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SUPER-HETERODYNE

—and you can build the

tinest Radio Receivers
Quickly and Easily

lt takes but one or two evenings, using only the simplest tools to construct, at
home, any one of the big, popular receivers shown on this page.

All you need is the well known CONSRAD Pattern that covers this particular
receiver. CONSRAD Patterns are marvelously simple. You don't have to
measure the spacing on the panel board or the placing of the parts. It is all

drawn for you on the Blueprints the same as indications are given on a lady's
dress pattern.

T Ry s ~Fones -5

THE REF LEX

And you don’t have to use 100 different tools to complete the job—just six or _—

seven ordinary tools found in every household. A screwdriver, a pen-knife, a '

pair of pliers, etc., and you are ready to go ahead. THEPORTABLE
Visit your nearest Radio Dealer, ask him to let you look at some CONSRAD 'Q—._M(..
Patterns, select the one you want. Pay the Dealer 50c and you have complete e Sl SR T
imstructions and blueprints for the construction of the Receiver.

IF YOUR DEALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING

THE RECEIVER YOU WISH TO BUILD AND ENCLOSING FULL PRICE.
REMEMBER CONSRAD Patterns—only 50c—g|ve complete full sized blue-

The CONSRAD COMPANY, 64 Church St., New York

{onsrad

EVERYTHING IN RADLIO BOOKS, PATTERNS AND DIAGRAMS

8
e

—
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

¢ &

£C Wy ¥
; . _
M Be a Radio Expert -
B Get into the great new Big-Pay t X
Industry—Radio. If you're earn- -

ing a penny less than $3C a week,
clip coupon now. Send for AMAZ-
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest
and most fascinating work in the world.
Positions everywhere. Thoroughly-train-
ed men are in big demand. Need for
Radio Experts in every community.
Short hours. BIG PAY. Free book
gives all the facts. Astonishing oppor-

tunities—thousands of them! Every day N.R.T. train-

ed men are taking good places in Radio Field. Free
AU e NX >y & .\ LEARN QUICKLY AND EASILY AT HOME

book tells all about their success. Send for i1t now!

Master Radio Engineers will show you how to qualify
quickly and easily at home, for Radio’s fine jobs. W
guarantee to train you successfully. Lack of experi-
ence no drawback—common schooling all you need.
Our tested, clear methods make it easy for you.

Send coupon now for free proof.

Operates WMAQ

| “Accepted a position with

| Chicago Daily News—Station
WMAQ. My income practi-

{ cally doubled, thanks to your
fine course.”

Kerra Kismearr, Chicago.

= e Instruments Given Famous Training
this with Course That “Pays
All instruments shown here for Itself”

and many others given to . :
students for practice work Sl’a"c time earmngs are easy
. while I?arnmg. Rlecei\'ing i Radio. Increase your in-
g sets, from simplest kind | come almost from the start
to thousand mile receiv- 2 1
lngBOOk . - er. AnUNEQUALLED | through practical knowledge
e : %EFE{R. Manyot{her we give vou. This is the
tg features for . , ini
Most amaz- IEnited tes ooy famous practical training
: Y1 that pays its own way
ing book on ’

Radio ever a“ P ; == —=—

Gets Big Job
“Just been made Sales Man-
ager of ghis‘Radio cc;;xcern—i
g raise 1 ay- egret -
?ﬁ(li iot takenc‘:m);se socg;r:er." written
R. E. Jongs, Bay City. (j —full, inter-
esting facts
about this
great field
and how we
prepare you
and help you start. You
can do what others have
done. GET THIS BOOK.
SEND COUPON th
Send coupon to-day for spe- \\b& ese!
cial limited offer, including 7|
all instruments—you’ll get full
particulars by return mail.

National Radio
Institute

el _—TT 11111} i
il =
= \ | RICH REWARDS (N RADIO |

\ 1 '

e —

]

i MAIL THIS NOW

NATIONAL RADIO INSTITUTE
Dept. FW6
Washington, D. C.

Without obligating me in any way. send me your free book,
“Rich Rewards in Radio” and all information about your
practical, home-study Radio course,

\You det
) all’of

De- W6, Waston. D. C. SR> -
OR: Address e e —E=
Town ) — State -

=
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

4 A Fine Piece of Furniture
to Contain Your
New Radio Set— |
or Your Old One |
!
|
S\ FRRR -
\\ in fine ing. !
|

HIS Console is designed in three
compartments, the tone chamber,

the receiver compartment and the bat-

tery space. The tone chamber is of
wood with metal throat for perfect tone
production. The receiving set compart-
ment has adjustable filler pieces to
accommodate any panel not exceeding
1015” x 32". The battery space mea-
sures 14” x 32” and the A battery sets
on a leaf which pulls forward for easier
filling or testing. Matched wood door
panels of Butt Walnut, two-tone effect.

Ask to see the Excello at your dealers

5 Console, Style No. R-23,
or write for catalog.

with Bench to match

Sketch showing
accessibility of
all parts of set

Distributors and dealers Radio
still open. Write foz
Consoles & Cabinets

interesting proposition.

ExceLLo Propucts CORPORATION
4821-29 West 16th Street, Cicero, Illinois, (Suburb of Chicago)

www americanradiohistorv com
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

s

Time and Postage Saver

N every issue of RADIO REVIEW

AND RADIO LISTENERS
GUIDE AND CALL BOOK you
undoubtedly see numerous articles ad-
vertised about which you would like to
have further information.

To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we

will write the letters for you, thus sav-
ing your time and money.

or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for aformation on
their products.

This service will appear regularly
every month on this same page in
RADIO REVIEW AND RADIO
LISTENERS GUIDE AND CALL
BOOK.

If there is any Manufacturer not ad-

vertising 1n this month’s issue of
RADIO REVIEW AND RADIO
LISTENERS GUIDE AND CALL
BOOK, from whom you would like to
receive literature, write his name, ad-
dress and the product in the special sec-
tion of the coupon below.

Just write the names of the products
about which you want information,
and to avoid error, the addresses of the
manufacturers, on the coupon below
and mail it to us.

Tf the advertiser requires any money

TEAR ALONG THIS LINE

RADIO REVIEW READERS’ BUREAU 4
- v

o

READERS’ SERVICE BUREAU, RR-6-26
The Consrad Co., Inc., 64 Church Street, New York, N. Y.
Please advise the firms listed below that I would like to receive detailed information on their product as

advertised In the....oooovveeiiieiieni, issue of RADIO REVIEW AND RADIO LISTENERS' GUIDE
AND CALIL BOOK.
DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS
f I | If Catalogue

of complete

NAME ADDRESS List here specific article on| |ipe iswanted
- (Street—City—State) which you wish literature | check in this

| column.
........................................................................................................................ PER s e gt
......................................................................................................................... R R

. . . o_p & Y . s s y
Use this space if vou desire information from a manufacturer whose advertisement does not appear in this month’s issue.

NAME ADDRESS ]
(Street — City — State)
|
............................................................................................................... | SRS S BN aieferars ive oreveTarlerevere ) el aiiere e cani i ol SR I TR R R ATT o)
|
Y OUT  MMAITIC et e e e e e et e e e e e eeeeeeeeaeeaeasseesans DEaler’s IAIIE «.nneeneieee et e vveseeveseessesnsns o
Y OUT AAATESS. .ottt ettt eae e e et aaaeaeanaaenss s His address........... e e ey Nty e e i

1f you are a dealer, -
check here. l
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Rc}dio isteners’

GUIDE W CALL BOOK
Sidney Gernsback. Editor W. G. Many, Managing Editor

THE CONSRAD COMPANY, Inc., 64 Church Street, New York, N. Y.
PUBLISHERS

RADIO BROADCAST STATIONS OF
THE UNITED STATES

with Time Table ,
Indexed Alphabetically by Call Letters

The following list of stations has been so arranged that it can be readily referred to in finding the location, name, power, wave length,
frequency and time of a station, providing the call letters are known.

o vs E §% ® =
Radio Call BROADCAST STATIONS ;;‘f =2 gi‘.’. L COEs Sending
Letters Location and Owner Sz | zes | g2 Eg Hours
i ) K;:-Z (217}
KD KDKA—Pittsburgh, Pa. (Transmitter is in East Pitts- 242511-.673105 t80 %; 195’:43;5511:55 aTm; 172 1asnz; 84:20;
Dl L ), g -2 ' H % 3 H : H : pmj; ue., /: 0o am;
burgh)—Westinghouse Elec. & Mfg. Co...... Var. 309.1 970 Eastern 0'45: 10; 11:55 am; 12 am; 4:20; 5:45; 6:30; 8;
8:15; 8:30; 9:55; 11:35 pmn; Wed,, 7:15; 8; 9:45;
11:55am; 12am: 4:20; 5:45; 6:30; 8; 8:15;9; 9:55
pm; Thu., 7:15; 9:45; 11:55 am; 12 am; 4:20;
5:45; 6:30; 8; 8:15; 8:30; 9; 9:55; 11 pm; Fri.,

7:15; 9:45; 10; 11:55 am; 12 am; 12:20; 4:20;
5:45; 6:30; 8; 8:15; 9; 9:30; 9:55; 10:10 pm;
Sat., 11:55 am; 12 am; 5:45; 6:39; 8; 8:30;
9:55 pm. Sun.: 11 am; 4; 4:45; 6:10; 6:30;
7:15; 7:45 pm,

KDLR—Devils Lake, N. D.—Radio Elec. Co.......... 5 231 1300 Central Daily: 12:10 am and 6:15; 9:30 to 12 Dm— Mon
Sun. and Holidays: 11 am; 4 pm.

KDYL__Salt Lake City, Utah.—Newhouse Hotel. . ... 50 246 1220 Pacific
KF KFAB—Lincoln, Nebr.—Nebraska Buick Auto Co. . . .. 1000 340.7 880 Central  Daily: 3:15 to 3:45; 5:30 to 6:30: #:30 to 10:30
Thu.. silent; 12 to 2 am Sat. Sun. and Holidays:
4toS pm; 9to 11 pm.
KFAD—Phoenix, Ariz.—Electrical Equipment Co... ... 100 272.6 1100 Mountain Mon.. silent; Tue..6to 7 pm; 8 t0 9 pm; Wed.. 6

to 7pm; 8to9 pm; 9to !l pm; Thu., 6 to 7 pm;
8to 9 pm; Fri., 6to 7 pm; 8to9pm; Sat..6to 7
pm; 8to 9 pm. Sun.: 11 am to 12:30 pm.

KFAF—San Jose, Calif.—Alfred E. Fowler, Montgom-

€y HOtel, v\ 5 wew oo wmn o s ini o mip s s bsf@ns 50 217.3 1380 Pacific
KFAU—Boise, Idaho—Independent School District o 1]\'10::l \7V§g-i F 9ri5012:30 %?ul x:r;\;th-ue-].._n:s% to
3 L S S H 3 o 9. m; 1u., B 3
BOISCE v s = 5w wive = wv & 53 2 5% B8 O ma o w5 8 . 750 280 1070 Mountain 10me; Sat.. 12:30 o e 7:30L093m'pm to
KFBB—Havre, Mont.—F. A. Buttrey Co.. .. .. .. 50 275 1090 Mountain Daily: 12:45 to 1:30 pm only.
KFBC—San Diego, Cal.—W. K. Azbill, 5038 Cliff Place. 50 215.7 1390 Pacific
KFBK—Sacramento, Calif.—Kimball-Upson Co., 607 Mon,, 6 to 7 pm; Thu., 7:30 to 10 pm; Sat., 7:30
KSt.o..ooovooevn.. R . . 100 248 1210 Pacific &3 [10ipaL,
KFBL—Everett, Wash.—Leese Bros., 2814 Rucker Ave. 100 224 1340 Pacific Daily: 7:30 to 8:30 pm. i
KFBS—Trinidad, Colo.—School Dist. No. 1....... 15 238 1260 Mountain )
KFBU—Laramie, Wyo.—The Cathedral, Bishop N. S.
NGTIAS s & Fa s 53 v il £ 3 e 2 o S ... 500 270 1110 Mountain
KFCB—Phoenix, Ariz.—Nielsen Radio Supply_Co., Mon,, 7:30 to 8:30 pm; Wed, 8 to 9 pm; Sat..
311 N. Central Ave .. ....ooonreaeiuneo 100 238 1260 Mountain J98pmand 1l pmtolam. Sun.and Holidavs

KFDD—Boise, Idaho—St. Michaels Episcopal Cathedral 50 278.6 1080 Mountain Sun.: 11 am to 12:30 pm; 7:30 pm to 9:15 pm.
KFDM—Beaumont, Tex.—Magnolia Petroleum Co... 500 315.6 950 Central '

3
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1 RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALY LETTERS
Radio Call BROADCAST STATIONS 52| £33 gg 8
adio N 2= L - ing
Leuersd Location and Owner K ; & g8 g 5 S;:{ndm;,
=2 | 283 | g2 Ca ours
| |' | = &
KF KFDX—Shreveport, La.—1st Bapt;t Cﬂrch _100—250 1200 éentral
KFDY —Brookings, S. Dakota—South Dakota State Daily: 12:15 pm; Tue., 11 am; Thu., 7:30 pm.
College A e 100 273 1100 Central
KFDZ—Minneapolis, Minn.—H. O. Iverson, 2510 Tue., 9 pm. Sun.; 5:45 pm. I
Thomas Ave. South . 10 231 1300 Central
KFEC - Portland, Oregon Meier & Frank Co. 50 248 1210 Pacific  Daily: 12 am; 4 to 5 pm. N
KFEL- Denver, Colo.—Eugene P. O’Fallon 50 254 1180 .\‘lountain_ Mon., 11 am; 2 pm; 5 pm; Tue., 11 am;.zpm;
S pm; 9pm; 10 pm; Wed., 11 am; 2 pm; 5 pm;
Thu., 11 am; 2 pm; 5 pm; 8 pm; 9 pm; 10 pm;
Fri, 11 am; 2 pm; 5 pm; Sat., 11am; 2 pm; 5 pm.
Sun. and Holidays: 9 am only.
KFEQ-—Oak, Nebr.—John L. Scroggin........ ....... 500 268 1120 Central Daily: 2 t0 3:15 pm. Sun. and Holidays: 4 to 6
pm; 8:30 to 10 pm.
KFEY —Kellogg, Idaho- -Bl—lnkcr Hill & Sullivan Mining Mon. and Wed., 8 pr_r:._Sun.; 7:30 pm; 11 am.
& Concentrating Co. N YT TS e 10 233 1290 Pacific
KFFP—Moberly, Mo.—First Baptist Church. ... 50 242 1240 Central  Altemate Thu.at 8 pin. Sun: 945 am; 1045
am; 7:30 pm.
KFGQ- Boone, lowa - Crary Hardware Co. 10 226 1330 Central  Tues., 10 to 11 pm; 8:30 to 9:30 pm, Fri.
KFH-—Wichita, Kans.-—Hotel Lassen. . . 500 268 1120 Central  Daily: 9am; 10 am; 11 am; 12 am; 1 pm: 2 pm;
10to11 pm. Sun.: 9:40 to 10:40 am; 10to 11 pm.
KFHA- -Gunnison,_ Colo.—\Vestern State _College of - o Tue. and Fri., 7:30 to 9:30.
Colo . o 50 252

KFlIlj:Oskaloosa, lowa-—Penn College

KFI—Los Angeles, Calif. Farle C. Anthony, Inc.
Packard Motor Car Bldg. .

KFIF Portlalldj()re. Benson Polvtechnic School..
KF10—Spokane, Wash.—North Central Radio Club,

4000 467
100 248 1210 Pacific

10 240 1250 Central

1190 Mountain

Mon.. 9:45 am; Tue., 9:45 am and .7:15 pm; Wed.,
silent; Thu., 9:45 am; Fri., 9:45 am and 7:15 pm;
Sat., silent. Sun.: 4 pm.

Mon., 10:45 and 11:05 am; \Wed. and Fri., 10:45
am; 5:30 pm to 11 pm daily and to 2 am on Sat.
Sun., 10 am and 4 pm; 5:30 to 11 pm.

640 Pacific

Tue., 8:15 to0 9:15 pm.

Fri., 8 t0 9:30 pm.

North Central High School 100 265.3 1130 Pacific
KFIQ—Yakima, Wash.—1. M. Miller . 100 256 1170 Pacific - )7136—61-~-IZ1 pm; Sat., 7 pm. Sun.: 11 am; 3:30 pm;
:30 pm,
KF!Z_—-Fo:dulac._W_i;; - -l)aily_Co-mn_lonwcalth & Wis. o B o -
Radio Sales, 22 Forest Ave.. .. . . . L 100 273 1100 Central

K;‘JB —Marshalltown, lowa— \larshall Electric Co. 10 248 1210 Central -

KFJC-—Junction City, Kans.—Episcopal Church. 10 218.8 1370 Ceatral o

KFJF—Oklahoma, Okla.—National Radio Mig. Co. 500 261 1150 Central Mon., 9:40 am; 12:15 pm; 2:15 p—m;,() pm; 6:30

to 7:30 pm and 8:15 to 10:45 pm. First Mon. of
each month, 8 pm. Tue., 9:10 am; 12:15 pm;
2:15 pm; 6 pm; 6:30 to 7:30 pm; 10 pm. Wed.,
9:40 am; 12:15 pm; 2:15 pm; 6 pm; 6:30 to 7:30
pm; 7:40 pm; 8:15 to 10:30 pm; and 11 to 12 pm;
Thu. Fri. and Sat., 9:40 am; 12:15 pm; 2:15 pm;
6 pm; 6:30 to 7:30 pm; 8:15 to 10:45 pm. Sun.:
9:40 am; 10 am; 11 am; 12:15 pm; 7:30 pm;
10 pm.

KFJI—Astoria, Ore.—Liberty Theatre (L. E. Marsh).. . 10 246 1220 Pacific E

KFJM—Grand Forks, N. D.—Universitv of N D 7 0 Centra Mon.,6to 7 pm; Tue., 6to 7 pm; Wed., 6to 7 pm;

KFJM-—Grand Forks, N. D.—University of N. D... .. 100 278 1080 Central T}?un.' 8%25 D plrlne; F:i(.), gr:;) . pin; Sat?. pm;

7pm. Sun.: 6to 7 pm.

KFJR—Portland, Ore.—Ashley C. Dixon & Son (Asso- Mon., 7:30 to 8:45 pm; Tue., 7:15 to 8:15 pm;
ciated with Ralph Schneeloch Co.), 1350 East ?O‘g.},g:f)?n'?mg;t“)‘fg.307l;fr§).t%:{3()1%'3;tng‘;};l"""'o
36thSe............. ... .. ... . . s v AR VAlB 2 AlD ¢ 50 263 1140 Pacific ’ ’ ’ ’ v '

KFJY—Fort Dodge, lowa—Tunwall Radio Co., 13 N, Mon., 5:45 pm; Tue. 5:45 pm; Wed., 5:45 pm;
106D St.5 s o sibbamsnn»mibes boatouwumnas s g oo 50 246 1220 Central ~ Jhv-5:45pm; épmi 7pm; Fri, 5:45 pm; 6 pm;

KFJZ—Fort Worth, Tex.—Southwestern Baptist Theo-

. logical Seminary...... ... ... ... ... . . . .. .. 50 254 1180 Central

KFKA—Greeley, Colo.—Colorado State Teachers Col- Tue., 8109 pm; Thu,, 8 to 9 pm; Wed., 10 to 11 am.
(S P A iy | s 50 273 1100 Mountain

KFKU—Lawrence, Kans.—University of Kansas . .. ... 500 275 1090 Central Mon., 7 pm to 8 pm; Thu., 7 pm to 8 pm.

KFKX—Hastings, Neb.—Westinghouse Elec. & Mfg.

C0rn vir i wmrw s s em p o ma Fot e e e ad o 5000 288.3 1040 Central
i(FKZ—Kirksville, Mo.—F. M. Henry, 402 So. High St 10 226 1330 Central
KFLR—Albuquerque, N. Mex.—University of New ' !
MIEXTICOL tuey 14 4 et o 'R va B e e o mee s 100 254 1180 Mountain
20 236 1270 Central Mon. Thu. Sat., 8 to 9 pm.

KFLU—San Benito, Tex.—San Benito Radio Club. . . .

www americanradiohistorvy com
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS S

KFON—Long Beach, Calif. —\1chols&\Varmner Inc., 500
Markwell Bunldmg ............

233 1290 Pacific

ca | 022 | 88| =g
Radio Call BROADCAST STATIONS g | 3w | 85 e Sending
Letters Location and Owner Lz B R g8 Ed Hours
=17z | Eg o
KF KFLV—Rockford, Ill.—Swedish Evangelical Mission
CHITCH e ms s o 8100 XX d= 0 {17 LD E €0 n e gagemaas 100 229 1310 Central
KFLX—Galveston, Tex.—Geo. R. Clough, 1214 40th St. 10 240 1250 Central
KFLZ—Anita, Iowa—Walnut Grove Co.............. 100 273 1100 Central Daily: 11:50 am and 12:30 pm. Sun. and Holi-
days: 8:30 pm to 10 pm.
KFMR —Sioux City, lowa—Morningside College. . . .. 100 261 1150 ( entral
KFMW-—Houghton, Mich.—M. G. Sateren, 127 Blanche Sun.: 2 to 4 pm.
oA A P P Wit o P Wiy K EPRE A oA Y e T 1 C L 50 263 1140 Central
__Nort . W 300 C “Daily time signals: 10:25 to 10:30 am; Tue.. 9:30
KFMX—Northfield, Minn.—Carleton College........ 500 336 9 890 Central toml()),plrr:;e S\!\l/;;?:sg 10:25 r?m; Friz.‘,mlo Tue., A
Sun.: 7 to 8 pm.
KFNF—Shenandoah, lowa.—Henry Field Seed & Daily: 7 to 8am; 10 to 11 am; 12:15 to 1:35 pm;
NUFSErY €O . oo ev et eeeennes 1000 263 1140 Central ~ Z43todpmi 7todpm Sun.i1045to12:15 pm;
— < = Daci Daily: 10 am to 10:45 12:30 pm to 1:30 pm;
KFOA——Seattle, Wash.—Rhodes Department Store.... 1000 454.3 660 Pacific 3 ﬁ;i’pm ) o 1S 45 B px')]rlﬂ loWl 300
pm; 8:15t0 10 pm; 10to 11 pm. No Sun. broad-
cast. llolulays same as regular schedule.
KFOB—Burlingame, Calif. —KFOB Inc.............. 50 226 1330 Pacific Tue., 8 10 12 pm; Thu., 810 12 pm; Sat., 5:30to

6pm 8to 12 pm

Daily: 2 3() to 4 30 pm; 6:30to 11 pm. Sun. and
45 to

Holidays: 2:30to4 pm; 7: 1 pm.

KFOO Salt Lake City, Utah—Latter Day Saints
University. . ... ... ... i 250

KFOR—David City, Neb. —D:vxd City Tire & Elec. Co. 100

236 1270 Pacific

226 1330 Central

KFOT—Witchita, Kans.—College Hill Radio Club (Col-
lege Hill Methodist Church)................ §0

KFOX—Omaha, Neb.—Technical Hngh School (Board

231 1300 Central

Station KFOO is not operating this year.
»

Mon 7 to 8 pm; Thu 7 t.o 9 pm. Sun.: 3:30 to

pm.

Fri., 12 to 2 am; Sat., 11:15 pm to 1:30 am.  Sun.:
11 to 1 pm and 7:30 to 9 pm.

INo regular schedule,

\Ion A pmand9pm; Tue., 1 pm; Wed., 1 pmand
8 pm; Thu., 1 pm; Fri., 1 pmand 9 pm; Sat., 1 pm.
Sun.: 11 am.

of Educatnon) ........................ 100 248 1210 Central
KFO'Y—St Pdul Minn. —Beacon Radno Servnce (M G.

Goldberg) 711 Dayton Ave. ................ 50 252 1190 Central
KFPL—Dublin, Tex.—C. C. Baxter, 205 Grafton St. 15 252 1190 Central
KFPM—Greenvnlle, Tex.—The New Furniture Co. . ... 10 242 1240 Central
KFPR—Los Angeles, Calif.—Los Angeles County For-

€SHTY IDOPL sas 5 0. < dimia o1a 4 565 Ao o sisl @ bz o A ALE S 12D 500 230.6 1300 Pacific
KFPW—Carterville, Mo.—St. Johns M. E. Church,

South. (L. E.Stewart).................... 20 258 1160 Central
KFPY—Spokane, Wash.—Symons Investment Co. . ... 100 266 1130 Pacific
KFQA_St. Louis, Mo.—The Principia, 5539 Page Ave. *5000 280.2 1070 Central

* (KFQA and KMOX sharing use of same transmitter.

Tue., 8109pm Fri.8to 9 pm. Sun.:1to2pm.

Mon., 7 to 8 pm; 9 30 to 10 30 pm; Wed., 7t0o 8
pm; 9 to 12 midnight; Thu., 7 to 8 pm; 10 to 11
pm; Fri,, 7 to 8 pm; éat 7t08pm; 11 pmto 12
midnight. Sun.: 9:55 w0 l() 40am; 9to 10 pm.

Sun.: 8 pm.

Not yet permitted to use full power.)

KFQB—_Fort Worth, Tex.—Searchlight Publishing Co.,
408 Throckmorton St., Broadcasting from First

Sundays only: 8:30 t0 9:30; 10to 11 ain; 3 to S;
6:30 to 9:30; 11 to 12 pm.

Baptist:GIURChE e wak s Aaw yaz s an Lmin ma 4 aus 1000 508.2 590 Central
KFQP—Iowa City, Iowa.—Geo. S. Carson, Jr., 906 E. Wed., 810 9 pm.
College St. ... 10 223.7 1340 Central
KFOU—-Alma (Holy City), Calif.—W. E. Riker....... 100 21/ 3 1380 Pacific Daily: 9 to 10 pm. Sun. and Holidays: 11 am to
to12am; 9to 10 pm.
KFQW-—North Bend, Wash.—Carl F. Knierim....... .. 50 215.7 1390 Pacific
KFQZ—Hollywood, Calif.—Taft Radio & Broadcasting Daily: 8tot1 pm. Sun.and Holidays: 8to 11 pm_
Co., Inc., 5653 DeLongpre Ave.............. 50 226 1330 Pacific
KFRB—Beeville, Tex.—Hall Bros. .................. 250 248 1210 Central .
KFRC—San Francisco, Calif.—City of Paris Dry Goods Mons 3(()) 2 L an; 5 V.:.,o dt.o 1‘8 tpml-z’ru..-. 11 to :2:.;.(2)
D m (¢] m; e {¢] am; 0
(o P o o, P R 50 267.7 1120 Pacific ‘;m Thu. 11 mplzam 410 10 pm; Fri. 12 to 12:30
pm; 4 to 11 pm; Sat., 11 to11 30am 4pm to1lam.
No change for hohdays Sun.: 6:30 to 12 pm.
KFRU—Columbia, Mo.—Stephens College. A Junior 134?;1 4: 30& 9 6; 15 proe Tgesoa 145 arg 4.39r pm;
m e m m; o
College for Women.........vvvvnereennnnn.. 500 499.7 600 Central 8:43am;: 4:30 pm' 6 1’; e Fro 4:30 pm; 6:15
pm; 12 midnight; Sat., 4.30pm Sun., 7: 30 am.
9:30 am; 4 pm; 7:30 pm.
KFRW—Olympia, Wash.—United Churches of Olympia. 50 218.8 1370 Pacific

KFSG—Los Angeles, Calif. —Echo Park Evangelistic
Assn., 1100 Glendale Blvd. ... .............. 500

275 1090 Pacific
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KFUL -Galveston._'l‘exas_'l‘hos Groggan and Bros— ) o
Music Co., 2126 Market St .. .. . S0 258 1160 Central
KFUM- Colorado Sprmgs. Colo. —Corley Mountain o Mon.. 8 10 10 pm; Thu., 8 to 10 pm. Sun.: 11
BNy o o AL UTh L e i nt on s e 100 239.9 1250 Mountain amand 9 pm.
KFUO-St. Louis, Mo.—Concordia 'l‘heological - i\‘l,&r; ?pm an(;lg!!l[;m 'rqlgh 3 gm and 6:30 pm;
N 8 m
SeMIMALY s 4 e s #'< o 55« d4'a asld ' m a'sn 258 + 374 500 545.1 550 Central and 9:30 s Sat.. 4y pm“ gt f'[')m3§n'g
) o - - 9:15 pm.
KFUP-—- Denver. Colo.—Fitzsimons General Ilospital 50 234 1280 Mountain N
KFUR Ogden, Utah— Peery Bunldmg Co.,420 T Twenty- B o
710 S S P P e s (e o 50 224 1340 Pacific
KFUS ()akland (,allf Louns L. Sherman 529 Daily: 6:30 to 7:30 pm. Sun.: 9am; 2:30 to 3:30
Twenty eighth St . . 50 256 1170 Pacific R 3:30ito 30 mais
KFUT  Salt Lake Clty, Utah - Umversnty of Utah.... 100 261 1150 | Pacxﬁc © Tue. 12to 1 pm; Thu,, 12 to 1 pm, B
KFUU ()akland, (.allf. H. C. Colburn and E. L. - —_D;FY_IO_45 am to 11:45 am; 6:30 to 7:30 pm,
Mathewson, Flint Motor Car Buildingr R, 100 220 1360 Pacific 8 10 10:30 pm. Sun.: 8to 10 pm.
KFVD-—San Pedro, Calif.—\cWhinnie Elec. Co., 1825 - o
So. Pacific Ave.. ........ ... .. ... ... ..... .. 50 205 .4 14()0 Pacific
KFVE- St. Louis, Mo.—Film Corp. of America, 6800 a o
Delmar Bivd. ... ... ... ... ... .. .. .. .. ... 500 240 1250 Central
KFVG lndependence Kans. —First Methodist Episco- - o
pal Church. ... ... ... ... ... ....... .. ... 15 236 1270 Central
KFVI- llouston. Texas - Flfty sixth Cavalry Bngade, B o
Headquarters Troop . : ‘ 10 240 1250 Central
KFVN ‘Fairmont, Minn. Carl E. Baglev 50 227 1320 Central Mon. Wed. and l;rT;pm_Sun 3 pm
KFVS -Cape Girardeau, Mo. Hirsch Battery “and Daily: 12:15 pm; Thu. 7 pm. Sun: 11 am and
Radio Co... . . T 50 224 1340 Central 7 pm.
KFVW-—San Diego, Calif. Alrfan Ra(hoCorp 402 B. St. 500 2-}5 8 1222 Pacific Daily: 9 pm to 1 am. ' i
KFVY Albuquerque. N. Mexlco — Radlo Supply Co,,
407 West Central Ave. ... .. .. ... . ... . 10 250 1200 Mountain
KFWA Ogden. Utah- Browmng Bros. Co 2451
Kiesel Ave. ... ... ... 500 261 1150 Pacific
KFWB-—Hollywood, Calif.—\Warner Bros. Pictures
(Inc.), 5842 Sunset Blvd. 500 252 1190 Pacific
KFWC San Bernardino, Calif. —L E. \Vall 50 211. 1 1420 Pacific Mon,, silent; Tue. 8 am to 12 am; 1 pm to | am;
Thu., 8am to12am; 1 pmtol am; Fri., 8 to 12
pm; Sat ,8to12am. Sun.: 8am lol pm 3 7 pm
to 2 am,
KFWF—St. Louis, Mo.—St. Louis Truth Center, Rev. Tue., 7 pm;s8 pm; Thu., 10:45 am; 12 am; 7:45
Emil C. llartmann 4030 Lindell Blvd . ¢ 250 214 2 1400 Central pm; 9 pm.  Sun.: 10:45; 7:45; 9 pm.
KFWH-—Chico, Calif.—F. Wellington Morse, Jr, 522
Grand Ave,, Qakland, Calif....... ... ... ... 100 254 1180 Pacific
KFWI—San Francisco Calif. (Transmitter is in So. . 3‘;10n l110 4511011 :30 o (“22 l6133(:)1)m tolanzl.
San Francisco, Calif.)—Tom Catton. ... .. ... 500 226 1330 Pacific 6:30 pm to 1 amm: Tha Siveat: oo A%am; 1 to 2,
am; 6:30 pin to i am; SaL 1 30 103 :30am. Sun.:
1 to 2; 8to12:30 pm.
KFWM—-Odkldnd Lallf Uz_ikland Educa:io-;al Society, Mon,, 8 to 10; TE? 2 10 2:30; Wed., 2 to 2:30:
1520 8th Ave ... 500 207 1450 Pacific Thu. 810 oo rf‘wzz‘;’nf :30; 'Sat., 815 10. Sun.;
KFWO—Avalon, Catalina Island, Calif. —J\/IaJor Mon., 12:39 to 1:30 pm; 6 to 10 pm; Tue., 12:30
Lawrence Mott, Signal Corps, U.S Army.. 250 211.1 1420 Pacific g°u‘,'{8 ’;,':, .’snt]g‘)&mm Y:,e? 1012p?n0 tg :038 321
Fri., 12:30 to 1:30 pm; 6 to 11 pm; Sat., 12:30 to
1:30 pm; 6 to 9 pm. Sup.: 12:30 to 1 30 pm; 5
to 10 pm.
KFWU—Pineville, La.—Louisiana College... ... ... . .. 100 238 1260 Central
KFWV Portland Ore. —\Vxlbur Jerman, 385 East
Fifty- enghth St,So................. ... : 50 212.6 1410 Pacific
KFXB—Big Bear Lake, Calif.—Bertram O. lleller .. 500 202 .6 1480 Pacnﬁc Daily: § t0 5:30 pm; 8 to 8:30 pm. Sun.: silent.
KFXD:io_g:n, Utah Service Radio Company. ... 10 205.4 1460 Mountain
KD‘XF—Colorado Sprmgs, Colo.—Pikes Peak Broad- '
casting Co., 226 Hagerman Bld.. ... ... ... 500 250 1200 Mountain
KFXH—El Paso, Texas—Bledsoe Radio Co., 2857
M ontaina SEiveiaa s e s orso@ibeba g yasheanss 50 242 1240 Central
KFXJ—Edgewater, Colo.—R. G. Howell. .. . . .. . 10 215.7 1390 Mountain Daily: 9 to 11 am; 5:30 to 6:30 pm. Night

programs pending.
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K KFXR_Oklahoma, Okla.— Classen Film Finishing Co.,
13214 W. Main Street.................... .

EFXY—FIagSt;{T, Ariz.—Mary M. Costigan —(Orpiheum
THeatre) s g=ia= 1= pinear=nuyegwe inbcEe “E3 =ad b3

KFYF—Oxnard, Calif.—Carl's Radio Den, 207—5th St.

50 205.4
10 205.4 1460 Pacific

15 214.2 1400 Central

1460 Mountain

Daily: 5:05 to 6 pm; 9 to L1 pimn ou 2nd and 4th
Thu. each month. Programson Tue. and Thu. by
special announcement.

KFYJ—IIOllston, Texas—(Portable) Houston Chroni-
ClERULS CoLui= vt Bbls £ » st sk 4183 » s s 1 b W P2

KFY(_)—Texa;kanaﬁ‘exas—_-l;uchanan-\:ughan Co.. ..

10 238.0
10 209.7 1430 Central

1260

1210 Central Daily: 6:30 to 7:30 pm. Extra hours on extra
programs. Sun.:3 to 5 pm.

Mon., 7:15; 7:45; 8:15; 8:30; 10:40; 11:30 am;
1:30; 3;-4t05:30; 5:30t06; 6t06:55; 8to 10 pin;
Tue., 7:15; 7:45; 8:15; 8:30; 11:30 am; 1:30; 4 to
5:30; 6 to 6:55; 8 to 10 pm; Wed., 7:15; 7:45, 8:15;
8:30; 11:30 am; 1:30; 3; 4 to 5:30; 6 to 6:55 pm;
Thu., 7:15; 7:45; 8:15; 8:30; 10:40; 11:30 am; 1:30;
4 to 5:30; 8 to 10 pm; Fri,, 7:15; 7:45; 8:15; 8:30;
11:30am; 1:30; 3: 4 t0 5:30; 5:30t0 6; 6 L0 6:55 pm;
Sat., 7:15; 7:45; 8:15; 8:30; 11:30 am; 12:30; 4 to
5:30; 8 to 10 pm. Sun.: 11 am; 3:30 to § pm;
7:45 pm.

Tue., 2:30 to 3:30 pm; 8 to 10 pm; Wed., 2:30 to
3:30 pm; 8 to 10 pm; Thu.. 2:30 to 3:30 pm; Fri.
2:30 to 3:30 pm; 8 to 10 pm. Sun.: 2:30 to 5 pm;
8to 10 pm.

Mon., 6 to 10 pm; Tue., 6 to 12 pm; Wed., 6 to 11
pm; Thu., 61010 pmn; Fri.,, 6to 12 pm; Sat.,,6to 12
pm. Sun.: 7 to 10 pm.

Tue., 8:30 to 9:30 pm; Thu., 8:30 to 9:30 pm.
Sun.: 8:30 to 9:30 pm.

Daily: 12:30 to 1:30 pm; 6:30 to 10 pm; Wed..
same only 2:3C¢ to 3:30 pm. Sun. and Holidays:
4toSpm; 8to10pm; alsoSun.:10amto 12am.

Daily: 9 to 10:40 am; 2 to 2:30 pmn; Mon. and

Wed., 8 to 10 pm; kri.,, 8 to 11:30 pm. Sun.: 3

to 6:30 pm.

Daily: 10:30 to 11:30 am; 11:30 to 12; 5 to 6,
7 to 8:30; 8:30 to 10; Thu., 10 to 12 pm. Sur.:
11 to 12:30; 7t0 9; 9 to 10:30.

Mon., 12:15to 11 pm; Tue., 6:30 am; 12:15; 2:30;

8 pm; Wed., 12:15; 6 pm; Thu,, 12:15; 2:30;

8 pm; Fri., 6:30 amn; 12:15; 2:30 pm; Sat., 8 pm.

Sun.: 11 am; 3; 6:30; 9:15 pm.

Sun.: 10 am and (1 am.

Mon., 6:30 to 7:30 pm and 8t010:30 pm; Tue., 3to
5pm; 7t07:30 pm; Wed.,,3to 5 pm; 6:30to 7:30
pm; 8t010:30 pm; Thu.,3to5pm; 7to 7:30 pm;
Fri.,3to 5 pm; 7 to 7:30 pm; 8t010:30 pm; Sat.,
3to5pm; 7to7:30 pm. No Sun. broadcasting.
Holidays same as usual.

Mon.,3to4pm? 6to 7 pm; 8to 1 am; Tue.:6:3(.)

KFYR_ Bismark, N.D.—Hoskins Meyer, 200 Fourth St. 10 248
KG KGO Oakland, Calif.—General Electric Co. . 4000 361.2 830 Pacific
KGTT .-San?r;lncisco, Earliz-—_»aa(—l—'l‘idings Tem—ple - . B )
and Bible Inst......... .. .. B maln s hale o) 50 207 1430 Pacific
KGW—_Portland, Ore.—The Oregonian Pub. Co.. ... 1000 492.5 610 Pacific
KGY—Lacey, Wash,—St. Martins College.._......... 50 246 1220 Pacific
KH KHJ— Los Angeles, Calif. Times Mirror Co., 100 N. '
BroadWaye s s s wegs i1 possan osaklsahas s . 500 405.2 740 Pacific
Y(H()r-- Spokane, Wash.—Louis Wésmer, P(;y_ton ‘Build- _ :
TG e w515 = (b aeiq 6 dlus daCs P8 a7 R ra o . 500 273 1100 Pacific
KJ KJBS—San Francisco, Calif.—Julius Brunton and Son
Co., 1380 Bush St....................... ... 5 220 1360 Pacific
KJR__Seattle, Wash.—Vincent I. Kraft............... 1000 3844 780 Pacific
KL KLDS—tIndependence, m;l{eorganized Cfl;;l;_(; _ -
Jesus Christ of Latter Day Saints............ 1000 440.9 680 Central
KLS—V-Oa-kland, Calif.—Warner Bros. R;(iio Sum;lie:
Co., 2201 Telegraph Ave. . .................. 250 250 1200 Pacific
KLX —Oakland, Calif.—The Oakland Tribune......... 500 508 590 Pacific
KLZ—Denver, Colo.—Reynolds Radio Co., 1534 Glen-
AT SEreetasms s rdwiaTra s ap reanessss 8re nas 250 266 1130 Mountain

KMKMA:SEmndan,_ lowa—May Seed and Nursery Co. 500 252 1190 Central

KMJ—Fresno, Calif.—Fresno Bee............
KMMJ—Clay Center, Nebr.—M. M. Johnson Co. ..

1000 229

KMO—_Tacoma, Wash.—Love Elec. Co., 738 Pacific Ave. 100 250 1200 Pacific

KMOX—St. Louis, Mo. (Transmitter is in Kirkwood,
Mo.)—Voice of St. Louis, Inc. ........... ...

50 234 1280 Pacific

1500 280.2 1070 Central

KMTR—Hollywood, Calif.—K. M. Turner Radio Corp.,

1517 N. Wilton St. . ....... B o ae 500 238
KN KNRC—Los Angeles, Calif.—Kierulff and Ravenscroft,
1630 So. Los Angeles St. .. ................. 250 208

to9pm; 10to 11 pm; Wed.,3to4 pm; 6to 7 pm;
8 to 10 pm; Thu. Silent; Fri.,, 6 to 7 pm; 8 to 10
pm; Sat.,3to4pm; 6:30pmtolam. Sun.: S5to
6pm; 6:30 to 8 pm; 9 to 10:30 pm.

Mon., 5:30t07;9;11:30amto 12:30 pm; 6to 7; 9
to11 pm; Tue, 5:30t07;9; 11:30am to 12:30 pm;
2; 6to7; 9to 11 pm; Wed., 5:30to 7; 9; 11:30
amto12:30pm; 2 6to7 9to1l pm; Thu., 5:30
to7; 9; 11:30amto 12:30pm; 2to3; 4t05; 6to
7; 9to 11 pm; Fri,,5:30t07; 9; 11:30amto 12:30
pm; 2to3; 6to7; 9to 1l pm; Sat,5:30t07; 9;
11:30 am to 12:30 pm; 2; 6to 7; 9 to 11 pm:

Sun.: 12:15; 4to 5* 5to 6 pm.

1310 Cemrai—

Daily: 8:40 to 12:40, Market Rep?)hs at Half Hour
Intervals; 12:30t01:30; 3105 pm; 6to 11:30 pm;
Thu., Silent after S pm. Sun.: 9t0 10:30 pm.

Daily: 9am; 2:30 pm; S pm; 6 pm; 8 to 10 pm;
Tue. Thu. Sat., 9:30 pm; Mon. Wed. Fri., 10 to
11 pm. No regular broadcast on Sun.

1260 Pacific

Mon., 1 to 3 pm; 5:45to 10 pm; Tue., 1 to3 pm;
5:45 to 10 pm; Wed., 1 to 3 pm; 5:45 to 10 pm;
Thu., 2 to 3 pm; 5:45 to 10 pm; Fri., 2 to 3 pm;
5:45t0o 10 pm; Sat., 2to3 pm; 5:45to 11 pm.

1440 Pacific
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KN KNX - Los -Kilg;es, Calif. Los Angeles Evening
Express, 6116 Hollywood Blvd

KO KOA -l—)enver_. (:010., -Ce‘r:eral__Elecr.ric- Co.,
Krameria St

KOAC (JorvullisTOl_‘e.—-Oregon Agricultural College .

KUB-':Smte College, N.-Mex. -—_-Ne\; Mexico College of

ve | o57 | B8 | =g ]
23 5 ?% %g‘ °E"§ Sﬁnding
o= Bj? 85 ca ours
hv
1000 336.9 890 Pacific
Mon., 11:45 am to 1:15 pm;_-6; 10 pm;_’l‘ue.:
5000 322.4 030 Mountain J:45amto1:15 pm;3:1Sto 4:30; 6 to 8:30 pm;

Wed., 11:45amto 1:15 pm; 6 pmto 12 pm; Thu.,
11-45 t0 1:15 pm; 3:15 to 4:30; 6 to 8 pm; Fri.,
11:45 to 1:15 pm; 3:15 to 4:30; 6 to 10 pm; Sat.,
11:45 to 1:15 pm; 9 pm to 12 pm. Sun.: App.
11 am; 4; 7:30 pm. '

Mon., 12:15t0 12:45 pm; 7 to 8:30 pm; Wed., 2 tn
3pm; 7:20t0 8:15 pm; Thu.,2to 3 pm; Fri., 7:30
to 9 pm.

Daily: 11:55 am to 12:30 pm; 9:55 pm to 10:10

500 280.2 1070 Pacific

Agriculture and Mechanic Arts 1000 348 .6 860 Mountain Pmi Mon., 7:30 to 8:30 pm; Fri., 7:30 to 8:30 pm.
KOCIH—Omaha, Nebr. Central High School . .. .. .. .. 250 258 1160 Central Mon.. 8:30 to 10; Tuc., 8-30 to 10; Thu., 8:30 to
10. Sun.: 3:30 pm.
KOCW—Chickasha, Okla.—QOklahoma College for
Women. . ..... .. .. o 3 DO . 200 252 1190 Central
KOIL-—Council Bluffs, lowa-—Mona Motor Oil Co. 500 278 1080 Central Mon., 6 pm to midnight; Tue., Thu., Fri., 6 to 9
pm; 11 to 12 pm; Wed., Silent; Sat.. 6 to 9 pm;
11tolam. Sun.: 11 am; 4; 7to9pm; 111012
pm.
KOWW-—Walla Walla, Wash. - Blue Mountain Radio
Association.  (Frank A. Moore). .. 500 256 1170 Pacific
KP KPO-—San Francisco, Calif.—Hale Bros. and the San 17\/1;)61..87:0 ?1:30 am;Tl to“Zl;dz:sodtoT‘}lzso; 5:15 to
- 3 5 5 E 4 M o pm; ue. cd. an u., same S
Francisco Chronicle . 1000 428.3 700 Pacific Mon’; Fri.,7t08:30 am; 12:45 10 2 pm; 4 to 7.3
and 8 to 11 pm; Sat., 7 to 8:30 am; 2:30 to 5:30;
6t07:30 and 8 to 12 pm. Sun.: 9:45 to 10:45 am;
5 to 10 pm.
KPPC--Pasadena, Calif.—Pasadena Presbvterian Wed., 7:15 to 9 pm. Special broadcasts as an-
Church. R R 50 229 1310 Pacific fogiced. Sun.: 10:30 am to 12:30 pm; 6:45 pm
i(l’l{(}_ -_llouston, Texas—Houston Post Dispatch. ... . 500 296.9 1010 Central Daily: Fri., silent 10:55 am; 11 am; 12am; 5:30
pm; 7:30 pm; 8 pm; 8:30 pm; 9 pm; 9:30 pm;
Daily and Sun.: 11 pin Wed. and Sat. only. Sun.:
10:453 am; 7 pm; 9:30 pm.
KPSN —Pasadena, Calif.—7The Star-News 1000 315.6 950 Pacific Mon., Silent; Tue., 8 to 9 pm; Wed., silent; Thu.,
8 to 9 pm; Fri., silent; Sat., 8 to 10 pm. Sun.:
8:15 10 9:45 pm.
KQP—Portland, Ore. (Transmitter is 6 miles west of
KQ Citv)—H. B. Read, 411 Sixth St 1000 319 940 Pacific
K();’ Pittsburgh, Pa.—Doubleday-Hill Electric Co., Mon., 10:30 to 11 am; 3 to 4:30 pm; Tue., 10:30
= ~ to 11 am; 3104:30 pm; 6:30 to 7:30; Wed., 10:30
719 Liberty Ave. .. .. .. O XX GO o x:C 500 275 1090 Eastern to 11 am} 3 10 4:30 pm; Thu., 10:30 to 11 am, 3
to 4:30 pm; Fri,, 10:30 to 11 am; 3 to 4:30 pm;
Sat.. 10:30 to 11.am; 3 to 4:30 pin.
KOQW -San Jose, Calif.—First Baptist Church of San Mon. Tue. Wed. Thu. Fri. 6:30; 7. Sun.: 9:40
Jose, Montevina Ave 500 231 1300 Pacific to 12:30; 7:30 10 9:30.
1 ‘— . ‘: . __,___ i1ly Gazette. . . .. .. 7]0 25 1170 Pacific Daily: 11:15 am to 11:45 am; 5:30 pm to 6 pm;
KR KRE—Berkeley, Calif.—Berkeley Daily Gazette 0 6 aci Mon, and Thi & to 10 sme Toe S oS B
9pmtolam; Sat.,,€pmtolam. Sun.and Holi-
idays: 10 to11am; 6:30t0 7:30 pm; 8109 pm.
_IESAC- -Manhattan, Kans.—Kansas State Agricultural \
KS College . ; 500 340.7 880 Central
KSD--St. Louis, Mo.—Pulitzer Publishing Co.—The Mon., 9:40; 10:40; 11:40; 12:40 pm; 1:40; 240,
* R 3:40 pm; 7; 9 to 10:30 pm; Tue., 7 to 11 m;
St. Louis Post Dispatch............ ... .. ... 500 545.1 550 Central wed.P7' 10 9:15 pm; Thu, 7t 11 pons Frir, B
9:20; 10to 11 pm; Sat., 7 to 7:45; 8 to 11 pm. Mon.
Wed. and Fri., 10 am and 11 am. Sun.: 6:15 to
9:15 pm.
KSL— 'Szllt_ Lake City, Utah—Radio Service Corp. of Mon., 7:30 am; 6 pm to 11 pm; Tue,, 7 pm to 11
- . 3 Wed., 7:30 ; 10am; 6to11:30 y Thu.
Utah, 505 Templeton Bldg............. ..... 1000 299.8 1000 Mountain Y pin to 11 pm; Fris 7:30 am; 104713 @ Do 1o L8
pm; Sat., 7:15 pm to 11 pm. Sun.: 11 am; 4 pm
to 11 pm.
- T - E o . Wed. and Fri., 7:45 to0 8:15 pm; Tue. Thu.
KSMR—Santa Maria, Calif.—Santa Maria Valley R. R. ) Mon, V ;
Co......... R o 100 209.7 1430 Pacific  2nd Sat. 710 10 pm.
O Clavinda Towa A A R Ty —74 tral Mon., 12:30 pm to 7 pm; Tue., 12:30 pm to 7 pm;
KSO—Clarinda, Iowa—A. A. Berry Seed Co........ .. 500 242 1240 Cen Wod., 1230 b 107 s The {250 bm to 7 pm;
4:30; 7 pm; Fri., 12:30 pm; {pm; Sat., 12:30 pm.
- alkland Cal: = oc! 1] )y - Pacift Daily: 9 10 9:30 am; 12 to 1 pm; 8 to 10 pm.
KT KTAB-—Oakland, Calif.—The Associated Broadcasters. 1000 240 1250 Pacific Sun.: 0:4S to 1048 am; 11 am te 12500 Tty
9:15 pm; 9:30 to 11 pm.
KTBI-_-rLos Angeles, Calif.—Bible Institute of lLos )
ANGEIES. .o 750 293.9 1020 Pacific
- > Doy . : I o il 3 ; 8:45 to 9:45 pm; Tue.
KTBR —Portland, Ore.—Brown's Radio Shop, 172 ) Mon., 1:30 to 2:30 pm; 8:45 pm; Tue.,
Tenth St. .. oo 50 263 1140 Pacific 1:30 t0 2:30 pm; 8:30 to 9 pm; Wed., 1:30 to 2:30

pm; 8:30 to 10:30 pm; Thu., 1:30 to 2:30 pm,
6:15t07:15 pm; Fri.,l:&Oto 2:30 pm; 6to 10 pm’
Sat.,3to4pm; 11:30to 1:30am. Sun.:3 to4pm_
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BROADCAST STATIONS
Location and Owner

KT KTCL—Seattle, Wash.—American Radio Telephone Co. 1000 305.9 980 Pacific

K

W

Flotill C0ua s a s ve pios sien fom ik diim o b 5dias 13 150 B74.8 800 Cemitzal g0 ok N ot i2 b0 D e o
to 1:30 pm; 9to 11:30 pm; Sat., 12:30 to 1:30 pm;
9 to 11:30 pm. Sun.: 11 am to 12:15 pm; 9 pm
to 12:45 am.
KTNT—Muscatine, lowa—Norman Baker. . .. 500 256 1170 Central Daily: 12 to 12:30 pm; 6:45 to 7:45 pm; 910 10:30
pm; 11 to 12 pm; Sat., silent; 9:30 each Mon.
Night “Common Sense Talks,”” by N. Baker.
Sun.: 9t0 10:30 pm.
KTW—Seattle, Wash.—The First Presbyterian Church Sun.: 11 am to 12:30 pm; 3 to 4:30 pm; 7:30 pm
of Seattle, Wash. . .......................... 1500 454.3 660 Pacific to 10 pum.

KU KUOA—Fayetteville, Ark.—University of Arkansas.... 750 299.8 1000 Central  Mon., 7:30t0 9; Tue., 8 to 10; Thu., 8 to 10.
KUOM—Missoula, Mont.—State University of Montana 500 244 1230 Mountain gi;iSlYp:m'S:SO pm; Mon. and Thu., 8 pm. Sun.:
KUSD—Vermillion, S. D.—University of South Dakota. 100 278 1080 Central Wed., 8 to 10 pm. Sun.: 3:30 pm; 9 pm.
KUT—Austin, Texas—University of Texas............ 500 231 1300 Central Mon., 8 pm; Wed., 8 pm. Sun.: 11 am; 3:30 pm.

Kv KVOO—Bristow, Okla.—Voice of Oklahoma........... 500 375 800 Central Daily: 7 to 9 am; 11:30 to 12:30 pm; 3 to 4; 6to

9 pm. Sun.: 12:30 to 7 pm (continuous); 7:30
to 9 pm.
KWCR—Cedar Rapids, Iowa—H. F. Paar, 1444 Second Mon., 910 10:30; Wed., 9 t0 10:30; Fri., 9 to 10:30;

Kw Ave, E. i 500 278 1080 Central  pfterngon programs, 15 pm: Jon. Wed. and
KWG—Stockton, Calif.—Portable Wireless Telephone

Co., 530 East Market St.................... 50 248 1210 Pacific
KWKC—Kansas City, Mo.—Wilson Duncan Broadcast- Tue.. 7 and 9 pm; Wed.. 7 and 9 pm; Thu., 7 and
ing Studios, Werby Building. . .............. 100 236 1270 Central 9 pa; Fill.. 7 and 9.
KWKH—Shreveport, La. (Transmitter is inVKennon- :;gnm‘?) :gg?ag;n;TESe'h?;lg gr:x;r‘)r\{edé.jil&n; &
wood, La.)—W. K. Henderson Iron Works and AN ; hdnyd 10430 an: 5 to 6
BT, Conx s sias <L s e a s n bams ne T 1000 320 011 Central g OtozPm Sun 930101030am; Sto6
KWSC—Pullman, Wash.—State College of Washington 500 348.6 860 Pacific
KWUC—Le Mars, Iowa—Western Union College. . .. .. 50 252 1190 Central Mon., 7:30 to 9 pm; Wed., 8 to 9 pm; Fri, 7 to
8 pm. Sun.: 3 to 4 pm.
KWWG—Brownsville, Texas—Chamber of Commerce.. 500 278 1080 Central Daily: 12 noon; 6 pmn; Mon. and Thu., 8:30 pm;
Tue. and Fri., 12:01 am. Sun.: 11 am.
KYW-—Chicago, Ill.—Westinghouse Electric and Mfg. Daily: 11 am; 12 am; 1 pm; 2:35 to 4 pm; Tue.
Thu. and Sat.. 5:45t06; 6:30to 7 ; 8to12 .
GOt rnvtns st rsn oy me s aa s inm e s is sbamans 2000 536 560 Central ~ Jhu-andSat.SidSto6s 6:30tg 7pm; Bloizpm,
9:30 pm.
KZ KZM—Oakland, Calif.—Preston D. Allen, 13th and Daily except Sunday: 6:30 to 7 pm.
Harrison Streets. ... .......ocoviineaeen.. 100 240 1250 Pacific
—Arli Z Uni Daily: 10:05 to 10:20; 11:55 to noon; 3:45 to 4; 9:55
NA NAA—Arlington, Va.—United States Navy........... 1000 434.5 690 Eastern wallb’; 110:0510to Py e 0\'\}2%'1 ] tt?) Shor
8:45 t0 9:20 pm; Fri., 8:45 to 9:20 pm.
WAAD—Cincinnati, Ohio—Ohio Mechanics Institute. . 25 258 1160 Central
WAAF—Chicago, Ill.—Chicago Daily Drovers Journal. 200 278 1080 Central
WAAM—Newark, N. J.—I. R. Nelson, 1 Bond St.. .. .. 500 263 1140 Eastern Mon., 11 to 12 am; 6to 11 pm; Tue, 10:15 to 12
am; 6to 11 pm; Wed.,, 11 to12am; 6to 11 pm;
Thu., 11 to 12 am; 6to 7:30 pm; Fri,, 10:15to 12
am; 6to 11 pm; Sat., 6to 11 pm. Sun.: 11 am
. to 12:30 pm.
WAAW—Omaha Neb.—Omaha Grain Exchange....... 500 384.4 780 Central Daily except Sat., 9:30 am; 9:45 every half hour
to 1:15 pm. Last Broadcast on Sat., 12:45 pm.
Evenings at 8 pm. Broadcast only market reports.
WABB—Harrisburg, Pa.—Harrisburg Radio Co....... 10 204 1470 Eastern
WABC—Ashville, N. C.—Asheville Battery Co., 19
Haywood'St.......covviiierennennninnannns 20 254 1180 Central
WABI—Bangor, Me.—First Universalist Church....... 100 240 1250 Eastern Sun.: 10:30 to 12 am; 7:30 to 9:30 Dm,_
WABO—Rochester, N. Y.—Lake Ave. Baptist Church.. 100 258 1160 Eastern  Sun.: 10:30to 12am; 7:30.am to 9 pm.
WABQ—Haverford, Pa.—Haverford College Radio 100 Mon., 7:30 pm. to 12:30 am; Fri., 7:30 pm. to
OB e prahia i m 5od nm e o5 ma e 5 ad DA 1000 261 1150 Eastern  12:30am.
WABR—Toledo, Ohio—Scott High School............ 50 263 1140 Eastern Program variable, depending upon the activities in
and about school.
WABW—Wooster, Ohio—College of Wooster.......... 50 206.8 1450 Eastern 9:30 to 10 on Tue., Wed. and Thu. Otherwise
very irregular as broadcast college programs.
WABX-—Mount Clemens, Mich.(near)—Henry B. Joy, . N .
1830 Penobscot Bldg., Detroit, Mich......... 500 246 1220 Central
WABY—Philadelphia, Pa.—John Magaldi, Jr., 815 .
IEnlomiBL St 8 5 2 L A R e P g e 50 242 1240 Eastern

Wave
Length

(Meters)

i [

€7 ® g .
32 o3 Sending
e B Hours
=i (=17}

ot

KTHS—Hot Springs Nat'l Park, Ark.—New Arlington

Mon., 12:30 to 1 pm; 9 to 11:30 pm; Tue, 9 to
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P
o =@ 235 wE
Radio Call BROADCAST STATIONS $c | we | &% w3 Sending A\
Letters Location and Owner o5 | 2§52 g 3 Ex Hours
| A /»3.4 ;-5 (:(ﬁ
l (ST
WAWABZ—New Orleans, La.—Coliseum Place Baptist Sun.: 1110 12:30 pm; 7:30 to 9 pm. 1
Church . . o S0 275§ 1090 Central
WADC-—Akron, Ohic—\llen T. Simmons 500 258 1160 Eastern Mon., 11 am to 12am; 6:30 to 7:30 pm; Tue., 1 am
to3am; 11 amto12am; 6:30 to 7:30 pm; 8 to 11
pm; Wed., 11 to 12 am; 6:30 to 7:30 pm; Thu., 11
amto 12am; 6:30to 7:30 pm; 9:30 to 11 pm; Fri.,
1lamto12am;6:30t0 7:30 pm;8to 11 pm; Sat..
11 am to 12am; 6:30 to 7:30 pm. Sun.: 12:30 to
1:30 pm; 6:30 to 7:30 pm.
WAFD—Port Huron, Mich.-Albert B. Parfet Co., Mon..s8 10810 pims Wed..SS to lOdpm; Fri., 810 10 |
gh . pm; Sat., 8 to 10 pm. un. and Holidays: 12:30
1432 Military Road. .. 500 275 1090 Eastern am to 2am; 10am to 12 am; 7:30 pn to9:15 pi. :
WAGM —Royal Oak, Mich.—Robert 1.. Miller. . 50 225.4 1330 Eastern Mon., 7:30 pm to 12:30 am; Wed., 7:30 pm to

10:30 pm; Fri., 7:30 pm to 10:30 pin.

WAHG-—Richmond Hill, N. Y. —A. H. Grebe and Co. 500 315.6 950 Eastern Mon., 11:50 am; 12:02; &; 9:45; 9:55; 10:15;
10:30; 12 pm; Tue., 11:55 am; 12:02 pm; Wed.,
11:50 am; 12:02; 8:45; 9:20; 9:55; 10:02; 10:30
pm; Thu., 11:55 am; 12:02 pm; Fri., 11:50 am;
12:02; 8; 9; 9:55; 10:0?; 10:30 pm; Sat., 11:55
am; 12:10 pm. Sun.: Silent.

WAIT-—Taunton, ‘Mass. .\ H. \?aite and Co.,_ ln-c., Wed., 7 to 8 pm; Fri., 7 to 8 pm.
32 Weir St. R 10 229 1310 Eastern
WAIU-—Columbus, Ohio— \merican Insurance Union 500 293 9 1020 Eastern Mon., 11:55 am to 4 pm; 6 pm to 7:15 pm; 8 pm

to 9:30 pm; 10 pm to 12 pm; Tue., 11:55 am to 1
pm; 2pmto4 pm; 6to7 pm; 9:15 pm to 1 am; |
Wed., 11:55 am to 1 pm; 2t0o 4 pm; 6 to 7 pin;
Thu., 11:55 am to 1 pm; 2to 4 pm; 6 to 7 pm; !
Fri, 1i:35amto i pm; 2to4pm; 6to7 pm; 8 to :
9:30 pm; 10 pm to 1 am; Sat., 11:55am to 1 pm; |
2to 4 pm; 9:15 pm to 1 am. Sun. 2 pm to 4 pm;
6 pmto 7 pm. i l'
WAMD-—Minneapolis, Minn. - Hubbard and Company Dally:7 (;52 am to7112615 pm;86:15 & 6:55 Dsma 7
. . X . ) pm; 7: pm; 7: pm; pm; pm. un.:
and Radisson Radio Corp . . .. 1000 243.8 1230 Central 10:30am; 3 pm; 6:15 pm 6:45 pm; 9:30 pm. [

WAPL—Auburn, Ala. —Extension Service Alabama Poly- Mon., 7 to 8:30 pm; Tue., 7 to 8:30 pm; Wed., .
technic Institute. ... ... ... ... .. . 1000 248 1210 Central Silent; Thu. 71t 8:30 pm; Fri., 8to 11 pm; Sat., |

6:30to 10pm. Sun.: Irregular.

\’\‘ARC‘- »-Med ford llillsidé. Mass. —American Radioiand

Research Corp , - : 100 261 1150 Eastern |
WATT- 'B()ston._Muss._(Portahlc) Edison Electric . s - |
Iluminating Company of Boston. L 100 243.8 1230 |
WBWBAA l,':lfayette. lnid. ‘Purdue University. . . 250 —273 : 1 l()O_C-entral_ ) ¥lngtﬁm; Mon. and Fri., 7-:15‘pm.ﬂ_-
WBAK —Harrisburg, Pa.— Pennsylvania State Police. S00 275 1090 Eastern  Daily except Sun.: 10 to 1:30 to 5:45; 7:30; 12am
e e L ) T S e o T
WBAO- Decatur, Il.— James Millikin University_ 1000 270 1110 Central | - '
WBAP-—Fort Worth, Texas—Carter Publishing Co., Inc. 1500 475 9 630 Central  Daily: 6; 7:30, 930; 11 pm; Wed. Silent,

Sun.: 11 am; 5; 9:30 pm.

WBAX—Wilkes-Barre, Pa.— John H. Stenger, Jr., 66
Gildersleeve St . 100 256 1170 Eastern

WBBL-—Richmond, Va.—Grace-Covenant Presbyterian Tue., 8 pmto 10 pm. Sun.: 11 am and 7:45 pm.

———

Church .. ; 50 229 1310 Eastern
WVBVBM-- -Chicago, ) 111.- .\_rlass lnveétrment Co., 1554 Mon., 4 to 7 pm; Tue., 410 6 pm; 8 to 12 pm.
Howard St .. . S cooeooo. 1500 225.4 1330 Central  Jyod- 4 106 pmy 8 1o 10 Pm:12 pm to 2am; |
10 pmn; Sat.,4to6 pm; 8pmto 2am; Sun.: 12:30.
to 2 pm; 4to 6 pm; 8to 10 pm; 12 to 3 am.
WEBBP_I ich.—Petoskey High Schoole. . ) ) Tue., 9 to 10:30 pm; Fri., 8 t0 9:30 pm. Sun. and f
WBBP—Petoskey, Mich.—Petoskey High School ... ... 200 238 1260 Central H:Tidays? 10:301:311232“ 0 % pmrfm un. an
WBBR- -_‘R(_)s;ville. N_ Y.—People’s _Pulpit Assn., 124 Mon., 8 10 9 pm; Thu.,8t0 9 pm; Fri., 8 109 pm. l
Columbia Heights, Brooklyn, N. Y. .. 500 272 6 1100 Eastern Sun.: 10amto 12:30 pm; 2to4 pm; 9 to 10:30 pu |
S N A e - — i
WBBS—New Orleans, La.—First Baptist Church 50 252 1190 Central Sun.: 11 am and 7:45 pm. l
WBB\V ?Norfolk. Va.—Ruftner Junior High School 50 222 1350 Eastern ‘
-WEI;Y—_—(i\;r-les;n ._S.—(). Washington Light Infantry 10 267.9 1120 Eastern Community furnishes artists about once a week.
-VVBBZ-_Chicago. I, (Poctable)—C. L. Carrell, 150
No. American Building. .. ... .. ... .. .. . 50 215.7 1390 £
“’BCNTCHic:go. Ill.—Foster and McDonnell, 728 Daily: 9:45 to lllam: 1Zamto 1 pmn; 3 to 615)?0
West Sixty-fifth St.......................... 500 266 1130 Central  [to8pm: 10to 12 oo, Sunci 10:45 amto 124 |
WBDC—Grand Rapids, Mich.—The Baxter Laundry MO_n-,I_IZ:S(}qusnotto 11:‘33%pm;_ g:%g :o 2 pm; ; to g =
Company........ ..o, 500 256.4 1170 Eastern bm: Wed., 12.30 o 10 1230 pis 5530 Ty R
7to 8 pm; Thu., 12:30 pm to 1:30 pm; 5:30 pm to

5:30 p
6:30 pm; Fri., 12:30 pm to 1:30 pm; 5:30 pm to
6 pm; 7 to 8 pm; Sat.,5:30 pm to 6 pm; 7 to 7:40
pm; 7:50 to 8 pm. Sun.: 11 to 12:15 pm.

www americanradiohistorv com h


www.americanradiohistory.com

RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS 11

|
|

N
. x| oSt | ES | W§ ,
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| TR kg | B
WBWBES—~ Takoma Park, Md.—Bliss Electrical School... 100 222 1350 Eastern o
WBNY—New York, N. Y.—Shirley Katz, 145 W.45th St. 500 209.7 1430 Eastern  Mon.7pm to 11 pm; Tue., 7 pmto 11 pm; Wed.,
7pmto 11l pm; Thu., 7 pm to 11 pm; Fri., 7 pm
to 11 pm; Sat., Silent. Sun.: 2:30 pm to 6 pm.
WBOQ—Richmond Hill, N. Y.—A. H. Grebe & Co,,
70 Van Wyck Boulevard ................ 100 236 1270 Eastern
WBRC—Birmingham, Ala.— “Bell Radio C orporatxon Mon,, 8 to 10 pm; Wed., 8 to 10 pm; Sat., 9 pm
1913 Fifth Ave., N N 50 248 1210 Central to TR
WBRE—Wilkes-Barre, Pa.—Baltimore Radio Exchange, Mon., 2 t0 3:30 pm; Tue., 2 to 4 pm; Wed., 2 to
3:30 ; 8:30t0.11:30 i Thu.,,2to4 3 Fri.
17 West Northampton St................ 100 231 1300 Eastern 210 330 prms 750 to 1S Tidnialt; St 2ty 4.30
pm; Sun:9to 12 Midnight
WBT - Charlotte, N. C.— Charlotte Chamber of Com- D_auly 6to 7 and 9 to 11 pm. Sun.: 11 am and
MErCE. .. oo 250 275 1090 Eastern 7:30 pm,
WBZ—bprmgﬁeld Mass (Transmitter is in Fast Daily: 6:25 to 10 pm and sometimes to 10:30 pm.
Sprmgﬁeld)—\Vestlnghouse Elec. and Mfg. Co. 2000 331.1 900 Eastern Sun. and Holidays: 10:50 am and 7 to 10 pin.
WBZA—Boston, Mass. -—\Vestmghouse Electric and
' o Y P S S o~ 250 242 1210 Eastern
WCW(..AC—-Storrs, C(;n—n——_Cﬁonnectlcut Agncultural Col- Mon., 8109 pm; Wed., 810 9 pm; Fri,, 8to 9 pm.
€y e un e g Ber FE A n T §aT ~RA S nga nra nads 500 275 1090 Eastern
— oxks | — o : - s Mon., 11 am to 11:20am; Tue., 11am to 11:20 am;
WCAI) Canton, N. Y St. La\\ rence Umversxt\ ..... 250 263 1140 Eastern wg(l]l ninr:n Dl 20a:1m gepm uz:nlllopm, T?n:?
11 am to 11:20 am; 7:30 to 11 pm; Fri, 11 am to
11:20 amn; 7 30toll pm; Sat., 11 amto 11 ZOam
WCAE— Pittsburgh, Pa. —thtsburgh Press and l\auf— Mon., 10:45 am; .12 30 pm; 4:30 pm; 6, 7, 8, 9,10,
~mann and Baer Co., 6th and Smithfield Streets 500 461.3 650 Eastern ]\’:hg?'lgzl‘i%'a]nf ,301;";‘0' r‘)‘ﬂf? 2:32) gn?; ‘6(? 71_1 e
10, 11 pm; Thu., 12:30 pm; 4:30,6, 7,8.9, 10, 11
pm; Fri, 10:45 am; 12:30 pm; 4:30 pm; 6,7, 8
9,10, 11 pm; Sat., 12:30 pm; 4:30 pm; 6,7, 8,9,
10, 11 pm. Sun.: 10:45 am; 4 pm; 6:30 pm; 7:20
pm; 9:15 pm.
WCAJ—University Place, Neb.—Nebraska Wesleyan Mon., 4:30 pm; Tue., 4:30 pm; Wed., 4:30 pm;
Ul GROTUTS o mh s e U #ar & Hova oy 1lsalmn < mnielcm & 500 254 1180 Central g,g’g"yngm;gﬁ?a{’g [Fri.. 4:30 pm; 7 pm. Occa-
Vv nis o o 500 . 300 Ce Mon., 9:45 am; 8:30 pm; Tue., 9:45 am; Wed..
WCAL—Northfield, Minn.—St. Olaf College. ... ... ... 500 336.9 890 Central Man. 0 sz 2 pmr;)mFri.,ut)e:‘IS am;a"';' o ;;m
8:30 pm; Sat.,9:45am. Sun.: 8:30 am; 9:15 pm.
WCAM—Camden, N. J.—Galvin Radio Supply Co.,
516 MaGket St s« ds wh s ks 1B o dlah dbe' 2 57w f eod =a t wad b 250 236 1270 Eastern
WCAQO—Baltimore, Md.— Albert A. and A. Stanley
Brager, 842 N. Howard St. . ......... ... .... 100 275 1090 Eastern
WCAP—Washington, D. C.—Chesapeake and Potomac Mon., 6to 11 pm; Tue., Silent; Wed., 6 pm to 12
Telephone Couceuessne s naieresss sehas’s ina s 500 469 640 Eastern g:ﬂ""é“'?énghgu“é”i“lt 'ainr_' 46p’::‘"; to 12 'I‘)‘r':;“'%‘z‘d
pm; 9:15 pm.
WCAR—San Antonio, Texas—Southern Radio Corp. of Daily (except Sun.): 8 to 10 pm.
Texas, 101 West Pecan St................... 2000 263 1140 Central
WCAT—Rapid City, S. D.—South Dakota State School
Off M1 trammt <% o & ais! 4] 5 o sa B W i W) s o o =) e o BT 50 240 1250 Mountain
VVCAU——Philadelphia, Pa.—Universal Broadcasting Mon., 6:30 to 12 midnight; Tue., 6:30 to 12 mid-
ht; Wed.. 6:30 1 ; Thu., 6:30 to 12
Co. (Durham and Co.)........... ... ... ... 500 276.6 1080 Eastern midnight: Fri. :30 1012 :;i";‘lnight‘;‘ Sars A
Sun.: 11amto 12:30 pm; 5 pmto 11 pin.
WCAX—Burlington, Vt.—Extension Service, University Fri., 7 to 8 pm.
Of Vermont . cus o s ciii b il t 5a s e amniee G hdsa e 100 252 1190 Eastern
WCBA—AIllentown, Pa.—Charles W. Heimbach, 1015 Mon., 2 ain to 3 am; 7:30 pm to 9 pm; Wed., 2 am
to3am; 7:30 pm to 11 pm; Fri., 6:45pmto 11 pm;
ATICT St aawuns neSiw 571 wed Eg e beametus g s snsd 200 254 1180 Eastern Sat.,a;npm . 1%nr]rnignigt[:{',1 Sun.: IOaf:r'l“; Sty gx;
7pm; 9pm,
B r W : . ! Tue., 8t0 10:30 pm; Wed., 12:30to 1 s Th _‘.
WCBD—Zion, Ill.—Wilbur G. Voliva............... 5000 344.6 870 Central AT O 8:001(‘):30 :m' Sun.:°9 mp{ar(\):45 al‘:l;
8 to 10:30 pm.
WCBE—New Orleans, La.—Uhalt Bros., 1219 No. Daily: 10:30 am to 11:30 am; 7:30 pm to 8:30 pm.
RABIDALT Stoxinmas rosins soisas viadonsnsssas 5 263 1140 Central 15;"5 p?r?d ﬁ;’&'gﬁio }f 28 331' to 2:30 pm; 8 pm
WCBH—Oxford, Miss. (near)—University of Mississippi 50 242 1240 Central Tue., 9 pm; Thu., 9 pm;-Sat., 9 pm.
WCBM—Baltimore, Md.—Hotel Chateau, Charles St. Mon., 10 pm; Thu., 10 pm. Sun.: 945 pm.
ANCEIN OF N AVERTu b = ahf® a4 5= G s siais bay omna 50 229 1310 Eastern
L 3 —TF; 1 ] Thu., 8 - ; d3rd S .,E-;Zd
WCBQ-—Nashville, Tenn.—First Baptist Church. ... .. 100 242 1240 Central Thy R oo Sin am‘st and 3rd Sun pm; 2n
WCBR—Providence. R. I. (portable)—Chas. H. Messter, Daily: 4to 5 pm; 8to10pm. Sun.: 3to5 pm.
AIBD Oy C AV O e -in 1k v, 75 58 0oy 4§ B8 o o5 100 209.7 1430
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Radio Call BROADCAST STATIONS
Letters Location and Owner

Wave
Length
(Meters)
Frequency
(Kilocycles)
Time at
Station

WCCO- S: Paul - Minn;p(;lis, Minn. \Vashl)l;rn -
WC Crosby Co................................ 5000 +16.4 720 Central

Sending |
Hours |

Mon,, 9:30 am; 10:30 am; 10:45 am; 11:30 am:
12am; 1:30 pm; 2 pm; 2:30pm; 3 pm; 4 pm; 5:30
pm; 6:30 pm; 7:45 pm; 8 pm; 9 pm; 10 pm;
Tue., 9:30 am; 10:30 am; 11:30 am; 1:30 pm;
2 pm; 2:30 pm; 3 pm; 3:30 pm; 4 pm; 5:30 pm;
6:15 pm; 7:30 pm; 9:30 pm; 10 pm; Wed., 9:30
am; 10:30 am; 10:45 am; 11:30 am; 1:30 pm;
2 pm; 2:30 pm; 3 pm; 4 pm; 5:30 Pm; 6:30 pm;
7:30 pm; 9 pm; 10 pm; 10:05 pm; 11:30 pm;
Thu., 9:30 am; 10:30 am; 11:30 am; 12 am; 1:30
pm; 2 pm; 3 pm; 4 pm; 5:30 pm; 7 pm; 10 pm;
10:05 pm; 10:30 pm; Fri., 9:30 am; 10:30 am;
10:45am; 11:30 am; 1:30 pm; 2 pm; 3pm; 4pm;
5:30 pm; 6 pm; 6:15 pm; 7:45 pm; 8 pm; 8:15
pm; 9 pm; 10 pm; 10:05 pm; Sat., 9:30 am; 10:30
am; 11:30 am; 12:30 pm; 1:30 pm; 2:30 pm; 6:15
pm; & pm; 8:15 pm; 10 pm; 10:05 pm; Sun.:
10:50 am; 3 pm; 4:10 pm; 6:20 pm; 8:15 pm;
9:15 pm.

WCLO—Camp Lake, Wis.C. E. Whitmore. .. ... 50 230 6 1300 Contral

Daily except Sun.: 3:30t0 5 pm; 7:39 to midnight.

WCLS—Joliet, I1l.—Harold M. Couch. . . 150 214.2 1400 Central

Tue., 11 am; 7 pm to 8 pm; 8:30 pm to 12 mid-
night; Wed., €:30 pm to 12 midnight; Thu., 11
am; 7to8 pm; Fri.,8:30 pmto 12 midnight; Sat.,
11am; 7to 8 pm; and 9 pmtoe 12 midnight. Sun.:
11 am; 2:30 pm; 10 pm to 12 midnight.

WCOA-—Pensacola, Fla.—City of Pensacola........... 500 222 1350 Central

Mon., Wed. and Fri., 10:30 am; 12:30 pm; 7 pm
to 11 pm. Sun.: 12:30 pm.

WCSH -l’ortlan_d,_Mef—ﬂHenry___P._Rines, Congress
Square Hotel Co...... .. e ... 500 256.3 1170 Eastern

Mon., 12am to 1:30 pin; 6:15 to 7:30 pm; 8:30 pm
t0 9:15 pm; Tue, 10:30t0 11:15 am; 12am to 1:30,
pm; 3to5pm; 6to 7:45 pm; 8to 10:30 pm; Wed.,
12 am to 1:30 pm; 6:15°t0 7: 30 pm; 9t011:30 pm;
Thu., 10:30 am; 11:15 am; 12 am to 1:30 pm; 4
105 pm; 6:15to 7:45 pm; 9 to 9:30 pm; Fri, 12
am to 1:30 pm; 3 to 4:30 pm; 6 to 7:30 pm; 9 to
10 pm; Sat.,, 12 am to 1 pm;6:15 to 11:30 pm.
Sun., 10:30 am to 12 am; 1:30 to 2:30 pm; 4 to
5:30 pm; 6to 7 pm; 7:20 to 10 pm.

WCSO-—Springfield, Ohio—\Wittenberg College 100 248 1210 Central

WCWS-—Providence, R. l._(l’o:tabk;)- -Chas. \V: Selen,_ a

69 Exchange St o s sfs 100 209.7 1430
WCX - f’ontiaa M i;K~:Dctroit Free ?’ress ....... ... 5000 h516.9_580 Eastern

Mon., 8 10 9 pm; Tue., 8 t0 9 pm; Wed., 8 to 10
pm; Thu., Silent night; Fri.,, 7:30 to 10:30 pm;
Sat., 8t0o 9 pm. Sun.: Silent.

Mon., 4 pm; 6 to 7 pm; 8t0 9 pm; Tue, 4 pm; 6
to7 pm; 8to9pm; 10 pm; Wed., 4 pm; 6to 7 pm;
8to9pm; Thu.,4 pm; 6107 pm; 8 to9pm; Fri.,
4pm; 6to7 pm; 8109 pm; 10to 11 pm. Sun.:
7:15 pm.

iVl)AI)»_--Nashville. Tenn.—Dad's Auto Accessory and
WD Radio Store, 160 Eighth Ave., North... . .. . 150 226 1330 Central

Daily except Thu.: 11:45 am to 1 pm; 3:30 pm to
H pm; 8 pm to 10 pm; Thu., Silent. Sun.: 3 to
pm.

250 273 1100 Eastern

Wl)A-l-‘,:_T;nmpa. Fla.—Tampa Daily Times

WDAF—Kansas City, Mo.— The Kansas City Star. ... 1000 365.6 820 Central

Mon., 10:45amto 11:05am; 6to 7 pm; 8to 10 pm;
11:45pmtolam; Tue., 3:30t04:30 pm;6to7 pm;
11:45 pm to 1 am; Wed., same as NMon.; Thu.,
same as Tue.; Fri., same as Mon.; Sat., same as
Tue. Sun.: 3to4 pm; 4to 4:45 pm.

WDAGT—-‘;&nﬂarillo. Texas—]. Laurance Mar;in, 605

East I'ourth Street 100 263 1140 Central

WDAH — EI Paso, Texas— Trinity Methodist Church.... 50 267.7 1120 Mountain

Wed., 8:30 to 10 pm. Sun. Morning and Evening
Church Services.

WDAY— Fargo, N. D.— Radio Equirment Corp, 119

Broadway . . 50 261 1150 Central

100 270 1110 Central

WDBE -Atlanta, Ga.—J. M. High Co., 35 Cone St.. .

Tue., 7 to 8 pm; Fri., 7 to 8 pm.

WDBJ-—Roanoke, Va.—_- l{ichar(iszll'-\Vay_la_n<l Electric
Corp., 106 Church Ave.,S. W._ . . . . .. 5 50 229 1310 Eastern

Daily: 12 to 1 pm; 5:30 to 6 pm; Wed. and Sat.,
9to1ll pm; Mon.,8to9pm. Sun.: 7:30 to 9 pm.

WDBK —Cleveland, Ohio—S. |. Broz, Mgr. of Broz
Furniture, Hardware and Radio Store, 13920

Tue., 8:30 pm to midnight; Fri., 8:30 pm to mid-
night.

Union Ave . Re = 2= ¥ =0 X s e 50 327 917 Eastern

Wl)BOjWi_n_te_r Park, Fla.—Centraﬁ*‘lorida Broadcast Daily: 7; 7:10; 7:30; 9 pm (except Wed.); Wed-
Saony TACasa1 ohaivn b5+ biodhedls s da Wh aia s ke ) 500 240 1250 Eastern 7. 8 pmi Fri. only, 7:45 pm.~ Sun.: 11 am;

WDBZ—Kingston, N. Y.—Boy Scouts of America
(Ulster County Council). ... ... ... . ... ... . 10 233 1290 Eastern

%VFGY:I\-Ii-t_{nea oli_s, Minn.—Geo. W. Young, 2219 Mon., 6 to 8, Wed., 7t09; Thu., 6to7; 9 to 10;
North lgryant Ave ... ... 500 263 1140 Central Fri. 810 9. Sun.: 1103; 710 8.

WDOD- Cha%ta;)o a, Tenn.—Chattanooga Radio Co., Mon.. 6:30 to 10 pm; Tue., 9 to 9:30 pm; Wed.,
Inc., 615 l\%arket ] P, 500 256 1170 Central 6:30 Lo 10 pm;_ Fri., 6:30 to 10 pm. Sun.: 11 to

12 noon; 4 to 5:15 pm; 7:30 to 9 pm; 9:15 pm to
10:15 pm,

WDRC—New Haven, Conn.—Doolittle Radio Corpora-
tion, 115 Crown St. . ........... ... ... ..... 100 268 1120 Eastern

WDWF—Providence, R. I.—Dutee W. Flint and Lincoln _
Studios, Inc. . ... ... ... ... . 500 440.9 ° 680 Eastern

Sun.; 9:45 am; 4:45 pm (Oct. to May).
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WDZ—Tuscola, Ill.—Jas. L. Bush.................... 100 278 1080 Central  Mon. to Sat., incl: 9 am Markets every half hour
to 1 pm; 1:15 pm; 2:40 pm. No regular hours for
musical programs.
w WEAF—New York, N. Y.—American Telephone and y&ni'z(;?ns t’?uz; éoxtzgsu?g] D1 a0 13 s 4t
> H . 0 2 1 n, (0]
Telegraph Co., 195 Broadway............... 5000 491.5 610 Eastern 6: 61012 pm; Wed ., 6:45 to 8; 10:45 am to 12:20
pm; 4to6; 6to12pm; Thu., 6:45t08; t1am to
12am; 4to 6; 6to 12 pm; Fri. ,6:45 to 8; 10:45
am to 12:20 pm; 4 to 6; 6 to 12 pm; Sat 6:45
to8; 4to6; 6t0 12 pm. Sun.: 2to 10:15 pm
WEAI—Ithaca, N. Y.—Cornell University............. 500 254 1180 Eastern
WEAM—North Plainfield, N. J.—Borough of North
Plainfield (\V G. Buttﬁel(l) .................. 250 261 1150 Eastern
WEAN—Provndence, . I.—The Shepan Y Coyreqsenras 500 270 1110 Eastern ;):ilygl ;(; =:’5nam to 10 pm. Sun.: 10:45 am; 1:30
m; 1
WEAO—Columbus, Ohio—The Ohio State University.. 500 293.9 1020 Eastern Mon., 9 am; 9:45 am; 11am; 1 pm; 4 pm; Tue.,
9am; 9:45am; 11am; 1 pm; 4pm; 7pm; Wed.,
9 am; 9:45am; 11 am; 1 pm; 4 pm; 4:10 pm;
8 pm; Thu.,9am; 9:45am; 11 am; 1 pm; 4 pm;
8 pm; Fri., 9am 9:45am; 11 am; 1 pin; 4 pm;
Sat., 9 am; 9:45am; 11 am; 1 pm; 4 pm.
WEAR—Cleveland, Ohio—Goodyear Tire and Rubber Mon., 11 to 12:15 pm; 3:30 to 4:15 pm; 7 to 8 pmn;
Tue., 11 t012:15pm; 3:30t04:15pm; 7to 11 pm;
(QTY o i PO Ly T X 15 (Y e T A 1000 389.4 770 Eastern Wed., 110 12:15 pm: 3:30 t0 4:15 pin; 7 to 8 pm.
Thu., 11 to12:15pm; 3:30to4:15pm; 7to il pm;
Fri.,, 11 to 12:15 pm; 3:30to0 4:15pm; 7to 12 pm;
Sat., 11 to 12:15 pm; 7 to 8 pm. Sun.: 3:30to 5
pm; 7to 10 pm
WEAU—Sioux City, lowa—Davidson Bros. Co........ 100 275 1090 Central D%Ypm‘) 355panrln 10:35 am; 11:35 am; 12:20 pm;
WEBC—Superior Wis.--Supenor Tel;;ra;l{;s—s_lflec - " Mon..6:15t08 pm; Tue., Silent; Wed., 8to 10 pm;
k] Thu., Silent; Fri., 6:15 to 8 pm; Sat., 10to 12 pm.
Co., 1225 Tower St.......... Shiam eab 100 242 1240 Central Sun 1030t 12 am. 3 to 4 30 pm.
WEBD—Anderson, Ind.—Electrical Equipment and
Service Co. ... .ot . 15 246 1220 Central
WEBE—Cambridge, Ohio—Roy W. Waller, 319 Wall
Ave. . 10 234 1280 Eastern
WEBH-—Chicago, Ill.—Edgewater Beach Hotel Co, Dlally e\cegt M(clm 7 pnélo 8 rgm; 9 pn91 to 10 pm;
5349 Sheridan Road. . ...................... 2000 370 810 Central Ll pan' o U2 Aisdnihits B w S B CIS I
WEBJ—New York N. Y. Tlnrd Ave. Raxl\\ay Co,, Tue. and Fri,, 7t0 9 pm; Wed,, 8 to 10 pm.
2396 Tlnrd AvVe. 500 272.6 1100 Eastern
WEBL—United States (Portable) Radio Corp. of America 100 226 1330
WEBQ-—Harrisburg, Ill.—Tate Radio Co., 700 West Daily: 7:15 pm. Sun.: 3 to 4 pm.
Robinson St..... ... ... .. 10 225.4 1330 Central
WEBR—-Buﬁalo, N Y.—Howell Broadcasting Co Inc., Mon., 6:15 to 11:30 pm; Tue 6:15 to 7:30 pm;
Wed., 6:15 to 11:30 pm; Thu,, 6:15 to 7:30 pm;
54, Niagara St » cx s o4 so= p oo sap o2 100 244 1230 Eastern Fri, 615 to 11:30 pm; Sat.. 6:15 to 7:30 pm.
Sun.: 10:1Sam to 11 pm.
WEBW—Beloit, Wis.—Beloit College. .. ............ .. 500 268 1120 Central A\lon 8 10 9:30 pm. Sun.: 4:30 to 5:30 pm.
WEBZ—Savannah, Ga.—Savannah Radio Corp., 11 Mon., 2 pm; 6 pm. 8 pm; Tue, 2 pm; 6 pm;
A Wed., 2 ; 6 pm; ; Thu.,2 6pm; F
East PoHE St n . rescsuss e sroaaasniidy as 50 263 1140 Eastern  , ;g_ et spp",; ) TR D ORI
WEEI—Boston, Mass.— The Edison Electric Illumina- Daily: 6:45 am to 8 am; 10:15 am to 11 20 am;
ting Co. Of BOStON. - ce v ass s a0 wsaeravmasonese 500 348.6 860 Eastern oA e Slton LIS
WEHS—Evanston, Ill.—Robert E. Hughes. ... .. ... ... 10 202.6 1480 Central

WEMGC—Berrien Springs, Mich.—Emmanuel College. . 500 286

1050 Central

Mon., 8 am; 8:15 pm; Tue.,78 am; Wed., 8 am;
8:15 pm; Thu., 8 am; Fri.,, 8 am; 9 pm. Sun.:
11 am; 8:15 pm.

WENR— Chicago, I1l.—All American Radio Corporation,

4201-Belmont Ave.. . ... ...

1000 266 1130 Central

Mon., Silent; Tue.,, 1 to 3 pm; 6to 7 pm; 8to 9
pm; 9t0 10 pm; Wed., 1to3 pm; 6to 7 pm; 8
to 10 pm; 12pmto 1 am; Thu.,, 1to3 pm; 6to
7pm; 8to10pm; Fri,,11amto12am;1to3 pm;
6to7pm; 8to10pm; 12pmto2am; Sat.,1to
3pm; 6to7 pm; 8to 10 pm; 12 pm to 2 am;
S})m.: 2to 3 pm; 3to4pm; 6to7 pm; 9:30 to
12 pm.

WEW—St. Louis, Mo.—St. Louis University

1000 248 1210 Central

Mon.,9am; 10am; 2 pm; S pm; Tue., 9am; 10 am;
2pm; 5Spm; 7pm; Wed.,,9am; 10 am; 2 pm;
S pm; Thu.,, 9am; 10 am; 2 pm; S pm; 7 pm;
Fri., 9 am; 10 am; 2 pm; S pm; Sat., 9 am; 10

am; 2pm; Spm. Sun.: 2pm; 7:15pmto 7:45 pm.

WEFAA_Dallas, Texas—Dallas News and Dallas Journal 500 475.9 630 Central
W WFAM-St. Cloud, Minn.—Times Publishing Co., Inc.. 10 273 1100 Central  Nodefinite days. Mostly Mon., 8t010pm.
WFAV—Lincoln, Neb.—University of Nebraska, Dept o
of Electrical Engineering................ 500 275 1090 Central
WFBC—Knozxville, Tenn.—First Baptist Church..... .. 50 250 1200 Centrql

WFBD— Philadelphia, Pa.—Gethsemane Baptist Church 5 234

1280 Eastern
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w WFBE-—Seymour, Ind.—Van DeWalle Music and Radio
Co., 208 West Second St

10 226 1330 Central
WFBG-——Altoona, Pa.— The William F. Gable Co.

100 277.8 1080 Eastern

WFBH. -*New—York'_N_. Y.—Concourse Radio Corpora-

tion, Hotel Majestic. . S 500 272.6 1100 Eastern

WI':BJ-——Coﬁeg-ev-ill_e,— Minn. - St. joh;'s_University

100 236 1270 Central

Sending
Hours

Daily: 11:45 to 12:45 pm; 3:30 pm to 4:15 pm;

6:30 to 7:30 pm; 7:45 pm to 8 pm; 8:30 to 10:30

pm; Thu. and Fri,, special, 11:15 pm to 1:30 am.

gulrg: 10:45 am to 12:30 pm; 3, 4, S, 6, 7:30 and
15 pm.

Mon., 2 to 7 pm; 11:30 pm to 2 am; Tue., 2to 7
pm; 11:30 pm to 2 am; Wed., 2 to 8 pm; 11:30 to
2am; Thu,2to8 pm; 11:30 pm; Fri,, 2to 7 pm;
11:30pm; Sat., 2to 8 pm; 11:30 pm.

Sun.: 5 to 5:45 pm.

Mon.,12101; 3to4; 6to8; Tue., 12 to1l; 3to4;
6t011; Wed.,12t01; 3t04; 6to8; Thu., 12 to
1; 3to4; 6to12:30 am; Fri.,, 12 to 1; 3to4; 6
to11; Sat.,, 6to8; 10to1l. Sun.: 3t09.

WFBL—Syracuse, N. Y. Onondaga Hotel 100 252 1190 Eastern
WFBM —Indianapolis, Ind. Merchants tHeat and Light

Co.. ... e . 250 268 1120 Central
WFBR—rBaltinTore, Md.—Fifth Infantry l\lar__vland. -

National Guard, Fifth Regt. Armory 100 254 1180 Eastern
WFBZ—Galesburg, Ill.—Kunox College. . 20 254 1180 Central
WF_DF—Flint. Mich.—Frank D). Fallain, Police Building 100 234 1280 Eastern
WFI —Philadelphia, Pa.—Strawbridge & Clothier 500 394.5 760 Eastern

WFKB-— Chicago, Il.—Francis K.

Bridgman, 4536.
Woodlawn Ave. . -

500 217.3 1380 Central

WFRL-—Brooklyn, N. Y. Robt. M. Lacey and Jas. A.
Bergner (Flatbush Radio lLabs.), 1421 E. 10th
St... , e

WGWGAL —Lancaster, Pa.-—Lancaster Lllec. Supply & Con-

Mon., 6 pm to 12 pm; Tue., 6 pm to 10:30 pm;
Wed., 6 pm to 12 pm; Thu., 6 pm to 10:30 pm;
Fri., 6 pm to 12 pm. Sun. and Holidays: 9:30
am to 12:30 pm; 2to S pm; 7:30t0 9 pm.

100 205.4 1460 Eastern

Mon., 12to 2 pm; Tue., 12to3 pm; 8to 12 pm;
Wed., 12to 3pm; Thu., 12to 3 pm; 8to 12 pm;
Fri., 12 to 3 pm; Sat, 12 to 2 pm; 8 to 12 pm.
Sun.: 11 amt012:30 pm; 2t0 3:30 pm; 9to 10:30
pm.

Mon., Wed. and Fri., 8 pm.

Daily: am., 10 to 11; pm, 1 t0 2; 3 to 4:30; 6 10
7:30; Tue. Thu. Sat., 8 pm to mid. Sun.: 4:30
to 6 pm; 9:30; or alternating 10:30 am to noon;
7:30 to 9:30 pm.

Mon,, Silent; Tue., 7 to 10 pm; Wed., 7 to 10 pm;
Thu., 71010 pm; Fri., 71010 pm; Sat., 7 to 10 pin.

On the Air every day but hours subject to change
until after completion of new studios.

Mon., 8 to 11 pm; \Wed. and Fri., same as Mon
Sun.: 10:40 am.

Sun.: 9:30 to 10:30 am; 7:30 to 8:45 pin.

Mon., 7:15 am; 12:10 pm; Tue., 7:15 am; 12:10
pm; 7:15 pm to 10 pm; Wed., 7:15am; 12:10 pm;
Thu.,7:15am; 12:10 pm; Fri., 7:15am; 12:10 pm;
8to 10 pm; 11 pm to 2 am; Sat., 7:15 am; 12:10.
pm.

Mon., 5:15 to 6:30 pm; Tue., 5:15 to 6:30 pm;
\Wed., 5:15 to 6:30 pm; 8 to 12 pm; Thu., &:1

to 6:30 pm; 8 to 12 pm; Fri,, 5:15 to 6:30 pm;
Sat., 5:15 t0 6:30 pm; 8 to 11 pm. Sun.: 3 to §
pm; 7 to 9 pm.

Mon., 10 to 11 am; 1:30 to 2:30 pm; 3 to 4 pm;
6 t0 7:30 pm; Tue., 10to 11 am; 1:30 to 2:30 pm;
3 to4pm; 6to11:30 pm; Wed., same as Mon.:
Thu., same as Tue.; Fri., same as Mon.; Sat., same
as Tue. Sun.: 3:30 to 4:30 pm; 9:30 to 11:30 pm.

struction Co., 23 East Orange St . N W T 10 248 1210 Eastern
WGBB-——-Fre_eport. N. Y. Harry H. Carman, 217 Bedell

St eI I b 100 244 1230 Eastern
WGBC—Memphis, Tenn.— Radio Bible Class, First

Baptist Church. ... ... .. ... ... . .. .. .. - 10 278 1080 Central
WGBF—Evansville, Ind. Finke Furniture Co., 307

South Seventh St....... ... ... ..., . 500 236 1270 Cental
WGBI_Scrun?on. Pa. TS:ranton Broadcast;rsi nc., -

608 Linden St 10 240 1250 Eastern
WGB'.\-l:-;l’r();i(i;llce,‘l{._l. —Theo. N._gaaty, 93_1)0:cr

ST rriIey W AT A0 YYD YT O Y = 30 234 1280 Eastern
WGBR—Marshfield, Wis.—Geo. S. Ives, 731 West Fifth

St. 4 A4 gk o n o o o o M A i M e 10 229 1310 Central
_VVG_IESTfN;w_' Y(:rE,ﬁlzli.rY.T-(Transmhter is in Astoria,

I.. 1), Gimbel Bros. .. ... ...... .. e - 500 315.6 950 LCastern
WGBU — Fulford-by-the-Sea, Fla. Florida Cities

FinanceCo. ... ... .. ... .. ... ... ... 500 278 1080 Eastern

{’V_GBX —~-—Oron0, Me.--Uzli\/;rsif-y of Maine. 500 234.2 1280 Eastern

Wed., 7:30 to 9 pm. Sun.: 2to 3 pm.

WGCP—Newark, N. J.—D. W. May (Inc.), 325 antral

Mon,, 6; 6:15; 6:30; 8:30; 8:45; 9:45; 11; 11:15;

. 11:30; 11:45 pm; Tue., 7; 7:30; 7:45; 8; 8:15
Ve oWa d gnrice v g st su e Pog wn e r et pasd ot 500 252 1190 Eastern pm; Wed., 7; 8; 8:30; 9: 9:30; 12 pm; 12:15;
12:30; 12:45; 1:15 am; Fri., 7; 7:15; 7:30; 7:45;
8; 8:15; 12 pm. Sun.: 5; 5:15; 7; 8; 8:30; 8:45;
9 pm.
e < ~ - o T Mon., 5§ pm; Tue., 5to 7pm; 8to9 pm; Wed., 11
WGES—Chicago, Ill.—(Transmitter is in Oak Park, Ill.), : to ¢ '
1 pm to 1 am; Thu. Fri. Sat., same as Tue. Sun.:
Coyne Electrical School..................... 500 250 1200 Central 10:15 am to'12 am; 5 to 7:40 pm; 11 pm to 12 pm.
T = R - e . o Mon., 6:30 to 7:30 pm; &:30 to 10 pm; 11:45 to
WGHB-—-Clearwater, Fla.—(Transmitter is in Dunedin), , !
The Chamber of Commerce of Clearwater, Fla. 500 266 1130 Eastern ! am; Tue. Wed. Thu. Fri. Sat., same as Mon.
WGHP-—Detroit, Mich.—Geo. H. Phelps, 110 Rowena )
SE.otr e 1500 270 1110 Eastern
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WGWGMU* Richmond Hill, N. Y.- (portable), A H
- Grebe & Co....................... 100 236 1270
WGN-—Chicago, I11.—The Tribune (Drake Hotel') 1000 303 990 Central Mon. to Sat., incl., 9 am to 12 am; 12 am to 5 pm;
‘ Mon., 6 to7pm, Tue., to Sat., inc., 6 to 7 pm;
e 8to11 pm. Sun.: 12mtoapmand615tollpm
WCR Buﬂalo, N. Y. Fed(ral Radlo Corp., 1738 Elm- {\”I,gg :8 Zg am tolllam ‘l‘i.x;]e 11%4455am to :ll pm:
» t t ’
wood Ave 750 319 940 Eastern Frio 10045 am to 1 am: Sat . 10:45 am to 11 B
] o - ) Sun 10:45 am to 12 am; 745tolOlSpm B
WGST-—Atlanta, Ga. —Ceorgia School of Technology.. 500 270 1110 Central Mon., 9 to 1 pm; Thu., 7 to 8 pm.
WGY—Schenectady, N. Y. —General Electric Co. ... .. 10000 379.5 790 Eastern Mon., 2 to 3 pm; 6 to 9 pm; Tue.. 2 to 3 pm; 6
to 11 pm; Wed., 6 to 10pm, Thu., 2 to 3 pm; 6
to 11 pm; Fri,, 2 to 3 pm; 6 to 11 :30 pm; Sat.,
9to 12 pm. Sun.: 10:30 am to 12 am; 7:30 pm to
10 pm
WHA—Madison, Wis.—University of Wisconsin 750 535.4 560 Central Mon., 8109 pm; Wed.. 8 t09 pm; Fri., 8109 pm.
WHAD —Milwaukee, Wis.—Marquette University and - «‘,"3 ?gd T“i' éz o ‘:{).366 ?:,lj(') 8:30'1!)}{";
e 5 5 e aj u
Milwaukee Journal . ...... ... ............ 500 275 1090 Central and Fri.. 12n:1m 4:°6; 6:15; 8:30 pm, Sa‘;’“u am
4, 6; 6:15 pm. Sun’: 3:30 pm.
WHAM-—Rochester, N. Y.—University of Rochester
(Eastman School of Music) o 100 278 1080 Eastern
WHAP—New York, N. Y.—W. H. Taylor Finance Corp., Mon.. 6:30 to 11 pm; Wed., 6:30 to 11 pm; Fri.,
426 West 31st St 500 240 1250 Eastern 6:30 to 1l pm. Sun: 2:30 0 4 pm.
WHAR—Atlantic City, N. J.—F. B. Cook s gons. Own 1\,7133 2 Dms. 7:30 I\J‘m;j Sé’rln. t“’l‘r;\m 'zl'ue 2 ?g‘d
’ u
ers, Seaside Hotel. . ... 500 275 1090 Eastern pms %";)m ﬁ"l"pm'an ’;’r"m’ 2%0 m‘;’"'“s e
Sat.,2pm; 7:30 pm; 8 pm. Sun.: 10:45am; 2:15
pm; 245pm 750pm 9pm
WHAS Loulswlle. Ky. ——Couner Journal and Louisville Daily except Mon.: 7:30 to 9 pm. Sun.: 10 am;
Times. .. ........ . 500 399.8 750 Central 4:30 to 5:30 pm.
WHAV - -Wilmington, Del.—\Vilmington Elec. 9pec1alty Mon., 7to9 pm; Tue.7to9pm; Wed., 7to 9 pm;
Co., 405 Delaware Ave. . 50 266 1130 Eastern gh“ ito9 pm; Fri,, 7to 9 pm; Sat.,7to 9 pm.
N un.: 7to 9 pm
WHAZ —Troy, N. Y. Rensselaer Polytechnic Institute 500 379.5 790 Eastern Mon.. 9 to 12 pm;__ 2nd Mon. of each month from
12 pm to 1:30 am Tue.
WHB—Kansas City, Mo.- -Sweeney Automotive and 1‘\‘:03 ; to3 pm; 7 pm; 87Dm; Tllgz.- 7 p;, 1(7) pm;
o ed., m; m; u., m; s rny, H
Elec. School, Sweeney Building. ... .. .. e 500 365.6 820 Central 8pm. Sot.Silent b ol Sunn, 9:40p:1m; 1200 gr‘:;
& pm; 9:15 pm; ll 15 pm; 1 am.
WHBA 0|| City, Pa Shaffer Music House. 10 250 1200 Eastern
WHBC.-- Canton, Ohlo—Rev E. P Graham, 627 Mon., 8 to 8:30 pu1.
McKinley Ave.,, N. W 10 254 1180 Eastern
WHBD-—Bellefontaine, ()hlo—Chas W. Howard 20 222 1350 Central
WHBF Rock Istand, Iit. Beardsley Specnalty Co., Mon., 7 to 9 pm; Wed., 7 to 9 pm; Sat., 2 to 4 pm
217 rlghteenth St. . 100 222 1350 Central and 7 to 9 pm.
WHBG__Harrisburg, Pa. John S. Skane, 1810 North Tue., Thu, and Sat., 12:01 to 1 pm; 5:30 to 11 pm;
FourthSt...................... - 20 231.6 1300 Eastern Sun.i 10:20 am to 12:01 pm; 1t 2; 6:15t0 9 pm.
v_vnml-alver. Ind.—Culver Military Academy . 100 222 1350 Central
WHBJ—Fort Wayne, Ind.—Lauer Auto Co., 2315 South g‘l;g.. 6 1019}:130 pin; :;%m to 12 pm; tV\gz%-o_té
o8 m, u.. 0 0 m, ri., b N
Calhoun St. ... ... .. 50 234.4 1280 Central o bm;  Sate 6106:30"pm_ e g gx"l;;
7 to 8 pm.
WHBL—Chicago. 111.- (Portable) C.L.Carrell . ... ... 50 215.7 1390
WHBM—Chicago, 111. (Portable), . L. Carrell 1536
South State St. 20 215.7 1390
WHBN -—-bt l’etersburg. Fla.—First Ave., Methodist
Church. . TC XC Ok o . 10 238 1260 Eastern
WHBP—Johnstown, Pa.—]Johnstown Automobile Co., Mon., 12(:130 11);\3%)0 1:3(1 1)nln;3 oTue.. lszgo prln2 tgol :30
. " m; Wed., 12: mto 1: e W 120
FOTRIMIRITL SEae Wodbis b o s ai o 51k a nad b5 b 5 dlow bt 100 256 1170 Eastern {’o .30 pm Fri. L0 o o 30 pm‘_.‘ Sat.. oy
pm to 1:30 pm; 10 pm to 12 pm. Sun.: 2:30 to
4 pm.
WHBO—Memphls, Tenn.—NMen's Fellowship Class of )
St. Johns Methodist Episcopal Church South S0 233 1290 Central
WHBU—Anderson, Ind.—Rivera Theatre and Bing’s Daily: 9t0 9:30 am; Wed., 7t0 9 pm; Fri, 7to 9
Clothing Store, 1002 Meridian St ............ 10 218.8 1370 Central pm. Sun.: 7to9pm.
WHBW——Philadelphm. Pa.—D. R. Kienzle, 4916 Mon., 8:30 to 10:30 pm and 1ﬁ5_x>m to 12:15 am.
CheStOUE St. ..o 100 216 1390 Eastern  1hu.8:30toll pm; Sat. 7:45 to 10 pm.
WHBY - West De Pere, Wis.—St. Norbert’s College . . . 50 250 1200 Central Daily: 5to 6 pm; Mon,, 810 10 pm; other nights

irrégular.
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WHWlll)l---Minneap‘olis. Minn.—\Wm. Hood Dunwoody Mon., 8 10 9 pm; Wed., 9 to 10 pm; Fri., 9 to 10
Industrial Institute. . . ... .. . . .. 500 278 1080 Central pm.
WHEC—Rochester, N. Y.—Hickson Electric Co., 36
South Ave. . 100 258 1160 Eastern
WIIK—Cleveland, Ohio-—Radio Air Service Corp., Daily except Fri.:~6:30 pm to 10:30 pm. Sun.:
1220 Huron Road. . . . 1000 272.6 1100 Eastern 9:30 am to 11 am; 6:30 pm to 10:30 pm.
WHN-—New York, N. Y.—Loew's Inc., 1540 Broadway 500 360.1 833 Eastern Daily: 2:15 pm 0 5:30 pm; 7 pm to 12 pm. Sun.
and llolidays: 11:30 to0 12:30 pm; 12:30 to 1 pm,
- L 2to 3 pm; 3 to 4:30 pm; 5 to 5:30 pm; 7:30 to mid.
WHO-—Des Moines, la.—Bankers Life Co., 6th & Grand 5000 526 570 Central Mon., 9:45 am; 12 am;2 pm; 7:30 pm; 11 pm;
lue., 9:45 am; 12 am;2 pm; 7:30 pm; 11 pm,
Wed., 9:45 am; 12 am;2 pm; 3:30 pm; 7:30 pm;
11 pm; Thu., 9:45am; 12 am; 2 pm; 7:30 pm; 11
pm; Fri,, 9:45 am; 12 am; 2 pm; 3:30 pm; 7:30
pm; 11 pm; Sat., 9:45am; 12 am; 2 pm; 7:30 pm;
it pm. Sun.: 11 am; 4 pm; 7:30 pm; 11 pm.
Holidays generally same as week days.
WHT-—Chicago, Hl.—(Transmitter is in Deerfield, 1l.) 11\;0‘;15.. 12; 170:45; 11T:15;n:4o; 11:50 am; 12 am;
. g :45; 6; pm; ue., 10; 10:20; 10:45; 11;
l\{lg!dll(')pho“lgl [?foi(l:(llc_astmgl“COrp., 410 North S 260 C al 11:40; 11:50 am; 12 am; 12:45; 6; 6:40; 6:50;
AMichgan vd., PICAZO, Mlin's a'n s s ms'n WA p e s g 1 entra 7:45; 9:15; 9:35; 9:50; 10:10; 11:30; 12 pm;
Wed., 10; 10:45; 11:15; 11:40; 11:50 am; 12 am;
12:45; 6; 6:50; 7:54; 9:15¢ 9:30; 10:05; 11:15;
11:30; 12 pm; Thu., 10; 10:15; 10:45; 10:50;
11:40; 11:50 am; 12 am; 12:45; 6; 6:30; 6:45;
9:15; 9:30; 10:10; 11:30; 12 pm; Fri., 10; 10:45;
11; 11:40; 11:50 am; 12am; 12:45; 6; 6:50;
7:45; 9:15; 9:30; 10:05; 11:30; 12 pm; Sat.,
10; 10:45; 11; 11:40;11:50 am; 12 am; 6; 6:50;
7:45; 9:15; 9:30; 9:50; 10; 11:30; 12 mid. Sun.:
12 am; 12:45;1:15; 1:30; 1:45; 2; 2:30; 2:45;
5:30; 6; 6:30; 9:30; 10:30 pm. y
l WIAD - Philadelphia, Pa.—Howard R. Miller, 6318 Tue., 9 pm; Fri., 9 pm.
North Park Ave . 100 250 1200 Eastern
WIAS Burlington, Iowa—Illome Electric Co. .. 100 254 1180 Central Mon.. 8 to 9 pin; Fri., 8t0 9 pm. Sun.: 10:30 to .

-\’HBA l\l'.-uilirson. Wis. -Caljilal Times Studio, 237
West Gilman St

WIBG---E_Zlkins Park, Pa.—St. Paul's Protestant Epis-
copal Church e 50 222

Wllm - New Bedford, _.\lass. Elite Radio Stores, 53
Hiliman St s

WIBI—Flushing, N. Y. Frederick B. Zittell, Jr., 49

100 236.1 1270 Central

1350 Eastern

30 209.7 1430 Eastern

12 am.

Mon., 8:45 to 10:30 pm; Wed.. 8:45 to 10:30 pm;
Fri., 9 to 10:30 pm; Sat., 10:45 to 12 pm.

Boerum Ave 50 218.8 1370 Eastern
WIBJ - Chicago, 11l.-(Portable), C. L. Carrell, 1506 _
N. American Bldg . 50 215.7 1390
WIBM-—Chicago, I1l.—(Portable), Billy Maine, 36 \Vest Daily: 2:30 t0 4:30 pm; 8 to 10 pm.
Randolph St. 10 215.7 1390 Central
; .—Ne y . Fiori 2 ‘M . 2to4 pm; Tue.,2to4 pm; 6to8pm; mid. *
WIBO—Chicago, 11l.—Nclson Bros. Russo & Fiorito 1000 226 1330 Central w%nam; (:vegl,],]z toug pm;06 tr:)ng pm;onop;,?n Juld,
pm; Thu.. 2to4pm; 6to 8 pm; mid. to 3 am;
Fri.,, 2to4 pm; 6to 8 pm; 10 pmto 2 am; Sat.,
2to4pm; 6to8pm. Sun.: 10:15am; 2to 4 pm,
6to8pm; 10pmto 12 pm.
\\'IB_R ‘Weirton, W. Va.—Thurman A. Owings 50 246 1220 Eastern
WIBS—Etlizabeth, N. J. -(Portable), Lieut. Thos. F.
Hunter. . g AN 10 202.6 1480
WIBU —Poynette, Wis.—The Electric Farm 20 222 1350 Central
W1 o0 Ind —Dr L. L. Dill. Barn ' 0 ral Mon., 4:15 1o 5:15 pm; Tue., 4:15 to 5:15; 6 t
WIBW—Logansport, Ind.—Dr. L. L.. Dill, Barnes Bldg. 100 220 1360 Central : g:]; \Ved.,o4:15 > b pl:n; 5l o o8 5 5:152
8to 9pm; Fri,, 4:15t05:15: 6to 7 pm; Sat., 4:15
to 5:15 pm. Sun.: 7:30 to 8:30 pm.
WIBX—Utica, N. Y.—Grid-Leak (Inc.), 236 Genesee St. 150 205.4 1460 Eastern %ig:-; 11113111 ;:mler):;;,lt}l:i? tsta’g.{)n;a:l‘;gu{asixingna:s;
3Jto4pm; 7to8 pm.
: g ey - ., 8: :30; h ; Thu., 11 to 12.
WIBZ—Montgomery, Ala.—A. D. Trum, 217 Catoma Tue., 8:30 to 9:30; Wed., 9 to 10; '
St T . sy N 10 230.6 1300 Central  Sun-: 9:30t010:30.
— = ey B . . ;
WIL—St. Louis, Mo.—St. Louis Star & Benson Radio Mon., 10 to 12 pm; Tue., 4 to 5 pm; Wed., 9 to
Co oo o ... 250 273 1100 Central ! Pmj Thu. 480 5: 81010 pm; Kngue 11 nm;
WIOD —Miami Beach, Fla.—Carl G. Fisher Co. .. .. .. 1000 247.8 1210 Eastern ?Sllt&(')il;;i‘g;%;lzg:ﬁos?2‘6:42";;‘-).5116"1- Sun.: 11 .o
{\'ll’ —Philadetphia, Pa.—Gimbel Bros...... .. .. ... .. 500 508.2 590 Eastern Daily: 6:45 am to 7:30 am; 10am to 11 am; 1 to

2pm; 3t04:30 pm; 6to 7:30 pm; Tue., Thu.and
Sat.also 8 pmto 12 pm. Sun.: 10:45pm.to12:30 pm;
4 pm to 5:30 pin. Alternate Sun.:7:15to 12 pm.

]
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[ so | 957 E;?, ®g
| Radio Call BROADCAST STATIONS £z | z%g | g5 v Sending
| Letters Location and Owner o= | = 52 go Es Hours
ol r-l6 kg ="
I 1)
w J WJAD—Waco, Tex.—Frank P. Jackson............... 500 352.7 850 Central o
WJAG—Norfolk, Neb.—Norfolk Daily News.......... 250 270 1110 Central Daily: 12:15 pm. Evenings by special arrangement.
Sun.: Special programs only by arrangement.
WJAK—Kokomo, Ind.—]. A. Kautz, Kokomo Tribune, Daily: 11:45 pm; Mon., 7:30 pm.
1531 Washington St........................ 50 254 1180 Central
WJAM—Cedar Rapids, Ia.—D. M. Perham, 322 Third
A R S O - e T T o Y S L T 100 268 1120 Central
WJAR—Providence, R. I.—The Outlet Co............ 500 305.9 980 Eastern Mon., Wed. and Fri., 10to 11 am; Daily: 11:05 pm;,
Mon., 7:45 to 11 pm; Tue., 7:30 to 10 pm; Wed.,
7:30 to 11 pmg Thu., 7:45 to 11 pm; Fri., 7:45 to
10:30 pm; 11 to 12. Sun.: 6 pm to 10:15 pm.
WJAS—Pittsburgh, Pa.—Pittsburgh Radio Supply Daily: 2 pm; 7:45 pm; 8 pm to 12 pm.
House, 963 Liberty Ave. ... ................ 500 336.9 1090 Eastern
WJAX —Jacksonville, Fla.—City of Jacksonville. ... .. 1000 336 9 890 Eastern

pect, Ill.), Zenith Radio Corp., 312 South
Michigan Ave............................. 1500 322.4 930 Central

Mou., Silent; Tue., 9 pm to 1 ani; Wed.. 9 pm to
1am; Thu.,, 9pmto 12 pm; Fri.,, 9pmto ! am;
Sat.,9pmto2am. Sun.: 7to9 pm.

W3IBA—Joliet, I1l.—D. H. Lentz, Jr., 301 Whitley Ave. 50 206.8 1450 Central

WJBB—St. Petersburg, Fla.—Financial Journal, J. E.

Daily: 2to 4 pm; 7 pm to 12 pm.

Dadsure, Publisher, 126 13th St. N......... 10 254 1180 Eastern
WJIBC —LaSalle, 11l.—Hummer Furniture Co., 2nd &
Joltet Sts. .. ... ... ... ... 100 234.2 1280 Central

Daily: 12:30to 1:30 pm; Mon., 8to 10 pm. Sun.:
7to 10 pm.

WJIBI—Red Bank, N. J.—Robt. S. Johnson, 63 Broad St. 250 218.8 1370 Eastern

WIBK—Ypsilanti, Mich.—Ernest F. Goodwin, 803

CongressSt........... ... ... ............ 10 233 1290 Central

WJIBL—Decatur, I1I. --Wm._Gu_sharrI_l_)ry_Goi)(FCo., o Mon., 9:30 to 11 pm; Wed., 9 to 10:30 pm; Sat.
300 N.Water St........................... 500 270 1110 Central 9:30to 11 pm. Sun.: 10:45 am; 3 to 4:30 pm.

WJIBO—New Orleans, La.—Valdemar Jensen, 119 S. St. ’ Fri., 8to 11 pm. Sun.: 2:30 to 4:30 pm; 12 pm
Patrick St.................0............... 100 268 1120 Central ko & s

WJIBR—Omro, Wis.—Gensch & Stearns. .............. 50 227.1 1320 Central Mon.. 8 t0 10:30 pm; Thu., 8 to 10:30 pm.  Sun.:

2to4pm; 8to 10:30 pm.

WJIBU—Lewisburg, Pa.—Bucknell University......... 100 211.1 1420 Eastern o

WJIJD—Mooseheart, I]l.—Supreme Lodge, Loyal Order Daily: 12to 1 pm; 2to 3 pm; 4to 5 pm; 5:30 to
Ol IVIOE5CIsy ox e a2 < 753 0 o T 58 S04 5 057 W e s 500 370.2 810 Central I pm; 8to 9 pm; 10 to 11 pm; 12:30 to 2 am

?un. and Holidays: 7:45 am; 9:40 am; 2:30 to
pm.

WJR—Detroit, Mich.—(Transmitter is in Pontiac,

Mich.), Jewett Radio & Phonograph Co. ... .. 5000 516.9 580 Eastern
WJY —New York, N. Y.—Radio Corp. of America.... 1000 405.2 740 Eastern
WJZ —New York, N. Y. (Transmitter is in Bound Daily: 1to2pm; 4to6 pm; 7 to 12 pm. Suu.:
Brook, N. J.), Radio Corp. of America....... 50,000 455 660 Eastern 9tol12am; 2106 pm; 740 10:30 pm.
WKWKAF—Milwaukee. Wis.—Kesselman O'Driscoll-Hotel 500 Mon., 10 to 1t pm; Wed., 10 to 11 pm; Thu., 2
Antlers Co., 130 Second St.. ................ 5000 261 1150 Central to 3 pm; 8:30 to 9:45 pm; Fri., 7 to 7:30 pm; 10

to 1! pm; Sat., 8:30t0 9:45pm. Sun.: 4to 6 pm.

WKAR—East Lansing, Mich.—Michigan State College 1000 285.5 1050 Central

Mon., 12t012:30 pm; 8to9pm; Tue., 12to 12:30
pm; Wed., 12 to 12:30 pm; 7:45 to 9 pm; Thu.
12t012:30 pm; Fri,, 12t0 12:30 pm; 7:45t09 pm;
Sat., 12 to 12:30 pm. Sun.: Silent.

WKAV—Laconia, N. H.—Laconia Radio Club......... 50 224 1340 Eastern Fri.,, 7 pm. Sun.: Church Services.
WKBB—Joliet, I11l.—Sanders Bros., 607 Jefferson St. .. 100 214.2 1400 Central . o
WKBE—Webster, Mass— K. & B. Electric Co., 59 Mon., 8 to 11 pm.
Emerald Ave......... ... .. ... ... ... ..... 100 231 1300 Eastern
WKBG—Chicago, Ill.—(Portable), C. L. Carrell, 36 So.
State St. ...t 100 215.7 1390
WKRC—Cincinnati, Ohio—Kodel Radio Corp., 507 E. '1}41?:"1% t&712Dmx;n_863e(le pm; 12 R to gram;
PeAtlIST L. 20 <ala e oo 307 543 65 44 2 TS 1 Fa'd 1000 (325.9 920 Central 10 t0 12 om pFr'i., Sile;;t?argatisloot%'n rl)lrlrl‘
1422.3 710 Sun.: 6:45 to 7:30 pm; 10 pm to 1 am.
WKY—Oklahoma, Okla.—E. C. Hull & H. S. Richards
NORIAWAIASh St s ws ¥4 iTn s man sas mss by gom bom 100 275 1090 Central
WLWLAL—TuIsa, Okla.—First Christian Church. ........ 100 250 1200 Central
WLAP—Louisville, Ky.—W. V. Jordon, 306 West
Breckenridge St............... ... ... ... 20 275 1090 Cenrtral

WLB—Minneapolis, Minn.—University of Minnesota 500 277.6 1080 Central

WLBL—Madison, Wis.—(Transmitter is in Stevens
Point, Wis.), Wisconsin Department of Markets 500 278 1080 Central

Mon., 8:45 am; 9:45 am; 10:45 am; 11:45 am_;'
12:30 pm; 1:43 pm; 6 to 7 pm; Tue., 9:45 am;
10:45 am; 11:45 am; 12:30 pm; 1:45 pm;
8 pm; Wed., 8:45 am; 9:45am; 10:45 am; 11:45
am; 12:30 pm; 1:45 pm; Thu., same as Wed.;
Fri., same as Mon.; Sat., same as Wed.; also 8 pm
to 12 pm,

WLIB—Chicago, Ill.—Liberty Weekly................ 4000 303 990 Central

Mon., Sitent; Tue., 7 pm to 8 pm; 11 pm to 12:30
pm; Wed., 7 pm to 8 pm; 11 pm to 12:30 pm;
Thu., 7 pm to 8 pm; 11 pm to 12:30 pm; Fri., 7
pm to 8 pm; 11 pm to 12:30 pm; Sat., 7 pm to 8
pm; 11 pmto 12:30 pm. Sun.: 5to 6:15 pm.
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Radio Call |

BROADCAST STATIONS
Letters

I Location and Owner

Power
Watts

WL WLIT—Philadelphia, Pa.—Lit Bros.

Wave
Length

(Meters)

500 394.5 760 Eastern

3,’:7

LY -

£0 © 5

¥ g': Sending
g2 ..,% Hours
4 | F

Daily: 1Zamto 1 pm; 2 pm to 3 pm; 4:30 to 5:30
pm; 7:30 to 11 pm Mon., Wed. and Fri.; 7:30 to
8 pm; Tue., Thu. and Sat.  Sun.: 2 to 4 pm, also
from 6:30 to 9:30 pm on alternate Sun.

WLS—Chicago, Ill.—(Transmitter is in

Crete, 111.),
Sears Roebuck & Co. .

Mon., 9 to 7; Tue., 6:30 to 8:30; Wed., 6:30 to 1
am; Thu., 6:30 to 8:30 pm; Fri., 6:30 am to 1 am;
Sat., 7:30 am to 12 pm. Sun.: 6 to 8 pm.

WLSI—Cranston, R. I. Dutee W. Fliat & Lincoin
Studios, Inc.

WLTS—Chicago, Ill.— l.ane Technical Tﬂgﬂ School,

Horel Flanders. . . .

WLW Cincinnati, Ohio—(Transmitter is in Harrison,

Daily: 5to 6 pm; 8 to 10 pm; Sat., Silent. Sun.:

Mon.,1to2 pm; 6to7pm; Tue., 7to 8 pm; 10

5000 345 870 Central
500 440 .9  GRO Eastern 9:45 am and 4:45 pm.
100 258.5 1160 Central

Ohioj, Crosley Radio Corp., Cincinnati, Ohio 5000

WLWL-—New York, N. Y. Universal Broadcasters
Corp,, 415 West 59ch St .

WM\\'MAC;UHZénoviu, N. Y.—Clive B. Mereditl

3500
100

pmto 2 am; Wed., 1 to 2 pm; 6:30 to 7 pm; 10
pm to 12 pm; Thu., 7 10 8 pm; 10 pm to 2 am:
tri, 1to 2pm; 6:30to 7 pm; 10 pm to 12 pm;
Sat., 7 to 8 pm; 10 pm to 12 pm, Sun,: 12 pm
to 3 am.

422 3

N8

275

WMAF—Dartmouth, Mass.—Round Hills Radio Corp. 1000 440 9

WMAK—Lockport, N. Y.—Norton Laboratories. . .

WMAL—Washington, D. C.-— M. A
Eleventh St.,, N.\WV. . ... .. ... ... .. ..
WMAN—Columbus, Ohio— W. E. Heskett, 507 North
High St. ... .. . B
WMA Q—Chicago, I11.—Chicago Daily News..........

WMAY—St. Louis, Mo.—Ki ngshighway Presbyvterian

Church = -
WMAZ—Macon, Ga.—Mercer University. .

WMBB—Chicago, Ill.—American Bond & Mortgage Co.,

WM BC—Detroit, Mich.—Hotel Addison, Mich. Broad-
casting Co. (F. G. Sicgel). ...

A. leese Co., 720

Mon., 7:30 am; 8 am; 10 am; 11 am; 11:55 am;
12:05 pm; 1.30 pm; 1:40 pm; 3 pm; 4 pm; 4:30
pm; 6:50 pm; 7 pm; 7:30 pm; 7:40 pm; 10 pm;
Tue., 7:30 am; 8 am; 10 am; 11am; 11:55am;
12:10 pm; 1:30 pm; 1:40 pm; 3 pm; 4 pm; 4:10
pm; 4:30 pm; 6 pm; 6:30 pm; 7 pm; 7:20 pm;
7:30 pm; 7:50 pm; 8 pm; 8:50 pm; 9 pm; Wed.,
7:30 am; 8 am; 10 am; 11 am; 11:55 am; 12:05
pm; 1:30 pm; 1:40 pin; 3 pm; 3:30 pm; 4 pm;
4:30pm; 4:45pm; 6:50 pm; 7 pm; 7:30 pm; 7:40
pm; 10 pm; 11 pm; 11:15 pm; Thu., 7:30 am;
8am; 10am; 11 am; 11:55am; 12:05 pm; 12:30
pm; 1:30 pm; 1:40 pm; 2 pin; 3 pm; 4 pin; 4:30
pm; 5 pm; 6:15 pm; 6:45 pm; 6:50 pm; 7 pm;
/:30 pm; 7:40 pm; 10 pm; 10:03 pmn; 10:40 pm;
11 pm; 11:30 pm; 12:15am; Fri., 7:30am; 8 am;
10am; 11am; 11:55am; 12:10 pm; Sat., 10 am;
11:55 am; 1:30 pm; 1:30 pm; 6:50 pm; 7 pm;
7:30 pm; 8 pm; 8:30 pm; 9 pm. Sun.: 9:30 am;
10:30 am; 11 am; 5 pm; 7:30 pm; 8:30 pm.
Mon,, 9 to 11 pm; Tue., 9to 11 pm; Wed., 9 to
11 pm; Thu., 8:30to 11 pm. Sun.: 8 pm.

710 Central

1040 Eastern
1090 Eastern
680 Eastern

500 266 1130 Lastern
B n o Tue., Thu. and Sat.,
100 212 6 11410 Eastern
- Sun.: 10:30 am; 7:30 pm.
50 286 1050 lastern
1000 447 5 670 Central Mon., 12am to 3 pm; 4 to 7 pm; Tue, 12am to
3pm; 4to7 pm; 81010 pm; Wed., 12am to 3 pni;
4to7pm; 8to10 pm; Thu., 12am to 3 pm; 4 to
7pm; 810 10 pm; Fri., 12 am to 3 pm; 4 to 7 pm;
8to 10 pm; Sat., 12amto 3 pm; 4to 7 pm; 8 to
10 pin.
100 248 1210 Central .
500 261 1150 Eastern  Mon., 9to 11 pm; \Wed., 10 to 12 pm; Fri., 9 to
11 pm.
o —--Daify: 7 to 8'pm and 9 to 11 _pm-;_l\lonj Silent.
500 250 1200 Central Sun.: 3to S pm; 7:40to 9 pm; 9to 11 pm.
100 256.4 1170 Eastern
500 - 3814 4 780 Eastern - Daily: 7to8pm; 8to9 pm; 10pmto 1 am ; Tue.,

500 499.7 600 Central

Silent.

Mon.,9:45 am; 11:30am; Zﬂﬁ-pm;_7:15 to8 pm;
8:30 to 10 pm; Tue., same as Mon.; also 11 to 12

WMCA—New York, N. Y. (Transmitter is in [Hoboken.
N. J.)—Associated Broadcasters, Inc. .

WMSG—New York, N. Y.—Madison Square Garden.

500

341

. 500 212.6 1410 Eastern

WNWNAB—_Bdston. Mass.—The Shepard Stores 100 250
WNAC—Boston, Mass.—The Shepard Stores. ... ...... 500 280.2
WNAD—Norman, Okla.—University of Oklahoma..... 500 254

WNAL--Omaha, Neb.—Omaha Central High School

WNAT—Philadelphia, Pa.—Lennig Bros. Co., Spring

Gardenand 9th Sts. .. .......... ... ... ..

WNAX—Yankton, S. D.—Dakota Radio Apparatus Co. 100 244

100

WNBH—New Bedford, Mass.—New Bedford Hotel

50 255 1160 Central

2560

pm; Wed,, silent; Thu., same as Mon.; Fri.,
same as Tue.; Sat., same as Mon. Sun.: 1! am
to 12:30 pm.

Daiyﬁo-:JO to S pm; 6 pmto 12:15 am. Sun.:

880 Fastern 11 to 12 :15 am; 2:50 to 10 pm.

1200 Eastern  Dally: 3 to 4 pm; Special,

7 \ Dailyﬁé:iﬁ to 11:30 é—l;—;-l—tOZ_pnT 4_pm—; S pm;
1070 Eastern 6 pm; 7:35 pm; 8 to 10 pm or later. Sun.: 11 am;
1:30 to 2:30 pm; 6:45 to 8:30 pm.
L : Mon., 12:50 to 1:20; 7 to 11 pm; Tue., 12:50 to
1180 Central 1:20; 7 to 8 pm; Wed., 12:50 to 1:20; 7 to 8 pm;
Thu., 12:50 to 1:20 pm; Fri., 12:50 to 1:20 pm.
Sun.: 9:30 pm.

Fri., 9 pm; Sat., 9 pm.

Wed., 6:50 pm to mid; Sat.,, 7:30 pm to mid.

1200 Eastern Sun.: 4:30 to 7:30 pin.

1230 Central

" Mon., Wed. and Fri., 6 to 10 pm; Tues., Thu. and
Sat., Silent. Sun.: 11 am to 12:15 pm; 2 to 3 pm;

(Irving J. Vermilya)............. .. ... ... 250 248 1210 Eastern 1:30 1o 5:30 pm; 7 to O pm,
WNJ—Newark, N. J.—Radio Shop of Newark (Herman
- 150 252

L.ubinsky), 89 Lehigh Ave. ..

1190 Eastern

www americanradiohistorv com

S e R SR CE e S B el S



www.americanradiohistory.com

RADIO BROADCAST STATIONS OF THE

UNITED STATES BY CALL LETTERS

Radio Call
l Letters

BROADCAST STATIONS
Location and Owner

w WNOX—Knoxville, Tenn -—Peoples Telephone and
Telegraph Co. g o ;

WNRC—Greensboro, N. C. —Wayne M Nelson

WNYC—New York, N. Y.—City of New York, Dept of
Plants and Structures. . ¢ ;

Py

(SN <=

£9 @ g

52 R

go Es
G [77]

c2 | F

1120 Central

71340 Eastern

22 | 288

| “=a
100 268
710 224
1000 526

570 Eastern

WOWOAI—San Antonio, Texas—Southern Equnpment Co. 2000 394.5 760 Central

Sending
Hours

Daily: 6to 11 pm. Sun.: Irregular.

Daily: 10 am; 12:15 pm: 2:30 pm; 3 pm; 6:10
pm; 8:30 pm. Sun. and lolidays: 11 am; 7:35
pm; 9:30 pm.

WOAN—Lawrenceburg, Tenn.—Jas. D. Vaughn...... 500 282. 8 71060 Central Daily except Sat.
B Jeb.— ) Ci " Daily: 6 pmto7:30 9to !l t Wed.);
WOAW—Omaha, Neb.- “Woodmen of the World....... 1000 526 570 Central q;{l )6 tonlﬂ; poml Qpm mdonohrér:) sexgo{’o ”eam,
1:30 to4 pm; 6to 7 pm; 9to 11 pm.
WOAX —Trenton, N. J.—Franklyn J. Wolff, Top of the Daily: Noon, 12:15 pm; 6to 7 pm;: Tue. and Fri.,
Monument Pottery Co..................... 500 240 1250 Eastern gf;,ﬁf“‘ossg"m};'t;‘{ﬁgn?m SatpS30Ttoil Ligm,
WOGC—Davenport, lowa—The Palmer School of Chiro- - Mon., 12:15; 1355, 2; 3; 6; Tue, 12:i5; 1:55;
e e O e e 5000 483.6 620 Central % %81 GRG0l 5i Thu 1208 15 2 E
6; 6:30; 7; 11; Fn 12:|5; 1:55; 2; 3; 4. 5:45;
6; 6:30; 8; 9 "Sat.. 12:15; 1; 5:45; 6; 6:30; 9;
11, Sun.: 6 30; 8: 15; 9:45.
WOCL——Jamestown, N. Y —A. E. Ne“ ton, fOl the Mon., 9 to- l:.’ pm. “Sun.: 10:30 am and 7:30 pm.
Jamestown Furniture Market Assn........... 15 275.2 1090 Eastern
WODA—Paterson, N . J.—0’Dea Temple of Music..... 250 224 1340 Eastern
= — 7 Central  Daily: 9:30 am; 10:30 12:30 pm; 12:45
WOI—Ames, lowa—lowa State Collegeanna aeaavivakas 750 270 1110 Central iy 30 am; oS 0 am; L el pm; 12:45 pm,
10:30 am. Sun.: 10:4S5amto 11; 11 am 1o 12 an.
WOK—Chicago, Ill. (Transmitter is in Homewood, I11.) -
Neutrowound Radio Mfg. Co., 1721 Prame
AV o iz E e s ot s iy AR & AL o ARIE e X3 B A1 5000 217.3 1380 Central
WOKO_New York, N. Y.—Otto Baur (Operated by a Daily: 8 to 12 pm.
The Dyckman Radio Shop), 138 Dyckman St. 50 233 1290 Eastern
O__T = 300 5( 500 " Daily: 11 am; 12 to 1 pm; 4:45 pm; 7:30 pm:
WOO—Philadelphia, ia, Pa.—John Wanamaker.......... 500 508.2 590 Eastern ek 1 Y o PIs, A4S piij 7:30 pm;
Sun. Morning and Evening. 10:30 am and 7:30 pm.
Every Sun. 6 t¢ 7 pm; ever, other Sun., 9:15 to
10:15 pm.
WOOD —Grand Rapids, Mich.—Grand Rapids Radio Daily: 10am; 9 pm to mid.; Thu., Silent.
Co., 211 Diamond Ave,,SE................. 1000 242 1240 Central
WOQ—Kansas City, Mo.—Unity School of Christianity. 1000 278 1080 Central }acgmlg‘:g‘ 'lOTI‘)‘;‘ lslatam“ gr‘n° %:;)Omp{'(‘) 1;3:;1
Sun.: 11 am to 12:30 pm; 7 to 7:45 pm; 7:45 pm
to 9:30 pm.
i — T T 40 F Daily: 6:45 . 2:30 to 4 6:15 to 7:30
WOR—Newark, N. J.—L. Bamberger and Co.......... 500 405 740 Eastern \ﬁ;ny B 3:141 ay u?: o plnzl i N?n Bl Sp‘::‘;
but every holiday.
WORD—Batavia, Ill.—Peope’s Pulpit Assn,, , 18 Concord _ “Tue., 87 to7: 43 pm; l%to 10 :}lyd 11to 12 pm; Wed.
St., Brooklyn, N. Y. ..oooooioii i, 5000 275 1090 Central ;;gspgltg"mm St D 98&0“1)0{)2;" e
10to 11 am; 2:30to 4 pm; 6to7pm 9to 10: 30
pm.
WOS—__Jefferson City, Mo.—Missouri State Marketing
Bureau. ... ’ .............................. 500 440.9 680 Central
— SR - h . \Ved., Thu., Fri., Sat., 11:30 am to 12:30 pm
WOWL-—New Orleans La.—Owl Battery Co., 901 _ ;10“3'.\ jedy Tl b Sl L1290 2 pm:
Carondelet St.........ooovoerroieaeans 10 270 1110 Central T F o3 43010 6:30 pm; 8:30 © 10130 pln]:w
O—Fort Wayne Ind.—The Main Auto Supply Mon., 8 to 12 pm; Wed., 8 to 12 pm; Thu., 8 to
o Co., 213 ){Nes’t I T Ty I P S = P 500 227 1320 Central 12 pm. Every noon except Sat. and Sun.
DAL - pEC T ) " Mon., 7:30 pm; \Wed., 7:30 pm; Fri., 7:30 pm.
K—Fargo, N. D.—North Dakota Agricultural
WPWPA O TEe oo g asad saems 4 b s ons sat ymmr YA 100 275 1090 Central
s Chicago Til—North Shore Congl’egational — ) \\"ed., 7 to 8 pm; Fri., 7 to 8 pm. Sun.: 1l am;
g Chugch’ ................................... 500 258 1160 Central 3:30 pm; 8 pm.
‘Buffalo, N. Y.—Hiram L. Turner, 121 Norwood
T e e R 50 205.4 1460 Eastern
—Atlantic City, N. J —Municipality of Atlantlc Daily: 6:30 to mid. with occasional luncheon an(_l_
WPG—A City...... y’ .............................. 500 299.8 1000 Eastern ‘Ifl‘r‘l ;‘“9“‘:‘3:18;‘1)1[;13.0 and 4:30 pm. Sun.: 3:15to 5
waC——Harrlsburg, Pa.—W. Arthur Wllson, PrOp i\golrb.:s%tomll pm; Wed., 9t0 11 pm. Sun.: 7:20
Wilson Printing and Radio Co., Fifth and :30 pm.
Kelker Streets. ... ovvevvneneeinann 100 215.6 1390 Eastern
~ Mon., 7: 5 ; Wed., 7:30 to 10:30 pm;
tate College Pa.-—-Pennsylvama State College, Mon., 7:30 to 10:30 pm; \Ved., pm;
PUESUSSS Dept. of I%le’c Engineering. ................. 500 261 1150 Eastern Fri., 7:30 to 10:30 pm.
w WQAA—Parkersburg, Pa.—Horace A. Beale, Jr....... 500 220 1360 Eastern
WQAC—Amarillo, Texas—Gish Radio Service. . . 100 234 1280 Central \nlg;l tg nS(?té. ;)nncll gtixnsesusnl:x;etsm zsxenl: 1 1113::{‘
and 8 pm.
WOAE——Sprmgﬁeld Vt.—Moore Radio News Statlon 50 246 1220 Eastern
Daily: 6 to 6:30 ; 7:30t09 10:30 to 12:30
WOAM-—Mlaml, Fla. —Electrical E(]Ulpment Co., 100 263 1140 Eastern pl?x Sun oaud }?c:llldays 1330p$ 12 am; ?30 to

Northwest Fourth St..... ...

9 pm.
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20 RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS
i o - o= |
. vg | 957 E% R
Radio Call BROADCAST STATIONS s | RS | & v-2 Sending
Letters Location and Owner £> = €3 o8 Eq Hours
- 3= E § [0

QWQAN—Scranton, Pa.—Scranton Times. .. .. ... - 100250 1200 Eastern  Daily: 1230 (0 1:30; 4:30 to 530 pm; except
Sun., Fri. and Tue. mghts, 8to 11 pm; Sat. night
— S — = 111012 pm.
WOQAO—New Y \ork N.Y. -—Cal-'ary Baptnst Church 100 360 833 Eastern o
W()J—mChlc‘lgo, m. —~Calumet Bakmg Powder Co. and o {)lanly) I:Oam to‘ 122am 3to4 ptsn 7 to 8 (except
on.); 7y
Rainbo Gardens. . . 500 447.5 670 Central.  }'on)i 10 pmto l;";n(,fxge{’;4;';,, oy Pk
WR“ RAF—Laport, Ind.—The Radio Club, Inc.. 100 223.8 1340 Central  Mon. and Thu.. 8 to 10 pm. Sun.: 10:45 am to
7 = 12: lSpm.?%Opmto9pm
WRA!\ hscanaha, Mlch —Economy nght Co,, 1105 i
Ludmgton St . 100 256.3 1170 Central
WRAM—(,alesburg, Ilt.—Lombard College. . 100 243.8 1230 Central  Mon.. 7 pm; 8 pm; 9 pm. o
WRAV—Yellow Springs, Ohio—Antioch  College 100 263 1140 Central -
WRAW—Readmg, Pa.—Avenue Radlo and Electrlc Tue., 9 pm; Thu., 10 pm. - o
Shop, 460 Schuylknll Ave YTl 10 238 1260 Eastern
WRAX—(,loucester thy, N. .! —Flexon’s s (,arage, 410 o -
]crsey Ave 500 268 1120 Eastern

\\RBCl—leparalso, l-nd 1mmanuel Lutheran Church -500 278

“-R( ~Washington, D. (.'.~-Radio Corpo;at-i(;n--of

1080 Central Mon., 7:30 pm. Sun.: 7:30
Aug. and Sept 10:30 am.

pm. During July,

America 1000 468.5 640 Eastern
WRCO—Raleigh, N. C. \Wvnne Radio Co, 22615 o
Fayetteville St . A~ A o T B Al el e e P 100 252 1190 Eastern
WREC—Coldwater, Mnss -—\\ ooten's Radio and Elec- o
tric Co 10 254 1180 Central
WRE() Lansmg, Mlch —Rco l\lotor Car Co 500 285.5 1050 Eastern Daily except Sun : 6 to 7 pm; Tuc., 8:15 pm; Thu.,
8:15 pm; Sat.,10to 12 pm. Sun.: 10; 10:30 am;
7:30 pm
WRllF——»W.lshmgton, D. C. —\Vashmgton Radio Hos- Tue., Thu. and Sat., 6 to 7 pm.
pital Fund, 525 Eleventh St., N. \V. . . 50 256 1170 Eastern
WRIlM—aneapolis, Minn.—Rosedale Hospital Co., Mon., th pm; Tuevll pm; Wed, 9 pm; Thu.,
NC..oi : . 50 252 1190 Central §*,‘;~‘,;;' 5 frl IS pm; Sat., Sifent. ~ Sun.: 9330 am
\Vl{l\——llamlllon, ()hno - Doron B3ros. Electrlcal Co 00 270 1110 Cenlral : -
WRM——Urbarm 1. —Umversnty of Hlinois . 500 273 1100 Central
\VRMU— Rlchmomllllll N. Y. MU 1 (Yacht —;A H. No fixed schedule.
Grebe and Co., Inc. ... .. ... ... . .. . . . . . 100 236 1270
WRNY— New York N. Y. —Expernnentel Pubhshmg ;[l#rtlo. 4 T t:4lsptm“64550 to ”\:rsdpmn 'l‘uet 1}
= o m e m
Co,, 53 ParL Place.......... ... .. 500 258.5 1160 Eastern pm; 6:18 to 10.45 pm: Thup o (ot p‘:n i
to 12 pm; Fri., 11 am to 1 pm; 5:20 to 12 pm;
Sat., 11 amto 1:15 pm; 1to2am. Sun.: 2:30 to
6 pin.
WRR-—Dallas, Tex.—City of Dallas, Police and Flre
Signal Department. . 500 246 1220 Central

WRSI—B.lyShor;;' N. Y—Ramotel\lfg Co.,5First Ave. 250 215.7

1390 Eastern

\‘\ RVA—Rlchmoml Va.—Larus & Blother Co., Inc,

on., 8to 1! pm; Tue., lltolam Wed. 810

7to|| pm; Sat

22nd & Cary Strs. ... ... 1000 256 1170 Eastern &} Pmi Thu, o I ami B,
\\R\’\—l.irrytown. N Y.—Tarrytown Radio Research
Laboratories (l\oemg Bros.). . - 500 273 1100 Eastern
WSAl (nncunmtl. Ohlo— Transmitter xs_lh-lquon, Mon., 8 to 9 pm (alternate months Feb., etc.
ws Ohio), United Stares Playing Card Co., Cin- ;‘:n‘z]’(’,"t‘o {g“pem S%ﬁf ;2;"1“0 p}XedFr? 4S%l'ént
cinaty, Ohio. ... oo 5000 325.9 920 Central Sat., 6:40to 10 pm; 12 pmto 1 am. Sun.: 3 to
4 30pm and 7:45t0 10:15 pm.
WSAJ—Grove Clly. Pa.—Grove City College 250 229 1310 Eastern lrregular schedule.

WSAN—Allentow n, Pa.—Allentown Call P l’ubllshmg Co. 100 229

WSAR—Fall | Rlver, Mass. -——DOUghty & Welch Electric

1310 Eastern

Daily: 12:05pmto1 pm; 5to6 pm. Sun.: 10:30

Co., Inc,, 46 N. Main St . 100 254 1180 Eastern  2amte12:i5pm.
WSAX —(Auca;.,o. lll —nl’ortable), Zenith Radno Corp s
332 South Michigan Ave. AW ] Y 100 268 1120
50 244 1230 Eastern

WSAZ—-l’omeroy. Ohio—Chase Electric Shop.... ... ..

'WSB——Atlanm, Ga.—The Atlanta Journal.... ...

...... 1000 428.3

700 Central Daily: 12 am to 1 pm; 5 pm to 6 pm; 8 to 9 pm;
10:45 pm; 3 pm baseball Sun.: 9:30 am; 10 43

am; Stoépm. 7:30 pm.

WSBC—Chicago, Ill.—World Battery Co 1219 South

Wabash Ave. . .. .. ... . .° . .. . ..

...... 1000 210

Tue. to Sun., incl., 6:30 pm to 8:30 pm and 10 pm
1430 Central 1am. Sun.: Special. Own Program, 2am to 4 am;

wwWwW americanradiohicst
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS

21

- [ U-ﬁ"? E.T-g ad
Radio Call BROADCAST STATIONS 85 | 383 85 | of Sending
Letters Location and Owner o | 583 =] Ed Hours
&2 | 282 | & (=10
S mg
ws WSBF-—St. Louis, Mo.—Stix, Baer & Fuller Dept. Store 250 273 1100 Central Daily: Noonto 1 pmto 3 to4 pm; Mon., Wed. and
Fri., 7:30 to 9 pm; Wed., 11 pm to 1 am. Sun.:
9 pm to 10:30 pm.
WSBT—South Bend, Ind.—South Bend Tribune. ... .. 500 275 1090 Central IMron 7Z 1?010 pm; i Wed., 7 to 9; 11:45 to 1 any;
i o p1
WSDA—New York, N. Y.—The City Temple (Seventh - .
Day Adventist Church, 120th St. Lenox) 250 263 1140 Eastern
WSKC—Bay City, Mich.—World’s Star Knitting Co... 100 ) 261 1150 Eastern Mon., 8 to 11 pm; Wed., 9 to It pm; Sat., 9 pm
to 2 '\III Sun.: 10 30 to 12
WSM-—Nashville, Tenn.—The National Life & Accident Mou., 6:30t09; 10to 11 P“‘;_T““w 10 to 12 pm;
AHEE Covinasethoindt tnid e - ad s oid wod honbdnana 1000 282.8 1060 Central 50 63000 O 10 L0 Db i e
. Alternate morning and Evening Church Services.
WSMB—New Orleans, La.—Saenger Theatres, Inc. & Daily: 12:30 to 1:30 pin; 6:30 to 7:30 pm; Mon.
Maison Blanche Co......... .. ... ... 500 319 040 Central Wed., Thu., Sat., 8:30 pm.
WSMH—Owosso, Mich. -—Si]gtt_uck Music llouse, 207 o "~ Wed.. 8 to 10 pm; Sat., 10 to 12 pm. Sun.: 10
w ashmgton O I ety coi et ¢ 20 210 1250 Eastern to 11:30 am.
WSMK—Dayton, Ohio—S. M. K. Radio Corporation, -
39 BastTINITd ISty ena a- as s s vsnms a5 Sz 1 poH 500 275 1090 Central
WSOE—Milwaukee, Wis.—School of Engineering of
Milwaukee, 415 Marshall St. .......... ... ... 500 246 1220 Central
WSRO—Hamilton, Ohlo—The Radio Co, 409421 - Tue., 8 to 10 pm; Lri, 8 to 10 pm. Sun.: 2 to 4
HighSt...... ... ... . ... .. . . . «e.......... 100 252 1190 Central pm.
. WSSH—Boston, Mass. -—Tremo;t Temple Ba])tlSt ~ Mon. and Fri., 7:30 to 9 pm.- Sun.: 10:30 am to
Church.............................. . 100 261 1150 Eastern 42iam:5G:30igm 10,9 piis
WSUI—Iowa City, Iowa—State University of lowa .... 500 484 620 Central Daily except Sat. and Sun.: 12:30 pn; Mon. of
: alternate weeks 4 pm; \lon 7:30 to 8:30 pm;
{ Wed.. 910 9:30 amn; 7:30 to 8:30 pm. Occasional
\-e programs are broadcast Sat. at 7:30 pm. Sun.:
9:30 pm to 10 pmi.  Ahout once a month a Vesper
Service program is broadcast at 4 pin.
WSVS—Buffalo, N. Y.—Seneca Vocational School, Mon., Wed. and Fri., 9 pm.
Seneca & HydraulicSts..................... 50 219 1370 Eastern
WSWS—Wooddale, Ill.—Illinois Broadcasting Corp.... 1000 275 1090 Central o
WTWTAB—Fall River, Mass.—Fall River Daily Herald. 100 266 1130 Eastern - i
WTAD—Cartage, I1l.—Robt. E. Compton ............ 50 236 1270 Central
WTAG—Worcester, Mass.—Worcester Telegram Pub.
o 500 268 1120 Eastern
WTAL—Toledo, Ohio—Toledo Radio & Electric Co., Mon., 7:30 to 10:30 pm; Tue., 7:30 to 9 pm; Wed.
F16 JACKSOM Styon s'sq howy s« 1 5a saspas Faesien s 10 252 1190 Eastern Zosgotgolgn?osp{? 7T:})“lo79‘;3n"° AR W 67pn?
WTAM—Cleveland, Ohio—Willard Storage Battery Co. 1000 389.4 770 Eastern ’zlog : rﬁ 8; 10 pn; Wed., 6; 8 11 pm; Sat
WTAP—Cambridge, Ill.—Cambridge Radio & Electric - o
Come s> e0ine 1> s IR0 C o) U Al L G 50 242 1240 Central
WTAQ—Eau Claire, Wis.—C. S. Van Gorden. . . .. .. .. 100 254 1180 Central
- -l Mon.. 6:15 pm; Tuc.. 8 to 9 pm; Wed.. 6:15 pm;.
R e ¥ chance et Co, B0 West 1 1150 Bustern oo ois b BTSNt ga
WTAW—College Station, Tex.—Agricultural & Mech- Wed. and Fri., 10 9:30 pm. Sun.: 11to 12 am.
anical Collegeof Texas. .. .................. 500 270 1110 Central
WTAX—Streator, Il1.—Williams Hardware Co., 115 So. Thu., 8 to 12 pm.
Vermillion St. . ... ... . ... ... ... o .. 50 231 1300 Central
WTAZ—Lambertville, N. J.—Thos. J. McGuire....... 15 261 1150 Eastern
WTIC—Hartford, Conn.—Travelers Insurance Co. . ... 500 475.9 630 Eastern lgli&r:ﬁ;l\lvggl ts%l)ztgrg ;:2(;1 %- :gl(l)“tg: ; (; t':)";) iy OT:):::‘.;
Fri., 11 amn to 12 am and 5:30to 11 pm; Sat., 5:30
to 10:30 pm.
WWAD—Philadelphia, Pa. —Wrnght & \Vnght Inc., Mon. and Thu., 7pm to 12 pm. Sun.: 9 to 12 pm.
ww 2215 North Broad St. . 250 250 1200 Eastern
- WWAE—Plainfield, Il.—Lawrence J. Crowley ........ 500 242 .2 1240 Central hI:"Iroi{]..bSrilrfln: (;) SEUmC, %degag?n 1;30]-2 ‘; ;lo lZngg
9 pm to 12 pm.
WWAO—Houghton, Mich.—Michigan College of Mines 250 263 1140 Central
‘e WWI—Dearborn, Mich.—Ford Motor Co............. 500 266 1130 Central
WWJ-—Detroit, Mich.—Detroit News. .. ............. 1000 352.7+ 850 Eastern ?g?;:g:p;:?ost& i:?gnz;uu;t:\:agot?’;:;sg 3:17 plnf;tg
toll pm. Sun.: 1t amto 12:30 pm.
WWL—New Orleans, La.—Loyola University.......... 100 275 1090 Central
This list has been corrected up to and including April 30, 1926.
www americanradiohistorv com
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22 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

Gladys Johnson, Cellist in
daily concerts.

8
Paul R, Heitmeyer, Publicity
Director-Announcer. t

P@TMW@
. opE.

Johanna Grosse, organist of the
Crosley WLW slaff. broadcasts a nov-
¢lty number every Wednesday through
« that Cincinnatl station.

L

Mary Louise Wosezcek, known as the
**Crosley piano request-lady."

e oee

Richard V. Haller, Director-
Announcer.

Louis John Johnen is the new pro=
gram director of station WLW.

Wm. C. Stoess, former Musical
Director, has been promoted
to the position of Studio

Director.
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RADIO REVIEW AND RADIO LISTENER'S GUIDE AND CALL BOOK

Alfred W, McCann is the
world's foremost author-
ity on foods. lIs it any
wonder that Friday 7:45
P.M. is a popular time?

The Kudisch String Quartette is an ensemble of four first
rate musicians who are now playing a series of morning
musicales at WKNY.

June Lee ts the minlature

toast of the air, the Singing

Vagabond o(f‘l popular songs-
Q.

James Maresca, is the

engincer of WRNY who

is bringing it tothe high-
est type of service.

Bill Ferrucci and his orchestra
have been a dance fcature at
WRNY since the beginning.

Kathryn Behnke s the orig-
tnal Lullabyc Cady who croons
a nation’s children to sleep.

Frankie Peoper is a rising
yYoung soprano heard fre-
quently at WRNY.

Gordon Hampson who
directs an ensemble of
light opera miscellan-
€ous concert numbers.

¥ Tienmdic LR o e e

Isabe! Austin of Roxy's
gang, now has a gang all her
own at WRNY.

s 'tl't:le Chdcvlalle: De l-unceII'othI gerI?]s
B e medals of the Ki > England,
H. O. Ospood, assoclate editor of Musical the King of Italy an(timthe President S P e e T

Courier, translator of Grand Opera texts, of France. Now WRNY has decorated sang g the greatest opera houses

tells the world what is happening musically. him for his song ensembles. : of the world, and Josephine Lusesse
coloratura soprano (standing).
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24 RADIO REVIEW AND RADIO LISTENER'S CUIDE AND CALL BOOK

P

L] : L3
Olcott Vail, leader Hotel McAlpin String ™
| Ensemble,broadcasts“cveryevenng, 6 PM,
L]

Snedden Weir, Chief An-
nouncer and Studio Manager.

L}

Wl Donatd Flamm. Dramaric Critic and lee] Edward French, Studio o o ¥
“E sponsor of Donald Flumm Frolickers. Accompanist. A Roemer's Homers, broadcast every Sunday 6 to 7 P.M. O |
: 5 B :
| e T ey T LR - Se———— e - ]

o

Art. Fowler, Ukelele Entertalner,

Miss Pearl Dyer. Piano and Vocal | : a staff artist at this station.
Artist. H

BT T N e S e

' )
1 e Robt. C. Graham (S t
Miss Elsie Shaw. Nationally knowa : Tracy-Brown's Staff Orchestra, a regular feature at Bg.’,’)t. p,og,;m Q D,,gci",‘ﬁ_eg',’,_
Dramatic Reader. 5 Station KFJF. nquncerl.‘ dlAnl}erltcg(?O Leglon

adio Pos .

www americanradiohistorv com



www.americanradiohistory.com

RADIO BROADCAST STATIONS OF

Location

San Bernardmo. Cal. o

_Av-alon. Catzili_na lsl:m_d. Cal.

Alma, (lloly Cxty) Cal.

‘ THE UNITED STATES
By Wavelengths and Frequencies
Wave Length (Meters) [ Frequency (Kilocycles) Power (Watts) Call Letters
202.6 1480 500 ~ KFXB Big Bear Lake, Cal.
2026 1480 10  WEHS “Evanston, Il
202.6 1480 10 TWIBS Elizabeth, N. J.
204 ) 1470 10 T WABB Harrisburg, Pa.
©205.4 1460 50  KFVD ~ San Pedro, Cal.
2054 1160 10 "KFXD "~ Logan, Utah
2054 1460 50 KFXY " Flagstaff, Ariz.
T 2054 1460 10 "KFYF " Oxnard, Cal.
T 2054 71460 100  WFRL " Brooklyn, N. Y.
2054 1460 150 WIBX "~ Utica, N. Y.
205 4 1460 50 WPDQ Buffalo, N. Y.
’ 206.8 1450 50 WABW " Wooester, Ohio
206.8 1450 50  WIBA ~ Joilet, Iil.
T 207 1450 © 500 " KFWM " Oakland, Cal.
: T »7 {450 50 KGTT San Francisco, Cal.
208 1440 250 “KNRC Los Angeles, Cal.
T 209.7 1430 10 KFYO “Texarkana, Tex.
Lo T 209.7 1430 100 KSMR  Santa Maria, Cal.
2097 1430 500 WBNY " New York, N. Y.
2097 1430 100 "~ WCBR " Providence, R. I.
2007 | 1430 100  WCWS Providence, R. I.
2097 1430 30  WIBH New Bedford, Mass.
210 1430 1000 WSBC Chicago, Il.
2111 ' 1420 50 KFWC
EENTES 1120 250 " KFWO
2111 1420 100 ~ WIBU Lewisburg, Pa.
—212—.6_ 1410 = 50‘_ a KFWV . Portland ()re;.,on
‘ _ 2126 1410 100 ~ WMAL _ Washington, D. C.
212.6 1410 500 WMSG New York, N. Y.
| ) 214 .2 ] 1400 250 "~ KFWF " St. Louis, Mo.
| T 2142 1400 15  KFXR "Oklahoma Okla.
2142 1400 150 T WCLS "~ Joliet, III.
| T 2142 1400 100 ~ WKBB ~ Joliet, Ill.
| ) 215.6 1390 100 ~ WPRC ~ Harrisburg, Pa._ -
' L 215.7 1390 50 "~ KFBC San Dlego. Lal
2157 2 1390 50 KFQW " North Bend, Wash.
2057 71390 10 ~ KFXJ Edgewater, Colo.
215.7 1390 50  WBBZ Chicago, Il
2157 1390 50 ~ WHBL " Chicago, Il.
G 1390 20  WHBM Chicago, Ill.
d 215.7 | 1390 50  WIBJ " Chicago, IlI.
215.7 1390 10  WIBM ~ Chicago, 11l
215.7 | 1390 100 | WKBG ~ Chicago, 1.
5 215.7 1390s = | - 250 ~ WRST  Bay Shore, N. Y.
s 216 i 1390 100 WHBW ~ Philadelphia, Pa._
7.3 1380 50 ~ KFAF ~ San Jose, Cal.
| RS OGRS, s s lere . 1380 - = 100 KFQU
' 217.3 1380 y 500 WFKB | Chicago, IIL.
| - 217.3 | - 1380 ~ 5000 WOK | Chicago, IIL.
25
| ~
e . &
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RADIO BROADCAST STATIONS OF THE U. . BY WAVELENGTHS AND FREQUENCIES

\vave Length {Meters)

o0 00| 00 0o oo

Frequency (Kilocycles)

1370

1370
1370

1370
1370
1370
1360
1360

1360

1320

1360
1350
1350
1350
1350
1350
1350
1350
1350
1340
1340

1310

1310
1340
1310
1340
1340
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1320
1320

1310
1310
1310
1310
1310
1310

1310

1310

1310
1310

1300
1300

1300

1300

1300

50

10

50

' 250
50

' 100

100

500

50

100

| 500
20

| 100
100

50

20

10

100

100

50

50

50

250
50
1500
10
10
10
50
100
50
500
150
100
10
1000
50
500
50
1000
100

250
100
500

50
10

. 10

Power (\Vatts)

Call Letters

KFJC
~ KFRW
 WHBU
. WIBI
S WIBI
WSVS .
- KFUU
KJBS
WIBW
| WQAA
. WBBW
. WBES n
WCOA
WHBD
 WHBF
- WHBH
 WIBG
WIBU
KFQP
~ WRAF
KFBL
KFUR
"KFVS
T WKAV
“WNRC
“WODA
WAGM
WBBM
WEBQ
" KFGOQ
"~ KFKZ
KFOB
" KFOR
T KFQZ
KFWI
 WDAD
 WEBL
~ WFBE
~ WIBO
~ KFVN
T WOWO

WIBR
KMMJ
KFLV

KPPC
 WAIT

~ WBBL
“WCBM
“WDBJ
~ WGBR
" WSAJ
WSAN
- KFPR
~ WCLO -
~ WIBZ

" KDLR

KFDZ

Location

Junction City, K;ns.

Olympm Wash.
Anderson Ind.
Flushlng. N. Y.
" Red Bank, N. J.
" Buffalo, N. Y.
) ()2llcland Cal.

San Francnsco. Cdl

Logansport, , Ind.
-Parkersburg. Pa. o
Norfolk Va. o
" Takoma P.lrk Md.
B Pens.lcol.l. Fld.
R Bellefontaine, O.
" Rock Island, 11l B
- Culver, Ind.
~ Elkins Park, Pa.
Poynette, Wis.
lowa City,_la. N
o Laport, Ind.
N E;'erett:—Wash.
_Ogd_en Utah
R Cape Glrdrdeau. Mo.
R Lacoma. N. H.

Greensboro, N. C.
Paterson, N. J.

7 Royal Oak, Mich.
Chicago, Il

 Harrisburg, 111

Boone, lowa
" Kirksville, Mo.
Burlmgame. Cal.
" David Clty. Neb
“Hollywood, Cal.
“San Francisco, Calif.
Nashville, Tenn.
“U. S. (Portable)
Seymour. lnd
Chlcago. 1.
F.urmont an
Ft. Wayne lnd
Omro. Wis.

- Llay Center. Nebr

Rockford .
Pasadena, Cal.
Taunton._Méss.
Richmond, Va.
B Baltimore, Md.-
Ro‘moke Va.
Marshfield, WlS
Grove Clty, Pa.
Allentown Pa.
Los Angeles. Cal.

Camp Lake, Wis.

Montgomery. A_la
Devuls Lake. N. D.
aneapohs Minn.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Location

] Wichita, Kans.

San J ose._CuI .

Austin, Tex.
Wilkes-Barre, Pa.
Wehster, ‘Mass.

Strealor, 111
llarrlsburg, Pa.

) Kélllogg, Idaho
Long Beach, Calif.

) Ki-ngst()n. N. Y.

—Membhis._Te-nn
Ypsnl‘mtl. Mich.

! New York, N. Y

Denver. Colo.

Fresno. Cal.
C.lmbrldgc ‘Ohio
Phnladelphm , Pa.
Fllnt Mlch—
—Prowdence, R. 1.

—Amanllo. Tex.

—OFOIIO, Me.
La Salle. m.
Fort Wayne lnd
“San B Bemto. Tex.
Sqlt Lake Clty, Utah

Independence. K.lns
"~ Kansas Clty. Mo.

Richmond lllll N Y
Camden. N. J.
Collegevnlle. Minn.

N Evansiﬁllejnd .

_ Richmond Hill, N. Y.
Richmond Hill, N. Y. (Yacht)
Carthage. lll_
MddlSOn. WlS
Trlmdad , Colo.
Phoemx, Al‘lZ o
Pmevnlle La.

Houston. Tex.
Los Angeles, ( .al

Petoskey, Mich.
St Petersbuug, Fia.
_ Chicago, Iil.
) Reading, Pa.
" Colorado Sprmgs, Colo

i Osk'lloosa Towa

Galveston Tex.
St. Louis, Mo.

Houston ’lex

()akland Cal.

Oakland Cal

Bangor, ‘Me. o o
Rapld Clty, S. D.

~ Winter Park Fla.
Scranan: Pa.
"~ New York N. Y

Wave Length (Meters) | Frequency (Kilocycles) ' Power (Watts) Call Letters
s l §
231 | 1300 50 KFOT
231 ] 1300 | 500 KQW
= 231 L1300 500 KUT
231 T 1300 0 100 WBRE
231 | 1300 100 "WKBE
231 | 13000 50 . WTAX
231.6 | 1300 20 . "WHBG
233 1290 | 10 ; "KFEY
233 L1200 500 . KFON
233 1200 10 ; "WDBZ
i 2330 1200 50 | WHBQ
233 1290 10 WJIBK
T 233 1290 50 ' WOKO
231 1280 50 | KFUP
234 1280 50 KMJ
T 234 1280 10 ‘WEBE
234 1280 s ~ WFBD
234 1280 100 WFDF
234 1280 30 ~ WGBM
234 1280 100 " WOQAC
2342 1190 500 ~ WGBX
- 234 2 1280 100 WIBC
234 .4 1280 50 ~ WHBJ
236 1270 20 ~ KFLU
T 236 1270 250 ~ KFOO
T 236 T121C 15 "~ KFVG
236 1270 100 ~ KWKC
T 236 1210 100 “WBOO
236 1270 . 250 ~ WCAM
236 1270 | 100 ~ WFBJ
236 1270 500 "~ WGBF
236 1270 100 ~ WGMU
236 1270 100  WRMU
236 1270 50 “WTAD
236.1 1270 100 "WIBA
238 1200 TS KFBS
T 238 1260 100 " KFCB
238 1260 | 100 T KFWU
238 | 1260 10 T KFYJ
238 1260 I 500 KMTR
238 T 1200 200 “WBBP
238 1260 10 ~ WHBN
238 1260 . 3500 WHT
238 1260 10 T WRAW
2399 1250 100 ~ KFUM
220 1250 10 TKFHL
240 1250 10 KFLX
T w0 | 1250 500 KFVE
240 1250 10 ~ KFVI
240 1250 1000 KTAB
T w0 1250 | 100 ~ KZM
240 T 1250 T 10 "~ WABI
210 [0 . J250 ERphessan 50 ~ WCAT
20 | 1250 500 ~ WDBO
210 | A0S0 N w70 10 | WGBI
T 240 1250 | 500 | WHAP
210 1250 I 500 | WOAX

[ Trenton. N. J.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Wave Length (Meters) | Frequency (Kilocycles) Power (Watts) Call Letters Location
240 | 1250 20 WSMH ~_ Owosso, Mich.
242 B 1240 50 ~ KFFP | Moberly, Mo.
242 | 1240 10 KFPM __ Greenville, Tex.
242 | 1240 50 ~ KFXH | El Paso, Tex.
242 I 1290 | 500 ~ Kso __ Clarinda, lowa
242 i 1240 50  WABY Phlladelphla. Pa.
242 , 1240 250 _WBZA_ | Boston, Mass.
Y L 1240 . 50 N —WCBH__ Oxford, Miss.
T 242 1240 e 100 ~ WCBQ | Nashville, Tenn.
- 242 R ;— o 1240 100 WEBC | .\uperior, Wis.
242 . 1240 1000 _ WOOD Grand Rapids, Mich,
242 . 1290 | 50 ~ WTAP  Cambridge, 11l.

. 242 2 . 1240 500  WWAE Pinfield, lil.
2438 1 1230 1000  WAMD aneapo]i;. Minn.
243 8 1230 w0 | waTT | Boston, Mass.

12438 1230 100 WRAM | Galesburg, IIl.
244 | 1230 | 500 | KUOM | Missoula, Mont.
248 | Tas0 | 100 | WEBR | Buffalo, N. Y.
244 1230 | 100 i WGBRB Freeport, N. Y.
T 244 1230 | 100 | WNAX Yankton, S. D.
244 o 1230 ] 0 WSAZ Pomeroy, Ohio
246 | 1220 5000 WBAL | Baltimore, Md.
246 | 1220 | 50 . KDYL |__ Salt Lake City, Utah
T 26 | 1220 | 0 KFJI |__ Astoria, Oregon
T 6 T 220 50 | KFJY |___Fort Dodge, Ia.
246 | 1220 500 | KFVW | San Diego, Cal.
____ 246 ]__:_1220 ! 50  KGY Lacey, Wash.
246 | 1220 , 500 WABX Mount Clemens, Mich.
246 [ 1220 | 15 ~ WEBD | Anderson, Ind.
T 246 T 1220000 | 50 WIBR | Weirton, W. Va.
T 246 1220 i 50 WOAE | Sprmgﬁeld Vt.
246 1220 | 500 | WRR | Dallas, Tex.
- 246 1220 500 WSOE |  Milwaukee, Wis.
247 8 1210 1000 | WIOD | Miami Beach, Fla._
248 1210 100 ~ KFBK | Sacramento, Cal.
248 1210 ] 50 | KFEC | Portland, Oregon
248 1210 [ 100 [ KFIF | Portland, Oregon
248 1210 | 10 1 KFJB ' Marshalltown, Ia.
248 1210 . 100 . KFOX [ Omaha, Neb.
248 1210 . 250 | KFRB | Beeville, Tex.
248 1210 ( 10 [ KFYR Blsmarck ,N.D.
248 1210 50 | KWG | Stockton, Cal.
248 1210 | 1000 | WAPI ' Auburn, Ala.
248 1200 | 50 | WBRC | Birmingham, Ala.
248 1210 | 100 | WCSO s;;i?:éﬁelﬁ—o.
248 1210 | 1000 | WEW St. Louis, Mo.
248 1210 | 10 | WGAL Lancaster, Ph.
248 1210 | 100 | WMAY St. Louis, Mo.
248 1210 | 250 , WNBH New Bedford, Mass.
i 250 1200 _| 100 | KFDX | Shreveport, La.
250 1200 | 10 | KFVY Albuquerque, N. Mex.
250 1200 | 500 KFXF Colorado Springs, Colo.
250 1200 250 KLS Oakland, Cal.
250 1200 250 KMO Tacoma, Wash.
250 1200 50 WFBC Knoxville, Tenn.
25h 1200 500 WGES | Oak Park, Ill.
250 1200 10 WHBA | Oil City, Pa

]
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

| Wave Length (Meters)

Frequency (Kilocycles) Power (Watts) l Call Letters

Location
250 1200 | 0 | WHBY | West De Pere, Wis._
250 200 | 100 | WIAD | Philadelphia, Pa.
250 | 1200 | 100 | WLAL Tulsa, Okla.
250 1200 B 500 WMBB ~ Chicago, | n.
250 | 1200 [ 100 " WNAB Boston. Mass.
250 L1200 100 WNAT Pluladelplu.l Pa.
© 250 1200 100 WQAN | Scranton, Pa.
250 | 1200 250 WWAD " Philadelphia, Pa.
___252 o [ 1190 o | - 50 KFHA —Gunnison. Colo.
252 . 1190 | s0 ~ KFOY | St. Paul, Minn.
252 1% 15 KFPL " Dublin, Tex.
252 | 1190 500 KFWB Holywood, Calif.
252 | 1190 500 KMA Shenando.lh lowa
22 | 1190 200 KOCW " Chickasha, OKla.
252 1190 50 ~ KWUC ~ Le Mars, Iowa
252 1190 50 ~ WBBS | New Orleans, La.
252 | 1200 100 T WCAX | Burlington, Vt.
252 1190 100 ~  WFBL Symcuse. N. Y.
252 T T T S 500 = WGCP | Newark, N.
252 1190 150 T WNJ ~ Newark,N.J.
252 1190 100 ~ WRCO  Raleigh, N. (‘ o
252 | 1190 50 " WRHM  Minneapolis, Minn.
252 1190 100 WSRO  Hamilton, Ohio
252 1190 10 " WTAL | Toledo, Ohio
254 110 50  KFEL ~ Denver, Colo.
251 1180 50 "KFIZ Fort Worth, Tex.
254 1180 7100 KFLR ~ Albuquerque, N. M,
25« | 1uiso | 100 ~ KFWH __ Chico, Calif.
254 1180 20 WABC Ashevnlle, N.C.
254 1180 | 500  WCAJ University y Place, Neb.
754 1180 200 ~ WCBA  Allentown, Pa.
254 , 118a 500 WEAI . Ithaca, N. Y.
254 ? 1180 100 WFBR Baltimore, Md.
254 ' 1180 20 WFBZ Galesburg, Tll.
254 1180 7 10 WHBC | Canton, Ohio
254 1180 100 WIAS Burlington, lowa
254 1180 50 " WJAK Kokomo, Ind.
254 1180 10 WJIBB St. Petersburg, Fla.
254 1180 500 WNAD Norman, Okla.
254 1180 10 WREC  Coldwater, Miss.
254 1180 100 WSAR Fall River, Mass.
254 1180 100 WTAQ Eau Claire, Wis.
256 1170 100 ~ KFIQ ) Yakima, Wash.
256 i 170 50 KFUS  Oakland, Calif.
) 256 ' 1170 500 . KOWW Walla Walla, Wash.
256 1 1170 100 KRE Berkeley, Calif.
256 1170 500 KTNT Muscatine, Iowa
256 | 1170 100 - WBAX  Wilkes-Barre, Pa.
256 ! 1170 | 500 WDOD Chattanooga, Tenn.
256 | 1170 100 WHBP Johnstown, Pa.
256 | 1170 | 50 WRHF Washington, D. C.
256 | 1170 i 1000 WRVA Richmond, Va.
256 .3 1170 i 500 ~ WCSH Portland, Me.
256 .3 1170 | 100 WRAK Escanaba, Mich.
256 .4 1170 500 WBDC Grand Rapids, Mich.
256 .4 1170 100 WMBC Detroit, Mich.
258 1160 20 KFPW Carterville, Mo.
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[ Wave Length (Meters Frequency (Kilocycles)

258
258
258
258
258

258

258
258
258.5

- 258.5

261

261

261

261

261

261

261

261
261
261
261
261
261
261
261
263
263
263
263
263
263
263
263

263

263
263
263
263

263

263

263 7
265 3

266

266

266

26()

266

266

RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Power (Watts) Call Letters Location
1160 50 KFUL Galveston, Tex.

1160 250 ~ KOCH "~ Omaha, Neb. B
1160 25 " WAAD  Cincinnati, Ohio B
1080 100 "~ WABO | Rochester, N. Y.

1160 500 ~ WADC _ Akron, Ohio
1160 100  WHEC ~ Rochester, N. Y.
1160 50 “WNAL ~ Omaha, Neb.
1160 500 ~ WpPCC "~ Chicago, Il.
1160 500 ~ WRNY ~ New York, N. Y.
1160 100 ~ WLTS " Chicago, Il.

1150 500 ~ KFJF Oklahoma, Okla.

1150 100 o KFMR Sioux City, lowa
1150 100 KFUT Salt Lake City, Umh
1150 500 KFWA Ogden, Utah

1150 100-1000 WABQ "~ Haverford, Pa. o
1150 100 o WARC Medford l-hllsnde, Mass
1150 50 WDAY Pargo, N. D.

1150 250 "WEAM  North Plainfield, N. J.
1150 500-5000 WKAF ~ Milwaukee, Wis,
1150 500 “WMAZ ~ Macon, Ga.
1150 500 WPSC .State College, a.
1150 100 ~ WSKC "~ Bay City, Mich.
1150 100 WSSH " Boston, Mass.
1150 100 WTAR "~ Norfolk, Va.
1150 15 . WTAZ " Lambertville, N. J.
R 1140 50 KFJR ~ Portland, Ore.
1140 50 KFMW ~ Houghton, Mich.
1140 1000 KFNF " Shenandoah, Towa -
1140 50 ~  KTBR | Portland, Ore.
1140 50  WABR _'i‘oledo. Ohio
1140 500 WAAM Newark, N. J.
1140 250 WCAD "~ Canton, N. Y.
1140 500 WCAR " San Antonio, Tex.
1140 T 5 WCRE " New Orleans, La.
1140 100 T WDAG "~ Amarillo, Tex.
1140 T 50 " WEBZ  Savannah, Ga. -
110 500 WDGY —Minneapolis, Minn.
0 100 WQAM ~ Miami, Fla.
1140 100 ~ WRAV " Yellow Springs, Ohio
1140 250  WSDA ~ New York; N. Y. .
1140 250 WWAO Houghton, Mich.
1130 100 KFIO  Spokane, Wash.
1130 100 “KFPY ~ Spokane, Wash. N
113(;- 2.57() o KEZ—_ —l)enver, Colo. N
1130 T 500 WBCN ~ Chicago, 111 o
o130 1000 WENR ~ Chicago, 111,
1130 o .)00 WGHB Clearwater, Fla.
1130 50  WHAV Wilmington, Del.
130 500  WMAK Lockport, N. Y.
1130 100 WTAB Fall River, Mass.
ll 30— T 500 ) W_Wl_—‘ a Dearborn, Mich.
120 50 - KFRC San Francisco, Cal.
_-1120— _50_- o WD_AII_ —ITPaso, Tex.
1120 10  WBBY Charleston, S. C.
1120 500 ~ KFEQ |  Oak, Neb.
1120 500 KFH Wichita, Kans.
11200 100 "~ WDRC New Haven, Conn.

www americanradiohistorv com



www.americanradiohistory.com

RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Wave Length (Meters) | Frequency (Kilocycles) Power (Watts) Call Letters Location
268 1120 [ 500 WEBW | Beloit, Wis.
T 268 112 | 250 WFBM Indianapolis, Ind.
268 T 120 T 100  WJAM " Cedar Rapids, lowa -
T 268 | 1120 l 100 WJIBO "~ New Orleans, La.
B é68:_i o 1126 _:L 100 _ 7_* WNOX Knoxville, Tenn. -
268 1120 500 WRAX Gloucester City, N. J.
268 1120 ‘— 100 WSAX Chicago, Il B
268 n 1120_ N —_| 503 WTA—G_ \T’orcester, Mass. -
270 | 110 N 500 |  KFBU " Laramie, Wyo. o
210 | 1110 100 WBAO Decatur, Il o
T 20 o | 100 " WDBE  Atlanta, Ga.
210 T 500 " WEAN | Providence, R. L. o
T o0 T 1500 WGHP Detroit, Mich. o N
270 . T | 500 A TWGST Atlanta, Ga. -
T 210 1 e | 2500 WIAG " Norfolk, Nebr. o
270 ' 1110 ] 500 . wWJBL Decatur, Il. -
270 | 1no [ 750 il*«WTl‘4_— i Ames, lowa I
270_ B | 11 l()_ ] 10 | _\\_;i_)_\\TI: R : New Orleans, La. - ‘_
B 270 ) _I 1110 | 100 | WRK Hamilton, Ohio ) )
270 1110 l 500 | WTAW College Station, Tex.
272 6 I oo | 100 | KFAD Phoenix, Ariz. R
2726 1100 | 500 | WBBR Rossville, N. Y.
272 .6 1100 | 500 l WEBJ |  New York, N. Y. -
27126 1100 500 WFBH . New York, N. Y. N
272 6 1100 1000 - WHK " Cleveland, Ohio
273 1100 | 100 KFDY Brookings, S. Dak. .
273 1100 100 " KFIZ Fondulac, Wis. a
T 1100 50 | KFKA Greeley, Colo.
T 213 1100 | 100 KFLZ Anita, lowa o
_.___2,73___ 1100 5()@) KHQ | Spokane, Wash.
2:4'3__ i | 1100 250 | WBAA ] West Lafayette, Ind.
__2_73___ | 1&0 _‘250 | WDAE - _| Tampa, Fla. -
213 oo | 10 . WFAM | St Cloud, Minn.
- 273 oo _| 250 o WIL B St. Louis, Mo. B
273 ! 1100 | 500 , WRM | Urbana, Il
——273 - | 1100 | - 500 WRW Tarrytown, N. Y. S
o3 | iwe | 250 | WSBF St. Louis, Mo. o
275 0 | 50 KFBB Havre, Mont.
T o5 ] 1090 500 , KFKU | Lawrence, Kans.
“975 | 1090 500 ; KFSG " Los Angeles, Cal. .
o1 | 1090 500 i KQV | Pittsburgh, Pa. -
ey 1090 50 | WABZ |  New Orleans, La. -
275 | 1090 500 | WAFD Port Huron, Mich. B
. 275 | 1090 500 | WBAK Harrisburg, Pa. .
275 | 1090 250 | WBT | Charlotte, N. C. - o
@5 | 1090 500 WCAC | Storrs, Conn.
275 | 1090 100 WCAO | Baltimore, Md.
275 | 1090 100 - WEAU Sioux City, lowa
275 | 1090 500 WFAV Lincoin, Neb.
. 275 | 1090 500 WHAD Milwaukee, Wis.
275 | 1090 500 WHAR Atlantic Gity, N. J.
275 1090 100 WKY ' Oklahoma, OKla.
275 1090 20 WLAP | Louisville, Ky.
275 1090 100 WMAC | Cazenovia, N. Y.
275 1000 5000 WORD Batavia, Iil.
e DS t 1090 100 WPAK Fargo, N. D.
275 ' 1090 250 WSBT | South Bend, Ind.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Wave Length (Meters Frequency (Kilocycles Power (\Vatts) Call Letters Location
B 275 1090 ~ 500 WSMK " Day ton——()hld- o
- 275 1090 1000 CWSWS \\ooddale. 1. .
B 275 1090 100 WWL . New Orleans, La.
275 2 1090 15 WOCL Jamesto“n. N. Y.
276 1080 500 - wcau Philadelphia, Pa.
- 277 .6 1080 500 "WLB err&apohs. Minn.
2778 1080 100 "WFBG Altoona, Pa.
o 278 1080 100 "KFJM | Grand Forks, N. D.
- 2758 1080 500 KOIL  Council Bluffs, lowa
- 278 1080 100 KUSD _ Vermillion, S. D.
T 278 1080 " 500  KWCR ~ Cedar R: Rapids, lowa
T 218 1080 500 T KWWG Brownsvnlle, Tex.
. 278 1080 200  WAAF ~ Chicago, m. B
9278 1080 100 - wDz Tuscola, m.
278 1080 10 CWGBC Memplus, Tenn.
278 1080 500  WGBU Fulford-by- the-Sea, Fla.
278 1080 100 ~ WHAM  Rochester, N. Y.
278 1080 500 CWinr aneaponé.—m.nff—
278 1080 500 ~ WLBL _ Stevens Point, Wis.
278 1080 Too_ T WO0OQ ~ Kansas City, Mo.
278 1080 500 "_\\TRBC valparaé&'ln_d -
278 .6 1080 50 KFDD —Bmse. Idaho
280 2 1070 750 - KFAU __ Boise, Idaho
280 .2 1070 ~'5”0'00  KFQA | st Louns. Mo.
280 2 1070 1500 ~ KMOX St Louis, Mo.
280 2 1070 500  KOAC —'C(de;_&e - -
280 2 1070 500  WNAC ~ Boston, Mass.
982 8 1060 00  WOAN " Lawre renceburg, Tenn. -
282 8 1060 1000 ~ WSM  Nashville, Tenn.
285 5 1050 1000  WKAR East Lansing, Mich.
2855 1050 500 WREO L?m_s.Tg_. Mich. -
T 286 1050 500  WEMC ~ Berrien Sprmgs. Mlch i -
286 1080 50 ~ WMAN __(‘olumbus, Ohio -
288 1040 3500 WLWL  New York, N. Y. -
N 288 3 1040 5000  KFKX ll.lstmgs, Neb. .
293 9 1020 750  KTBI Los Angeles, Cal. )
293 9 1020 500 ~ wAIU ' —c{)lﬁm?s, Ohio B
293 9 1020 500  WEAO Columbus, Ohio -
206 9 i 1010 500  KPRC ~ Houston, Tex. -
299 8 1000 1000 ~KSL ~ Salt Lake City, Utah N -
2998 1000 750 ~ KUOA " Fayetteville, Ark. -
2008 1000 500 WPG "—Xumlc_c_ny, N. J. -
303 990 1000 WGN _ Chicago, IIL. ) -
T 303 i 990 4000 ~ WLIB ~ Chicago, I11.
T 3059 980 71000 KTCL  Seattle, Wash.
3059 980 500 WJAR Providence, R. I. -
T 8091 970 " Var. KDKA Pittsburgh, Pa. -
- 3156 950 500 KFDM ~ Beaumont, Tex.
813650 1000 KPSN _ Pasadena, Cal. - -
3156 | 950 500  WAHG Richmond Hill, N. Y. ]
3156 950 500 ~ WGBS ~ NewYork,N.Y.
319 - 940 1000 KQP "~ Portland, Ore. - -
319 940 750 ~ WGR ~ Buffalo, N. Y. - .
319 . 940 500  WSMB New Orleans, La.
322 4 | 930 5000 KOA Denver, Colo. )
322 .4 | 930 1500 WIAZ Chicago, I11.
325.9 | 920 1000 | WKRC Cincinnati, Ohio
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33

Power (Watts) |

| wave Length (Meters) | Frequency (Kilocycles) Call Letters Location
325 9 920 5000 WSAI " Cincinnati, Ohio . -
327 1320 50 WDBK Cleveland, Ohio .
320 1150 500 KWKH Shreveport, La. - .

T 3311 " 900 - 2000 WBZ Springfield, Mass. .
336.9 890 500 KFMX " Northfield, Minn. -

T 3369 890 N 1000 KNX " Los Angeles, Cal. . -
336.9 80 | 500 WCAL " Northfield, Minn. -
336 9 71000 500 WJAS " Pittsburgh, Pa. -
3369 890 1000 WJAX ~ Jacksonville, Fla. ) o
340.7 880 1000 KFAB Lincoln, Nebr.

340 7 880 500 KSAC Manhattan, Kans. .

T 341 ) 880 o 500 | wMCa |7 New York, N. Y. -

3446 870 5000 . WCBD Zion, I11. -

T a5 870 5000 WLS Chicago, IlI. - I
348 .6 B 860 1000 KOB State'College, N. Mex. -
348.6 . 860 500 KWSC ' Pullman, Wash.

348 .6 T 80 | 500 WEEI Boston, Mass. o . -
352.7 850 500 | WJAD ' Waco, Tex. - :
3527 T80 | 1000 WWJ | Detroit, Mich. .
360 833 100 | WQAO | New York, N. Y.
360.1 : 830 500 | WHN | New York, N. Y. o
361.2 830 C 4000 I KGO . Oakland, Cal. N - -
365.6 820 1 500 | WDAF ' Kansas City, Mo. -
3856 | 820 500 | WHB | Kansas City, Mo. B D
370 i 810 ) 2000 | WEBH ' Chicago, Il -
370.2 l 810 | 500 | WJID | Mooseheart, Ill.
3748 . 800 750 KTHS | Hot Springs National Park, Ark. o —“_—_
375 | 800 { 500 KVOO [ Bristow, Okla.
379.5 | 790 | 10000 | WGY Schenectady, N. Y.
379.5 I 790 I 500 | WHAZ Troy, N. Y.
3844 | 780 . 1000 [ KJR | Seattle, Wash. -
384.4 780 ! 500 | WAAW Omaha, Neb. )
384 .4 N 780 | 500 WMBF Miami Beach, Fla. -
389 .4 | 770 | 1000 WEAR Cleveland, Ohio -
3894 T 1000 | WTAM | Cleveland, Ohio - N
394.5 760 : 500 | WFI | Philadelphia, Pa.
345 760 | 500 | WLIT Philadelphia, Pa.
394.5 760 I 2000 | WOAI | San Antonio, Tex. -
390 .8 - 750 | 500 | WHAS | Louisville, Ky. -
405 740 800 | WOR | Newark, N. J. - B
405.2 740 u 500 | KHJ | Los Angeles, Cal.
4052 740 | 1000 | WIY " New York, N. Y. -
416 .4 [ 720 | 5000 I WCCO | St. Paul-Minneapolis, Minn.
4223 710 | 1000 | WKRC Cincinnati, Ohio '
4223 ) 710 0 5000 i WLW Cincinnati, Ohio N -
428 3 N 700 | 1000 | KPO | San Francisco, Cal. -
428 .3 ) 700 5 1000 ! WSB | Atlanta, Ga. -
434 5 690 | 1000 | NAA Arlington, Va. v
440 9 R 680 | 1000 | KLDS Independence, Mo. -
440.9 | 650 | 500 | WDWF—WLSI Cranston, R. I.
44009 ‘ 680 | 1000 | WMAF Dartmouth, Mass.
440.9 | 680 | 500 | wWOS | Jefferson City, Mo. -
. M75 l 670 | 1000 | WMAQ | Chicago, IlL.
447.5 i 670 i 500 | WQJ | Chicago, 111 -
454.3 i 660 | 1000 | KFOA Seattle, Wash. -
4543 | 660 | 1000 | KTW Seattle, Wash. -
455 | 660 | 50000 ! WiZ New York, N. Y. .

www americanradiohistorv com


www.americanradiohistory.com

34

Wave Length (Meters

461 3
467
468.5
469
4759
4759
4759
483 6
451 -
491 5
491 5
499 7
499 7
508

508 .2
508 2
508 2
5169
516 9
526
526

526
535.4
536

5451
545. 1

RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Frequency (Kilocycles) Power (\Vatts) Call Letters Location

650 500 WCAE Pittsburgh, Pa.

640 4000 ~ KFI Los Angeles, Calif.
640 1000 ~ WRC Washington, D. C.
640 500 ~ WCAP Washington, D. C.
630 1500 WBAP " Fort Worth, Tex.
630 500 WFAA  Dallas, Tex.

630 500 WTIC Hartford, Conn.

620 5000 “WOC _l)avenport, Iowa

620 500 WSUI  lowa City, Iowa /
610 T 500 KGW “Portland, Ore.

610 5000 "WEAF "'New York, N. Y.
600 500 KFRU “Columbia, Mo.

600 T 500 “WMC “Memphis, Tenn.

590 500 KLX " Oakland, Cal. -
590 1000 KFOQB Fort Worth, Tex.
590 500 wWIp Philadelphia, Pa.
500 500 W00 “Philadelphia, Pa.

580 5000 wex ~ Pontiac, Mich.

580 5000 WIR Detroit, Mich.
570 5000 WHO " Des Moines, Iowa

570 1000 WNYC ‘New York, N. Y.

50 1000 WOAW “Omaha, Neb.

560 750 WHA  Madison, Wis.
560 2000 TKYW " Chicago, Ill.
550 500 "KFUO " St. Louis, Mo.
- B50 500 KSD St. Louis, Mo.

This list has been corrected up to and including April 30, 1926.

The Memorial Pipe Organ
—in the Stalt‘;:l)l"‘ studio of

Henry Field, owner
of the station and
his children.

the station.

S QWA
Henry Field, Announcer of . ! / Hate

i

| SHENANOOAL)

b
I}

P contest held at this station.
R R T s, S
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3
Felipe Delgado, Spanish baritone well knowa in radilo
and theatres of West.
-
.t
-
b
-
s

Virginia Flohn. Famous coloratura soprano. Very
popular throughout the country, having sung at many
stations as guest artist.

Leslic Adams planlst, a favorite with radio audiences
in the West.
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30 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

*The Two Jays’ is the title
by which Fred Jeske and
Corinne Jordan are known.

Mrs. ; Miss Corinne Jord
Pauline Sciffler Atlass, vV assistant director ug?l'

concert violinist. y staff ccompanist.

Miss Vivian Sheaffer, a
popular blues singer.

Harold Anderson, a pofessional accordian

¥loyd Falch, announcer. player.

$oup R s F, o e

e

y 1ao

-

O C__ LA 0)

e III’V

Studeats’ Symphony Orchestra, Rensselacp Polytechuic
Institute, Troy, N. Y.

Prof. W. J. Williams, Faculty Manager at Rensselaer Polye«
technic Institute Communication Department office.

S o e S A s

B i

I

i

Broadcast apparatus at Radio Station WHAZ. Chief Operators Russell Sage Laboratory, Rebpsselaer Polytechnic Institute, Troy,
at the desk during program. N. Y., showing antenna of radio station.
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- RADIO BROADCAST STATIONS OF
THE UNITED STATES

States

ALABAMA

ARIZONA

ARKANSAS

.
CALIFORNIA

| —
|

By States and Cities

|
|
—

37
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Cities Call Letters
Auburn WAPI
Bnrmmgham ‘WBRC
Montgomery ~ WIBZ
Flagstaﬁ KFXY
 Phoenix ~ KFAD
" Phoenix " KFCB
Fayettevnlle . KUOA
"Hot Sprmgs, National Park KTHS
Alma (Holy Clty) KFQU
Avalon, n, Catalina Island KFWO
Berkeley KRE
Big Bear Lake KFXB
Burlingame KFOB

" Chico KFWH
" Fresno KMJ
" Hollywood "KFOQZ
" Hollywood KFWB
) Lbng_l_}each h "KFON
" Los Angeles - KFI
Los Angeles "KFPR
" Los Angeles ~ KFSG
Los Angeles T KHJ
Los Angeles T KMTR
~ Los Angeles B " KNRC
Los A_ng_e_les ~ KNX
" Los Angeles  KTBI
" Oakland “KFUS
Oakland ~ KFUU
Oakland - KFWM
“Oakland KGO
‘Oakland "~ KLS
" Qakland CKLX
" Oakland ~ KTAB
Oakland KZM
Oxnard KFYF
“Pasadena “KPPC
" Pasadena KPSN
chramenio i KFBK
~ San Bernardmo KFWGC
~ San Diego  KFBC
San Dlego  KFVW -
San Francisco ~ KFRC
San Franusco ~ KFWI
San Francisco KGTT
~ San Francisco "~ KJBS
" San Francisco ~ KPO
~ San Jose KFAF
iS:ln Jose K()W
San Pedro KFVD
Santa Maria ~ KSMR
Stockton i KWG

Wave Length (Meters)

248
248

230.

205 .4

272
238

299.

374
217
211
256

202.

226

T254

234
226
252

233

467
230
275

405 .

238
208
336

293.

256
220

(=}

— W 00 0o

207

361
250
508
1240
240
205
229
315
248
T
215
246

226
207
220

428

217

231

205
209
248

267

-1
|

Power Watts

1000
50
10
50

100
100
750
750
100
250
100
500
50
100
50
50
—
500
4000

500

500

500

500

250

1000

750
50
100
500
4000
250
500
71000

100

10

50

" 1000
100
50
50
500
50

500
50

1000
—
500
—
100
50
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38 RADIO BROADCAST STATIONS OF THE UNITED STATES B STATES AND CITIES

States ' Cities Call Letters Wave Length (Meters) Power Watts
COLORADO ' Colorado Springs KFUM | 239.9 100
00 f Colorado Springs KFXF 250 500
a0 [ Denver  KFEL [ 254 o 50
“ Denver ~ KFUP ! 234 50
“ Denver - KLZ 266 250
s Denver KOA —322T_ o 5000
v Edgewn_l-cr ) . KFXT*'__—-_Zig—.7' o _10_—
B Greeley KFKA 2713 50
Gunnison  KFHA 252 - 50
“ Trinidad KFBS 238 15
“CONNECITCUT Hartford | wWTIC 4759 500
“ New Haven WDRC 208 100
BT ~ Storrs WCAC S 275 500
DELAWARE Wilmington WHAYV 266 ' 50
DIST. OF COLUMBIA Washington “WCAP 469 500
e Washington WMAL 2126 100
“ Washington  WRC 168 5 L1000
“ Washington WRIIF 256 50
FIL ORIDA Clearwater WGHB L 266 500
T Fulford-by-the-Sea WGRBU 218 500
. Jacksonville WJIAX 3369 1000
X Miami WQAM 263 100
- Miami Beach WIOD 2478 L1000
“ Miami Beach WM BF 3844 500
Pensacola WCOA 222 500
“ St. Petersburg ~ WHBN 238 10
“ St. Petersburg WJIBB 254 10
“ Tampa WDAE 2713 250
¥ Winter Park WDBO 240 500
GEORGIA Atlanta  WDBE 270 100
“ Atlanta  WGST 270 500
= Atlanta WSB 4283 1000
“ Macon  WMAZ 261 500
' Savannah  WEBZ | 263 50
IDAHO Boise KFAU 280 750
" Boise KFDD 2186 50
T Kellogg KFEY 233 10
ILLINOIS Batavia WORD 2715 5000
‘ Cambridge WTAP | 242 50
" Carthage WTAD 236 50
" Chicago KYW 536 2000
¥ Chicago WAAF 218 200
T Chicago WBBM 225.4 1500
x Chicago WBBZ 5.7 50
. Chicago WBCN 266 500
T Chicago WEBH 370 2000
. Chicago WENR 266 | 1000
' " Chicago  WFKB 7.3 | 500
' " Chicago 'WGES | 250 I 500
“ " Chicago  WGN 303 ( 1000
o3 __ Chicago _WHBL | 2157 1 50
‘“ " Chicago  WHBM 2157 | 20
. . ~ Chicago ~ WHT - 238 i 3500
- ~ Chicago | WIBY | 2157 | 50
‘- . Chicago [ WIBM l 215 .7 B 10
. —-Cﬂicag() '_—wﬁsb | 226 1000
"~ Chicago T WIAZ . 322 1 1500

www americanradiohistorv com
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

ates Cities Call Letters Wave Length (Meters) Power Watts

ILLINOIS “Chicago WKBG 215.7 100
3 ‘Chicago ‘WLIB 303 1000
“ " Chicago WLS 345 5000
= “Chicago WLTS 2585 100
“ "Chicago WMAQ 1475 1000
D “Chicago WMEB 250 500
03 ‘Chicago WOK 2173 5000
. Chicago WPCC 258 500
“ . Chicago wQJ 1475 500
G “Chicago WSAX 268 100
T Chicago WSBC 210 ' 1000
" Decatur WBAO 270 ' 100
g Decatur WJBL 210 500
B Evanston "WEHS 202 6 10
- , Galesburg WFBZ 254 20
o “Galesburg WRAM 243 .8 100
“ " Harrisburg WEBOQ 225 .4 10
u Joliet ' WCLS 214 .2 150
& Joliet WIBA 206 8 50
= Joliet WKBB 2142 100
d ‘“ " La Salle WIBC 234 2 100
GO . Mooseheart " WJID 3702 500
“ Plainfield WWAE 2422 500
> o0 Rockford KFLV 229 100
o Rock Island WHBF 222 100
3 ~ Streator WTAX 231 50
" . Tuscola wDZ 278 100
gt Urbana WRM 273 500
" Wooddale WSWS 275 1000
. Zion WCBD 3144 .6 5000
INDIANA Anderson WEBD 246 15
“ o Anderson “WHBU 2188 7 10
“ Culver WHBH 222 100
“ " Evansville WGBF 236 500
" " Fort Wayne WHBJ 234 50
“ . Fort Wayne WOWO 227 500
“ Indianapolis WFBM 268 250
| «“ o Kokomo WJIAK T 254 50
| " Laport " WRAF 223.8 100
“ Logansport  WIBW 220 100
“ ' Seymour WFBE 26 10
“ South Bend i WSBT 215 250
' “ Valparaiso WRBC 278 500
| & " West Lafayette WBAA 273 250
| I0WA .| Ames wor 270 750
“ " Anita o KFLZ 273 100
‘ “ Boone KFGOQ 226 10
| “ Burlington WIAS 254 100
“ Cedar Rapids KWCR 278 500
“ “Cedar Rapids WJIAM 268 100
£ “ " Clarinda - , KSO T242 500
“ " Council Bluffs KOIL 278 500
w o " Davenport - WOC 183 .6 5000
3 W AT R ' " Des Moines ~ WHO 526 5000
e reribodse 7 S T R
£t o B Iowa City B i KFQP 223.17 10
e _ Towa City Cwsur | 484 500

- www americanradiohistorv com
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States |

IOWA

KANSAS

KENTUCKY

LOUISIANA

(X3

MICHIGAN

(X3
(X3

X

Cities

Le Mars
- Marshalltown
Muscatine
Oskaloosa
Shenandoah
Shenandoah
Sioux City
Sioux City
Independence
Junction City
Lawrence
Manhattan
Wichita
Wichita
Louisville
Louisville
New Orleans
New Orleans
New Orleans
New Orleans
New Orleans
New Orleans
New Orleans
Pineville
Shreveport
Shreveport
Bangor
Orono
Portland
Baltimore
Baltimore
Baltimore
Baltimore
Tokoma Park
Boston
Boston
Boston
Boston
Boston
Boston
Dartmouth
Fall River
Fall River
‘Medford Hillside
New Bedford
New Bedford
Springfield
Taunton
Webster
Worcester
Bay City
Berrien Springs
- Dearborn
Detroit
_ Detroit
—l_)etroit

Call Letters

KWUC
KFJB
KTNT
KFHL
KEFNF
KMA
'KFMR
WEAU
KFVG
KFJC
KFKU
KSAC
KFH
KFOT
WHAS
WLAP
WABZ
WBBS
WCBE
WJIBO
WOWL
WSMB
WWL
KFWU
KFDX
KWKH
WABI
WGBX
WCSH
WBAL
WCAO
WCBM
WFBR
WBES
WA'TT
WBZA
WEEL
WNAB
WNAGC
WSSH
WMAF
WSAR
WTAB
"WARC
WIBH
WNBH
WBZ
WAIT
WKBE
WTAG
‘WSKC

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

Wave Length (Meters)

252
248
256
240

263
252
261
275
236
218 8
275

3107
268
231
399 8

275
275
252
263
268
270
319
275
238
250
329

240 -
2342
256 .3
246
275
229

254

222
243 .8
242
348 6
250
280 2
261
440 9
254
266
261

2097

248

3311

229
231
268

261

286
266
270
5169
256.4
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Power Watts ., -

50 1
10
500
10
1000
500
100
100
—
10
500
500
500

500

100

500
100
100
100
1000
100
500
500
5000
100
50
100
100
100
250
500
100
500
100
1000
100
100
100
30
250
2000
10
100
500
100
500
500
1500 -
5000
100

|
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MICHI

LX)
(X3
(X)
LX)
(X3
o8
(X3

(X

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

GAN

MINNESOTA

(X3

&t

(X3

(X3

(X1

(33

Iy

(X3

MISSISSIPPI

“

MISS(
.
“
“
.
(X3

(X3

 NEBRASKA B

(13

~ MONTANA

‘"

YURI

[ gy

Cities Call Letters Wave Length (Meters
Detroit WWJ 352 7
" East Lansing ©  WKAR 2855
" Escanaba ’ ~  WRAK 12563
" Flint " WFDF 234
" Grand Rapids i "~ WBDC 256 4
" Grand Rapids  WOOD 242
“Houghton ' ~ KFMW 263
" Houghton WWAO 263
"~ Lansing WREO 2855
~ Meunt Clemens - WABX 246
"~ Owosso ' WSMH 240
" Petoskey WBBP 238
" Pontiac ‘WCX 5169
" Port Huron WAFD 275
" Royal Oak ~ WAGM 225 4
"~ Ypsilanti WJIBK 233
" Collegeville "WFBJ 236
Fairmont KFVN _ 227
" Minneapolis ~ KFDZ 231
Minneapolis ' WAMD 243 8
_ Minneapolis _  WDGY 263
Minneapolis WHDI 278
"Minneapo_lis- _ WLB 277 .6
“Minneapolis WRHM 252
" Northfield KFMX '336.9
Northfield WCAL 3369
St. Cloud WFAM 273
“St. Paul KFOY 252
" St. Paul-Minneapolis ~ WCCO 416 .4
“Coldwater -  WREC 254
“Oxford (near) "~ WCBH T2
_C.zlpe Girardeau " KFVS 224
-Cartervillﬁe - —KFPV\ a 258
" Columbia o ~ KFRU 499 7
" Independence o  KLDS 74409
“Jefferson City '  WOSs 440 9
“Kansas City | KWKC " 236
i “Kansas Gity i  WDAF 3656
Kansas City "WHB 365.6
" Kansas Gity woO 278
Kirksville KFKZ 226
“Moberly KFFP 242
St. Louis KFQA 12802
‘St. Louis KFUO 5451
St. Louis "KFVE 240
" St. Louis ' " KFWF 2142
~st. Louis  KMOX 280.2
" St. Louis KSD 545.1
~st. Louis T WEW 248
" St. Louis o wiL 273
" st. Louis - WMAY | 248
" St.Louis ~ WSBF 273
 Havre - ~ KFBB 275
 Missoula | KUOM 244
" Clay Center ' KMMJ 229
" David City | KFOR 226
" Hastings | KFKX | 2838.3

www americanradiohistorvy com

11

Power Watts

1000
1000
100

100

500
1000

50
250
500
500

20
200

5000
500

50

10
100

50
10

1000
500
S00
500

50
500
500
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND. CITIES

St Cities Call Leurers Wave Length (Meters, Power Wauns -
NEBRASK A Lincoln KFAB 340 7 1000 )
v Lincoln WFAV 278 KUY
oo Norfolk WJAG 270 250
Oak KFEQ 208 500
o Omaha KFOX 248 100
o Omaha KOCH 258 280
Omaha WAAW 384 4 500
Omaha WNAL 258 50 ]
Omaha WOAW 526 1000 {
. University City WCAJ 284 500
NEW HAMPSHIR} Laconia WK AV 4. 50
NEW JERSEY Atlantic City  WHAR 275 500
- Atlantic City WPG 299 8 500
“ Camden ~ WFBI 236 250
b Elizabeth WIBS 202 6 10
5 CGloucester City WRAX 268 500
Lambertville WTAZ 261 15 |
. Newark WGCP 252 500
= Newark WNJ 252 150
. Newark WOR 105 4 500
. North Plainfield WEAM 261 250 -
o Paterson WODA 224 250
“ Red Bank WJIBI 218 8 250
= Trenton WOAX 240 500
NEW MEXICO Albuquerque KFLR 254 100
2 Albuquerque KRFVY 250 10 |
" State College KOB 348 6 1000 |
NEW YORK Bay Shore WRST 215 7 250 \
v Brooklyn WEFRL 205 4 100 i
. Buffalo WEBR 244 100 ;
0. ‘Buffalo WGR 319 750 g
. Buffalo WPDU 205 4 50 |
E Buffalo WSVS 219 Y |
e Canton WCAD 263 250 {
' Cazenovia WMAC 275 100
Flushing WIBI 218 8 )
= Freeport WGBS 244 " 100
" ithaca WEAI 254 500
Jamestown WOCL 275 2 R
e Kingston WDBZ 233 . 10
0 Lockport WAAK 266 . 500
co New York "WBNY 209 7 500
New York WEAF 491 .5 , 5000
" New York "WEBJ 272 6 500
o New York "WFBH 27206 500
“ ‘New York WGBS 3156 500
5 ‘New York WHAP 240 500
“ New York WHN 360 1 500
“ ‘New York WwWJY 405 2 1000
“ New York WJZ 455 50000
“ New York T WLWL 288 3500 ¢l
New York  wWMCA sy | s00 !
“ " New York T WMSG 126 ' 500
oo " New York ~ WNYC 526 ' 1000 ¥
o "~ New York  WOKO 233 ) 50
e T ~ New York  WoAO 360 ) 100 .
. New York ; WRNY | 258.5 500
S — 4
.I
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e emaem——
»

NEW YORK

s

X3

(X3

NORTH CAROLINA

NORTH DAROTA

OHI0O

ORLAHOMA

~ OREGON

L e—— -

Tulsa

RADIO HROADCAST STATIONS OF THE USITED STATES BY

Citirs

New York

“Richmond Hill

Richmond Hill
Richmond Hill
Richmond Hill
Rochester
Rochester
Rochester
Rosaville
Schenectady
Syracuse
Tarrytown
Troy

Utica
Asheville
Charlotte

Greensboro

- Raleigh

Bismark
Devils Lake
Fargo

Fargo
Grand Forks
Akron
Bellefontaine
Cambridge
Canton
Cincinnati
Cincinnati
Cincinnati
Cincinnati
Cleveland
Cleveland

‘Cleveland

Cleveland
Columbus
Columbus
Columbus
Dayton
Hamilton
Hamilton
Pomeroy
Springfield
Toledo
Toledo
Wooster
Yellow S;)_rings

- Bristow

Chickasha
Norman
Oklahomn
Oklahoma
Oklahoma

Astoria

Corvallis

Portland "

www americanradiohistorvy com

Call Letters

WSDA
WAHG
WBOO
WGMU
WRMU
WABO
WHAM
WHEC
WBBR
WGY
WFBL
WRW
WHAZ
WIBX
WABC
wWBT
WNRC
WRCO
KFYR
KDLR
WDAY
WPAR
KFJM
WADC
WHBD
WEBE
WHBC
WAAD
WKRC
WLW
WSAI

WDBK
WEAR
WHK
WTAM
WAIU
WEAO
WMAN
WSMK
WRK
WSRO
WSAZ
WCSO
WARR
WTAL
WABW
WRAV

KVOO

" KOCW

CWNAD

KFJF
KFXR
WKY

WLAL

KF.JI
KOAC
KFEC

STATES AND CITIES

Wave Length Meters

79
-1
DT BV
n

(751
-
L=

”n

258
3259 3223
422 3
325 9

327
389
272
380
293
293
286
275
270
252
244
248
261
252
200 8
263
375
252
251
261
T 2142
278
250
246
280 2
248

O O = O

43

=
Power Watts

250
500

100
100
100

100

100

300
10000
100
500
500
150
20
250

100
10

50
100
100

20
10
10
23
1000
3000
5000
50

1000
1000
500
S00
50
500
100
100
50
100
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States

OREGON

PENNSYLVANIA

(X}

(X3

"SOUTH CAROLINA
SOUTH DAKOTA

(X3

(X3

(X3

TENNESSEE

‘6

(X3

‘e

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

Cities Call Letters Wave Length (Meters) Power Watts ’—I ”
— S — — — 1
~ Portland ~ KFIF | 248 . 100
" Portland - KFJR 2603 | 50
~ Portland a KFWV 212.6 N 50
~ Portland T KGW 4915 5000
~ Portland .  KOQP 39 | 1000
~ Portland - ~ KTBR 263 s
~Allentown - weBA | 2514 200
~ Allentown ~ WSAN 229 100
~ Altoona  WFBG 277 8 100
"~ Elkins Park N  WIBG | 222 s
"~ Grove City - WSAJ 229 250
"~ Harrisburg  WABB | 201 10
" Harrisburg  WBAK o275 500
"~ Harrisburg - WHBG ©231.6 20
~ Harrisburg WPRC 215.6 100
~ Haverford  WABQ 201 100-1000
~ Johnstown  WHBP | 256 100
 Lancaster  WGAL 248 10
"~ Lewisburg CWJBU 20 100
~0il City WHBA 250 10
"~ Parkersburg " WOQAA 220 -~ 500 00 ¢
 Philadelphia  WABY 242 50
"~ Phiadelphia ‘WCAU 2766 500
"~ Philadelphia WFBD 234 s
"~ Philadelphia WFI 3915 500
"~ Philadelphia  WIHBW 216 w0
~ Philadelphia WIAD 250 100
"~ Philadelphia WIP 5082 - s00
"~ Philadelphia "WLIT 3045 500
~ Philadelphia CWNAT 250 100
~ Philadelphia W00 508 2 - s00
 Philadelphia  WWAD 250 250
" Pittsburgh KDKA 3091 " Var.
~Pittsburgh KQV 2715 500
 Pittsburgh WCAE " 461.3 500
 Pittsburgh WIAS 3369 500
 Reading "WRAW i 238 T
~ Scranton WGBI 210 10
~ Scranton  WOQAN 250 100
~ State College - WPSC 261 500 B
© Wilkes-Barre WBAX 256 100
 Wilkes-Barre "WBRE 231 100 B
—Crunston - _-WI)WF— —44&9 - - 500 N
 Providence  WCBR 2097 100
" Providence - Wews | 209 .7 . 100
—l’r()vidence o  WEAN | 270 __—-_S(E
) Providence _WGBM 234 j 30
~ Providence - ~ WJAR | 3059 ~-500
~ Charleston  WBBY | 2679 10
" Brookings ~ KFDY 273 y 100
~ Rapid City ~ WCAT | 240 50
7__—\’-ermillionr‘ ~ KUSD [ B 278 B 100
"~ Yankton ~ WNAX | 244 i 100
Chattanooga o WDOD . 256 500
. Knoxville o ~ WFBC 250 50
~ Knoxville )  WNOX 268 100
"~ Lawrenceburg "~ WOAN 282.8 500

www americanradiohistorv com
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

I States

‘ Cities Call Letters Wave Length (Meters) | Power Watts
l —— o |
TENNESSEE | Memphis | wWGBC | 2718 1 10
- “ | ‘Memphis . WHBOQ i 233 50
“ | Memphis | WMC | 499 7 500
0 | Nashville a WCBOQ 212 100
& 1 Nashville . wDAD | 226 150
o “ , Nashville WSM 282 8 1000
~ TEXAS ] ) Amarillo | WDAG . 263 | 100
R . Amarillo | WOAC | 234 100
o | Austin | KUT | 231 - 500
W I Beaumont N KFDM 73156 500
e T Beeville ' KFRB | 248 250
w | Brownsville T KWWG | 278 | 500
- W D College Station WTAW | 270 | 500
e o Dallas T WFAA | 4159 500
T e Dallas WRR 246 | 500
o w o Dublin ~ KFPL 252 T
S o El Paso i KFXH | 212 50
- w o El Paso i wWDAll | 2677 50
o T . Fort Worth | "KFJZ l 254 50
e Fort Worth . KFOB . 508. 2 1000
5= = | Fort Worth . WBAP I 475 .9 1500
C | Galveston I KFLX | 240 l 10
a 3 | Galveston | KFUL ; 258 | 50
“ | Greenville KFPM l 212 10
B | Houston KFVI ' 240 . 10
T | Houston KFYJ 238 | 10
) N Houston KPRC - 296 9 500
- & . San Antonio WCAR | 263 | 500
. | San Antonio WOAI | 3945 i 2000
“ 1 San Benito KFLU | 236 | 20
e | Texarkana KFYO | 209 .7 ) 10
e l Waco WIAD 1 3521 500
UTAH " Logan KFXD 2054 10
e a Ogden KFUR 224 59
N IS | Ogden KFWA | 261 500
=D | Salt Lake City KDYL 46| 50
o “ Salt Lake City KFOO | 236 | 250
“ Salt Lake City KFUT | 261 100
- “ Salt Lake City KSL I 2098 1000
U. S. Portable WEBL | 226 . 100
VERMONT | Burlington i WCAX 252 | 100
“ l Springfield i WOQAE 216 50
VIRGINIA Arlington | NAA . 4345 1000
o l Norfolk | WBBW | 222 50
“ | Norfolk WTAR | 261 100
“ | Richmond WBBL | 229 50
' ez | Richmond WRVA | 256 1000
_- a. - Roanoke WDBJ ‘ 229 50
WASHINGTON Everett KFBL | 224 100
Er- | Lacey KGY | 246 50
" | North Bend | KFQW | 2157 50
s | Olympia KFRW | 218.8 50
T ¢ . Pullman ~ Kwsc | 386 | 500
Pl 0 . ¢ | Seattle KFOA 4543 ' 1000
=l N Seattle KJR | 384 4 T 1c00
i 2 v Seattle KTCL | 305 .9 1000
KTW | 454.3 1000

| Seattle
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46 RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

States Cities Call Letters Wave Length (Meters) Power Watts
|
WASHINGTON ‘Spokane KFIO | 265.3 100
o “ o Spokane | KFPY 26 | 100
“ Spokane | KHQ ' 2713 500
¢ R “Tacoma - ' KMO 250 | © 250
“ o ~ Walla Walla | KOWW 256 | s00
o e ~ Yakima B KFIQ | 26 | 100
'WEST VIRGINIA Weirton | T wiBR | 246 | 50
~ WISCONSIN " Beloit - | WEBW | 268 | 500
_—__,, ot _C;_ln_]p_Lnke__ - __ __: ' '_V\TCL(S:'; 2306 —4 - 50 i
= Eau Claire [ WTAQ | 254 100
T “Fondulac | KFIZ | 2713 100
s Madison [ WHA | 535 .4 750
v | ~ Madison | WIBA | 236.1 100
r ' Marshfield | WGBR | 229 10
BT [ Milwaukee WHAD | 275 500
“ I ~ Milwaukee ‘ WKAF ] 261 500 - 5000
“ ) Milwaukee WSOE | 246 | s00
~ Omro | WIBR | 2211 ; 50
o “ " Poynette | WIBU 1 222 l 20
e =1 "~ Stevens Point ) | ~ WLBL N 278 | 500
oo  Superior "WEBG . 242 | 100
ST  West De Pere  WHBY | 250 50
WYOMING " Laramie KFBU 270 | 500

This list has been corrected up to and including April 30, 1926.

o R A

*Tiger'’ Bowles head of Bowles Live Stock Com-

mission broadcasting up-to-the-minute reports

Loftis Quartette, one of the finest mixed quar- ¥ T T RN . on live stock from the stockyards—WH'T
tettes in the city of Chicago. . 3

.’i, f‘ﬂé I‘ ot

ey

LR \FJ _

LY
Y \‘
”ﬁmﬁmrw T HERONA R 5
o b

3 ] ¢ Jean Sargent, who conducts
] 41 U.S.L.Quartette. Although they have not Lo P
. Paul Rader, official chaplain of s £ teamed together a year, they have reached R ::":m'rgmfr':,:, J‘;ﬁ'i"{,‘-cfg,f{?
= 4| WHT, he is one of the first in the i national fame for their classical program . 2
J field of radio evangelism. | which they present Thursday evenings. 4

w »
»

Lo e v e
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RADIO REVIEW AND RADIO LISTENERS GUIDE AND CALL BOOK 47

Guiseppe di Benedetto, 5=
tenor of the WEAF Grand -

Opera Company heard, VEY
cvery Monday evening ! 1
from 10 to 11.

**Silver Masked Tenor” who is heard
with the *Silvertown Cord Orchestra®’
every Thursday cvening from 19 to 11.

*Clicquot Club Eskimos,”
under the direction of Harry
Reser, heard every Thursday
| evening from 9 to 10.

oo oo

Gena Zielinska, color-

ature soprano of the

WEAF Grand Opera
Company.

“Davis Saxophone Oc-

tette,”’ under the direction

of Clyde Doerr, heard every

Wednesday evening from
8:30 to 9.

1 f : *The Happiness Candy Boys.”
- = 4 ; nr Billy Jones and Ernest Hare. who

entertain every Friday evening from
8

Syl to 8:
*“The Larkinites’’ who are heard in a musical program through D D \ m%
WEAF and chain of stations se\;dry Thursday evening from 8 ¥, K :
to 8:30. 4k

“Goldy and Dusty,’”” . popular artists of WEAF, also known
as the Gold Dust Twins. Goldy is the tbc'"." half of the “Silvertown Cord Orchestra,”” under the musical direction of
Gold Dust 'fwins and Dusty the baritonc. ; 1 Joseph Knecht, broadcasts every Thursday evening from 10 to 11.
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48 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

) A & Mrs. Anna J. Peterson broad-
' - casts daily TABLE TALKS. b1
o Miss Eulaliec Kober Stade,
accompanist and pianist. - L - Joska DeBabary i’:ndt his Continental |« fi ’
rchestra. ;

Rev. Clmu‘lle J. Pernin, X
Miss Florence Pauley, soprano; Miss Eulali ®l 8.J., broadcasts every |° Miss Vivette Gorman, assists L
*! Kober Stade, Accomsl:'unlels)l: I{lu}oldsl-l.l:ll;bqe"(z ! TITDENAYELS E: - o Rkza. A‘.i!'\')“?':s"“ in her daily  |& e
Announcer. 1 - A ABLE TALKS. e
! . ’ 2 — _ ¥
PR o PrE RPETTT b g ) R | M L TRy Lo NG s B B TR ST NIRRT
R e - - oo~ we—

Mrs. Thornton W. Burgess who, in the ahser;ce of
her husband, conducts the WBZ Radio Nature
League.

Z

=

Candace Holmes, popular
soprano.

John D. Kuhns, i " :
Aunnouncer.

Samuel Seiniger, Boston
Symphony Orchestra
violinlst

Annc¢ Louise Lawless,
thestation hostess.

Bill Boyle and his Copley Plaza Orchestra.

www americanradiohistorv com
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK 49

phone of WGY. Jessie B. Lane, who gives
l Eugene Goossens, conductor home economic tatks on

of the Rochester Philharmonic ' afternoon programs.

Symphony Orchestra.

=
E Capt. Donald MacMittan, Arctic Explorer, at Micro-

C. W. Woodall,

the radio doctor,

who gives weekly
heatth talks.

|
| 20
I
l. - Prof. Martha Van RenSSce : 1
L laer, director of the N Y. g
State College of Home '
Economics, Cornell Uni-
William L. Widdemer who versity.
is giving series of '"Literary
§ Appreciations’ talks.
[ - .
i |
SCHEWECTADY| <z, s | |
P prano soloist. |
L ot WV s |
Ros¢ Mountain, contralto » ] € |
soloist |
|
]
1
i
i
{
Leon A. Huguemont, native of France, gives
weekly lesson i French. Edward A. Rice, Vieolin
soloist.
g
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S0 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOE

Mrs. John D. Thomas,
Soprano.

Mr. John D. Thomas, Bari.
tone, Program Director and
Conductor of the Zion Choir,

The control room and transmitier of the
stacion,

CLEARMDTEL
. rLORIDA

Mr. J. H. DePew, Chief An-
nouncer and Manager.

Mzs. Richard F. Hire, Violipist
and Planist.

The Station studio with Miss Caroline Lee at the rilano and Walter
Tison chief announcer at the microphone.

[ o
| -
!

i T
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Canadian Radio Broadcast Stations
Indexed Alphabetically by Call Letters
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52 | 23T | £g Bz
Radio Call BROADCAST STATIONS g Zzus L [pe] Sending
Letters Location and Owner ez | = i c® Eeg Hours
2 = €= @
= KL;‘. 3l
CFAC—Cal 1 ~T Her 500 435 690 N i Mon., 1 pm to 9 pm; Tue.. 1 pm to 8 pm; Wed.,
CF Calgary, Alberta—The Calgary Herald ountain 1 on 'sTom o 8 pm: This, 15pms 7 pm fo 0 o
(under call CNRQ); Fn 1 pm to 7 pm; Sat.,
am to 1 pm;Sllent; Sun 11 am to 7:30 pm
alternating.
CFCA —Toronto, Ont.—Star Publishing & Prmtmg Co., Iglanly axanz Stl;m 1\2\231 =l ;Opm tSzt.o 6:30 pum;
: on o8 pm; pm to 2 am; alter-
18 ng St. W. ’ 500 356.9 840 Eastern nate Thu. and Sat., 8 pm to 2 am; alternate Thu.,
7t09 pm; alternate Sat.,, 8to 9 pm. Sun.: 10am
tolpm; 6to9 pm,
CFCF—Montreal, Que.—Canadian Marconi Co. \Ltd ), ?21;3{ e:;c:?t Sun.: clz ;10 t? leanl'l Tueda:l? Eatt
- o m ex e in jun u $
Canada Cement Bldg i 1650 410.7 730 Eastern Mon. and Fho 7 to 11:30 pm. ancl=gs
CFCH—Iroquois Falls, Ont.—Abitibi Power & Paper lglo;.. ’\r\!u:j. arixdlgz:t.._ﬁféo to7 B Tiuci.. Ijr;6 7to
- pm; Wed., 7: 0 7:45 pm; u., 7 to 7:30 pm;
Co., Ltd. WY u a8 % o o B # 250 499.7 600 Eastern Sat. 12 pm to 1 am,
CFCK—Edmonton, Alberta—Radio Supply Co., Daily except Sun.: 4 to 5 pm; 9 to 11:30 pm.
10,229 101st St 100 516.9 520 Mountain
CFCN—Calgary, Alberta—W. W. Grant Radio (Ltd) lg?ilsl'oexceptT im'ﬁ t8:«(1)5 t1<39 B ;sgue.land t\\'ed.
. o10pm; u.8t09; Tue.,11:30t01 pmtoam,;
708 Crescent Rd.,, N. W . ... .. ... .. ...... 1800 434.5 690 Mountain g7 o0 ety p a
CFCO-—Vancouver, B. C.— Sprott Shaw Radio Co., Daily except Sun.: 7:30 to 8:30 pm.
Pender Sti, Wi . . i hecou e oudian bivn i 5 410.7 730 Pacific
CFCT-—VYictoria, B. C.—G. W. Deaville. . 300 329.5 910 Pacific Mon., Silent; Tue., Silent; Wed.. 8 pm; Thu..
10:30 Sl alternalmg. Fri., 8 pm; Sat., 10 pm;
Sun.: 'L amand 7:30 pm; 9 pm.
CFCU-—-Hamilton, Ont. —Iack V. Elliott (Ltd )
King St., W... ... ... - 500 340.7 880 Eastern

CFCY —Charlottetown, P. E. Island—Island Radio Co. 50-100 312 .4

960 Atlantic

Wed. and Thu., 7:30 to 9:30 pm; Sun.: 11 am
and 7 pm.

CFDC—Vancouver, B. C.—Arthur Holstead & \Wm.

Daily except Sun.: 6to 7 pm; Mon.and Wed.. 9:30

Hanlon. .. ... ... .................... 10 410.7 730 Pacific e apar o [Heaito:s0ie (1:6hipmn, 8 S0n. S0
CFGC—Brantford, Ont.—White Bros., Bakery, Col- _
borne St. b AU dle SES B SNl g e v 50 296.9 1010 Eastern
CFKC—Thorold, Ont.—D. J. Fendell, Patricia Theatre I\Ir:n..ve tdo 4Fp{x\; Scisg tto 65p1r3; Tl:se:ioThu" STto 6
8 ed., k1. L 930t 2 N 5
Bldgl svre-vveen-cstprandnnwydhse osldny 75 247.8 1210 Eastern 813010 10 pm; Sat. 83010 10:30 prm. e e
to 12:30 pm; 7t08:30 pm; 1:30to3 pm; 9 pm to
10 pm.
CFMC-—ngqton, Ont.—Monarch Battery Co., 290-2
Princess St. adh 20 267.7 1120 Eastern
CFQC—Saskatoon, Sask.—The Electric Shop, Ltd., Daily: 9 to 10; 1 to 2; Wed., 8 to 10 pm; Fri.,
144 2nd Ave. N.. .. 500 329.5 910 Mountain !0 !2Pm; Sun.:llto12; 7to 8:30.
CFRC—Kingston, Ont.—Queens University, Dept of
Electrical Engineering 500 267.7 1120 Eastern
CFXC—New Westminster, B. C.—\Vestminster Trust Mon., Wed. and Fri., 7:30 to 8:30-pm.
Co., Columbia & Beghie Sts. . . 20 291.1 1030 Pacific
CFYC—Vancouver, B. C.—Commercial Radio Ltd,, Dailyl;fxsiept Sunt.:S 12 todl\:\J(:j pm; g:SOSto 3:30
i - o -, . m. aily exce E A48 :30
Royal Oak Ave., Municipality of Burnaby 500 410.7 730 Pacific Daily except Stn. and Mon : 6:30 to 7‘:30; o
6:30 to 8:30; 9:30 to 11:30; Thu., Sat., 7:30 to
8:30; Sat., 10:30 to 11:30. Sun.: 7 to 7:30 pm;
9 to 10 pimn.
Sil
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CANADIAN RADIO BROADCASTING STATIONS BY CALL LETTERS

. pyn | oS | B9 wg
Radio Call BROADCAST STATIONS 5% | 328 | 8% o3 Sending
Letters Location and Owner &= 25% g:S.’ E(.‘,,‘)i Hours
| <l s
CH CHCS  Hamilton, Ont.—The Hamilton Spectator. . .. 10 340.7 880 Eastern
CHIC--Toronto, Ontario-  Northern Electric Co., Ltd. 500 356.9 810 Eastern Mon.. 8 to 9 pm; Sat., 10:30 to 11:30 am; 10:00
Uses station CIINC.) 0 12 pm; Sun.: S to 6 pm.
CHNC-—-Toronto, Ont. Toronto Radio Research Soc., No regular schedule.
46 Lauder Ave. ... . . ... ... ... .. ... . 500 356.9 840 Lastern

CHSC—Unity, Sask.—llorace N. Stovin, Main St.... ..

250 356.9 840 Mountain

Daily except Sun.: 5 to 6:30; Mon., Thu. and
Fri.,, 4:30 to § pm; Tue., 10:45 to 11 am; 8:30 to
10 pm; Thu..9to 12. Sun.: 7:30 to 8:45 pm; 4:30
to$ pm; 9to 10:30 pm,

CHUC-—Saskatoon, Sask. The International Bible
Students Assoc., Cor. Main and 2nd Sts

50

15 296 .9 1010 Mountain

Tue. and Thu., 8 to 9:30 pm.
7109:30 pm.

Sun.: 1 to 2 pm;

329.5 910 Niountain

CHWC  Regina, Sask.—R. 1. Williams & Sons, Ltd.
CHXC--Ottawa, Ont. —]. R. Booth, Jr., 28 Range Rd 250 4345 690 Lastern Fri.. 8:30 to 10 pm. Sun.: 2 to 3 pm.
CHYCG Montreal, Que. Northern Electric Co., Ltd., Wed., 710 12:30 pm; Sun.: 11to 12am; 7to 11 pm.
121 Shearer St 850 410.7 730 Eastern
CJ CJIBC - Toronto, Ont. Jarvis St. Baptist Church (Uses 356 9 840 Eastern
one or other of statiorsin Torontoand district.
CJCA —Edmonton, Alberta— The Ldmonton Journal, il;)ggy; L Su%: 12:;()38m;8Mon-. \7‘;33 10884gr{1;
‘ c = . . 0o pm; Tue., 7:30 to m; ed., 8:
Ltd., Journal Bldg e —— 500 516.9 380 Mountain pm; 9 to 12 pm: mid to l;DThu.. % s Dm°;
Fri.,, 7:30 to 8 pm; 8:30 to 10:30 pm; Sat., 7:30
to 8 pm; 10 to 12 pm; mid. to 1; Sun.: 7:30
to 9 pm.
CJCD —Toronto, Ont. -The T. Eaton Co., Ltd., Queen
St. W, Broadcasting Temporarily Suspended. 50 356.9 840 Eastern
CJCF - Kitchener, Gnt.  News Record, Ltd. (Opera- )
tion suspended for an indefinite period 50 Fastern
JC 4 =\ » 3472 St s St. 335 70 § Tue., S to 6:55 pm; Thu., 5 to 6:55 m; Sat..
CJCL-Montreal, Que. - A. Couture, 4472 St. Denis St 5 270 3 Eastern 153610 635 ;1 isg - S to) am;pslm.: il
to 4:25 pm.
CJGC - London, Ont. - London Free Press Printing Co., Daily except Sun. and Mon.: 1t0 2 pm: 7to 9 pm.
440 Richmond St 50 329.5 910 Eastern g:’;s:wln’_ am and 7 pm.  Alternate Sun.: 2:30 to
CJKCG - Vancouver, B. C. Pvramid Temple Soviety ) Alternate Sun.: 2:45 to 4:15 pm; 7:30 to 9 pm.
(Uses station CFYC Vanccuver, B. C. 500 +410.7 730 Pacific
CJSC—Toronto, Ont. The Evening Telegram. (Uses No regular program schedule.
station CKCL, the Dowmmion Battery Co., ) \
20 Trinity St., Toronto, Ont.). . 500 336.9 840 Eastern
CJIWC-- -Saskatoon, Sask.—The Wheaton Electric Co., . Mon., 1210 1: 81010 pm; Tue. and Thu., 12 to
Ltd., 236 2nd Ave. S. o o= 250 3295 910 Mountain i !0 ¢ 6to7pm; Sun.:3:45 to 5 pm.
CJYC--Scarboro Station, Ont.—Universal Radio of
Canada, Led. . ... .. o 300 291.1 1030 Eastern
CKAC-—Montreal, Que.—La Presse Publishing Co., Daily except Sat.: 4 pm 4:30 pm; Mon., Wed.
’ Fri., 1:45; 4:30 ; Tue., Thu. Sat., 7;
CK Ltd., Cor. St. James St. & St. Lawrence Bhvd. 1200 410.7 730 Eastern ‘;':‘;’0; "4130.  10:30 L] h';liednigh:l }E“;‘gic:l ﬁ;l
and third Thu. of each month, at 11:30 pm; Sun.,
2:45 pm.
y 5 N : y : : \Ved. and Sat., 8:30 to 9:30 pm; Tues. and Fri., 8:30
CKCD- lenxcvof-'ﬁli{ings' Q(tb\\’\ ancouver Daily Province, 1000 410 7 730 Pacific 10 8:50 pm; Mon., 8109 pm; Thu., 8:30 to 10:30 pm.
CKCK—Regina, Sask.—Leader Publishing Co., Ltd. el ol g}:fg‘;'g:‘ssl“z !063&81'35!)“‘] to 2 pm;
(Operating temporarily on 475.9 meters ) A ’ ) v -
630/ IX/C)o o o m v FE 25 8% Bl Bhs mnh W £ = s 500 312.3 960 Mountain
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CANADIAN RADIO BROADCASTING STATIONS BY CAILL LETTERS 53

] 05“5 %?% R
Radio Call BROADCAST STATIONS £z | 382 | o> v2 Sending
Letters Location and Owner L2z | = sy oo ] Hours
- TRz I % e
- (5, 4
CK CKCL—Toronto, Ont.—Dominion Battery Co., Ltd., lledailyeixvce?t Sa(i.:Fipzs;)toglzsq am; 3;04:13(2) pm;
Toronto & Wireless Dry Cells Co. . ... 500 356.9 840 Eastern alternate Thire 710 8 Sat 7 1o 8 poas' s
3 to 4:55 pm.,
CKCO—Ottawa, Ont.—Dr. G. M. Geldert, 282 Somer- Tue., 7 to 10 pm. Sun.: 7to 10 pm.
set St. \W.. ... .. ... .. e 100 434.5 690 Eastern
CKCW-—Burlington Jct.,Durham Co., Ont.—Canadian
Broadcasting Corp. . L 5000 329.5 910 Eastern
CKFC—Vancouver, B. C.—First Congregational Church 50 410.7 730 Pacific %uln-: l-]ng t(t)) 1 pm; 3 pm to 5:30 pm; Alternate
un.: ¢: (o] pm.
CKNC—Toronto, Ont.—Canadian National Carbon Co. 750 357 840 Eastern Mon., 8; 9 to 11 pm (alternate); Sat., 4; 8 pm.
CKOC—Hamilton, Ont.—1H. Slack, Wentworth Radio Mo7n.. 6:.lSSto 7:1.5 pm; Thu.. S.to 6 pm; Fri., 6
Supply Co., Ltd., 31 John St. N.... ... 50 341.1 880 Eastern (3. 5ok 290 1 6:30 pm; Sun.: 11 am to
CKY—Winnipeg, Manitoba—Manitoba Telephone Sys- M3061 120|5§0 11am; 12:30; 12:40 to 12:45; rl_:lgg
tem, Sherbrooke St......................... S00 384.4 780 Central ,1;530; 10:30; 2]'3,5;' i pfx{fs"r:éfsiofsg?’ﬁ .
12:30; 12:40; 12:45; 1:15; 1:30; 2:15: 2:35; 4;
4:25; 4:45; 4:50; S5 pm (evening usually silent);
Wed., 10:50; 11 am; 12:30; 12:40; 12:45; 1:15;
1:30; 2:15; 2:35; 4; 4:25; 4:45; 4:50; S; 7:3 ;
11 pm; Thu., 10:50; 11 am; 12:30; 12:10; 12:45;
1:15; 1:30; 2:15; 2:35; 4; 4:25; 4:45; 4:50; 5;
8:30; 10; 11 pm; Fri, 10:50; 11 am; 12:30;
12:40; 12:45; 1:15; 1:30; 2:15; 2:35; 4; 4:25;
5 pm (evening usuallv silent); Sat., 10:50; 11 am;
12:30; 12:40; 12:45; 1; 1:15; 1:30; 8; 8:30;
11 pm; Sun., 7; 9; 10 pm.
CN CNRA—Moncton, N. B.—Canadian National Railways. Daily: 2:45 to 3:45; Tue., 7:30 to 12; Fri., 9 to
(Operating temporarily on 291.1 meters 1030 12 pm.
IS C )it o ste w B5a n Bt 'y 4 mn mma nm A m myiemer Y 500 312.4 960 Atlantic
CNRC-—Calgary, Alberta—Canadian National Railways Wed. and Thu., 9 to 11 pm.
(Uses station CFAC, Calgary Herald, Calgary, 500-
or station CFCN, W. W. Grant, Lt., Calgary). 750 434.5 690 Mountain
CNRE—Edmonton, Alberta—Canadian National Rail- Fri., 7:30 to 8 pm; 8:30 to 10:30 pm.
ways. (Uses station CJCA, Edmonton Jour-
nal Ltd., Edmonton, Alberta)................ 500 516.9 580 Mountain
CNRM—Montreal, Que.—Canadian National Rail- 4tl(11\3Ve:jd.To}tl‘ Eaclfl mo?th, 8:3? t% 13(:):30 pms L%t 2nd
ways. (Uses station CHYC, Northern Elec. ang st u. o1 each month: 8:30 to 10:30 pm:
Co., Ltd., Montreal; CKAC, LaPresse Pub. Sth Fri. of each month (when any), 8:30 to 10:30 pin.
Co., Ltd., Montreal; CFCF, Canadian Marconi 1000-
Co., Montreal, P. Q). .................. .. .. 1650 410.7 730 Eastern
CNRO—Ottawa, Ont.—Canadian National Railways. . 500 434.5 690 Eastern Wed., 7 to 7:30 pm; 7:30 to 8; 8 to 8:30; 8:57 to
10:15; 11 t0 12:30 pm; Sat., 7:30 to 8; 8 to 8:30;
8:57 to 10:15; 11 to 12:30 pm.
CNRR-—Regina, Sask.—Canacdian National Railways. Tue., 8 to 10 pm.
(Uses station CKCK, Leader Pub. Co., Ltd.,
Regina, Sask. Operating temporarily on
4759 meters, 630 K/C)................ ..... 500 312.3 960 Mountain
CNRS-—Saskatoon, Sask.—Canadian National Rail- Daily: 2:30 to 3:30 pm.
ways. (Uses station CFQC, Elec. Shop, Ltd.,
Saskatoon, Sask.).............. ... ......... 500 329.5 910 Mountain
CNRT—Toronto, Ont.—Canadian N'ational Railways. Fri., 6:30 pm to 2 am.
(Uses station CFCA, Star Printing & Pub. Co.,
Toronto, Ont.) . ................ e 500 356.9 840 Eastern
CNRV—Vancouver, B. C.—Canadian National Rail- Tue., 3:30 to 11:30 pm; Fri., 3:30 to 11:30 pm.
ways, (Transmitter ison Lulu [sland, B. C.) 500 291.1 1030 Pacific
CNRW—Winnipeg, Manitoba—Canadian National \Wed., 8:30 to 11 pm.
Railways. (Uses station CKY, Manitoba Tel.
System, Winnipeg, Manitoba.).............. 500 384 4 780 Central

—_— e
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND

Valeska Bari. in charge of the YWCA
radio  educational activities over
Station KGO, Oakland, Calif.

Irene Miller, planist, s
heard regularly over KGO,
QOakland, Calif.

CALL BOOK

Little Miss Virginia Sturm is a familiar song
singer, very popular in the City of Buffalo, N. Y.,
despite her tender years, a WGR artist.

Richard Smith, Ane
nouncerat WBDC, Grand
Rapids, Mich.

Miss Margaret Blakeslee, solo violinist of the
Clef Trio, a very popular organization in Buffalo,
N

., a WGR artist.

R. B. Meader, Studio Man-
ager, Station WSSH, Boston,

Richmond Hotel Winter Garden Or-
chestra, Richmond, Va.—WRVA.

& Www americanradiohistorvy com

Premicer Mate Quartette, Broadcasts from
York, N. M

Y., Tuesdays at 9.30 P.

WLWL, New
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RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

]
The WBAL trio which has recently become a regular | £
musical feature of WBAL, Baltimore's super power b

]

station.

Frederick . Weaver, WBAL staff organist,
at theconsoleofthed Manuul James Wilson
Leakin memorial organ.

-/ e

Hazel Knox y
who broadcasts
a Children's
Program.

B ey

L ]
Carl Rupp’'s Hotel Hollenden Orchestra. While this
orchestra plays semi-classical music for the most part, ’
they also play modern popular music in an individual

style all their own.

(CLISTALLY )
OIS

R ——— —— ] 8 *
‘ . = . i 1al t i concert
John Witbourn (standing), tenor and WBAL 5 Geo. M. Castelle. opera The WBAL l\‘g e Quartet that g v.es a conc
assistant studio manager, and Gustav Klemm., ' supervisor of WHA'I.. ' over WHBAL u;r{o 'I_(;lgs(d‘:}rng;‘ul Friday from
program supervisor and director of WBAL concert °d » . »
orchestra. » e 1 [+
. 5 il

one of Cleveland’s best known popular musice

—— [}
¢ 9 Austin Wytie's Vocalilon Recording Orchestra is "
makers.

£

Ev Jones and his Gang broadcast each Saturday night at
9.00 P.M., and have come to be a unique radio feature in
Clevetand and vicinity.

Guy Lombardo’s Royat 'Canadians are lknown to hundreds of
‘ thousands of radio fans through broadcasting for almost a year ’
from this station.

Ry , T s -
% P E 2 . e

- - -
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3
E. H. Twamley, : ] ‘‘AuntJane’ whocon-
j o
vl
L]

&

Studio Director. ducts the Woman’s
Home Management

- —

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

iPs 4
DAYENR Ol
/OMA

L B ]

Bernic Schultz's *‘Crescent Orchestra,'’ which broadcasts
from 4 to 5 o'clock each Friday.

S

—
» *
1 ! Peter MacArthur,  An-
» Erwin F. Swindell, }® nouncer at Station WOC,
: | Musical Director. {
The well-known Palmer Little Symphony Orchestra. famous (]
: for its Sunday afternoon (1 to 2 o’clock) programs and for bl
g its Sunday evening concerty.
i - — e G AN g TP ] o) LA =F- KL F

V. A. L. Jones, Program 3
Director and Announcer.

MO

1L WAUKEE

Miss Olga Christensen,
Mezzo-soprano.

.
Post Despatch Concert Orchestra.
Max Steindel, Conductor.
Esmeralda Berry Mayes.
Violinist-Pianist.
(]
Yol - e i :.rl
=5 TN - ;%{m‘* -
[ ]
i/ :
=h of T ‘-
" v 5
o, /4 ti-‘f
e
ey
ul }
P 0 1
Ty i, B Ty, =
s o s "
3 Robert F. (Bob) Hall,
Miss Iva Bigelow Weaver, L, Miss Estelle Fielding, IA);\rl;g:lol:?er ‘;J;:,’s'sx"“‘:t':

Dramatic soprano. Dramatic reader. DeWitte Hall,  Hostess

"y and Accompanist,

e

IR, B

.
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Canadian Radio Broadcast Stations

By Provinces and Cities

Provinces Cities Lc(iio]:lrs \V?KIee{‘ec:)gth (F\?a\:g)
ALBERTA Calgary CFAC 1345 500
o Calgary CFCN 434 5 1800
i Calgary CNRC 434 5 500-750
¢ Edmonton CFCK 516.9 100
s Edmonton CJCA 516.9 500
. Edmonton CNRE 516.9 500
BRITISITI COLUMBIA New Westminster CFXC 291 .1 20
b Vancouver CFCQ 410.7 5
G0 Vancouver CFDC 410.7 10
‘ Burnaby CFYC 410.7 500
= Burnaby CIKC 410.7 500
. Vancouver CKCD 410 .7 1000
L _Vancouver CKFC 410.7 50
= Vancouver CNRV 291 .1 500
L Victoria CFCT 3295 500
MANITOBA Winnipeg CKY 384 4 500
G Winnipeg CNRW 384 .4 500
NEW BRUNSWICK ‘Moncton T CNRA 312.4 500
~ ONTARIO Brantford CFGC 296.9 50
o Burlington Jct., Durham Co. CKCW 329 .5 5000
‘ ‘Hamilton CFCU 340.7 500
o Hamilton CHCS 340.7 10
i ‘Hamilton CKOC 3411 50
L Iroquois Falls CFCH 499 7 250
“ Kingston ~ CFRC 267.7 500
o Kingston CFMC 267.7 20
“ ‘Kitchener CJCF 50
i ~ London CJGC 3205 50
“ Ottawa CHXC 4345 250
o Ottawa CKCO 434 5 100
“ Ottawa " CNRO 434 5 500
s Scarboro Station CJYC 291 .1 500
“ Thorold | CFKC 247 8 5
“ “Toronto CFCA 356.9 500
ol Toronto CHIC 356.9 500
. Toronto CHNC 356.9 50
T  Toronto CIBC 356.9
“ " Toronto - CJCD 356.9 50
o " Toronto CKCL 3569 500
i  Toronto CKNC 357 750
“ " Toronto CNRT 356.9 500
P. E. ISLAND  Charlottetown CFCY 312.4 50-100
~ QUEBEC  Montreal CFCF 410.7 1650
N ~ Montreal " CFUC 400 B
o . Montreal " CHYC 410.7 850
g ; ~ Montreal CKAC 4107 1200
“ | Montreal " CNRM | 4107 ~1000-1650

4
v
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S8 CANADIAN BROADCAST STATIONS BY PROVINCES AND CITIES

Provinces Cities Lgillrs \v?l‘:fe{‘e?gth ({)\(/11‘:?;)

SASKATCHEWAN Regina CHWC 296.9 15

“ "~ Regina CKCK 312.3 500

w o " Regina ~ CNRR 3123 | © 500

“ Saskatoon "~ CFQC 3295 | s00

‘" ~ Saskatoon  cHUG T 3295 50

“ “Saskatoon - CIWG 3295 250

. “Saskatoon ~ CNRS 3295 500

‘ Unity - cHSC 356.9 250

Licenses Required for Both Transmitters and Receivers in Canada

All radio stations, whether used for transmitting or receiving purposes are required to be licensed in Canada.
The penalty on summary conviction for operating an unlicensed radio station is a fine not exceeding $50.00, and
on conviction or indictment a fine not exceeding $500.00, with imprisonment for a term not exceeding 12 months,
in addition to forfeiture of all unlicensed apparatus. The different classes of stations for which licenses are issued
and their license fees vary from $1.00 for a private receiving set to $50.00 for a public commercial station.

The issue of licenses for transmitting stations is limited to British subjects or to companies incorporated under the
laws of the Dominion of Canada or its provinces. Licenses for private receiving sets are issued to any person
irrespective of nationality. Licenses for receiving sets are obtained from the Postmaster of the larger towns and
cities in the Dominion, radio dealers, Roval Canadian Mounted Police, Department of Radio Inspectors, Depart-
mental Agencies or from the Department of Marine and Fisheries. Licenses for all other classes of stations are
obtained from the Department of Marine and Fisheries at Ottawa.

L 4

: 1 Another view of the Ali-American Pione . £. N. Rauland, .resident o[ - - 3
'\ eers, 2 quartette of Jazz muslcluns..:l the All-American Corp. (lcft) Rauland-Lyric Trio
introducing Senator Wm.

McKinley of 11linois.

The All-American Pioneers, whose | ) Hal Lalge °' the All-American Ploneers,

L]
The triangular towers and antene |- 4 O specialty is radio dance music. h his ‘*sarrusaphone.”
na system of the station.

. — e or s e s
e e At N RS - R S
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-

Bob Buster Dufly, popular
song ariist.

Miss Genevieve Barry Burne
ham, soprano.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

9

R o o oY ]

8]

Jack Keefe, Announcer and

entertainer.

popular

: ; mr.r- I b

; .&!"%rm' - 1

2 "_;‘liL "“’W ! ; o
*3 ’/’\ i

e TR

. UEN

;
§

Miss Vella Cook, contralto.

——

DOSLIVILLLE,

s Martha

Rowland Brown, studio
accompanist and Bedtime Story
Lady.

R TR r At

a=a 1 ~

Geo. D. Hay, ““The Solemn Old
Judge.” T T

Mr. Graves, musical director of the
station.
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60 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

Q
i

WS,

}\lls:]s Lucille Mein-

Andy Hertel rardt, a member of

Ed;tz;r ofr i,;enﬁ“lg the Milwaukee Journal

waukee Journal Stafr.
<
.
The Atlas Quarterre is a regular fea-

ture at WHAD, Q O i

" SR

/

‘ ;. Mary Liner Lambert,
who gives a cooking
talk each week.

Bill Benning, director Mary Mac, Movie Fditor-Criric, the .
of rhe Milwaukee Arh- Milwaukee Journal. who broadeasts movie (‘lemcntlncolf\ie‘llﬂ(.\staﬂ e
letic Club Orchesrra. 0 [ o talks from this station. e

,_______W-.*-
I

_ ') O

i".'ﬂ- AT U TR e S

The Oriental Gardens Orchestra appear
every Wednesday.

Ead

b

o

The Four Aces of Harmony entertain
TFhursday.

The Georgia Melody Makers appear . ittle O1 ) f '} Paul Small broadcasts from
every Friday at 9 to 11, Billy Knight (The L e c Miss, Eleanor Zell,

Professor), program director | soprano. Coronado Hotel nightly.
and announcer. . 3
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Foreign Radio Broadcast Stations

Including U. S. Possessions

Countries and Owner Call Wave Length Power
Cities Letters (Meters) (Watts)

ALASKA | o -~
Anchorage Chovin Supply Co. | KFOD 227 1 100

ARGENTINE o ] -

" Buenos Aires Sociedad Radio Argentina . LOO | 250 1000

o Tomas Torres . LOQ | 260 500
S Diario “‘Oritica’” ' LOR 400 500
T Santiago Sanchez | LOS 287 2500
= ¢ Francisco J. Brusa . Lov | 352 1000

o e " Grand Splendid o LOW | 321 1000

2 Radio Cultura LOX T 375 | 500

R “ “| Sociedad Radio Nacional | LOY 315 1000

A " | “La Nacion” Soc. A. B. C. | Loz 4 1000

I g " | Gino Bocci Hnos. B2 T s | 100

¢ ¢ | Gino Bocei Hnos. o All - -

u" K " Sociedad Radiotelefonica Al P -

LI —.ﬁanc@j. Brusa B1 . 1000

‘ ‘ ~ Facultad de Ciencias Medicas | cC1 |
T ¢ —l)—epartmento Nacional deﬁii;;iene 2 Ny -
T - _Departmento Nacional‘de;}_liigiene C3 i—_ - -
Cordoba " Antonio Vanelli | H4 1 275 20

_j‘ __Sgc:edad Radio Comercial de Cordoba __I | 381 i 10({_

____“____ - ~ Diario “Los Prmcxpxos |  HD6 ! 250 0
Hurlingham, FCP. Felix Gunther | DA-1 I

" Monte Grande, FCS. Argentme Broadcasting Assn. | !

" Ovivos, FCCA. " Eugenio A. Vautier | Lot . 272.7 1200
Rio Cuarto | Arturo Rodriguez | w5 279 100
Rosario ~ Jose Roca Soler | F1 s 20

s ch1eda1 Rural de Cerealistas | F2 | 270 | 100

¢ Manuel Fugardo | F4 | 260 | 100
San Fernendo, FCCA. Americo Liberti !~D3 | [

AUSTRALIA | | o [ . -
Adelaide | Central Broadcasting Co. |  5-CL 395 5000

G "F. J. Hume | 5-DN | 313 1500

“ | Marshall & Co. | s5McC 213 500
Brisbane Queensland | Government Bureau u of Aﬂculture Il _4-7(_)(} |— 385 l-- 500-(tem'r_y_)
Hobart Associated Radio Co. |  7-ZL | 390 | 400
Melbourne Associated Radio Co. | 3-AR | 484 | 1600

& Broadcastmg Co. of Australia | 3-LO R 5000
‘¢ \Vangaratta Sports Depot | 3-HW . 300 | 100

- S —
Mildura R. J. Egge |  3-EO | 520 100
Newcastle H. A. Douglas ) | 2-HD i_h__333 | 50
Perth Westralian Farmers (1.td.) | 6-WF 1250 | 5000
Sydney - The Electrical Utilities Supply Co. | 2-UE 293 ‘ 250

C Burgm Electric Co. | 2-BE | 316 | 100

£ A W.A. | 2-WA 462 500

C Farmer & Co. (Ltd.) 2-FO 1100 5000

4 2-FC 1100 5000

43 Broadcastings Sydney Ltd. 2-BL 353 1500
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62 FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS
—_ _ B - ~ ' =
Countries and Call Wave Length Power
Cities | Owner Letters (Meters) (Watts)
AUSTRIA . | | 1
_Gruz I_ Oesteﬂeicl_1§$hg l_{a(liovefkehrs_Ggsellschaft‘ | - _‘__33‘) _‘| 500
Vienna . _Oester_reichische_l{adi_ox erkehrs Gesellschaft | ORV | 530 | 1500
BELGIUM l | |
 Brussels | Radio Belgique Co . 9BR | 262 2500
‘Haeren . BAV 1100 150
BRAZIL ] -
Bahia Radio Sociedade de Bahia | 250450 500
Bello Horizonte Radio Sociedade M ina Geraes R 370 500
Ceare ) Radio Club Cearense N 50
Curytiba R _I.ivio_l\loreira . [ -
Goyanna - " Benedicto Rabello - i - o
Martto Grosso . Radio_ClmegC;m)—oGr_amle - o
Parana o - | - 300
Penedo A.G. Oliveira r -
Pernambuco Radio Club (Ie—lg-nau;hu('o R T 7_370 300
e Cia Radiotelegrafica Brazileira - 25038
o Radio Socicdade_]ader de Andrada T o
3 [ Radio Sociedade de Garanfaus - [
Petropolis | Radio Club de Petropolis | b
Porto Alegre | Radio—Sociedade Riogranriense RSR | 381 g0
Rio de Janeiro f Prala Vermelha, Nat. Telegraph Service _—_| 300-600 500
- - | Radio Sociedad de Rio de Janeiro o B 450ﬁ T
E ' | Radio Club do Brazil o | SPE 312 500
Ribeiro Preto | Radio Club de Ribeiro Preto N T
" Rio Grande do Sul | Radio Sociedade de Parahyba ) - B
SaoPaulo | Sociedade Radio Educadora o 3101000
I | Radio Educadora Paulista L350 1000
oS ~ Radio Club de Sao Paulo B 30 10
o Radio Bandeirantes -
Recife Sociedad Algodeira ]
CANARY ISLANDS e
Teneriffe 1200 100
CHILE - - '
Santiago 7 Radio Corporation of Chile CBC 400-600 250
T o CMAG o L2500
e Sociedad Broadcasting de Chile CRC 38 | 350
‘ RC 350 30
- Mercurio” { — ___ 260_ e 1200
Radio Comercial CMAE 280
X - - - ORC | 130 -
Tacna CMAT 500 -
Valparaiso Cia Radio Transandino CNiE : o
Vilna del Mar Antonio Cornish Besa ACB 400 50
CHINA - i D B B
Kowloon 'Radio Communication Co. - ___5_(!__
l’ek_lr;-g— Government ) - '___SOQ_
 Shanghai The Evening News
Tientsin Gesho Elec. Road - o | 500
Victoria Radio Communication Co. L ‘ 10
T Honkong Hotel Co. JE l 100
D Government - | 1500
COSTA RICA - !
~ San Jose Government ] |
CUBA e
Caibarien ~ Maria J. Alvare/ N | 6EV - 250 . 50
 Camaguey | Pedro Nogueros pee I___7_z_\Z 225 10
- @ - l ~Salvador Rionda | 7SR 350 500
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FOREIGN RADIO- BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

- S RS,
o : Omer e | | e
|
CUBA l - ' )
~ Camajuani Diego Iborra 6YR 200 20
" Central Tuinicu Frank H. Jones 6KW | _‘340 100
= “ Frank H. Jones 6JK | 275 a 100
Cienfuegos Eligio Cobelo Ramirez 6JQ l - - 10
o “ ]—]ose Ganduxe 6BY 300 100
Diego de Avila |—E_du—z:rdo V. Figueroa 7BY 235 i 20
Havana ' l Credito y Construcciones Co. 2P [ 295 | 100
S Julio Power 2JP 270 20
¢ Frederick W. Borton T 2cx 300 _10_
¢ Alberto S. Bustamente "~ 2AB 235 e 1_0_
C Cuba Telephone Co. T PWX S0 500
“ Jose Leiro L 275 i
“ “El Pais” 2P 355 | 100
“ Humberto Giquel | 206G 350 | 15
K Bernardo Barrie T 2BB s _15:__
¢ Manuel Guillermo Salas TIMG | 280 - 20
e " Maria Garcia Velez [ 20K 360 | 100
“ Oscar Collar Orta | 20L | 300 7 100
s Roberto E. Ramirez T2TW | 230 20
it Roberto E. Ramirez ~ 2UF | 265 10
“ - Manuel Karman 2RK |30 0
Matanzas Leopoldo T. Figueroa 5EV l 360 10
" Nueva Gerona " Isle of Pines Telepf;one Co. 8JQ | 225 20
" Puerto del Rio " Antonio Sarasola 1Az | 275 5
_73‘;&17;718 Grande Santiago Ventura | 6HS \ 200 10
- Santiago " Andres Vinent ~ 8FU 225 15
W Alberto Ravelo " 8BY 250 100
‘e " Guillermo Polanco | 8HS i 200 20
CZECHO-SLOVAKIA . .
" Prague (Strasnice) | 368 5000
~  (Kbely) OKP 160 | 1000
‘¢ Radio Journal 650 1000
DENMARK - -
——Cope11hagel1 337 700
- L)-'nt-z-by ) " Danish State T‘eiegraplu System OXE 2100 C 1500
“ Danish Government 775 500
—_Rybang Ministrv of War 1160 o 1000
.EBG_ABO-R 7 -
—Guayaquil —]. I’uig Arosemena i -
FINLAND |
~ Helsingfors Civil Guards of Finland 318
¢ Youths’ Society i- 520 1500
~ Jyvaskyla | 560 200
- Skatudden Military Station Radio Div. i - 420 | 1000
" Tammerfors Nuoren Voiman Liiton Radiohydistys T 3NB 300 250
Uleaborg 233 2000
FRANCE
Agen 318 | 250
" Bordeaux Lafayette Station 10
Dijon FND 900 '
Issy-sur-Moulineaux | Ministry of Posts 1600 1
Lille ' L —C(;uI)Eu_x_ Freres —l -
Lyon - Ministry of Posts YN 180 ' 500
« Radio Lyon N 280 2000
Marseilles . 351 -
Montpellier Societe Languedocienne de T. S. F. 186 100

www americanradiohistorv com


www.americanradiohistory.com

F(EREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Coumjlli_es and { Call Wave Length Power I
ies Owner Letters (Meters) -(Watts)
o . |
FRANCE . e
Nice | Ministry of Posts 302460
_Paris ;_ - Ecole Superieure de P. T. T. ~ FPTT 58 | s00
- B o Eiffel Tower, Army o " FL 26502740 5000
o | Radio Electrique B ~ CFR 1750 1000
- - n - T 8AJ 1780
o t - Petit Parisien o - - 45 ) 500
R - o o i 1780 15000
Pic du Midi - o - — T30
Toulouse - Aerodrome - | __MRD - 280 -
o - Radiophonie du Midi - ni BT 2000
" Tours Ministry of Posts - Y6 C 2300 500
GERMANY i . I -
Berlin Wolff Agenc N - o 2595 1500
“ o - Koenigsw usterhausen— 7 ﬁ:\FP- 1300 . 10000__
T T T - Koenigswusterhausen - AFT 1300 10000
o o Telefunken Co. o o - a 200-750 2000
“ Vox Haus  AB ©505-576  2000-4500
Biremen o - o a o - 279 700
Breslau _S( hlessischer—Rundfuni\' R a —GiPU o 418 B - 1000 a
Cassel o - - 2733 1500
Dortmund o a T 283 1500
" Dresden R i - 294 1500
Elberfeld [ - 259 1500
Frankfort ] _Sud\\est Deutscher Rundfunk Dienst LP 470 1500
Gleiwitz N . 251 1500
liamburg | Nordischer Rundfunk i EG 395 1500
Hamburg - i o 1A 3925 10000
Hanover - 297 1500
Koenigsberg - Ostmarken Rundfunk LP 163 1500
Leipzig ' N Mitteldeutscher Rundfunk MR 452 '\ 1500
Munster o - 110 [ 1500
. Munich o . Deutsche Stunde in Bavern o WM . 403_ | —_1500 a
" Norddeich - KAV 1800 |
Stuttgart N . . Suddeutscher Rundfunk - . . OKP 446 |— 1500 o
Waldenburg O B - 1 1500
HAWALII B . 0 -
" Honolulu - Marion A. Mulrony CKGU 270 | 500
HUNGARY . I— o
Budapest Post Office o . MTI 950 | 250
BT " Post Office I T 950 | 1100
ITALY - S T . | -
-Milali _l'llion—RadiofOIIica Italiana |_IMT [ 320 | 12(5 -
Rome | Union Radiofonica Italiana 1RO s 1500
aa . Radioraldo - | - 470 l B
INDIA | - - j _ .
" Bombay | Bombay Presidency Radio Club .\ 2-FV | 400 i 1500
~ Calcutta | Radio Club of Bengal - | 2-BZ | 800 500
T T8 . | 5-AF . 425 .
JAPAN | | [
_—Nago—ya |—Nago;a Radio B:(;adcasting—Co. | JOCK ‘ 360
 Osaka | Osaka Radio Broadcasting Co. i ! 385 500
T | Osaka Radio Broadcasting Co. | 385 1500
Tokyo | ) | 375 1000
LATVIA |
- Rega | 2000
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FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Countries and
Cities
]

L

MEXICO
Chihuahua

(13

6
Guadelajara
Mazatlan
Merida

Mexico City
B (X7 (19 o

(13 (13
(13 (X}
(33 (X}

LX) (13

[ 1} (X3
(13 LX)

(1) (X}

(13 (X3

- Monterrey

66

Oaxaca
" Puebla

Saltlllo

Vera Cru_z-
" Vera Cruz
MOROLCO

“Casablanca
NEW LEALAND

Auckland ‘

[ X3

(13

Chrmtch urch

Du nedm

(X3

(X3

Gisborne
Wellmgton
66
NETHERLANDS

Amsterdam

66

ﬁllloemendaal R
Debilt o
 Hilversum

NORWAY
Bergen
~ Oslo

PERU

—Lima

(X3
(X3

[0

PHILIPPINE ISLANDS
Manilla R
Manilla

" Manilla

|

ix
|
|
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Call Wave Length Power
Owner Letters (Meters) (Watts)
= - — —_
o - | CZF 325 250
Telefonos Del Gobierno del Estado de Chihuahua | ZCF . 310 250
1 Compama Telefonica ~ XICE 500 i 500
" Radio Club—Degollardo Theatre ' 280 10
Rosster & Cia : ~ CYR 475 250
| Partido Socialista del Surestan - CYY 5499 | 100
| Partido Liberal Avanzado CYA 300 500
| Jose] Reynosa (E] Buen Tono) CcYB 275 - 500
| Miguel S. Castro (La High Life) "CYH 375 100
| El Universal CYL 400 | 500
| _F. C. Stephenex ) IR 250
| Excelsior Parker S cYx | 385 500
[ " Fabrica Nacional de Vestuano o T -
[ ] I)epartmento de Educamon N  CZE | 350 500
I -a Liga del Radio o - CYZ | —_—-E)O_ ) 100—
- CZI 450 k
| Constantino ]arnov_a. N - cYyo 425" 100
| Roberto Reyes CYM . 275 100
| Federico Zonilla N h CYF 265 100
l Agustm del P. Saenz a S ¢cYu 312 100
Colegxo Ateneo Fuente - L 450 135
' CYE | 360
_(_Iipriano Sagaon - | CYO 322 100
" Ministerio de Comunicaciones - | CYGC 300
- cYD | 250 -
. _— | S
Radio Club de Moroc * | cNo 250 500
' |
Newcomb (Ltd.) L 1-YL | 260 500
" Auckland Radio Service o . C1-YA 260 200
" LaGloria Gramophone Cg - 1-YB x 260 50
| | - s00
_ Otago University | 4-XO 140
British Electrical and l;ngmeermg Co | 4-YA 310-370 500
" Radio Supply Co - | 4-YO i o 370_ ;500:_
~ Gisborne Radio Co. | 2-YM 335 500
" Broadcastings Ltd. . - 2-YB | 21 15
| Dominion Radio Co. 2-YA | 275 500
|
. \W. Bosman ~ PX9 1050 60
| Vas Dias Press Office ) | PCFF | 2125 2000
| Church o | | 315 100
- N | 100
Nederlandische Seintoellen Fabrlek i HDO | 1050 5000
- S | | S
350 500
- - ~ OSLO . 382 | 1000
- h I— . ) | T
" Peruvian Br—oa_dc;su_n—g—;_(:o R . 0AX 3% | 1500
German Gallo o [ 5.0 250 20
" Enrique Perez Palacio o _l  4-0A | 250 20
Augusto Gilardi [ 3-0A | 250 20
I
| 1. Beck, Inc. ‘ KZIB 249 9 20
| Electrical Supply Co. | KZKZ 270 100
Far Eastern Radio, Inc. |  KZRQ | 222 500
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FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Conxnl,ri§s and Call Wave Length Power
Cities Owner Letters (Meters) (Watts)
PHILIPPINE ISLANDS |
-B‘.;guio | F. Johnson Elser KZUY 360 500
P()LANI)':— _ | _‘_‘I
Warsaw |  Government PTR 380 700
PORTO RICO o T
SanJuan Radio Corp. of Porto Rieo WKAQ 3407 | s00
PORTUGAL x
Lisboa | Grandes \rmazems de Chiado PIAA 320
BT - - - 00 1500
i f\lOI‘lH:‘S‘.llll‘()_ ) C.overnment \_\'ireles.xi\tution . CTV | 2450 1500 i
RUSSIA | ,
Riga - , | 1500 2000
Moscow Sokolniki | | 1010 2000
Iz o Trade Union 1 450 | 2000 ’
o o lLubovitch B o | 365 |_
i U'nion of Soviet \Workers | | 675 [
3 " Comintern | RDW | 1450 | 12000
AT Radio-Peredatcha B T i 2000 .
Leniilgr_ud : - 310-240 |_ 2000
I\'ij_ijl_\loi gorod 253 | 1000
Kiev . | - 1000 I 2500 A
SAN SALVADOR l | .
San Salvador | _E()_M 142 [ |
SPAIN | - | X
Asturias o -  EAJ-12 345 | 1000
Barcelon: | Radio Barcelona (Hotel Solon) - " EAJ-1 325 l 1000
“ Radio Catalana - o © EAJ-13 | 360460 | 1000
“Bilbao Radio Club Vizcaina - EAJ-9 315-418 | 10002000
e Radio \izcava - ~ EAJ-11 383 . 2000 !
Cadiz ‘Radio Cadiz - EAJ-3 360 . 1000 [
BT Lehera - ~ EAJ-10 330 1000 | ‘
Cartagena o o  EAJ-16 335 1000 [
— - EBX 1200 | N | 1
Madrid Rudio I'spana B EAJ2 310 | 3000 a ‘
. l.scuola Superior PTT | 458 [ 1000 i
T T Lamparas Castilla - EAJ-4 | 304 | 1000 |
: B Radio Iberica " EAJ-6 . 392 1000 1
e - Unione Radio T kAT 408 6000 I
—— Radio Fspanola CEAJ-15 | 490 | 1000 1
I - CEGC | 1650-2200 2000 )
Malaga - EAJ-25 325 1000 )
“Oviedo (Cima EAJ-19 | 100 | 1000 |
Salamanca - o R - EA}--ZZ o 290 1_600 I
San Sebastian EAJ-8 [ 346 ‘{606
Sevilla - . ' EAJ-17 | 300 1000
S N o CEAJ-2L | 300 | 1000
e - Radio Club Sevillano i o EAJ-5 | 3% | 1500
Valencia EAJ-24 | 360 { 1000
T - Reina Victoria Hotel - | EAJa4 | 400 | 1000
Zaragoza . EAJ-23 325 1000
STRAIGHTS SETTLEMENTS ' |
Singapore - ' 100
SWEDEN . o |
 Boden | Radiotjanst |  SASE 1200 1500
~ Falun | Radiotjanst | SMZK 370 250
Gaevle , |  SMXE 325 250
Goteborg | Radiotjanst | SASB 288 1000
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FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Countries and Call Wave Length Power I
Cities Owner Letters (Meters) (Watts)
SWEDEN |
Jonkopings N Radiotjanst Rundradiostation SMZD 265 500
Karlsborg o 1350 2000
Karlstad Karlstad Rundradiostation SMXG 221 250
Linkoeping ) 167 250
Maimo Radiotjanst SASC 270 1500
Norrkoeping SMVYV 260 250
Orebro 280
Stockholm ~ Radiotjanst _ SASA 128 1500
Sundsvall Radiotjanst SASD 545 500
Trollhattan Trollhattans Rundradiostation SMXQ 322 120
SWITZERLAND )
Berne 315 1500
Geneva Cointrin HBI 775 1500
Hoengg " Swiss Radio Assn. 515-650 500
" Kloten HBK 1100 -
Lausanne ~ Champ de I'Air HV-2 850 600
Zurich Zurich University RGZ 515 500
UNION OF SO. AFRICA
Cape Town Cape Publicity Assn. -WAMG 400 300
Durban Town Council 350 500
Grahamstown 100
Johannesburg Associated Scientific and Technical Societies JB 150 o 300
UNITED KINGDOM {
Aberdeen British Broadcasting Co. 2-BD 4905
Birmingham British Broadcasting Co. 5-IT 479 1500
Belfast British Broadcasting Co. 2-BE 110
Bournemouth British Broadcasting Co. 6-BM 380 3000
Cardift British Broadcasting Co. 5-WA 353 1000
Dundee British Broadcasting Co. 2-DE 315 N
Edinburgh British Broadcasting Co. 2-EH 328
Glasgow British Broadcasting Co. 5-SC 122
Daventry British Broadcasting Co. 5-XX 1600 16000
Hull British Broadcasting Co. 6-KH 335 150
Leeds-Bradford British Broadcasting Co. 2-LS 310-321 150
Liverpool British Broadcasting Co. 6-LV 331 150
London’ British Broadcasting Co. 2-LO 365 2000
Manchester British Broadcasting Co. 2-2Y 378 1000
" Newcastle | British Broadcasting Co, - | 5-NO 40+ 1000
Nottingham B |_British Broadcasting_(‘o. - | 5-NG 326 150
Plymouth | British Broadcasting Co. - - | 5-PY 338 150
Sheffield | British Broadcasting Co. - B |  6-FL 301 150
Swansea = | British Broadcasting Co. i : [ 5-SX 482
Stoke-on-Trent | British Broadca;ting- Co. | 6-ST 306 150
URUGUAY ' - |
Montevideo | Radio Sudamericano — | 500
« " | Diario “El Dia” I
¥ | Casa Paradizabal 1000
VENEZUELA i - |
Caracas Coronel Arturo Santana = | = | 100
YUGOSLAVIA - ] |
Belgrade Cie. Generalle De T. S. F. HFF ' 1650 2000
Rakovitza i - 1650 ] -
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Slogans of Broadcast Stations in U. S. and Canada

KDLR—DEVILS LAKE, N. D.
North Dakota’s Own Station.
Region.
KFAB—LINCOLN, NEBR.
Home Sweet Iome Station.
KFAD—PHOENIX, ARIZ.
The Voice of Phoenix—The Gold Spot of America.
KFAU—BOISE, IDAHO.
KFAU and Voice of Idako.
KFBK—SACRAMENTO, CALIF. |
Sacramento, The Ileart of California. |
KFBL—EVERETT, WASII. '
The Spark Plug of the North West. |
KFBU—LARAMIE, WYO.
The Top of the World.
KFEL—DENVER, COI1.0.
Come Live in Colorado
KFEY-—KELLOGG, IDAHO.
Voice of the Coeur D’Alenes.
KFFP-—-MOBERLY, MO.
The Gospel Messenger of the Air.
KFGQ—BOONE, IOWA.,
Daniel Boone Station. ‘
KFH—WICHITA, KANSAS.
Kansas’ Finest Ilotel.
KFHA—GUNNISON, COLORADO. |
Where the Sun Shines Everv Day.
KFHL—OSKALOOSA, IOWA.
Keen For Iligher Learning.
KFI—LOS ANGELES, CALIF.
The Radio Central Super-Station.
Institution.
KFJY—FT. DODGE, 10WA.
Where the Tall Corn Grows.
KFKA—GREELEY, COLO.
1We Are The Bears.
KFKX—IIASTINGS, NEBR.
Pioneer Repeating Station of the Warld.
KFMR—SIOUX CITY, IOWA.
The College by the Sioux
KFMW—HOUGHTON, MICIHI. |
Copper Country Station.
KFNF—SHENANDOAIIL, IOWA.
Known for Neighborly Folks.
Never Frown.
KFOB—BURLINGAME, CALIF.
Kind Fellows of Burlingane.
KFON—LONG BEACII, CALIF.
1Where Your Ship Comes In.
KFOR—DAVID CITY, NEBR.
The Voice of David Cily.
KFPM-—GREENVILLE, TEXAS.
The Biggest Litile Ten W atts on the ir.
KFPW-—CARTERVILLE, MO.
Keeping Pace With Christ Means Progress.
KFOB-—FORT WORTII, TEXAS.
Keep Folks Quoting Bible.
KFRC—SAN FRANCISCO, CALIF.
Keep Forever Radiating Cheer. l

Votce of the Lake

National

Keep Friendly,

KFRU—COLUMBIA, MO.
Where Friendliness 1s Broadcast Daily.
KFUC—LEMARS, IOWA,
The Best 50 Watt Station on the Air. |
KFUM—COLORADO SPRINGS, COLO.
Known for Unsurpassed Mountain Scenery. |
KFUO--ST. LOUIS, MO.
Gospel Voice. |
KFVN—FAIRMONT, MINN. 1
The Voice of Martin County.
KFVR—DENVER, COLO. .
Denver's Mighly Little Fifty Walt Broadcasting
Station
KFVS—CAPE GIRARDEAU, MO.
The City of Opportunilty.
KFWC—SAN BERNARDINO, CALIF. !
The Gate City.
KFWF—ST. LOUIS, MO. ‘
The Voice of Truth.
KFWM-—OAKLAND, CALIF.
The Golden West Station K [FFIVAI.
KFWO—AVALON, CALIF.
Katalina for Wonderful Outings.
KFXB—BIG BEAR LAKE, CALIF.
Rim of the World Station.

68

KFXJ—EDGEWATER, COLO.
America’s Scenic Center, and Edgewater, Not Chicago,
Colorado.
KFYF—OXNARD, CALIF.
The Voice from the Rudi‘» Den.
KGTT—SAN FRANCISCO, CALIF.
Glad Tidings.
KGW—PORTLAND, ORE.
Keep Growing Wiser.
KGY—LACEY, WASH.
Out Where the Cedars meet the Sea.
KIJR—SEATTLE, WASII.
Radio Headquarters.
KLDS—INDEPENDENCE, MO.
The Station Dedicated to Knowledge, Liberiy,
Divinity and Service.
KLS-—OAKLAND, CALIF.
The City of Golden Oppertunit .
KLX-—OAKLAND, CALIF.
Oakland, Where Rail and Water Meet.
KLZ—DENVER, COLO.
Wav Out West in Denver.
KMA--SHENANDOAH, IOWA.
Keeps Millions Advised.
KNRC-—LOS ANGELES, CALIF.
The Friendly Station.
KOA—DENVER, COLO.
Rocky Mountain Broadcasting Station.
KOAC —-CORVALLIS, ORE.
Science for Service.
KOB-—STATE COLLEGE, N. MEX.
Sunshine State of America.
KOCIH-—OMAIHA, NEBR.
Voice of 2,000 Students.
KPO-—SAN FRANCISCO, CALIF.
Tlée Voice of San Francisco, the Ciiv by the Golden
rale.
KPRC-—11OUSTON, TEX.
W here Seventeen Railroads \leet the Sea.
KOP—PORTLAND, ORE.
KQP and the Portland News.
KQW- SAN JOSE, CALIF.
King's Quickening Word.
Station of the World.
KSL—SALT LAKE CITY, UTAH.
Salt Lake City, The Center of Scenic America.
KSMR-—SANTA MARIA, CALIF.
The Valley of Gardens.
KSO-—CLARINDA, IOWA.
Keep Serving Others.
KTAB--OAKLAND, CALIF.
Knowledge Truth and Beauty.
KTHS- HOT SPRINGS NAT'L PARK, ARK.
Kum to Ilot Springs.
KTNT-—MUSCATINE, IOWA.
The Home of the Calliaphone, the first new tone in
40 Years.
KTW-—SEATTLE, WASH.
Serﬁe the Lord, Preach the Gospel, Evangelize the
‘orld.
KUOA--FAYETTEVILLE, ARK.
The Vouce of the Ozarks.
KUSD—VERMILLION, S. D.
Scvuth Dakota U for South Dakotans.
KUT—AUSTIN, TEX.
Kum to the University of Texas.
KWKC-—KANSAS CITY, MO.
Keep Watching Kansas City.
KWUC-—-LEMARS, IOWA.
The Best 50 Watt Station on the Air.
KWWG-—BROWNSVILLE, TEX.
Kiom to the World's Winter Garden.
WAAM-—NEWARK, N. J.
The Sunshine Station.
WAAW-—OMAHA, NEBR.
Where Agriculiure Accumulates Wealth.
WABI—BANGOR, ME.
The Community Voice.
WABZ-—NEW ORLEANS, LA.
The S:ation with a Message.
WAFD—PORT HURON, MICII.
Gateway to Great Lakes.
WAIT—TAUNTON, MASS.
We Are in Taunton.

Pioneer Broadcuasting
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SLOGANS OF BROADCASTING STATIONS IN U. 5. AND CANADA 6"

WAMD—MINNEAPOLIS, MINN.

The Call of the Nortl.
WBBL—RICHMOND, VA.

The Gateway North and South.
WBBM—CHICAGO, ILL.

WBBM, The Stewart-Warner Station.
WBBP—PETOSKEY, MICH.

There's only one Petoskey.
WBBS—NEW ORLEANS, LA.

The Gospel Wave.
WBBY—CHARLESTON, S. C.

Seaport of the Southeast.
WBDC—GRAND RAPIDS, MICH.

Your Friendly Station.
WBNY—-NEW YORK, N. Y.

The Voice of the Heart of New York.
WBRC—BIRMINGHAM, ALA.

The Biggest Little Radio Station in the World.
WBT—CHARLOTTE, N. C.

Queen City of the South.
WBZ—SPRINGFIELD, MASS.

The Broadcasting Station of New England.
WCAC —STORRS, CONN.

From the Nutmeg State.
WCAD—CANTON, N. Y.

The Voice of the North Country.
WCAL—NORTHFIELD, MINN.

At St. Olaf, the College on the IIill
WCAU—PHILADELPHIA, PA.

Where Cheer Awaits U.
WCAX—BURLINGTON, VT.

The Voice of the Green Mountains.
WCBD—ZION, ILL.

Where God Rules Man Prospers.
WCBE - NEW ORLEANS, LA.

2nd Port U.S. A.
WCBQ—NASHVILLE, TENN.

We Can't Be Quiet.
WCBR—PROVIDENCE, R. 1.

New One in Every City Where I Am.
WCCO—ST. PAUL-MINNEAPOLIS, MINN.

Gold Medal Station WCCO.
WCOA—PENSACOLA, FLA.

Wonderful City of Advantages.
WCSH—PORTLAND, ME.

The Voice from Sunrise Land.
WCWS—PROVIDENCE, R. I.

The Birthplace of the American Cotton Industry.
WDAD—NASHVILLE, TENN.

The Athens of the South. Where Dollars are Doubled.
WDAF—KANSAS CITY, MO.

The Nighthawks, the Enemies of Sleep.
WDBE—ATLANTA, GA.

We Distribute Better Equipment.
WDBK—CLEVELAND, OHIO.

Broz-Casting from Cleveland.
WDGY —~MINNEAPOLIS, MINN.

See Young Again.
WDOD—CHATTANOOGA, TENN.

Wonderful Dynamo of Dixie.
WEAN—PROVIDENCE, R. I.

We Entertain a Nation.
WEBC—SUPERIOR, WIS.

Head of the Great Water Way.
WEBH—CHICAGO, ILL.

Voice of the Greal Lakes.
WEBQ-—HARRISBURG, ILL.

Blue Bird Station.
WEBR—BUFFALO, N. Y.

We Extend Buffalo's Regards.
WEBZ—SAVANNAH, GA.

Savannah, Georgia's Port. -
WEEI—BOSTON, MASS.

The Friendly Voice.
WEMC—BERRIEN SPRINGS, MICH.

The Radio Lighthouse.
WENR—CHICAGO, ILL.

Makers of Radio for Years to Come.
W FAM—ST. CLOUD, MINN.

Granite City of the World.
WFBG—ALTOONA, PA.

Original Galeway to the West and Wish You All the

Very Best.

WFBH—NEW YORK, N. Y.

Voice of Central Park.
WFBJ—COLLEGEVILLE, MINN.

In the Heart of a Landscape Paradise.
WFBM—INDIANAPOLIS, INDIANA.

Good Will Station.
WFBR —-BALTIMORE, MD.

Home of the Star Spangled Banner.

WFDF—FLINT, MICH.
The Vehicle City.
WFRL—BROOKLYN, N. Y.
The Voice of Brooklyn.
WGBB—FREEPORT, N. Y.
The Voice of the Sunrise Trail.
WGBF—EVANSVILLE, IND.
Gateway lo the Soulh.
WGES—CHICAGO, ILI.
World's Greatest Electrical School.
WGHB-—CLEARWATER, FLA.
The Springtime City Uniting the World.
WGR-—BUFFALO, N. Y.
Key City of Industry.
WHAR—ATLANTIC CITY, N. J.
Pioneer Broadcasting Slation of Atlantic City.
WHAS—LOUISVILLE, KY.
My 0Old Kentucky IHome.
WHAV—WILMINGTON, DEL.
Wilmington—First City of Firs! State.
WHAZ—TROY, N. Y.
The Oldest College of Science and Engineering in
America.
WHB—KANSAS CITY, MO.
The Heart of America.
WHBF—ROCK ISLAND, ILL.
Where Historic Blackhawk Fought.
WHBG—HARRISBURG, PA.
Where Harrisburg Broadcasis Gladness.
WHBP—JOHNSTOWN, PA.
The Voice of the Friendly City.
WHBJ—FT. WAYNE, IND.
In the Middle of the Middle West.
WHBU-—ANDERSON, IND.
The Home of Chief Anderson.
WHN-—NEW YORK, N. Y.
The Station of the Great White Way.
WIAD—PHILADELPHIA, PA.
The Voice from the Birthplace of Liberty.
WIAS—BURLINGTON, IOWA.
On the Muississippi.
WIBA—MADISON, WIS.
Four Lakes City.
WIBM —CHICAGO, ILL.
The Gypsy Station.
WIBW—LOGANSPORT, IND.
On the Banks of the Wabash.
WIBX—UTICA, N. Y.
The Hub of New York State.
WIL—ST. LOUIS, MO.
Watch It Lead.
WIOD—MIAMI BEACH, FLA.
Wonderful Isle of Dreams.
WIP-—PHILADELPHIA, PA.
Watch Its Progress.
WJAG—NORFCLK, NEBR.
The Home of the Printer's Devil.
WIJAR—PROVIDENCE, R. I.
The Southern Gateway to New England.
WIBB—ST. PETERSBURG, FLA.
Land of Perpetual Sunshine.
WIBC—LA SALLE, ILL.
Belter Homes Station.
WLBL—MADISON, WIS.
W isconsin Land of Beauliful I.akes
WIBR—OMRO, WIS.
Omro, the Center of the State of Lakes.
WJJID-—MOOSEHEART, ILL.
Call of the Moose.
WKAV—LACONIA, N. H.
The Voice from the Winjipesaukee Lake Region.
WLIT—PHILADELPHIA, PA.
The Quaker City Siren.
WLSI—PROVIDENCE, R. I.
The New England Station.
WLW-—CINCINNATI, OHIO.
The Station With a Soul.
WMBB—CHICAGO, ILL.
Station on the Trianon Ballroom.
WMBF—MIAMI BEACH, FLA.
Down in the Land of Palms and Sunshine—Down
Where It's Always June.
WMC—-MEMPHIS, TENN.
Memphis, Down in Dixte.
WMCA-NEW YORK, N. Y.
Where the White Way Begins.
WNAD—NORMAN, OKLA.
Voice of Soonerland.
WNAL-—-OMAHA, NEB.
Pioneer Broadcast Station of Omaha.
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WNAT —PHILADELPHIA, PA.
We Never Are Tired in Philadelphia.
WNBH-—-NEW BEDFORD, MASS.
The Gateway to Cape Cod.
WOAN-—-LAWRENCEBURG, TENN.
Waltch Our Annual Normal.
WOAW —OMAHA, NEB.
WOAW, the Omaha Sation.
WOAX —-TRENTON, N. J.
Trenton Makes, The World Takes.
WOC-—DAVENPORT, IOWA.
Where the West Begins and the State Where the Tall
Corn Grows.
WOCL—JAMESTOWN, N. Y.
WOCL-—We'reon Chatauqua Lake and " Jamestown"'
the Pioneer Furniture City.
WOKO—NEW YORK, N. Y.
The Pioneer Radio Service Station.
WOLGOG—CAMP LAKE, WIS.
The Play Ground of the Lake Region.
WOOD—GRAND RAPIDS, MICH.
The Furniture Capital of America.
WOWL - -NEW ORLEANS, LA.
Where Owl Batteries Are Made.
WOWO-—FT. WAYNE, IND.
Wayne Offers Wonderful Opportunities.
WPCC—CHICAGO, ILL.
We Preach Christ Crucified.
WPG-—ATLANTIC CITY, N. J.
WPG—World's Play Ground Atlantic City.
WPRC - HARRISBURG, PA.
The Capital City of the Keystone State.
WPSC - STATE COLLEGE, PA.
I'he Voice of the Nittany Lion.
WOQAC -AMARILLO, TEX.
Where Quality Alone Counts.
WOQAM - MIAMI, FLA.
Most Southern Broadcasting Station in the United
States.
WOAN - SCRANTON, PA.
The Voice of the Anthracile.
WRAF--LAPORTE, IND.
T'he Voice of the Maple City.
WRAW- —READING, PA.
The Schuylkill Valley Echo.
WRBC-—VALPARAISO, IND.
World Redeemed By Christ.

WREO—LANSING, MICH.

Watch— Reo.
WRNY-NEW YORK, N. Y.

The Radio News Station.
WSAR—FALL RIVER, MASS.

Fall River Looms Up.
WSBC—-CHICAGO, ILL.

1t Won't Be Long Now.
WSBT—SOUTH BEND, IND.

Voice of the Hoosier State.
WSKC—BAY CITY, MICH.

Where the Summer Trails Begin.
WSM-—NASHVILLE, TENN.

We Shield Millions.
WSMH —-OWO0SS0O, MICH.

Watch Shattuck Music House.
WSRO—HAMILTON, OHIO.

We Sell Radio Only. (The Oldest Exclusive Radio

Store in the West.)

WSSH-—BOSTON, MASS.

Strangers Sunday Home.
WSVS —BUFFALO, N. Y.

Watch Seneca Vocational School.
WTAD—CARTHAGE, ILL.

We Travel All Directions.
WTAL—TOLEDO, OHIO.

The Gateway to the Sea.
WTAR—NORFOLK, VA.

Down in Old Virginia.
WTAX —STREATOR, ILL.

Tappa Keg O’ Nails.
WTIC-—HARTFORD, CONN.

The Insurance City.
WWAD—PHILADELPHIA, PA.

Penn City Station.
CFCT —VICTORIA, B. C.

The Mecca of the Tourists.
CFCY —~CHARLOTTETOWN, P. E. ISLAND.

The End of the Black Fox Trail.
CIWC—SASKATOON, SASK.

The Voice of Saskatoon. The University City.
CKNC—TORONTO, ONT.

In the Land of the Sky Blue Water.
CKY—WINNIPEG, MANITOBA.

Manitoba's OQwn Station.
CNRA—MONCTON, N. B.

The Voice of the Maritimes.
CNRV-—VANCOUVER, B. C.

Voice of the Pacific.

TIME IN ALL PARTS OF THE WORLD
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All About Standard Time

The United States adopted standard time in 1883, on the initiative of the American Railway Association, and at noon of November ‘18th,
1883, the telegraphic time signals sent out daily from the Naval Observatory at Washington were changed to the new system, according to
which the meridians of 75°, 90°, 105°, and 120° west from Greenwich became the time meridians of Eastern, Central, Mountain, and Pacific
standard time respectively.

United States standard Eastern time is used from the Atlantic Ocean to a line through Toledo, Monroeville, Mansfield and Newark, O.;
thence through Huntington, W. Va.; Norton, Va.; Johnson City, Tenn.; Asheville, N. C. Atlanta and Macon, Ga.; and Apalachicola, Fla.
U. S. standard Central time is used from this first line to a line through Mandan, N. D.; Pierre, S. D.; Pierre, S. D.; McCook, Neb.; Dodge
City, Kans., and along west line of Okla., and Tex.; standard Mountain time is used from the second line to a line that forms the western
boundary of Mont., thence follows the Salmon River westward, the western boundary of Idaho southward, the southern boundary of ldaho
eastward, and thence passes southward through Ogden and Salt Lake City, Utah; Parker and Yuma, Ariz. U. S. standard Pacific time is
used from the third line to the Pacific Ocean.

Almost all countries throughout the world use standard time that differs from Greenwich time by a whole number of hours or half-hours;
a few countries, however, use standard time based on the longitude of their national observatories.

TIME CHART

San New York- Halifax Rlo de London Sweden Pe(l:r"ozad Calcutta Borneo h?)anlul. Tokio Stdney Auckland
Hawall | Francisco] Denver Chicago | Havana Washinglon HBuenos Janetro Paris G.M.T.| Germany ktantinople | Bagdad Bombay Java China Central PMelbourne New Samoa

PCT | MST|CST-D Cuba aylight Ares Brazit Madnid Switzerland |Capetown Persia India Jutch E. 1) Western | Australia | Fastern -]Zcaland

EST I Saving ! Itaty Jerusalem Australia Australia
1.30P.M}, 4.00P.M[. 5.00P.M. 6.00P.M| 6.30P.M| 7.00P.M| 8.00P.M 8.00P.M} 9.00P.M{Midnight/0000 . | 1.00A.M/2.00A.M] 3.004.M/ 5.00A.M 6.00A.M 8.00A.M{ 9.004.M}10.00A.M.}1.30A.M| Noon
23 500|600 1700 |73 _]soo _fo00 _|ooo li000_ § 1.00a.M o100 200 300|400 600|700 looo._ fro0o _l11.00 .. §2.30P.M] 1.00P.M.
3306001700 ]800 |83 _]ooo 000 _|1000._ l1100. J200___lozo 300 }a00___|500. 700 800 . J10.00. _J11.00___|Noon . |1.30___]200
430 _|700_..} 800|900 |93 ltooo _ [1100 1100 |Midnighd 300 __losoo __ | 400|500 _|eoo. __|800 _.|900  [11.00 __|Noon .| 100P.M[230_ 1300
5304 800_.] 900 1000 1030|1100 L1200 [Midnighed 1008.M| 200 Josoo | s00__ 600|700 900 1000 |Neon. .| 100r.M| 200 . 330|400
630 900 liooo  lieo__ |30 1.00A.M| 200 | 5.08..__J0500 .| 6.00___|7.00_._|800. . {000 _J1a.00 | 1.00r.M| 200 | 300 |raso | 500
730 (1000|1100 | Midpighg12.304.M] 1.00a.M] 200.__| 200 {300 | 600 _ locoo . | 7.00__ 800|900 |11.00___|Noon. . |200__ |300__ 1400 |s30_ | 600
830 1100, | Midnigh 100AM| 130 | 200 | 300|300 |00 _|700  loroo. .| 800|900 110.00_ INeon | 1.00p.M| 300|400 _ | s00 _leso_ | 700
()

9.30. | Midnighd 1.00a.M} 2.00_ | 230|309 |400.__ [e00. {s00._.]800___losoo | 900.___|1000 1100 |100p.M| 200 __{4a00. ]500 | 600 730 ] sloo

1030 §100aM 200 | 300|330 1aco  |soo _ |so00 600|900 loooo _ [10.00__[11.00_ _ [Noon  |200 __|300__ 500|600l 700 |83 000

11.30....1 2.00. 3.00 4.00.....} 4.30___{ 5.00 6.00. 6.00.._.{ 7.00._._.{10.00. 1000.......1.11.00 [Noon.......| 1.00P.M| 3.00___| 4.00__] 6.00 700.__f 8.00___19.30._. .110.00

12.30A.M, 300 _| 400 |S00 _ |s30__ |eoo. l700___|700 ._|800__[11.00__ ]1100 . Noon. | 1.00P.M|200 _ |300 500|700 800 . 1900 ho3o__l11.00

130|400 |so00o. leoo_. 630 |700 . 1800|800 |900.  _|Noon  |1200 | 1.00P.M| 200|300 500|600 . |800 900 11000 1130 Midnight

230 500|600 700730 _ {800 _ |900 1900 000 |10opMirsoo .| 200|300 _laco |00 _ |700  looo | __J2.30a.M 1.00a M.

33 |60 |700 800 {830 looo koo $ooo 1100|200 oo . | 300 400 Isoo T700 800 |iooo. 130 200

430 1700|800 l9o0o__ 930 __hooo _h1oo  h100_ [Noon ..|300 1500 .| 400 500|600 _|800___ |900 1100 1230-_ 1300

530|800 |900  |1ooo _foso _ l10o_ 1200 [Noon. . |1.00P.M[4.00 _f1600 _.| 500 _|60u__{700 900 |1000  Midoighl 3.30.._| 400

30 J900_ [ooo_ Jugo 130 [Noon . |100P.M.)1.00PM{200._|500_ [1700 | 600__{700__|s00___hooo |inoo__ Jrooam|200 [300 [a30 L1500

730, Ap.00._ 1100 Noon. . h230P.M]|100P.M[200 _ {200 1300__ {600 1800|700 1800 _]o00 100 IMidnish#200 300|400, 530|600

830 1100 Noon . |1.00PM]/130 300 1900. .| 8.00._.]9.00.._ 10.00._ M 1.00A.M| 300 0.7

930 Noon. _|1.00P.M) 200|230 _| 2000 9.00.__o.00. . 1100 J1.00aM| 200|400

1030 |1.00P.M]| 200|300 ]330 2100 . 1000 ‘ 200 .| 300|500 _

1130|200 1300|400 _ 230 _ |s00__]600___|e00 | 700 000 |2200 300 .| 400.._{ 600 700 800__|930__|1000 |

12.30PM.[300. 400|500 530 l6vo___{700 _ |7.00 ]800 l1.00. 2300 400 so0__ |700__ | 800|900 hoso__ l1100

Note—The: heavy lines denote a change of date. Passing the heavy line, gaing to the right, denotes the following day. Passing the heavy line to the
left, denotes the previous day. All figures on the same horizontal line indicate standard time in the various Time Zones at the same instance.
Table For Making Time Transitions
gT I

Eastern Standard Time.. . ... ... ... .. ... ... .. 1 2 3 4 5 6 7 8 9 10 11 12
Central Standard Time. .. . S35 1Ya3r¢C r 12 1 2 3 4 5 6 7 8 9 10 11
Mountain Standard Time... .. ... ... . ... .. 11 12 1 2 3 4 5 6 7 8 9 10
Pacific Standard Time.. ... ... .. .. .. ... ..... 10 11 12 1 2 3 4 5 6 7 8 9

HOW TO USE TIME TRANSITION TABLE

If a station is giving a program at 8 o’clock Mountain time and you wish to find what this is equivalent to in Central time, find 8 o’clock
in the third or Mountain time row. Then immediately above it in the same vertical column will be found the figure 9 in the Central time row.
This indicates that the program would be heard at 9 o'clock Central time.
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Some F undamental Facts About Radio

Uias]

HE simple fundamental facts of

science are so involved in a
mass of complex details today that
the tendency is to concentrate one’s
attentions on the details, and to give
up the task of understanding the how
and why of scientific matters as im-
possible.  But nevertheless it is true
that the fundamentals are just as
simple as ever, and that even the least
scientifically-minded of us can picture
the ground work upon which modern
scientific achievements are based if a
few fundamental principles and their
applications are presented to us in the
proper light. Radio vision, broad
casting, and even the celebrated Ein-
stein theory are capable of being un<
derstood (not in the most exact math-
ematical manner perhaps, but in a
broader and less accurate sense) by
the layman.

Let us consider first the nature of
sound. It is a wave motion, com-
parable to water waves, transmitted
primarily through the air. Wood,
metal, and other substances placed in
the path of the waves take up their
vibratory motion and help to trans-

WIRES

s

TELEPHONE
TRANSMITTER

BATTERY

SOUND WAVES

‘VALVE

POWEL CROSLEY, Jr.
mi
ress on their journey, and because some

of the sound energy is absorbed by the
vibrating air and converted into heat.

A
The vibrating bell sends out sound waves
through the air.

Water waves behave in a similar way
—Dbecoming smaller in size as they
travel out in the form of an ever-
widening circle, from their source.
Now within distances of from a
few feet to often several thousand
feet (depending upon the loudness of

LT Tyl R
from place to place and used with a
machine which will reconvert the
groovings on the record into sound.
This system has been developed into
the modern phonograph.  Second,
for rapid transmission of the sounds,
the sounds may be used to control
some form of energy which is easily
and quickly transmitted from one
place to another, and the correspond-
img fluctuations of the energy may
be reconverted into sound at the re-
ceiver end of the line.

The earliest device to make use of
this latter method was the telephone.
In the telephone system wires are run
from the speaking post to the listen-
ing post. Through them is sent an
electric current. The current can be
transmitted economically, and any
change in the strength of current
effected by devices at one end of the
line can be noticed almost instantane-
ously at the other end of the line. At
the speaking post a device called a
“microphone” is connected in the
line. Tt has in it a diaphragm which
vibrates when struck by sound waves.
The diaphragm is so arranged, together

A\ ﬁ a0 ﬁ s n
Lt Tl LS
d sl WWN

)

I SOUND WAVES
TELEPHONE
RECEIVER

Sound waves are produced at the receiver, which correspond to the sound waves striking the transmitter. The valve in the lower figure is
analogous to the transmitter; the pressure gauge at the lower right is analogous to the telephone receiver.

mit them, but generally they are
damped out much more quickly, and
become unintelligible at a much shorter
distance from their origin in all sub-
stances other than air. As one goes
farther and farther from a sounding
body, the sound becomes weaker and
weaker. That is because the spreading
out of the sound waves in all directions
makes them grow smaller as they prog-

the sound), sound waves themselves
have sufficient energy to carry voices
and music to listeners. When it is
desired to transmit speech or music
over greater distances, some sort of
auxiliary apparatus must be resorted
to. One of two methods may be used:
First, a permanent record of the
sound may be made upon a piece of
matter and this record transported
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with other parts of the microphone,
that when it vibrates, the resistance
of the electric line at that point is
changed, and consequently the
strength of the flowing electric cur-
rent is varied. The action of the mi-
crophone is very similar to that of a
valve in a water pipe—it allows more
or less of the electric current to flow,
according to the vibrations of the
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sound
phragm.
The fluctuations of current caused
by the microphone at the speaking
post are almost instantly noticed at
the receiving station.  There a de-
vice known as a ‘“receiver” is in

waves influencing the dia-

CONTROLS STRENCTH
OF RADIO CURRENT

and Heinrich Hertz, led to the estab-
lishment as a fact that a vibratory
electric current produced just such
kind of a space-propagated energy as
was wanted. It was shown experi
mentally that electrical apparatus em-
ploving vibratory electric currents of

MICROPHUNE

cauld therefore be sent out in accord-
ance with the dots and dashes of the
telegraphic code. He erected another
conductor at some distance from the
transmitting apparatus, and, of
course, every time a dash or dot of
energy was sent out from the trans

e

AERIAL

CURRENT, ., .

DEVICE FOR MAKING
VIBRATORY ELECTRIC.

GROUND
— e

At the transmitting station, the sound waves actuate the microphone which in turn varies the strength of the vibratory electric current used to

serted in the line. Tt converts the
electric current fluctuations into
sound. In construction, the receiver
is quite simple, consisting merely of
an eclectromagnet so placed as to at
tract an 1ron diaphragm when a cur-
rent flows through it. The fluctua-
tions of the current cause the dia
phragm to be attracted more or less,
and therefore to vibrate in the same
manner as the diaphragm of the mi
crophone at the speaking post.

send out electric waves from the aerial.

high frequencies, radiated energy into
space, and that this energy, further-

more, would cause a vibratory elec-,
tric current to be set up in any con-
ducting medium located within its m-

fluence.

It remained only to harness this
encrgy, propagated through space, in
such a way that it could be used for
practical telegraphy and telephony.
Marconi, early in the nineties, set
his hand to_the task, and early suc-

JJIIT\"/\[\[\ /\ '/\'n'fi/\

mitter, a vibratory electric current of
high frequency would be set up in this
conductor.

Now this high-frequency vibrating
electric current was much above au
dible frequencies. It was of too great
frequenc_v to operate a headphone re-
ceiver, and even if it would have been
capable of operating a receiver, this
fact would have been of no avail, in-
asmuch as the vibrations of the re-
ceiver diaphragm would have been

’
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RADIO

AUDIO

o
FREQUENCY
O

o~
FREQUENCY

AMPLIFIER

DETECTOR
-0

AMPLIFIER ]

GROUND

At the receiving station, the radio waves are reconverted to vibratory
fied by the detector, further amplified and final

Thus the transmission of speech
over wires is fundamentally simple.
To accomplish the same results with-
out the use of wires requires some
kind of easily controllable, fast mov-
ing energy, that will travel through
space. Until recent vears, no such
form of energy was known. During
the nineteenth century, however, the
brilliant researches and theoretical de-
ductions of certain scientists, among
whom were James Clerk Maxwell,
Joseph  Tenry, Herman Telmholtz,

ceeded in his endeavors. He demon-
strated that the radiation of energy
from the transmitting apparatus de-
pended to a large extent on the length
and height of the conductors from
which the energy was radiated, and
that the radiation was greatly im-
proved by connecting one terminal of
the apparatus to the ground. In the
transmitting apparatus he connected
a telegraph key, so that energy was
radiated only when the key was de-
pressed, and so that spurts of energy
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electric current at radio frequencies.
ly changed back -to sound waves at the loud speaker.

W)

(o )

This current is amplified, then recti-

bevond the audible range. But it
had been found that a certain device,
called a “coherer,” could be made to
act hke a relay under the influence
of this high-frequency current, allow-
ing current from a local battery to
flow whenever the vibratory current
acted upon it. A coherer was there-
fore attached to the conductor used
for receiving purposes, and a head-
phone receiver placed in the circuit
of the local battery attached to the
coherer. ~ The headphones would
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the vibrations
and the

then chck wienever
were started or stopped,

telegraphic signals sent out by the
transmitter

This

could be received.

was all very well for tele-

current which was continually fluct-
uating in strength, instead of remain-
ing steady. Because the vibrations of
the radio current were so far more
rapid than those of sound, 1t would

“radio tube.” The broadcasting of
speech and music as now done by
means of modern radio equipment s,
then, very similar to the transmission
of speech and music, as done n the

RADIO-FREQUENCY VIBRATING CURRENT

AMANAARNAANAAR

VYUV VYV

VARIATION IN STRENGTH
CAUSED BY SOUND WAVES .-
AT BROADCASTING STATION A

ﬂr{m\mm/\[\/\

VU

n[\[\[\[\[\ﬂn

~J.

TELEPHONE
DIAPHRACOM

TOTAL EFFECT ON DIAPHRAGM

Radio frequency current,

graphic purposes. \Vhen the task
was undertaken of adapting the use

of this radiated, or “radio” energy,
for telephonic purposes, difficulties
were, however, encountered. It was

quite simple, of course, to connect a
microphone in one end of an electric
line and a telephone receiver in the

whether unmodulated. as shown in upper figure. or mod:ilated.

uuvvuvvvvv

\/vavvvuuwv

.....

receiver.

have heen easy to have regulated their
strength in accordance with the
sound waves, just as was done in the
telephone, had it not been for their
continual fluctuations in strength.
These fluctuations were at trequen-
cies well within the audible range,
and therefore caused a continual buz-

/\/\m\i\tmw\/\m/m

1S ZERQ AS SIGNALS ARE RECEIVED

as indicated below, are incapahle of actuating a telephone

ordinary telephone, the fundamental
difference being that a vibratory radio-
frequency electric current is substituted
for the direct current of simple tele-
phone cequipment.

The use of this vibratory current
does troduce one complication, and
that is that one half of the high

AFTER ONE HALF 1S BLOTTED OUT BY DETECTOR
SIGNALS CAN MOVE DIAPHRAGM AS THEY GROW
STRONGER AND WEAKER

The modulated and rectified current can move the diaphragm of the telephone receciver.

other, to cause fluctuations in the
electric current flowing through this
line by impressing sound vibrations
on the microphone, and tc reconvert
the electrical fluctuations into sound
bv means of a telephone receiver. 1In
radio, however, a problem presented
itsel{ from the start—the radio cur-
rent was not a steady flow of direct cur-
rent like telephonic current, but was
of a vibratory nature. Furthermore,
the kinds of devices used in the early
history of radio to produce the re-
quired energy, gave out a vibratory

zing or grinding noise which drowned
out all attempts to regulate the vibra-
tions by means of sound waves.
The first step that was necessary
in order to make radio-telephony
practical was, therefore, to develop a
generator of sustained radio currents,
that is, of radio currents which did
not fluctuate. Several devices for
accomplishing this purpose were de-
veloped, but the one that has becn
found most practical for broadcast-
ing 1s the three-electrode thermionic
valve, or, in more common words, the

wwWww americanradiohistorv com

=~ THIS HALF BLOTTED ouT __ P
BY DETECTOR .- T
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frequency vibrations must be blotted
out in order for a telephone receiver
to respond to the received current
This will be made clear by an exam
ination of the diagrams. “A” shows
the steady radio-frequency current as
it 1s hefore being controlled or modu-
lated by the sound waves. “B”
shows the radio frequency current
which has been made stronger and
weaker, or modulated, in accordance
with the sound waves at the studio.
Now the rapid vibrations of the radio
(Continued on page 91)
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The Antenna and Loop

A(__'UESTIO.\' that is often heard
and generally answered by “yes”
or “no” is one that leaves much doubt
in mind. One such question asked in
radio 1s: “Can I use a loop antenna
with this set or must I erect an out-

V4 1

// *i
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\\\ !

' \

Portable radio receivers emploving small loop
antennae have been developed to a highly per-
fected stage.

door antenna?’ \With this question
for our consideration, we are going to
go down to the rockbottom truth of the
matter and find out for ourselves just
what conditions stipulate a compre
hensive answer, whether positive or
negative in response.

By definition, an antenna is “a sys-
tem of suspended wires of any form,
kept free from surrounding objects
and carefully insulated therefrom, used
for the reception or transmission of
radio waves.” Thus, among the most
popular types we have the “T.” in
verted “L,” vertical “1” and pyramid
antennae. By far, the most efficient
antenna in general use is the single wire
iverted “L.” type and this statement
1s made without reservation. It is
most efficient when its fundamental
wave-length corresponds to that of the
wave-length of the signals desired to
be received as will be explained later.
In practice, of course. this condition is
only approximated, since for the most

I}

part, receiving antenna systems are of
the untuned type—aperiodic in nature.

In Fig. 1 is depicted a “T" type
antenna (we will consider, for the
sake of brevity, a single wire antenna
throughout) and how its fundamental
wave-length can be readily calculated.
By the definition of “T" type, it is
meant that the lead-in from the hori-
zontal 1s connected exactly at the cen-
ter. If 1t is not connected at the
center, the antenna is then to be con-
sidered as of the inverted “L” type.
Since wave-length is measured in
meters (a meter being the equivalent
of 39.37 inches), the fundamental
wave-length of such an antenna can be
measured by adding the length of one-
half the horizontal portion to the
length of the lead-in and ground wires.
To this sum is added the equivalent
length of the few turns of wire which
constitute the primary coil in the re-
ceiving set.

The inverted “1.” type is shown in
Iig. 2. Its wave-length is calculated
in precisely the samie manner as above,
except that the entire length of the
horizontal portion is measured. The
lead-in should be taken off at the very
end.

In [Fig. 3 can be seen the vertical “T”

By LEON L. ADELMAN
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antenna and the method of finding out
its fundamental wave-length.

“But why bother about all this?”” one
may ask. For no other reason than to
msure against nmking the antenna too
long or too short and thus prevent
either a condition of non-selectivity or
else poor volume in reproduction.

“\Vhat type, then, shall I choose?”
is the next question. And the answer
to this depends upon your locality, the
environment about your dwelling. In
some measure to be explained later, it
also depends upon the type of receiver
one is using. (A so-called “more
powerful” set needs less pickup energy
for fair results.

Together with the question of “what
type shall [ use?” we might add, “How
long shall [ make it?”

If one is located in an area congeste
with a multiplicity of broadcast sta-
tions, a reasonably short antenna will
afford him a happy medium. On the
other hand, if one is situated several
miles away from a station, a long an-
tenna will bring in distance and allow
of maximum volume.

Where space is limited for the in-
stallation of a horizontal type aerial,
the vertical antenna will function well
provided that it can be made long

9 l" Xm
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“~INSULATOR
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DIRECTIONAL CHARACTERISTICS

Fig. 1. The “T” type of antenna and
how to calculate the wave-length.
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its directional characteristics.
The valve Im averages about 10 meters.

The diagram shows
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cnough. The following is the answer
to this question:

At the present time, with the broad-
cast channel including the wave-
lengths between 200 and 550 meters,
we have more stations on the air than
the ether can possibly afford to have
without interference from each other.

Between the limits of the broadcast
range, there are 350 channels cor-
responding to wave-lengths one meter
apart. In order to receive the full
cnergy from each of these separate
bands, it is necessary to tune the an-
tenna to what is known as resonance—
a condition in which the wave-length
of the signal is equal to that of the
antenna. In former days, the antenna

r o7 7

N\
~ INSULATOR

INVERTED **L* TYPE o |

1}

,—msmmons--\
RECEIVER-

=

LEAD-IN""
. DIRECTIONAL
CHARACTERISTICS

One type of antenna which has gained
It is the

Fig. 2.
wide popularity is the inverted *“L.”
best all-around antenna.

system was tuned to the incoming
signal, but as progress went along m
the development of more efficient re-
ceivers and since the tuning process
involved an additional control, the

o 2

a

(39 T "
Fig. 4.
three types

fair results.
from *“a” to

1

A

tuned antenna was superseded by the
aperiodic type which has been found
to be quite effective for all purposes.

Keeping in mind that amplification
at the higher wave-lengths 1s presum-
ably known to be greater than that at

Graphical
of antennae
lengths at which each can be operated for
l?‘b't'he “T" type, the length
length; in the inverted “L,” it is also from
“a” to *b.” but this time the wave-length
is shown to be one-half;
“I” type, “a” to *“b’’ represents one-quarter
wave-length.

the lower wave-lengths and that with
the same amount of power input 2a
signal on 200 meters will travel
further than the same signal on 600, it
may seem perplexing to decide whether
or not we want an antenna having a
fundamental wave-length nearer 200
meters than one nearer 600.

However, the wave-length of the
average antenna installation should be
in the neighborhood of 175 meters.
And it has been found that this
average installation is quite capable
of all that may be required. .\ctual
measurements have shown that the
energy picked up by a receiving
antenna varies more or less in accord-
ance with the graph shown in Fig. 5
curve (a). This curve takes into con-
sideration the antenna alone. The
effect of coupling a tuned circuit to it,
such as for instance the grid circuit o!
a radio frequency amplifier or detector

4|

Showing another form of loop antenna operat-
ing with a radio frequency receiver.

——

a

(1% 1 “'
the
wave-

representation of
and the

determines the wave-

likewise, in the

fact that the ordinary short antenna
having about 60 feet in its horizontal
portion, 40 feet in the lead-in and 15
feet for the ground connection, is
capable of receiving over the broadcast

1 __—~INSULATOR

71*_?‘

| VERTICAL
= “1" TYPE

| VERTICA
LRECEIVER S
| e ANTENNA
Im
—— DIRECTIONAL
e CHARACTERISTICS

Fig. 3. Where space does not allow the erec-
tion of a long antenna, the vertical type will
afford good results,

range from 200 to 550 meters, with
such excellent results.

An interesting series of curves is
shown in Fig. 4. It represents the
three different types of antennae, to-
gether with the conditions under which
each may operate. Thus, the “T”
tvpe can be made “full-wave,” “half-
wave” or “quarter-wave” in length.
The others can also be made similarly.
Of course, when we speak of a “full-
wave’” antenna, we have particular
reference to one certain wave-length,
as for example, 300 meters.

Within definite linuts, the longer the
antenna, the more the energy that will
he picked up. Thus, the energy may as-
sume such proportion as to necessitate
loose coupling between antenna and re-

?a

“I“

i

_—

= A

2

tube creates the condition
curve (b). The antenna is no longer
aperiodic, but semi-aperiodic, the
coupling between the coils serving to
tune the antenna to a measureable
degree. This then accounts for the

shown m
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ceiver. Otherwise, broad tuning may
manifest itself and several stations
may come in, on or near the same
dial setting. If the antenna is made
as described, it will be found very
effective.
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The Loop
I'he loop antenna is merely an in-
ductance on a large scale, so designed
that when tuned by a suitable con
denser, 1t will cover the wave-lengths
of the broadcast stauons. The larger

A beautiful type of installation showing the
“T'" type antenna and the rigidly guyed
antenna mast.

the loop, the more the energy that will
be picked up. This is in a degree neces
sary, for the loop is an inefficient col
lector and the very best loops will pick
up no more than 3¢, o 5¢, of the
total available energy. However, us
we increase the size of the loop, we
also increase the inductance, so that we
must be careful not to exceed the
limits allowable, to receive hroadcast

¢ S T S SV T W G S S S G S S WY S U 1

(a)
APERIODIC
ANTENNA

IN RECEIVING ANTENNA

TE ST

ENERGY

I WS W W W S G |
FUNDAMENTAL OF ANTENNA - {75 METERS

The loop itself can be made from
two to four feet square, the larger size,
as said beiore, being best. In fact, ii
the loop could be made with its sides
separated by one-half wave-length, it
would correspond in effectiveness to
an antenna one wave-length long.

The following information is given
for various sizes of loops and for
various sizes of condensers :

Frame 00025 00035 0005
Number of turns

2 fu square 20 14 10

3 ft. square 16 12 8

4+ ftr. square 12 8 )

1 he use ot too smail or 100 large a
wire for winding the loop is to be
avolded, for no other apparent reason
than that, 1f a small size wire is used, it
1s liable to break easily, and on the
other hand, if a heavy wire is used, it is
dithcult 1o wind. The average size
wire is No. 22 and this will give as
good results as any. The insulation
can be anything irom enamel to double
siik covered

‘he question of the tvpe of loop 1o
use often comes to mind. There are
two distinct types—the spiral or pan
cake type and the solenoid or box tvpe
Both have more or less the same char
acteristics and the problem as to selec
tion should depend only upon one’s
taste. It 15 true that the pancake loop
has a shghtly higher resistance due to
the fact that the turns decrease n
diameter as the winding approaches
the center and that in order to com-
pensate for the loss of inductance
value, a few more turns must be
added. See Fig. 6.

Of course, the shape as well as the
size of the loop determines its charac

Fig. 5. A purely aperiodic antennu when con-

nected to a radiv receiver, does not exist, as can

be seen in this graph. The effect of coupling the

tuned grid circuit of the first tube ecan readily
be seen.

Curve (a) shows the relative amount of en-

ergy that can be picked up by an aperiodic

antenna; curve (b) shows how much more

energy can be collected if a receiving set is
coupled to it.

(b)

SEMI- APERIODIC
ANTENNA

50 100 150 200 250

o

300 350 400 450 500 550

WAVE - LENGTHS OF INCOMING SIGNALS

mg. Thus, in order to use as much
mnductance in the greatest area as pos-
sible, we must employ as small a
variable capacity or tuning condenser
as possible. A 00025 mfd. will serve
our purpose admirablv, as this is the
smallest variable condenser that will
allow covering the entire broadcast
range, satisfactorily.

teristics. Thus, we often see circular
loops ; hexagonal and octagonal ones;
two rotary loops, one within the other
and a variety of other types, some
pleasing to the eye, others, freak-look-
ing. However, no matter what par-
ticular style or shape that is used, a
certain amount of inductance must he
had and this is where the larger-size
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loops win. [t 1s neveriheless true that
with some receivers, hardb any differe
ence can be noted when using different
tvpes of lovps. This will be explained
carefully in the following paragraphs
“Can | use a loop with my set >-—a
question that i often asked and mwre
or less carelessly answered. To
answer 1t properly, it is necessary to
consider that there are five funda-
mental tvpes of receivers and that
each has its own peculiar capabilities.
We have at the present date, the non-
regeneranive set, including all types of
crystal sets (not retlexes) and those
circuits which use no uckler feedback
or capacity feedback, or radio fre-
quency amplification preceding a non
regenerative detector. Next come the
regenerative receivers which constitute
a great portion of the receivers in use
This type includes reflex circuits, in-
ductive and capacitative feedback cir-
cuits and all those tvpes of sets which
employ no radio frequency ampli
ncation before the detector tube.

1

PANCAKE  TYPE LOQP

L

SOLENOID TYPE L0OP

Fig. 6. There are two distinct types of loop
antenna—the spiral and the solencid.

I'he radio frequency classification,
has without doubt, the greatest
number of ditferent combinations
and these receivers are predominant
m the broadcast field. In this class
can be found, the neutralized, stabil
1zed, reversed feedback, reflexed and
regenerative radio frequency circuit,
practically all of which are popular
with radio fans. In the next class
we have the super-regenerative set.
This type of receiver has as yet not
been developed to the point where
it has achieved any marked degree
of success and, as a rule, is not used
for broadcast reception. The last
type of set, the superheterodyne,
stands among the best distance get-
ters and the most selective types of
receiver built.

L.oops cannot be used with every
type of set, for the reasons outlined
herewith. In the non-regenerative
classification, a loop cannot be used,
regardless of whether tubes or crys-
tals are used, unless the set is in the
immediate vicinity of a broadcast
station. Any distance over an eighth
of a mile from a station will necessi-
tate the use of an antenna (indoor
or outdoor). At best, it is a poor
policy to attempt the use of a loop
on a non-regenerative set, volume
and selectivity being lacking.

Good results can be obtained with
a loop on a regenerative set, but
even when emploving this type of
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receiver it is best to use an antenna.
The reflexed regenerative sets offer
excellent results with a loop. There
is one thing that must be kept in
mind when using this type of re-
ceiver with a loop. That is, not to
allow the loop to be placed too
close to the set, as excessive feedback
takes place and the field of the tuning
coil interacts with that of the loop and
uncontrollable oscillation may result.

If one has a tuned radio frequency
receiver of any of the various modi-
fications described previously, he
can successfully supplant the an-
tenna with a loop. See Fig. 7. It
can be clearly understood from that
sketch how to incorporate a double
circuit jack so as to permit of the use
of a loop or of an antenna. In the
radio frequency circuits as well as
the regenerative circuits, care must
he exercised to prevent the loop’s field
from interacting with that of the
radio frequency transformers. Keep
the loop at a respectable distance
from the set.

As regards the superheterodyne
and the use of a loop, nothing more
need be said than the fact that it is
the best combination for distance.
A superheterodyne will work on an
antenna as well as a loop, but it s
necessary to keep the length of the
antenna short.

[Having pointed out the types of
receivers which will work on loop
antennae, the next question which
arises is “How can we account for
the fact that such good results are
being had with loops, when they are
so inefficient, picking up, as stated
before, only 3% to 5% of the energy
that a good antenna can?”’

This is an important cuestion
the answer to which will also answer
the question “Is it worth while incor-
porating a loop antenna, although I get
good results on my antenna?”’

VARIABLE
AERlALV '/ CONDENSER
]

Loop

Mf <
[}
Ay
\
\
‘
Y
]

DOUBLE TIRCUIT JACK”

= GROUND l
Fig. 7. Provision can be made to use either a

loop or an antenna on a radio set, if the con-
nections shown above, are made.

Good results with a loop depend
upon the following conditions:
When the set is a sensitive one
(either regeneration or tuned radio
frequency amplification may be used
to gain good sensitivity) ; set is near
or in the neighborhood of a steel
structure; loop is in vicinity of a
number of antennae; radiation takes
place from a more powerful re-
ceiver, and when the territory is
free from ‘““dead spots.” These are

all very important items to be taken
into consideration when summing
up the reasons why good results can
or cannot be obtained with a loop.

Comparison

Comparing results obtained with
an antenna to those with a loop, we
find that they are closely alike. so
much so that with a good receiver,
no appreciable difference can be
noted. However, with a receiver of
mediocre design, it 1s best to con-
tinue with the outdoor antenna. A
loop may serve to bring in a few
stations, but certainly, there will be
a decided lack of volume and di
tance reception.

Very good success can be obtained when using
a loop with a super-heterodyne. Here is one
of the portable variety.

To the same extent, and even
more imperative, it is necessary to keep
the antenna well clear of surrounding
objects and to insure a condition of
good insulation, to keep the loop from
the proximity of nearby metallic ob-
jects. Keep the loop away from the
loud speaker horn, especially if the
latter is made of metal.

In Fig. 8 is shown a method of
insuring the best distance and
volume which may be obtained with
a loop. An outdoor antenna is con
nected to a loop fastened to the wall
and preferably concealed. This loop
may consist of about 10 turns of bell
wire in a four-foot square form.
The other end of the loop i
grounded. An ordinary loop is then
connected to the receiver and placed
near, in inductive relation, to the one on
the wall. In this instance, the loop
loses its directional characteristics to an
extent, but signals come in which might
never have been heard before. The an-
tenna is the collector, and through
the process of inductive coupling
advantage of maximum volume,
minimum static, and greater dis-
tance-getting ability is assured.

In summing up, it need only be
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kept in mind that even though the
loop as a collector of energy is very
inefficient, still, its inefficiency is
more than made up for by the
powerful receivers we have today.
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QUTDOOR ANTENNAY

LOOP FASTENED
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Fig. 8. A novel stunt to employ if you want

to get extreme distance and greater volume.

Two loop antennae are used in conjunction
with an outdoor antenna.
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\Who can tell, but that at a later
date. development will have pro.
gressed to the stage where the loop
itselfi will take no more space than
the average size inductance and re-
ceivers will be so small and compact
that thev will actuallv be “vest-
pocket editions”?

Conclusion

In the last analvsis, the use of either
a loop or antenna with the right kind
of radio receiver will give about the
same results. In the first instance, tun-
ing may be sharpened, volume may be
slightly diminished and distance will
probably drop off. In the second case,
a maximum of volume, distance and
slightly  broader tuning may result.
Static is decreased to almost a negli-
gible quantity by the use of a loop and
reception from all points of the com-
pass comes in with the same directional
characteristics.

A typical spiral type loop.

Now that it is sunumer time, one
should go over his antenna installation
and clean or replace the insulators,
erect a new wire, put in a lightning ar-
rester, ascertain that the masts are se-
curely guyed and see to it that the
lightning ground as well as the receiver
ground is perfect.
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New Radio Developments

ONSIDERING the infancy of

this fascinating industry, since
the time that it first aroused the enthu-
siasm of the public (1921), we cannot
help becoming fascinated at the re-
markable strides in the development of
radio apparatus, both in design and
cfficiency, new circuits, new apparatus,
new principles, and a tendency to
siniplify and do away with the compli-
cations that retarded this industry’s
progress. It is not the purpose of this
article to delve into and show the ad
vances made, but rather to show the
more radical departures from the old
and exceedingly 1nefficient instruments
that were used in the days of “‘wire-
less.”  Very few will recall the hard-
ships of the “old timer” and “brass
pounder,” for there are now compara-
tively few B. C. L's who participated
in those davs, with apparatus that is
now considered as antique but never-
theless served faithfully in its time and
gave complete satisfaction.

Vacuum Tubes

There can be no doubts but what
wireless or radio as it is gow called
made its first and most important step
forward when the three element
vacuum tube was invented and mtro
duced by Dr. Lee Del orest, in 1906.
It 1s the most sensitive device known
and with it 1s made possible present
day receiving and transmission. At
the time of 1ts mtroduction, the crvs
tal detector was performing rather
satisfactorilv, but nevertheless had its
dificulties which created a desire for
a more efficient and sensitive detecting
device. The crystal detector required
constant readjusting, was not over sen-
sittve, and had no dependable means
of amplifying the signals. The vacuum
tube in those days was a bulky but
frail affair, consumed much filament
current, and was rather unstable due
to gases which were left within the
tube in the pumping process. The
vacuum pumps at that time were not
as efficient as the present ones being
used. there being no demand for a
high degree of vacuum before that
time. Slowly, vacuum tube design be-
gan advancing. Vacuum pumps were
lesigned to create a high degree of
vacuum.  Tubes were designed for
different functions, thus a soft or gase-
ous tube was developed for detection
purposes (UV-200 and C-300). These
tubes were very much more efhcient
than their predecessors, but required
an enormous amount of filament cur-
rent, one ampere for each tube used,

By JOSEPH BERNSLEY
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to be exact, thus requiring large and
bulky storage “A” batteries. However.
as the old saying goes, “necessity is the
mother of invention,” and so tube de-
sign advanced. Research engineers ex-
perimented with metals that were
known to have a high electronic emis-
sion when coated with certain alkaloids
and therefore would not require as
much current. As a result of this re-
search work, we now have tubes with
thoriated filaments (metal filaments
coated with thorium) such as the 201-A
or 301-A type, 199,\VD-11 and 12, etc.,
which tubes consume ouly from .06 of

Fig. A. A revolutionary departure from con-

ventional condenser design. In this case, the

stator is connected to the frame and the rotor

is an isolated unit. insulated from the stator
plates.

an ampere for the 199 type, to .25 of
an ampere for the storage battery tube.
The enormous saving in filament con-
sumption is obvious, if we use six of
the old type tubes at one ampere apiece,
six amperes are flowing; if we use six
of the present type tubes, 199 tvpe,
only .36 of an ampere is reguired; six
of the 201-A or 301-A type require
only 1.5 amperes. Progress in vacuum
tubes is still being made, vacuum tubes
are being developed to operate direct
from the lighting source, whether of
the alternating or direct current type.
Inventors are trying to eliminate the
filament element from the tube, and use
some material which will emit a suffi-
cient number of electrons at ordinary
temperatures to make the tube opera-
tive. \We can safely rest assured that
some material benefit will be derived
from their present tedious experiments.

Variable Condensers and Coils

As this new interesting method of
obtaining entertainment and amuse-
ment took hold, the public became en-
thusiastic and compared notes on the

80
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amount of stations and number of
miles received the night before. Thus,
Mr. Jones would say to Mr. Brown,
“l.essee now, last mght 1 got the
‘Night Owls’ out in Minnesota, and
the ‘Tamborine Serenaders’ in Goh-
gah, and etc. etc.” and Mr. Brown
would look somewhat hurt and puzzled
and remark, “That’s funny, last night all
I could get was the locals.” That night
Mr. Brown would do some tall think-
ing, as a result of which would come
the determination to purchase a new
and wonderful receiver which would
get him all the distant stations he
would want, so that he too could boast
to his friends of what he got the nmght
before. There were many Mr. Browns
at that time (there are now) or radio
set owners who at that time responded
similarly. Economics teaches us that
“demand regulates supply” a result of
which caused manufacturers to con-
centrate on the design of the instru-
ments which make the receiver effi-
cient,—the coils and condensers. They
knew that there were a great many
losses 1n these instruments that could
be decreased to a minimum or elimi-
nated, and so came about a revolution-
ary movement or fad called “low loss.”
Condensers were designed in all shapes
and sizes, but all from a rugged me-
chanical and electrical standpoint. The
plates of both rotor and stator units
were soldered to decrease the resist-
ance of the condenser, beside placing
the dielectric that supports or holds
the instrument together at the weakest
points of the electrostatic field.

The story of the straight line fre-
quency condenser is an interesting one.
The first good type of condenser used
(and there are still many being used
and purchased at the present time), was
that of the straight line capacity type,
—thus if we made equal changes in the
dial reading O to 100, equal changes in
capacity would be obtained. The dis-
advantage of this condenser was, with
broadcast stations as they are now ar-
ranged—200 to 550 meters, the sta-
tions between 200 and approximately
350 meters would crowd in on a rela-
tively small portion of the condenser
dial 1.e. O to 30, whereas the rest of the
dial would be comparatively “empty.”
The next step was the straight line
wave-length condensers which for
every equal change in the dial reading
from O to 100 will give an equal change
in_meters or wave-lengths. Although
this eliminated some of the crowding
of the short wave stations (200 to 350
meters) that was experienced with
the straight line capacity condenser it
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was not totally satisfactory, as stations
were being assigned by frequency and
10 kilocycles apart. This left the only
remaining possible solution (the solv-
ing of this problem of the straight line
frequency condenser was exceedingly
difficult from a design standpoint and
from the manufacturer’s angle of mass
production) the straight line frequency
condenser, which for every equal
change in the condenser dial reading
would result in an equal change in fre-
quency.

Some very interesting samples of
modern low loss straight line trequen-
cy types of condensers are shown in
Figs. A, Band C. In Fig. A is shown
a low loss straight line frequency con-
denser of unique construction and en-
tirely different from conventional de-
sign. Contrary to the usual type, the
stator is connected to the frame,

whereas the rotor is a completely iso-
lated unit and insulated from the stator

igs. B and C.

bakelite composition (turned in a
lathe), thus keeping all metal away
from the front of the receiver and re-
ducing any body-capacity effect that
might result. The plates of the con-
denser are made from a special low
resistivity brass alloy and are of uni-
form thickness being levelled to obtain
this characteristic by a special receiver.
Contrary to the usual run of straight
line frequency condenser this condens-
er does not take up much room, its
total length when both rotor and stator
plates are engaged is approximately
three inches. )

Figs. B and C illustrate two other
types of extremely rugged, both me-
chanically and electrically, straight
line frequency condensers. Both types
have been measured in our laboratory
and found to have a very practical
straight line frequency curve.

The subject of coils is a very pecu-
liar one, the development of this in-
strument having branched off in sev-
eral directions. The first attempt of
manufacturers was to reduce the re-
sistance of the coils which had so much
to do with retarding the signal energy
as it came in to the receiver and was
amplified. This was done by using
larger gauge wire and reducing the
amount of dielectric support that held
the coil in position as much as possi-
ble. With the advent of the Neutro-

Two other designs

dyne and other types of non-oscillating
receivers a great deal of discussion
was aroused as to the probable causes
of oscillation, or ‘“whistles” and
“squeals” as the layman refers to it.
Some engineers claimed that oscilla-
tion in an ordinary five-tube tuned
R.F. set was produced by magnetic
coil feed-back, and produced coils that
had a linnted magnetic held to prevent
this interaction. As a result of their
efforts we now have the toriod and
binocular coils.

In the toroid coil we have a coil
whose magnetic field, due to its pecu-
liar construction is exceedingly small
and close. Thus, if we place three such
coils in a receiver with some little space
between each (approximately two or
three inches), we can easily see that
no magnetic reaction could possibly re-
sult, thus preventing violent oscillation
and instability which would ordinarily
result. A\ very efficient coil of the
toroid type of unique construction is

of straight line frequency condensers.

that shown in Fig. D. The windings
are rigidly fastened to a circular bake-
lite strip which winds around the top
and gives the coils its circular shape.
This feature tends to keep the coil at
a constant inductive value which char-
acteristic is usually spoiled by windings
that are loose and constantly shifting.

Fig. E illustrates a coil of the bin-
ocular type. It consists of two cylin-
drical windings connected in series
with the primary wound within the
secondary turns. Its magnetic field is
also limited and in opposing fashion,
thus giving a self-neutralized coil. The

Fig. D. The Toroid type of coil. Due to its

pgcnhar construction its inherent characteris-

tic is that of minimum magnetic field feed-
back.
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particular coil is shown in a rigid form
all of which results in a very etficient
coil of constant mductive value.

It should not be understood that
these coils can entirely replace the
cylindrical type ov coil wound on an
ordinary cylindrical bakelite or hard
rubber tube, as we know it. The afore-
mentioned coils should only be used in

Fig. E. A Blnocular coil of unique construc-

tion. It ia used in self-neutralized type of

receivers where oscillations or ‘‘squeals’” are
not desired.

certain reccivers where interstage coil
coupling is not desired, and where
quiet operating receivers of the neutro-
dyne or neutralized type are preferred
Many people hold up their hands in
horrot when they listen 1o the squeals
and whistles emitted from loud
speaker attached to a recciver of the
regenerative or oscillating type. Still
others believe only in regencrative re
ceivers as heing the most cfficient and
hest distance-getters.  Suffice to say
that both tvpes can produce equal
satisfaction, this being only a question
of personal taste.

Fig. I’-‘ Another type of Binocular coil. This
coil is of the wxelf-supporting type to reduce
di-electric losses.

Loud Speakers

Few realize that in the old days loud
speakers (for radio reception pur
poses) were unheard of amongst the
radio amateurs and enthusiasts of that
day. The radio listener then would
be tickled to death if the signals were
audible with headphones. loud speak
ers first became popular about 1919, but
despite this late start have made enor
mous progress. Those who started in
early # this industry will recall the loud
speaker which was constructed so that
an ordinary headset could be clamped
on two openings on special projections
leading from the sides of the loud
speaker. The headset was function-
ing as what we would now term as the
loud speaker unit, and the horn as the
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sound-box which supplies the neces-
sary air colummn, and amplifying device.
Loud speaker engineers weren’t inter-
ested very much in the quality of re-
production, overtones, reproduction of
high and low tones, etc.. etc., but they
became so later on. Loud speakers that
were capable of giving extraordinary
volume regardless of their reproduc-
tion factor at various audio frequen-
cies, were next introduced. Some use
power {rom an external source, such
as the storage battery or from direct
current lighting mains. Their popu-
larity was extremely short, for the
radio public was fast becoming edu-
cated as to the possibilities of a radio
receiver and loud speaker. Scientifi-
cally constructed loud speakers and
cone speakers are the results, and we
can now listen to a radio receiver con

constructed on scientific acoustic prin-
ciples.  Special wood and fibre is used
practically throughout the entire con-
struction, thus eliminating the metallic
tones and reproducing sounds, natur-
allv. In Figs. G and H are illustrated
the cone type of loud speakers. These
operate on the principle of vibrating
side discs or parchment somewhat sim-
ilar to the sides of a drum which are
set mto vibration. In this particular
instance, the loud speaker units are
used for actuating or vibrating the
cone discs of parchment (some cone
speakers employ different material),
thus producing sound. The tone ob-
tained from this type of speaker is ex-
ceedingly pleasing, even though in
many cases the sound is not natural.
In other words, the quality of repro-
duction is enhanced.
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Fig. K. A Radip Receiver designed from an electrical und mechanical efliciency stand-point.
The sturdy chassis construction permits the construction of a receiver that will last a life time.

nected to cither of the above and notice
the absolute fidelity of the tones re-
produced, in many cases heing as exact
or superior to the quality of repro-
duction as obtained irom a phono-

graph.

Fig. G. A loud speaker constructed on scien-
tific principles. It is designed to fit in with
the surrounding living room furnishings.

\What present day loud speakers look
like 1s clearly shown in Figs. F, G, and
H. They are made so that they fit into
ordinary living-room surroundings,
not so obtrusive as their predecessors,
harmonious, and entirely satisfactory.
In Fig. ¥ is shown a loud speaker

Receiving Sets

The greatest advance made was in
the design of receiving sets, as can
be easily seen by a comparison of
modern receivers, with the old type
of *“wireless” using the old audion
tube mounted on the front. Manu-
facturers are starting to realize that
the more fool proof, and the greater
the mechanical and electrical strength
their product has, the easier it is to sell,
besides their service or maintenance
problems are decreased. Radio receivers
have hecome so popular, and the con-
sumers ideas, as to just what he would
like to have the set as regards general
appearances, furniture design, size,
etc., so varied that we now have a
number of receivers on the market,
which although they serve the same
purpose, are ditferently constructed as
concerns the aforémentioned. In one
thing we can agree, and that is that
the number of tuning controls on a
receiver must be as low in number as
possible.  Too many controls confuse
the prospective purchaser, make the
receiver seem hard to tune and control,
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and usually results in the loss of a sale,
when the radio retailer tries to ex-
plain in a technical way why numerous
controls are sometimes beneficial. Just
what constitutes too many controls is

Fiz. H. An earlier type of cone loud speaker

which illustrates the various parts and

mechanism which make up this style of
speaker.

another and somewhat more difficult
question. Some will be amazed to
learn that this factor is dependent upon
location. The following explanation
although somewhat technical is the
only satisfactory means of answering
this problem. Those technically versed
know that the greater the number of
tuned carcuits employed in a radio
receiver the greater the selectivity
obtained. So much for that. This
class or “intelligencia” also know that
in some particular localities where
broadcast stations are from 150 to 300
miles away, the selectivity factor is not
desired as there 1s no use for it. Inter-
ference i1s only experienced where the
recerving station is in close proximity
to the broadcast station. And so, in
geometrical fashion, we can safely
conclude that for those who desire re-
ceivers and are located near a broadcast
station (20 to 25 miles) a receiver em-
ploying two or three controls should be
sufficient, while for those located at a
distance from the nearest broadcast
station, one or two controls will be
satisfactory.

(Continued on page 176)

Fig. J. Radio sets as they are designed at

the present day. The above illustration shows

a self-contained, neat, receiving set. No an-
tenna and ground is required.
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Vacuum Tubes and Their Work

By Dr. ALFRED N. GOLDSMITH

7Y HE entire broadcasting structure
rests on a vacuum tube foundation,

therwise stated, without vacuum
tubes there would be no broad ting
t 1 "’. 15

tive and far-reaching receiving sets,
no loudspeakers of remarkable volume
and marvelous tone, and in fact no
radio industry. There would be, how-
ever, the old-time void in home life
as well as the old problem of what to
do with the long evenings spent at
home.

It is doubtful if radio telephony,
which i3 the technical basis of radio
broadcasting, would have become
practical without the vacuum tube.
In fact, until the advent of the im-
proved vacuum tube, radio telephony
was a crude laboratory experiment.
All prior devices for the generation
of radio tclephone waves were erratic
in action and unsuited to musical re-
production. When a steady wave
generator  was eventually secured
there was the problem of controlling
the waves so that they might carry a
faithful impression of the sound
values to be transmitted through space.
This process is called ‘“modilation.”
In the days before the vacuum tube
modulators and so-called speech ampli-
ficrs, the wave-creating energy had to
be handled by the microphone direct.
And since the usual microphone can
handle but a small current without
frying and baking itself out of useful
existence. it is evident that the early
radio telephones were either limited
in power or were supplied with a con-
tinuous flow of fresh and costly micro-
phones as necessary replacements. But
allowing that the radio telephone
waves, 11 some manner or other, did
get on the air, modulated to a degree,
but essentially weak, the receiving
sets then available were not capable

intercept the radio waves, the sound
rendition was in the form of faint
speech and phonographic music in the

ears of the listener. It was a wonder-
ful exercise for the imagination, too,
listening to those elusive signals!

1

This girl is a check inspector, which means that she checks up the inspections of other

inspectors.

In her hand is the complete “mount” or inside assembly of a UV-199 tube. with

filament, grid, plate, supports, anchorages, flare tubhe and exhaust tube. ready for insertion

in the glass bulb.

To ensure the highest standards at all times. the check inspectors take a

certain percentage of the parts, in this case the mounts. and give them an extra inspection.
A powerful magnifying glass is required to inspect the delicate assembly.

—

Successive stages in the
manufacture of a dry
cell vacuum tube show-
ing how the elements are
arranged with the glass
vacuum bulh. From left
to right are the plate,
grid, filament on support,
assembled elements, ele-
ments within tube and
finally the completed
tube,

Photos by Courtesy of
Radio Corporation of
Amenrica

of intercepting these over an appre-
ciable distance. And when they did

telephone receivers tightly and even
painfully clamped to the perspiring

83
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Such is the doleful picture of radio
telephony prior to the advent of the
three-element or standard vacuum
tube of today.

A Rival of Aladdin’s Lamp

We have marvelled at the fantastic
story of Aladdin’s lamp which did all
manner of things for its possessor
through its command of the genii. Yet
in the present-day vacuum tube we
have a lamp that is as versatile and as
valuable as the brass lamp of the well-
known Aladdin. Our miracle lamp
also controls a giant worker, elec-
tricity, and bids him do whatever
tasks we may designate. Thus the
present-day vacuum tube converts

B e
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plain direct current into high-fre-
quency current for propagating radio
waves. The vacuum tube magnifies
or amplifies delicate electrical varia-

And at the receiving end the pro-
cess is quite the same. The delicate
radio-frequency energy induced in the
antenna or loop of the radio receiver

-
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On this large table 150 vacuum tubes are operated at one time, for the purpose of seasoning
or agcing them. The tube filaments are operated at different voltages and for different lengths
of time to prepare the filament material for the work to be done by the vacuum tube.

tions to unbelievable proportions and
without distortion of the original
values. I'he vacuum tube rectifies
alternating current into direct current.
he vacuum tube enables us to con-
trol a powerful current by the dic-
tates of a very weak current. And
there are many other things which
this modern Aladdin’s lamp will and
does do in radio and other applications.
As a typical example of the amazing
feats pertormed with our miracle
lamp, there 1s the broadcasting station.
he vacuum tube takes the voice of
the man at the studio microphone and
mcreases its power over 50,000,000,-
000 (yes, fifty billion!) times. e can-
not conceive what that means, but
perhaps this may help convey some
impression of such voice magnifica-
tion: if everyone on earth were to get
together and shout in unison. the voice
power produced would still fall far
short of the voice of the broadcasting
station. The world’s call would be
only about one-thirtieth as strong!
How the vacuum tube goes about
magniiving the voice at the nucro-
phone is a story in itself. Sufhce it to
say here that a number of vacuum
tubes are employed, so that the mag-
nification or amplification takes place
in steps or stages. In some instances
there are as few as five or ten tubes;
i others, as many as fifteen. Each
tube in turn increases the power of the
voice current until the final tubes give
the full power for broadcasting. The
initial stages involve small tubes,
known as speech amplificrs. Then
come the larger tubes known as smod-
ulators, which in turn control the
giant oscillator tubes which generate
the energy for the radio waves them-
selves.
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Here we have a girl inspector, examining the
bakelite bases one by one for defects in ap-
pearance and construction.

is brought to the vacuum tube known
as the detector, usually by way of one
or two amplifying tubes which mag-
nify the energy. The detector in turn
controls a more powerful local source
of energy, in exact accordance with
the minute variations of the intercept-
ed radio waves which thereafter is
passed through one, two or three am-
plifying tubes until the final tube con-
trols a current sufficiently powerful to
actuate a loudspeaker. So, as in the
transmitter, the receiving end takes a
delicate current and builds it up step
by step until the desired power is at-
tained. In the transmitter, however,
we start out with direct current for
the studio microphone, which is con-
verted into high-frequency radio ener-
gy in the aerial. In radio reception,
the process is just the reverse, starting
with the almost infinitesimal high-fre-
quency radio energy and converting it
into direct current which pulsates in
accordance with the music and speech
modulations at the transmitting sta-
tion.
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When Metals Evaporate, or Electrons
in the Making

To understand the action of the
vacuum tube, which is by no means
baftling or complicated despite the scope
of its applications, it is first of all
hecessary to know something about
heated bodies and electrons.

Recent discoveries in the realm of
physics have indicated that all mate-
rial bodies are composed of minute
divisions of matter termed molecules,
and that these molecules are in con-
stant motion inside the substance.
Furthermore, it is believed that the
rapidity with which these particles
move and the temperature of the body
may Dbe closely related, so that the
raising of the temperature brings
greater molecular activity, and, con-
versely, the lowering of the tempera-
ture reduces molecular activity until
the molecules come to an absolute
standstill at the absolute zero of tem-
perature, which corresponds to 273
degrees below zero on the Centigrade
thermometer scale.

Electricity, according to physicists,
is composed of a staggering number
of infinitesimal divisions called “elec-
trons,” which are set in motion as an
electric current flows through a cir-
cuit. Thus a conductor, according to
this process of reasoning, is a mate-
rial whose molecular structure permits
electrons to pass through it. An insu-
lator, countrariwise, has a molecular
structure through which electrons can-
not pass with sufficient freedom.

Now an electron is an exceedingly
minute value. Indeed, it is so minute
that the average nund cannot picture
this ultra-microscopic entity. Perhaps
this comparison may help: it has been
estimated that the electric current re-

The grid is a most delicate part of the tube,
especially in the UV-199 and WD-11 and
WD-12 types. The machine in the background
of this view winds the grids in a long
string, which is then cut apart by these girls

to the proper length. The separate grids

are now inspected for spacing, size, ends and

other characteristics, the faulty ones being

rejected and the perfect ones passing on to
the assembly department,

quired to light a 50-watt electric lamp
is composed of a flow of 3,000,000,
000,000,000,000 (yes, the figure is
given correctly — six groups of ci-
phers) electrons per second!

So far, so good. Now let us con-
sider evaporation and what it means.

£
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We all know something about evapo-
ration, because it is a common enough
phenomenon. \Ve have often experi-
enced the evaporatioh of water, gaso-
line, alcohol and other liquids. It so
happens that solids also evaporate.
Solid water, or ice, evaporates at tem-
peratures considerably below the freez-
ing pomt. And metals will evaporate
if heated to a sufficient degree.

Evaporation, according to scientists,
can be explained within the bounds of
“molecular motion” theories by assum-
ing that some of the water molecules
have attained sufficient speed due to
the temperature to break through the
surface and shoot into space. Like:
wise with metals. If sufficient tem-
perature is attained, the molecules at-
tain suthcient speed to be shot into
space.

It so happens that not only mole-
cules of the solid but also whatever
electrons happen to be present in its
structure are shot mto space at the
extreme velocities attained by the mole-
cules. \ith an increase of tempera-
ture, more and still more electrons will
succeed in breaking through the sur-
face of the material and be flung into
space. Thus, it will be noted, we have
electrons, or electrical entities, as well
as molecules or minute divisions of the
material, given otf during the phenom-
enon of evaporation. The electrons
of electrical -entities are of negative
polarity.

Just as long as a body is cold, rela-
tively speaking, there 1s no evapora-
tion. No molecules and electrons are
shot into space. DBut if that body is
heated to the necessary degree, evapo-
ration sets in, with molecules and
electrons shot into space.

The Electronic Bridge of the
Vacuum Tube
The history af the early discover-
jes and experiments and subsequent
refinements leading up to the vacuum
tube is long and involved. Suffice it

A batch of finished UV-201-A tubes under-
going the so-called jigger test, which means
an electrical inspection for short-circuits, mis-
placed e¢lements, broken or burnt-out fila-

ments, and so on. The girl seated at the
table attends to the jigger test, with a com-
bination of lamps which tell-tales on defec-
tive tubes.
to say here that Edison, the inventor
of the electric lamp, originally dis-

covered that if a wire or plate were put

in the vacutm of an electric lamp, along
with the filament, and if that additional
element were made positive in polar-
ity with relation to the filament, cur-
rent would flow across the vacuum
from hot filament to cold plate. If,
however, the plate were made negative
with relation to the filament, no cur-
rent flowed. The reason, of course,
is that no electrons can escape from a
cold mass. Edison knew nothing about
electrons and could not fathom the
mystery of this phenomenon, but
nevertheless made note of it and since
then we know this phenomenon as the
“Edison etfect.”

In a vacuum tube, then, we have a
heated filament, which is the heated
metal body that gives off electrons as
well as molecules.. The thlament is
heated by passing electric current
through it. For this purpose we make

use of a suitable battery, called the

Among the various components supplied to the
Radiotron factory are the plates. Here is a
girl inspector, testing the plates one by one
with a direct-reading micrometer size gauge.

({3 ”}

battery. In circuit with this cur-
rent supply we place a device which
places more or less obstruction or re-
sistance to the flow of current and
therefore regulates the heating of the
tube filament. This device 1s called
a rheostat.

Our vacuum tube filament is heated.
We have a flow of electrons, or
negative entities of electricity. Sup-
pose we msert a small metal plate,
which is called the plate, and give it
a positive charge with relation to the
filament. We may use another battery
for this purpose, called a “B” battery.
Instantly we have a flow of electrons
from the heated filament to the plate.
We have, to all intents and purposes,
a bridge across the space in the tube.
Shut off the “A” battery current, the
filament hecomes cold and the elec-
trons no longer come out of the fila-
ment, so that our electronic bridge is
broken. Turn on the “A” battery cur-
rent and the electrons immediately re-
establish the electronic bridge. If we
make the plate negative with relation
to the filament, the electrons are no
longer pulled away from the filament
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and therefore no electronic bridge is
established.
So here we have the principle of a

s

Tere are the type UV-201-A tube mounts or
inside assembly receiving the regular inspec-
tion. The inspector carefully examines each
mount, to make certain that there are no
mechanical defects. ller sole (ool for this
work is a pair of delicate tweezers. for this
work is of the most delicate kind.

one-way traffic bridge. Electric cur
rent will flow across the electronic
bridge from the hlament to the plate,
but not in the reverse direction. I‘eed
alternating current, or current which
changes its polarity many times per
second, to the vacuum tube described.
and all the energy of one polarity will
be passed through, whrle the energy of
the other polarity will be left behind.
thus converting the alternating cur
rent into direct current. This is the
principle of the wacim titbe rectifier,
so extensively employed for storage
battery rechargers.

The addition of a plate or second
member to an eclectric lamp gives u:
the two-cleinent tube or diode. which
is employed mainly as a rectifier in
radio transmission and also in recharg
ing storage batteries for the receiving
end. In the early days of radio, two
clement tubes or diodes were employ-
ed as detectors for reception, but these
tubes lack the necessary sensitivity
called for in present-day practice.

The Role of the Grid

Referring again to our electronic
bridge with its one-way traffic, let us
assume that we can assign a trafhc
cop to the task of regulating the flow
of traffic. The authority of the law
stands Dbehind that cop. le merely
raises his hand, with the expenditure
of neghgible power, and the traffic
comes to a stop. le waves his hand
or blows his whistle, and the traffic
moves once more. Ile is actually con-
trolling hundreds and even thousands
of horsepower in the form of motor
traffic, yet he is doing it with little
or no effort of his own making.

Well, we have an electric cop who
does just that job in the present day
vacuum tube. We call him the grid,
because it so happens that this mem-
ber of our tube is made in the form
of a grid, or several turns of wire.
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With the expenditure of little energy,
this grid controls the flow of traffic
across the electronic bridge just as
effectively as though it were a sluice

Step by step assembly of the larger size tube,

such as used in the average storage battery

type radio receiving set. This tube is the
201-A Radiotron.

gate of a hydro-electric power plant.
By making the grid alternately posi-
tive and negative, the-amount of cur-
rent flowing irom the hot filament
to the plate can be increased and de-
creased, the grid itself taking prac-
tically no power.

It will now be noted that because of
the delicate vet positive action of the
grid. which gives us the three-element
or triode tube, 1t becomes possible to
control a relatively poweriul local cur-
rent by means of an exceedingly mi-
nute external influence. It is the dif-
ference between the grid charge and
the plate current which determines
the amplification characteristic of a
vacuum tube. Thus, if this difference
is 1 to 10, our tube is capable of a
ten-fold amplification or, to put it
another way, a drop of one volt in
the grid will result in a corresponding
drop of 10 volts in the plate. This
also explains why a vacuum tube makes
such a sensitive detector for the re-
ception of radio waves. \Vhat is more,
the plate current instantly follows
every variation in the grid charge,
so that we have perfect reproduction
of the delicate grid variations, which
1s essential in handling voice currents.

The Necessity of High Evacuation

Electrons are delicate little things,
as we have already learned. If they

are to form an electronic bridge
across the gap in the vacuum tube from
hot filament to cold plate, through the
control of the grid traffic officer,
there must he no obstructions placed
in the way. Obviously, if plenty of
big gas molecules are left in the tube
after the air has been withdrawn, the
electrons are going to have a much
harder time working their way from
one side to the other, and we are cer-
tain to have a state of affairs quite
similar to a subway rush.

Years ago the research laboratories
took up the extensive study of the vac-
uum tube, especially from the angle
of high evacuation so as to remove as
many of the remaining particles of
gas as possible from the so-called
vacuum tube. Vacuum pumps were
vastly improved; a complete study
was made of the action of various
gases on electronic evaporation ; num-
erous experiments were performed to
determine the effect of gases absorbed

In due course the flared tube is provided
with a glass stem, the exhaust tube (for
Radiotrons are now of the tipless kind, so
that the exhaust tube has to be provided else-
where but at the tip of the glass bulb) and
the so-called welds or lead-in wires. There are
seven wires imbedded in the assembly which
this girl inspects, four passing through the
pinched part of the flare tube, and three used
as anchorages.
mm the metal of the electrodes and the
glass walls of the vacuum tube. The
result of these extensive experiments
and studies took the form of marked
improvements in radio tube produc-
tion.

In producing suitable amplifier and
oscillator tubes, a high vacuum is es-
sential.  What is more, the residual
gases must be removed from the rela-
tively porous metal parts and glass
walls, lest these gases interfere with
the efficient operation of the vacuum
tube. Today, the highest grade of
such tubes, known as Radiotrons, are
not only Inghly evacuated by means of
the mercury diffusion pump invented
by Dr. Irving Langmuir of one of
the laboratories that stand behind
Radiotron development, but every pre-
caution is exercised to reduce the re-
sidual gases to the irreducible mim-
munt.  Thus the parts to be used are

treated with special gases to absorb
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moisture and oxygen, while a suitable
chemical, known as the “getter,” is
fired within the sealed tube so as to
absorb the last traces of gales that
may remam. The “getter,” usuallv
magnesium, accounts for the silver
lining of some vacuum tubes.

More Electrons from Less Electricity

‘The early vacuum tubes made use
of solid tungsten wire for their fila.
ments, with the consequence that the
usual receiving tube required about
an ampere of current to heat the fila-
ment to the point necessary for prolific
electronic emission. This heavy cur-
tent dram necessitated a storage bat-
tery, and even when a single tube was
employed in a receiving set the storage
battery required frequent recharging.
Obviously, where a detector tube and
two amplifier tubes were employed,
the storage battery had to be re-
charged every few days. The five
and six tube receivers of today would
not be feasible with those early tubes.

With a view to reducing the “A” or
hilament battery drain, the reseach lal)-
oratories made extensive studies and
numerous experiments on filament ma
terials. Soon the specially coated plat-
mum  filament  was introduced in
tubes. This consists of a thin, narrow
ribbon to which has been cemented a
thin coating of certain metallic salts.
T'his coating results in the production
of electrons with a fraction of the fila-
ment current required with pure tung-
sten. It 1s used in the well-known tubes
WD-11 and WD-12 (and their corre-
sponding new standardized base tubes
WX-11 and WX-12). Still more re-

Three different types of tubes commonly
known as dry cell tubes.

cently there was introduced the thori-
ated tungsten filament, which is also
employed extensively: This filament is
known as the “X-L” type. The thori-
ated tungsten filament 1s a tungsten
mass containing a small admixture of
thorium compound. The filament is
mounted in the vacuum tube during
manufacture, but even after the tube
has been sealed and completed, the fila-
ment 1s not ready to function until sub-
jected to a seasoning process. This

process involves the heating of the fila-

ment to different temperatures and for

—
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certain periods. By this process a layer
of thorium atoms one atom deep—and
only one atom deep—is formed on the
surface of the filament. This atomic
layer of thorium is of high electron
emissivity, so that sufficient electronic
emission is obtained from it at sur-
prisingly low temperatures and with
but a fraction of the current necessary
to produce satisfactory results with
solid tungsten. The thoriated tungsten
filament 1s continually giving off thori-
um atoms and electrons while the fila-
ment is heated, and new thorium atoms
and electrons are continually being
boiled out of the depths of the filament
to form and maintain the surface coat-
ing or layer already described. Just so
long as the proper operating conditions
are maintained, the process functions
of itself. But if excessive potentials
are applied or if the tube has been in
use for a normal life-time of such a
tube, the coating may be worn through
in spots and the performance is no
longer perfect. In this event it is often
possible to restore the coating of thori-
um particles and thus restore the effi-
ciency of the tube by what is known as
the reactivating process, described fur-
ther on.

Suffice it to say that the metallic
salt-coated and the thoriated tungsten
filaments of these tubes have had a
far-reaching influence on the develop-
ment of broadcast reception. They

At the left is shown Radiotron UV-877 used
to prevent damage to other tubes from shorted
“1” battery circuits. The tube at the right is
the UV-199, the smallest Radiotron made.
This tube is used for dry battery sets.

have made possible the supersensitive
receiving sets of today with five or
more tubes, and the operation of re-
ceiving sets on ordinary dry cells.

A Product of Research and Precision
Manufacture

A vacuum tube is quite deceptive.
The plain truth of the matter is that
appearances mean little or nothing, so
far as the quality of vacuum tubes is
concerned. It is the performance over
a period of months which brings the
total number of service hours to be-
yond the thousand mark of the honest
tube. Too often the radio novice
judges vacuum tubes by appearance
or catchy name or similarity with gen-
uine Radiotrons. Or again, the main
attraction is low price; yet low price

alone should be a caution signal, be-
cause good tubes cannot be produced
at the low prices sometimes asked for
nondescript tubes.

Good vacuum tubes are the result of
extensive research. Behind the Radio-
trons are the past and present efforts
of several vast research and test lab-
oratories, not only engaged in constant
refinements and improvements in the
product itself, but also in the develop-
ment of new machmery and manufac-
turing process which will provide a
still better tube at a popular price
within reach of all. Furthermore, the
test laboratories stand between the
manufacturer and the purchaser, in-
suring that nothing but good tubes
will ever reach the radio receiver.

The manufacture of tubes is an
intricate process involving the most
delicate form of glasswork as well as
the making and assembling of metal
parts to within tolerances of thou-
sandths of an inch. There are thir-
teen stages in the production of a
Radiotron, and at each stage that
tube must be vigorously inspected and
tested. If it fails to measure up to
accepted standards at any stage, even
the final stage, it is rejected. For this
reason every Radiotron leaves the fac-
tory a faultless and matchless radio
detector or amplifier, representing a
supreme achievement of research.

Detectors, Amplifiers and Oscillators

So far as radio reception is con-
cerned, vacuum tubes fall into three
broad classes, namely, as detectors, as
amplifiers, and as oscillators. The
tendency today is to employ the same
type of tube for the three classes of
service, although for super-amplifica-
tion or power amplification there are
special tubes. Oscillators employed in
certain kinds of receiving circuits,
such as the Super-heterodyne, employ
the usual amplifier tube; but when it
comes to larger oscillators for labora-
tory and transmitting purposes, special
transmitting tubes are employed.

For those who desire a super-sensi-
tive vacuum tube detector, irrespective
of the more critical adjustments in-
volved in its operation, there is the
“gassy” type of tube, with a lesser
degree of vacuum than the “hard” or
highly evacuated amplifier tubes. One
type of Radiotron which is a super-
sensitive detector is the UX-200. The
UX-200 has a tungsten filament and
requires an “A” battery current of 1
ampere at 5 volts, necessitating a
storage battery for efficient results.

IFor detection and amplification, as
well as the oscillator, there are three
families of Radiotrons, namely, the
highly economical UV-199 and
UX-199 Radiotrons of small size and
intended for dry-battery operation;
the WD-11, WD-12 and WX-12, all of
the same type but with different style

wwWwW americanradiohistorv com

bases, operating on dry cells; and the
UV-201-A and UX-201-A, intended
for storage battery operation.

The UV-199 and UX-199 Radio-

trons are highly economical in battery

A UV-201-A' tube iz shown at the left and
the new UX-112 power tube at the right.

current drain, and have been designed
specifically fo1 portable or home re-
ceivers having more than five tubes.
The “A” battery voltage should be
4.5 volts, with a rheostat to reduce the
applied filament voltage to 3 or 3.5.
The battery current consumption is .06
ampere, or almost 1/20 ampere, which
is truly remarkable. The thoriated-
tungsten filament, togcther with the
close spacing of the elements within
the tube. accounts for this economy.

The WD-11, WD-12 .and WX-12
Radiotrons are the proud descendants
of the first dry-cell Radiotrons ever
introduced, and remain one of the
most popular and widely used detec-
tor-amplifier tubes. The “A” battery
consists of a single dry cell for each
tube, with about 1.1 volts applied to
the- filament. The current drain is a
quarter ampere, so that for efficient
operation one dry cell should be added

The UX-201-A and the UX-200, the latter type
being the most efficient detector.

for each tube, the cells being connected
in parallel. These tubes have oxide-
coated filaments.

The UV-201-A and UX-201-A Ra-
diotrons have been accepted as the
flexible all-round storage battery tubes,



www.americanradiohistory.com

S8 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

giving ample volume in any detector,
amplifier or oscillator circuit. A six-
volt storage batterv is required for
these tubes, with the applied voltage
held at about 5. The current con-
sumption is about one-quarter ampere
per tube.

Power Tubes for Super-Power
Reception

Because of the demand for greater
loudspeaker volume without sacrifice
of tonal quality, it has become neces-
sary to employ larger Radiotrons
which will not become overloaded,
with subsequent distortion, in the last
stage of an amplifier. Thus there is
the Radiotron UX-120, which, like its
companions UV-199 and UX-199, op-
erates on three cells of dry battery
with the same voltage and a current

Another popular type of storage battery tube
is shown at the left, while at the right is a
current-regulator tube used in power units.

consumption  of but .125 ampere.

X-120 is essentially a power tube
and should be used exclusively in the
last audio amplifier stage. with a plate
potential of 135 volis as compared
with 45 to 90 volts generally employed
with the tubes alreadv mentioned.
Radiotron UX-120 can be used in any
existing UV-199 tube socket by means
of an ingenious adapter which not only
takes its ncw base but also permits of
applving the additional plate voltage.

Then there 1s UX-112, which does
for storage-battery receivers what
UX-120 does for the dry-battery re-
ceivers. UX-112 takes the place of
the last UV-120-A or UX-201-A in
the audio amplifier. It will deliver
more energy than the average loud-
speaker requires, which means ample
volume, fine tonal quality, and long
life. If desired, two UX-112 tubes
may be employed in the audio-frequen-
cyv circuit, with remarkable results for
tone and volume. This tube has a
coated filament which burns a dull red.
A six-volt battery furnishes the fila-
ment current of .5 ampere.

For those who desire the maximum

of loudspeaker volume with the best
in tone quality, there is the UX-210,
which is a super-power amplifying
tube designed primarily for use with
an eight-volt storage battery or a
specially designed rectifier for operat-
ing from the usual alternating current
socket. This Radiotron may, if neces-
sary, be employed with the usual 6-volt
battery, with reduced output, of
course.

T'ubes That Harness Lighting Current
to the Radio

Since the insistent public demand
for operating radio receivers from the
usual electric light socket instead of
from batteries, there have been intro-
duced special tubes which are known
as rectrons. These tubes are rectifiers,
serving to convert alternating current
into direct current of suitable voltage
and characteristics, in conjunction
with auxiliary equipment. There is
rectron 213, which is a full-wave recti-
fier, thus rectifying the two sides of
an alternating current into uni-direc-
tional receiving-set current, and there
1s rectron UX-216-B, a half-wave rec-
tifier. ‘Ihe usual practice is to em-
ploy a single UX-213 rectron or two
UX-216-B for full rectification.

In the train of rectifying tubes or
rectrons, there must be various tubes
for controlling and regulating the volt-
ages handled by rectifiers. Thus there
is Radiotron UX-874, which is a

Above shows the UX-213 full wave rectifier
tube and the UX-874 voltage regulator as
used in power units.

voltage regulator {ube designed for
use primarily in rectron power units
which eliminate batteries. The UX-
874 is so constructed that when prop-
erly connected it maintains a potential
of 90 volts to the radio receiver at
the 90-volt tap. It is an automatic
intelligence, so to speak, which sees
to it that the proper plate voltage is
always supplied under normal fluctua-
tions ot line current.
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Another device is Radiotron 876,
which is also a current-regulator tube.
It is employed in the rectron power
units as a silent sentinel which is
always on guard over the line current.
Unless the current is thus regulated,
the output to the receiver is not con-
stant. This type of tube is sometimes
called a ballast tube—a descriptive
term.

WoTos

%10

The UX-216-B is commonly psed as a half-

wave rectifier in power units. The UX-210

at the right is a super power amplifier for
use on 8 volt filament supply.

Then there is little Radiotron UV-
877, which is a protective device de-
signed as a safety valve to prevent
damage to the Radiotrons of trans-
formers resulting from shorted “B”
or plate battery circuits. This Radio-
tron mtroduces a high resistance when
a short-circuit occurs in the plate cir
cuit and thus protects the equipment,
while in normal operation its resis-
tance 1s neghgible.

The Importance of Proper
Connections

It is of the utmost importance that
all Radiotrons be properly connected
for detection or amplification. Not
only does the connection for amplifica-
tion differ from that of detection, but
the connection for detection is not the
same for all Radiotrons. In the case
of the UV-200 and UX-200 Radio-
trons, the grid return lead is connected
to the negative side of the filament.

Considerable leeway is allowed in the
value of the little combination device
known as the grid leak and condenser,
which is employed between grid and
grid return of the detector tube. For
very weak signals, the highest recom-
mended value will generally give great-
est sensitivity. The lowest value of
grid leak recommended is generally
best for average work, however, be-
cause of the better quality of repro-
duction on average signal strength.

—— o ———
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How to Get Better Results from
Your Radio Batteries

AR LI

N these days when radio has become

a regular institution in millions of
homes, the minds of receiving set
owners are continually busied with the
equally important problems of obtain-
ing best results and maintaining a low
up-keep cost.

110 VOLT ALTERNATING CURRENT LINE_

REGULAR LAMP
SOCKET-0R
BASE RECEPTAGLE

CHARGER

“A" STORAGE BATTERY
6 VOLTS

Diagram No. 1. Showing method of charging
““A’ battery with charger from 110-volt A. C.
line.

The radio set itself requires but few
replacements over several years’ time.
The electrical current to run the set,
however, must be obtained from bat-
teries, either dry or storage. If the
radio set utilizes dry cells it is neces-
sary to replace worn-out Datteries
periodically.  On the other hand, if
storage hatteries are used, it is neces-
sary only to have them recharged at
various intervals.

1OSITIVE

32 VOLT-110 VOLT OR 220VOLT DC.LINE |

NEGATIVE Y

REGULAR
LAMP SOCKET:

USE 32.vOLT LAMP FOR 32-VOLT CINE OR BASE
USE 110.VOLT LAMP FOA 110.VOLT LINE RECEPTACLE

WUSE 220-VOLY LAMP FOR 220-VOLT LINE

ADDING MORE LAMPS wiLL
INCREASE CHARGE RATE.
USING LAMPS OF MIGHER
WATTAGE ALSO INCREASES
'CHARGE RATE

1T 15 VERY IMPORTANT THAT NEG.
OF CHARGING LINE CONNECTS
WITH NEG. OF BATTERY
AND POS. OF CHARGING LINE TO
POS. OF BATTERY.
70 DETEAMINE POLARITY OF LINE PLACE
CHARGING LEADY IN A OLASS OF WATEA
BUBBLEY WILL RISE FROW THE NEG LEAD

A STDRAGE BaTTERY
6 VOLTS

Diagram No. 2. Showing method of charging
“A’" battery from lamp bank.

Regardless, therefore, of the medium
of power used, there is necessarily
some expense from time to time. But
even this expense may be comparatively

By JOHN T. VORPE

small or large depending on several
conditions.

Chief among these conditions are the
following :

1. Number and kind of tubes used
in the receiving set.

2. Frequency of use of the set.

3. Type of batteries used—dry cell
or storage.

4. Care of batteries.

Number of Tubes Determines
Expense

The radio sets which are finding
most popular favor today are the larger
and higher powered sets. More and
more the radio public leans toward sets
having not only the power and effi-
ciency to bring in distant stations, but
the power to bring them in clearly on
loud speakers. The set that can do
this is a multi-tube set, using from
four to eight vacuum tubes. Naturally,
such sets draw heavily on both “A” and
“B” batteries. Batteries, in spite of
improvements in construction, are more
quickly run down than in the early
days when the single tube, two and
three tube sets were in vogue. Dry
batteries require frequent replacement.
Storage batteries must be more fre-

KTO GENERATOR

POSITIVE NEGATIVES

]

1T 15 VERY IMPORTANT THAT NEG.
OF CHARGING LINE CONNECTS
WITH NEG. OF BATTERY
AND PO§ OF CHARGING LINE TO
PDS. OF BATTERY

-

TO DETEAMINE POLARITY OF UINE PLACE
CHARQING LEADS [N & OLASS OF WATER
BUBBLES WILL REE FAOM THE NEQ LEAD

LAMP gANK

USE 100 WATT LAMPS IN
PARALLEL—ADJUST BY
ADDINOG NUMBER OF
LAMPS UNTIL CORRECT
RATE 15 OBYAINED—
ABOUT 3 AMPS FOR
EACH

FOR MAXIMUM EF.
FICIENCY CHARGE
“A" BATTERY WHEN
32 VOLT BATTERY
15 CHARGING IF POS.
SI1BLE

6 VOLT “4° BATTERY

Diagram No. 3. Showing charging “A’ bat-
tery from 32-volt lighting plant battery.

quently recharged. Thus the increas-
ing number of tubes on sets means not
only greater first cost of set but also
a greater upkeep cost in power.

Use of Sets Determines Expense

Anyone knows that if a pair of
shoes is worn all day long every day
they will wear out much quicker than
the Sunday pair. The same is true of
batteries. If the set is used continu-
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pusly, it is necessary to replace dry cells
oftener or to recharge storage batteries
more frequently. No rule can be made
which will cover all batteries. There
are just so many hours of charge in a
battery. A storage battery which 1s
used only one hour each evening will
naturally require less frequent recharg-
ing than one that is used two hours
each evening. Storage batteries last
longer on one charge than any dry cell
“A” battery. So the frequency with
which the set is used will also influence
the cost of running it.

Kind of Batteries Determines
Expense

The first cost of storage batteries is
naturally greater than the cost of dry
batteries. But dry batteries must be
replaced frequently, and the larger the

110VOLTALTERNATING (CURRENT LINE

REGULAR,
—=LAMP SOCKET

OR
BASE RECEPTACLE

LEAD
ELECTROOE
40 WATT m
LANMP ALUMINUM
E—U ELECTRODE
/ 5 \
{ L J
AECTIFIER

([L T3
? (os

48 YOLTS "B~ POSITIVE
STORAGE BATTERY =

Diagram No. 4. Showing recharging of “B™
battery using chemical rectifier.

number of tubes, and the more fic
quently the set is in use, the more
often the set owner must discard worn-
out dry batteries and purchase more.
In many cases within the first year the
first cost of a storage battery will be
less than the cost of replacing dry cells
over a like period of time. This is
true for both “A” and “B” batteries.

A mistake which the set owner is
very liable to make after deciding to
use storage batteries is in the choosing
of the wrong kind of radio storage
batteries.

The capacity or amount of energy
which is contained in a storage battery,
is designated in ampere hours. There
are “A” Dbatteries on the market run-
ning all the way from 20 to 120 ampere
hours of capacity. It is necessary to
choose an “A” battery that has enough
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capacity to run the set for some weeks
hefore requiring a recharge. Thus it
would be foolish to select a battery of
low capacity for a multi-tube set.

If a set owner is looking toward

220VOLT ALTERNATING CURRENT LINE

CHARGING 24 OR 48 VOLTS
870 07 Laur CHaRQina CuRaLnT

50 WATT .08 AMPS REGULAR
100 WaATY 219 AMPS LaMP SOCKET—
125 warTY .23 AMPS OR BASE
150 WATT .28 AMPS RECEPTACLE

CHARGING 96 VOLTS )
$i2b OF Laws CraAGing CuARgn?
100 WATT .15 AMPS
125 WATY .18 AMPS
150 WATTY .21 AMPS

ALUMINUN ALUMINYM
€20 LEAD

POSITIVE

48-vOLY
ur 10

96.vOLT
T OF 87 PATTERY

Diagram No. 5. Showing method of charging
48-volt unit from 220-volt A. C. line.
economical upkeep of his set, it is wise
to select an *“A" hattery with due con-
sideration of the number of tubes and
their hourly draw of current and the
number of hours a day or week 1n

which the set is used.

IT'he same principle holds true in
selecting “B” batteries. \Vhile the
hourly draw of current from a “B”
battery is very low as compared to
that of the “A” batterv, nevertheless
frequent recharging of a storage “B”
hattery means imconvenience and more
money spent for recharging.

For the convenience of set owners
who are at a loss as to the right storage
batteries to buy for their particular
sets, charts have heen worked out by
battery manufacturers. which contain
the recommended types for each type
of tube. Additional information and
advice can usually be obtained from the
reliable batterv dealer who should be
consulted when doubt exists as to the
procedure to be followed.

Care and Use of Batteries

Notwithstanding the fact that bat-
tery engineers are daily learning new
ways of making batteries longer-lived
and more efhcient, there are a few
simple and easily understood rules
which if followed religiously will in-
sure maximum results with very little
expense of upkeep.

The level of the electrolyte should
always be kept above the tops of the
insulators in both “A” and “B" storage
batteries. This is done by periodically
adding distilled water only. In the
usual “A” batteries it is recommended
that the level of the electroiyte be kept
3y inches over the plates.

Noises in a receiving set may often
be traced to corroded or dirty terminals
and connections. Terminal posts and
connections may be kept clean by cov-
ering them with a thin coating of vase-
line. To secure best results and quiet
operation posts should be absolutely
clean and free from corrosion.

Nothing but distilled water should
ever be added, by the battery owner,
to a storage battery for anv reason
whatsoever. If it is ever necessary to
add sulphuric acid, only an authorized
battery service station should be al-
lowed to do this. No acid is ever lost
from the Dbattery unless it is accident-
ally spilled. It is the water only that
evaporates and this may be easily re-
placed from time to time.

It is well to place batteries on rubber
mats or on a dry shelf. They should
never be placed in locations subject to
extreme heat or cold or dampness.

Hydrometer and Voltmeter

The hydrometer and voltmeter are
two very useful instruments to have to
determine state of charge of radio
storage batteries.

The hvdrometer is used to test the
specific gravity or state of charge of a
storage hattery.

These directions should be followed :

1. Remove vent plugs from cells.

110 VOLT ALTERNATING CURRENT LIINE

B DE "ISC"O“ LEAD REGULAR

48 voL LAMP SOCKET. i4

+p LEAD FSWATT atuminum | OR BASE g

&vous LaMe  \ i gap NECEPTACLE @
- 8 LEAD

S
A

25 WATT Lamps

TO PROTECT

FILAMENT OF
TUBES

L TWO
48-vOLY
"8 BAYTERIES

/

‘TPDT SWITCH

Diagram No. 6. Showing charging switch
circuit for two 18-volt units.

2. Compress bulb of svringe hvdro-
meter.

3. Insert small soft rubber tube
through vent hole into electrolyte.

4. Release bulb until sufficient solu-
tion is drawn into the tube to cause
the hydrometer float to rise.

5. With the syringe in vertical posi-
tion so that float does not touch sides
of tube, specific gravity reading is
taken on scale at level of solution.

6. Compress bulb and allow electro-
lyte to run back into the same cell from
which it was taken.

7. Replace vent plugs.

A fully charged radio “A” battery
should show a reading between 1.275
and 1.300. To insure the best results
at all times, an “A” battery should be
recharged as soon as it tests as low as
1.200 or even before. \When it reaches
1.150 it is completely discharged.

Until but recently the voltmeter was
the only practical instrument to test the
charge of storage ‘“B” batteries.

A 24-cell storage “B” battery when
fully charged may read up to 50 or 52
volts. For maximum and continued
good results the battery should be re-
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charged when it drops as low as 45
volts. Heretofore the hydrometer has
not been practical for testing “B” stor-
age batteries because of the small
amount of liquid contained in each cell,
One of the storage battery companies
has designed and perfected a small but
accurate “B” hydrometer which will
easily show the state of charge.

It is vitally important that both
hydrometer and voltmeter be reliable
and accurate. To assure this it is well
to secure only standard high quality
instruments made by reputable con.
cerns.

Charging “A” Batteries

When the gravity of the “A” battery
is shown to be low it should he placed
on charge. There are many chargers
on the market that are suitable for
charging the “A" battery and the in-
structions for the use of this charger
should be followed very closely.

In every case the leads will be
marked as to their polarity and the
greatest care should be taken to be sure
that the positive lead of the charger
goes to the positive pole on the battery
and the negative of the charger to the
negative of the battery.

Turn on the charger and if it has a
meter on it showing charge or dis-
charge be sure that the battery is
charging. If the charger does not have
a meter it is a good policy to note any
change in gravity of the electrolyte by
the use of a hydrometer. If the gravity
starts to rise vou will know that the
battery is charging. Charge until all
cells gas freely and until the gravity
stops rising. This is found by taking
a hydrometer reading. After two
hours take another reading and if the
gravity has risen keep on charging.

L POSITIVE

32 VOLT DIRECT] CURRENT LINE

C NEGATIVE

REGULAR =
tamp socker | H
OR BASE s
RECEPTACLE

10 DETEAMINE POLARITY OF LINE, PLACE

C=Z) CHAROING LEADS IN & GLASS OF WATER,

N,/ BUBBLES WILL RISE FAOM THE NEQ LEAD

1T 15 VERY IMPORTANT THAT NEG |
OF CHARGING LINE CONNECTS

D\ WITH NEG OF BATTERY
AND POS OF CHARGING LINE 1O

POS OF BATTERY

32.VOLT. LaMP
USE 20 WATT TOR wH
USE 25-WATT FOR wTam

THIS SECTION
OF BATTERY
NOwW CHARGING

“S1ms secrion
OF, BATTERY
. NOW CMARGING
.

R AT NI 1
;7///'{/'///// VAN ~ \
N i, §
DERAR A, [
[e3 7
+ +

Diagram No. 7. Showing method of charging
48-volt “B” battery from 32-volt D. C. line.

Continue to take readings at intervals
until the gravity does not show an in-
crease, then vou can be assured that
the battery is fully charged.

The charging leads should be dis-
connected immediately after the recti-
fier is shut off.

Before recharging the “A” battery
the “A’ Dattery leads to the receiving
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set should be removed as otherwise the
vacuum tubes are liable to be damaged.

In case direct current is the source
of power, a rectifier is not required
and the battery may be recharged di-
rectly from the line by the use of a
lamp bank; that is, a series parallel
bank of lamps in series with the bat-
tery, as in diagram No. 2. It is very
important when charging from direct
current that the correct polarity of the
line be obtained. This may be secured
by placing the leads in a glass of water.
Bubbles will arise from the negative
lead. If bubbles arise from both leads,
that having the greater number is the
negative lead. It is well after the polar-
ity is found to use some distinguishing
mark so that you will know in the
future which is the negative and which
is the positive.

In case the source of current is 32-
volt direct current, the more efficient
way to charge “A” batteries Tfrom a
standpoint of current consumption is
to charge from the 32-volt lighting
plant batteries while these are being
charged as in diagram No. 3.

When the current source is 110 or
220 volt direct current it is more eff-
cient from a standpoint of current con-
sumption to charge “A” batteries from
a motor generator than by a lamp bank.
In most cases, however, a motor gen-
erator of the 110 or 220 volt D.C. type
is not available, and in such cases it

g i

will be necessary to use the lamp bank
charging method as shown in diagram
No. 2.

Charging “B” Batteries

Storage radio “B” batteries may be
recharged from either direct or alter-
nating current. On page 90, in No. 6,
is a diagram showing how the batteries
may be recharged from 110 volts al-
ternating current by the use of the
standard make rectifier. Al that is
necessary is to place this rectifier in
series with a 110-volt lamp as shown
in the diagram, being sure that the
positive pole of the battery goes to the
aluminum of the rectifier which is
plainly marked on the rectifier and bat-
tery. As in recharging the “A" bat-
tery, the “B” battery leads to the re-
ceiving set should first be removed.

It is possible to charge only 48 volts
of “B” battery in series at one time.
If greater voltages than this are to be
recharged at one time the bhatteries
must be placed in parallel with sep-
arate rectifiers and separate circuits
used for each 48 volts of battery as
shown in diagram No. 6. By placing
the batteries in parallel we mean the
positive of one battery to the positive
of the other, and the negative of one
to the negative of the other. The rec-
ommended way is to charge one 48-
volt unit at one time,

I

In such cases as it is necessary to
use two or more colloid rectifiers 1n
series, as in diagrams No. 5 and No. 6,
in order to obtain the highest efficiency,
first place one rectifier on the line until
the lamp is dimmed, then replace this
with the other rectifier until the lamp 1s
dimmed. Then put both rectifiers on
the line as in diagrams No. 5 and

No. 6.

In using a switch in the circuit to
charge two 48-volt units from 110-volt
A.C. line, the detector tap should be
changed to 48 volts for charging as
shown in diagram No. 6. When charg-
ing has been completed the detector tap
may then be shifted back to the voltage
demanded by the individual set 1f it
does not happen to be 48 volts.

When 110 volts direct current is the
source of power, the rectifier i1s not
required and all that is necessary is to
use a 40-watt 110-volt lamp in series
with the battery and line being sure
that the correct polarity is obtained as
previously described.

In case of 32-volt direct current
such as the farm lighting plant, etc.,
one 24-volt section of “B” battery may
be recharged at one ume.

This is accomplished by the use of a
32-volt 20-watt lamp in series with each
24 volts of battery, being sure that the
correct polarity of the line i1s first
obtained.

il

Some Fundamental Facts About Radio

il i

frequency current are much too fast
for the heavy, slow-moving dia-
phragm of telephone receivers to re-
spond to them. It is the variation in
strength of these vibrations, caused
by the control of the sound waves at
the studio to which the diaphragm
must respond. But this variation, as
the current is received, is equal in the
plus direction to that in the minus di-
rection, and the effect in the tele-
phone receivers is zero. In other
words, the forces tending to cause the
receiver diaphragm to move in one
direction. are always neutralized by
exactly equal forces tending to make
it move in the opposite direction. To
overcome this difficulty, one half of
the vibrations is blotted out, thus al-
lowing the forces in one direction
only to be effective. This is done by
means of a “detector,” a device which
allows the radio current to flow
through it in but one direction. The
most common detectors are vacuum
tubes, though crystals have been, in
earlier times, extensively used, and
are still in use for local reception.
The radio current received from a

(Continued from page 75)
il ]

station many miles away 1s very
weak. For instance, even forty or
fifty miles from a powerful broad-
casting station, the current as re-
ceived and delivered to the head-
phones in a crystal receiving sct i1s
ordinarily too weak to make an audible
sound in the phones. To overcome
this, means must be used for ampli-
fying the received current. Tubes
are used for this purpose, each tube
being described as a “stage of ampli-
fication.” Amplifier tubes are said to
be ‘‘radio-frequency,” or “audio-fre-
quency,” according as they are used
to amplify the current before, or after
half of it is blotted out by the detector
tube. S
Thus, the mechanism of broadcast-
ing consists essentially of a generator
of high-frequency vibratory electric
current, which sends out waves from
an antenna; a receiver, consisting of
an antenna to pick up the waves, and
a detecting device to blot out one half
of the received vibratory current, and
(if desired) amplifiers for making
the current stronger; a nucrophone

wWwWWwW americanradiohistorv com
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for controlling the strength of the
outgoing radio waves in accordance
with the sounds at the broadcasting
station; and a pair of headphones or
loudspeaker at the receiving station,
for giving out sounds in accordance
with the fluctuating signal strength
controlled by the microphone at the
studios. The problem of broadcast-
ing 1s primarily the problem of tele-
phony—its chief additional difficulties
being introduced by the necessity of
using a vibratory current in order to
produce energy which will travel
through space unaided by wires.

With these simple fundamental con-
siderations in  mind, the layman
should be able to picture the process
of broadcasting. There are of course
many more intricate and more diffi-
cult problems. It is not all so simple
as these fundamentals. Yet a thorough
foundation house can be built, and
the same reasoning applies to sci-
ence—those who acquire thoroughly
the fundamentals will find the more
complicated superstructure compara-
tively easy.
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How to Read a Radio Hook-up

ITE purpose of this article is to
show the prospective radio con-
structor how easy it is to read a radio
hook-up.
The hook-up diagram is a concise

\
2 f
(=S 1 PUSH BUTTON
=

BELL

FIG.1

Diagram of a simple bell circuit.

set of directions, in picture form,
telling where to connect each wire
and how to place each component
part. It is meant to simplify the
worlk of construction.  Unfortun
ately, in the hands of the inexperi
enced novice 1t often has just the
opposite effect, appearing compli
cated and 1n some cases preventing
him  from constructing something
which he is perfectly competent to
make, not only from a mechanical
but also from an electrical standpoint.

The plain facts about constructing
a radio set are that the various parts
can be purchased” factory made and
perfect, and it is possible, with just
a hittle effort, to put together a most
excellent set. In many cases the
home bwlt radio set contains supe-
rior features unobtainable except in
the highest priced factory assembled

products.

) S

PUSH
BUTTON

BELL 1 BELL 2

FIG.2

An illustration of a series circuit.

Almost anyone can learn to build
a radio set. The process can be
termed assembling rather than build-
ing, since in most cases, it is simply a
question of properly connecting vari-
ous parts by means of bus bar wiring.

In order to understand a radio
hook-up it is desirable to have a
knowledge of elementary electrical
circuits. I'or example, we will start

JOSEPH F. ODENBACH

m |l m

with a very simple, everyday circuit,
the electric door-bell. In ‘this cir-
cuit there is a battery (usually a dry
cell) a push button and a bell. These
three parts are connected by wires.
The diagram in Fig. 1 shows this
simple circuit. \When the push but-
ton is pressed, the circuit is known
as a closed circuit, since current then
flows from the battery and causes
the bell to ring. \\'hen the push but-
ton i1s not in use, no current flows,
and the circuit is known as an open
circuit.  An open circuit may be de-
fined as an electrical circuit which
does not offer a complete path for the
flow of electricity. There may be one
or more breaks in the path. On the
other hand, a closed circuit is an elec-
trical circuit which allows current to
flow and thus permits the transference
of electrical energy.

Suppose that a wire is connected at
A and B as shown by the dotted line

+ - + - + -

5 V. I5V. 15V

|
! 2

+

TOTAL 45 VOLTS
FIG.3

Dry celis in series. showing how voltage adds
up.

m Iig. 1. This would effectually pre-
vent the bell from ringing, no matter
how much the push Dbutton was
pressed. Such a condition is known
as a short circuit. In other words, a
short circuit refers to a condition of an
electrical circuit, whereby an external
path of low resistance is connected
across the source of electrical energy.
A short circuit is accompanied by an
increase in current flow although this
current is no longer usefully employed.
Short circuits may be guarded against
by fuses or circuit breakers, which
operate automatically producing an
open circuit, if the current becomes
too great.

When two or more parts of an elec-
trical circuit are so connected that the
same current flows through them, as
in the case of the two bells shown in
Fig. 2, thev are said to e in series and
the circuit is called a series circuit.
When a number of cells are connected
together in series with the positive
terminal of one connected to the nega-
tive terminal of another as shown in
Fig. 3, the total voltage of the battery
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will equal the sum of the separate

voltages.
PUSH
BUTTON
BELL-
1
BELL 2.
FIG.4

The two bells are shown connected in parallel.

\When two or more parts of an elec-
trical circuit are connected so that the
current divides between them, they are
said to be in parallel. Fig. 4 shows an
example of a parallel circuit, the cur-
rent from the dry cell dividing between
the two bells. Other names which
mean the same thing as parallel circuit
are multiple circuit, divided circuit
and shunt circuit. In a parallel circuit
several branches are connected to-
gether at the same points. Where a
number of parts of a circuit are in
parallel, the same voltage is impressed
on each part. The current flowing in
each branch will depend upon the imn-
pressed voltage and upon the resistance
of that particular branch. For ex-
ample, if bell 1 in Fig. 4 has a greater
resistance than bell 2, then more cur-
rent will flow through bell 2.

Fig. 5 shows four dry cells con-
nected in parallel. It can he noted that
all the positive terminals are connected
together and all the negative terminals
are connected together. In this case

&

IR

FI1G.S .

Connecting four dry cells in parallel. as shown,
gives no increase in voltage.

there is no increase in the total voltage.
The more cells thus connected in
parallel, the less will be the total in-
ternal resistance and the greater will be
the current capacity.

The series-parallel circuit is a com-
bination of series and parallel circuits.
The term ‘“series-parallel” usually re-
fers to a series circuit having certain
minor branches in parallel. The term
“parallel-series” usually refers to a
parallel circuit having certain minor
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parts in series. Tig. 6 illustrates a
series-parallel circuit having two dry
cells in parallel and three dry cells in
series. The push button and the bell
are also in series.

Radio diagrams and hook-ups are
further simplified by the use of syi-

@ + +

PUSH
BUTTON

PARALLEL-" -3 | =
CONNECTION =

BELL,

SERIES CONNECTION
FIG.6

An illustration of a series-parallel circuit.

bols. These are signs which are used
to represent electrical and radio ap-
paratus. Thus instead of going to all
the trouble of drawing an actual pic-
ture of a battery, we can represent it
more simply by a light and a heavy
line. In most instances these symbols
follow very closely the actual appara-
tus they are intended to represent so
that- with a little study, they will be
learned readily.

Fig. 7 is a repetition of Fig. 1 using
symbols instead of pictures.

Fig. 8 shows the hook-up of a sim
ple crystal set. In this case, the va-
rious symbols are also named, although

“utilizing  vacuum tubes.

the names are often left out in actual
practice. However where a piece of
apparatus such as a fixed condenser 1S
shown, the diagram would be incom-
plete unless the capacity of the con-
denser was shown alongside the sym-
bol. Where a number such as .001,
00025. etc., is shown near the symbol
of a fixed condenser, this means that
the condenser has a capacity of .001
microfarads or .00025 microfarads, as
the case may be.

Fig. 9 represents the elementary
circuit of a vacuum tube. This should
be studied carefully as it is the funda-
mental basis of every receiving circuit
It consists
essentially of the input circuit which
receives its energy from the aerial, the
filament circuit, and the output cir

(O —
8 . ; PUSH BUTTON
1
‘ |._:;A_ BELL-"'@
DRY CELL
FIG.7

Hook-up of the simple bell circuit shown in
Fig. 1, using symbols instead of pictures.
cuit, which passes its amplified cur-
rents to the head set or loud speaker.
As can be seen from Fig. 9, the input
circuit within the tube is between the
filament and the grid, whereas the out-
put circuit (within the tube) is from

the filament to the plate.
In Fig. 10 is shown the method in

which the energy from the aerial cir-
cuit is applied to the vacuum tube.
The aerial intercepts the electric waves,
and these are converted into high fre-
quency alternating currents which os-
cillate rapidly in the aerial circuit (that
is between the aerial and the ground).
The energy is transferred from the
aerial circuit to the tuned circuit

AERIAL CRYSTAL

. 4 DETECTOR
{ coir

’_%
SLIDING .001 MF. FIXED 4

> TUNING
1
CONTACT CONDENSER ;

i

— GROUND DHONES

FIG.8

Hook-up of a simple crystal set.

(shown in heavy lines in Fig. 10) by
means of the transformer which has a
primary P and a secondary S. The
variable condenser tunes the circuit to
the correct wavelength. The high
frequency current flows to the grid of
the vacuum tube actuating this by
varying its potential in exact accord
ance with the incoming signals. The
filament circuit is complete when cur-
rent from the “A” Dbattery flows
through the filament, lighting it up.
As soon as the filament is lit, it emits
electrons which pass through the grid
to the plate. It is necessary to keep
the plate at a higher potential than the

\
FILAMENT
V Ll_\ AERIAL l_% HEOSTAT @%@ VARIOMETER @ @ AMMETER
' AUTOMATIC | & 4
’ AERAL | - FILAMENT S % SWITCH (\:/) @>VOLTMETER
CONTROL
[ POTENTIO- WIRES =il A’
= GROUND é METER CONNECTED —‘|||l|F BATTERY
coiL WIRES |- . g
% (INDUCTANCE) % RESISTANGE "‘ CONQ‘SJTED I gaTTERY
G p '
cotL VACUUM I‘] FIXED CRYSTAL
( VARIABLE DETE
‘% o) F@ e |~k uCONDENSER CTOR
IRON CORE |’ GRID LEAK | JZ 1. VARIABLE
CHOKE _ﬁm. AND _&_ PHONES
% HOKE COIL oD e | 7T T CONDENSER
P G '
AUDIO POSITIV SINGLE
%% FREQUENCY | —+ e =] cRCUIT |—e—  FUSE
+o0lS, TRANSF. JACK
RADIO DOUBLE DOUBLE POLE
NEGATIVE v — o
g% FREQUENCY POLE — Clsgg'}(T Do%%grgnpow

TRANSF.

Standard symbols used in radio hook-ups. The use of these symbols is intended to simplify reading of the diagram.
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filament and grid and this is accom-
plished by means of the “B” battery
shown in Fig. 11. The grid under the
influence of the incoming signals, acts
like a regulating valve allowing a
smaller or a larger number of electrons
to pass from the filament to the plate.

G p
7 ¥
VACUUM :

' TUBE -- i
INPUT F OUTPUT
' A :

T ‘A’ Yiale] RNEOSTAT!
| BaTTERY HIN| :

i i ¥

FIG.9

The input, output and filament circuits of a
vacuum tube are shown in this diagram.

Fig. 11 shows the complete circuit of
@ one tube set. In this circuit, the
“13” battery and the headset are shown
The current through the headset is
direct and pulsating, varying according
to the variations of the grid. It is
vectified  (uni-directional) since the

/AERlAL VACUUM

TUBE
GRID, !

S #
P Y -

]
[}
L}

QUTPUT

VARIABLE
= CONDENSER

GROUND

+ _
Hin

‘A" BATTERY

FIG.10

This hook-up shows how energy from the
aerial circuit may be applied to a vacuum tube.

electrons can flow only from filament
to plate but not in the reverse direc-
tion.

A careful study of Figs. 9, 10 and
11 and an understanding of the prin-
ciples involved will enable one to read
and understand any hook-up no matter
how many tubes are used.

AERIAL
GRID LEAKS cnio DHON}ZS
b
e S
=
| &
Ry
P A / I
A FiLAMENT 001 MF
- RHEOSTAT
TITENNT
L CONDEN e 2
GROUND #—ﬂlllllllllllJ
"A" BATTERY ‘B’ BATTERY
FIG.II

The hook-up of a one-tube radio receiving set.

Figure 12 shows a wiring diagram
of a three-tube receiver. In this draw-
ing the “A” battery or filament circuit
is indicated in heavy lines, while the
other portions of the hook-up are
shown in lighter lines. In tracing
through the “A” battery circuit it can

‘hetween

be seen that this consists of the battery,
the flament switch, the controlling
rheostats and the filaments of the three
tubes. The tube at the left, which is
the detector tube is controlled by one

"AERIAL
R[OTOR (TICKLER)

DETECTOR
JTUBE

’
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preceded by audio frequency trans-
formers.

_In order to make clear the various
circuits shown in Fig, 12 we will trace
these out one by one. In Fig. 12 the

AUDIO AMPLIFIER

-
.

fi TUBES \

) L

RHEQSTAT
20 OKMS

44

=g P
-

Q

T
A3
A}
L‘ T
| SECONDARY
PRIMARY

J
SWITCH "'*\Hllll"_] i-||||lll|l

7 RHEOSTAT -6 OKMS

Il l
rp— g [ojajajala}
A" BATTERY FIG.I2

Wiring diagram of a three-tube receiving set. Note that the filament is shown in heavy

lines.

rheostat, whereas the two audio ampli-
fier tubes are controlled by the second
rheostat. If there is any doubt as to
which is the detector tube, this can be

Y

+

GRID LEAK
2 MEGOHMS

SECONDARY

: GRID GOND.
100025 MF

filament circuit is shown in heavy lines
as noted above. The aerial circuit,
consisting of aerial, primary of the
tuner and ground also shows up very

AUDIO
,-TRANSFORMERS
\

’

e \ o SEC.

=3

-0005 MFE

VARIABLE
CONDENSER

!

—
‘ﬂ.'}\'.'ﬂ Llllllllll}lllllllllll} —L i

FIG.13

This is the same as diagram shown in Figure 12, only grid circuits are here drawn in heavy lines.

readily located by looking for the grid
leak and grid condenser located in the
grid circmit.  Any other tubes shown
the detector tube and the
aerial circuit are radio frequency tubes

V.

ROTOR ( TICKLER)

DOUBLE
CIRCUIT
JACK

T

v

(.

+8

.00l MF
COND.

clearly in the diagram, and hence needs
no further comment. The grid circuits
will next be traced out. These are
shown in heavy lines in Fig. 13, all the
other circuits being drawn in with light

AUDIO SINGLE
., TRANSFORMERS CIRCUIT,
: JACK

[}

]

A
QUTPUT

=

)]

]
4 'ﬁu_]}![ij

'-.-nlllllllﬁlllllllllll'r+

‘B" BATTERY

e e

FIG. 14

Same three-tube hook-up as shown above, but with plate circuits drawn in heavy lines.

while the tubes on the other side of the
detector tube are audio frequency
tubes. Audio frequency tubes are

www americanradiohicetorv com

lines. Starting at the grid of the de-
tector tube the grid circuit leads
through the grid leak and grid con-
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denser (which are in parallel) thence
to the secondary of the tumer and
finally to the positive side of the “A”
battery. The secondary is shunted by

"_RERIAL

meet the requirements of the detector
tube used. This is indicated by the
arrow-head shown on the end of the
line leading to the “B” battery. The

simply to furnish further exercise in
analyzing and understanding radio
hoolk-ups.

An examination of the circuit shows

o

m RHEOSTAT
i !
i ; i

5= 5 = /T | l
o |
] 1 ] SWITCH __X \ \l
9 1 JLTE|I|_|/-\ RHEOSTAT
1 ‘A" BATTERY [1
= hoUND FIG.15 e LB

A typical five-tube tuned radio frequency hook-up with filament circuit emphasized by heavy lines.

the .0005 mfd. variable tuning con-
denser. The grid circuits of the two
audio frequency amplifier tubes pass
through the secondaries of the two
audio transformers as shown by the
heavy lines in Fig. 13, the other ends
of the secondaries being connected to-
gether and leading to the negative side
of the “A” battery or filament circuit.

Fig. 14, shows the same circuit, only
with the plate circuits drawn in heavy
lines to make- them stand out from the
remainder of the hook-up. The plate
circuit of the detector tube can be seen
to lead from the plate through the
tickler coil through the double circuit
jack and finally to the positive side of
the “B” battery. The negative side of
the “B” battery is connected to the
positive side of the “A” battery. With

plate circuit of the first audio tube
leads directly from the plate to the
primary of the audio transformer,
thence to the positive terminal of the
“B” battery. The plate circuit of the
second tube goes to a single circuit
jack, which permits the plugging in of
a loud speaker in the circuit and then
to the positive side of the “B” battery.
The plate circuit is sometimes referred
to as the “high potential” circuit to
differentiate it from the filament or
“low potential” circuit.

The process of separating out a
hook-up into its elementary circuits, as
carried out in Figs. 12, 13 and 14
greatly simplifies any diagram, no
matter how complicated it may appear
at first. Since every vacuum tube
hook-up contains filament circuits, grid

that there are five tubes. The center
tube having the grid leak in the grid
circuit is the detector tube. The two
tubes at the left of the detector can be
recognized as radio frequency tubes.
while those at the right can at once be
identified as audio frequency tubes.
In Fig. 15 the filament or “A” battery
circuit is shown in heavy lines. It will
be noted that the rheostat at the left
controls the filament voltage of the de-
tector tube alone, whereas the rheostat
at the right controls the two audio fre-
quency and two radio frequency tubes.
Wherever two rheostats are shown,
one controlling the detector and the
other the remaining tubes, the detector
tube invariably uses the rheostat hav-
ing the larger resistance.

Fig. 16 shows the same hook-up only

RADIO
VARIABLE GRID GRID LEAK AUDIO
[; FREQUENCY CONDENSER ~ CONDENSER. wwh peTECTOR TRANSFORMER ~ OUTPUT
JRAEER ! B / F G a6
y 7 '. 1 ; : -
S ! l S. |
' 3 A ]
T T |
X F F
\\
R AR E L ] [ 2 3
SECONDARY ] ] ] 4% | ]
1 ] (
“A'BATT.___

FIG.16

.ﬂﬂ]

Same hook-up as shown in Pig. 15, but with grid circuits drawn in heavy lines.

the double circuit jack in the normal
position, the detector plate circuit in-
cludes the primary winding of the first
audio transformer. With the plug in-
serted the transformer is cut out and
a head set substituted. A .001 mfd.
condenser shunts the jack. The “B”
battery voltage should be varied to

circuits, plate circuits, etc., the addi-
tion of more tubes does not make the
reading of the diagram any more dif-
ficult.

A typical five-tube tuned radio fre-
quency hook-up is shown in Fig. 15.
The values of the various condensers,
etc., are omitted since the purpose is

wwWw americanradiohistorv com

with the grid circuits traced in heavy
lines. The radio frequency circuits
are tuned by the three vanable con-
densers. These circuits are simple and
need no further explanation.

In Fig. 17, the plate circuits are
shown in heavy lines. These can be

(Continued on page 101)
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Wiring the House for Radio

m

HE time when “no home is com-

plete without a radio” is here. The
time when *“no home is complete with-
out a radio in every room’ will soon
be here. Most of us can remember the
days when a central heating plant with
heaters in every room was the excep-
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Fig. 1. A wall type jack such as used in up-
to-date homes, hotels, restaurants, etc., for
loud speaker outlets.

tion rather than the rule. There may
have been many rooms in the house,
but when warmth was desired one had
to go to the old fireplace or the large
stove for it.

Now, no one would think of building
a house without heaters in every room.
Radio 1s gradually going through the
same transition. The attic used to le
the only place for the radio installation.
Slowly, as the appearance of receivers
was mmproved it was granted a place in
the living room. Until lately it has
been considered a means of entertain-
ment to be enjoyed in a given portion
of the house, or room.

Now, however, it has become a ne-
cessity in every room. Mother needs it
in the kitchen to while away the hours
when she is hard at work preparing the
family meals; Father needs it in his
study ; the boy needs it in his room;

ANTENNA » RECEIVER

1 N
“GROUND  'PLUG

Fig. 5. Showing how a plug is employed for
a convenient aerial and ground connector
from the set itself.

Grandma needs it in the bedroom when
she is not well, and the whole family
wants it in the dining room when the

dinner music starts up.
Of course it is out of the question
to put a complete installation in every

By A. J. CARTER

room, but it is entirely feasible to ex-
tend the wiring and provide outlets so
that a loud speaker or number of loud
speakers can be connected into the cir-
cuit to provide entertainment in differ-
ent parts of the house.

his has been done in many hotels
and apartment houses where the pro-
gram from one of several stations is
always on tap n any of the rooms. An
operating room with an operator in
charge is provided in one room. From
one to a half dozen sets are available
for tuning n different programs. A
loud speaker 1s mstalled 1 each room
with an outlet so that the loud speaker
can be plugged into the loud speaker
circuit of any of the receivers. In this

.
b

Fig. 2. How the outlet jacks are connected
in parallel in order to have loud speaker out-
lets in any number of rooms.
way a tenant can listen in on any of a
number of programs tuned in with the
receivers i the operating room. There
1s no need for tuning. Just the mere
formality of plugging in on different
outlets or telephoning the operator to
switch to any particular broadcasting

station.

TUBE
JACK PLUG
N - S
@r__ —

Fig. 3. Method of connecting the plug across

the output of the last audio frequency stage.

In the Hudson View Gardens in
New York, each apartment is pro-
vided with a loud speaker, and an out-
let or baseboard receptacle with four
different jacks. Each jack is con-
nected with a different set in the operat-
ing room so that a tenant has a choice
of four different programs.

In the Robert Morris Hotel, in
Philadelphia, every room is provided
with earphones, and the larger rooms
with loud speakers, which can be
plugged into wall receptacles.

Many smaller houses are supplying
baseboard outlets for aerial and ground
connections. The aerials are erected
in orderly fashion on the roof, and the
leads are brought down through the
walls to the receptacles.

For the average home the best type
of installation is one which connects a
number of wall jack receptacles in par-
allel. A wall receptacle jack of this

9
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type is shown in Fig. 1. A regular
type of phone plug can be used to make
connections to the wiring circuit into
which the jack is connected.

You will notice that one spring of
the jack has a depression farther from

/
AERIAL

= GROUND

Fig. 4. Using a plug for an aerial and
ground connector from the aerial and ground
leads.
the plate than the depression on the
other spring. The depression farthest
from the plate makes contact with the
tip of the phone plug while the one
nearest the plate makes contact with

the sleeve of the jack.

In wiring a number of jacks, it is
important that corresponding springs
of the jacks be connected together. A
parallel connection of several jacks of
this type is shown in Fig. 2.

If the set is to remain in one room
and all that is required is a loud
speaker or phone outlet in every room,
the circuit shown in Fig. 2 should be
used. A phone plug and cord should
be connected with the output circuit of
the receiver, one end of each wire of
the cord to each side of the jack of
the last audio amplifier stage as shown
in Fig. 3. Plugging this plug into any
of the receptacle jacks of Fig. 2 con-
nects all of the receptacle jacks with
the output circuit of the receiver so
that a loud-speaker can be plugged into
any of the jacks to obtain music and
entertainment in any of the rooms pro-
vided with the outlet jacks. A loud-
speaker can also be plugged into the
receiver jack for use in tuning the set.

An extension cord jack.

Fig. 6.

In this case the set is stationary and
loudspeakers are provided in various
rooms. All the tuning however must
be done in the room in which the set
is placed. Where a lengthy program
from a single station is received this ar-
rangement is quite satisfactory.

It is a nuisance however to be run-
ning back and forth when a good deal

(Continued on Page 162)
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The Use of Meters in Radio Sets

EFOREL entering into a discus-

sion of the use of meters in
radio rcceivers, it will be well first
to show one or two reasons why it is
advisable to use them. Perhaps the
most potent reason i1s one which has
a direct bearing on the life of the
vacuum tubes, which has a rather
intimate connection with the pocket-
book of the experimenter.

The natural life of the average
vacuum tube, barring accidents and
other causes of untimely ends, when
operated at the exact voltage pre
scribed by the manufacturer, is
something near one thousand hours.
Let us say for the sake of ar-
gument, that it is one thousand hours.
These tubes have been designed to
operate under a filament voltage of
five volts. Furthermore, they have
been so designed that no consider-
able increase of the electron emis
sion occurs when the voltage across
the filament is greater than five. In
other words, nothing is gained by
putting the full six volts of a storag
battery on the filament of a 201-A
type of tube.

On the other hand, the voltage
does have a considerable effect on
the life of the filament. Let us
consider the thoriated filament
which is a small wire made of tung-
sten which has been impregnated
with a small amount of oxide of
thorium.

Another typical radio receiving set
equipped with voltmeter.

The electron emission comes
mainly from this thorium oxide, al-
though some of it comes directly
from the heated tungsten and de-
pends on the current flowing in the
filament. There is a limited amount

By SYLVAN HARRIS
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of the thorium oxide in the filament,
and when this has become entirely
exhausted, the tube, for all ordinary
purposes, has become useless.

Now, what has all this to do with
the life of the tube? The answer is
easy and can be stated in a few

Meters are standard equipment on
many receiving sets,

SW. \(L

FIL.
W Ny v

A
~A +A B
FIG.1 F1G.2

Fig. 1 shows connection of filament voltmeter.
Fig. 2 shows the connection for the *“B” bat-
tery voltmeter.

words. The speed at which the
thorium oxide seeps through the
tungsten to the surface of the fila-
ment, when it releases the electrons,
is proportional to the heat in the fila-
ment; the heat generated in the fila-
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ment is proportional to the square
of the voltage applied to its termi-
nals; that is, the life is inversely
proportional to the square of the
voltage.

In other words, by increasing the
filament voltage from five to six, the

life of the tube has been shortened
in the ratio of 25 to 36, or about five-
eighths. Actually, it is worse than
this, on account of the crystallizing
of the filament at the higher tempera-
tures, and other effects. \We may say,
roughly, therefore, that by increas-
ing the voltage on the filament of a
201-A tube by about one volt, the life
of the tube may be cut in half. Cou-
versely, by operating it one volt lower
than the rated voltage, the life may be
nearly doubled. To summarize:

OPERATED AT HAS AN AVERAGE
LIFE OF

S volts 1000 hours
6 volts 500 hours
4 volts 2000 hours

The importance of keeping tabs
on the filament voltage at once be-
comes apparent. One volt more or
less may double or halve our tube
expenses. Unfortunately, it is not
generally feasible to operate tubes
at low voltages, for the required
filament emission cannot then be ob-
tained. But, also unfortunately,
there is only one means of telling
whether the filament is being oper-
ated at over five volts, and that is by
using a filament voltmeter.

Figure 1 shows how a filament
voltmeter is connected in the fila
ment circuit. It is connected directly
across the terminals of the filament,
and should be between the filament
and the filament switch. The reason
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for this 1s that it is desirable to
switch off the meter together with
the battery when the set is not n
use. The range of the meter should
be from zero to about 8 or 10 volts.
It is not advisable to use a meter
with a larger scale than this as 1t
will not then be possible to read the
voltage mndication accurately.

As regards the voltage placed on
the plates of the tubes, this does not
affect the life of the tubes but it
does affect their operation. And, to
come back to our pocketbook again,
it does affect the life of the B-bat-
teries materially. It will generally
be found that little if anything 1s
gained by using higher voltages
than about 90 volts on the plates of
amplifier tubes of 201-A type, espe-
cially in the audio amplifier where or-
dinary amplifier transformers are used.
Of course, where resistance coupling
or impedance coupling is used it is
often advisable to use voltages high-
er than tlus.

But even when using resistance or
impedance coupling there is a limit
of plate voltage beyond which it is
not practical to go. One hundred
and thirty-five volts should be suffi-
cient to operate any resistance oOr
impedance coupled amplifier satis-
factorily. If satisfactory operation
is not obtained, the trouble will be
found in either the resistances or In
the stopping condensers. Perhaps
the grid resistance is too low or the
plate resistance too high; or, per-
haps the stopping condenser 1s too
small.

But as regards the plate batteries
there is another important point to

|
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panel ammeter which, at a touch of the butten, will register
the condition of the storage battery. The largest meter is a
five-in-one combination voltmeter and ammeter.
Plotos by courtesy of the Cellokay Mfg. Co., Hoyt Electrical
lastrument Works, Weston Electrical Instrument Co.

batteries, or any other batteries of
the dry type.

When testing any dry batteries,
never use an ammeter. The proper
meter to use is a voltmeter, and the
voltmeter used should have as high
a resistance as possible. The rea-
son for this is that when current of
any appreciable amount is being
taken from the battery when its
voltage is being measured, the term-
inal voltage of the battery will drop,
and the meter will indicate low. It
is for this reason that when meas-
uring the terminal voltage of B-bat-
teries, it should be done when the

Volu.neter_ which plugs into pin jacks pro-
vided in the panel of the receiving set.

set 1s 1n operation. If no current is
being taken from the batteries, the
terminal voltage will in many cases
be almost normal, but when they are
being used to supply the plate cur-
rent for a set, the voltage may drop
considerably. However, as it is the
voltage of the batteries when 1n
operation that interests us most, we
should always measure them under

Fig. 3. Voltmeters and am-
meters, such as the recent
designs shown above, have
many uses, At the left, a
panel voltmeter;

right, a

consider and that is the effect on
the total battery system that a run-
down battery may have. A run-
down battery placed in series with
good batteries will considerably re-
duce the voltage of the whole sys-
tem, especially when current is be-
ing taken from the batteries. This
is an important fact to remember
when measuring the voltage of B-

these conditions. Of course this can-
not be done when buying the bat-
teries in the radio shop, but here we
must use good judgment and do our
buying in reputable shops so that
we know we are getting fresh bat-
teries.

The voltmeter for measuring the
voltage of the B-batteries should,
just like that used for measuring the

www americanradiohistorv com

voltage of the A-batteries, be con-
nected directly across the terminals
of the batteries, and also should be
connected above the switch. The
A+ and B— connections are gener-
ally the same, so that if the switch
1s connected in this lead from the
set, it should disconnect both the
filament and B-battery voltmeters
at the same time. The connections
for the B-battery voltmeter are
shown in Figure 2.

Another meter which is found
very useful in radio receivers is a
milhameter. This 1s an ammeter
designed for measuring small
amounts of current, such as the cur-
rent which flows in the plate cir-
cuits of vacuum tubes. This current
is very small, generally of the order
of one or two thousandths of an am-
pere, and for this reason is reckoned
in milliamperes. (A milliampere is
a thousandth of an ampere.)

The value of this meter is found
when anything goes wrong. If for
some reason or other the plate cur-
rent ceases to flow, the meter imme-
diately indicates this, and we know
that something is wrong in the re-
ceiver. Or, if the plate current
gradually falls off in value, we have
another indication that the B-bat-
teries are failing. As a matter of fact
this is a better way of keeping tabs
on the B-batteries than by using a
B-battery voltmeter.

The connections for the milli-
ameter in the plate circuit are simply
made. The meter is connected directly
in series with the B lead of the B-bat-
teries. Ammeters should always be
connected in series with the source of
electromotive force, while voltmeters
should be connected in shunt. The
range of this milliameter should be
about zero to 100 milliamperes. Al-
though ordinary receivers rarely take
as much current as 100 milliamperes.

An interesting meter has recently
appeared on the market which
should prove to be of considerable
value to all users of storage batter-
ies. This meter is shown in Figure
3 on the right. It is an ammeter of
special design which is to be con-
nected in series with the storage
battery on charge. There is a third
terminal on the back of the instru-
ment by means of which the same
instrument can be used to measure
the current consumption of the fila-
ments. The hydrometer, which 1is
generally used to determine the con-
dition of the storage battery is at best
a sloppy instrument to use, although
there is no doubt that reliable infer-
mation about the battery can be c¢b-
tained by means of this instrument.
However, the instrument described
is one which no one need hesitate
to use, as it not only affords a means
of keeping tabs on the battery, but
avoids all danger of putting holes

(Continued on Page 171)
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Noises in Radio Sets and Their Cures
By H. WINFIELD SECOR

Il i st ity niniiss s
VVERY radio receiving set at some-
time or other develops a noise of
some kind. The noise may be merely
a subdued steaming sound which is
more or less objectionable, or it may be
more of a sharp, scratchy intermittent
nature. Below are given twelve com-
mon causes of noise in radio receiving
sets and their remedies.
1—Run down or defective “B” bat-
teries. Replace with new ones; also
connect a 15 to 1 microfarad condenser
across the “B” battery.

be well guyed and placed in such a
position that the wire cannot touch tree
limbs, woodwork on buildings, or any-
thing else. The lead-in wire should be
supported about six inches from the
surface of the house by stand-off in-
sulators. If these are not available the
wire can be kept away from the build-
ing by means of small sticks having
insulators secured to the end of them.
The writer makes it a practice to al-
ways use No. 14 electric light, rubber
covered wire for the lead-in, and this

else too high a plate potential on radio
frequency and detector tubes. Present
practice 1s to use 45 to 6715 volts “B”
battery on radio frequency tubes and
16 to 2215 volts “B” battery on de-
tector tube, even if it is a 201-A type.

9—Try small 3 volt—UX 199 tube
in place of UV 201-A, using higher
resistance rheostats or put extra rheo-
stat in series with “A” - or — bat-
tery lead.

10—“Ground” A.F. transformers
cores and negative filament line.

1 51
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Fig. 1—In the diagram above there is shown the Hammarlund-Roberts circuit as employed by t
porated in this circuit with the object in mind to give quiet operation on the loud speaker an

2—Storage “A” battery old or needs
charging. Replace with new battery;
recharge battery; also connect a 5 to
1 microfarad condenser across “A”
battery terminals.

3—Tubes noisy. If more than one
year old, test individually in detector
socket with phones for noise.

4—Tube contacts dirty—sandpaper
gently. Bend spring in sockets, if nec-
essary.

5—Storage battery lead clips cor-
roded—clean clips, also storage battery
terminals.

6—*“C” battery causes noise. Con-
nect a 1 to 2 microfarad condenser
across “C” battery.

7—Noise from leaky transmission
line in neighborhood. To ascertain if
noise is external to set, disconnect
aerial and ground; if set is quiet, noise
is probably external to set.

8—Steaming noise heard in loud
speaker, but not annoying in detector
stage with phones. Audio frequency
tubes too far advanced—regeneration
too great (tickler turned too far), or

11—Change grid leak and grid con-
denser—may be leaking or of wrong
values. Average values .00025 micro-
farad condenser and 2 megohms leak.

12—Examine all soldered connec-
tions. They sometimes loosen up but
appear tight. Shake them and resolder
if in doubt. Solder all aerial and lead-
in connections both inside and outside
of house.

If the noise still persists after look-
ing for the above causes, and providing
you are not quite a radio expert your-
self, it will probably pay you to call in
an expert from your local radio dealer,
as nothing is so annoying as excessive
noise forming a background to the
musical reproduction from the set.

Referring to the large diagram, Fig.
1, appearing herewith, a great many
causes of noise in radio receiving sets
and methods for eliminating them are
illustrated. Intermittent sharp scratchy
sounds are frequently caused by the
swinging of aerial or lead-in wires
against leader pipes or tree limbs. The
aerial, of one or several strands, should
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he author. 1
4 extremely clear reproduction of speech and music.

Many refinements of slicht cost are incor-

may be either solid or stranded. This
wire is carried through a porcelain tube
extending all the way through the wall
of the house, and the hole for this tube
or tubes is drilled either just under the
window-sill or else just above the base-
board. \Vhere one long tube is not at
hand, two six or eight inch tubes can
be used, pushing them into the hole
from either side until they meet.

Be sure that the ground connection
is thoroughly made, scraping or sand-
papering the water pipe before the
ground clamp is placed around it. All
joints in the ground wire and lead-in
system should be soldered. People
often complain that their set is not as
good as it used to be, the signals sound-
ing considerably weaker. This is fre-
quently due to unsoldered or improp-
erly soldered joints hetween the lead-in
wire and the antenna.

Getting back to our subject of noises
in radio sets, one of the first things to
do if noise of any kind is to be elim-
inated is to thoroughly clean all battery
contacts and see that they are tight.
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Next all soldered and other connections
inside the receiving set itself should be
carefully examined, and if they look at
all doubtful they should be resoldered.
Be sure that you examine the grid leak
cariridge found on most receiving sets,
and which is frequently placed under
the vacuum tube shelf, where it is not
in plain sight. This grid leak cartridge
should periodically be taken out to see
if the ends are clean, and then turned

{m.f.conp.

1
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cown -
10 70100
HENRIES

2
1

. 1 . LOUD

Y-A T0 90 V. B” BATT. SPEAKER
Fig. 2—Most loud speakers operate more efli-
ciently when the B’ battery current is kept
out of the speaker itself. This method of feed-
ing the loud speaker through a 1 m.
larger condenser is shown in the diagram
above: the larger the choke coil the bhetter.

f. or

around several times in the spring clips,
which should also be examined for
leanness of contact. If you cannot get
at the grid leak clips but only can feel
them under a tube shelf, a piece of
emery cloth held between the fingers
can be rubbed over them and the cart-
ridge replaced, in this way making
quite certain that there is no dirty con-
tact between the grid leak cartridge and
the chips.

One of the most frequent sources of
noise in receiving sets and also the
cause of either very weak or no voice
reproduction at all, is due to either a
poor or else no contact at all between
a tube tip and one of the socket springs.
These should be examined periodically,
especially 1f any noise is present, and
the springs sometimes have to be hent
a little in order 1o make proper contact
with a tube tip. Just because they look
all right is not saying that they are all
right. A tube may light up because the
two filament springs are making good

____RUBBER BANDS _
TUBE SHELF.. 4 OR 156 SQUARE

Fig. 4—Several different methods whereby the

vacuum tube sockets may be resiliently mounted

50 as to abserb mechanical vibrations or shocks,
are shown in the illustration above.

contact with those two pins, but either
the grid or plate springs may not be
making first-class contact with the
other two pins on the base of the tube;
this will result in either a weak signal

or no signal at all, and yet the tubes
would all light up. In making a pre-
liminary hunt for this sort of trouble,
simply take hold of the tube gently and
work it around as well as up and down
in the socket a few times. Many times
where a set has stopped talking sud-
denly, or dropped about fifty per cent
or more in volume, the voice will sud-
denly jump out in full volume and you
have found the trouble. The remedy
of course is to bend the springs and
clean the tube contacts by scraping
with a knife or piece of emery paper,
or else replace the defective socket
with a new one.

Speaking of vacuum tube sockets,
many sets having more than five tubes
are super-sensitive to microphonic
noise, the least jar causing the tubes
to reproduce a noise in the loud
speaker. The remedy for this trouble,
which is particularly noticeable when
using UV 199 tubes, is to either use
the new sockets fitted with spring or
rubber shock absorbers, or else mount
all of the sockets on a strip of bakelite

r hard rubber, and in turn suspend
this socket strip on springs, rubber
bands, felt or sponge rubber. In many
cases the remedy will be found in the
form of a few pieces of sponge rubber
placed under the corners of the radio
cabinet. These hints for providing the
sockets with shock absorbers are illus-
trated in Fig. 4.

PLACE A.F. TRANSFQRMERS 4 10 5" APART
AND AT RIGHT ANGLES TO EACH OTHER

“<GROUND CONNECTIONS ON CASES .-
AND CORES OF A.F. TRANSFORMERS

¥ 70 GROUND WIRE

Fig. 3—Where a rectiving set has any undesir-

able noise or whistle in the loud speaker, these

undesired effects can often be eliminated by

grounding the iron cores of the audio fre-

quency transformers, as depicted in the dia-
gram above.

In the diagram Fig. 1 which shows
the Roberts circuit as used at the pres-
ent time by the writer, a number of
improvements to quiet the set and give
good control of the various tube cir-
cuits are shown. An Allen-Bradley
100 to 1,000 ohm adjustable resistance
is placed in series with the grid of the
radio frequency tube. Also one of these
adjustable resistances is placed in series
with the plate of the radio frequency
tube and likewise in series with the
plate of the detector tube. It has been
found in several cases that “C” bat-
teries have given rise to a steady hiss-
ing noise in the set due to the battery
becoming old, or else due to an internal
action or a poorly soldered connection
inside the battery. The remedy is to
shunt “C” batteries with a condenser
of at least 14, and preferably 1 to 2
microfarads capacity.

On practically all receiving sets it is
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generally found advisable to place a
001 microfarad condenser across the
primary of the first audio frequency
transformer, and sometimes it is found
advisable also to place one of these
across the primary of the second audio
frequency transformer. Many experts
recommend a stabilizer for the audio
frequency end of the set in the form
of an adjustable resistance running
from 25,000 to 250,000 ohms placed
across the secondary of the first audio
frequency transformer. At present the
writer is using one of these resistances
shunted by an .0005 microfarad con-
denser. This seems to work very well
and you may try as high as .001 micro-

KEEP 13 T0 2" CLEARANCE BETWEEN
COIL AND GROUNDED CAN

: _COPPER CAN, BRASS
\ 4 TINC OR ALOMINUM
.'
]
!

~——

TO GROUND

S ==~ LEADS BROUGHY QUT--""" "
THROUGH INSULATING TUBES

Fig. 5—One of the best receiving gets on the
market today, the Isofarad, utilizes shielded
radio frequency coils or transformers. The
shield, which should entirely enclose the coil,
should be made of non-magnetic metal and the
shield grounded. About one and a half inch
clearness shou'd exist between the shield and
windings in any direction.

farad in this position. The Hammar-
lund-Roberts experts recommend a
small condenser of about .00015 micro-
farad connected across from grid to
plate of the second audio frequency
tube, as shown in Fig. 1, to cure a
whistling noise which sometimes de-
velops in audio frequency amplifiers.
The writer has all the condensers
shown in Fig. 1 on his Roberts circuit,
and it certainly is about as quiet as
anything he has heard, without sacri-
ficing appreciable volume. In fact this
four tube set, as shown in Fig. 1, 1s
giving more volume than many five
tube sets costing as high as $150.00,
which means of course high frequency.
The two audio frequency transformers
used are Rauland Lyrics, but other
transformers also have given very fine
results in the writer’s tests. .
The secondary of the second audio
frequency transformer is shunted by a
.0005 microfarad condenser, but a .001
microfarad size may be tried here. A
001 microfarad condenser placed
across the output of the loud speaker
seems to improve the quality and

|
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doesn’t reduce the volume any. In
some cases especially when using a
paper cone speaker, it is advisable to
try an adjustable rheostat, such as a
Bradleyohm or a Clarostat across the
loud speaker terminals as shown. For
most speakers this resistance need be
no higher than 50,000 ohms. In one
particularly obstinate case, a weak but
persistent objectionable whistle, was
cured by grounding the grid terminal
of the second audio frequency tube
through an .006 microfarad condenser,
as indicated in Fig. 1.

The “A” and “B” batteries should
both be shunted by by-pass condensers,
using at least !4 and preferably %5 to
1 microfarad capacity units. The de-
tector, radio and audio frequency “B”
battery circuits should have their own
“by-pass” condensers, although one
placed across the “B” battery will pre-
vent noises in case it runs down or
develops internal poor joints or chem-
ical action conducive to noise.

Referring to Fig. 2, a new trick to
help quiet loud speakers is to feed the
plate current through the last audio
frequency tube through a choke coil of
10 to 100 henries as shown. This choke
coil is sold in all radio stores. The
loud speaker is fed through a one
microfarad condenser, and this should
be experimented with until the best
quality and volume are obtained. The
diagram at Fig. 3 shows another trick
for quieting noisy receiving sets, which
onsists in connecting fo ground the

Al

shells and cores of audio frequency
transformers. Be sure in wiring up a
set that the rotor plates are grounded
and not the stator plates. Fig. 4
shows how to ‘shock-proof” your
vacuum tube sockets with springs, rub-
ber bands, etc. Fig. 5 shows how to
“can” your radio frequency trans-
formers or coils. In many cases re-
ceiving sets have an objectionable
steaming noise, especially when two or
more stages of radio frequency are
employed in standard circuits, which is
due to feed-back action caused by the
extraneous magnetic fields of one
transformer reacting on another one.
The latest technique in radio set build-
ing is to shield the various stages one
from the other, such as in the Isofarad
set and many other leading commercial
makes. It is very valuable to remem-
ber that in Neutrodyne sets if the radio
frequency transformers are shielded,
they do not have to be placed at any
fancy angle, as is the case when they
are not shielded. This new idea is fol-
lowed in the Stromberg-Carlson and 7
tube Music-Master Ware Loop sets.

As Fig. 5 shows, the secret in shield-
ing sets with “grounded” shields or
“cans” made of any metal except iron
or steel, that is of non-magnetic ma-
terial, i1s to keep the shield surfaces at
least 1 to 125" from all coil windings,
either from the side or the end of the
coil, to prevent undue losses due to
induction.

The quietest sets that you will hear

[11]

today are those provided with shielding
around the radio frequency transform-
ers without a doubt, and this applies
to Super-Heterodynes of course, ex-
cept where the transformers are spaced
quite a ways apart; but there is a limit
here due to long grid wires and other
leads which should be kept as short as
possible, all things considered. One-
thirty-second inch copper or other non-
magnetic shield 1s usually about as
efficatious as a 1/16” copper shield.
The separation shields between radio
frequency stages should also separate
the condensers, as these have a con-
siderable electrostatic field surrounding
them, which may react on another
stage. The shield, to be efficient
should form a complete can or box
which should of course be made acces-
sible by having the top lift off, or else
by cutting the sides diagonally after
the idea found in many of the present
commercial sets.

Another source of noise of a steam-
ing nature is frequently that due to
over-loading of the last audio frequency
tube. Today there are available at
reasonable prices special amplifier tubes
intended to be used in the second stage
of audio frequency amplification, in
other words, i the last socket. With
these power tubes, which do not con-
sume an exorbitant amount of “A”
battery current, there is to be used a
plate voltage or “IB” battery potential
higher than 90 volts, the usual ampli-
fier tube potential.

I I}

How to Read a Radio Hook Up

i Ml

readily traced through and present no
unusual features.
In connecting tubes to amplify

(Continued from page 95)
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case of audio frequency currents, the
coupling is through audio frequency
transformers having an iron core. Of

signals, the output or plate circuit is course, there are other methods of
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been thoroughly grasped, they can he
readily applied to the reading of any
circuit.

This means that the radio hook-up
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The hook-up shown in Figures 15 and 16 is here repeated, with plate circuits shown by heavy lines.

always coupled to the input or grid
circuit. In case of radio frequency
currents, the coupling is through radio
frequency transformers, while in the

coupling such as resistance coupling,
capacity coupling, etc,, but these will
not be discussed in this article.

If the principles set forth above have
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will no longer offer any mysteries to the
beginner, in which case the purpose of
this article will have been accom-
plished.
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Switches and Jacks in Radio Sets

By A. P. PECK, Assoc. I. R. E.
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T 1s surprising to note the various

things that can be accomplished
with a radio receiving set if a suitable
quantity of jacks and switches of dif-
ferent types are judiciously employed.
In tlus article we will point out various
ways in which a radio set can he made
much more flexible and much easier to

o — C
Fie.3 Fla4 fi6.5
handle by the use of some of these
little mstruments.

In order to familiarize the reader
with the various types of jacks that
are in general use today, we illustrate
in Figs. 1 to 5 different forms. In
Fig. 1 is what is known as an open
circuit phone jack such as is universally
employed in the last stage of audio
frequency amplification where filament
control 1s not desired. In Fig. 2 is a
single circuit closed jack wherein the
msertion of the phone plug opens an-
other circuit. In Fig. 3 is a single cir-
cuit filament control jack used in the
last stage of audio frequency amplifica-
tion to control the filament of the last
tube. In Fig. 4 is a standard two cir-

cuit jack and in Fig. 5 is another form
of the same type.
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Fig. 10. A combination battery switch and

pilot lamp.

Of switches there are a multitude
and it is usually desirable, in order to
conserve space and to make the entire
set more compact, to use those of the
type known as cam switches. There

are many forms and Figs. 6 to 9 illus-
trate several of them. In Fig. 6 is a
standard type of single-pole single-
throw switch such as is frequently used
for controlling the filament circuit. In
Fig. 7 1s a single-pole double-throw
switch of varied uses. In Fig. 8 is a
five spring switch of which more will
be said later. The switch shown in
Iig. 9 can be very frequently used in
different parts of sets and for switch-
ing batteries from one set to another.
It gives the effect of a double-pole
double-throw switch and is easily
mounted and connected.

On the switch that controls the fila-
ment circuit of a radio receiving set it
1s often very convenient to have some
sort of an indicator to show positively
whether or not the current is still
turned on. Of course, this is found
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where indicating marks are employed
but these marks cannot be read from
a distance. If, however, a pilot lamp
is combined with a switch as shown
in Fig. 10, it 1s possible to note whether
or not the receiver is turned on even
though you may be several feet distant
from it. The hght shines through a
small colored glass bull’s eye which is
mounted on the panel and so, since the
light is connected in parallel with the
filament circuit, you will always be sure
whether or not the *“A” circuit is
closed. This is a very compact ar-
rangement of this nature and 1is
mounted merely by drilling two holes,
one for the bull's eye and one for the
single hole mounting of the switch.

A good many experimenters use a
double range volt-meter, reading from
O to 8 or O to 120 volts for testing
both “A’” and “B" batteries. This is a
nice form of instrument to have around
the laboratory but it is rather incon-
venient to have to be connecting and
disconnecting it all of the time. If,
however, the volt-meter is mounted on
the panel of the receiving set together
with a cam switch of the type shown
in Fig. 11, a flip of the switch from
one side to the other enables the oper-
ator to instantly read either his “A” or
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“B" battery voltages. It will be noted
that the external resistor is connected
in this circuit as this is what allows the
volt-meter to give a double reading. In
case you have an instrument in which
the compensating resistance is placed
within the case, you will just leave out
the external resistor shown in Fig. 11
and make your connections accord-
ingly. In case you do not have room
to mount this volt-meter and switch on
your panel, a small battery control
panel might be made, hooked up and
placed directly alongside of your set.

It is more and more coming to be a
fact that many homes are equipped
with radio throughout the house so that
a loud speaker can be employed in any
room. This is frequently accomplished
by having one radio receiving set that
i1s capable of giving ample volume
located at some convenient point and
connected to a series of jacks that are
placed i the various rooms. Then, by
pushing the loud speaker plug into the
Jack, radio entertainment is had at any
desired place. One company is now
putting out a jack that is particularly
adaptable to this purpose and in fact
was made for just such an installation.
This jack is shown in Fig. 12 and is
illustrated as designed to be placed in
a standard electrical wall receptacle.
In this way, unsightly wires are elim-
inated as they can be run through the
walls and the jack can be installed in
neatest possible manner,

Now let us see how a standard five
tube receiver of the tuned radio fre-
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Fig. 11. Method of employing an external
resistor by means of a cam switch.

quency type can be improved by the
use of jacks in a greater number than
1s usual. Starting with the radio fre-
quency end of the set, we find that
five jacks can be employed here. Two
plugs are also required and one of them
1s connected to the aerial and ground
and the other to the loop. Now the
antenna plug can be placed in the jack
indicated by J1 which is of the type

-
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shown in Fig. 1 and the entire receiver
used in the usual manner. When it is
desired to use loop reception, the loop
plug is placed in the jack, |2, and 1t is
then tuned by the regular secondary
tuning condenser, the first radio fre-
quency coil being cut out by a jack of
the type shown in Fig. 4. If a local
station is being received from, the an-
tenna plug can be placed in the jack,

Fig. 12. A wall receptacle jack cut away to
show the constructional details.

J3, and the filament of the first R. F.
tube extinguished. In this way, only
four tubes are employed and economy
is practiced inasmuch as five are not
necessary for local reception. If a very
powerful local station is being received,
and static is particularly bad, the loop
can be plugged into the jack, J4, and
only one stage of radio frequency am-
plification be used. For receiving from

tion is then being accomplished with
the detector and audio frequency am-
plifier alone.

Two jacks are shown in the audio
frequency amplifier and J6 is of the
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the filaments of all the tubes simul-
taneously.

In order tc eliminate the necessity
of having two jacks and a plug in an
audio frequency amplifier circuit, a cam
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Fig. 14. A system used to eliminate two jacks can be arranged by means of a cam
switch shown above.

standard two circuit type to be used for
cutting out the second stage of audio
frequency amplification. In conjunc-
tion with this is used the jack J7
which is of the type shown in Fig. 3
and which automatically extinguishes
the filament of the second audio fre-
quency amplifying tube, when the plug
is removed from it. Of course a simi-
lar type of jack to this could be em-
ploved for extinguishing the filaments
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Fig. 15. A cam switch used to change from
tuned to untuned circuit and vice versa.

of the radio frequency amplifying tubes
when they are not being used, but
this would unnecessarily complicate the
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switch of the type shown in Fig. 8 can
be hooked up as shown in Fig. 14.
Throwing it to one side connects the
jack ] in the plate circuit of the first
audio frequency amplifying tube and
extinguishes the filament of the second
tube. Throwing the switch to the other
side, automatically connects | in the
plate circuit of the second tube and
lights the filament of that tube. The
jack J can be replaced by binding posts
mounted on the rear of the set and so
the only amplifier control necessary on
the panel will be the cam switch.

A single-pole double-throw type of
cam switch can be employed as shown
in Fig. 15 for throwing from a tuned
to an untuned antenna circuit. By plac-
ing the switch in the upper position,
the antenna will be connected directly
to the tuned secondary whereas by
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Fig. 13. A five-tube tuned radic frequency receiving circuit showing how jacks and plugs can be employed to make interchangeable connections.

the same station, when atmospheric
conditions are good, plug the antenna
into the jack, J5, and extinguish both
of the radio frequency tubes. Recep-

wiring and, therefore such an ar-
rangement is not shown. J8& in the cir-
cuit Fig. 13 is a cam switch of the type
shown in Fig. 6 and serves to control
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throwing the switch down, the antenna

will be connected to the untuned pri-

mary. Where great selectivity is not,
(Continued on Page 173)
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Resistance Coupled A. F. Amplification

CHINTARANNE F AL Lt a0 00 T AR O O AT T N I O

N the not so far distant days of the

beginning of the present radio era,
one of the highest compliments that
could possibly be paid to a receiver was
that it brought in Station \WXYZ on
the loud speaker so that it could be
heard all over the house. This last
phrase “all over the house” is that
with which we are particularly in-

INPUT

T

Fig. 1. The introduction of the non-inductive

resistance in the plate circuit of the tube is

the first step for explaining the principles
involved.

terested, as there is a world of meaning
wrapped up in those four words.

It was indeed an achievement in
those days to fill a house with so-called
music, even if the transmission was
received from a local broadcast station.
Generally the good old stand-by re-
generative receiver with honeycomb
coils was used with two or more stages
of audio frequency amplification, using
transformers as a means of coupling.
And the one thing besides distance that
was the goal in those days was volume
—and lots of it!

What did quality of reproduction
mean to the average fan in 1920 and
21?7 As well as we can remember it
meant freedom of the music from most
of the noises that broadcasting in gen-
eral had and most important of all,
suftcient clarity so that the call letters
of the station could be understood
when the announcer finally told them.
This last item was very, very im-
portant, Many times we have heard
the wish expressed, “Why don't they
sav who they are oftener?” Did the
dyed-in-the-wool radio fan give two
whoops whether a famous tenor was to
sing an aria from “Faust” and if so,
would it come in on his set well? No,
indeed, DX and volume were the two
lodestones that attracted the radio
hound in those early days.

But like everything else the usual
changes have occurred. We do not
venture to say that in these enlightened
days of 1926 radio fans no longer care
for distance and volume of reproduc-
tion, but these have developed into a
trio, the third member being quality.

To illustrate this is very simple.
Consult the pages of advertising of any

By G. C. B. ROWE

radio publication of five years ago and
then turn to those of a current date.
There will be very few advertisements
in that old magazine that will mention
very much about the quality of repro-
duction, but in the latest one—every
loud speaker, every receiver, in fact
cverything down to the baseboard and
mounting screws are guaranteed to
give excellent quality of reproduction.

Now there are many factors that
enter into the production of music in
the loud speaker of a receiving set, that
is as near like that played in the
studio of the broadcast station. There
are the tubes, the condition of the bat-
teries, the loud speaker, the tvpe of
detector circuit and 1ast, but far from
being the least important, the type of
audio  frequency amplifier. There
are four types of these amplifiers,
viz., transformer coupled ; resistance
coupled ; impedance coupled and push-
pull.  Each of these types has its ad-
vantages and disadvantages, but as we
are primarily interested in quality let
us consider the second type mentioned
in the previous sentence. resistance
coupled amplification.

Before we go any farther it should
be borne in mind by the reader that it
is not the intention here to prove that
resistance coupled amplification is the
best type to use for quality reproduc-
tion, but it may be said that it is pos-

L4

A

AAAAAAA
YVVVYVYWWY

+

Fig. 2, In this circuit there must be two sets

of batteries, but even then the grid of tube

No. 2 will have a positive bias, which is
undesirable.

sible by careful construction and ex-
perimenting to build an amplifier using
only resistances and condensers, which
will meet the requirements of the most
critical listener. Also another error
that might creep into the reader’s mind
is that resistance and impedance ampli-
fiers are really amplifiers whose coup-
ling is accomplished by means of the
resistances and the coils in the circuit.
This is not the case, for the coupling
between two adjacent tubes is accom-
plished by the condenser separating the
plate and grid of the two tubes. In
reality and strictly speaking, it should
be called capacitative coupling,

One of the first things that the
reader should impress upon his mind
is that in a resistance coupled amplifier
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the vacuum tube really does all the
amplifying, the resistances and con-
densers being nothing more than coup-
ling devices used to transfer the energy
from the plate of one tube to the grid
of the next tube,

To comprehend the action of a re-
sistance coupled amplifier it is assumed
that the action of the ordinary amplify-
g vacuum tube is understood, for
here there is no room to explain the
action of the tube. If this is not the
case, then the reader must take our
word for it, that when an alternating
current is introduced into the grid cir-
cuit of a vacuum tube, there is as a
result an alternating current exactly
the same, except that it has a greatcr
magnitude, set up in the plate circuit,
This magnified current must come
from some source, which is, in this
case, the “B"” batteries attached to the
plate of the vacuum tube.

Not considering the true function
of the vacuum tube for a moment in
order to simplify the explanation let
us say that in some mysterious way
there appears in the plate circuit a
much greater current than there was in
the grid circuit. \What does this
magnified current depend upon? Upon
one thing only and that is the ampli-
fication constant of the vacuum tube,
which is always designated by the
Greek letter, Mu.

Now let us consider Fig, 1. Here
we have a vacuum tube with the input
coming from the plate circuit of a de-
tector tube and in the plate circuit of
the tube a resistance, R. When a
signal is impressed upon the grid cir-
cuit of this amplifying tube there is a
corresponding voltage set up in the
plate circuit. The resistance, R, in the
plate circuit causes a voltage drop to
occur in two places in the tube. The
total resistance of the plate circuit is
equal to the internal resistance of the
tube added to the resistance, R, and if
the “B” battery has 90 volts and if R
is equivalent to the tube resistance at

c
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Fig. 3. The resistance coupled amplifier cir-

cuit with the introduction of a grid leak and

condenser. The reasons for this are explained
in the accompanying text.

that moment, the voltage drop across
the tube will be 45 volts and the same
value across R. We will not attempt
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to explore the extreme cases that are
involved in the problem of the correct
values for the resistance, R, but the
reader should be able to grasp the fact
that theoretically it is possible to vary
the voltage drop across R from O to
almost 90 volts.

If we discount the very small resist-
ance of the “A” and “B” batteries,
there will appear a changing voltage
across filament and plate, when the
grid potential varies and also across
resistance, R, and that these last varia-
tions depend upon the tube resistance
and the resistance, R. Also it can be
easily grasped that these variations
will ‘be largest when the two resist-
ances are alike, or better still, when R
has a greater resistance than the tube.
To understand this statement it is only
necessary to imagine R smaller than
the tube resistance, or even completely
absent. In that case the full voltage
fluctuations in the plate circuit are con-
fined to the two terminals of the tube,
the resistance of the rest of the plate
being neglible, and therefore not show-
ing any voltage drops whatsoever.

However, the resistance or imped-
ance of the tube is constantly in a state
of change and can assume very high
values, and for this reason then the
value of R should be equal to the
higher values of the tube impedance,
in order to maintain maximum effec-
tiveness. Therefore the value of R
should be extremely high, but in that
case it would be impossible to use the
apparatus in practice. To understand
this clearly it should be remembered
that the vacuum tube needs an effective
plate voltage for proper functioning.
With a given “B” battery voltage the
mean voltage across plate and filament
depends on the plate-filament resist-
ance and the resistance, R, so that if
we make the latter unduly large the
effective plate voltage decreases to a
point where the tube can not function
any more. To attain in those circum-
stances a suitable plate voltage it
would be necessary to increase the
total plate voltage and this of course
can only be done to a certain extent, as
otherwise the voltage employed would
become quite dangerous and leakage
would occur in thé “B” batteries.
Therefore we must assign to the resist-
ance R, a value in the neighborhood of
100,000 ohms, which will be found to
be nearly perfect for all purposes.

Let us now see how the voltage
variations across R can be used for the
purpose of application to the grid cir-
cuit of another tube. The two tubes
in Fig. 2 have the same circuit as that
in Fig, 1; however, now the resistance
R lies in the grid circuit of tube 2 as
well as in the plate circuit of tube 1.
Now it will be remembered from the
foregoing that due to voltage changes
or fluctuations, in the grid circuit of
No. 1 there were corresponding
changes in the plate circuit and there-
fore across R, Now these same
magnified changes from No. 1 are

transferred from R to the grid and
filament of No. 2, thus the latter tube
will be affected directly by the output
circuit of the first tube, so that we will
have amplification in both of the tubes,
thereby causing a resultant magnified
signal to be heard in the headset.
However the same “A” and “B” bat-
tery cannot be used for both tubes and
it must be admitted that this is a
serious drawback. If we did use the
<ame batteries to supply each tube with
the necessary power it would mean
that there would be a positive charge
on the grid of tube No. 2 and this tube
would then not function. However, as
the circuit is shown in Fig. 2 the two
tubes would act as a satisfactory
amplifier, as all that would affect the
grid of No. 2 are the fluctuations
across the resistance, R.

teries. As the condenser, C, conducts
the variations very easily, the voltage
fluctuations across R are then effective
also across the filament and the grid
of tube No. 2.

Now it is quite necessary that the
grid of tube No. 2 have a grid return.
\Vith most tubes the grid would ac-
cumulate negative charges, due to the
electronic emission from the filament
and irregular action of the tube would
result. Therefore, it is imperative that
we supply a grid leak, R1, for the
charges to leak off the grid to the fila-
ment. THis grid leak at the same time
serves the purpose of a by-pass to
voltages, which due to the leaks that
might occur in the condenser, C, would
tend to make the grid positive, thus
allowing a grid current to flow and
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Fiz. 4. Three stages of resistance coupled amplification are here shown with a “C” battery
to give the proper grid bias.

Naturally it would be quite impos-
sible to use a circuit having so many
batteries, so a means must be found
whereby it is possible to have a power
supply consisting of but one filament
battery and one plate battery for any
given number of tubes in an amplifier.
In order to do this it is imperative that
the grids of the tubes must be sepa-
rated electrically from the high voltage
of the plates of the preceding tubes,
but only as far as the steady voltage is
concerned, while the fluctuating volt-
ages of these plates must be impressed
on the grids of the following tubes.
The logical method of doing this is to
introduce condensers between the two
resistances, as condensers are well
known to be an effective block against
direct currents while they afford easy
passage to alternating currents. Fig. 2
is then changed to Fig. 3 by the in-
troduction of this condenser between
the plate and grid resistances.

Upon inspection of this new figure
it will be seen that although tube No. 1
remains the same, the plate instead of
being connected directly to the grid of
tube No. 2 is separated from the latter
by means of the condenser, C. If
voltage fluctuations now occur across
the resistance R, they will also be ef-
fective across the grid and filament of
tube No. 2, because R exerts its in-
fluence between plate and filament of
tube No. 1, when we disregard the bat-
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stopping the perfect action of the tube
as an amplifier,

Now the grid leak, R1, is a direct
shunt across the grid and the filament
of the tube No. 2. This means that if
the value of R1 is made small the
voltages developed in this grid circuit
will also be small, and the amplifica-
tion of which the tube is capable can
not be attained under these conditions.
Therefore we will make this value
relatively high, retaining as a result the
highest ~ possible amplification. R1
should have a value lying somewhere
hetween 500,000 and 2,000,000 ohms.
If this resistance is made variable it
will be possible to control the resulting
amplification completely.

Naturally we would like to have the
fullest benefit of the voltage fluctua-
tions across the resistance R and this
means that we will want the influence
of the condenser, C, to be as small as
possible, or, in other words, its ap-
parent resistance to alternmating volt-
ages should be as small as is practically
possible. Now the reactance, as this
resistance of a condenser is called. de-
creases with its size and the frequency
of the alternating currents in the cir-
cuit. Therefore we must select a con-
denser which has a low reactance at the
lowest frequency we will ever apply to
the amplifier. ~ This frequency for
audio frequency amplification will be
in the neighborhood of 16 to 32 cycles
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per second, as the former number is
just about as low as the human ear can
hear,

Ihat this is true will be seen from
the following: Condenser, C, and the
grid leak, R1, are in series as far as the
potential fluctuations across the resist-
ance R are concerned. If R1 has a
value of 0.5 megohm (500,000 ohms)
and the reactance of C has the same
value at 20 cycles for instance, the
voltage fluctuations will be equally
divided between C and R1I. llowever
the voltage fluctuations across R1 are
the only ones that are effective on the
grid of the tube No. 2, so that this grid
would only have fluctuations equal to
half of the total fluctuations across R.
If we increase the frequency, the re-
actance of C decreases, therefore the
proportion of the voltage fluctuations
across R1 to the total fluctuations
available increases—thus the resulting
amplification increases and the result is
unequal amplification at various fre-
quencies.  \Ve must therefore choose a
size for the condenser, C, that its re-
actance at 20 cycles, for instance, 1s
neghgible heside the resistance of the
erid leak, R1. This condition can he
obtained only when a condenser in the
neighborhood of one microfarad is em-
ploved. If such a condenser is used its
reactance at 20 cycles is about 8,000
ohms, so that if Rl is equal to .5

words, electrons will be attracted to the
grid of the tube. These electrons will
accumulate on the condenser, C, be-
cause the grid leak, R1, will not allow
them to leak away quickly enough.
This means that the tube is liable to
become paralyzed, and in any case to
distort the signals; because, first,
through the influence of the attracted
electrons, which represent negative
charges, the grid cannot complete its
full swing to its highest potential, at-
tamable in the absence of electronic
charges accumulating upon it. In the
second place, when the grid fluctuates
towards its highest negative potential,
the grid becomes too negative, due to
the presence of the electronic charge,
in as much as the latter did not yet
leak off. The result is therefore blast-
ing and distortion in the loud speaker,

The use of a “C” battery has been
the subject of a great deal of discus-
sion among designing engineers. It
has bheen recommended Ly some and
condemned by others. However in
some cases the use of a grid biasing
battery vastly improves the quality of
reproduction.  Referring to Fig. 4
there will be found a circuit diagram
of a resistance coupled amplifier, in
which 1s incorporated a “C” Dbattery.
The value of the resistance R in the
plate circuits of the tubes is 0.1
megohm (100,000 ohms) and the value

megohms, the voltage fluctuations of the resistance in the grid circuits of
»DET. ] c Ne| C N2 2 l C N3
- [ J! L = J -
: : L | !
s \U) T ‘ [
5 R =R, g RSR, % R SRy v
a
=
11~
N D N ]
o
it | ] |

—I

Fig. 5. The amplifier above neceds no “C” battery as the values of the grid resistors take care
of the proper grid bias.

across R1 will be practically all used.

\ny fan who has worked with audio
frequency amplitiers will know that if
the grid of an amplifier tube is allowed
to have a positive charge, the tube will
not operate as 1t should, as it will be
operating on the wrong portion of the
characteristic curve. This is generally
prevented by the introduction of a “C”
hattery, which has its negative terminal
connected to the grid of the tube, gen-
erally through the secondary of an
audio frequency transformer or in the
case of resistance coupled amplifiers,
through the grid resistance. The out-
ward result of allowing the grid of the
tube to become positive is distortion in
the output of the set.

Referring again to Fig. 3, if an ex-
tremely strong signal serves as the in-
put and there is a considerable positive
potential on the grid of the tube No. 2,
this grid will start to draw a certain
amount of grid current, or in other

the tubes is 1 megohm (1,000,000
ohms). The condenser, C, has in each
case a capacity of 0.05 mf. The value
of the “C” battery is about 415 volts,
but this value of grid bias should be
experimented with in order that the
best results might be determined, de-
pending upon the plate voltage.

In Iig. 5 we have shown a diagram
of a resistance coupled amplifier in
which there is no grid biasing battery
needed. Ilowever in this circuit the
values of the several resistances have
undergone a change. This is, however,
with the exception of the resistances
in the plate circuits, which retain the
value given in Fig. 4, viz,, 100,000
ohms. In the circuit of Fig. 5 the re-
sistance, R1, has a value of 1 megohm
(1,000,000 ohms) ; R2 a value of 0.5
megohms, and R3, 0.25 megohm. The
values of the condensers remain the
same. ‘There should be in the neigh-
borhood of 135 volts used as a plate
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voltage (“B"” battery) on both these
amplifiers. The value of the fixed con-
denser in the plate circuit of the de-
tector tube, CI, in both diagrams is
between 0.0005 and 0.001 mf.

Sometimes it is considered quite an
aid to the controlling of the volume of
a resistance coupled amplifier to have
the resistance in the grid circuit of
the second tube (tube No. 2 in Figs. 4
and 5) one which can be varied. It is
placed in this position rather than in
the first or last grid circuit, so that the
volume when controlled with a given
resistance, will not be too sharp or too
broad in its adjustments.

The type of vacuum tube that is
used in resistance coupled amplifiers
1s one that has a high amplification
constant. It will be remembered that
it was previously stated in this article
that it was the tube, and the tube alone,
that did the actual amplifying in an
amplifier of this kind, so the higher the
constant of amplification the better.
Therefore if the experimenter is con-
templating building the amplifier de-
scribed herein it would be a very wise
thing if he would consult the data
available on the various constants of
the many different vacuum tubes now
on the market, and choose from these
tubes for his amplifier that have as
high a constant of amplification as
possible.

The radio fan who is really inter-
ested in the best quality of reproduc-
tion that it is possible to obtain with
his set, should not blame the loud
speaker if the music or speech is dis-
torted or otherwise garbled. Too often
the loud-speaker is blamed for distor-
tion, when the fault really lies in the
poor design or poor operation of the
audio frequency amplifier.

The same thing is true with any type
of amplifier. In the case of trans-
former coupled amplification, certain
transformers are designed to work
with vacuum tubes which have certain
definite characteristics and they only
work at maximum efficiency with these
tubes. Also the tubes are designed to
operate best as amplifiers at certain
plate voltages and if they are not em-
ployed, the general output will suffer,
not only in volume but in quality as
well.

As with all radio apparatus it must
not be thought that even if directions
are closely followed the apparatus will
function at maximum efficiency as soon
as the filaments of the vacuum tubes
are lit. No matter how carefully the
tubes are made there is generally more
or less variation in the constants and
therefore a little experimenting is gen-
erally necessary before the set can be
said to be operating in a first class man-
ner. It is worth while to take trouble
with a resistance coupled amplifier be-
cause the results that are possible with
this type of amplifier are truly remark-
able and the experimenter or fan will
be proud of the receiver when it is com-
pleted.
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Fixed Condensers in Radio Receiving Sets
By A. P. PECK, Assoc. I. R. E.

il N

N every store handling radio parts
and accessories you will find a

multitude of little instruments that
have no working parts and that seem
to be rather unnecessary in most Cir-
cuits but which when properly used,
will enable the experimenter to accom-
plish many things that could not be
done without them and to accomplish
these things in the easiest and quickest
possible way. The purpose of this ar-
ticle is to point out some of the ap-
plications of these little instruments,
fixed condensers, to radio sets and to
show the various purposes to which
they can be put.

One of the greatest uses for fixed
condensers, especially in the radio ex-
perimenter’s laboratory, is the employ
ment of them to reduce or increase the
effective capacity of variable conden-
sers or to change the effective induct-
ance of coils of wire. Let us discuss
these features first. Reference to Fig.
1 shows a condenser, C, and an induct-
ance, L, connected in a way that is
known as in parallel. By shunting a
condenser across an inductance in this
manner, the wave-length to which the
entire circuit in which the inductance
is connected will be raised. Obviously
if the condenser, C, was of the variable
type, the wave-length to which the cir-
cuit would respond could be changed
at will but in some cases it is merely

¢
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necessary to raise the wave-length to a
certain point and therefore it is fre-
quently found that a standard size of
fixed condenser can be employed as
shown.

If a fixed condenser, C, is connected
in series with a variable condenser, C,,
as shown in Fig. 1A, the effective
capacity of the condenser C, will be
reduced. If C has a capacity of .001
mf. and C, is of the same size, the
resulting capacity of the combination
will be .0005 mf. The exact formula
for figuring the capacity of a conden-
ser connected in series is given in the

R ERR AR 1t

statement that the resulting capacity is
equal to the reciprocal of the sum of
the reciprocals of the various capacities
so connected. For example:

C= 1 1 1
—t— e —
t<1 CZ C3
If two capacities are connected in
parallel as in Fig. 1B, the effective
capacity of the entire circuit is equal
to the sum of the capacities of the two

Y
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condensers. Therefore, if in the cir-
cuit shown, C and C; both have a
maximum capacity of .0005 mf., the
resulting effective capacity will be .001
mf., but it will be variable only from
slightly more than .0005 mf. to .001
mf. It will be obvious from the above
statements that fixed condensers can
often be used in connection with vari-
able condensers in order to obtain a
capacity that could not otherwise be
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had with the variable instruments at
hand. In case you desire a still wider
variable range, switches could be in-
troduced into the circuits so that as the
variable condenser is turned from
maximum toward minimum, the
switch can be opened and the fixed
condenser C removed from the circuit
allowing the variable condenser to be
moved through another effective capac-
ity range.

Sometimes when a variable conden-
ser and an inductance as C; and L in
Fig. 2 are connected in series, it is
desired to raise the wave-length of this
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circuit and this can be done by con-
necting a small condenser C in parallel
with both the condenser C and the in
ductance L. Obviously we cannot
give any constants for this circuit in-
asmuch as they will vary according to
the work at hand and according to the
wave-length to which the original cir-
cuit will tune.

Some experimenters prefer to use
an untuned antenna circuit in a radio
receiving set inasmuch as they find that
it increases selectivity. This, however,
is not always possible or practicable
because of the construction of the an-
tenna coil. In such an event, the effect
of an untuned primary can be obtained
as shown in Fig. 3. A small fixed con-
denser C having a capacity of about
0001 mf. is connected in series with
the antenna and the inductance L.
This is usually found far superior as
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far as selectivity goes to connecting
the antenna directly to the grid end of
the coil. It is seldom that any notice-
able reduction in signal strength is
found when this method of reducing
the effective wave-length of the an-
tenna circuit is employed. The writer
has used this system on several home-
made sets and finds it very good. In
fact, the same system is now being ap-
plied to a good many manufactured
sets and is being recommended by
several kit manufacturers.

In sets employing a potentiometer
for controlling the grid bias of radio
frequency amplifying tubes, it is often
found of advantage to by-pass the
potentiometer by connecting the con-
denser from the center arm to one side
of the potentiometer winding. This is
shown in Fig. 4. C is a capacity that is
not critical in size and may vary any
where from .005 to 1 mf. It is usually
stated that the larger this condenser,
the better the results will be. In any
event, the use of such a condenser will
reduce the losses in the R. F. circuit
and will usually result in more stable
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operation and somewhat louder signals.
Another variation of the capacity
coupled scheme shown in [Fig. 3 is il-
lustrated in Fig. 5. lere the fixed
condenser i~ connected in series with
the ground lead but this system is not
as cifective as the one shown in Fig. 3.
It is illustrated here for comparison's
sake and to make this symposium com-
plete.
KEEP THIS
DISTANCE SHORT
P

H
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Where tuned primary circuits are
cmployed, as where a variocoupler
operates to tune the antenng circuit, it
i> often found that with a long antenna
the receiver will not respond to the
shorter waves. This can be remedied
by connecting a fixed condenser C in
series with the tuned inductance L. as
in Iig. 0. In case you want a little
more flexibility, it is entirely possible
to use two or three fixed condensers
with a switch as shown in g, 6.\
Here the condensers, C,, C, and C,
should be of various sizes and should
be connected to the switch S as shown.
The set can then be adapted to various
sizes of antennas with the least pos-
sible trouble.

Very frequently it is convenient to
place the various batteries operating a
radio receiving set in the cellar ot a
house or in a closct so as to get away
from the unsightly effect that is
created when they are placed in full
view right near the recciver. \When
this is done it is often found that the
selectivity of the set is decreased anl
that the set is more noisy in operation
than before the change. This is
usually due to the fact that the long
connecting wires are acting as collec-
tors and are picking up the external
noises, Also they are increasing the
radio  frequency resistance of the
various circuits and so broadening the
tuning.  This difticulty can be over-
come by by-passing the various bat-
teries with fixed condensers connecteil
across the wires directly at the receiv-
ing set. Do not place these condensers
near the batteries as this will defeat
the purpose for which thev are em-
ployed.  These condensers may all he
of the same size and should have a
capacity in the neighhorhood of ¥4 mi.
Even I mf. will not be too large. The
method of connecting the condensers
and their exact location is shown in
the circuit in Fig. 7.

Small electric fans, motors and cer-
tain types of battery chargers often
create a peculiar buzzing interfer-
ence that is reproduced by the loud
speaker and that is most annoying.
This interference can often he reduced
and frequently eliminated by using the

TO LINE '
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system shown in Fig. 8. Here two
condensers are connected in series and
shunted across the line near the ap-
paratus that is causing the interfer-
ence.  The center point or common
connection hetween these two condens-
ers 1s then grounded as illustrated,

In Fig. 9 we show a complete re-
ceiving set less the radio frequency or
antenna  input inasmuch as these
phases have already Deen discussed.
We show about the maximum number
of fixed condensers that can be em-
ploved but 1t is not necessary that all
of them be used. Only whén certain
troubles arise which are described Dhe-
low will it be found necessary to use
some of these condensers, although
there are certain ones that should al-
ways be included.

In the circuit C, is of course the
usual .00025 mf. grid condenser. It is
always employed in the detector cir-
cuit.

Very frequently it is found that the
tickler coil will not cause the circuit
to oscillate over its entire tuning range,
although it will oscillate at the shorter
wave-lengths.  \When this is found to
be true and you do not desire to change
the physical and mechanical dimen-
sions of the tickler coil itself, try con-
necting a 00025 mi. or larger fixed
condenser across the coil as at C,

lowed, this condenser can be elimi-
nated from the set as the by-pass con-
densers across the “B” battery in Fig.
7 will take its place.

The condensers Cy and C, in Fig.
9 are not always necessary but with
certain types of audio f requency trans-
formers they will be found of assist-
ance inasmuch as they will frequently
flatten out the characteristic curve of
the audio frequency transformer so
that it will respond to various fre-
quencies with a maximum of amplifica-
tion. Often, however, the effect is just
the opposite and it will therefore be
necessary to experiment with this point
until it is determined whether or not
your particular transformers need
these condensers, They should be on
the order of .0005 mf, capacity. These
statements apply in particular to the
fixed condenser C; but very often the
one shown at C, will serve another
purpose. It is frequently found that a
high pitched whistle is present in the
loud speaker and this is due to the
audio frequency amplifier. It can fre-
quently be eliminated by the use of a
0005 mf. condenser shunted across the
secondary as at C,. The condenser
Co, if of the same capacity will fre-
quently accomplish the same purpose
and when a whistle is found, conden-
sers should be tried across both coils
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This will frequently cause the set to
oscillate smoothly over its entire tuning
range. ’

In the case of receivers using tickler
feed-back regeneration, it is always
necessary to by-pass the first audio
frequency transformer with a fixed
condenser C,.  This should have a
value of .0005 mf. or .001 mf. Usually
the larger size will be found more ef-
fective in operation,

Although it is a mooted question
that “B” batteries cause noise in radio
receiving sets still it is very frequently
found that connecting a” fixed con-
denser, C,. with a capacity of 1% to
I mf. across the “B” battery as shown
will reduce noises heard in the loud
speaker. \Whether or not this is due
to the filtering action of a fluctuating
“B" battery current or not will not be
discussed here. It is sufficient to say
that this condenser is very often of as-
sistance and it is recommended that it
aways be placed in the circuit. If,
however, the scheme outlined in Fig. 7
for remote supply installations is fol-
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until the trouble is eliminated. Some-
times it may even be possible to help
this trouble by means of the condenser
Cs.

Where “C” batteries are employed
in radio receiving sets, it is sometimes
found of advantage to shunt or by-
pass them by means of a fixed con-
denser as indicated at Cs. This is
more particularly true where “C” bat-
teries are used in radio frequency
amplifiers and in such an event, the by-
pass condenser should have a capacity
of 1 mf. In the audio frequency
amplifier this condenser is not so neces-
sary and can often be eliminated with-
out any decrease in results.

The shunting of the output or loud
speaker terminals by means of a con-
denser as at C, will frequently aid in
enabling the loud speaker to reproduce
all of the various frequencies. This
condenser should not be of too large a
capacity as this will tend to give the re-
produced music a hollow unnatural tone.
Usually nothing larger than .001 mf.

(Continued on page 167)
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The Radio Broadcast ‘‘Aristocrat’

How to Build a Five-Tube Receiver Which Has
Extremely Fine Tone Quality

R | MRy

HE word “efficient” can be ap-
plied with truth to the radio re-
ceiving set designed and described be-
low by Arthur H. Lynch. This set
combines the distance-getting features

of the superheterodyne with extremely

economical operation. Its simplicity
of tuning, however, places it in a class
by itself. The superior tone quality of
this set is due partly to the resistance

the most inexperienced can secure sur-
prising results. In an actual demon-
stration, we have been able to show
that by means of this single control
and no other adjustments whatever we
were able to hear sixteen stations in
less than three minutes, with a single
turn of the tuning dial. \When other

adjustments were made—and where is
the DX fan who will not want to be

the present time have felt that radio
reproduction was not sufficiently free
from flaws to reproduce with fidelity
the music they love.

What the Receiver Is
In combing over the possible circuit

of real worth to the home builder we
liave come to the conclusion that there

Fig. 1. Here are a few of the resistance units tried out in

coupled amplification and partly to the
improved circuit design, which results
in a set well worthy of the name
“Aristocrat.” Mr. Lynch tells of the
advent of this set in Radio Broadcast
magazine as follows:

For a very long time we had been
looking for the kind of receiver that
would be easy to build, easy to operate,
and at the same time be comparatively
economical. In the receiver described

Fig. 2. In this assembly each unit is made with individual mounting.

Illustrations by courtesy of Radio Broadcast, New York

certain that he is getting the last drop
of energy out of his set?>—we have
been able to procure distance with
volume, which few receivers other
than a super-heterodyne could have
accomplished.. And above all we have
been able to secure tone quality which
has been characterized by many of the
radio designers and enthusiasts who
have come to Garden City to witness
the performance of our new outfit, as

conjunction with the development of the Radio Broadcast *“Aristocrat.”

are but three that possess the ments
we sought, namely: the super hetero
dyne, the neutrodyne in many of 1ts
advanced models, and the combmation
of a stage of tuned. neutralized radio
frequency amplification in combination
with a regenerative detector and some
more than ordinarily good system of
audio frequency amplification. After
considerable thought to each of these
we decided in favor of the last, not be-

Fig. 3. This receiver was made on a 7 x 18" panel and is intended to

The antenna switch is behind the panel and .5 mfd. condensers are
used in the resistance-coupled amplifier, and a short-circuiting switch
is used on the ballast for the last tube to allow for use of either
5 or 6 volt tubes at will. The regeneration is controlled by a variable

resistance across the tickler. A Cabelug is used for the battery
wiring. For _the experimenter who wishes to make frequency changes
in his cirenit this arrangement is just about ideal.

illustrate the method of using a complete resistance-coupled amplifier

unit in connection with two additional tubes for the complete assembly.

When 6 volt tubes such as Daven Mu-20, and Mu-6 are used. there iz

no need of making any alteration in the filament circuit of the ampli-

fier, and the wiring is thus materially simplified. In this receiver we

have used the regular Sickles Knockout coils. The ballast resistors
for the first two tubes are beneath the sub-panel.

here, we found what we consider a
solution to the problem. There is but
one main tuning control which makes
the finding of stations so simple that

being far superior to most receivers
they have seen or heard. We believe
this receiver will do much to endear
radio to those music lovers who up to
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cause we thought the others less valu-
able but because the combination of
price, distribution, ease of building,
operating, and low upkeep cost seemed
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to be best carried out in the receiver
we are now to describe,

So, in the Radio Broadcast ‘“Aris-
tocrat,” we have one stage of tuned,
neutralized, radio frequency amplifica-
tion, a regenerative detector, and three
stages of resistance coupled amplifica-
tion. Before going further let it be
said that the resistance coupled ampli-

amplification per stage that is obtain-
able with them is far greater than has
heretofore heen generally possible,
Then, too, in the *‘Aristocrat” there
are no rheostats whatever and the
number of binding posts has been
reduced to a minimum. In order to
make the design, building, and opera-
tion of this type of receiver quite clear,

Fig. 4. Mr. McMurdo

fication we are using should not be
confused with similar systems de-
scribed in the past because it 1s now
possible to maintain tone quality, for
which this type of amplifier is famous,
together with great volume, because of
the foresightedness of some of the
tube manutacturers who are now mar-
keting what are known as high-Mu
tubes. These tubes are designed for
resistance coupled amplification. The

Fig. 6. A bottom view
of the “Aristocrat’ re-
ceiver showing how the
filament ballast and
other parts are mount-
ed on the sub - panel.
This set is one which
employs a single control

twin condenser. See
top view on page 112,
a4

Of the set shown above, the layout above the sub-base,

shown.
the broadcast range.

The use of the Cardwell SLF condensers and Eastern Coils, -
Benjamin cushioned sockets for UX-base tubes were found very satisfactory.

Silver built this receiver
from the ground up in
less than four hours. It
is his version of the
Radio Broadcast “‘Aris-
tocrat.”” The single con-
trol feature is accom-
plished by belting two
of his condensers to-
gether with fish line,

letting one dial do all
the moving.

Fig. 5. Front view of
Radio Broadcast’s
““Aristocrat” made to
fit in a cabinet pro-
viding for a 7 x 18"
slanting panel. In this
receiver, as the ac-
companying article
will show, we have
gone a long way afield
and produced what
we believe is a true
departure from con-
ventional design elec-
trically, artistically,
and mechanically.
—_——

were used.

www americanradiohistorv com

and in order to demonstrate the varia-
tions that may be incorporated in it at
the discretion of the home builder, we
will describe at length but one of the
group we have made, and will point
out the differences between it and the
others by means of the captions under
the illustrations.

The Design and Assembly

By referring to Fig. 5, it will be
observed that there is but a single dial,
in the center of the panel. This dial is
used to govern a Hanscom single con-
trol unit and is the main tuning con-
trol. It is a unique arrangement of
two Remler condensers geared to-

gether in a manner that makes tuning
of the antenna and radio frequency
circuits simultaneous. The small knob
below and to the left of the main dial
is the vernier which i1s used to com-
pensate for any slight variations be-
tween the windings of the circuits
tuned by the two condensers. The
knob below and to the right of the
tuning chal is the filament switch. By
referring to the circuit diagram, it will
be observed that the filament switch is
placed in a position in the circuit that
cuts out the by-pass condensers across

f isible wiring this form of construction makes possible, is distinctly
R freedg:;'lllg)‘;n i;lsi)oth dials reading the same for any given station throughout

In this receiver Dubilier fixed condensers

[N
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the batteries, which would ordinarily
form a high resistance leak and result
in a drain on them even when the re-
ceiver was not actually in operation.
The small knob at the left of the panel
is used for the tap switch, connected
to the primary of the antenna coupler,
to compensate for antennas of dif-
ferent lengths. Once this switch has
been set for a given antenna it need
not be touched, except for ultra-fine
tuning, when extreme selectivity or
extremely long distance is desired.
The knob on the right controls the re-
generation, and may be considered 2
volume control.

Before passing on to the considera-
tion of the remainder of the receiver it
would be well to look over the accom-
panying illustrations and observe the
variations that have been made in the
panel design, the layout of the ap-
paratus, and the different systems of
tuning and regeneration control. There
is very little difference in the actual
performance of any of the models we
have made and the selection you make
may well be considered from a con-
venience standpoint rather than one of
net results obtainable.

Bear this in mind, however : you can-
not expect to get the results we are
getting if you buy your parts on noth-
ing but a price basis. We have spared
no expense in attempting to bring only
the best to your attention and suggest
that you make an attempt to get the
best—not necessarily the most expen-
sive. And when you are all through
getting the best of parts and have done
a thorough job in your building don’t
blame poor reception on the receiver
if you hook some poor loud speaker
to it.

But to continue, we may as well
point out some of the other important
points in the actual construction of this
receiver. The panel of what we may

Furnishing a general idea of the complete assembly,
high-mu amplifier tubes; UX-112 Radiotron power tube; and UX-201-A radio-frequency amplifier.
below the sub-base rather than mounted on it as s

consider our main model is 7 x 18
inches and there is plenty of room on
it for all the equipment necessary,
when a sub-base is employed. In this
model we have used large-size induct-
ances, in order to illustrate how the
entire assembly may be housed in a
standard cabinet. \WVhen other types
of inductances are emploved, as in the
case in some of the other models, there

In this model the layout is altered somewhat by the use of a sub-base.
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three connections for the C battery.

On the under side of the sub-panel
there are five mountings which are
used for the filament hallast resistors.

When they are to be taken out of the
circuit, as explained a little later on,
it is but necessary to make a direct
connection between the two spring clips
of the mounting by means of a hent
piece of bus wire.

This receiver is identical

to the original Radio Broadcast "Aristocrat’ for which working drawings in blueprint form are

Amsco vernier dials, whether black, silver. or gold, show up nicely on the Insuline
left to right, are Carter antenna switch,

Royalty r.f. rheostat,

Hammarlund neutralizing condenser, and Eastern tickler control.

available.

panel., The other knobs.
will be a little more room in the
cabinet,

It will be observed that the tuning
inductances and the variable condenser
assembly, antenna switch and battery
switch are mounted on the main panel,
while all the remaining equipment is
either on the top or bottom of the 275
x 17V4-inch sub-panel, which is sus-
pended from the main panel by means
of Benjamin No. 8629 brackets.

On the upper side of the sub-panel
will be found the five-tube sockets, the
thrca resistance couplers, the grid con-
denser and leak mounting, and the
variable neutralizing condenser. Tt i
also possible to find room for all the
binding posts, including those for the
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List of Parts

The list of parts used in the model
we are considering is as follows: The
variation in material that is possible is
indicated in the accompanying illustra-
tions.

1—7 x 18-inch panel, 1—2%2 x 17
inch sub-panel, Hanscom S. C. Con-
denser Unit, 1 set ILastern Knockout
Coils, 1 Carter filament switch, 2 Apex
knobs, 5 Benjamin sockets, 3 resist
ance couplers with 3—1 megohm resi
tors and 1 each, 1 meg., 5 meg., and

25 meg. resistors, 1 Hammarlund
neutralizing condenser. 2—.004 San
gamo fixed condensers. 1 Dubilier .5
microfarad by-pass condenser. 6

The tubes, left to right, are Cleartron CT-201-A Detector; two Cleartron Hi-Constron CT-101-A

In this layout the resisto-couplers are hung

hown in some of the original models.
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mountings for filament ballasts and
grid leak. 1 grid leak and condenser.
S Ballast Resistors. (The value of
these resistors depends on the type of
the tube used and the values for
various tubes are given in that part of
this article which deals with the circuit

«— —

ficulties encountered by some of our
readers, who sometimes find that their
local dealer does not carry a stock of
a particular item, for use in a receiver,
whatever kind it may be, and for this
reason have endeavored to indicate
what we believe to be intelligent sub-

Regeneration may be Obtained Either oy Vanable
(Tuckler or Resistance Shunted Across A Fixed Tickler

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

each unit individually, this may be a
little more comprehensive. So we
may as well start with the antenna
coupler.

There are now many sets of coils on
the market, designed for use in the
series of Knockout Receivers, which

)
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and its characteristics.) 1 Belden

Standard Color, five wire, cable. 2
Benjamin No. 8629 brackets, 2 10 6
Eby binding posts. 2 dozen 6 or 8-32
round head, brass machine screws, 34
mch long. About 6 two-foot lengths
of bus bar.

The Circuit and Its Characteristics

In designing this receiver we have
attempted to keep in mind the dif-
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+
R

stitution and variation in design to ac-
commodate units of different size with-
out matenally altering the perform-
ance of the circuit. By referring to
the circuit diagram and the illustra-
tions of the models we have made, you
will be able to see how the various
units may be made to fit in whatever
space you have available and how they
will conform to whatever type of con-
struction you may prefer. If we go
over the entire circuit and con:ider

¥ |
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Comnletg schematic wiring diagram of the five-tube Radio Broadcast “Aristocrat’”
receiver, incorporating resistance coupled audio frequency amplification.

have been described in Radio Broad-
cast Magazine. Any of these coils may
be used in the “Aristocrat.”

The tuning condensers used do not
by any means have (o be those we have
chosen to use. Any good pair of .0005
mfd. variables will do, but what we
wanted was single control, and in the
“Aristocrat” we have it in a very prac-
tical manner. The only remaining re-
quisites are the ballast resistors and

(Continued on page 156)

Top view of the “Aristocrat’ set shown in Fig. 6. Left to right on the sub-panel we have the grid leak and condenser, Benjamin spcket. Sam;zu.n?1
.004 bypass condenser, resisto-coupler with .1 and 1 meg. resistors. socket, resisto-coupler with .1 and 12 meg. resistors, socket; resisto-coupler wit

.1 and .25 meg. resistors, socket. The .1 mfd. condensers are within the resisto-couplers. . tri
The three posts on the lower side are for the C battery and the small knob is for the Hammarlund variable neutralizing condenser.

speaker.,

The two Eby posts on the upper strip are for the loud

Left

to right on the main panel are the Benjamin bracket, Dubilier .5 bypass condenser, Eastern Knockout r. f. coupler witI.t Apex knob, Hanscom single
control unit with Marco dial, Yaxley filament switch, Eastern Knockout antenna coupler with Carter antenna switch and another bracket.

www americanradiohistorv com
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Two Efficient Short Wave Sets

Plug-In Inductances Used for Reception of Waves
Between 37 and 150 Meters

HE increasing interest in short

wave work has created an in-
sistent demand from the amateur radio
constructors for articles such as the
one herewith described. Elmer M.
Wakefield, in the New York Herald
Tribune, shows how to build two very
efficient short wave receiving sets, one
utilizing the familiar Reinartz circuit,
the other using a modification of this
circuit. Both sets, of course, employ
regeneration. The description of these
sets follows:

During the present era of radio we
generally consider that broadcasting
takes place only on wave lengths be-
tween 200 and 550 meters. However,
during the last two years or more comi-
mercial companies have been experi-
menting with short waves with the
expressed purpose of discovering their
peculiarities and their possible applica
tion to broadcasting and commercial
communication.

Transmitting amateurs—the pioneers
of short wave communication — too,
have been experimenting and it 1s they
who have contributed probably the
greatest amount of knowledge of high
frequency phenomena. The writer
might relate a long story about what
they have done to develop short waves,
but that would be aside from the sub-
ject of this article, inasmuch as we are
going to describe the construction of
two different short wave receivers.

When building a high frequency
(short wave) receiver there are five
essential qualifications to be taken into
consideration in order to keep the effi-

Lqg
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Fig. 3. The Reinartz short wave receiving
circuit.

ciency of the set as high as possible.

They are ps follows:

1. It should not have any “body ca-
pacity” effect when the hand or any
other movable body is brought close to
the apparatus.

2. It should cover the desired wave
range with a little overlap on either side
of the tuning dial scale.

3. The regeneration control should
not have any effect on the tuning of the
set.

4. Tt should oscillate smoothly.

5. Last, but not least, it should be
extremely sensitive on distant signals
and it should be selective on all signals.

ondary coil the sharper the tuning.
This 1s termed “loose coupling.”

The secondary circuit is the tuning
circuit and therefore requires the great-
est amount of attention. It is in this
circuit where the losses should be at a
minimum, the mductances or coils of

. O_1
+22;3 —12 -A  +673
+

Fig 2.

The receiver shown in Fig. 1 has
been designed to cover wave length
range from 15 to 130 meters by a sys-
tem of interchangeable coils. The cir-

Fig. 1.

Short wave set designed to cover 15
to 130 meters.

cuit is shown in Fig. 2. This set
was built with the idea, as nearly as
possible, of including all the above
factors.

L, is, of course, the antenna coil and
has ten turns wound on a two and
three-quarter-inch form. The same
primary coil is used for all wave
bands. This is inductively coupled to
the filament end of L,, the secondary,
by an ingenious arrangement. The coil
is supported by a composition clamp
which is hinged on the base.

The coupling between L, and L,
may be varied by moving it backward
and forward. The coupling feature on
a short wave receiver facilitates one of
the fore-mentioned qualities of a good
set, namely, selectivity, because the
further the primary is from the sec-

113
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Illustrations by courtesy of N. Y. Herald-Tribune

The wiring diagram of a two-tube modified Reinartz short wave set.

best construction and the connecting
wires between the various pieces of
apparatus as short and direct as pos-
sible.  We will dwell more compre-
hensively on the wiring later.

For covering the wave band between
15 and 130 meters three secondary and
tickler coils are necessary. Between 15
and 35 meters coil L, has three turns
and coil L, has two turns. For the
band between 30 and 60 meters, coil
L, has eight turns and coil L, has four
turns. For the band between 55 and
130 meters, L, has nineteen turns and
L, has six turns. These wave length
ranges are covered when using a five
plate straight line frequency variable
condenser (C,) having a maximum
capacity of 140 micromicrofarads
across the secondary. This small ca-
pacity 1s used so as to spread the wave
length band over as much of the dial
scale as possible. This feature facili
tates easier tuning.

Each of the three coils 1s wound
with No. 18 B. & S. gauge bare copper
wire on a three-inch practically self-
supporting composition form. The
turns are spaced the diameter of the
wire. The wire of the tickler coils is
wound on the filament end of the sec-
ondary coils, inside the form, making
it about one-half inch less in diameter
than the secondary, The wire used for
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the tickler (1.,) is number 30 D. C. C.
The primary, secondary and tickler are
all wound in the same direction.

Each of the coils has four plugs set
in the base—two for the secondary and

Photo showing a rear view of the set using
the circuit in Fig. 2.

two for the tickler. The grid plug is
placed a considerable distance from the
others so as to reduce dielectric losses.
The desired coil is merely plugged in

has been carefully wired, when using
this system, the feed-back condenser
(C.) is apt to have a slight effect on
the tuning.

Like the first receiver mentioned the
Reinartz was designed to cover wave
lengths bhetween 15 and 130 meters
with three interchangeable coils. Un-
like the first set, however, the primary
coils vary in number of turns with the
size of the secondary coil. Fixed
coupling is used in this particular set
in order to eliminate one control.

For the 20 meter wave hand the coil
L, has five turns and the secondary
coil L., nine turns, tapped at the third
and sixth turns. For the 40 meter
band L, has six turns and L, eighteen,
tapped at the sixth and twelfth turns.
The primary (L,) of the 80 meter coil
has ten turns and the secondary (L,)
thirty-six, tapped at the twelfth and

article.

receiver illustrated in Fig. 3:
1—Set of Hammarlund space wound coils
L, L)
1-—140 Mmfd. Hammarlund variable con-
denser (C,)
1250 Mmfd. Hammarlund variable con-
denser (C.)
Hammarlund choke coil (L,)
—Sockets (R. C. A))
00025 Mfd. Micadon grid condenser
10 megohm Durham grid leak
Rheostat for detector tube
AmerTran transformer
~Amperite for amplifier tube
Mar-co dial (for tuning condenser)
1—7x21 inch Radion panel
Baseboard, binding posts, bus-bar and
other fixtures.

—_— i — e N —

PARTS REQUIRED FOR THE SETS
The van'ou.;‘ pieces of apparatus listed below were actually selected by the writer
and employed in the construction of the two short-wave receivers described in this
Ihis does not imply their superiority over equally eflicient parts of other
manufacture which may be substituted with discretion—Editor.

The following parts were used in the

e

The following parts were used in the

receiver illustrated in Figs. 1 and 2:

1 --Ee; of Aero Products Coils (L, L.,

1—140 Mmfd. Hammarlund variable con-
denser (C,)

1250 Mmfd. Hammarlund variable con-
denser (C.)

l—Hammarlund choke coil (L)

2—Garod-Pryex sockets

1-—00025 mfd. Micadon grid condenser

1-—10 megohm Durham grid leak

1—Rheostat for detector

lI—Federal transformer

1—Amperite for amplifier tube

2—Accuratune dials

1—7x21 Radion panel

Baseboard. binding posts, bus-bar and
other fixtures.

the mounting. This affords a rapid
and easy change-over from one wave
band to another,

Back panel view of the set shown in Fig. 1.

Feed-back action is actuated by a 250
micromicrofarad variable condenser
(C.). This system is termed “capacity
feed-back” and has been found to give
the easiest and smoothest control on
short wave lengths., \With the tickler
coil at the filament end of the sec-
ondary, varying the regenerative con-
trol will have least cffect on the tuning.
This is desirable.

The short wave receiver shown in
Fig. 3 is much similar in construction
to the set just described, varying only
in that it employs the Reinartz circuit
with the tickler coil directly connected
to the secondary coil. Unless the set

twenty-fourth turns. In each case the
tuning condenser (C,) of 140 micromi-
crofarads is connected across the tapped
portion of the coil. The windings of
each are made with No. 16 B. & S.
gauge wire wound on a three-inch form
and spaced the diameter of the wire.
These particular coils happen to have
been wound by a patent process on a
form five thousandths of an inch thick.
This affords an electrically efficient
coil.

The hook-ups employed in each of
these two sets have three distinct cir-
cuits. That is, they have an untuned
primary circuit, a secondary circuit and
a plate circuit. The efficiency of the
antenna circuit is of little importance,
and likewise the plate circuit. When
we consider that we have either a pri-
mary of an audio-frequency transform-
er, having in the neighborhood of 500
ohms resistance, or a pair of telephone
receivers with 2,000 ohms resistance
connected in series with the plate, a
few additional ohms in the plate coil
and the rest of the circuit will not have
any detrimental effect on the efficiency
of the tuner. However, in the sec-
ondary or grid circuit, efficiéncy is of

www americanradiohistorv com

greater importance and without careful
design the set will not function up to
€xpectations.

Bearing this and the requirements
of a good receiver mentioned in the
forepart of this article in mind, the
construction of a simple yet effiicient
short wave set is not a difficult problen.
In the first place, and probably most
important, the grid lead from the in-
ductance to the grid leak and vacuum
tube should be as short as possible.
The grid condenser should be of the
best obtainable construction and the
grid leak of the proper value to facili-
tate stable operation and regeneration.

b T e T 2o Y o T Iy Xoe o S Y ¥
Front panel view of the short wave set.

It will be found that when receiv-
ing continuous wave signals on short
waves a grid leak having a value in
the neighborhood of ten megohms will
be required to obtain the best heter-
odyne effect. The exact value will
vary with the detector tube employed,
and different values should be sub-
stituted until one is found to work
superior to the others.

Likewise, the leads to the secondary
condenser (C,) should be as short as
possible. 1f a condenser of the ground-
ed rotor type is employed, such as used
by the writer, the stationary plates
should be connected to the grid of the
detector tube. The apparatus should
be mounted as far as possible out of
the electro-magnetic and electro-static
fields of the other component parts
used in the set. By doing this it will
aid to further reduce body capacity and
induction effects between each piece of
apparatus.

By examining the pictures, it may
be seen that in each of the two sets
the detector socket has been mounted
close to the secondary coil. This was
done to keep down the length of the
grid lead; still precaution was taken
to place the tube sockets slightly more
than two inches away from the sec-
ondary coils. The close proximity of
the grid leak and condenser has prac-
tically no effect.

TR T TR T O T v -
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Another view of the set in diagram, Fig. 2.

In a short wave receiver, using the
capacity method of feed-back, it is nec-
essary to employ some means of keep-
ing the radio {requency currents out

(Continued on page 162)
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The Silver Long Wave Receiver

By Mc MURDO SILVER, A.I. R. E.

i T I

URING the past few seasons

practically all of the average
radio enthusiasts’ attention has been
given to broadcast reception on the reg-
ular wave-length band of from 200 to
550 meters, with what little was to
spare devoted to the shorter waves
which have rapidly been gaining in
favor for transmission purposes. Prac-
tically no thought at all has been given
to the longer waves of from 5,000
meters up except by inveterate ex-
perimenters—those individuals who at
present consume the major portion of
the parts output of American manu-
facturers.

For some time past, however, very
interesting experiments have been con-
ducted in trans-oceanic telephony on
waves in the neighborhood of 5000
to 6,000 meters. Within the past few
weeks mention of these experiments
has been given prominence in the news-
papers of the land, with the result that
many fans not heretofore familiar with
them, becoming interested, desire to
construct receivers suitable for this
class of reception.

4

fication, a detector and two stages of
audio amplification.  Standard parts
easily procurable upon the open market
are used thruout, with the result that
the set may be constructed in a very
short time by the interested fan.

condenser. These two tuned trans

formers will give more than enough
selectivity for long wave reception, so
the output of the second R. F. amph
fier is fed to the detector tube by nieans
of a comparatively brocd-band, iron-

A front panel view of the long wave set. Note the especially well balanced layout of the tuning
controls and rhecestats, etc.

The circuit of the receiver is shown
in figure three, from an examination of
which certain things will become evi-
dent. A standard sharply tuned long
wave transformer is used to couple the

core transformer, of a type intended
for most efficient operation at from 45
to 60 kilocycles, tho capable of ampli-
fving quite effectively other waves as
well.

| How the set appears frem the rear. All parts and their arrangement on the front panel and sub-panel are clearly seen.
i1

In the accompanying photos an ex-
tremely satisfactory type of long wave
receiver of comparatively original de-
sign is illustrated, capable of covering
a wave-length range of 4,500 to 15,000
meters. This receiver consists of one
stage of tuned radio frequency ampli-
fication, one stage of untuned ampli-

antenna to the input of the first tube.
The secondary of this transformer 1is
tuned by a .00035 straight line fre-
quency condenser of approved design,
while the primary remains untuned.
Coupling the first and second R. F.
amplifier tubes is a second transformer
of the same type, tuned by a similar

115
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The detector tube, rectifying by
virtue of a grid condenser and leak is
coupled to the first audio amplifying
tube thru a special type of transformer
designed to transmit with minimum at-
tenuation all frequencies between 30
and 7,000 cycles—those required for
for distortionless speech and music re-
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production.  This tube is in turn
coupled thru a similar transformer to
the second audio amplifying  tube.
Jacks are provided so that either one
or both stages oi audio amplification
may be used at will,

A single rheostat s provided for all
five tubes, which may be cither dry cell
or storage battery tvpes, the UV201A°s
are recommended for best results. A
500,000 ohm resistance is connected in
the plate circuit of the two R. F. ampli-
fiers, to stabilize them and control os-
cillation,  This resistance is also quite
cffective as a volume regulator.

The entire assembly is  mounted
upon a 642 x 17 x 14” sub-panel and a
7/ x 18 x 148" front panel, oi bakelite.
No dimensions are given, as the in-
strument locations can be very ecasily
determined from the photos, and cach
individual constructor will wish to ex-
creise his own ideas in the assembly of
the receiver.,

The parts necessary to construct the
receiver are listed below.  \While the
parts recommended need not of neces-
sity be emploved—others of the same
mechanical and electrical characteristics
being satisfactory—it is suggested that
m the case of the long wave transform-
ers substitution be not indulged in
since those specified are particularly
switable for operation over the fire-
quency range involved in the trans-
oceanic telephone tests.

In assembling the receiver, the parts
should first be located upon the panels,
the necessary holes laid out with scriber
and center punch and then drilled to
the proper size. The panels may be
grained Dby rubbing in one direction
with fine sandpaper and oil and, if de-

parts illustrated upon the baseboard
should be mounted upon the smaller
hakelite panel with the .05 condenser
fastened beneath the base. The two
panels may then be joined together by
means of the mounting brackets and
the wiring put in place.

Wiring may be done using either
bus-bar and spaghetti or flexible in-
sulated wire such as Belden hook-up
wire, In any case it will be necessary
to drill holes through the sub-panel to
bring the necessary leads through from

PARTS REQUIRED

.0%035 SLF condensers—S-M type

31

Vernier Dials—S-M type 801

Tuned long wave transformers--

S-M type 211

Iron-core long wave transformer—

S-M type 210

UX tube sockets—S-M type 510

Audio transformers—Thordarson

R-200

3 ohm rheostat—Yaxlcy No. 13K

500,000 ohm resistance — Centralab

AModulator

l-spring Jack—Yaxley No. 1

2-spring Jack—Yaxley No. 2A

Jattery Switch—Yaxley No. 10

Grid Condenser with clips—.00025

—Polymet

1 .002 condenser—Polymet

1 .05 condenser—Tobe

1 pair mounting brackcts—S-Al type
540

1 7x18x%4" bhakelite front pancl

-1 6V4x17x%4"” bakelite sub-panel

Aliscellaneous  wire, screws,

solder, c¢tc.

— N — v o

—

nuts,

the jacks, switch, etc. It is suggested
that the wiring be continued in the
form of five leads to extend a distance
of four or five feet beyond the set.
These leads may be braided together

unnecessary wiring or binding posts
being employed.

The testing of the receiver is ex-
tremely simple—being similar in all
respects to the test of an ordinary
tuned RF receiver.

In operation, however, there are one
or two points to be observed. Trans-
oceanic telephony is generally effected
by means of single side band trans-
mission. This means that the wave
transmitted from the transmitting sta-
tion is minus one set of side bands
which are unnecessary in transmission
as well as the carrier which has also
been eliminated. Obviously, for satis-
factory reception, a local carrier must
be provided by the receiving station.
This is accomplished very simply by
causing the RF amplifier to oscillate.
This adjustment is in turn effected by
cutting out resistances in the centralab
modulator until squeals can be heard
as the receiver is tuned. It will be
noticed that these squeals in most cases,
instead of varying in pitch or being
steady as in the regular broadcast fre-
quency spectrum, will be broken up
into dots and dashes. These squeals
indicate that some of the longer wave
telegraph stations are being received,
and if the operator is acquainted with
the continental code he may interpret
these signals quite easily., When a
long wave radiophone station is en-
countered, the squeal received will vary
in pitch or will be perfectly steady. It
will not appear and disappear period-
ically, however. In the case of sup-
pressed side band and carrier transmis-
sion where only one side band is radi-
ated, it will be necessary to adjust the
receiver in an oscillating condition to
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sired, engraved, to add to their appear-
ance,

In mounting, all parts should be
placed upon the panel that are seen
upon it in the photos. Similarly, all

and used directly for battery connec-
tions, no binding posts being provided.
Similarly, the antenna and ground con-
nections are made directly to the pri-
mary of the first 211 transformer, no

www americanradiohistorv com

Schematic wiring> diagrafn of the 4500-15000 meter receiver.

a zero beat position. At this adjust-
ment the signal will come through
without distortion. It can be easily
found in operation.

(Continued on page 154)
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“Vegetables Grown in Your Own

Garden Taste Best”
By ARNOLD E. PFEIFFER

A LI il

OTWITHSTANDING the terri-

ble onslaught of 5-tube tuned R.F.
regenerative, and other circuits, the
tried regenerative circuit lifts its head
“bloody but unbowed.” After all there
is always a certain public who know
what they want regardless of the
machinations of advertising writers,
publicity plasterers, and, most subtle
influence of all, “the vogue.”

One is truly surprised upon making
inquiries among ones friends at the
number who possess and swear by the
regenerative receiver. Still more sur-
prising is the fact that almost without
exception the receiver they favor is
one that is not manufactured as a unit,
but one that must be made from stand-
ard parts.

%

The original Armstrong circuit in
which 2 number of controls are employed to
perform various actions.

Fig. 1.

What is the reason for the continued
popularity of the regenerative receiv-
er? I asked Bill Jones coming down
in the train one morning. Bill is a typi-
cally representative American—Ilives in
the suburbs, commutes to and from
his office every day, and is just about
living within his income.

“Well"—Bill spoke with conviction
—“T’Il tell you why I like my little
three tuber, if that will help you any.
You see, long about the time I became
interested in radio, the radio maga-
zines and the newspapers were all het
up over these 5 and 8 tube circuits.
Now I didn't know anything about
radio—could string up an electric bell
and plug in the vacuum cleaner—but I
sort of figured that I could get a lot of
fun out of making the thing myself,
only those five and eight tube hook-ups
scared me. Besides that, they’d put
an awful dent in the bankroll when it
came to buying parts.

“Well, one day, coming home from
the office I started talking to a young
chap in the smoker and naturally I
brought up the subject of radio, that
being in my mind. He was very much
interested and talked as tho he knew

a lot about it, which later proved to
be a fact for I found out that he was
an engineer.

“I then got my trouble up to him, at

An improved Armstrong regenerative
circuit with only two controls.

Fig. 3.

which he laughed and told me not to
believe all I'd heard about five and
eight tube sets—that he'd give me a
three tube circuit that'd do anything a
five tube would do, and a lot of the
eight’s for that matter. He proved to
be a very decent chap for before the
train pulled into my station I had a
diagram, a list of parts, and his tele-
phone number—he lived only one sta-
tion farther.

“The circuit he gave me was one

easy to build that I didn’t have to call
up for help once.”

“But, Bill,” 1 queried, rising, for the
train was approaching the first stop,
“factory made five tube sets are very
cheap now. Why do vou continue de-
pending on a three tuber for your enter-
tainment when you could get a big set
cheap—that's what I want to know?”

“Cheap is right,” snorted Bill
“Some of my neighbors have ’em and
they don’t come up to my little outfit
even when they're working, which 1s
seldlom. Don't forget that my little
three tuber is made up of the best
parts I could get, while their five tubes
have got to work with the Lord only

A later development of the Arm-
strong circuit, using six controls.

knows what kind of junk. Besides I
get a lot more satisfaction pulling in a
distant station with a 3.”

Clarotunerl - Use Clarotuner
Model TCH -~ Clarostiar for
modulator. Amperites for
type of tube to be used~

position o
the fronl out looking from
the back-Lower half panel
upper holf base —

Tuner-

Filcment ("bﬂ/ra/ Jack

Modulator
! S’ "eeem— J

ol
Var Condenser —. |

Stator plates to Grid —
Rotor plates to Filament Dersing I

Drmwnf shows approxinte
rés.working from

SO ——

S—

Fig. 4.

A typical layout and wiring diagram of a regenerative set employing the Clarotuner

and Clarostat units.

known as the triple circuit feed-back,
a circuit that used a simplified three
circuit tuner, and I want to tell you
that the whole thing was so simple and
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“So that’s why you like your little
three tuber,” I mused.
“Yes,” went on Bill, “and because I
(Continued on page 160)
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Short Wave Broadcasting and How to

1\ UCH has been said and writ-

ten about receivers that will
function on the present broadcast
band which ranges approximately
from 202 meters to 545 meters, but
recently such wonderiul work has
been done with the extremely short
waves below 100 meters that it is

Receive It
By GEO. F. KOENIG

------ O 0 OO S

and 2-XK on 65.5 meters. In addi-

tion to 2-XAF on 32.79 meters, and
2-XK on 65.5 meters, the following
transmitters were also active:

2- XA\ at 15 meters or 20,000
kilocycles.

2-XAD at 264 meters or 11,370
kilocycles.

65.5 Meter transmitter (2XK) at transmitter development laboratory of General Electric Co.,
South Schenectady, N. Y.

thought timely to describe two ef-
ficient types of receivers which are
easily constructed and will enable
this short wave broadcasting to be
received.

Recently all radio listeners who

have short wave receivers and who’

were interested in the progress of
broadcasting were asked to co-
operate with the engineers of the
(ieneral Electric Company at
Schenectady, N. Y., who were con-
ducting a series of tests in wave
propagation on 3279 and 065.5
meters. Special telegraph tests were
also made on 15 264 and 502
meters,

The ways of the longer waves,
particularly those in the present
broadcast band, are familiar to the
engineers, but much remains to be
learned of the characteristics ot
shorter wave-lengths, and it was for
the purpose of accumulating a vast
fund of information that the en-
rineers were transmitting and ask-
ing reports on these particular wave-
lengths. _

During these transmissions on the
short wave-lengths the WGY pro-
grams were broadcast through 2-
XAF, operating on 3279 meters,

2-XAC at 502
kilocvcles.

These are experimental stations of
the General Iilectric Company at
South Schenectady, N. Y.

meters or 5970

the General Electric Company so
that special report forms could be
supplied to them.

Research in radio transmission
calls for extensive observation at a
great many points, over a consider-
able period of time and under a great
variety of conditions. It is impos-
sible for a small group of men to
accomplish this adequately and for
that reason the General Electric
Company invited the co-operation of
evervone equipped with short wave
receivers (o report.

A large number of experimenters
in this country and abroad volun-
tcered their services and contributed
to the data at hand. Listeners in the
United States and Canada, in Europe,
South Africa and the islands in the
Pacific assisted. Members of the
American Radio Relay League (a large
and powerful organization of radio
amateurs) were particularly active and
performed a great service in reporting
on reception and in intercepting mes-
sages from abroad, reporting in code,
the results of their observations.

Experimental transmitter work,
except in the field of observation, is
beyond the scope of the amateur and
the average individual experimenter
because of the space and equipment
required, and the almost prohibitive
cost of establishing and maintaining
a great laboratory. With its de-

As indicative of the importance
which these engineers attached to
the assistance of listeners, all who
could co-operate with them during
those tests were asked to send their
names to the radio department of
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velopmental station at South Sche-
nectady, with many different types
of antennas and many transmitters,
the General Electric Company has
the facilities to inaugurate these
tests. The illustrations herewith
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show the various short wave trans-
mitters used by the General Electric
Co. and the aerials in conjunction
therewith.

To a small extent engineers of the
company have been able to make
reception tests but their work 1s only
a fraction of what is necessary to
arrive at any definite conclusion.
\Vithin the past few months ob-
server engineers traveled by truck
north, east, south and west from
Schenectady, N. Y., recording the
characteristics of the short waves as
they get farther and farther away
from the station. The tests carried
them as far south as Jacksonville,
Fla., by land and on the return trip
they made their observation by
water. Simultaneously with the
worlk of these two men, a special
agent was detailed to travel by boat
to Panama.

Those who were willing to assist
in making observations were askerl
to make careful statements of signal
strength, quality, fading and static.
Quality was to be judged from the
standpoint of the broadcast listener,
that is, was the signal capable of
giving pleasing reproduction of a
whole program? How did it com-
pare with the local station?

The frequencies of both transmit-
ters, that is. the 32.79 and 65.5
meter sets, are accurately determined
and are held constant by crystal
quartz control.

For several months the engineers
experimented with a wave of 41.9
meters and then changed to 35
meters and later to 32.79 meters.

On one night the signals on 32.79
meters were rebroadcast by a
Johannesburg, South Africa, station,
located approximately 8000 miles
away. The signal of 2-XAF was re-
ported at full loud speaker volume
and the relay transmission was €x-
ceptional. The power used by 2-
XAF at the time was 10,000 Watts.

The value of the short waves from
30 to 35 meters was demonstrated
two days earlier when KNX of Los
Angeles, Cal., rebroadcast 2-XAF
which was then using 35 meters.

There are several other broadcast
stations experimenting on the low
waves within the tuning range of
these receivers, but as their sched-
ules, wave-lengths, power, etc., aré SO
variable no data can be given as to
their activities, although they may
be picked up practically every night.

In addition to this short wave
broadcasting there is a tremendous
amount of code transmission on
these waves, and it 1s a com-
paratively simple matter for the
broadcast listener to master the
Continental code which is used ex-
clusively in radio, and thus have the
pleasure of understanding this
traffic.

We are giving below a table show-
ing the present short wave-length

assignments and the service for
which they are used:

Wave-length Service

in Meters

109-105 Relay broadcasting only.

105-85.7 Public toll service, Govern-
ment mobile, and point-to-
point commumcation by
electric power  supply
utilities, and point-to-pout
and multiple address mes-
sage service by press or-
ganizations only.

857 750 Amateur, Army mobile,
naval aircraft, and naval
vessels working aircraft
only.

75.0 —66.3 Public toll service, mobile,
Government point-to-point
and point-to-point pub-
lic utilities.

66.3 -60.0 Relay broadcasting only.

60.0 -345 Public toll service only.

545 -526 Relay broadcasting only.

526 4238 Point-to-point only.

428 =375 Amateur and Army mobile
only.

37.5 =331 Public toll service, mobile,
Government point-to-
point, and point-to-point
public service utilities.

331 =300 Relay broadcasting only.

300 =273 Public toll service only.

273 =263 Relay broadcasting only.

263 214 Public service, mobile, and
Government point-to-point.

214 187 Amateéur only.

187 -16.6 Public toll service, mobile
and Government,point-to-
point.

166 - 535 Experimental.

5.35 - 4.69 Amateur.

169 — 0.7496 Experimental.
0.7496- 0.7477 Amateur.

Now that we have given the
reader an idea of the tremendous
activity on waves which are far be-
low the range of present day broad-
cast receivers, we can proceed to
explain in detail the construction of
a receiver with a range of approxi-
mately 15 to 110 meters.

stage of audio frequency amplifica-
tion, which has been found to make
an ideal combination. The various
parts are identified by symbols in
this diagram and the several values
thereof are given herewith.

Iist of Parts

L! and L2? are interchangeable coils,
the construction of which is described
later on.

C, is a small adjustable condenser
which consists of two 34 inch copper
discs soldered on the ends of two
short pieces of No. 12 bare copper
wire. This No. 12 wire is supported
by two binding posts and the capac-

—

Vertical antenna used with the 32.79 meter
transmitter illustrated helow.

ity of this condenser is varied by
changing the distance between these
two copper discs. The correct

32.79 Meter transmitter at the development station of the General Electric Company at South
Schenectady, N. Y.

This receiver employs the well
known regenerative principle and
uses a system of interchangeable
coils, one coil being known as the
grid coil and the other as the plate
or tickler feed-back coil.

In Fig. 1 is given the schematic
diagram of this receiver with one
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scoaration must be determined by
experiment as it is governed entirely
by the size of the aerial to which
connected. Generally the larger the
aerial the less will be the degree of
coupling necessary to bring in the
desired signal. A fixed condenser
with a capacity of .0001 mfd. may be
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substituted for the copper discs and
will function very well.

C.. This is a variable condenser
of any standard make preferably of
the straight line frequency type, and
should consist of three stationary
Plates and two movable plates. In
order to avoid hand-capacity (i. e,
throwing the set out of tune when
the hand is removed from the dial
of this condenser) the stationary
plates of this condenser must be con-
nected to the lead from the grid con-
denser to the top of the grid coil and
stationary plates of aerial condenser.

RADIO REVIEW AN

coils each will be called the 20, 40
and 80 meter coils.

These coils are of the well-known
Lorenz type. Upon a piece of board
approximately 6 inches square take
your compass and inscribe a circle
three inches in diameter. Now
divide this circle in 14 equal parts
and at each such division drill a hole
and securely fasten therein a 3-16
inch wooden pin, or a headless nail
may be used. Either should be
three inches long. Number 16 D.C.
(. copper wire is used and at the
beginning of the winding a loop is
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- Schematic diagram of the short wave interchangeable coil regenerative receiver shown

in Figs. 5 and 5A.

The movable plates go to the bottom of
the grid coil, to ground, and to the
“B—A-4-" as shown in Fig. 1.

C; is a variable condenser of any
low loss type and should have a
capacity of .00025 mfd.

Cs 1s a mica grid condenser of a
capacity of .00025 mfd.

R, is a grid leak and the correct
value depends upon the tube used,
although it is generally from 5 to 9
megohms.

R, 1s the detector rheostat and
here again the resistance depends
upon the type of tube used as a
detector. If a 199 type is used the
resistance should be 30 ohms; for a
11 or 12 type tube 6 ohms; for a
201-A or 301-A tube approximately
15 ohms.

R, 1s an automatic filament re-
sistance such as the Amperite, etc.,
and the resistance thereof also de-
pends upon the tube used as the
audio amplifier.

A, indicates the audio frequency
transformer, which should have a
ratio of 3% to 1 or 5 to 1, but not
greater than the latter. Any good
make will give satisfactory results.

Tube sockets should be either
glass or bakelite. )

J is an open circuit phone jack.

Necessary bus bar, binding posts,
screws, etc.

Construction of Grid and Plate Coils

The construction of the grid and
plate coils L, and L, respect.lvely
will now be taken up; for identifica-
tion purposes the three sets of two

made around any one peg and the
wire is then wound under two pegs
and over one peg, as shown in Fig.
2, until the required number of turns
according the table below have been
wound on. These coils are then tied

14 PINS 3 DIA.
ON 3" DIA” CIRCLE
\

CONTINUE WINDING OVER ONE

PIN AND UNDER TWO PINS

UNTIL DESIRED NUMBER OF
TURNS ARE OBTAINED

D RADIO LISTENERS' GUIDE AND CALL BOOK

Meters Grid Coil Plate Coil
20 3 turns 4 turns
40 g « B
80 I8 = 10 «

Range of Coils

The range of these coils is as fol-
lows: The “20 Meter Coil” has a
range of 15 to 25 meters; “40 Meter
Coil” from 28 meters to 50 meters;
and the “80 Meter Coil” from 55 to
approximately 110 meters. If it is
desired to make these coil combina-
tions interlap it will be necessary to
add another movable plate and one
stationary plate to the five-plate
variable condenser, but this will
make tuning more difficult as the
same degree of movement of the dial
with the added plates will cause
a greater wave-length change and
accordingly make the condenser
more difficult to tune, but a vernier
attachment will go far toward over-
coming this,

If desired, the 5 coil unit shown in
Fig. 3A may be purchased instead
of winding the coils, changing the coil
mounting base accordingly.

Construction of the Set

The panel of this set should be 7
by 14 inches. The two variable con-
densers and the rheostat should be
placed on a line midway between
top and bottom and should be
equally spaced from each other. The
phone jack may be placed directly
underneath the rheostat as shown
in the illustration, Fig. 4. The five

BEGINNING
OF WINDING

(ROSSOVER

OO\,
4? QF- ‘r ‘.i‘ 3‘ ‘F ‘N TO\NEXT

CROSSOVER

Fic. 2 shows the form used to wind coils L, and L. in lf‘ig. 1. Fig. 2A is a view of the com~
pleted coil, and Fig. 3 gives the method of tying the coils to keep the turns securely in place.

with cord as indicated in Fig. 3 to
prevent them from coming apart.
The table of coil winding is as fol-
lows:
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plate condenser which controls the
wave-length should be placed on the
left. The aerial and ground binding

posts are placed on the left and the

Rk s

L -
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battery binding posts on the right
side of the panel.

The baseboard should be either
kiln dried wood or preferably hard

are tuned in. The shorter the wave-
length the more sharp the signals
will seem to be, and the last adjust-
ment of the beat note can be easily

¥ s

! TAPPED CONNECTIONS — § |
: FOR REINARTZ
! | -CIRCUIT.

HtS:ELf" SUPPORTING BASKET
WEAVE COILS — HEAVY
TRIPLE “ COTTON COVERED
PARAFFINED WIRE — COCOA
COLORED COVERING

RADION. COIL BASE—n %! HES
"EXTRA LONG SOLDERING LUG\? i

I -

ISTRONG = BLACK
COIL LACING
‘, LINEN-

f CQILY LEADS

| COVERED WiTH
g. ICAMBRIC

f £ TUBING —~—__

T

“RADION SEPARATOR
STRI? — COIL 5
RIGIDLY FASTENED

/ To TRIS

CQL JACKS MOUNTED

/ RERE°T

BASEBOARD BUSHINGS
FOR. MOUNTING PURPOSES

ONE PIECE
7 BRONZE" NICKEL
tH colL PLUG

|

T R 3

Photo by courtesy of Radio Engineering Laboratories

Fig. 3A. This set of 5 coils, and base mounting can be purchased completely assembled and

works very well in place of L, and L. in Fig.

1. The tapped coils are used in place of L.

Taps not used.

rubber or bakelite. It should be
about an inch shorter than the
panel, and should be so attached to
the panel as to allow the panel to
overlap the baseboard a half inch
at each end. This is to enable the
set to be easily placed in a cabinet.
The width of the base is governed
entirely by the depth of the cabinet
in which i1t will be mounted.

The plate and grid coils should be
placed on the left of the base and
mounted on bakelite or hard rubber
strips as shown in Fig. 5. When the
set 1s completed and the proper dis-
tance of separation between these
coils has been determined by expe-
riment, such point being where re-
generation is best controlled, if it is
desired to preserve this setting, sev-
eral lengths of glass rod may be in-
serted through the loops from one
coil to the other, and the coils held
securely thereon with a few drops of
collodion. The two coils can then
be removed as a single unit.

The placing of the remainder of
the apparatus can be clearly seen in
Fig. 5A and need not be gone into in
detail.

Operating the Set

After the tube filament is lighted
and the rheostat adjusted for proper
voltage across the detector tube, the
oscillation control condenser (the
variable one with .00025 mfd capa-
city) should be set a few degrees
above the point where the oscilla-
tions begin. The tuning condenser
(5 plates) is then varied until signals

found by changing the setting of the
oscillation control condenser a few
degrees one way or the other. If
the code signal is very weak the set-
tirg of this oscillation control con-
denser should be kept very close to
the point where oscillations cease.
This is just the reverse of the con-

@

_) 51-!1, 7
l"?lf 4

movable plates of the variable con-
densers. The connection to the
movable plates of the variable con-
densers should be through a “pig-
tail” rather than through the bear-
ings. Any firiction here will result
in noise in the set.

All connections should be securely
soldered, but care must be taken
that too much flux is not used, and
that the solder flows f{reely into the
joint, insuring a perfect connection.

Both “A” and *“B” batteries should
be always maintained up to the re-
quired voltage. Run down batter-
1es cause a hissing or frying noise mn
the set which is frequently mistaken
for static.  If this develops simply
disconnect the aerial and ground as
a test. If the noise does not stop it
is safe to assume that the trouble
1s with the batteries and the test
for voltage should be then made.
1f the battery is of the dry cell type
and has dropped to two-thirds of its
rated voltage it should be discarded.
Storage batteries should be fre-
quently tested with the hydrometer
and recharged whenever necessary.

A variable gnid leak may assist
in making the set oscillate on all
waves.

It has been frequently noticed
that the ignition systems of automo-
biles generate and radiate waves of
radio frequency which are most
noticeable on the 20 and 40 meter
bands. Nothing can be done with the
set to eliminate this, but it seldom
causes much annoyance unless a car
stops close to your receiver and
allows the motor to run while so stand-

ing.

Fig. 4. Panel layout of set shown in Fig. 1.

dition for maximum signal strength
when receiving voice or music,
which is at a maximum just before
the circuit goes into oscillation, and
is generally called the point of max-
imum regeneration.

Precaution Against Irregular Action

All contacts should be perfect,
especially the tube prongs and the

wwWwW americanradiohistorv com

Care should be taken to purchase
only the best of parts. All condens-
ers should be of the low loss type,
the tube sockets preferably of glass,
and condensers of mica. It is advis-
able to use vernier dials as an aid to
close tuning.

If this set is carefully constructed
it will prove well worth all that it
cost in time and materials, as it


www.americanradiohistory.com

122 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

opens up a field of exploration which
1s most fascinating.

Fig. 5.
trated in this photo.

[For the beneft of those who do
not desire such an elaborate set
using interchangeable coils, audio
amplification, etc. we will describe
a different type of short wave re
ceiver which uses the conventional
three circuit tuner in a regenerative
circuit. ‘This set is much easier to
construct, and the results therefrom
are remarkable, amateur stations in
Europe and short wave code stations
in the Hawaiian Islands having been
tuned in on such a set at the author’s
home just north of New York City.

In Figure 6 we give the schematic
diagram of this set. and it will be
seen that there is nothing new in
the circuit, this same circuit having
been used for vears on the regular
broadcast band. However when

LT S e LD Sh A ek L

such a circuit is used on the short
waves the values of

The method of mounting the plate and grid coils (L, and L, in Fig. 1) is clearly illus-
The mounting strips are 5 inches long and 1 inch wide.

L _, AERIAL

TICKLER 6 TURNS
" OF 24 D.C.C. ON 2§
ROTOR COIL.

Ry

PRIM.7 TURNS Y74
0.C.C. ON 3 TUBE

4

N BATTERY ;
SECONDARY 16 TURNS _ﬂ""llll'l +
$20 0.C.C.ON SAME 3 “B” BATTERY
INCH TUBE.
== GROUND
Fig. 6. Schematic djagram of 3-circuit short

wave regenerative receiver shown in Fig 8.

parts must be correspondingly re-
duced.

Fig. 5A. The placing of the apparatus is shown clearly in this view. The tubes in this set were
connected in parallel, hut they may be connccted as showr in Fig. 1, and an automatic rheostat

used to control the audio amplifier tube.

The coupling condenser C, is shown at the extreme left

www americanradiohistorv com

the various

The first step toward the construc-
tion of this receiver is to lay out the
panel for balance, The three circuit
tuner should be mounted midway

Fig. 17,

Panel layout of set shown in Fig. 8.

between top and bottom of the panel
and near the left hand side of the
panel. The five plate variable con-
denser should be mounted on a line
with the three circuit tuner, but on
the right hand side of the panel. The
rheostat is exactly in the middle of
the panel between the three circuit
tuner and the variable condenser,
directly beneath the rheostat should
be phone jack. Fig. 7 shows the
panel layout.

The baseboard should be approxi-
mately one inch shorter than the
panel so as to allow the set to be
more easily inserted in a cabinet.

In the set illustrated in Fig. 8 the
tuner was a Bremer-Tully product, but
if the reader will be governed by the
following specifications he will be able
to construct a tuner which will tune
from approximately 50 meters to 100
meters, with a 150 mmf. variable
condenser across the secondary wind-

ing.

PARTS REQUIRED

In the construction of this type of
receiver the following parts are re-

quired :
1—Short wave three circuit tuner as
described.

1—5 plate variable condenser, capacity
approximately 150 mmf.

1—.00025 mfd. fixed condenser across
‘phones.

1—Variable grid leak.

1—.00025 grid condenser.

1-—Tube socket.

1—Rheostat.

1—Phone jack (open circuit).

1—Panel 7 by 12 inches.

6—Lettered binding posts.

1—Baseboard.
Necessary screws, bus bar, etc.

Procure a tube of either bakelite
or cardboard, bakelite preferably, 3
inches in diameter and about 3% or
4 inches long and space wind there-
on 16 turns of No. 20 D.C.C. copper
wire for the secondary. By space
wound we mean winding the wire
and a cord on side by side at the
same time and after the winding is
completed, remove the cord and the
wire will, of course, be separated by
the thickness of the cord just re-
moved. Skip 34 of an inch and then

(Continued on Page 174)
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The Silver-Cockaday Receiver

By McMURDO SILVER, A.L.R.E.

it Humum

ERE one to review the success-

ful radio receiver developments
of past seasons, a single outstanding
fact seldom considered would be evi-
dent—that practically every popular
circuit design has been the result of the
work of a single engineer, or at best,
that of the engineering staff of a sin-
gle concern—generally engaged in the
manufacture of highly specialized
parts.

That there have been many success-
ful and popular circuits developed in
this fashion indicates that the in-
dividuals responsible had a keen insight
into, and appreciation of the require-
ments of broadcast receiver design.

Let us consider an analogy—the
automobile. Here, no single man or
concern designs a complete car. A
good car represents the endeavors of a
number of specialists, each highly
trained in a particular line. Thus the
carbureter, ignition system, bearings,
body, power plant, braking system—
each individual part represents, even m
the finest cars, the work of many or-
ganizations—each one fully apprecia-
tive of the true value of the watchword
of the era—co-operation.

The S-C Receiver is the result of
the application of this idea of co-opera-
rion and specialization to receiver de-
sign, put into operation by two men,
aided by the sales and engineering
staffs of a number of large manufac-
turers. Every man—every depart-
ment of these organizations was closely
in contact not only with each other sec-
tion, but even more important, in direct
personal communication with the army
of radio fans whose desires had to be
satisfied.

This. briefly outlines the idea behind
the S-C receiver—an idea of combin-
ing the best efforts of highly special-
ized organizations to produce m a
single receiver the answer to insistent
public demand—a set in which no
single feature had been slighted, but a
design wherein each tiny detail had
been subjected to the scrutinizing in-
quiry not of an engineer versed m
fundamentals only, but rather by a
staff trained in fundamentals, plus
specialized application of these funda-
mentals over a period of many years.

Thus, the S-C receiver is the result
of the combined efforts of Lawrence
M. Cockaday, designer of the famous
four circuit tuner, seven prominent and
capable engineering staffs—the pick of
the industry—and the author, in an en-

deavor to develop a thoroughly satis-
factory set which would adequately
meet certain requirements considered
necessary to an ideal receiver—features
heen found in re-

such as have mnot

The Silver-Cockaday set as it appears
when completed and placed in a cabinet.

ceivers developed prior to the S-C cir-
cuit. Just how these efforts have suc-
ceeded, is left for the reader to decide.

Short or Long Waves on One
Receiver

At the outset, one of the first condi-
tions imposed was that of wave-length
flexibility, in order that the system,
which consists of a stage of tuned
radio frequency amplification, a regen-
erative detector and two stages of audio
amplification, might operate satisfac-
torily at any wave-length from 50 to
1800 meters, thus taking in all Ameri-
can and most foreign broadcasting sta-
tions. Actually, through the use of
plug-in inductances, the range of the
S-C receiver is almost unlimited. By
using two standard “A” type induct-
ances, the wave-length range is from
190 to 550 meters, while with two “B”
type inductances, the range is from 90
to 210 meters. Again changing to a
set of two “C” type coils, gives a range
of 50 to 110 meters. “D” or “E” type
coils allow adaption to foreign broad-
casting on waves up to 1800 meters
without difficulty. Due to the design of
these coils, which are wound upon
ribbed Bakelite tubing, the losses are
extremely low. Further, the selectivity
of the receiver and its adaptability to
different antenna lengths and locations
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is within easv control—by merely ad-
justing a small coupling coil located n
the antenna inductance. The reader
will realize that it is seldom indeed that
an all-wave design 1s practical, vet m

this particular receiver it has not only
been made practical, but the tuning of
different circuits has been simplified
down to a point where but a single con-
trol is required.

Single Control

A single dial controls all wave-
length adjustment or tuning, thus sumn-
plifving the operation of the receiver
to a point where an absolute novice can
operate it with the assurance of far
more than average results. This fea-
ture is accomplished through the use
of two standard condensers so designed
that they lock into each other and thus
permit of control from a single dial.
Their design must be extremely ac-
curate in order that any circuit varia-
tions will not affect the tuning of the
receiver throughout its wave-length
range other than to an extent which
may be compensated for by the small
condenser provided for this purpose—
not with an adjustment for each new
station tuned in, but rather with a
single adjustment for practically the
entire wave-length range.

These condensers possess a sub-
stantially straight line frequency curve
resulting in extremely easy tuning since
low wave stations can be easily sepa-
rated, yet with no sacrifice in selectivity
on the longer wave stations.
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An exceptional bit of engineering
work is evident in the audio amplifier
on the part of the transformer de-

that obtained from the average resist-
ance coupled amplifier, with a con-
sequent decided increase in efficiency.

P—1 Bakelite front panel, 7 x

18 x 13”
Q—! Bakelite sub-panel, 614 x
17 x "

U—1 Belden S-C wiring har-
ness, complete with all
leads

C—D—2 Thordarson power trans-
formers, No. R200
E—F—2 Silver-Marshall .00035

SLF condensers, No. 316
A—B—1 each Silver-Marshall
110A and 114A coils (190-
550 meters)
A—B—2 sockets for above coils,
No. 515

O—1 Centralab Radiohm, 25,-

.000 ohm, No. 25 MSR
RI—R2—

R3—R4 b Silver-Marshall UX
tube sockets, No. 510
E—F—1 Silver-Marshall vernier
dial, No. 801
N—1 Silver-Marshall compen-
sating condenser, No. 340
.000025

Be——

PARTS REQUIRED

S1—S82—1 Silver - Marshall (pair)
mounting brackets, No. 540.
K—1 Yaxley 6 ohm rheostat,
No. 16K
MI1—1 Yaxley 2-spring jack,
No. 2A
M2—1 Yaxley 1-spring jack,
No. 1
L—1 Yaxley battery switch,
No. 10
I—1 Polymet .00015 mica con-
denser with leak clips
G—1 Polymet .002 mica con-
denser
H—1 Polymet .005 mica con-
denser
J—1 Polymet 2 megohm grid
leak
12 " 6/32 Roundhead
Brass screws
8 15” 6/32 Roundhead
Brass screws
4 17 6/32 Flat Head
Brass screws
24 6/32 Brass nuts

signers. A new type of special power
transformer, leretofore available onlv
in receivers costing from $500 to
$2.500 or more, is used, possessing a

Wiring Previously Prepared
An assembled wiring harness, an
almost entirely new feature even in
commercial receiver production, sim-

from the cable but supplied with it, cut
to length with the ends scraped and
tinned. Thus the wiring is merely a
process of pushing the cable ends
through the baseboard and either
soldering them to instrument lugs or
tightening them under instrument bind-
Ing post nuts so that soldering is not
a vital necessity. The cable method of
wiring is extremely efficient in that all
low potential leads are grouped in one
harness and, as a result, coupling to un-
desired parts of the circuit is reduced
to a practical minimum.

Little need be said of the circuit. It
1s the standard approved four-tube cir-
cuit employing one stage of tuned radio
frequency amplification, regenerative
detector and two stages of power audio
amplification. Little more need be said
for it for in a recent survey of the
country, it was found to be the most
popular in the estimation of the public.
This is justly so since the sensitivity,
selectivity and quality of this four-tube
combination is in excess of that of
many five and six-tube receivers now
available.

Set Is Portable or Permanent
The general utility of the design, as-
sembled as it is on a 7 by 18-inch Bake-
lite panel and a 6% by 17-inch Bake-
lite sub-base, is astonishing. It may

TYPE 110
SmceoiL

VPE 114
SM. colL
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tions as shown in the accompanying photos.
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i Wiring diagram of the set. The letters and
i numerals indicate the parts and wiring connec-

2
BLACK  1+AROANY

BLACK = YELLOW TRACER

practically ~ straight line frequency
curve from 30 to 7.000 cycles. \Vhile
this curve is not absolutely flat, it is so
straight that its slight minor variations
are not perceptible to even the best
trained human ear—as compared with
average resistance coupled amplifiers—
and there is little difference in quality
between transformer and resistance
coupling using these particular trans-
formers. Yet the amplification obtain-
able from the two transformer coupled
stages which are, incidentally, designed
for the handling of comparatively high
powers, is considerably greater than

-
plifies the wiring to a point where any-
one except a completely color-blind in-
dividual can assemble the receiver in a
very few minutes. All low potential
leads, including battery connections,
are contained in the cable so that it is
merely necessary to take it, compare
the color of the leads with the diagrams
and connect the ones of a given length
and projecting from the cable at cer-
tain places, to the instrument terminals
as marked in the photographs and
drawings. The high potential leads for
the grid and plate circuits of the RF
amplifier and detector are separate

~—
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be placed in any type of console cabinet
or any other standard enclosure, or, it
may even be put in a portable case
since the receiver will operate with a
very small antenna—or with a very
long one with equal selectivity—say,
anywhere from 20 to 150 feet.

Results of Preliminary Tests

On December 28th, 1925, between
nine and ten o’clock, some thirty-four
stations were logged with the four
tubes on a loud speaker, no recourse
being had to head-phones. Slightly
later, when KFI came on, this station,

e — e —————
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approximately 2,500 miles away, was
brought in to a crowded metropolitan
area with sufficient volume to be heard
throughout two good-sized rooms. This
was at the home of Mr. Cockaday, in
a residential section of New York City.

While the S-C receiver does not
represent the absolute limit of sensitiv-
ity or selectivity that may be realized
from a receiver employing twice as

particular part may be located in the
diagrams and photos. The approxi-
mate total cost is $59.00.

After the parts have been assembled,
each one should be individually in-
spected to see that it is entirely O.K.
Springs on tube and coil sockets should
be tested with tubes and coils to insure
good contact, and bent up if necessary.
Jacks and battery switch should be

125
front instrument, and the two are
locked together by the three set screws
in the rear bushing of the front con:
denser. DBefore locking, the plates
should be lined up on each one so that
when the rotor piate edges are even
with the stator plate edges on one con
denser, they are also even on the other.
Should the adjustment be stiff, this
may be remedied by loosening up the

-

RGO

N

Rear view of the four tube Silver-Cockaday receiver with all parts indicated. See wiring diagram.

many tubes, carefully built in an en-
gineering laboratory, it does represent
the best dollar for dollar value available
to the home builder since its assembly
is simple and positive, its upkeep cost
low and its performance equivalent to
that obtainable from receivers costing
many times its price.

Counstruction

The work necessary to build the S-C
receiver is absurdly simple, considering
the results of which the set is capable.
All parts used are standard with na-
tionally known manufacturers, and can
be procured with little or no effort
from the shelves of reliable dealers,
or in kit form.

The builder should first procure the
necessary parts as listed below from
a radio store, bearing in mind that sub-
stitution of equally suitable and efficient
parts is permissible, although the re-
sults obtained will probably be most
satisfactory if the exact parts used in
the original models are utilized, since
they were selected and in many cases
designed especially, so that they will
correlate properly in operation. Pre-
ceding each item in the list is a desig-
nating letter by means of which the

similarly inspected. Condensers should
be examined, and, in general, every
item checked closely in order that no
trouble may be encountered further on
in the assembly and testing.

If plain panels have been procured,
they will have to be drilled to take the
instruments, and finished to suit the
builder. It is suggested, however, that
drilled and processed panels be pur-
chased at the start, as the appearance of
the set as a whole will be tremendously
enhanced by the use of an attractively
decorated front panel, and the connect-
ing harness will not allow of variations
in layout.

Mounting the Parts

If the photos are carefully studied,
the builder can easily fasten the vari-
ous parts to the sub-panel as they ap-
pear, taking care to see that the notches
in the coil sockets and the terminal
markings in general, are arranged ex-
actly in position as shown in the photos
on the various instruments.

In mounting the two condensers,
which fall one behind the other on the
center of the sub-panel, care must be
exercised. The shaft of the rear one
fits into the rotor plate bushing of the

www americanradiohistorv com

rear bearing of the front condenser,
held fast by a large nut locked up on
it against the rear of the U-shaped die-
cast frame. Any slight unevenness of
movement, however, will be compen-
sated for by the vernier dial.

The proper parts should be mounted
on the front panel, after which the sub-
panel is fastened to it by means of the
brackets provided for this purpose.
The knobs on the rheostat and radiohm
should be adjusted so that their arrow
lheads fall over the arms of the mstru-
ments and trace their course on the
front of the panel. The knob on the
compensating condenser “N,” should
have its arrow pointing to the right
when the plates are entirely interleaved.

The vernier dial should be attached
to the shaft of the tuning condensers
in such a manner that it will read zero
when the plates are all in, and 100
degrees when they are all out. In
order to arrange this, it may be neces-
sary to remove the indicator plate
from the dial by loosening the center
stud which is screwed up tight, and
dropping out the indicator disk by pull-
ing the control knob away from the
center so the disk will drop out. It
may be reassembled in the reverse
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manner, after the proper scale has been
turned toward the front. In tuning,
only the scale from zero to 100 is used,
low wave, high frequency stations com-
ing in at 100 on the dial, and high
wave, low frequency stations coming
in toward zero, in order to realize the
SLF tuning qualities of the condensers.

Connecting the Harness

The photos and diagrams should be
studied carefully again before putting
the harness in place, since they carry
the numbers corresponding with the
wire ends. If the photo of the bottom
of the sub-base is continually referred
to in putting in the harness, together
with the cable chart, no difficulty
should be experienced in hooking the
set up. There are eight leads outside
the cable clearly visible in the photos.
They are the grid and plate leads, some
of which could not be included in the
cable for reasons of efficiency. They
are numbered as is the cable, and as a
result should present no undue difficul-

Testing and Operation

The accessories needed as listed be-
low will be required to put the set in
operation.

4 UX201A tubes (3 UX201A and

1 CX112 if desired)

2 large 45 volt B batteries

1 large 475 volt C battery

1 6 volt, 60 to 100 ampere storage

battery

1 loud speaker with plug (phone-

plug)

Dry cell tubes may be used with
slightly less volume, if the builder pre-
fers, although the sensitivity, selectiv-
ity, and quality will remain about the
same as though storage battery tubes
were used. On extremely strong sig-
nals, distortion may be noticed with
them, however, due to their lower
power handling capacity as compared
with UX201A’s or UX112A's. If this
change is made, the storage battery
may be dispensed with and in its place
six ordinary dry cells hooked in series
parallel may be used for the A battery.

point to the right. The loud speaker
may be plugged into either of the
jacks.

The antenna, so far, has been ig
nored. It should consist of a single
wire about 70 to 100 feet long con
nected to post “A-1" or “A2” of coil
socket “A.” An indoor antenna can
be used, with a decrease in sensitivity,
however. The ground, connected to
whichever post—*‘A-1" or “A-2"—was
not used for the antenna, should con-
sist of a wire run to a well-scraped
water, steam, or gas pipe.

When first trying the set, condenser

“N™ is set at zero (left,) and the vol-
ume knob at zero (left,) then if the
selector dial is rotated, local stations,
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Bottom view of the sub-panel showing the parts and connections with wiring harness.

ties even to the man building his first
set. After wiring, all connections
should be re-checked before testing,
for safety.

Soldering is not necessary, though it
may be indulged in if desired. The
cleaned and tinned wire ends may be
fastened to the instrument binding
posts under the thumb nuts, which will
hold them securely, or, in the case of
jacks, condensers, etc., the ends may
simply be pushed thnou“h holes in the
lugs, bent over, and squeezed tight, the
lug being crushed upon the wire to
make a more posmve connection.
Thus, only a screw driver and a pair
of pliers are required to build this en-
tire set.

A single tube should be put in a
socket, all the batteries having been
connected, taking care to see that its
pin lines up over the line between the
“P"” and “G” marks on the socket shell.
If the rheostat is turned just barely on,
and the Dbattery switch turned to the
right, the tube will light if connections
are correct.

If the tube lights properly, and its
brilliancy varies with adjustment of
the rheostat, the three remaining tubes

should be put in their sockets. If a
power tube—UX112 or UXI120—is
used, it goes in socket “R4.” For

UX199 tubes, the rheostat should be
just barely turned, while for UX201A’s
it should have the indicating arrow
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if operating, will be heard. The selec-
tivity of the set may be regulated by
adjusting with the finger the rotor of
coil “A.” \When its axis is at right
angles to that of the outside tube, selec-
tivity will be greatest. Once set, this
adjustment may be ignored.

To tune in distant stations, the vol-
ume control must be turned to the right
nearly all the way. Then, if the selec-
tor is rotated, squeals will be heard if
stations are operating. If no squeals
are heard, the rotor of coil “B” must
be adjusted with the fingers. Gener-
ally, if the rotor and stator axes coin-
cide, the receiver will oscillate, with
consequent squeals when stations are
tuned in. This squealing may be
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stopped by retarding the volume knob
to the point where a squeal just ceases
and the intelligible signal is heard.
This is the most sensitive position of
the volume knob, and will vary slightly
tor the different setting of the selector.

Should, on some fairly weak station,

say, one just giving good loud
speaker volume—two points be noticed
on the selector dial at which the station
may be heard, separated by about a
degree or two this condition may be
remedied by adjusting “N” in small

successfully tune two or more circuits
with a gang condenser. Since induc-
tance and capacity are functions of
wave-length or _frequency (Wave-
length = 1884 V L C) and the induc-
tances (L) and (L,) are fixed quan-
tities and are equal, it is evident that
the condenser capacities (C) and (C,)
must always be equal. Of course, the
circuit capacities must either be equal
or made equal by means of a compen-
sating condenser. If straight line
capacity condensers were used, one

may be done by connecting about a 12-
inch length of double silk covered wire
(any size between 30 and 22) to each
of the stator and rotor plate terminals
of this condenser, and twisting them
until the desired result is obtained.
The remaining untwisted ends may be
cut off and the twisted wire may be
coilled up on one's finger and then
tucked away underneath the condenser
so that the two free ends do not touch
each other or any other part of the
circuit,

St 65 29 63
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L .y L

Rear view, looking down at the sub-panel.

steps, which will cause the two points
to merge.

The use of a Western Electric cone
loud speaker is fully justified, consider-
ing the quality of the receiver, in order
to take full advantage of the excellent
reproduction of which the system is
capable.  Should the pitch of the
speaker be too high to suit individual
taste (though the reproduction will be
well nigh perfect,) it may be lowered
by shunting it with a .0l fixed mica
condenser. This is not recommended :
rather it is suggested that the owner
endeavor to accustom himself to truly
faithful reproduction—something sel-
dom encountered even with resistance
coupled amplification.

Notes on Adjusting the Set

The circuit capacity of the two
uned circuits in this receiver are sur-
risingly equal but 1t is not possible to

construct a “home built” set that will
have sufficient uniformity of circuit
constants to permit perfect gang con-
trol without some means of compensa-
tion. The designers of this circuit did
not intend that there should be no com-
pensation—in fact, thev provided a
small compensating variable condenser
in parallel with the second tuning unit
(the condenser nearest the panel) so
that any variation might be balanced
out.

Let us consider what is necessary to
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condenser could be made to “lead” the
other to a sufficient extent to compen-
sate for any variation in circuit capacity
or distributed capacity in the coils.
However, in this particular case
straight-line-frequency condensers are
used and the capacity variation per
degree is different for each degree of
the dial. Since this is the case, the first
precaution will be to line up the rotor
plates of the two condensers so that
the capacities of the two condensers
will be equal at all times.

The next step would be to compen-
sate for variations in circuit and dis-
tributed capacities in the various cir-
cuits. The capacities of these two
circuits are so nearly equal that the
addition of the small compensating
condenser in parallel to the detector
variable condenser increases the mini-
mum capacity of the circuit to such
an extent that the compensating con-
denser must be operated with the plates
nearly unmeshed. Of course, the ideal
method of operating this receiver
would be to have the plates of the
compensating condenser half meshed
so that a maximum variation could be
had in either direction should that be
necessary. The natural operating point
of this condenser may be set at this
point by raising the minimum capacity
of the radio frequency variable con-
denser (the one in the rear.) This
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All parts and connections are clearly indicated to correspond with the wiring diagram.

The receiver should be placed in
operation and a high wave-length sta-
tion tuned in. The compensator con-
denser should be adjusted to the point
of maximum intensity. Now turn the
large tuning dial so that a low wave-
length station may be heard. If the
compensator condenser must be turned
more than a quarter of a turn before
the station is again brought to full vol-
ume, it will be necessary to remove a
turn or two from one of the coils.
If on the above mentioned adjust-
ment it was necessary to increase the
capacity of the compensating con-
denser, it is evidence that the antenna
coil has too many turns. If, on the
other hand, the volume of the signal
was increased by decreasing the capac-
ity of the compensating condenser, it
is an indication that the radio fre-
quency coupler has too many turns.
These turns should be taken off one
at a time and if ultimate results are
expected, it may be necessary to make
a final adjustment by removing 45 a
turn from one of the coils. These ad-
justments should only be made after
the S-C Receiver has been carefully
built and adjusted in accordance with
the instructions in the booklet describ-
ing it. The writer found that it was
possible to cover the entire broadcast
range of this single control receiver
without moving the compensating con-
denser more than !4 of a turn.
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. How to Make a Collapsible Loop

Complete Constructional Details of a Practical
Tapped Loop for Your Vacation Set

AUl 1

OW that we have the Summmer constructional details of a collapsible magazine and presented herewith will
months almost upon us a good loop as given in Popular Mechanics be found of particular value. E. R.

many radio enthusiasts will want to
take their portable sets on vacations.
For those who have portable super-
heterodynes and other types of sets
which can be operated on a loop, the
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Haan, author of the article, explains
the features of this loop and describes
it as follows:

After several unsuccessful efforts to
increase the selectivity of his 6-tube
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Hlustrations by courtesy of Popular Mechanics, Chicago, Il

Above, the proper method of opening the Loop; each half of this illustration shows details of a Pancake style Loop with different folding features

and method of attaching the wire.
120

L% www americanradiohistorv com

P L T e T " = e T T U T e g e


www.americanradiohistory.com

130 RADIO REVIEW AND RADIO LISTENERS’ GUIDE AND CALL BOOK

radio-frequency set, located within a
mile from two powerful Chicago
broadcast stations, both of which
could be found all over the dial when
In operation, making it impossible to
tune m outside stations, the owner re-
sorted to a tapped loop and found that
this eliminated all his trouble. \With

—

The centerpiece is finished by
filing off the rough edges.

another receiver having one stage r.f.
amplification, the stations on lower
wave-lengths than 275 meters could not
be brought in on the dial when using
a loop of standard size. This obviously
meant that there was too much induct-
ance. So 7 tapped loop was used, and
it was found that these stations could

be brought in near the center of the
dial. ‘The effect was that these stations
could be separated at points farther
apart on the dial than usual when they
are brought in on the lower end, which
gave a result similar to that obtained
with the new straight-line frequency
condensers.

~—

~

Slots are sawed
lengthwise
through the cross-
pieces by clamp-
ing ‘them one at a
time in a bench
vise. Care must
be taken to saw
straight and net
to split the pieces.

and carried around conveniently with
portable sets, and therefore consider it
worth the extra trouble to make it
collapsible.

The three crosspieces, Fig. 5. and
the standard, Fig. 3, are made of
strong J%-in. stock, preferably oak. A
distance of 674 in. is marked off from

The reinforcing piece is sweated on
by means of & gasoline blow torch.

one end and 17 'small holes, spaced
about 3g in. apart, are drilled through
them, care being taken to keep the
holes in line. Saw slots, 6% in. long,
are cut in the ends of the crosspieces
with a small panel saw, as shown in the
lower left-hand photo, and a similar
slot is cut in the standard with a key-

— )

\'I :

These two instances prove the uni-
versal usefulness of a tapped loop on
sets of these types, so if you have ex-
perienced similar troubles, a tapped
loop is the remedy. The simplest loop
to make is one having a rigid frame on
which to wind the wire, but many peo-
ple desire a loop that can be folded

www americanradiohistorv com

How the holes are drilled in the crosspieces and

standard.,

hole saw, starting the cut about 3 in.
from the end, as shown in Fig. 4. This
end is rounded to fit accurately in the
hole drilled in the base, shown in Fig.
6. The centerpiece is cut from I4-in.
sheet brass. Cut the pattern exactly
according to the dimensions shown in
(Continued on Page 158)
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The Bodine Radio Frequency Set

An Efficient Five Tube Set Using a New Type of Fieldless Coil-Optional

[l i

HE ever increasing power and

number of broadcasting stations in
the United States makes selectivity an
important factor in the choice of a re-
cetving set. The use of closed field
types of coils in tuned radio frequency
receivers results in much improved
selectivity although in many cases the
selectivity is gained at the cost of am-
plification and sensitiveness. The per-
formance of a tuned radio frequency
receiver depends on the efficiency of
the radio frequency coils more than on
any other piece of apparatus in the
set.

The receiver described in this arti-
cle features the Bodine Twin-Eight
Coil, a recent arrival in the ranks ot
closed field transformers. This set
will give exceptional selectivity with
no sacrifice in amplification or distance
getting ability. In fact the amplifica-
tion is higher than can be obtained
with the best types of solenoid coils.

The Twin-Eight coil is ingeniously
wound in a double figure eight shape
as the name indicates. It is entirely
self supporting except for a small 14"
hard rubber rod passing through the
intersection of the figure eight which
serves as a mounting and carries the
terminals. Elmination of dielectric
material in coil construction is an im-
portant factor in the reduction of re-
sistance at radio frequencies. As the
winding 1s continuous from the top to
the bottom of the coil, the high poten-
tial or grid end of the secondary is as
widely separated as possible from the

By F. L. HILL

the coil. This concentration of field
prevents magnetic coupling between
stages, losses caused by linkage with
adjacent apparatus in the set and the
picking up of undesired strong signals
from nearby stations. The coil is

wound so as to use the least wire for
the maximum inductance and lowest
Therefore the

distributed capacity.
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turns are wound close together in a
single layer with the primary turns at
one end. This arrangement gives tight
magnetic coupling between primary
and secondary with minimum electro-
static coupling,—a condition necessary
for high amplification as shown by the
well known Browning-Drake experi-
ments.
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Loop Operation a Feature

L i |

1s the safest practice as it eliminates
the danger of feedbacks into the radio
frequency circuits which often happens
when audio transformers and wiring
are mixed up with the radio frequency
circuits. No stage control switches or
jacks are used as volume can be con-
trolled just as effectively by means of
the rheostat and the Centralab variable

Photo showing how the parts of the Bodine five tube

tuned radio frequency set are mounted on
the panel and baseboard.

high resistance. The saving of battery
current possible by the use of stage
control jacks is not appreciable and
does not justify the extra cost and
work of wiring. No battery switch
is used as the rheostat serves just as
well to turn off the set. A single by-
pass condenser is used. More are un-
necessary if B Dbatteries are in good
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‘sz Booine Loop

plate teérminal, an important feature.

The closed field principal of the
Twin-Eight is the same as for the
toroid or binocular types. The fields
of the two sections of the coil are op-
posed to each other, thereby tending
to concentrate the magnetic field in a
ring passing through both barrels of

NOTE-'C Battery may
wire X and comecti
Battery switch may

be inseried by breaking
ends -~ C» o A= A A 8- Boas

ﬂ! [7]
¢ in3eried at Y.

FIC. 1 SCHEMATIC:WIRING DIAGRAM.

A minimum number of parts have
been used in the construction of this
set, but those used are the hest obtain-
able. The simplicity of the arrange-
ment and wiring is apparent in the il-
lustration and it is a very easy set to
construct. Placing the audio circuits
at one end of the base board as shown
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condition. If desired additional 15
mf. by-pass condensers may be con-
"nected from B-90 and B-45 to A—.
but the gain is imperceptible in most
cases. The use of a C battery lengthens
the life of B batteries but is otherwise
unnecessary. If desired it may be con
nected as indicated in the hookup, and
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there is plenty of room on the base
board for it so that extra binding posts
are not required.

Amsco S.L.F. condensers are used.

detector tube, the tone quality at the
loud speaker ‘will be poor unless good
audio transformers are used.

A feature of this set is the provision

using a Bodine Standard Loop, recep-
tion from these stations was much
clearer and pleasanter to listen to. Re-
ception from WSMB, KSD and

They are compact with consequent for optional loop operation. While the WHAD was also improved by the use
. 1
| —S—
®) (o]
I GRS
o) o
3
[~ ° © © °
o (et T I | ] - ~G | |
2 -:o — - 4 —— - --.r— -6 T o — - —n & ——.]
¥ ; =4
nr I!-’AliJ
o e 8 \,\\? | q E I
& J s ﬂ | :
1 % ) =
S e |
e = TSN
= —
| {IPL "Dy (|| Ce @ O e
- rmronn(l Il--" y ’)%‘ i
! L) S
[ 1
| ’/—% & ‘h,, o v
K|
r— L3
\J a@mma)@n

FIc. 2 -

small interstage capacity. They have
a good low minimum capacity and tune
the Twin-Eight coils nicely, bringing
in KSD (545 meters) at about 94 and
WSBC (206 meters) at 19 on the

REAR VIEW o PANEL & PLAN of BASE BOARD
SHOWING ARRANGEMENT 4 WIRING .

use of a loop results in a reduction in
volume on a 5 tube set, it also reduces
mterference and greatly improves tone
quality when atmospheric conditions
are bad. Tor instance, in testing this

of the loop aerial. For local reception
with the Joop there is no perceptible
reduction in volume and selectivity is
better, especially when the set is lo-
cated close to a broadcasting station.
|
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FIG. 3 - FRONT PANEL .
dials.  Oscillation is controlled by set at Chicago on an extremely bad and The construction of the set is very

means of the Centralab 0 to 200,000
ohm non-inductive variable resistance,
which also serves as a volume control.
Thordarson Audio Transformers are
specified as no matter how clear and
undistorted the signals come from the

noisy night, KPRC Houston, Texas;
WDAP Fort Worth, and WHO Des
Moines were brought in with good
volume but with considerable noise
due to bloopers and static

On switching to loop operation,

www americanradiohistorv com

simple if the accompanying diagrams
and illustrations are carefully studied.
As the panel is of standard dimensions
the set will fit in a great variety of
cabinets which are on the market. A
(Continued on Page 164)
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Building the Aero-Dyne Receiver

' By PETER C. CARDELL

1 il JItD

HE effect of losses on the opera-
tion of radio receivers has been so
thoroughly explained and discussed
during the past two seasons that the

engineer as well as the broadcast list-
ener has Dbecome convinced that his
set, to rank with the best, must be the
ultimate from the “low-loss” stand-
point. A prominent eastern engineer,
attached to a large research laboratory,
has recently published a very complete
paper on the subject, proving mathe-
matically, and conclusively, the tre-
mendous effects that a few misplaced
otuns of resistance may cause. There-
fore, it 1s not the purpose of this ar-
ticle to repeat what many others have
said before, but merely to show the
home-builder broadcast listener how
he may duplicate and even surpass, in
some instances, the results achieved by
some of the highest priced, carefully
designed radio receivers of 1926.

The Aero-Dyne receiver, so named
after its essential parts, the Aero Coils,
is a five-tube, tuned radio frequency
amplifier system, using two stages of
tuned RF, a tuned detector and two

- E0IG

a2
[l
<

Front panel view of the Aero-Dyne receiver.

stages of audio frequency amplifica-
tion. The latest improvements from
the standpoint of volume, selectivity,
ease of control in both tuning and re-

AERO-DYNE

LIST OF PARTS REQUIRED

8 binding posts.
C4-1 .00025 mfd. fixed condenser,
C5-1 .002 mfd. fixed condenser.
C6-1 1 mfd. by-pass condenser.
R1-1 five-megohm grid leak.
1 Yaxley battery switch.
1 Yaxley open circuit jack type 1.
1 2Yax1ey closed circuit jack, type
a.
12 lengths bus-bar.
1 set of T.R.F. 120 matched Aero
coils.
1 bakelite panel, 7x28x3-16 in.
1 bakelite sub-panel 7x27 in.

E;] 3 Karas 00037 straight line
CSJ frequency condensers.

3 dials.

5 standard tube sockets.

1 Yaxley 15 Ohm Rheostat.

1 Yaxley 30 Ohm Rheostat.

10-200,000 Ohm Radiohm.
(Made by Central Radio La-
boratories, Milwaukee).

2 Thordarson Ratio 3% to 1 audio
transformers.

12 Ampere ballast resistance.

LTS

Looking down on the sub-panel of the Aero-Dyne receiver from the rear.

it

in the sub-panel,
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generation, and tone quality, have been
incorporated in its design. Low losses
and the correct size of plate coil make
for volume; and adjustable primary on

The three large dials are the tuning controls.

the antenna coupler to compensate for
different sized aerials gives selectivity ;
ease of control is assured by straight
line frequency condensers and a vart-
able oscillation control which is fool-
proof; and tone quality is obtained
through careful selection of audio trans-
formers and correct bias of the grids.

The list of parts required to build
the Aero-Dyne is given herewith.

The user should be extremely cau-
tious in the substitution of other parts
that he may have in his possession, to
be certain that the quality is as good
and the manufacturers reputation ir-
reproachable.

The accompanying photographs and
drawings make the details of construc-
tion clear. It is seen that a bakelite
panel and sub-base are used, the es
sential apparatus being mounted on
them and the low-potential (battery
and audio leads) wiring done under-

(Continued on Page 169)

W AR

Note that practically all wiring to the various parts pass through holes
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A picture wiring diagram of the Aero-Dyne. The inexperienced radio builder will ha-e little trouble in following this hook-up.
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Layout of parts on the sub-panel with dimensions for position of the parts as mounted thercomn
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Adding Tuned R. F. to the Three

¥

IT IS only a brief span since 1 wrote
the story about the old reliable
three circuit tuner, yet in keeping with
the general trend of radio in which
new stunts come fast and furious, I
have continued to experiment with the
“old stand-by” and have made a few
additions which in my opinion are
worth writing about.

Ii you, kind reader, actually went
ahcad on the three-circuit tuner as
described in the last issue of this mag-
azine, you will agree that the *“dope”
was right and that there was more to
the circuit than most “build your
owns” thought.

The desire for more DX, clearer and
louder signals and sharper tuning is a
normal and natural desire of every
broadcast listener, and being of that

Circuit Tuner

By REUBEN H. GROSS

genus, I finally decided to take the ad-
vice of many writers on the subject,
and try tuned R.F. amplification. After
several months of trying out various

most efficient receiver could be built
which incorporated a single stage of
tuned R.F. in conjunction with a re-
generative detector.

I feel quite satis-

Panel layout of the set using a one stage R. F. amplifier.

circuits including single and double
stage, regenerative and non-regenera-
tive, I found that a very practical and

~A +A =B +D +B
ANT. GND. BAT. BAT BAT. DET. AMP

QOO0
-

R.F.UNIT

L
I =

Schematic wiring diagram of thé tuned radio frequency stage alone.

‘._"‘ﬁ :
L 3 5

fied that 1 am on the right track and
thus unhesitatingly say to you “go
ahead with this circuit and you will be
well satisfied and happier therefor.”

Look at the photographs and the
circuit diagram. You will notice that
there is a tube in front of the old coil
with a radio frequency transformer
in close proximity. This is the RF.
tube which amplifies the signal before
it reaches the detector.  There are
many advocates of more than one stage
of this amplification, but the stability
of such circuits is still unsatisfactory
and until such time as a method of
stabilizing has been devised, we shall
stick to this.

It is needless to say that the addi-
tion of the extra tube and coil makes
a remarkable difference in the volume
of local signals, but this feature alone

A rear panel view of the three-circuit regenerative set with a single stage of radio frequency amplification added. This set employs resistance-

coupled audio amplification.
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is not the only good one. It is as-
tounding how much farther out it can
reach and how much louder the DX
stations are heard. The selectivity is
also remarkably increased and this
should be inducement enough for any
one in larger cities with their barrages
of broadcasters.

Now for the description of the set.
The R.F. transformer must match the
three circuit tuner as nearly as possible
so that the condensers can tune in step.
The primaries and secondaries should
be the same as to size of wire and
number of turns. You remember our
ilea of getting the best parts oniy.
\Well then, we still feel the same way
about it and shall advise you accord
ingly.

The Globe R.F. transformer is used
in our set as well as the Globe three
circuit tuner inasmuch as these instru-
ments are perfectly matched, turn for
turn. Note the aperiodic primary.

here are several circuits which use
an antennae coil coupled directly to the
grid of the R.I. tube, and while I
adnut that the signals in such a circuit
are very loud, I also find that the set
tunes much broader than the set des
cribed here and hence my insistence
upon this type of transformer.

A word about condensers at this
time would not be amiss. We like
straight line frequency condensers and
have tried out many and diverse kinds.
Those with eccentric plates take up
too mucl room and require continued

LIST OF PARTS REQUIRED

1 Globe low loss 3-circuit tuner.

1 Globe low loss R.F. transformer.

1 7x24 front panel (Bakelite or hard
rubber).

1 7x23 base panel (seasoned wood or

Bakelite).

2 0005 variable condensers (Card-

well preferred) S.L.F.

5 Tube sockets (Standard or Panel
mount).
2 30 ohm rheostats.
1 6 ohm rheostat for resistance am-
plifier tubes.

1 Double circuit jack for detector (if
desired).

1 Single circuit jack for output.

1 Resistance unit.

1.00025 grid condenser with clips.

1 grid leak, about 2 megohms approx.

1 Battery switch.

1 Binding post (if C Battery is used
in the R.F. and Audio stages,
otherwise usc only 7 binding posts.
That takes in an extra post for
the R.F. amplifier, suitable for
changing the voltage on the Radio
frequency stage.

Dials, cabinet and tubes as desired.

Should transformers be desired in-
stead of resistances, substitute the fol-
lowing :

Instead of the resistances, get 2 low
ratio transformers, about 3 to 1.

Instead of 5 sockets get 4.

Instead of 6 ohm rheostat for am-
plifier get 2 amperites or Cutler-
Hammer resistances, 25 ohms.

1 .001 fixed condenser,
Norte.—When using wood base board,
use the standard sockets.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

adjustment of the bearings. We fin-
ally hit upon the newest idea in con-
densers. These are the tapered, semi-
circular plate type manufactured by
Cardwell. These instruments take up
no more room than the old type and are
perfectly efficient in every respect.

Note the new sockets. These are
the type which take all kinds of tubes
except the old 199's. These sockets
make a beautiful sub-panel job and
with a little care are easily mounted. As
to their efficiency, see for yourself how
much material has been cut away, all
of which added losses. When the tube
is inserted in these sockets it is sus-
pended on the contact springs which
eliminates all extraneous noises.

Of course transformers for the
audio-amplification can be used with
sufficient satisfaction. Regardless of
what is said as to costs, etc., for quality
nothing can beat resistance coupled
audio amplifiers. True, it takes 135
volts of “B” battery, but on the other
hand, the drain on these batteries is
much less than with the old type of
amplifier. In the long run, the cost
about equals itself inasmuch as with
resistances, the batteries do not have
to be replaced so frequently, A “C”
battery should be used in the last stage
only; four and a half volts is sufficient.

The proper tubes for this set depend
a great deal upon the amount of money
you want to spend. The 201A can be
used throughout and are advised for

(Contimucd on Page 175)
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A four tube layout and wiring diagram of the three-circuit set with R. F. amplifier and standard transformer coupled audio amplification.

The two

resistances shown in this layout control the audio amplifier tubes.
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An Easily Built ““‘B’’ Supply Unit

INCE publishing the article ou

a ‘“Practical B Battery Elimina-
tor” in the March issue of this maga-
zine, the writer has received a large
number of requests for a simpler
design which would supply enough
voltage for the average five or six
tube receiver. To meet this demand
details on a B Unit which is not only
simple but inexpensive to build, are
given herewith. In action this B
Unit—provided parts of the right
value are used—is second to none
and it will give faithful service for a
long time without needing any at-
tention. No adjustment is required,
once the B Unit has been installed.

To reiterate, the working princi-
ple of a B Supply Unit is very sim-
ple. It consists essentially of a
transformer—to step up the house
line voltage—a rectifier and a filter
system. Some designers have shown
circuits for B Units without the
step-up transformer, but this is not
only inefficient, because the regular
ground on the receiver must not be
used, but it is apt to cause radio
tubes to blow, if connected improp-
erly. If a transformer is used, no
change will have to be made on the
receiver and it is impossible to blow
any tubes, even if the B Unit is con-
nected wrong. Besides it 1s not pos-
sible to get 90 volts on some receiv-
ers of the five tube variety, if no
transformer is used.

Referring to the diagram P and S
represent the primary and secondary
of the step-up transformer. The
output (S) is fed into a bridge cir-
cuit of four electrolytic rectifiers of
the improved type. This arrange-
ment rectifies both halves of the
alternating current wave and leaves
but very little hum to be filtered by

AC

£ = LEAD
AL = ALUMINUM

©

the choke coil. The electrolytic rec-
tifiers have been chosen in prefer-
ence over rectifying tubes, which
are harder to handle and require
constant attention. There 1s also
the item of expense which is much
lower with the chemical rectifiers.

By C. E. JACOBS

The rectifier used in this Unit is
of the type in which aluminum
serves as the rectifying anode. This
should be as pure as possible, as
ordinary aluminum will not work
at all or only fair. The constructor

ciency of the rectifier after some time.

The filter system of this B Unit
is of the so-called “brute force” type.
This type is not only the simplest
but also the most practical especi-
ally when used after full wave elec-

A photo of the completed “B” supply unit.

Note that it