, as a
good forger can imitate a signature, apparently no one else
can reproduce them exactly. The artist’s personality, there-
fore, remains the principal element in the secret of the power
he exerts over his audience.

“Obviously, however, the grosser errors in playing, sing-
ing, and speaking can be overcome with the help of this in-
strument, since, with the eye to aid the ear, an error can be
more readily appreciated and its correction effected.

“Master musicians are also interested in studying the de-
tails of their own technique. For example, one well-known
pianist has learned by osiso sound-wave photographs that he
can produce a single note with at least 18 different grada-
tions, each individual both in tone color and loudness. He
can thus determine the actual difference between his ‘canta-
bile’ and his accompanimental notes, between his ‘forte’ and
his ‘Fortissimo,” and so on. Though great artists are in many
ways beyond instruction, they nevertheless gain much from
accurate information as to their own work, and the osiso is
capable of showing them many things that have heretofore
escaped direct observation. To mention one small detail, we
were able to show one musician that his finger nails made
little clicks when he struck the keys in a certain way, and
though he probably never realized that fact, this certainly
had an effect, however minute, on his playing, whether favor-
able or unfavorable is something for him to determine.”

Mr. White’s chief interest lies in the improving«of wire for
musical instruments, since the American Steel & Wire Com-
pany is a large producer of wires for pianos and other instru-
ments, but in order to distinguish between effects produced
by the artist and those due to the construction of the instru-
ment, he has been compelled to analyze the work of artists and
is thus laying the foundations of a new method of art study.

The osiso in its older form, which is suitable for photo-
graphing waves and for scientific work, has been used ex-
tensively in a wide variety of electrical and acoustical investi-
gations. It is, for example, the instrument used by Byrd’s
radio experts on the Antarctic Continent in their study of the
behavior of radio waves, and it is also being employed by
Dr. Max Goldstein for instructing the totally deaf to speak
correctly. The present development, by magnifying the wave
forms to any desired extent, enlarge its range of usefulness,
especially in the educational field.

Theremin Produces Musical Tones by
Beat Frequencies
{Continued from page 56)

be found in Figure 3 which is another of the Theremin de-
vices, similar to an electrical cello. The instrument is played
on by means of a finger board and the volume of the tones
is controlled by a lever. The instrument is built for volume
exceeding that of an orchestra.

Still another combination is the one shown in Figure 4
which is a combined radio receiving set and a theremin device,
The photograph in Figure 4 shows the internal construction
of the device.

There is practically no limit to which the principles laid
out by Dr. Theremin can be carried. It would not be very
difficult to visualize in the future an entire orchestra made up
of electrical devices producing musical sounds, the performers
being able to duplicate tones not possible with the ordinary
instrument.

Generating Sounds

According to the patent application the invention relates to
sound generating apparatus or instruments of the type em-

GEO. W. WALKER “MULTI-UNIT”

Well Deserves Its Popularity

Use Same Multi-Unit with The Only Device of Its
Either A-C or Battery Type Kind in the Radio Market
Receiver ——Anywhere

A RADIO RECEIVER IN ITSELF

SHORT WAVE RECEIVER
SHORT WAVE ADAPTER

One of the most unusual radio in-
struments ever devised. Will per-
form any individual function of a
complete receiver, and in addition,
may be used for calibrating, test-
ing or checking. Makes a wonder-
ful broadcast receiver, short wave
receiver or transmitter. Oscillates
violently over the entire scale range
from 550 meters down to 15. Uses
all tubes 199 to 210 and all volt-
ages, A.C., D.C.,, or rectified.

Ask Your Favorite

Regular Broadcast Receiver—
Screen Grid Pre-Amplifier —
Radio Frequency Oscillator —
Extra Stage Tuned R. F..—Radio
Frequency Booster—Radio ‘‘Ex-
perimental”’ Unit—Wavemeter—
Wavetrap—etc.

Nothing like it ever placed on the
market before.

Serves as either an extra stage of
tuned radio {requency or short
wave adapter, by merely plugging
into one of the tube sockets of the
receiver. Trols or radio knowledge
not necessary., The complete unit
including four-lead plug-in adapter,
plug-in coils, screen grid cap clip,
etc.,, is housed in an attractive
case, neatly finished. Complete
non-technical instructions furnijshed.
Box measures 7%x5x3% in.

Radio Magazine Editor

About the Multi-Unit

Read What Enthusiastic Multi-Unit Fans Say—

“Using my Walker Multi-Unit for about 5 hours toda d
picked up was one Short Wave ;tu.tion at Paris, France):”ﬂ(}e?)fn%l.g lgéﬁg'?

267 Delaware Ave., Albany, N

“Purchased one of your Multi-Units end am very pleased—using it as an

Extra Stage of R.F.

- at present. I have found it to be a very good Short

Wave Unit.””—R. L. Colosky, 1032 Clackamas St.. Portland, Ore.

“I bought a Multi-Unit and it’s great.

I am getting stations I never got

before~—it cuts down static.”’—James Woodrow, 2132 Lloyd St., Milwaukee.

I bave one of your Multi-Units. It worked fine. T got t 1
Cbicago, Salt Lake City. Winnipeg.”'—Frank Becker, ng 3%?\%“505&?,1\11')%1;;:

‘“Your Unit is wonderful. ILots of pleasure picking up Short Wave Broadcast-
5

ing with unit applied to an old 6-tube Freshman,”—Ed. H

Greenwood Ave., Chicago, III.

. Ehrbam, 4740

“I got a Walker Mnlti-Unit from you some time ago. I am very well pleased.””
f

—A. L. Demers, 2017 Ahlen Drive, Montrose, Cali

‘““‘Have one of your very remarkable Multi-Units, and I wish to say that it

has_performed wonderfully.

It works exceptionally well on Short Warves,"—

C. Hendon Baxter, 658 Marine St., Mobile, Ala.

“As a Radio® Frequency Amplifier with a 199 tube, it certainl £ d
beautifully and added a lot of power to the Radiola 20.”—-R:)bgrtp§f OAr?éeer,

Cincinnati, Ohio.

‘“Haye received Amatenr Phone Statio,

KDKD, WLS, 2XZ (WABC), and

ns, also Short Wave Broadcasts from
2XAL.  Also heard WOO on board the

‘Leviathan’ talking to WSPN. Received this with sufiicient volume on loud

speaker to be lheard in next room.

Absolutely clear, no squeals, or hand

capacity. I am more than pleased with the Unit.”’—A. F. Colton, 622 Ever-

green St., Ashland, Ohio.

““Received several Short Warve stations right off the reel. 1 expect to receive
Europe.”’—Patrick Curry, 203 14th St., Jersey City, N. J.

“I have been using your Multi-Unit as a_one-tube receiver, employing a 201-A
tuhe with very good results.”’—Nathan Xdwards, 3453 Indiana Ave., Chicago.

“Your Walker Multi-Unit js a wonder in Radio achievement. I wouldn't take
$25.00 for mine if I could not get another.”—Wm. Honerman, Route 6,

Kingfisher, Okla.

“I use the Unit as an R.F, Booster and the results are wonderful. Distance
comes in like Jocals.”’~—S8. F. Kisco, 7511 Ridgeland Ave., Chicago, 11l

“I have_ one of your Multi-Units and it has done everything as you have
stated. T have also used it as a Blodulator Oscillator and it has done as_good
as higher vriced equipment. As a Short Wave with my Atwater Kent it re-
minded me of 0ld times. The Radio Public don’t know what they miss.”’—
James 3. Griffin, 2426 Fairview Ave., Wichita, Kansas.

“The ‘Booster’ works fine. 1 have been able to get a lot of stations in the

daytime that 1 could not get before.

Tried the one tube arrangement and

can get WLW and WENR (Chicago).””—Edw. A. Schneider, 416 Capitol

Bldg., Harvisburgh, Pa.

Should Your Dealer Be Unable to Serve You—Mail
Your Remittance Directly to Factory

$16.00—NOW IS THE TIME TO BUY!—-$16.00

FREE MULTI-UNIT FOLDER MAILED UPON REQUEST

One of America’s Pioneer Radio Manufaclurers

THE WORKRITE RADIO CORP.

1835 East 30th Street

Cleveland, Ohio
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Fig. 3. In this pho-
tograph may be seen
another electrical in-
strument which pro-
duces sounds similar
to the Theremin.
This is, however, ar
electrical cello which
is played upon by a
finger-board. This
was designed to pro-
duce a volume far in
excess of an or-
chestra

bodying an electrical vibrating system. It aims to provide a
novel method of and means for producing sound in musical
tones or notes of variable pitch, volume and timber, in realis-
tic imitation of the human voice and various known musical
instruments. One object of the invention is to provide a
simple and inexpensive instrument capable of producing musi-
cal tones according to the method embodying the same, the
pitch, volume and timbre sounds may be varied over a wide
range, and with delicate graduation.

An instrument embodying the invention comprises a sound
receiver, such as the telephone receiver or loud speaker, con-
nected to an oscillating system adapted to be controlled or
effected by an object or objects, such as the hand or fingers
of an operator held in relative position in proximity to an
element of the system. For example, an electrical oscillating
system including oscillator tubes of the electro-ionic type
may be employed, and the circuits of the system may be so
correlated that the frequency or frequencies of the electrical
oscillation will vary in accordance with the variations in the
electrical capacity or other characteristics of the controlling
circuit caused by the movement of external objects such as an
operator’s hand or fingers as above stated. The operator’s
hands, or the objects moved by him are not required to make
physical contact with the instrument, but if the instrument is
arranged to permit such ‘contact the generation or production
and control of the sound is not affected directly thereby as is
the case with the ordinary musical instrument.

Two Oscillators Used

In order to generate clear sound or musical tones and per-
mit ready control thereof, a plurality of oscillators are em-
ployed, having a frequency above the audible range but inter-
acting with each other to produce interference or beat notes
of audible frequency. The frequency of one or more of the
oscillators is controlled by the operator to produce beat notes
of the desired pitch. The apparatus in preferred form also
embodies means for controlling the volume and timbre of the
music.

The improved method and means of this invention produc-
ing sound or musical tones possesses great advantages over
ordinary musical instruments of the prior art. Apart from
the simplicity in construction and operation of an instrument
embodying the invention, it is capable of producing clear
and pure musical tones in realistic imitation of a known in-
strument, such as the violin for example, and may be so con-
structed that the characteristics of the sound or music pro-
duced thereby may be changed as desired in imitation of
various other instruments, whereas the ordinary musical in-
strument such as the violin produces sound tones of fixed
and well known characteristics. The instrument is not limited,

however, to the production of music but may be employed to
generate sound or operate signals for various purposes.

Other Objects

Other objects and advantages of the invention particularly
with reference to electrical elements and circuits and their
arrangements in systems for securing various results in differ-
ent constuctional embodiment which have been devised, will
appear from the following description considered in connec-
tion with the accompanying drawings in which are shown
several modified forms of the invention. Various practical
embodiments of the invention are hereinafter described in
order to mnake a full and complete disclosure, but the inven-
tion obviously is not limited to the specific arrangement
shown and it is to be understood that no limitations thereon
are intended beyond those set forth in the appended claims.

Numerous Elements

A preferred form of instrument embodying the invention
and operable according to the method of embodying the same
comprises the following elements:

A control element or electrode with relation to which an
object such as the hands or fingers of an operator are moved
to control the pitch and the character of the sound tones
emitted by the instrument. Said element does not function
like the antenna in a wireless receiver or apparatus, i. e., it
does not receive or detect radiant energy transmitted from a
distant station, but has a novel and radically different func-
tion that will appear from the details in connection with the
various circuit arrangements.

Oscillating circuits adapted to produce one or more deep
notes of audible frequency. .

Means for regulating the volume of the sound tone.

Means for switching individual sound tones on and off as
desired.

Means for controlling the timbre of the sound tones.

Means for eliminating or nullifying the natural oscilla-
tions of the amplifier or reproducer to prevent the produc-
tion of undesirable noises or distortion of the sound tones.

In broad aspect the means of the invention comprises an
oscillating system capable of producing audible sound tones
and adapted to be influenced or affected by an object or ob-
jects such as the hands or fingers of an operator moved in
proximitive relation to an element thereof, together with a
sound reproducer operatively connected to some system.
Stated differently, the invention embodies a method and means
for producing sound or musical tones characterized by an
oscillating system in which the period is varied and the char-
acteristic sound emission from which is changed by the move-
ment of an object or objects in proximitive relation to an

Fig. 4. Another ex-
tension of the There-
min idea is depicted
in this picture where
the reader may see
the internal construc-
tion of a combined
radio receiving set
and Theremin.. The
loop at the left is
one of the control
elements while the
rod extending up-
ward at the right of
the raised cover is
the other controlling
electrode, one being
for volume control
and the other being
for tonal control
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For Real Se_lecti_vity—
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SCREEN
GRID
TUBES

SUPERB new model of advanced design that

provides an unequalled combination of selec-
tivity and amplification. Five A, C. Screen Grid
Tubes—Five Tunable intermediate transformers— .
Complete shielding—Power Detection—one dial con-
trol—and Built-in A. C. Filament Supply.
The Model C Tuner may be operated in connection
with any standard two stage amplifier supplying plate
voltages of 67%4—90 and 180.

MODEL C

A.C. SCREEN GRID SUPERHETERODYNE TUNER—PRICE. $95.00
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element thereof. The said system may be electrical and so
arranged that movement of an operator’s hands or fingers
will change the electrical characteristic thereof such -as the
electrostatic capacity between certain elements which deter-
mine the period of the oscillator. It is obvious that other
types of oscillating systems and other means of control may
be employed to accomplish the same results.

Above Audible Range

The oscillating frequencies of the oscillators are prefer-
ably ahove the range audibility but are nearly the same so that
the interference frequencies produced in the circuit of the
tube will be relatively low and produce a deep note of audi-
ble pitch in the loud speaker. The frequencies of vibrations in
the circuit of the tube may be called audible frequencies as

they will have substantially the same number of vibrations

as the vibrations of an audible sound wave. The pitch of
this note and the presence and strength of the overtones are
controlled by selection and arrangement of the condensers,
inductances and other elements in the circuit in a known man-
ner.

The frequencies of an oscillator may be of the order of
500,000 cycles per second, the precise frequency being so
chosen that no interference with broadcast reception is pro-
duced. The values of inductance and capacity employed in
the oscillating circuit are selected in accordance with well
known principles to provide the desired frequencies and the
variation of the capacity of the variable oscillator is affected
by the change of capacity of the control electrode which
change in capacity in instruments that have been built is of
the order of 105-10% microfarads. It will be understood that
this change in capacity affected by external control is so

N~-KING

5

TUNABLE
INTERMEDIATE
TRANSFORMERS

Set Builders—Write for information
and discounts

MISSISSIPPI VALLEY RADIO CO.,
914 Pine St., St. Louis, Mo.

Please rush complete data on BRAXTON-KING MODEL
C TUNER.

correlated with the capacity in the oscillator circnit that the
resulting range in pitch of the musical instrument covers sev-
eral octaves.

The sound generated in and emitted through the loud
speaker is also controlled by the movement of an object or
objects such as an operator’s fingers in proximitive relation
to the electrode or control element which is connected to the
oscillating circuit and to the grid of the oscillator. The elec-
trical characteristics of the set control element influence the
period of frequency of the oscillator and the character of the
deep note in the reproducer. As the operator’s fingers are
moved in suitable relationship with set control element the
pitch of the deep note in the reproducer is varied and con-
tinuous variation may be produced with most delicate gradua-

‘tions for the continuous movement of the fingers.

Capacity Changes

This control is primarily the result of a change in the
electrostatic capacity between the control element and the
ground potential, or betweer the conirol element and the
other elements of the circuit. Therefore, it is obvious that
other objects than the operator’s fingers would be operable
to vary the tone produced. Furthermore, it will be appre-
ciated that the amount and direction of the controlling move-
ment will depend somewhat upon the dimensions and ar-
rangements of the control element which may be of such
character that movement of the fingers to the extent required
to play an ordinarv instrument such as the violin, will pro-
duce a corresponding effect and note change in the present
sound generaling instrument, so that one who has learned to
play the violin or some other instrument will have little diffi-
cultv in playing the present instrument.

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine and Technical Review

wWww americanradiohistorv com’


www.americanradiohistory.com

130

Citizens Radio Call Book Magazine and Technical Review

Lincoln DeLuxe Ten Now Using Five Tuned
Intermediate Stages
(Continued from page 53)

Tuning the Primary

After determining that the primary of the transformer be
tuned there is still left one remaining possibility, namely,
tuning both the primary and secondary. Tuning the secondary,
of course, would eliminate the short circuiting effect of the
input capacity of the tube. When both the primary and
secondary are tuned a maximum transfer of energy no longer
takes place with close coupling. The condition for maximum
transfer of energy, to the contrary, a very loose coupling.
Since space limitations eliminate the possibility of separating
the primary and secondary by a space of 6 or more inches,
depending upon the type of coil used, it was necessary to run
one of the coils so that it was practically at right angles to
the other. It was found, however, that there is no such thing
as perfect shielding. The gain which can be obtained with
the tuned primary transformer is more than can be success-
fully used. The tuned primary transformer gave a gain of
75 per stage at a frequency of 475 kilocycles with complete
copper shielding and by-passing. It was found, however, that
this gain had to be reduced for stable operation. For this
reason the tuned primary and secondary transformer was
found to offer no advantages, from a standpoint of the amount
of amplification which could be used in the set, and, had the
distinct disadvantage of an additional adjustment for each
stage.

The consistent performance of this new receiver has entirely
revolutionized the designers’ ideas of the possibility of radio
reception. The high noise level in the past has made this
distant reception very unpleasant to listen to, and the high
amplification in the Lincoln DeLuxe 10 with ability to tune
below the noise level, and, at the same time, its extreme selec-
tivity allowing every, channel to register, has come closer to
producing the ideal receiver.

A. C. Self-Modulated Oscillator May Be Help
in Servicing Sets
(Continued from page 108)

device for maximum deflection of the meter. When this con-
dition is had the receiver is in line. This point of adjustment
should be checked at approximately two places on the dial,
some place preferably near 700 kilocycles and 1200 kilocycles.

Parts Used
The list of parts as used in this tester was:
Hammarlund aluminum shield
X-L type G-5 vario-densers
Hammarlund 50 m. m. f. midget variable condenser
Frost 1000-ohm rheostat
Benjamin 9040 4-prong socket
10-watt 110-volt Jamp
Standard porcelain base receptacle
Silver-Marshall No. 121 shielded .00035 coil
Thordarson 2902 transformer
Frost 30-ohm rheostat
Jewell pattern 64 current squared thermo coupled gal-
vanometer
General radio switch arm
General radio switch contacts
Bakelite panel to fit
Eby binding posts
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S-M 722 D. C. Now Designed For Use on
Batteries With High Gain
(Continued from page 51)

Silver-Marshall 30X selector coupler
Silver-Marshall 122 shielded r. f. coil
Silver-Marshall 123 shielded r. f. coils
Silver-Marshall 275 r. f. choke
Silver-Marshall 270U push-pull input transformer.
Silver-Marshall 2588 push-pull output choke
Silver-Marshall 818 hook-up wire

C-R 222 tube sockets

C-R 112A tube sockets

Potter 30B condenser blocks

Polymet .006 large moulded condenser
Polymet .00015 condenser

Polymet .0005 condenser

Yaxley 10 MJP 10,000 ohm potentiometer
Yaxley 422 insulated tip jacks

Carter 2A closed circuit jack

Yaxley 815C 15-ohm center-tapped resistor (red)
Durham 2 megohm 1-watt resistors

Durham 60,000 chm 1-watt resistor (blue)
Carter sub-base rheostat

Durham 20,000 ohm 1-watt resistor (orange)
H & H 1565 on-off switch

5-lead battery cable, 54-in.

KK 817 brown wood knobs

Moulded binding posts

Set of hardware
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Engineering Show Might Take Place of
Annual Consumer Show
(Continued from page 82)
an engineering show would be received favorably, although I
shall be much interested to see the results of any such move-
ment as you may be able to imitate in this respect.”

Walter E. Holland, chief engineer, Philadelphia Storage
Battery Co., Philadelphia, Pa.: “Good idea to cut out con-
sumer’s shows, but there is no real need for an engineering
show in my opinion. If held at all it should come about six
months ahead of the June trade show.”

J. W. Million, Jr., chief engineer, Bremer-Tully Mfg. Co.,
Chicago: “The logical program as followed by motors is
new developments introduced twice a year. The automotive
trade show is in January. The radio in June might well be
July, T believe. Automotive improvements are introduced in
August to stimulate sales in the declining fall period. New
improvements in radio are and should be introduced in Janu-
ary to stimulate sales in the declining sales period. Engineer-
ing conventions and shows should precede such periods by two

» to three months.”

F. J. Marco, chief engineer, Audiola Radio Co., Chicago:
“It seems that if you hold such a show earlier than March
{or February at the earliest) most parts manufacturers will
not be ready with their new products. We have had this ex-
perience in the past, particularly with manufacturers of the
larger units, such as tuning condensers, new designs of r. f.
coils, etc. While I am sure that the engineering fraternity
will be almost unanimous in its response favoring such a
show, I wonder if it would be economic from the standpoint
of the exhibitors. It seems to me that there would be almost
as many exhibitors as potential customers, since there are
certainly less than fifty radio manufacturers in the country
who are quantity purchasers of parts.”

Arthur Moss, president, Electrad, Inc., New York: “It is
our opinion that a show of this type would be very valuable
to the entire radio industry and should be held in the early
part of November under the auspices of the I. R. E. and
R. M. A. combined. The place should be carefully chosen
preferably not in New York or Chicago but a location con-
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venient to both. If, of course, will be essential to have suit-
able facilities for the show, for in my opinion this would be
a very popular show. Would be very much interested in
obtaining a report covering this entire matter.

R. H. Langley, director of engineering, Crosley Radio Corp.,
Cincinnati, Ohio: “I can see a considerably potential value in
such a show provided it was properly managed and spon-
sored.”

Henry G. Richter, vice president, Flectrad, Inc., New York:
“It is quite evident that two shows as outlined would be of
great value to the industry. I believe that the most logical
time for an engineering show would be in the early part of
November because the engineers at that time, in my opinion,
are laying the groundwork for their circuit design. This show,
I think, should be held at some point convenient to the middle
west and eastern parts and set manufacturers. Do not think
it should be in Chicago or New York but at some place where
the necessary arvangements could be made. This show should
be held in my opinion under the auspices of the I. R. E. or
the R. M. A. in conjunction with the I. R. E. Do not believe
that the R. M. A. should have complete charge of an engineer-
ing show but it might be well for them to work with our engi-
neering society on this matter”

In the following paragraphs we are indicating the opinions
of the various engineers listed below. In each paragraph the
date is shown first, next the city where the show might be
held and last the organizalion under whose auspices it should
be held.

How They Replied

K. E. Rollefson, Chief Engineer, National Electric Prod-
ucts Co., Chicago: (September or October) (Chicago and
New Yotk alternately) (R. M. A.)

A. A. Woods, Chief Engineer, All-American Mohawk Corp,
Chicago: (Tirst quarter} (Chicago) (R. M. A.)

A. Crossley, Chief Engineer, Howard Radio Co., South
Haven, Michigan: (January) (Chicago or New York) (R. M.
Al)

W. I. Schnell, Chief Engineer, Electrical Research Labora-
tories, Chicago: (January or February) (Chicago) (Parts
manufacturers and engineering services.)

E. R. Stoekle, Chief Engineer, Central Radio Laboratories,
Milwaukee, Wis.: (December) (Chicago) (R. M. A. or 1. R.
E)

*W D. Pack, Chiel Engineer, Utah Radio Products Co., Chi-
cago: (Not later than February 1st) (Chicago) (R. M. A.)

Roger Williams, Chief Engineer, Triad Mfg. Co., Inc., Paw-
tucket, R. I.: (May or before) (New York) (R. M. A.)

W. A. Ellmore, Chief Engineer, Carter Radio Co., Chicago,
T1l.: (November) (Middle West) (R. M. A. or I. R. E.)

Roger M. Wise, Chief Engineer, Sylvania Products Co.,
Emporium, Pa.: ( January or February) (New York) ( I. R.
E., R. M. A. or both.)

Leslie F. Curtis, Chief Engineer, American Bosch Magneto
Corp., Springfield, Mass.: (March or April) (New York or
Chicago) (R. M. A.)

E. E. Collison, Chief Engineer, Capehart Corp., Ft. Wayne,
Ind.: {March) (Chicago) (R. M. A.)

R. L. Osborne, Chief Engineer, Dongan Electric Mfg. Co.,
Detroit, Mich.: (June) (Chicago and New York alternately)
(R. M. A)

Ford Studebaker, Chief Engineer, A-C Dayton Co., Dayton,
Ohio: (December) (Chicago or Cleveland) (Engineering Di-
vision R. M. A.)

C. . Wolcott, Chief Engineer, The L. S. Gordon Co., Chi-
cago: (March) (Chicago) (R. M. A.)

Robert S. Doak, Chief Engineer, Premier Elec. Co., Chi-
cago: (January) (Chicago) (R. M. A.)

F. E. Johnston, Chief Engineer, Amrad Corp., Medford
Hillside, Mass: (December or January) (Chicago or New
York) (R. M. A.) ’
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The Perfect

Broadcast Receiver

This model—the finest radio engineers have yet
conceived—is the outgrowth of long experience in
building precision instruments for governments and
professional operators,

It is strictly custom built. Master mechanics take
ample time for the most exacting work and ac-
credited radio engineers test every instrument on
all classes of reception. Exquisite cabinets and per-
fect performance give the radio connoisseur a satis-
faction that is genuinely new.

The New Giant of Radio

Super Features

Ten Radio Tubes—Long Range—Super Power and Selec-
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through selected dealers
in the principal cities of
the United States and
foreign countries.

BOOKLET

NORDEN-HAUCK, INC.
Declaware Ave. and South St.,
Philadelphia, Pa.

Please send a booklet describing your
new Admiralty Super 10 to

NORDEN-HAUCK
1icorporated Name...ooooe
Engineers
Philadelphia, Pa. -
U. S. A.
[ OSSO

C. I. Stromeyer, Chief Engineer, Cable Radio Tube Co..
Brooklyn, N. Y.: (January) (Chicago) (R. M. A.)

David Wald, Chief Engineer, United Scientific Laboratories,
Inc., New York: (January) (New York) (R. M. A.)

Nathan Goldman, Chief Engineer, Duovac Radio Tube
Corp., Brooklyn, N. Y.: (March or April) (New York)
(I. R, E)

M. Bjerndal, Chief Engineer, ¢/o Hardwick Hindle, Inc.,
Newark, N. J.: (December or January) (New York) (I. R. E.)

V. A. Johnson, Chief Engineer, Supreme Instruments Corp.,
Greenwood, \/hss (January) (Chicago) (R. M. A))

R. H. Cald\\ell Chief Engineer, Colin B. Kennedy Corp.,
South Bend, Ind.: (Janualy) (Middle West) (R. M. A.)

C. C. Eickhardt, Chief Engineer, Igrad Condenser & Mfg.
Co., Rochester, N. Y.: (November or December) (Chicago)
(R. M. A))

Geo. B. Horn, Chief Engineer, Dudlo Mfg. Co., Ft. Wayne,
Ind.: (February) (Chicago or Pitisburgh) (R. M. A.¥

Paul Hetenyi, Chief Engineer, Polymet Mfg. Corp., New
York City: (March or April) (New York or Chicago) (R.
M. A.) -

E. S. Pridham, Chief Engineer, The Magnavox Co.,
cago: (April) (Chicago) (R. M. A.)

C. P. Mason, Chief Engineer, Stewart-Warner Corp., Chi-
“cago: (November) (Chicago) (R. M, A.)

N. C. Schellenger, Chief Engineer, Chicago Telephone Sup-
ply Co., Elkhart, Ind.: (May) (Chicago) (R. M. A.)

E. J. Doyle, Chief Engineer, Transformer Corp. of Amer-
ica, Chicago: (December) (Middle West) (R. M. A.)

W. A. Fricke, Chief Engineer, Yaxley Mfg. Co., Chicago:
{April) (R. M. A)

M. Heald, Chief Engineer, Thordarson Elec. Mfg.
cago: (Februaly) (R. M. A)

E. K. Oxner, Chiel Engineer, High Frequency Laboratories,
"Chicago: {January) (Chicago) (Parts Manufacturers)

J. W. Million, Chief Engineer, Bremer-Tully Mfg. Co., Chi-
cago: (October and March) (New York and Chicago) (I.

E.)

R. H. Langley, Director of Lngineering, Crosley Radio
Corp., Cincinnati, Ohio: (January) (Cleveland) (R. M. A.)

Henry G. Richter, Chief Engineer, Electrad, Inc., New York:
(November) (Middle West) (I. R. E. or the R. M. A. in con-
junction with the 1. R. E.) _

F. J. Marco, Chief Engineer, Audiola Radio Co.,
{February or March) (Chicago) (R. M. A.)

Chi-

Co., Chi-

Chicago:

C. E. Stevens, Chief Engineer, Stevens Mfg. Co., Newark,
N. J.: (April) (New York or Chicago) (R. M. A.—Good
Idea.)

P. G. Andres, Chief Engineer, Temple Corp., Chicago:
(January) (New York or Chicago) (R. M. A.—Excellent
idea.)

D. E. Replogle, Chief Engineer, Jenkins Television Corp.,
Jersey City, N. J.: (January) (New York) (R. M. A—Excel-
lent idea.)

W. E. Holiand, Chief Engineer, Philadelphia Storage Bat-
tery Co., Phlladelphla Pa.: (November) (New York) (R.
M. A)

Analysis of Choices

An analysis of the time when the engineering show should
be held seems to indicate that January has the preference with
thirteen choices, next comes March with six choices, then De-
cember with five and November with five.

Among thé cities, Chicago seems to have first choice with
seventeen, New York with seven and alternate New York or
Chicago comes next with six, and no city specified being four.

As to the auspices under which the show should be held, the

R. M. A. leads with twenty-nine, followed by the alternate
R. M. A. or I. R. E. with three and the I R, E. itself w1th

two.
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Tabulation

In the tabulation below may be seen the manner in which
replies were received as to time, city and auspices.

TIME CITY AUSPICES
November ... 5 Chicago . ... 17
December .. 5 New York -1
January . .13 Cleveland 1 :
February . ¢ Chicago or New York 6 R. M. A.or L R.E...._ 3
March ... 6 Chicago or Cleveland. 1- Parts Manufacturers and
April _. _ 3 Chicago and New York 1 Engineering Service .. 2
May ... 2 (alternately) Not specified —ooooree 1
June .. 1 Chicago or Pittsburgh. 1
First Quarter.. 1 Not specified .. 4

Elsewhere ... .. 1

With the Accessory and Parts
Manufacturers
(Continued from page 109)

These small units are designed for rivet, one hole mounting
directly to chassis member and will be furnished in two types,
wire pigtail on one end, other end grounded or wire pigtails
on both ends.

Compo Mfg. Co. is located at 217 W. Illinois St., Chicago,

Illinois.

New Radio Course
& FTER years of preparation, research, study and inves-

tigation, the Radio and Television Institute now offers
a radio course which has been pronounced by certain
members of radio trades organizations to be of the very highest
order, thorough, covering every branch of radio and repre-
senting just what is needed for making thorough service men.
Unique in the R. T. 1. organization is what is known as the
R. T. I. Round Table. This round table is made up of F. G.
Wellmann, director of the school; I'. H. Schnell, chief of staff;
Allan C. Forbes of the Triangle Electric Company, in charge
of the service end of the course; Homer Hogan, general man-
ager of KYW, Chicago, in charge of the broadcasting division;
Harold P. Manley, a prominent engineer, and Ira E. Rice, in
charge of talking pictures.

This round table, which is beginning to draw considerable
comment, meets regularly, when the big problems in radio are
threshed out and new things are moulded in shape to be sent
out to students. The round table keeps this training up-to-date.
Its members include some of radio’s brainiest men; and as a
group they represent a great educational force, entirely new
in the science of home study instruction.

The R. T. I. course also includes talking pictures, their in-
stallation, etc., and television. Television is slowly progressing
and the time is coming when it will be the biggest thing in
radio. That is why R. T. 1. trains its students on the rudiments
of television and keeps them up-to-date with its many new
phases and developments.

Durham Has New Resistor
THE new unit recently designed by International Resist-

ance, has an overall length of 55 in. and a diameter of

2/16 in., making it a very small and compact unit where
space saving is essential and low power dissipation is in order.
It is called type MF 4%/,

The wunit is excellent for use in connection with faders,
attenuation controls, and where a number of resistors are
vequired for controlling the volume output of amplifiers used
in theatre installations, radio sets, heavy duty amplifiers, etc.

The resistor is manufactured in all ranges from 100 ohms
to 3 megohms, with wire leads two inches in length; has a
normal rating of 143 of a watt and is available for customer’s
requirements immediately. '

ve REESONATOR

TRADE MARK

for Sharp Tuning—Distance—Power
OVER 30,000 SATISFIED USERS

BR_ING your
For all sets using an untuned
floating or antenna tube, such as
Atwater Kent Models 30-32-35-37-
38-49, Crosley Bandbox, Radiola
Models 16-17-18-51-33-333, Dayfan,
Apex 28 Models and many oth-
ers. Attaches across aerial and
ground leads without tools in less
than a minute.

It Will enable you to tune sharper
and plays with dance volume, sta-
tions which are barely audible or
sometimes entirely inaudible with-
out it. Requires tuning only when
additional selectivity or power is
3 required. - Attractively constructed
y B from hard rubber and bakelite in

set up to date!

(Pat. Pend.) 7 a highlz: polished rich mal'(lio%any
Not a color. Guaranteed against defects
$4’75 COMPLETE wave trap  in material and workmanship for a

period of six months.

Get a REESONATOR from Your Dealer Today,
Or Order Direct Giving Dealer’s Name

REFPETE T LD PR L

SEND COUPON NOW
F. & H. RADIO LABORATORIES
Dept, 107 Fargo, North Dakota
1 enclose check or money order for $4.75 for
which send me a Reesonator postpaid.

F & H RADIO 1 Seud Reesonator C. O. D.
LABORATORIES [] Send Dealers’ Proposition.

We Guarantee Satisfaction \
[ ]
[ ]
1
B
[ ]
1
Dept. 107, Fargo, N. D. : ] FPlease send Literature,
1
[}
1
L

Try one for three days at our
risk. Il not thoroughly satls-
fied your money will be cheer-
fully refundeq.

Ref.: Fargo Natlonal Bank
Dun’s or Bradstreet’s

Dealers — Over sixty Leading

Jobbers carry this item In stock. LI L T YL P L R

LIFE-TIME DX AERIALEEL

Length 30 Ft.

Brings in Sta-
s tions You Never
Heard Before

Assembled ready
to, string up.
Brings in great
‘volume. but  re-

Guaranteed Double Volume and SharperTuninq

tains the selectivity of a B80-ft. aerial. Rings are heavy gauge solid zinc,
Duplicates in design and non-corrosive materials the aerials used by most of

largest Broadcasting Stations. Design permits using this powerful aerial in
30-ft. space (preferably outside). Sharpens tuning of any receiving set be-
cause of short length but has enormuous pick-up because 159 feet of No. 14
enanieled eopper wire is used. Made for owners of flne mdio sets who want
greater volume on distance without destroying sharp funing. (Also used by
many owners of short-wave outfits.) ‘“Makes a good radio set

better.”” 1nsurance approved Lightning Arrestor furnished. Price...

No. 60—Length 60 feet. Price $12.50

Assemhled—ready to string up. ‘“BIG BOY” size. (Same description  as
above, except that 300 feet of wire is used making this the most efficient
and powerfnl aerial possible ic manufacture.)

Manufactured by

THOROLA RADIO PRODUCTS é?i?c?ﬁ%‘f“}‘fiﬁﬁgfs

1200 Newest

RADIO
VYVALUES

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-
7 dise at Wholesale
I, CATALOG Prices

TERN RADIO MFG. CO.

“The Big Friendly Radio House”
128 West Lake Street Chicago, Il

|| Choice of
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FREE!

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 handle,
brass plated barrel, 34-in. diamond-shaped
tip, temperature 500 degrees maintained,
Handle insulated
against possible short. A genuine high-grade

handle remains cool.

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, lll.

Here's my $1.75 (Foreign $2.00), for which please send ‘
me a Ward Electric Soldering Iron free and enter my

subscription for the Citizens Radio Call Book Magazine |
for one year starting with the

[ Sept. [ONov. [ ]Jan. I:] March issue.
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New Junior Model Noise Eliminator
THE Insuline Corporation of America announces the de-

velopment of an improved compact rnoise eliminator,
for all-electric radio receivers, known as the new model
Filtervolt, Jr.

The new Filtervolt, Jr., while retaining all the points of
superiority of the original model, has been improved in a
number of important respects. A recently developed filter
system, operating on an entirely new principle of resonance,
permits the use of much smaller condensers and chokes. This
mnakes it possible to incorporate greatly increased noise elimi-
uating properties in the same compact space. This method of
filtering out line noises is the result of months of research
work on the part of Alex G. Heller, chief engineer of the
Insuline Corporation of America.

The Filtervolt, Jr., is particularly adapted for use in elimi-
nating the inore common disturbances from household appli-
ances, such as vacuum cleaners, sewing machines, electric fans,
electric heating pads, the switching “on” and “off” of electric
lights, electric toasters, floor polishers, drink mixers, dial tele-
phones and all appliances using small motors of one-sixteenth
horse-power or less.

The application of the Filtervolt, Jr., to the radio receiver,
is simplicity itself. It is merely necessary to remove the re-
ceiver plug from the house-current receptacle and plug the
Filtervolt, Jr., in its place. The connection from the radio
set is then made to a receptacle at the other end of the Filter-
volt, Jr. No other controls are provided, nor are any further
adjustments necessary. The receiver is turned on and operated
in the usual way. In cases where the interference persists
after the Filtervolt, Jr., has been put into the circuit, it is often
possible to eliminate this by utilizing the extra binding post
on the side of the device to make a ground connection. This
is done by connecting a wire {rom the binding post to a steam
pipe or a water pipe.

In some instances, better results may be obtained by placing
the Filtervolt, Jr., between the source of current and the par-
ticular appliance which is causing the disturbing noises in the
radio set. Of course, if the interference emanates from the
antenna system, rather than from the a. ¢. mains, the Filtervolt,
Jr., would not be effective, as this type of interference comes
under the heading of “static.” Tt is possible to check up on
the antenna system, by tuning the set to a strong local station
and removing the antenna and ground wires, 1If the crackling
interference still persists, the use of the Filtervolt, Jr., is
recommended.

Filtervolt, Jr., can be installed by any layman, however,
since it is plugged in just like a floor lamp. It makes an ideal
eliminator for every a. c. set owner, since the improvement in
radio reception will be noticed and appreciated every day in
the year.

Jefferson Announces Checker

been perfected by the Jefferson Electric Company, 1500
South Laflin Street, Chicago, after several years of ex-
perimentation and research.  With only two readings, it is

| i NEW and simplified tube checker for a. c. tubes has just

of

possible to determine the condition of all popular makes

- a. ¢. tubes.
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The test is extremely simple. Place the tube in the proper
socket and note the reading. Then press the small button and
note the second reading. The difference between the two read-
ings indicates accurately the amplification and the mutual
conductance of the tube. The greater the difference in read-
ings the greater the amplification.

Fach tester is furnished with complete instructions, including
a scale which will enable the user to determine whether the
tube is good, fair, or poor. By other indications, it is possible
to know whether the plate and grid are shorted, whether the
plate is open, and whether the filament is open or shorted.
The initial reading is an indication of the filament emission
and plate resistance. The tester consists of six sockets, one
each for the 220, 227, 224, 245, 171A and 280 type tubes, a
milliammeter, a push button, and the connection for testing
screen grid tubes.

The Jefferson a. c. tube checker is built to the high Jefferson
standards. It is guaranteed against defects in material and
workmanship. ‘

Eby Takes Larger Space

HE H. H. Eby Manufacturing Co., Inc., formerly located
Tat 4719 Stenton Avenue, Philadelphia, has moved into

very much larger quarters right beside Shibe Park, the
home of the World’s Champion Philadelphia Athletics, at
Twenty-second Street and Lehigh Avenue.

This change was made necessary by a substantial increase in
the company’s business during 1929, and plans for even
greater expansion during 1930,

The Eby Company manufactures radio parts and is one of a
group of parts manufacturers recently merged with the Utah
Radio Company of Chicago.

The Eby Company, which is the only eastern manufacturer
in the group, will in future manufacture some of the products
of the other merged companies for sale, distribution and ware-
housing in the eastern states.

With the Atwater Kent Company and the Philadelphia Stor-
age Battery Company already located in Philadelphia, and
with the concentration of all manufacturing activities of the
combined Victor Company and Radio Corporation in Camden,
Philadelphia is rapidly becoming one of the most important
radio centers in the United States.

Hickock Has New Tester

LLUSTRATED in this column is the Hickock Models SG-
I 4600 radio set tester which consists of five Hickock instru-
ments and two types of tube holders mounted in a solid
bakelite case. The instruments are convenijently arranged and
so interconnected that all circuits of all radio sets, whether
using a. c. or d. c. tubes, can be quickly and easily tested.
The use of five meters in the SG-4600 radio set tester enables
the operator to read all the circuits and functions of the radio
set and the tube under test simultaneously. The plate voltage,
heater or filament voltage, grid bias and plate curvent are

St

@ IR the start.

his own business.

Independent Electric Works
4912 North Clark St.
Chicago, Il

Charging BATTERIES
OOWI’ &arts Ybu how to make big

I've prepared a FREE book, explaining all
details. Ralph Miranda is making $125.00 per week in
| You can get a good share of the
L. battery charging business in your community with my
Service Station Charger—It's years ahead of ordinary
chargers—handles more batteries.
thing—start you in a business of your own and put you on the
way to big money. Write for FREE BOOK.

C. F. HOLMES, Chief Engineer, Dept. T

FREE BOOK-Just Out

Let me show you

money right from

I explain every-

$3.00

Filtervolt Jr.

thoselinenoises

andclearup yourreception

The New Model I.C.A, Filtervolt
Jr. is a marvel of compactness.
Newly discovered principles result
in increased filtering capacity, built
into a small unit.

Filtervolt Jr. gives quick and
complete relief from line noises
caused by vacuum cleaners, small
motors, switching on and off of
lights, etc.

Filtervolt Jr. may be plugged
between current outlet and set or
between current outlet and the ap-
paratus that is causing the inter-
ference.

Every radio that is in any way
suffering fromn line noises needs a
Iiltervolt Jr.

The demand for Filtervolt Jr. is
so great that most dealers are now
carrying it regularly in stock. In
case your dealer can’t supply Fil-
tervolt Jr., send direct to us.

Filtervolt Sr. ($15 list) is a
heavy duty model and takes care
of almost any A. C. line noise.
Filtervolt  Service Model (list
$7.50) is especially designed for
trouble-shooting,

Send for latest 1. C. A. Radio and Television Catalog
INSULINE CORP. of AMERICA, 78-80 Cortlandt St., New York

A

. Have You Ever Tried
Dealing With a House
That Can Give You

RADIO PARTS COMPANY

311 State Street

Personal Service?

It Will Pay You to
Write Us About
the

Hammarlund-Roberts

6‘HiQ_309,

Milwaukee, Wis.
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HOTEL CENTURY

111 West 46th Street—Just East of Broadway—New York City

350 ROOMS — 350 BATHS

This New Hotel contains every

Just Completed

modern appointment

Every Room Has Private Bath

R £F £& & &k KB 6
@ E6 66 EF KE B&-ER

Situated in the heart of the city; near Railway Terminals.
All Leading Shops and Theatres within

JAMES A. FLOOD, Resident Manager

$3.00 Per Day Up Single
$4.00 Per Day Up Double

a stone’s throw,

shown at one time, thus obviating the necessity of using push
buttons or switches to get these four different readings on one
meter.

The new SG-4600 model indicates simultaneously all the
voltages and plate current entering screen grid tubes. Indi-
cates the control and screen grid voltages simultaneously.

The use of a new type connector cable with 5-prong plug
for connecting to set tester makes the operation of connecting
the matter of a few seconds, also eliminates all liability of
error.

The service man can more quickly and accurately service
any set with the SG-4600 radio set tester employing five meters.
The only switches to operate are those changing the range of
the plate voltmeter, plate milliammeter and a. c. filament volt-
meter. Usually in testing any individual set no change of
switches is necessary as the swilches may be set for the proper
range of the instrument before the test is begun and the com-
plete test may usually be made without further movement of
the switches.

Mistakes are further guarded against by printing on the dial
of each meter, the circuit which it measures, such as “plate
volts,” “a. c. filament volts,” etc. This is only possible when a
separate meter is used for each circuit. The liability of burn-
ing out or damaging any of the meters or tubes under test by
operating the meters on the wrong scale is made impossible by
the use of five meters.

The plate voltmeter incorporated in this device is a special
high resistance type, having a sensitivity of 1,333 ohms per
volt, which gives a resistance for the 300-volt scale of 400,000
ohms and for the 600-volt scale of 800,000 chms. "This instru-
ment is so connected that it can be used either separately or in
conjunction with the other instruments in making tests of cir-
cuits in radio receiving sets. To use this instrument sepa-
rately, connect to the jacks marked “Positive ‘B’ battery” and

“Negative ‘A’ battery.” The switch for changing the scale
range is located at the right of the meter. The grid switch,
located at the right of the grid voltmeter, should be set on
position marked “— Fil.”

The a. c. filament and line voltmeter is used only when
testing sets using a. c. tubes. The scale ranges are 3.3 and 15
volts and are selected by means of the three-position switch
located at the left of the meter. The meter is entirely discon-
nected from the circuits of the tester when the scale changing
switch is set in the “0” or central position. When testing sets
using d. c. tubes, this switch should always be in the “0” or
central position, as this meter must be out of the circuit for all
d. c. tests. To use this meter as a separate instrument, connect
to jacks marked “Positive ‘A’ battery” and “Negative ‘A’ bat-
tery,” setting the scale changing switch in the proper position
for the voltage to be measured.

The 150 scale on this meter is used for measuring line
vollage and is connected to line with the leads provided in
which are permanently connected a suitable resistance. These
leads should be connected to set tester by inserting the small
plugs on the end of the cable into the jacks located above the
meter. The other end of the cable should be inserted in line
socket. Make sure that the scale changing switch is on the
“0” position when reading line voltage. Do not leave the
meter continuously in circuit when reading line voltage.

The d. c. filament voltmeter is*the same type as the plate
voltmeter and has a scale range of 15 volis. The sensitivity of
this meter is the same as the plate volimeter, viz., 1,333 ohms
per volt, which gives a resistance for the 15-volt scale of 20,000
ohms. To use this meter as a separate instrument, connect to
jacks marked “Positive ‘A’ battery” and “Negative ‘A’ bat-
tery,” setting the a. c. filament voltmeter switch in the “0” or
central position. The filament reversing switch should also
be set on the left-hand position.
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The d. c. filament meter is also used to indicate the control
grid bias when testing sets using screen grid tubes. The in-
sertion of the phone plug connected to end of the No. 6A
adapter into lne phone plug in tester entirely disconnects this
meter from the filament circuit and connects same to control
grid and cathode.

The grid voltmeter is a companion instrument to the plate
and filament voltmeters and has the same sensitivity. The
scale is 100-0-80 volts and the resistance 200,000 ohms. This
high sensitivity allows the grid bias to be read correctly
through the secondary of all audio transformers. To use this
meter as a separate instrument, set the grid switch, located at
the right of the meter, on the position marked “— Fil.” and
connect to jacks marked “Negative ‘A’ battery” and “Negative
‘C’ battery.”

The plate milliammeter is of the double scale type, having
ranges of 20 milliamperes on the low scale and 200 milli-
amperes on the high scale. The switch for changing the scale
range is located at the left of the meter. To use this meter as
a separate instrument use the jacks marked “Pos. B” battery

and Neg. milliameter.

PPierce-Airo a. c. chassis, announce the introduction of a
screen grid battery chassis for which they report a con-

siderable demand.

This battery chassis has three stages of radio frequency in-
cluding one stage of screen grid amplification. It has an
illuminated drum dial, compartment for B and C batteries,
and is of rugged steel construction. The tubes required are
one 222 screen grid and five 112-A power tubes. The manu-
facturers are Pierce-Airo, Inc., 117 Fourth Avenue, New York
City.

Pierce-Airo Battery Chassis
IERCE-AIRO, Inc., manufacturers of the well known

ots Presage Good Radio
Conditions

Huge Sun Sp
REAT activity on the sun visible from the earth as a
G 700,000 mile row of sunspots, has brought poor radio
reception in recent weeks but it will probably be
followed by a gradual return to the good conditions of 1923,
Dr. Harlan T. Stetson, director of the Perkins Observatory at
Ohio Wesleyan University here, declared in a statement to
Science Service. He believes the recent solar disturbance
probably represents the peak of the present eleven-year sun
spot cycle. In collaboration with Dr. Greenleaf W. Pickard,
radio engineer of Newton Center, Mass., Dr. Stetson has been
studying the relation between sun spots and radio.

“The year 1930 should see a general decrease in solar
activity, with a corresponding decrease in the ionization of the
earth’s atmosphere,” Dr. Stetson declared. “This will favor
the return of radio reception to normal conditions. During
the subsidence period spasmodic outbreaks in the sun are to
be expected at Intervals, but with lessening intensity over the
next five or six years.

“Scientists differ in their ideas as to just what happens when
a broadcast wave travels over the earth. Some believe that an
ether wave is propagated which is reflected back to earth from
an ionized layer of the earth’s atmosphere known as the
Kennelly-Heaviside layer which lies some 70 kilometers above
the earth’s surface. Others maintain that the electric wave is
refracted rather than reflected from such a layer.

“Whatever the mechanism, the wave appears to be turned
back by this ionized layer of the earth’s atmosphere. Any
change in the intensity or degree of this ionization of elec-
trification of the earth’s upper atmosphere would have the
effect of bending the ray more abruptly or less abruptly
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Remarkable!

In dignified beauty within and without—in luxurious
comfort—THE Draxke 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; yet 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 wanagement
the world’s standard in hotel service

Lake Shore
Drive and
Michigan Avenue

Follow the Crowd
In the EAST—Call On

H. JAPPE COMPANY

We are Eastern Wholesale and Mail-order Distributors

H. JAPPE COMPANY
46 Cornhill, Boston, Mass.

Please send your new catalog of S-M and other parts, kits,
and radio supplies.

Address,,,_..,.......,,,,,,,,.,.,,,,,,.....__._.,_...,,_.,.,,_A_____.__________ S [ ]
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towards the earth and would at once be noticed in the intensity
of radio reception. The more rapid changes of this sort are
doubtless responsible for the phenomena of fading with which
every radio fan is thoroughly familiar.

“According to our theory, the sun constantly bombards the
earth’s atmosphere with electrons or bundles of energy of high
frequency which, in turn, tear apart the positive and negative
charges of the atmospheric molecules. In other words, they
ionize the atmosphere to a very considerable extent, thus pro-
ducing the Kennelly-Heaviside layer. If the sun is more active
on occasions, ag when large spots appear on its surface, the
degree of ionization increases, producing substantially the
effect of lowering the Kennelly-Heaviside layer and upsetting
the radio reception. When the sun is again less active, the
atmosphere tends to return to its normal state of ionization and
radio broadcasting reception tends to improve as the ionized
layer lifts.
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at WHOLESALE

EVERYTHING at AMAZING DISCOUNTS

Here is your opportunity to buy standard Radio Equipment at

TREMENDOUS DISCOUNTS. Greatest bargains ever offered on
SCREEN GRID RADIO SETS, DYNAMIC SPEAKERS, LATEST KITS,

PARTS, TUBES, ETC.

Screen Grid LAFAYETTE
All Electric A-C—9 Tubes

Wholesale presents the newest achieve-
ment in radio receivers—the 1930 LA-
FAYETTE. Screen-Grid, 245 Push-Pull,
Dynamic  Speaker. THE GENUINE
LAFAYETTE CAN BE PURCHASED
ONLY FROM WHOLESALE RADIO
SERVICE COMPANY.

30 DAYS FREE TRIAL

You can try a genuine LAFAYETTE in
vour home for 30 days free trial. If it
does not sell itself to you on sheer per-
formance you are under no obligation to
buy! Full details of this offer with our
catalog.

WHOLESALE RADIO SERVICE CO.

Big FREE Catalog!

Every item listed in the 1930 Wholesale
Catalog—the bargain book of the radio
field—represents REAL VALUE. New,
modern merchandise at startling reduec-
tions. No “‘closeouts” obsolete or distress
merchandise! Everything you buy from
WHOLESALE is unconditionally guar-

anteed.

Rush Coupon Today!

Aail the coupon below for a copy of the new
1930 WHOLESALE catalog. Yours for the
asking. We guarantee prompt service, courteous
co-operation and quick deliveries. Our Service
Department will be glad to help you with your
radio problems.

OO B N BN BN BN AR B R b NN AW

-

WHOLESALE RADIO SERVICE CO.
36 Vesey Sireet. Dept. C-19
New York, N. Y.

Please RUSH iree copy of your new 1930
WHOLESALE catalog. This does not obligate
me in any way. .

A Y0 LSOO -

Stashing Raalio

BARGAINS/

BUCKINGHAM 4.

Screen Grid 8 Tube A-C Chassis

Here is a REAL BARGAIN. Genuine
Buckingham 8 Tube A-C Chassis. 4 Screen-
Grid Tubes. 245 Push-Pull Amplification.
Utah Dynamic Speaker. Write for our special
price.

Big Price Reductions:
HAMMARLUND HI-Q

Write for Our Special Price

NATIONAL MB-29

Write for Our Special Price

WEBSTER PICK-UPS

Write for Our Special Price

Public Address Systems with latest equip-
ment. Racon and Wright DeCoster Expo-
nential Horns. Pam Amplifiers. Jensen, Rola,
Utah, Wright DeCoster, Magnavox Dynamic
Speakers, Microphones. REL Short Wave
Receiving and Transmitting Apparatus. Lat-
est Type Set Analyzers, including Jewell,
Readrite, Weston, and new Supreme Diag-
nomter. Everything at bargain prices.

Special Offerings in Consoles

Write for special bargains now available
in consoles.

36 VESEY ST. Dept',..NEwYQRK
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Upco Electric Pickup
THE Upco electric pickup has been designed to meet, in a

practical way, the exacting requirements of sound repro-

duction from records. Splendidly uniform frequency
response throughout the useful audio frequency range of from
5000 to 50 cycles together with its high voltage output more
than sufficient to meet the demands of any amplifier condition
insures an amazing fidelity of reproduction and tremendous
volume range.

The pickup structure embodies many mechanical features
which combine their beneficial effects to make this unit the
general standard of comparison. Iis graceful, beautifully
finished structure is supported laterally and vertically on
hardened steel balls—developing an effortless, almost friction-
less response to the complex record variations. This complete
freedom in mechanical action minimizes record wear and ob-
jectional needle-scratch.

The pickup armature is cushioned and balanced in an in-
genuous manner which provides a remarkably free needle
action without sacrificing the slightest degree of stability. This

unit bears a very enviable record of remaining in adjustment.

Securely mounted in the base of the Upco pickup structure
is a sturdy, non-inductive constant load volume control whose
resistance taper is so graduated as to secure perfect output
from the merest whisper to full, crashing volume.

In addition to phonograph service types, the Upco electric
pickup is assembled in a theatre model, similar in structure to
the standard types and of sufficient overall length to operate
with the sixteen-inch records of talking picture work.

To provide a splendidly practical link between the acoustic
phonograph and the radio, the Upco Pickup Type D is de-
signed to be mounted upon tone arms in place of the acoustic
sound box of old. Supplied with a volume control mounted
in a black bakelite housing, it connects to the first audio stage
of the radio set, thus enabling one to reproduce his phono-
graph records electrically through the radio loud speaker.

Vacuum Tube Produces Artificial
~ : Radium Rays

'« RTIFICIAL radium rays, produced by 1,600,000 volts of

A electricity in special vacuum tubes, have now been
achieved by physicists at the Department of Terrestrial

Magnetism of the Carnegie Institution of Washington.

The tubes are really X-ray tubes, and by applying voltages
of from one-half to several million, rays similar to the gamma
rays of radium are emitted. The other kinds of radium rays,
known as alpha and beta rays, can be produced by suitably
modifying such a tube. With the aid of these rays, physicists
are studying the structure of the heart of the atom,

| Everything you want
to l(now al)out RADIO

(Includes picture transmission and reception)

EVERY branch of radio knowledge is covered
in this complete 5-volume Radio Library.
For everybody in the radio field—mechanics,
operators, inspectors, service men, salesmen,
owners of radio stores. Written by such
experts as Harry F. Dart, EE, H. H. Bev-
erage, Radio Engineer; E. H. Hansen, Con-
sulting Radio Engineer; C. H. Vose, of the
Radio Engineering Dept. of General Elec-
tric Co., and other prominent Radio Engi-
neers. Gives you the whole science of radio
in clear, understandable English. 300 pic-
tures and diagrams. 600 pages. Handsomely
bound, pocket-size volumes, stamped in gold.
Worth many times its moderate cost. Send
coupon with $7.50, check or money-order.
Money back if not satisfied.

INTERNATIONAL CORRESFONDENCE SCHOOLS
Dept. 8319-D, Scranton, Pa.

1 am enclosing $7.50, for which please send me your 5-volume
RADIO LIBRARY. It is understood that I may return the
books in five days and you will refund my money if I am
not satisfied.

Name_ =

Address
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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 radio receivers and
power packs obtainable.
Blue prints are available on all circuits described in the CALL BOOK. Each set of prints 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 recexvers built in our laboratory,
thus assuring positive success and the greatest satisfaction.

PLEASE ORDER BLUE PRINTS BY NUMBER AND NAME
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No.

Any of

FACTORY BUILT RECEIVER SCHEMATICS

All-American Mohawk 6 and Power Supply.
All-aAmerican Mohawk 8 and Power Supply.
Acme A. C. 7 and Power \nppl
Aeme A, C. 4 and Power Suppiy...
Crosley Gembox A. C. Model 608 and Power Pac
Crosley D. C. Showbox. Model 705
The Majestic Receiver, Model 70.

$0.50
.50

Sparton_A. C. 89 Receiver and Pack
Bremer-Tully Model 7-70 and Suppl
DayFan 5080 Receiver and Supply..
Balkite Model A Receiver and Pack
Fada 7 A. €. Model and Type C TUnit.
Freshman 2.N-12 and Power Unit
Steinite Model 261 and Supply......
Howard Green Diamond Set. Model 8.
Grebe Synchrophase 7 A. C. Set..
Stromberg-Carlson 635-636 ...

Ut T et 2t Dt e &t e 21 or S e e
 CCOCo0e0Deo0om a0

* (n”('mrs descrlbed

the above blue prints will be sent postpaid by return mail upon receipt of the proper amount or they can be

No. SR19 Federal Model “H” A. C.
No. SR20 Freed-Eisemann NR-80 .
No. SR21 Bosch Model 28 and 2
No. S22 Amrad Model 70 A, C
No. SR23 Brunswick No. 3KRO...
No. SR24 A. C. Dayton Navigato
No. SR25 Sonora, DeLuxe Model 5-R
No. SI26 Philco; Model 86 an

*No. SR27 Slagle ‘Model 9.............
*No. SR28 Atwater-Kent Model 3¢
*No. SR29 Colonial Radio Model 31 A.

*No. SR32 Gilfillan Model
*No. SR33 Erla Model R-2..
*No. SR34 Stewart Warner Modei
#*No. SR35 Silver-Marshall Model
*No. SR36 Splitdorf Model E-175.

in present issue.

5
.3
.5
)
.9
.5
i)
.5
)
.5
.5
-5
b
]
.5
b

5]

5

obtained from any of the Radio jobbers advertising in this publication. C. O. D. orders not accepted.

508 SOUTH DEARBORN STREET

CITIZENS RADIO SERVICE BUREAU 7TH FLOOR-—CHICAGO, ILLINOIS

Madison-Moore Super-heterodyue Receiver using 201-3 Tubes..$1.00 No. 123 World’s Record Super Ten & Power Pack (6 drawings)........ $1.00
Browning-Drake 4 Tube Receiver Using Audio llequeucy No. 147 Custom built Model Madison-Moore Int,erna,tlonal ue~Spot
Amplification 1.00 C.—Sub-panel Job_ (6 drawings)....... 1.00
Scott ‘“World's Record” Super - 1.00 No. 162 Natlonal Screen_ Grid_ Five (5 dmmngs) . 1.00
Madison-Moore ‘‘One-Spot” Recejver - 1.00 No. 167 Scott World’s Record SG Nine ‘‘Power Pac

Improved Browning-Drake ..... . 1.00 drawings) . 1.00
“World’s Reeord’” Super Nine . 1.00 No. 172 Remler 1929—115 K. C. SG Super_ (3 drawings) 1.00
Aero Seven Tube T. R. F. Receiver (5 188 . 1.00 No. 179 Lincoln 8-80 One-Spot Super— (3 drawings) . 1.00
Improved Remler 45 K, C. Super- heterudme Receiver No. 198 Tyrman 72 A. C. Super. 1.00
drawings} . 1.00 No. 218 Aero International Four Receiver (4 drawings)...cce..ceee.oeeeoos 1.00
Magnaformer Super-heterodyne Receiver (5 drawings) . 1.00 No. 226 Hammarlund-Koberts Hi-Q 29 Receiver, Master A, C. model
Silver-Marshall High Amplification Super-heterodyne 1 {6 drawings) 1.00
(5 drawings) ....cee..- reeereenen - ... 1.00 No. 231 Custom-built Model World’s Record Shield Grid A. C. 10
Knickerbocker Iour (5 drawings - 1.00 (4 drawings) 1.00
Jlagnaformer 9-8 A, C. (5 drawings . 1.00 No. 241 Capacity Bridge (3 drawings). .. 1,00
Tyrman Amplimax ‘“70” Shielded Gr gs) . .. 1.00 No. 246 Pilot Super-\Wasp Short Wave Tec . 1.00
Silver-Marshall Improved 7 Tube Super-heterodyne Receiver....$0.60 No. 196  Aero A, C. Short Wave Converter $0.60
World's Itecord Economy Super - .60 No. 200 Silver-Marshall Phonograpbh Amplifier..... .60
Nine-in-Line A. €. Operated.. .60 No. 202  Silver-3arshall 730 Four Tube Iteceiv .60
Citizens Crystal Receiver........ .60 No. 204 Sangamo Push-Pull Lab. Amplifier. .60
Silver-Marshall 4 Tube Shield .60 No. 210 Silver-Marshall 6 Tube Receiver ( .60
Thordarson 210 Power Compact. .60 No. 213 Junjor 4 Tube Receive .10
Citizens SG Booster Stage........ .60 No. 221 Modulated Oscillator .80
Silver-Marshall 8G Six (no outpu .60 No. 223  Silver-Marshall 720 A. .60
silver-Marshall 8G_Snper Nine..... .60 No. 225 ‘Hollister A. C. Super Kight.. .60
Sargent-Rayment Seven Receiver. .60 No. 236 S-M 722 A. C. Screen Grid Rec .60
Silver-Marshall 731 Short \Ware .60 No. 237 S-M 735 Short Wave Receiver, A. C. .60
Balldorson A. C, 56—T. R. .G0 No. 242 I\dnonal Screen Grid MB-29 Recei .60
National Short VWave Receiver. .60 No. 244 S-M 8. A. C. 712 Rec. (to be_ used .60
Silver-Marshall *“Coast to Coas .60 No. 245 S-AL 077 "Power Pack (to be used with 712 Receiver) .60
(Citizens Special Short YWave Recener .60 *No. 232 Thordarson 243 push-pull power pack .60
Junjor 2 Tube Receiver.. .10

Thordarson 230 Power Supply and Awmplifier.... ..$0.50 No. 234a HFL DMastertone Receiver, A, C. $0.50
Silver-Marshall SG Super Nine .50 No. 236a S-M 722 A. C. Screen Grid Receiver. .50
Thordarson Dealer’s Amplifie .50 No. 237a 8-M 735 Short Wave A. C. Receiver. .50
Sargent Rayment Seven ecel -39 No. 238a Lincoln 8-40 Sereen Grid A. C. Su .50
" ational Short Wave Recelver;.... 20 No. 2392 C. L. Leutz “Seven Seas” Console Rec 50
Clir‘i;le";fsaﬁfg])g}‘,iul ;,ﬁglsg \L\Qngeoafstteceil\.'(e):‘"- gO No. 249,3‘ Remler Type 111 Sereen Grid Receiver and -30
Scott \orld’s Record SG Nine ‘‘Battery Operated’ .50 N,”- 242a Naljonal Screen Grid MB-29 Receiver................ - .50
Aero A.C. Short Save Converter...... 50 No. 243a Citizens 8 Tube ltec, using 224 Tube as Power Delector....... .50
Aero A. C. 21 Chronophase Reeeiver 50 No. 244a S-M S. G. A. C. 712 Rec. (to be used with 677 Power Pack) .50
Silver-Marshall 730 4 Tube Receiver .50 No. 243a 8-3 Power Pack (to be used with 712 Receiver). .50
HTIL: Special Nine A, C. Snper__, .50 No. 249a Hammarlund-Roberts Hi-Q 30....ccoo .50
Magnaformer 1929 A. C. Sup .90 No. 250a Braxton-King A. C. S. G. Super Model A .50
Thordarson R-4S0 Power \nll)llﬁel (171 Push-Pull .50 *No. 232a Thordarson 245 push-pull power pack... 50
Modulated Oscillator ... . . 50 *No. 254a Lincoln Deluxe Ten A. C. S, G. Receiver 5O
Silver-Marshall 720 A, C. Shield Grid ¢ .50 *No. 255a Silver-Marshall 722 8. G. D. C. Receiver... . .60
Hollister A, C. Super Eight.... . .50 *No, 256a Pilot 6 Tube T. R. F. A. C. 8. G. No. PD . .50
Keystone Electric 67 Receiver Kit. -50

COODCOLOCOICROCOOOD
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BOATS

Build your own Outboard Speedster
Runabout or Cruiser, using our
knock-down ready-cut materials. 55
Designs. Send 10c for catalog.

BROOKS BOAT CO., INC.

) Box R.M.
Saginaw West Side Michigan

- DIES
LIGHT STAMPINGS

.B. L. NORTWED

Mitchell " South Dakota

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT, CIRCULATION, ETC.,
REQUIRED BY THE ACT OF
CONGRESS OF AUGUST
24, 1912

Oi CITIZENS RADIO CALL BOOK MAGA-
ZINE AND TECHNICAL REVIEW, published
iour times yearly at Chicago, Tilinois, for October
1, 1929. State of Illinois, County of Cook, ss.

Before me, a notary public in and for the state
and county aforesaid, personally appeared Chas. O.
Stimpson, who, having been duly sworn according
o law, deposes and says that he is the Publisher
of the CITIZENS RADIO CALL BOOK MAG-
AZINE AND TECHNICAL REVIEW and that
the following is, to the best of his knqwledge and
belief, a true statement of the ownership, managc-
ment (and if a daily paper, the circulation), etc.,
of the aforesaid publication for the date shown in
the above caption, required by the Act of August
24, 1912, embodied in section 411, Postal Laws
znd Regulations, printed on the reverse of this
form, to wit:

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business mana-
gers are: Publisher, Chas. O. Stimpson, Chicago,
TIl.: Editor and Managing Editor, Fred A. Hill,
Cliicago, Ill.; Business Manager, D. H. Bell, Chi-
cago,

2, That the owner is (if owned by a corpora-
tion, its name and address must be stated and also
immediately thereunder the names and addresses
of stockholiders owning or holding one per cent or
more of total amount of stock, If not owned by a
corporation, the names and addresses of the individ-
nal owners mnust be given. If owned by a firm,
company, or other unincorporated concern, its name
ond address, as well as those of each individual
member, must be given) : Citizens Radio Service
Bureau. Chicago, 1ll.; Chas. O. Stimpson, Chi-
cago. 1iL; D. H. Bell, Chicago, Ill.; H. Anbheiser,
Chicago, IlL

3. That ihe known bondholders, -mortgagees,
and other security holders owning or holding one
per cent or more of total amount of bonds, mort-
gages, or other securities are (if there are none,
so state): There are none.

4. That the two paragraphs next above, giving
ve names of the owners, stockholders, and security
bolders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, in cases where
ihe stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person or
corporation for whom such trustee is acting, is
given; also that the said two paragraphs contain
statements embracing affiant’s full knowledge and
pelief as to the circumstances and conditions under
ahich stockholders and security holders who do
aot appear upon the books of the company as
ustees, hold stock and securities in a capacity
orher than that of a hona fide owner; and this
affiant has no rveason to believe that any other
persan, association, or corporation has any interest
Jirect or indirect in the said stock, bonds, or other
securities than as so stated by him.

5. That the average number of each issue of
this publication sold or distributed, through the
mails or otherwise, to paid subscribers during the
six months preceding the date shown above is (this
‘nformation is required from daily publications

anly).
CHAS. 0. STIMPSON,
Publisher.
_Sworn to and subscribed before me this 22nd day
oi September, 1929,
{(SEAL) o NELLIE E. RYAN.
(My commission expires July 25, 1932.)

FREE RADIO BOOK~

scies many opportunities

Hundreds of Men Have
Won Success This Way
The Natjonal Radio Insti-
tute is the oldest and lars-
est Radio home-stndy school
in the world. It has pre-
pared hundreds of men for
the Radio profession—some
of them now holding lead-
ing positions in this indus-
trv.  Yowll find N. R. I-
trained men in practically
every Radio organization of
any importance throughout
the world. The same prac-
tical tested training that
enabled these men to get
ahead is now open to you.
And this training has been
improved, enlarged greatly
to keep mnp with the con-
stant expansion of Radio
opportunities.

Has Made $10,000 More
in Radio
“I can _safely
say that I have
made $10.000
more in Radio
than I would
have made if I
5 had continued
&7 4 st the 0 job.
A ‘When I enrolled
with you I didn't know a
volt from an ampere. I
advise all ambitious young
men  to get into Radio.
There is 1o greater oppor-
tunity.” Vietor L. Osgood,
7101 Bay Pkwy.,
Brooklyn, N. Y.
$3,000 a Year
“I cannot give
too much ecredit
to the N._ R. I.
for what I have
been able to do
in Radio. I
have averaged
$3.000 a year
for the past
= three years. T
am in the Radio business.
I consider all_the success T
have obtained so far due
entirely to your training.”
Fred A. Nichols,
Hereford. Colo.

self.

Name

Ly S

Town

tomake big money

in the Radio field.

Not Unusual

ision,

Here’s a book that’s shown man after man the way to
“cash in” on the big opportunities in Radio. I'm not
asking $5 or $6 for this book—it’s FREE. If vou're
earning a penny less than $50 a week clip the coupon
below and get a copy of this free Radio book for your-

Salaries of $50 All the Way Up to $250 Weekly

Radio—the NEW, speedy, growing, live-wire profession—needs
trained men for its good jobs. Televi
telephony, many other wonderful inventions and developments are
heing made constantly in this fieldl
money opportunities for a trained Radio man, My book gives the
facts about these Radio opportunities.
can get all the training in Radio you need, quickly and easily in
your spare hours at home, by my new and practical iethods. In a
short time you, too, as have hundreds of others, can be prepared
to take advantage of these big-money Radio opportunities—salaries
of $50 all the way up to $250 a week not unusual. My Free Book
will give you all the Facts and Proof.

trans-Atlantic Radio

Each one means move big-

And more—it tells how you

Extra Dollars for You Almost At Once

get started together.

EAEPY
J. E. Smith
National Radio Institute, Dept. OAEE, Washington, D. C.

= -----_-—-—----------—----—u—

A Send

My book is filled
raising facts you want to read.
Radio, or if you're interested in making wmore money,
vou owe it to yourself to read
absolutely won’t cost you a cent, and you place your-
self under no obligation by sending_for it.

No previous Radio éx;
tage of this offer. No

Think of making $15, $20, $30 extra each week ‘‘on the side’, with-
out interfering with your regular job!
by using spare time that you’re wasting now.
turn what I'm teaching you into cash almost at once, when you and I
My Free Book tells you all about it. I you send
for the book today, and if you have the average man’s ability, it’s pos-
sihle for you to be making extra money thirty days from now, And
yow'll be ready for a good full-time Radio position alter eight to twelve
months of spare-time training.

I'll Send You This Big NEW 64-Page

I'l! show yowu how to do that, too,

T'11 show you how to

Book FREE

coupon today.

with photos and facts—the pay-

If you’re interested in

this book. The book

perience needed to take advan-

special schooling required.

Address J. E. SMITH, President

J. E. SMITH, President,
National Radio Institute,
Dept. OAEE, Washington, D. C.
Dear Mr. Smith: Kindly send me your free 64-page Radio

book, with all information about learning Radio for bigger
pay. I understand this places me under no obligation.
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SEND for New 1930

Radio and Electrical
Wholesale Trade Catalog |

| ——IT IS FREE——

Royal-Eastern’s New 1930 General Wholesale Trade
Catalog has been compiled to place before you a most
comprehensive line of high-grade merchandise, at lowest
wholesale prices.

Every worth-while radio, electrical and sporting goods
item is 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
; substitutes.

With our large warehouses and a background of thirty- I
two years of service to the trade, we are in a position to
render the same service to you as has been our custom
in the past. :

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 1IT°S FREE! the Trade

Royal-Eastern Electrical Supply
Company

16-18 West 22nd Street New York, N. Y. I

Branch Warehouses:
Brooklyn, N. Y. Long Island City, N. Y. New Rochelle, N. Y.
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eicher land or sea, has been made possible by

the genius of some great engineer, backed by
an organization of craftsmen capable of giving ma-
terial shape to the engineer’s creation. E. F. Scot,
one of America's pioncer radio engineers, designed
and built a receiver which not only startled, but
amazed the radio world. For, in the short space of
three months this receiver established four verified
world's records for consistent night afrer nighc
reception of radio stations six to eight thousand
miles distant. Of course, other stations less than
six thousand miles away were tuned in and logged,
but not counted—orly stations six thousand miles

EVERY great world’s record established on

or more distant were tabulated. Hence, Scott
World’s Record Radio gained irs name—and its
title to the unmistakable position of leadership it
holds today.

NO SCOTT RECEIVER

HAS EVER HAD TO BE
@ A"V DISCARDED! While the basic cir-

new Scott Shield Grid AC Ten is the same
asthatused in theoriginal World’s Record

? Receiver, many improvements have been
) , made. As new tubes have been developed
the Scott Circuit has been altered in those

NOW —Control Your Scott
Receiver from Any Part of the Room

How many times have you been sitting at your ease, reading a book
or smoking your cigar, listening to a fine program when all at once
it ended? Then, another program came on which you did not wish to
listen to. That is the time you have wished for an arm from ten to fifty
feet long, so that you could tune out one program and tune in another.

We cannot lengthen your arm, but we
now can give you a small box which is at-
tached to your receiver; by touching a but-
ton you instantly bring in a program from
another station. You can carry your small
control box to any part of the room with
you and control your receiver from that
point. Here is the ideal arrangement for
anyone lying on a sick bed, for those who
cannot move around.

Scott Remote Control

No tuning—just a simple touch of the button znd instantly another
station is tuned in pcrfect]y.

A turn of the small knob on the side of the box enables you to
bring the program in with any degree of volume you desire.

Mail coupon for full particulars.

SCOTT TRANSFORMER CO.

4450 Ravenswood Avenue (CRCB-1) « » Chicago

details which permit taking fullest ad-
vantage of the new tubes—and as the Scott

Laboratories uncover new engineering
data in other details of circuit design,
these latter are likewise incorporated, so
that Scott owners will share in the new.

The result has been that Scott receivers
are always found to be from six months
to a year ahead in design and away ahead
in performance whenever they are com-
pared to the regular production type of
receivers.

SCREEN GRID TUBES USED
FOR TWO YEARS

Proof of the advanced design in Scott
receivers is shown by the fact that while
production-type-receiver manufacturers
have only recently announced the use of screen grid tubes, these tubes
have been regularly used in all Scott receivers for two years, and Scott
owners have enjoyed them and their many advantages during
this Eeriod.

Likewise Scott owners have enjoyed perfected tone nearly a year
ahead of those who bought production-type receivers. The No. 210
and No. 250 type power tubes were incorporated in Scott Receivers
many months before they were generally used in those of factory make.

MAIL COUPON for FULL
DETAILS

You are not being fair to yourself if you consider the purchase
of a radio receiver before going over all the details of the new
Scott World’s Record Shield Grid AC 10—the new Scott Re-
mote Control—and the 22 custom made consoles built especially
and exclusively for this greatest of all Scott Receivers. Send
coupon. It brings everything.

SCOTT TRANSFORMER CO., 4450 Ravenswood Ave. (CRCB-1), Chicago, IIL.

1
1
Send me full details of the pew 1930 Scott World's Record Shicld Grid AC10— 1
also your Custom Built Consoles—-and the Scott Remote Control. :

L

Name..
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Dealers’ Price

$7l_2{

List Price. $97.50

Good Service Equipment Pays

It Is the Correct Foundation for Good Service

THE Jewell Pattern 199 Set Analyzer is built to the
specifications of service men. It is a marvel of sim-
plicity—easy to operate—-yet it provides every essen-
tial test for checking receivers in service.

Instruments, switches, binding posts, panel, case, and
plugs are of the best. The Jewell 199 is built to the
highest standards throughout, yet it is the lowest priced
complete radio service kit on the market.

The price of the Jewell Pattern 199 is so reasonable
that no good service man can afford to be without it.
In the hands of a good service man it quickly pays
for itself many times over.

But the service man who does not have a 199
pays for it over and over again in wasted time,
costly service, troublesome complaints, and loss of
business due to dissatisfied customers.

Order a Jewell Pattern 199 from your jobber
and pave the way to increased sales as well as
service profits through the superior perform-
ance it provides.

Tl _an.u""""' il T

i ol |Inﬁ,77/ [ ;g*xgmll il il

T

il

THE Jewell Pattern 199 is backed by the most thorough and com-
plete radio data service. Revised instructions books containing
.data on new sets are furnished the owners of Jewell Pattern 199's
at frequent intervals. This data plus the Jewell Chart Method of
Set Analysis takes the guesswork out of set servicing. That is why
America’'s most successful sales and service organizations have
adopted Jewell Set Analyzers.

FREE

To Service Men

The latest edition of
the Jewell booklet,
“Instructions for Serv-
icing Radio Receivers’’
contains data on 139
of the most popular
sets. Mail the coupon
for your copy.

L\
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The JUNIOR

MEMEss

Produced by the manufac-
turers of the Muter Ultra-
Dynamic Speaker—the new
speaker of glorious tone. Re-
place that old magnetic
speaker with a MUTER.

INTERFERENCE FILTERS

LEAR-TONED, perfect music coming from your speaker. Or a program to
which you are listening intently for every word. Then, suddenly— crackle —
sizzle —roar! The program distorted, cut up, ruined. %

How many times has this happened fo you? 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 enjayment.

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. Pricedl at $5.00.

9. 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

LESLIE F. MUTER COMPANY

8440 South Chicago Avenue, Chicago
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