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SUPER- HETERODI-NE

THE TROPADYNE

THE NEUTRODYNE

5- TUBE

and you can build the
finest Radio Receivers
Quickly and Easily

COCKADAY

THE REFLEX

It takes but one or two evenings,
using only the simplest tools to construct,
home, any one of the big, popular
at
receivers
All you need is the well known CONSRAD shown on this page.
Pattern that covers this particular
receiver. CONSRAD Patterns
are marvelously simple.
You don't
measure the spacing on the panel
board or the placing of the parts. have to
drawn for you on the Blueprints the
It is all
same as indications are given
dress pattern.
on a lady's

And you don't have to use 100
different tools to complete the job
seven ordinary tools found
six or
in every
pair of pliers, etc., and you are ready household. A screwdriver, a pen -knife, a
to go ahead.
Visit your nearest Radio Dealer,
ask
him to let you look at some CONSRAD
Patterns, select the one you
instructions and blueprints forwant. Pay the Dealer 50c and you have complete

-just

the construction of the Receiver.
IF YOUR DEALER CANNOT
SUPPLY YOU, WRITE DIRECT,
THE RECEIVER YOU WISH TO
BUILD AND ENCLOSING FULL MENTIONING
REMEMBER: CONSRAD Patterns
-only 50c -give complete fullPRICE.
prints and instruction booklet. Everything
sized blueready to build.

The CONSRAD COMPANY, 64 Church
St., New York

onsrad
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Be a radio Expert
Get into the great new Big-Pay
Industry-Radio. If you're earning a penny less than $50 a week,
clip coupon now. Send for AMAZING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest
and most fascinating work in the world.
Positions everywhere. Thoroughly- trained men are in big demand. Need for
Radio Experts in every community.
Short hours. BIG 'PAY. Free book
gives all the facts. Astonishing opportunities- thousands of them Every day N.R.I. trained men are taking good places in Radio Field. Free
book tells all about their success. Send for it now

!cc

!

!

LEARN QUICKLY AND EASILY AT HOME
Operates WMAQ
"Accepted a
Chicago Daily
WMAQ. My
cally doubled,

position with
News -Station
income practi-

thanks to your

fine course."
KEITH KIMBALL, Chicago.

Get

this
Amazing Book
Gets Big Job
"Just been made Sales Manager of this Radio concerna big raise in pay. Regret I
did not take course sooner."
R. E. JONES, Bay City.

Master Radio Engineers will show you how to qualify
quickly and easily at home, for Radio's fine jobs. We
guarantee to train you successfully. Lack of experience no drawback -eommon schooling all you need.
Our tested, clear methods make it easy for you.
Send coupon now for free proof.
Famous Training
Instruments Given
That "Pays
with Course
All instruments shown here
for Itself"
and many others given to

students for practice work Sparc time earnings are easy
while learning. Receiving in Radio. Increase your insets, from simplest kind come almost from the start
to thousand mile receiver. An UNEQUALLED through practical knowledge
OFFER. Many other we give you. This is the

big features for famous practical training
limited time only. that pays its ou'n way.

Most amazing book on

Radio ever

written
-full, inter-

facts
great field

esting

about this

Radio

Needs
Trained
Meli

482

get
all of
\these

NATIONAL RADIO INSTITUTE
Dept. FW6

Washington, D. C.

-1)

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

National Radio
Institute
Dept. FW6, Washington, D. C.

414

Et

and how we
prepare y o u
and help you start. You
\You
can do what others have
done. GET THIS BOOK.
SEND COUPON
Send coupon to -day for special limited offer, including
all instruments -you'll get full
particulars by return mail.

OR/GINATORS

Of RADIO HOME -STUDY TRAINING

Age

Na me
I

Address

I

Town

State
.

__
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A Fine Piece of Furniture

to Contain Your
New Radio Setor Your Old One
The Excello Radio Console
embodies years of experience
in fine cabinet making.

THIS Console is designed in three
compartments, the tone chamber,
the receiver compartment and the battery space. The tone chamber is of
wood with metal throat for perfect tone
production. The receiving set compartment has adjustable filler pieces to
accommodate any panel not exceeding
10
x 32 ". The battery space measures 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
or write for catalog.

Console; Style No. R-23,
tuitli ßcnclt tu watch

Sketch showing

accessibility of
all parts of set
and equipment

6);(6.E.L.L.0
-

Distributors and dealers
attractive territory
still open.
Write for
interesting proposition.

Radio
Consoles &Cabinets

EXCELLO PRODUCTS CORPORATION
4821 -29 West 16th Street, Cicero, Illinois, (Suburb of Chicago)
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RADIO REVIEW READERS' BUREAU
Time and Postage ,Saver
IN every issue of RADIO REVIEW
AND RADIO LISTENERS'

GUIDE AND CALL BOOK you
undoubtedly see numerous articles advertised about which you would like to
have further information.
To sit down and write an individual
letter to each of these respective concerns, regarding the article on which
you desire information, would be quite

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 advertisers your request for nformation on
their products.
This service will appear regularly
every month on this same page in

a task.
As a special

BOOK.

RADIO REVIEW AND RADIO
LISTENERS' GUIDE AND CALL

service to our readers, we
will write the letters for you, thus saving your time and money.
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.
If the advertiser requires any money

If there is any Manufacturer not advertising in 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, address and the product in the special section of the coupon below.

TEAR ALONG THIS LINE
>t

READERS' SERVICE BUREAU,
The Consrad Co., Inc., 64 Church Street, New York, N. Y.

RR-6-26

Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the
issue of RADIO REVIEW AND RADIO LISTENERS' GUIDE
.AN I)

CALL BOOK.
DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

If Catalogue

NAME

ADDRESS

(Street -City- State)

of complete
List here specific article on line is wanted
which you wish literature check in this
column.

U,e this space if uu desire information from a manufacturer whose advertisement does not appear in this month's issue.

NAME

LI

- -

ADDRESS
(Street
City
State)

Your name

Dealer's name

Your address...

His address

If you are a dealer,,
it )
check here.

State

City

t

State

adio Revfrw'
/ "7Tlií'h,

Combined

adío
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_
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Sidney Gernsback Editor

teners'

2,

CALL B O OK

W. G. Man.3b Mana9ínatEditor

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
frequency and time of a station, providing the call letters are known.
(. n
Lea,.,,

Radio

KDKDKDKA-

.0 m

;o

BROADCAST STATIONS
Location and Owner

41

a5

a3

in East Pitts.
burgh) -Westinghouse Elec. & Mfg. Co

Pittsburgh, Pa. (Transmitter is

KDLR -Devils Lake, N. D. -Radio Elec. Co

év°

6Ñ/

Var. 309.1

úú
áú
vo

R

w

in finding the location, name, power, wave

-. p

v°
Htn

970 Eastern

231

1300 Central

50

246

1220 Pacific

KDYL-Salt Lake City, Utah. -Newhouse Hotel
KFKFAB-Lincoln, Nebr. -Nebraska Buick Auto Co

1000

KFAD -Phoenix, Ariz. -Electrical Equipment Co.

100

272.6

1100 Mountain

50

217.3

1380 Pacific

Boise

A. Buttrey Co

KFBC -San Diego, Cal. -W. K. Azbill, 5038 Cliff Place.
KFBK-Sacramento, Calif.- Kimball -Upson Co., 607
K St
KFBL -Everett, Wash. -Leese Bros., 2814 Rucker Ave.

KFBS-Trinidad, Colo. -School Dist. No. 1
KFBU- Laramie, Wyo.-The Cathedral, Bishop

880 Central

Mon., 7:15 to 8; 9:45; 11:55 am; 12 am; 4:20;
5;45; 6:30; 8. 8:15; 9:55 pm; Tue., 7:15 to 8 am;
9:45; 10; 11:55 am; 12 am; 4:20; 5:45; 6:30; 8;
8:15; 8:30; 9:55; 11:35 pm; Wed., 7 :15; 8; 9:45;
11:55 am; 12 am: 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.

Daily: 12:10 am and 6:15; 9:30 to 12 pm Mon.
Sun. and Holidays: 1 t am; 4 pm.
Daily: 3:15 to 3:45; 5:30 to 6:30; 8:30 to 10:30
Thu., silent; 12 to 2 am Sat. Sun. and Holidays:
to 11 pm.
Mon.. silent; Tue.. 6 to 7 pm; 8 to 9 pm; Wed.. 6
to 7 pm; 8 to 9 pm; 9 to 11 pm; Thu., 6 to 7 poi;
8 to 9 pm; Fri., 6 to 7 pm; 8 to 9 pm; Sat.. 6 to 7
pm; 8 to 9 pm. Sun.: 11 am to 12:30 pm.
4 to 5 pm; 9

KFAF -San Jose, Calif. -Alfred E. Fowler, Montgomery Hotel
KFAU-Boise, Idaho -Independent School District of

KFBB- Havre, Mont. -F.

Sending
Hours

E5

5

340.7

length,

280

1070 Mountain

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

50

275

1090 Mountain

Daily: 12:45 to 1:30 pm only.

50

215.7

1390 Pacific

100

248

1210 Pacific

to

100

224

1340 Pacific

Daily: 7:30 to 8:30 pm.

15

238

1260 Mountain

500

270

1110 Mountain

750

N. S

Thomas

KFCB -Phoenix, Ariz. -Nielsen Radio Supply Co.,
311 N. Central Ave

KFDD -Boise, Idaho -St. Michaels Episcopal Cathedral
KFDM- Beaumont, Tex. -Magnolia Petroleum Co

238

1260 Mountain

50

278.6

1080 Mountain

500

315.6

100

3

950 Central

Mon., 6 to
10 pm.

7

pm; Thu., 7:30 to 10 pm; Sat., 7:30

Mon., 7:30 to 8:30 pm; Wed., 8 to 9 pm; Sat..
7 to 8 pm and 11 pm to 1 am. Sun. and Holidays:
9:30 to 10:30 am.
Sun.: if am to 12:30 pm; 7:30 pm to 9:15 pm.

d

RADIO BROADCAST STATIONS OF THE UNITED
STATES BY CALI. LETTERS

Radio Call
Lettere

tm

BROADCAST STATIONS
Location and Owner

Á
ao.

KFDX- Shreveport, La. -lst Baptist Church
KF KFDY
-Brookings, S.
KFDZ- Minneapolis, Minn. -H.
Thomas Ave. South

O.

5

ó

a u

100

250

1200 Central

100

273

1100 Central

10

231

1300 Central

50

248

1210 Pacific

50

254

1180 Mountain

KFEQ-Oak, Nebr.-John

L. Scroggin

KFEY-Kellogg, Idaho -Bunker Hill & Sullivan Mining
& Concentrating Co.
KFFP-Moberly, Mo. -First Baptist Church

KFGQ- Boone, Iowa-Crary Hardware
KFH- Wichita, Kans. -Hotel Lassen

Co.

KFHA- Gunnison, Colo.- Western State
Colo

KFI -Los Angeles, Calif. -Earle C. Anthony, Inc
Packard Motor Car Bldg

.

North Central High School

KFIQ-Yakima, Wash.-I.

M. Miller

KFIZ -Fondulac, Wis. -Daily Commonwealth & Wis.
Radio Sales, 22 Forest Ave.
KFJB -Marshalltown, Iowa -Marshall Electric Co....

KFJC- Junction City, Kans. -Episcopal Church.
KFJF-Oklahoma, Okla. -National Radio Mfg. Co....

KFJI- Astoria, Ore. -Liberty Theatre (E. E. Marsh)...
KFJM -Grand Forks, N. D.- University of N. D.
KFJR -Portland, Ore. -Ashley C. Dixon

KFJY-Fort Dodge, Iowa- Tunwall Radio Co.,
10th St.

Tex.-Southwestern

logical Seminary

13

12

ant; Thu., 7:30 pm.

Sun.; 5:45 pm.

am; 4 to

5

pm.

Mon., 11 am; 2 pm; S pm; Tue.. 11 am; 2 pm;
pm; 9 pm; 10 pm; Wed.. 11 am;
pm; S pm;
Thu., 11 am; 2 pm; 5 pm; 8 pm; 9 2pm;
Fri., 11 am; 2 pm; 5 pm; Sat., 11 am; 2 pm;105 pm;
pm.
Sun. and Holidays: 9 am only.
5

268

1120 Central

10

233

1290 Pacific

50

242

1240 Central

Alternate Thu., at 8 pin.
am; 7:30 pm.

10

226

1330 Central

Tues., 10 to

500

268

1120 Central

Daily: 9 am; 10 am; 11 am; 12 am; 1 pm; 2 pm;
10 to 11 pm. Sun.: 9:40 to 10:40 am; 10 to 11 pm.

50

252

1190 Mountain

10

240

1250 Central

Daily: 2 to 3:15 pm.
pm; 8:30 to 10 pm.

Sun. and Holidays: 4 to 6

Mon. and \\'ed., 8 pm.

4000

467

640 Pacific

100

248

1210 Pacific

100

265.3

1130 Pacific

100

256

1170 Pacific

100

273

1100 Central

10

248

1210 Central

10

218.8

1370 Central

500

261

1150 Central

10

246

1220 Pacific

100

278

1080 Central

11

Sun.; 7:30 pm;

11

am.

Sun.: 9:45 am; 10 :45

pm; 8:30 to 9:30 pm, Fri.

Tue. and Fri., 7:30 to 9:30.
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.
Tue., 8 :15 to 9:15 pm.

Fri., 8 to 9:30 pm.

& Son (Asso-

ciated with Ralph Schneeloch Co.), 1350 East
36th St

Daily:

11

500

,

KFIF -Portland, Ore. -Benson Polytechnic School....
KFIO-Spokane, Wash. -North Central Radio Club,

Daily: 12:15 pm; Tue..
Tue., 9 pm.

College of

KFIÌL- Oskaloosa, Iowa -Penn College

I

Sending
Hours

És

F

Iverson, 2510

KFEC- Portland, Oregon -Meier & Frank Co.
KFEL-Denver, Colo.- Eugene P. O'Fallon

50

263

1140 Pacific

50

246

1220-

50

254

1180 Central

50

273

1100 Mountain

500

275

1090 Central

288.3

1040 Central

10

226

1330 Central

100

254

1180 Mountain

20

236

1270 Central

N.

Central

Wed., 7 pm; Sat.,
7:30 pm.

7

pm.

Sun.:

11

am; 3:30 pm;

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

Mon., 6 to 7 pm; Tue., 6 to 7 pm; Wed., 6 to 7 pm;
Thu., 8:45 to 10 pm; Fri., 6 to 7 pm; Sat., 6 to
7 pm. Sun.: 6 to 7 pm.

Mon., 7:30 to 8:45 pm; Tue., 7:15 to 8:15 pm;
9 to 10:30 pm; Wed., 7:30 to 8:30 pm; Thu., 7:30
to 8:30 pm; 9 to 10:30 pm; Sat., 1:30 to 3 pm.
Mon., 5:45 pm; Tue., 5:45 pm; Wed., 5:45 pm;
Thu., 5:45 pm; 6 pm; 7 pm; Fn., 5:45 pm; 6 pm;
Sat., 5:45 pm; 11 pm.

Baptist Theo-

KFKA- Greeley, Colo.- Colorado State Teachers
lege

KFKU- Lawrence, Kans.- University of Kansas
KFKX-Hastings, Neb.-Westinghouse Elec. &
Co

°u+

Dakota -South Dakota State

College

KFJZ -Fort Worth,

.+a
ú á

Tx'

Col-

Tue., 8 to 9 pm; Thu., 8 to 9 pm; Wed., 10 to
Mon.,

7

pm to 8 pm; Thu.,

Mfg.
5000

KFKZ-Kirksville, Mo. -F. M. Henry, 402 So. High St
KFLR-Albuquerque, N. Mex.-University of New
Mexico

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

.

Mon. Thu. Sat., 8 to 9 pm.

7

pm to 8 pm.

11

am.

,I

i

5

RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS

BROADCAST STATIONS
Location and Owner

Radio Call
Letters

KF

KFLV- Rockford, Ill.-Swedish Evangelical Mission
Church

KFLX -Galveston, Tex. -Geo. R. Clough, 1214 40th St.
KFLZ -Anita, Iowa-Walnut Grove Co

KFMR -Sioux City, Iowa -Morningside College
KFMW-Houghton, Mich. -M. G. Sateren, 127 Blanche
St

Minn.-Carleton

KFMX-Northfield,

KFNF- Shenandoah, Iowa. -Henry

ÿ

g

KFOA -Seattle, Wash. -Rhodes Department

Store....

KFOB -Burlingame, Calif. -KFOB Inc

cs

E

100

229

1310 Central

10

240

1250 Central

100

273

1100 Central

100

261

1150 Central

50

263

1140 Central

336.9

1000

263

1000

454.3

890 Central

1140 Central

660 Pacific

226

1330 Pacific

500

233

1290 Pacific

250

236

1270 Pacific

100

226

1330 Central

50

231

1300 Central

100

248

1210 Central

KFO'Y-St. Paul, Minn.-Beacon Radio Service (M. G
Goldberg), 711 Dayton Ave
KFPL- Dublin, Tex. -C. C. Baxter, 205 Grafton St ....

50

252

1190 Central

15

252

1190 Central

KFPM -Greenville, Tex. -The New Furniture Co

10

242

1240 Central

-

KFOT Witchita, Kans. -College Hill Radio Club (College Hill Methodist Church)
KFOX-Omaha, Neb. Technical High School (Board
of Education)

-

Daily: 11:50 am and 12:30 pm. Sun. and Ilolidays: 8:30 pm to 10 pm.

Sun.:

50

KFON -Long Beach, Calif. -Nichols & Warinner, Inc ,
Markwell Building
KFOO -Salt Lake City, Utah -Latter Day Saints
University
KFOR -David City, Neb. -David City Tire & Elec. Co.

Sending
Hours

d'z

gS ,

Field Seed &

Nursery Co

,.

.a

á

500

College

?god

81

V

Daily time signals: 10:25 to 10:30 am; Tue., 9:30
to 10 pm; Wed., 9 to 10 pm; Fri., 10 to 11 pm.
Sun.: 7 to 8 pm.
Daily: 7 to 8 am; 10 to 11 am; 12:15 to 1:35 pm;
2:45 to 4 pm; 7 to 9 pm. Sun.: 10:45 to 12:15 pm;
2:30 to 4 pm; 6:30 to 8:30 pm.
Daily: 10 am to 10:45 am; 12:30 pm to 1:30 pm;

3to4pm; 4:15to5pm; 6to6:30pm; 6:45to8 :15

pm; 8:15 to 10 pm; 10 to 11 pm. No Sun. broadcast. Holidays same as regular schedule.
Tue., 8 to 12 pm; Thu., 8 to 12 pm; Sat., 5:30 to
6 pm.; 8 to 12 pm.

Daily: 2:30 to 4:30 pm; 6:30 to
Holidays: 2:30 to 4 pm; 7:45 to

Station KFOO
Mon.,
4 pm.

estry Dept

KFPW-Carterville, Mo. -St. Johns M. E. Church,
South. (L. E. S;:ewart)
KFPY -Spokane, Wash.-Symons Investment Co

7

is

11
11

Sun. and

pin.
pm.

not operating this year.

to 8 pm; Thu.,

7

to

9 pm.

Sun.: 3:30 to

Fri., 12 to 2 am; Sat., 11:15 pm to 1:30 am. Sun.:
11 to 1 pm and 7:30 to 9 pm.
No regular schedule.

Mon.,1 pm and 9 pm; Tue.. 1 pm; Wed., 1 pm and
8 pm; Thu., 1 pm; Fri., 1 pm and 9 pm; Sat., 1 pm.

Sun.:

KFPR -Los Angeles, Calif. -Los Angeles County For-

to 4 pm.

2

230.6

1300 Pacific

20

258

1160 Central

100

266

1130 Pacific

500

11

am.

Tue., 8 to 9 pm; Fri. 8 to 9 pm. Sun.:

1

to

pm.

2

Mon., 7 to 8 pm; 9:30 to 10:30 pm; Wed., 7 to 8
7 to 8 pm; 10 to 11
pm; 9 to 12 midnight;
pm; Fri., 7 to 8 pm; Sat., 7 to 8 pm; 11 pm to 12
Sun.:
9:55
to
10:40
am; 9 to 10 pm.
midnight.

-St. Louis, Mo. -The Principia, 5539 Page Ave

Sun.:8 pm.
.
*5000 280.2 1070 Central
(KFQA and KMOX sharing use of same transmitter. Not yet permitted to use full power.)
Sundays only: 8:30 to 9:30;
KFQB-Fort Worth, Tex.- Searchlight Publishing Co.,
6:30 to 9:30; 11 to 12 pm.
408 Throckmorton St., Broadcasting from First
590 Central
1000 508.2
Baptist Church
Wed., 8 to 9 pin.
KFQP -Iowa City, Iowa. -Geo. S. Carson, Jr., 906 E
10 223.7 1340 Central
College St

KFIQA
*

KFQU-Alma (Holy City), Calif. -W. E. Riker
KFQW-North Bend, Wash. -Carl F. Knierim
KFQZ -Hollywood, Calif. -Taft Radio & Broadcasting
Co., Inc., 5653 DeLongpre Ave
KFRB -Beeville, Tex. -Hall Bros
KFRC-San Francisco, Calif. -City of Paris Dry Goods
Co

KFRU -Columbia,

Mo.- Stephens

College.

100

217.3

1380 Pacific

50

215.7

1390 Pacific

50

226

1330 Pacific

250

248

1210 Central

50

267.7

1120 Pacific

500

499.7

KFRW -Olympia, Wash. -United Churches of Olympia.
KFSG -Los Angeles, Calif. -Echo Park Evangelistic
Assn., 1100 Glendale Blvd

to

11

am;

Daily: 9 to 10 pm. Sun. and Holidays:
to 12 am; 9 to 10 pm.

3

11

Daily: 8 to 11 pm. Sun. and Holidays: 8 to

A Junior

College for Women

10

50
500

600 Central

218.8 1370 Pacific
275

1090 Pacific

to 5;

am to

11

pm.

Mon., 10 to 11 am; 5:30 to 10 pm; Tue., 11 to 12:30
pm; 5:30 to 11 pm; Wed., 10 to 12 am; 5:30 to 12
pm; Thu., 11 to 12am; 4 to 10 pm; Fri., 12 to 12:30
pm; 4 to 11 pm; Sat., 11 to 11:30 am; 4 pm to 1 am.
No change for holidays. Sun.: 6:30 to 12 pm.
Mon., 4:30pm 6;15 pm., Tue., 8;45 am; 4:30 pm;
6:15 pm; Wed., 4:30 pm; 6:30 pm; 9pm; Thu..
8:45 am; 4:30 pm; 6:15 pm; Fn., 430 pm; 6:15
pm; 12 midnight; Sat., 430pm. Sun., 7:30 am.
9:30 am; 4 pm; 7:30 pm.
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43

KFUL -Galveston, Texas-Thos. Groggan and Bros.
Music Co., 2126 Market St

50

u
.

v
d

a
K'gv

1° oo

F

258

1160 Central

100

239.9

1250 Mountain

500

545.1

KFUM-Colorado Springs, Colo.-Corley Mountain
Highway

KFUO -St.
Louis,
Seminary

Mo.-Concordia

Theological

KFUP- Denver, Colo.- Fitzsimons General Hospital
KFUR -Ogden, Utah -Peery Building Co., 420 Twenty fifth St

KFUS -Oakland, Calif. -Louis L. Sherman, 529
Twenty-eighth St
KFUT --Salt Lake City, Utah -University of Utah
KFUU -Oakland, Calif. -H. C. Colburn and E. L
Mathewson, Flint Motor Car Building
KFVD-San Pedro, Calif.- McWhinnie Elec. Co., 1825
So. Pacific Ave

550 Central

Hours

Mon.. 8 to 10 pm; Thu., 8 to 10 pm.
am and 9 pm.

Mon., .3 pm and 8 pm; Tue., 3 pm and 6:30
\Ved., 3 pm and 9:15 pm; Thu., 3 pm; Fri., 3 pm;
pm
and 9:30 pm; Sat., 7:45 pm. Sun.: 4 pm and
9:15 pm.

234

1280 Mountain

50

224

1340 Pacific

50

256

1170 Pacific

Daily: 6:30 to 7 :30 pm.
pm; 3:30 to 4:30 pm.

100

261

1150 Pacific

Tue..

220

1360 Pacific

Daily: 10:45 am to 11:45 am; 6:30 to 7:30 pm;
8 to 10:30 pm. Sun.: 8 to 10 pm.

205.4

1460 Pacific

100

12

to

1

pm; Thu.,

Sun.: 9 am; 2:30 to 3:30
12

KFVE -St. Louis, Mo. -Film Corp. of America, 6800
Delmar Blvd

500

240

1250 Central

KFVG -Independence, Kans. -First Methodist Episcopal Church

15

236

1270 Central

10

240

1250 Central

50

227

1320 Central

Mon. Wed. and Fri., 9 pm.

224

1340 Central

Daily: 12:15 pm; Thu.,
7 pm.

245.8

1222 Pacific

Daily: 9 pm to

10

250

1200 Mountain

500

261

1150 Pacific

500

252

1190 Pacific

50

211.1

1420 Pacific

750

214.2

1400 Central

Headquarters Troop

Radio Co

50

KFVW -San Diego, Calif. -Airfan Radio Corp., 402 B. St.

KFVY- Albuquerque, N. Mexico-Radio Supply
Utah -Browning Bros. Co.,

Kiesel Ave

500

254

1180 Pacific

500

226.

1330 Pacific

KFWM -Oakland, Calif. -Oakland Educational Society,
1520 8th Ave

500

207

1450 Pacific

KFWO-Avalon, Catalina Island, Calif. -Major
Lawrence Mott, Signal Corps, U. S. Army

250

211.1

1420 Pacific

100

238

1260 Central

50

212.6

1410 Pacific

500

202.6

1480 Pacific

10

205.4

1460 Mountain

500

250

1200 Mountain

50

242

1240 Central

10

215.7

1390 Mountain

La.- Louisiana College

Fifty- eighth St., So

1

7

Sun.:

3

pm.

pm. Sun.:

11

am and

any.

Pictures

100

KFWV- Portland, Ore. -Wilbur Jerman,

pm.

2451

KFWF-St. Louis, Mo. -St. Louis Truth Center, Rev.
Emil C. Hartmann, 4030 Lindell Blvd
KFWH-Chico, Calif. -F. Wellington Morse, Jr., 522
Grand Ave., Oakland, Calif
KFWI -San Francisco Calif. (Transmitter is in So.
San Francisco, Calif.) -Tom Catton

KFWU-Pineville,

1

Co.,

407 West Central Ave

KFWB -Hollywood, Calif. -Warner Bros.
(Inc.), 5842 Sunset Blvd
KFWC -San Bernardino, Calif. -L. E. Wall

to

Brigade,

KFVN- Fairmont, Minn. -Carl E. Bagley
KFVS -Cape Girardeau, Mo.- Ilirsch Battery and

KFWA-Ogden,

11

50

50

KFVI- Houston, Texas-Fifty -sixth Cavalry

Sun.:

Mon., silent; Tue., 8 am to 12 am; 1 pm to 1 am;
Thu., 8 am to 12 am; 1 pm to 1 am; Fri., 8 to 12
pm; Sat., 8 to 12 am. Sun.: 8 am to 1 pm.; 7 pm
to 2 am.

Tue., 7 pm; 8 pni; Thu., 10:45 am; 12 am; 7:45
pm; 9 pm. Sun.: 10:45; 7:45; 9 pm.

'Mon., 10:45 to 11:30 am; 1 to 2; 6:30 pm to 1 am;
Tue., 11 to 1 am; Wed., 10:45 to 11:30 am; 1 to 2;
6:30 pm to 1 am; Thu., Silent; Fri., 10:45 to 11:30
am; 6:30 pm to 1 am; Sat., 1:30 to 3:30 am. Sun.:
1 to 2; 8 to 12:30 pm.
Mon., 8 to 10; Tue., 2 to 2:30; Wed., 2 to 2:30:
Thu., 8 to 10; Fri., 2 to 2:30; Sat., 8 to 10. Sun.;
9:30 to 11 am; l to 2 pm.
Mon., 12:30 to 1:30 pm; 6 to 10 pm; Tue., 12:30
to 1:30 pm; 5 to 9 pm; Wed., 12:30 to 1:30 pm;
6 to 10 pm; Thu., 12:30 to 1:30 pm; 6 to 9 pm;
Fri., 12:30 to 1:30 pm; 6 to 11 pm; Sat., 12:30 to
1:30 pm; 6 to 9 pm. Sun.: 12:30 to 1:30 pm; 5
to 10 pm.

385 East

KFXB-Big Bear Lake, Calif.- Bertram O. Heller
KFXD- Logan, Utah -Service Radio Company
KFXF -Colorado Springs, Colo. -Pikes Peak Broadcasting Co., 226 Hagerman Bld.
KFXH -E1 Paso, Texas-Bledsoe Radio Co., 2857
Montana St
KFXJ -Edgewater, Colo.-R. G. Howell

Daily:

5

to 5:30 pm; 8 to 8:30 pm.

Sun.: silent.

Daily: 9 to 11 am; 5:30 to 6:30 pm.
programs pending.

Night

7
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KF

c

a3

KFXR- Oklahoma, Okla. -Classen Film Finishing
132 % W.

Co.,

Main Street

KFXY -Flagstaff, Ariz. -Mary M. Costigan (Orpheum
Theatre)
KFYF -Oxnard, Calif.-Carl's Radio Den, 207 -5th St.

KFYJ-Houston, Texas-(Portable)

Texas- Buchanan -Vaughan Co....
KFYR -Bismark, N.D.- Hoskins Meyer, 200 Fourth St.
KFYO -Texarkana,

KGW-Portland, Ore. -The Oregonian

Pub. Co

KGY-Lacey, Wash. -St. Martins College
Broadway

Wasmer, Peyton Build-

ing

K

KJBS-San Francisco, Calif.- Julius Brunton and Son
Co., 1380 Bush St

KJR- Seattle, Wash. -Vincent I.

Kraft

Mo.- Reorganized
KL KLDS- Independence,
Jesus Christ of Latter Day Saints
KLS-Oakland, Calif.- Warner

i~1'

214.2

1400 Central

50

205.4

1460 Mountain

10

205.4

1460 Pacific

10

238.0

1260

10

209.7

1430 Central

10

248

1210 Central

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

830 Pacific

Mon., 7:15; 7:45; 8:15; 8:30; 10:40; 11:30 am;
1:30; 3.4to5:30; 5:30to6; 6to6:55; 8to10pm;
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;
11:30 am; 1:30; 3; 4 to 5:30; 5:30 to 6; 6 to 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 5 pm;
7:45 pm.

50

1000
50

KHJ -Los Angeles, Calif. -Times Mirror Co., .100 N.

KHQ- Spokane, Wash. -Louis

;.'.2

207

492.5
246

1450 Pacific

610 Pacific
1220 Pacific

500

405.2

500

273

1100 Pacific

5

220

1360 Pacific

740 Pacific

1000

384.4

780 Pacific

1000

440.9

680 Central

Church of

Bros. Radio Supplies

361.2

250

250

1200 Pacific

KLX- Oakland, Calif. -The Oakland Tribune

500

508

590 Pacific

250

266

1130 Mountain

500

252

1190 Central

50

234

1280 Pacific

1000

229

1310 Central

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

1500

280.2

1070 Central

KMTR Hollywood, Calif. -K. M. Turner Radio Corp.,
1517 N. Wilton St

500

238

1260 Pacific

250

208

1440 Pacific

KLZ-Denver, Colo. -Reynolds Radio Co., 1534 Glen arm Street

NlA- Shenandoah, Iowa -May Seed and Nursery Co.

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

-

IM

KN

KNRC -Los Angeles, Calif. -Kierulff and Ravenscroft,
1630 So. Los Angeles St

Daily: 5:05 to 6 pm; 9 to 11 pm on 2nd and 4th
Thu. each month. Programs on Tue. and Thu. by
special announcement.

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

11

12

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

Daily: 12:30 to 1:30 pm; 6:30 to 10 pm; Wed..
same only 2:30 to 3:30 pm. Sun. and Holidays:
4 to 5 pm; 8 to 10 pm; also Sun.: 10 am to 12 am.

Daily: 9 to 10:40 am; 2 to 2:30 pm; Mon. and
Wed., 8 to 10 pm; Fri., 8 to 11:30 pm. Sun.: 5
to 6:30 pm.
Daily: 10:30 to 11:30 am; 11:30 to 12; 5 to 6;
Sun.:
7 to 8:30; 8:30 to 10; Thu., 10 to 12 pm.
11 to 12:30; 7 to 9; 9 to 10:30.
Mon., 12:15 to 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 am; 12:15; 2:30 pm; Sat., 8 pm.
Sun.: 11 am; 3; 6:30; 9:15 pm.

Sun.: 10 am and

Co., 2201 Telegraph Ave

KMh

Sending

E
v

15

4000

Electric Co

KGTT -San Francisco, Calif. -Glad Tidings Temple
and Bible Inst

KH

átS

Qc

Houston Chroni-

cle Pub. Co

KG KGO- Oakland, Calif.-General

cá°61'

11

am.

Mon., 6:30 to 7:30 pm and 8 to 10:30 pm; Tue., 3 to
5 pm; 7 to 7:30 pm; Wed., 3 to 5pm; 6:30 to 7:30
pm; 8 to 10:30 pm; Thu., 3 to 5pm; 7 to 7:30 pm;
Fri., 3 to 5 pm; 7 to 7:30 pm; 8 to 10:30 pm; Sat.,
No Sun. broadcasting.
3 to 5 pm; 7 to 7:30 pm.
Holidays same as usual.
Mon., 3 to 4 pm; 6 to 7 pm; 8 to 1 am; Tue., 6:30
to 9 pm; 10 to 11 pm; Wed., 3 to 4 pm; 6 to 7 pm;
8 to 10 pm; Thu. Silent; Fri., 6 to 7 pm; 8 to 10
pm; Sat., 3 to 4 pm; 6:30 pm to 1 am. Sun.: 5 to
6pm; 6:30 to 8 pm; 9 to 10:30 pm.
Mon., 5:30 to 7; 9; 11:30 am to 12:30 pm; 6 to 7; 9
to 11 pm; Tue., 5:30 to 7; 9; 11:30 am to 12:30 pm;
2; 6 to 7; 9 to 11 pm; Wed., 5:30 to 7; 9; 11:30
am to 12:30 pm; 2 6 to 7 9 to 11 pm; Thu., 5:30
to 7; 9; 11:30 any.o 12:30 pm; 2 to 3; 4 to 5; 6 to
7; 9 to 11 pm; Fri., 5:30 to 7; 9; 11:30 am to 12:30
pm; 2 to 3; 6 to 7 9 to 11 pm; Sat., 5:30 to 7; 9;
11:30 am to 12:30 pm; 2; 6 to 7; 9 to 11 pm.
Sun.: 12:15; 4 to 5 5 to 6 pm.

Daily: 8:40 to 12:40, Market Reports at Half Hour
Intervals; 12:30 to 1:30; 3 to 5 pm; 6 to 11:30 pm;
Thu., Silent after 5 pm. Sun.: 9 to 10:30 pm.
Daily: 9 am; 2:30 pm; 5pm; 6pm; 8 to 10 pm;
Tue. Thu. Sat., 9:30 pm Mon. Wed. Fri., 10 to
11 pm. No regular broadcast on Sun.
Mon., 1 to 3 pm; 5:45 to 10 pm; Tue., 1 to 3 pm;
5:45 to 10 pm; 'ed., 1 to 3 pm; 5:45 to 10 pm;
Thu., 2 to 3 pm; 5:45 to 10 pm; Fri., 2 to 3 pm;
5:45 to 10 pm; Sat., 2 to 3 pm; 5:45 to 11 pm.
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á3
E q,""

KNKNX

-Los

Angeles, Calif. -Los Angeles
Express, 6116 Hollywood Blvd

890 Pacific

5000

322.4

930 Mountain

KOAC -Corvallis, Ore. -Oregon Agricultural College...

500

280.2

KOB -State College, N. Mex. -New Mexico College of
Agriculture and Mechanic Arts

1000

348.6

KOCH-Omaha, Nebr. -Central

Electric

Co.,

1370

High School

860 Mountain

258

1160 Central

200

252

1190 Central

KOIL-Council Bluffs, Iowa -Mona Motor Oil Co....

500

278

1080 Central

KOWW -Walla Walla, Wash. -Blue Mountain Radio
Association. (Frank A. Moore)

500

256

1170 Pacific

Women

KPKPO

-San

Okla.-Oklahoma

College

for

-

Francisco, Calif. -Hale Bros. and the San

Francisco Chronicle

KPPC -Pasadena,
Church

1000

Calif. -Pasadena

428.3

700 Pacific

Presbyterian
50

t

'Mon., 12:15 to 12:45 pm; 7 to 8:30 pm; Wed.. 2
3 pm; 7:20 to 8:15 pm; Thu., 2 to 3 pm; Fri., 7:30
to 9 pm.
Daily: 11:55 am to 12:30 pm; 9:55 pm to 10:10
pm; Mon., 7:30 to 8:30 pm; Fri., 7:30 to 8:30 pm.
Mon., 8:30 to 10; Tue., 8 -30 to 10; Thu.,
10. Sun.: 3:30 pm.

8 :30

to

Mon., 6 pm to midnight; Tue., Thu., Fri., 6 to 9
pm; 11 to 12 pm; Wed., Silent; Sat., 6 to 9 pm;
11 to 1 am. Sun.: 11 am; 4; 7 to 9 pm; 11 to 12
pm.

Mon., 7 to 8:30 am; 1 to 2; 2:30 to 4:30; 5:15 to
7:30; 8 to 11 pm; Tue. Wed. and Thu., same as
Mon.; Fri., 7 to 8:30 am; 12 :45 to 2 pm; 4 to 7:30
and 8 to 11 pm; Sat., 7 to 8:30 am; 2:30 to 5:30;
6 to 7:30 and 8 to 12 pm. Sun.: 9:45 to 10:45 am;
5 to 10 pin.
Wed., 7 :15 to 9 pm. Special broadcasts as announced. Sun.: 10:30 am to 12 :30 pm; 6:45 pm
to 9 pm.

1310 Pacific

500

296.9

1010 Central

Daily: Fri., silent 10:55 am; 11 am; 12 am; 5:30
pm; 7:30 pm; 8 pm; 8:30 pm; 9 pm; 9:30 pm;
Daily and Sun.: 11 pm Wed. and Sat. only. Sun.:
10:45 am; 7 pm; 9:30 pm.

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.:
8:45 to 9:45 pm.

1000

319

940 Pacific

500

275

1090

KQW -San Jóse, Calif.-First Baptist Chun h of San
Jose, Montevina Ave

500

231

1300 Pacific

KRE- Berkeley, Calif. -Berkeley

100

256

1170 Pacific

500

340.7

880 Central

500

545.1

550 Central

1000

299.8

1000 Mountain

Post Dispatch

KPSN- Pasadena, Calif. -The Star- News

KQP- Portland, Ore. (Transmitter

is 6 miles west of

City) -Ii. B. Read, 441 Sixth St

Pa.- Doubleday -Hill

KQV- Pittsburgh,

719 Liberty Ave

KC KSAC- Manhattan,

7

College

KSD--St. Louis,

Electric Co

,

Daily Gazette

Eastern

Mo.-Pulitzer

Publishing Co. -The

KSL -Salt Lake City, Utah-Radio Service Corp. of
Utah, 505 Templeton Bldg

KSMR -Santa Maria, Calif. -Santa Maria Valley R. R
Co

KSO- Clarinda, Iowa -A.

A. Berry Seed Co

TAB- Oakland, Calif. -The

K-

Mon. Tue. Wed. Thu. Fri. 6:30; 7. Sun.: 9:40
to 12:30; 7:30 to 9:30.

Daily: 11:15 am to 11:45 am; 5:30 pm to 6 pm;
Mon. and Thu., 8 to 10 pm; Tue., 9 to 10; Fri.,
9 pm to 1 am; Sat., 8 pm to 1 am. Sun. and Holiidays: 10 to 11 am; 6:30 to 7:30 pm; 8 to 9 pm.

Associated Broadcasters.

Angeles

Mon., 7:30 am; 6 pm to 11 pm; Tue., 7 pm
pm; Wed., 7:30 am; 10 am; 6 to 11:30 pm ;
7 pm to 11 pm; Fri., 7:30 am; 10 am; 6 pm
pm; Sat., 7:15 pm to 11 pm. Sun.: 11 am;
to 11 pm.
Mon. Wed. and Fri., 7:45 to 8:15 pm;
and Sat., 7 to 10 pm.

to 11
Thu.
to 11
4 pm

Tue. Thu.

209.7

1430 Pacific

500

242

1240 Central

Mon., 12:30 pm to 7 pm; Tue., 12:30 pm to 7 pm;
Wed., 12:30 pm to 7 pm; Thu., 12:30 pm; 3 pm to
4:30; 7 pm; Fri., 12:30 pm; Zpm; Sat., 12:30 pm.

1000

240

1250 Pacific

Daily: 9 to 9:30 am; 12 to 1 pm; 8 to 10 pm.
Sun.: 9:45 to 10:45 am; 11 am to 12:30; 7:45 to
9:15 pm; 9:30 to 11 pm.

293.9

1020 Pacific

263

1140 Pacific

750

Ore.- Brown's

Mon., 9:40; 10:40; 1f:40; 12 :40 pm; 1 :40; 2:40;
3:40 pm; 7; 9 to 10:30 pm; Tue., 7 to 11 pm;
Wed., 7 to 9:15 pm; Thu., 7 to 11 pm; Fri., 7 to
9:20; 10 to 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.

100

KTBI -Los Angeles, Calif. -Bible Institute of Los

KTBR -Portland,
Tenth St

Mon., 10:30 to 11 am; 3 to 4:30 pm; Tue., 10:30
to 11 am; 3 to 4:30 pm; 6:30 to 7:30; Wed., 10:30
to 11 am; 3 to 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 pm.

Kans. -Kansas State Agricultural

St. Louis Post Dispatch

KT

Mon., 11:45 am to 1:15 pm; 6 to 10 pm; Tue.,
11:45 am to 1:15 pm; 3:15 to 4:30; 6to8:30pm;
Wed., 11:45 am to 1:15 pm; 6 pm to 12 pm; Thu.,
11 -45 to 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.

229

KPRC- Houston, Texas -Houston

KR

1070 Pacific

250

KOCW -Chickasha,

Sending
Hours

Evening

336.9

Colo. -General
Krameria St

KQ

F5

1000

KO KOA-Denver,

r

[

6'

Radio Shop, 172
50

Mon., 1:30 to 2 :30 pm; 8:45 to 9:45 pm; Tue.,
1:30 to 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.
6:15 to 7:15 pm; Fri., 1 :130 to 2:30 pm; 6 to 10 pm,
Sat., 3 to 4 pm; 11:30 to 1:30 am. Sun.:3 to 4 pm.

9

RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS

BROADCAST STATIONS
Location and Owner

Radio Call

Letters

3

CO

á3

KTKTCL- Seattle, Wash.-American Radio Telephone Co.
Arlington
KTHS -Hot Springs Nat'l Park, Ark.
Hotel Co

-ew

KTNT- Muscatine, Iowa- Norman Baker

KTW- Seattle, Wash.-The First Presbyterian

.

>
A

tg.u

cd

D.
Ou
ao

d

Sending
Hours

1~:°,

1000

305.9

980 Pacific

750

374.8

800 Central

500

256

Church

of Seattle, Wash.

,

1170 Central

1500

454.3

660 Pacific

Mon., 12:30 to 1 pm; 9 to 11:30 pm; Tue., 9 to
11:30 pm; Wed., 12:30 to 1 pm; 9 to 11:30 pm;
Thu., 12:30 to 1 pm; 9 to 11:30 pm; Fri., 12:30
to 1:30 pm; 9 to 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.
Daily: 12 to 12:30 pm; 6:45 to 7:45 pm; 9 to 10:30
pm; 11 to 12 pm; Sat., silent; 9:30 each Mon.
Night "Common Sense Talks," by N. Baker.
Sun.: 9 to 10:30 pm.

Sun.: 11 am to 12:30 pm;
to 10 pm.

3

to 4:30 pin; 7:30

Ark.- University of Arkansas
KUOM-Missoula, Mont. -State University of Montana
KUSDVermillion, S. D.- University of South Dakota

750

299.8

1000 Central

Mon., 7:30 to 9; Tue., 8 to 10; Thu., 8 to 10.

500

244

1230 Mountain

Daily: 6:30 pin; Mon. and Thu., 8 pm.

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.:

KVKVOO- Bristow, Okla. -Voice of Oklahoma

500

375

800 Central

500

278

1080 Central

50

248

1210 Pacific

100

236

1270 Central

KT T

J

KUOA -Fayetteville,

.

.

.

KWKWCR-Cedar Rapids, Iowa -H.

F. Paar, 1444 Second

Ave., E

KWG -Stockton,

Calif.- Portable

Wireless Telephone

Co., 530 East Market St

KWKC -Kansas City, Mo.- Wilson Duncan Broadcasting Studios, Werby Building
KWKH- Shreveport, La. (Transmitter is in Kennon wood, La.) -W. K. Henderson Iron Works and
Supply Co
KWSC -Pullman, Wash. -State College of Washington
KWUC -Le Mars, Iowa -Western Union College
KWWG -Brownsville,

Texas-Chamber of Commerce..

KY KYW-Chicago, Ill.-Westinghouse

1000
500

329

911 Central

348.6

860 Pacific

Sun.:

9:15 pm.

11

am; 3:30 pm.

Daily: 7 to 9 am; 11:30 to 12:30 pm; 3 to 4; 6 to
9 pm. Sun.: 12:30 to 7 pm (continuous) ; 7:30
to 9 pm.
Mon., 9 to 10:30; Wed., 9 to 10:30; Fri., 9 to 10:30;
Afternoon programs. 4:15 pm; Mon. \Ved. and
Fri. Sun.: 11 am; 5:15 pm; 9:30 pm.

Tue.. 7 and 9 pm; \Ved.,
9 pm; Fri., 7 and 9.

7

and 9 pm; Thu.,

7

and

Mon.. 8 to 9 pin; Tue., 9 -12 pin; \Ved., Silent or
special program; Thu., 8 to 9 pm; Fri., 9 to 12 pm;
Sat., 9 to 12 pm. Sun.: 9:30 to 10:30 am; 5 to 6
pm.

to

50

252

1190 Central

Mon., 7:30 to 9 pm; Wed., 8 to 9 pm; Fri.,
8 pm. Sun.: 3 to 4 pm.

500

278

1080 Central

2000

536

560 Central

Daily: 12 noon; 6 pm; Mon. and Thu., 8:30 pin;
Tue. and Fri., 12:01 am. Sun.: 11 am.
Daily: 11 am; 12 am; 1 pm; 2:35 to 4 pm; Tue.
Thu. and Sat., 5:45 to 6; 6:30 to 7 pm; 8 to 12 pm.
Sun. and Holidays: 11 am; 2:30; 4:30; 7 and

Electric and Mfg.

Co

pm

7

9:30 pm.

Calif.- Preston
u Z KZM- Oakland,
Harrison Streets
NANAA-Arlington,

]

WA

Daily except Sunday: 6:30 to

D. Allen, 13th and
100

J.

Va.- United States Navy

1000

240

434.5

7

pm.

1250 Pacific

690 Eastern

Daily: 10:05 to 10:20; 11:55 to noon; 3:45 to 4; 9:55
to 10; 10:05 to 10:20 pm; \Ved., 7:45 to 8 pm;
8:45 to 9:20 pm; Fri., 8:45 to 9:20 pm.

WAAD- Cincinnati, Ohio -Ohio Mechanics Institute ..
WAAF- Chicago, Ill.- Chicago Daily Drovers Journal
WAAM- Newark, N. J. -I. R. Nelson, 1 Bond St

25

258

1160 Central

200

278

1080 Central

500

263

1140 Eastern

Mon., 11 to 12 am; 6 to 11 pm; Tue., 10:15 to 12
am; 6 to 11 pm; \Ved., 11 to 12 am; 6 to 11 pm;
Thu., 11 to 12 am; 6 to 7:30 pm; Fri., 10:15 to 12
am; 6 to 11 pm; Sat., 6 to 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.

.

Pa.-Harrisburg Radio Co
N. C.-Asheville Battery Co.,

10

204

1470 Eastern

20

254

1180 Central

100

240

1250 Eastern

Sun.: 10:30 to

12

am; 7:30 to 9:30 pm.

100

258

1160 Eastern

Sun.: 10:30 to

12

am; 7:30 am to 9 pm.

100
1000

261

1150 Eastern

Mon., 7:30 pm. to 12:30 am; Fri., 7:30 pm. to
12:30 am.

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., \Ved. and Thu. Otherwise
very irregular as broadcast college programs.

WABB-Harrisburg,

-

WABC Ashville,
Haywood St.

19

WABI-Bangor, Me. -First Universalist Church
WABO-Rochester, N. Y. -Lake Ave. Baptist Church..
WABQ -Haverfórd, Pa.-Haverford College Radio
Club

WABX-Mount Clemens, Mich.(near) -Henry B. Joy,
1830 Penobsc t Bldg., Detroit, Mich

500

246

1220 Central'

WABY Philadelphia, Pa. -John Magaldi, Jr., 815
Kimball St

50

242

1240 Eastern

-

10
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Call

,v--Es

BROADCAST STATIONS
and Owner

Lairs

o.-il
B
GL

]

WA

WABZ-New Orleans,
Church

La.- Coliseum

O

5Sv
a+

ti

v°
ZS

Place Baptist

WADC- Akron, Ohio --Allen T. Simmons

SendingB
Hours

7,3'

H'

Sun.:

50

275

1090 Central

500

258

1160 Eastern

11

to

12 :30

pm;

:30 to 9 pm.

7

Mon.. 11 am to 12 am; 6:30 to 7:30 pm; Tue., 1 am
to 3 am; 11 am to 12 am; 6:30 to 7:30 pm; 8 to 11
pm; Wed., 11 to 12 am; 6:30 to 7:30 pm; Thu., 11
am to 12 am; 6:30 to 7:30 pm; 9:30 to 11 pm; Fri..

1lamtol2 am; 6:30to7:30 pm; 8tollpm; Sat.,
am to 12 am;

6:30 to 7:30 pm. Sun.: 12:30 to
1:30 pm; 6:30 to 7:30 pm.
11

WAFD-Port Huron, Mich. -Albert
1432 Military Road

B.

Parfet Co

WAGM -Royal Oak, Mich. -Robert L. Miller

WANG- Richmond Hill, N. Y.-A. H. Grebe and Co..

WAIT- Taunton, Mass. -A.
32 Weir St.

1090 Eastern

Mon., 8 to 10 pm; Wed., 8 to 10 pm; Fri., 8 to 10
pm; Sat., 8 to 10 pm. Sun. and Holidays: 12:30
am to 2 am; 10 am to 12 am; 7:30 pm to 9:15 pm.

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 pm.

315.6

Mon., 11:50 am; 122; 8; 9:4S; 9 :55; 10:15;
10:30; 12 pm; Tue., 11:55 am; 122 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; 1002; 10:30 pm; Sat., 11:55
am; 12:10 pm. Sun.: Silent.

,

500
50

500

275

950 Eastern

H. Waite and Co., Inc.,

Wed.,
10

229

1310 Eastern

7

to 8 pm; Fri.,

7

to

8 pm.

WAIU-Columbus, Ohio -American Insurance Union..

500

293.9

1020 Eastern

WAMD -Minneapolis, Minn.- llubbard and Company
and Radisson Radio Corp

1000

243.8

1230 Central

Daily: 12 am to 12:15 pm; 6:15 pm; 6:55 pm; 7
pm; 7:05 pm; 7:10 pm; 8 pm; 11 pm. Sun.:
10:30 am; 3 pm; 6:15 pin; 6:45 pm; 9:30 pm.

1000

248

1210 Central

Mon.. 7 to 8:30 pm; Tue., 7 to 8:30 pm; Wed..
silent; Thu., 7 to 8:30 pm; Fri., 8 to 11 pm; Sat.,
6:30 to 10 pm. Sun.: Irregular.

100

261

1150 Eastern

100

243.8

1230

250

273

1100 Central

Daily: 9:50 am; Mon. and Fri., 7:15 pm.

500

275

1090 Eastern

Daily except Sun.: 10 to 1:30 to 5:45; 7:30; 12 am

5000

246

1220 Eastern

Mon., 6 pm to 8 pm; Tue., 7:30 pm to 10 pm;
Wed., Silent; Thu., 6 pm to 8 pm; Fri., 7:30 pm
to 10 pm; Sat., Silent. Sun.: 6:30 to 7:30 pm.

100

270

1110 Central

WAPI-Auburn, Ala. -Extension Service Alabama Polytechnic Institute

WARC -Medford Hillside, Mass. -American Radio and
Research Corp

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; 2 pm to 4 pm; 6 to 7 pm; 9:15 pm to l am;
Wed., 11:55 am to 1 pm; 2 to 4 pm; 6 to 7 pm;
Thu., 11:55 am to 1 pm; 2 to 4 pm; 6 to 7 pm;
Fri., 11:55 am to 1 pm; 2 to 4 pm; 6 to 7 pm; 8 to
9:30 pm; 10 pm to 1 am; Sat., 11:55 am to 1 pm;
2 to 4 pm; 9:15 pm to l am. Sun. 2 pm to 4 pm;
6 pm to 7 pm.

WATT- Boston, Mass. (Portable) -Edison Electric
Illuminating Company of Boston

WB\%'BAA- Lafayette,

Ind. -Purdue University

WBAK -Harrisburg,

Pa.-Pennsylvania State Police...

WBAL -Baltimore, Md.- Consolidated Gas, Electric
Light and Power Co

WBAO- Decatur, Ill. -James 1\lillikin University
WBAP-Fort Worth, Texas-Carter Publishing Co., Inc.

1500

WBAX-Wilkes- Barre, Pa. -John H. Stenger, Jr., 66
Gildersleeve St

100

256

1170 Eastern

50

229

1310 Eastern

225.4

1330 Central

200

238

1260 Central

500

272.6

1100 Eastern

Mon., 8 to 9 pm; Thu., 8 to 9 pm; Fri., S to 9 pm.
Sun.: 10 am to 12:30 pm; 2 to 4 pm; 9 to 10:30 pm

Sun.:

475.9

630 Central

WBBL- Richmond, Va.- Grace -Covenant Presbyterian
Church

WBBM -Chicago, III. -Atlass Investment Co., 1554
Howard St

WBBP-Petoskey, Mich. -Petoskey

High School

WBBR-Rossville, N. Y.- People's Pulpit Assn., 124
Columbia Heights, Brooklyn, N. Y.

Tue., 8 pm to 10 pm.

1500

WBBS -New Orleans, La. -First Baptist Church

50

252

1190 Central

WBBW -Norfolk, Va.- Ruffner Junior High School

50

222

1350 Eastern

C.- Washington Light Infantry

10

267.9

1120 Eastern

WBBZ-Chicago, Ill. (Portable) -C. L. Carrell, 1506
No. American Building

50

215.7

1390

III.- Foster and McDonnell, 728
West Sixty -fifth St

500

266

1130 Central

WBDC-Grand Rapids, Mich. -The Baxter Laundry
Company

500

256.4

1170 Eastern

WBBY -Charleston, S.

Daily: 6; 7:30; 9:30;
Sun.: 11 am; 5; 9:30 pm.

WBCN-Chicago,

11

Sun.:

pm;

11

Wed., Silent.

am and 7:45 pm.

Mon., 4 to 7 pm; Tue., 4 to 6 pm; 8 to 12 pm.
Wed., 4 to 6 pm; 8 to 10 pm; 12 pm to 2 am;
Thu., 4 to 6 pm; 8 to 12 pm; Fri., 4 to 6 pm; 8 to
10 pm; Sat., 4 to 6 pm; 8 pm to 2 am; Sun.: 12:30.
to 2 pm; 4 to 6 pm; 8 to lO pm; 12 to 3 am.

Tue., 9 to 10:30 pm; Fri., 8 to 9:30 pm. Sun. and
Holidays: 10:30 to 12 am; 3 to 4 pm.

11

am and 7:45 pm.

Community furnishes artists about once a week.

Daily: 9:45 to 11 am; 12 am to 1 pm; 3 to 6 pm;
7 to 8 pm; 10 to 12 pm. Sun.: 10:45 am to 12:30
pm; 4to6; 7:30to9:15 pm.
Mon., 12:30 pm to 1:30 pill; 5:30 to 6 pm; 7 to 8
pm; Tue., 12:30 to 1:30 pm; 5:30 to 6 pm; 7 to 8
pm; Wed., 12:30 pm to 1:30 pm; 5:30 pm to 6 pm;
7 to 8 pm; Thu., 12:30 pm to 1:30 pm; 5:30 pm to
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.

11
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BROADCAST STATIONS
Location and Owner

Radio Call
Letters

3-.

1WBWBES-Takoma Park, Md. -Bliss Electrical School....
WBNY-New York, N. Y.- Shirley Katz, 145 W. 45th St.
WBOQ- Richmond Hill, N. Y. -A. H. Grebe

& Co

WBRC- Birmingham, Ala. -Bell Radio Corporation,
1913 Fifth Ave., N

WBRE -Wilkes -Barre, Pa.- Baltimore Radio Exchange,
17 West Northampton St
N.

merce

C.-Charlotte

(Transmitter is in East
Springfield) -Westinghouse Elec. and Mfg. Co.

WBZA- Boston, Mass. -Westinghouse Electric and
Mfg. Co

W CWC AC-Storrs, Conn.- Connecticut

Agricultural Col -

lege

WCAD-Canton, N. Y. St. Lawrence University

Pa.- Pittsburgh Press and Kaufmann and Baer Co., 6th and Smithfield Streets

WCAE- Pittsburgh,

Neb.- Nebraska

J.- Galvin

Radio Supply Co.,

WCAO -Baltimore, Md.- Albert A. and A. Stanley
Brager, 842 N. Howard St

WCAP -Washington, D.
Telephone Co

C.-Chesapeake and Potomac

WCAR -San Antonio, Texas-Southern Radio Corp. of
Texas, 101 West Pecan St

WCAT-Rapid City, S. D. -South Dakota State School
of Mines

WCAU-Philadelphia, Pa.- Universal
Co. (Durham and Co.)

WCBD -Zion,

Pa.-Charles

500

209.7

1430 Eastern

100

236

1270 Eastern

50

248

1210 Central

100

231

1300 Eastern

250

275

1090 Eastern

2000

331.1

WCBE-New Orleans, La. -Uhalt Bros., 1219 No
Rampart St

(near)- University of Mississippi
WCBM -Baltimore, Md. -Hotel Chateau, Charles St
WCBH-Oxford, Miss.

and North Ave

WCBQ-Nashville, Tenn.-First Baptist Church

WCBR- Providence, R. I. (portable) -Chas. H. Messter,

-

900 Eastern

250

242

1240 Eastern

500

275

1090 Eastern

Mon., 7 pm to 11 pm; Tue., 7 pm to 11 pmi Wed.,
7 pm to 11 pm; Thu., 7 pm to It pm; Fri., 7 pm
to 11 pm; Sat., Silent. Sun.: 2:30 pm to 6 pm.

250

263

1140

500

461.3

500

254

500

336.9

250

236

1270 Eastern

100

275

1090 Eastern

500

469

640 Eastern

2000

263

1140 Central

50

240

1250 Mountain

500

276.6

1080 Eastern

100

252

1190 Eastern

200

254

1180 Eastern

Mon., 8 to 10 pm; Wed., 8 to 10 pm; Sat., 9 pm
to midnight.

Mon., 2 to 3:30 pm; Tue., 2 to 4 pm; Wed., 2 to
3:30 pm; 8:30 to .11:30 pm; Thu., 2 to 4 pm; Fri.
2 to 3:30 pm; 8:30 to 12 midnight; Sat., 2 to 4:30
pm; Sun: 9 to 12 Midnight
Daily 6 to
7:30 pm.

7

and 9 to

11

pm.

Sun.:

11

am and

Daily: 6:25 to 10 pm and sometimes to 10:30 pm.
Sun. and Holidays: 10:50 am and 7 to 10 pin.

Mon., 8 to 9 pm; Wed., 8 to 9 pm; Fri., 8 to 9 pm.

Eastern

650 Eastern

1180 Central
890 Central

Mon., 11 am to 11:20 am; Tue., 11 am to 11:20 am;
Wed., 11 am to 11:20 am; 8 pm to 11 pm; Thu.,
11 am to 11:20 am; 7:30 to 11 pm; Fri., 11 am to
11:20 am; 7:30 to 11 pm; Sat., 11 am to 11:20 am.
Mon., 10:45 am; 12:30 pm; 4:30 pm; 6, 7, 8, 9, 10,
11 pm; Tue., 12:30 pm ; 4:30, 6, 7, 8, 9, 10, 11 pm;
Wed., 10:45 am; 12:30 pm; 4:30 pm; 6, 7, 8, 9,
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.
Mon., 4:30 pm; Tue., 4:30 pm; Wed., 4:30 pm;
8 pm; Thu., 4:30 pm; Fri., 4:30 pm; 7 pm. Occasionally Chapel talks. 10 am.
Mon., 9:45 am; 8:30 pm; Tue., 9:45 am; Wed.,
9:45 am; Thu., 7 pm; Fri., 9:45 am; 7:30 pin,
8:30 pm; Sat., 9:45 am. Sun.: 8:30 am; 9:15 pm.

Mon., 6 to 11 pm Tue., Silent; Wed.. 6 pm to 12
midnight; Thu.. Silent; Fri., 6 pm to 12 midnight;
Sat., Silent. Sun.: 11 am; 4 pm; 6:20 pm; 7:20
pm; 9:15 pm.

Daily (except Sun.) : 8 to 10 pm.

Mon., 6:30 to 12 midnight; Tue., 6:30 to 12 midnight; Wed.. 6:30 pm to 1 am; Thu., 6:30 to 12
midnight; Fri., 6:30 to 12 midnight; Sat., Silent.
Sun.: 11 am to 12:30 pm; 5 pm to 11 pm.

Fri.,

7

Mon.,

W. Keimbach, 1015

Ill.-Wilbur G. Voliva

42 Doyle Ave

5-

1350 Eastern

Broadcasting

WCAX-Burlington, Vt.- Extension Service, University
of Vermont
WCBA -Allentown,
Allen St

Sending
Hours

,°^,

v=

222

Wesleyan

WCAL- Northfield, Minn. -St. Olaf College
WCAM -Camden, N.
516 Market St

v

100

Chamber of Com-

WBZ- Springfield, Mass.

WCAJ -University Place,
University

iúv
° °/

,

70 Van Wyck Boulevard

WBT-Charlotte,

>

4>

5000

344.6

870 Central

to 8 pm.
2

to3am;

am to 3 am; 7:30 pm to 9 pm; Wed., 2 am
7:30 pni toll pm; Fri., 6:45 pm toll pm;
12 midnight. Sun.: 10 am; 5:30 pm;

Sat., 9 pm to
7 pm; 9 pm.

Tue., 8 to 10:30 pm; Wed., 12:30 to 1 pm; Thu.,
2:30 to 3:45; 8 to 10:30 pm. Sun.: 9 to 10:45 am;
8 to 10:30 pm.

5

263

1140 Central

Daily: 10:30 am to 11:30 am; 7:30 pm to 8:30 pm.
Sun., and Holidays: 12:30 pm to 2:30 pm; 8 pm
to 9 pm; 9:30 pm to 11:30 pm.

50

242

1240 Central

Tue., 9 pm; Thu., 9 pm;-Sat., 9 pm.

50

229

1310

100

242

1240 Central

100

209.7

1430

Mon., 10 pm; Thu., 10 pm. Sun.: 9:45 pm.

Eastern
Thu., 8 pm. Sun.: 1st and 3rd Sun., 7:30 pm; 2nd
and 4th Sun.: 11 am.
Daily: 4 to 5 pm;

8

to 10 pm. Sun.: 3 to

5

pm.

12
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Radio Call

úú

>"`v

BROADCAST STATIONS
Location and Owner

Letters

43

,ym«

q

WZ

á

P.

w"

wcWCCO -St. Paul - Minneapolis, Minn. -Washburn Crosby Co

Sending
Hours

F

5000

416.4

720 Central

Mon., 9:30 am; 10:30 am; 10:45 am; 11:30
am;
12 am; 1:30 pm; 2 pm; 2:30 pm;
4 pm; 5:30
pm; 6:30 pm; 7:45 pm; 8 pm;3 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.,
am; 10:30 am; 10:45 am; 11:30 am; 1:30 9:30
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; 3 pm; 10 pm;
10:05 pm; 10:30 pm; Fri., 9:30 am; 10:30
10:45 am; 11:30 am; 1:30 pm; 2 pm; 3-pm; am;
5:30 pm; 6 pm; 6:15 pm; 7:45 pm; 8 pm;4 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; 8 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
WCLS- Joliet, I11.- Harold M. Couch

50

230.6

1300 Central

Daily except Sun.: 3:30 to

150

214.2

1400 Central

Tue., 11 am; 7 pm to 8 pm; 8:30 pm to 12 midnight; Wed., 8:30 pm to 12 midnight; Thu., 11
am; 7 to 8 pm; Fri., 8:30 pm to 12 midnight; Sat.,
11 am; 7 to 8 pm; and 9 pm to 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;
to 11 pm. Sun.: 12:30 pm.

500

256.3

1170 Eastern

100

248

1210 Central

100

209.7

1430

5000

516.9

WCSH -Portland, Me. -Henry P.
Square Hotel Co

Rines,

Congress

WCWS- Providence, R. I. (Portable) -Chas. W. Selen,
69 Exchange St

WCX- Pontiac, Mich. -Detroit

Free Press

580 Eastern

WDWDAD-Nashville, Tenn. -Dad's

Auto Accessory and
Radio Store, 160 Eighth Ave., North

WDAE- Tampa, Fla. -Tampa Daily Times
WDAF- Kansas City, Mo.- The Kansas City Star

-J.

WDAG -Amarillo, Texas
East Fourth Street
WDAH -El Paso,

226

1330 Central

250

273

1100 Eastern

1000

365.6

820 Central

7

pm

6to7pm; 7:20to10pm.

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

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

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

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

Laurance Martin, 605
263

1140 Central

50

267.7

1120 Mountain

50

261

1150 Central

100

270

1110 Central

Tue.,

50

229

1310 Eastern

Daily: 12 to 1 pm; 5:30 to 6 pm; Wed. and Sat.,
9 to 11 pm; Mon., 8 to 9 pm. Sun.: 7:30 to 9 pm.

100

Texas- Trinity Methodist

Church

WDAY-Fargo, N. D. -Radio Equipment Corp.,
Broadway

WDBE -Atlanta, Ga.

150

pm; 7:39 to midnight..

Mon., 12 am to 1:30 pm; 6:15 to 7:30 pm; 8:30 pm
to 9:15 pm; Tue., 10:30 to 11:15 am; 12 am to 1:30,
pm; 3 to 5 pm; 6 to 7:45 pm; 8 to 10:30 pm; Wed.,
12 am to 1:30 pm; 6:15 to 7:30 pm; 9
11:30
Thu., 10:30 am; 11:15 am; 12 am to to1:30 pm;pm;4
to 5 pm; 6:15 to 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
Sun.. 10:30 am to 12 am; 1:30 to 2:30 pm; pm.
4 to

5:30pm;

WCSO -Springfield, Ohio -Wittenberg College

5

119

-J. M. High Co., 35 Cone St

WDBJ- Roanoke, Va.- Richardson -Wayland Electric
Corp., 106 Church Ave., S. W

WDBK-Cleveland, Ohio -S. J. Broz, Mgr. of Broz
Furniture, Hardware and Radio Store, 13920
Union Ave

327

917 Eastern

500

240

1250 Eastern

10

233

1290 Eastern

500

263

1140 Central

500

256

1170 Central

WDRC -New Haven, Conn. -Doolittle Radio Corporation, 115 Crown St

100

268

1120 Eastern

WDWF-Providence, R. I. -Dutee W. Flint and Lincoln
Studios, Inc.

500

440.9

WDBO-Winter Park, Fla.- Central Florida Broadcast
Station, Inc...

(Ulster County Council)

7

to 8 pm; Fri.,

7

to 8 pm.

Tue., 8:30 pm to midnight; Fri., 8:30 pm to midnight.

50

WDBZ- Kingston, N. Y. -Boy Scouts

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

Daily: 7; 7:10; 7:30; 9 pm (except Wed.); Wed
only, 8 pm; Fri. only, 7 :45 pm. Sun.: 11 am;
7:30 pm.

of America

WDGY-Minneapolis, Minn. -Geo. W. Young, 2219
North Bryant Ave
WDOD-Chattanooga, Tenn. -Chattanooga Radio Co.,
Inc., 615 Market St.

Mon., 6 to 8; Wed., 7 to 9; Thu., 6 to 7; 9 to 10;
Fri., 8 to 9. Sun.: 1 to 3; 7 to 8.
Mon., 6:30 to 10 pm; Tue., 9 to 9:30 pm; Wed.,
6:30 to 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.

Sun.; 9:45 am; 4:45 pm (Oct. to May).
'

680 Eastern
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BROADCAST
Location and Owner

Letters

>,..y
W

al,^y..

3Sz

'A -S

c

..

WDWDZWEWEAF
LL

Tuscola, Ill. -Jas. L. Bush

-New York,

N.

Y.- American

Telegraph Co., 195 Broadway

100

Telephone and
5000

Y.-Cornell University

278

491.5

'

,

Ád

Sending
our

FN

1080 Central

610 Eastern

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.
Mon., 6:45 to 8; 10:45 am to 12:20 pm; 4 to 6;
6 to 12 pm; Tue., 6:45 to 8; 11 am to 12 am; 4 to
6; 6 to 12 pm; Wed., 6:45 to 8; 10:45 am to 12:20
pm; 4 to 6; 6 to 12 pm; Thu., 6:45 to 8; 11 am to
12 am; 4 to 6; 6 to 12 pm; Fri., 6:45 to 8; 10:45
am to 12:20 pm; 4 to 6; 6 to 12 pm; Sat., 6:45
to 8; 4 to 6; 6 to 12 pm. Sun.: 2 to 10:15 pm.

...

500

254

1180 Eastern

Borough of North
WEAM -North Plainfield, N.
Plainfield (W. G. Buttfield)

250

261

1150 Eastern

WEAN- Providence, R. I. -The Shepard

500

270

1110 Eastern

Daily: 11:45 am to 10 pm. Sun.: 10:45 am; 1:30
pm; 7:30 pm.

500

293.9

1020 Eastern

Mon., 9 am; 9:45 am; 11 am; 1 pm; 4 pm; Tue.,
9 am; 9:45 am; 11 am; 1 pm; 4 pm; 7 pm; Wed.,
9 am; 9:45 am; 11 am; I pm; 4 pm; 4:10 pm;
8 pm; Thu., 9 am; 9:45 am; 11 am; 1 pm; 4 pm;
8 pm; Fri., 9 am; 9:45 am; 11 am; 1 pm; 4 pm;
Sat., 9 am; 9:45 am; 11 am; 1 pm; 4 pm.

1000

389.4

770 Eastern

WEAI- Ithaca, N.

J.-

Co

WEAO-Columbus, Ohio-The Ohio State University

.

.

WEAR-Cleveland, Ohio -Goodyear Tire and Rubber
Co

Iowa- Davidson Bros. Co
WEBC-Superior, Wis.- Superior Telegram -Ross

100

275

1090 Central

Daily: 9:35 am; 10:35 am; 11:35 am; 12:20 pm;
1:20 pm; 5 pm.

100

242

1240 Central

Mon., 6:15 to 8 pm; Tue., Silent; Wed.. 8 to 10 pm;
Thu., Silent; Fri.. 6:15 to 8 pm; Sat., 10 to 12 pm.
Sun.: 10:30 to 12 am; 3 to 4:30 pm.

15

246

1220 Central

10

234

1280 Eastern

2000

370

810 Central

WEAU-Sioux City,

Elec.

Co., 1225 Tower St

WEBD-Anderson, Ind. -Electrical Equipment and
Service Co
WEBE- Cambridge, Ohio -Roy W. Waller, 319 Wall
Ave
WEBH-Chicago, Ill.- Edgewater Beach Hotel Co.,
5349 Sheridan Road

WEBJ -New York, N. Y. -Third Ave. Railway Co ,
2396 Third Ave
WEBL- United States (Portable) Radio Corp. of America
WEBQ-Harrisburg, Ill. -Tate Radio Co., 700 West
Robinson St
WEBR-Buffalo, N. Y.-Howell Broadcasting Co., Inc ,
54 Niagara St
WEBW-Beloit,

Wis.-Beloit

College

WEBZ- Savannah, Ga.- Savannah Radio Corp.,

WEEI- Boston, Mass.- The Edison Electric Illuminating Co. of Boston

WEHS-Evanston, Ill. -Robert E. Hughes
WEMC-Berrien Springs, Mich.-Emmanuel

Daily except Mon.: 7 pm to 8 pm; 9 pm to 10 pm;
Sun.: 5 pm to 9 pm.
11 pm to 12 midnight.

Tue. and Fri.,

7

272.6

1100 Eastern

100

226

1330

225.4

1330 Central

100

244

1230 Eastern

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;
Fri., 6:15 to 11:30 pm; Sat., 6:15 to 7:30 pm.
Sun.: 10:15 am to 11 pm.

500

268

1120 Central

Mon., 8 to 9:30 pm.

50

263

1140

Daily: 7:15 pm.
'

to 9 pm; Wed., 8 to 10 pm.

500

10

11

East York St

Mon., 11 to 12:15 pm; 3:30 to 4:15 pm; 7 to 8 pm;
Tue., 11 to 12:15 pm; 3:30 to 4:15 pm; 7 toll pm;
Wed., 11 to 12:15 pm; 3:30 to 4:15 pm; 7 to 8 pm;
Thu., 11 to 12:15 pm; 3:30 to 4:15 pm; 7 toll pm;
Fri., ll to 12:15 pm; 3:30 to 4:15 pm; 7 to 12 pm;
Sat., 11 to 12:15 pm; 7 to 8 pm. Sun.: 3:30 to 5
pm; 7 to lO pm.

500

348.6

Eastern

860 Eastern

202.6 1480 Central
1050 Central
500 286

Sun.:

3

to 4 pm.

Sun.: 4:30 to 5:30 pm.

Mon., 2 pm; 6 pm; 8 pm; Tue., 2 pm; 6 pm;
Wed., 2 pm; 6 pm; 8 pm; Thu., 2 pm; 6 pm; Fri.,

2pm; 6pm;8pm;Sat.,2pm; 6pm.
Daily: 6:45 am to 8 am; 10:15 am to 11:20 am;
2

pm to

5

10:15 pm.

pm; 6 pm to

11

pm. Sun.: 10:50 am to

10

College ..

WENR- Chicago, I11. -All American Radio Corporation,
4201 Belmont Ave

1000

266

1130 Central

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

Mon., Silent; Tue., 1 to 3 pm; 6 to 7 pm; 8 to 9
pm; 9 to 10 pm; Wed., 1 to 3 pm; 6 to 7 pm; 8
to
to 10 pm; 12 pm to 1 am; Thu., 1 to 3 pm;
7 pm; 8 to 10 pm; Fri., 11 am to 12 am; 1 to 3 pm;
6 to 7 pm; 8 to 10 pm; 12 pm to 2 am; Sat., 1 to

3pm; 6to7pm; 8tol0pm; 12pm to2am;
Sun.: 2 to 3 pm; 3 to 4 pm; 6 to
12 pm.

WEW-St. Louis, Mo. -St. Louis University

WFWFAA-Dallas, Texas- Dallas News and Dallas Journal
WFAM -St. Cloud, Minn. -Times Publishing Co., Inc..
WFAV -Lincoln, Neb.-University of Nebraska, Dept
of Electrical Engineering
WFBC-Knoxville, Tenn.-First Baptist Church .......

WFBD-Philadelphia,

Pa.-Gethsemane Baptist Church

1000

500

248

475.9

1210 Central

7

pm; 9:30 to

Mon., 9 am; 10 am; 2 pm; 5 pm; Tue., 9 am; 10 am;
2 pm; 5 pm; 7 pm; Wed., 9 am; 10 am; 2 pm;
5 pm; Thu., 9 am; 10 am; 2 pm; 5 pm; 7 pm;
Fri., 9 am; 10 am; 2 pm; 5 pm; Sat., 9 am; 10
am; 2 pm; 5 pm. Sun.: 2 pm; 7:15 pm to 7:45 pm.

630 Central

10

273

1100 Central

500

275

1090 Central

50

250

1200 Central

5

234

1280 Eastern

No definite days. Mostly Mon., 8 to 10 pm.
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BROADCAST STATIONS
Location and Owner

a,

ç:°

>m

iv

SA'

i
ó
Gs.4

Ind. -Van DeWalle Music and Radio
rWFwFBE-Seymour,
Co.,
\Vest Second St
208

WFBG -Altoona,

Pa.-The

William F. Gable Co.

WFBH-New York, N. Y.- Concourse Radio Corporation, Hotel Majestic

WFBJ-Collegeville, Minn. -St. John's University ....
WFBL -Syracuse, N. Y.-Onondaga Hotel
WFBM -Indianapolis,
Co

S

I11. -Knox

College

I11.- Francis

\Woodlawn Ave

K.

1330 Central

100

277.8

1080 Eastern

500

272.6

1100 Eastern

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

100

236

1270 Central

Sun.:

100

252

1190 Eastern

Mon.. 12 to 1; 3 to 4; 6 to 8; Tue., 12 to 1; 3 to 4;
6 to 11; Wed., 12 to 1; 3 to 4; 6 to 8; Thu., 12 to
1; 3 to 4; 6 to 12:30 am; Fri.. 12 to 1; 3 to 4; 6
to 11; Sat., 6 to 8; 10 to 11. Sun.: 3 to 9.

268

1120 Central

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; 2 to 5 pm; 7:30 to 9 pm.

100

254

1180 Eastern

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

20

254

1180 Central

100

234

1280 Eastern

500

394.5

760 Eastern

500

217.3

1380 Central

Bridgman, 4536

WFRL- Brooklyn, N.

Y. -Root. M. Lacey and Jas. A.
Bergner (Flatbush Radio Labs.), 1421 E. 10th
St

W¡ WGAL- Lancaster,
Pa.--Lancaster Elec. Supply & Construction Co., 23 East Orange St
WGBB- Freeport, N. Y.,Harry H. Carman,
St

205.4

1460 Eastern

10

248

1210 Eastern

100

244

1230 Eastern

10

278

1080 Central

500

236

1270 Cental

10

240

1250 Eastern

30

234

1280 Eastern

10

229

1310 Central

100

217 Bedell

-

WGBF -Evansville, Ind. -Finke Furniture Co., 307
South Seventh St.
WGBI -Scranton, Pa.- Scranton
608 Linden St

Broadcasters,

WGBM- Providence, R. I. -Theo.

N. Saaty, 92 Dover

St

Inc

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.
Sun.: 10:45 am to 12:30 pm; 3, 4, 5, 6, 7:30 and
9 :15 pm.

5

to 5:45 pm.

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

Daily: am., 10 to 11; pm, 1 to 2; 3 to 4:30; 6 to
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 pni;
Thu., 7 to 10 pm; Fri., 7 to 10 pm; Sat., 7 to 10 pm.
On t he Air every day but hours subject to change
until after completion of new studios.

WGBC-Memphis, Tenn. Radio Bible Class, First
Baptist Church

Sending
Hours

H:r

226

10

250

WFDF -Flint, Mich. -Frank D. Fallain, Police Building
WFI- phl!adelphia, Pa.- Strawbridge & Clothier

WFKB -Chicago,

0

E

Ind.- Merchants Heat and Light

WFBR -Baltimore, Md. -Fifth Infantry Maryland
National Guard, Fifth Regt. Armory

WFBZ-Galesburg,

t0

LETTERS

,

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 pm.
Mon., 7:15 am; 12:10 pm; Tue., 7:15 am; 12:10
pm; 7:15 pm to 10 pm; Wed., 7:15 am; 12:10 pm;
Thu., 7:15 am; 12:10 pm; Fri.. 7:15 am; 12:10 pm;
8 to 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
Wed., 5:15 to 6:30 pm; 8 to 12 pm; Thu.,
to 6:30 pm; 8 to 12 pm; Fri., 5:15 to 6:30
Sat., 5:13 to 6:30 pm; 8 to 11 pm. Sun.: 3
pm; 7 to 9 pm.

pm;

5:15

pm;
to 5

WGBR -Marshfield, Wis. -Geo. S. Ives, 731 West Fifth
St

WGBS -New York, N. Y.- (Transmitter is in Astoria,
L. I.), Gimbel Bros

500

315.6

WGBU -Fulford -by- the -Sea, Fla.-Florida Cities
Finance Co

500

278

1080 Eastern

500

234.2

1280 Eastern

500

252

1190 Eastern'

WGES -Chicago, Ill.- (Transmitter is in Oak Park, Ill.),
Coyne Electrical School

500

250

1200 Central

Mon.,
pm to

WGHB -Clearwater, Fla.- (Transmitter is in Dunedin),
The Chamber of Commerce of Clearwater, Fla.

500

266

1130 Eastern

Mon., 6:30 to 7:30 pm; 8:30 to 10 pm; 11:45 to
1 am; Tue. Wed. Thu. Fri. Sat., same as Mon.

1500

270

1110 Eastern

WGBX-Orono, Me.- University of Maine
WGCP-Newark, N. J. -D. W. May (Inc.),

325 Central

Ave

WGHP- Detroit, Mich. -Geo.
St

H. Phelps, 110 Rowena

950 Eastern

Mon., 10 to 11 am; 1:30 to 2:30 pm; 3 to 4 pm;
6 to 7:30 pm; Tue., 10 to 11 am; 1:30 to 2:30 pm;
3 to 4 pm; 6 to 11:30 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.

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

2

to

3

pm.

Mon.,6; 6:15; 6:30. 8:30; 8:45; 9:45; 11; 11:15;
11:30; 11:45 pm; 'j'ue., 7; 7:30; 7:45; 8; 8:15
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.
10:15

5
1

pm; Tue., 5 to 7 pm; 8 to 9 pm; Wed., 11
am; Thu. Fri. Sat., same as Tue. Sun.:

amto12am; 5to7:40pm; llpmto12pm.
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1.
W^uu

WGMU- Richmond Hill, N.
Grebe & Co

WGN---Chicago,

I11.

-The

3m

Y.- (portable),

4,,

ç

cú

f..

v

3

¿a

v°m

ooi

3

100

236

1000

303

990 Central

750

319

940 Eastern

500

270

1110 Central

o

i.:Z

Sending
Hours

E

1~ co

A. H

Tribune (Drake Hotel)

N. Y.- Federal Radio Corp., 1738 Elm wood Ave

WGR- Buffalo,

Ga.- ( ;eorgia School of Technology..
WGY-Schenectady, N. Y.- General Electric Co
WGST -Atlanta,

10000

1270

790 Eastern

379.5

Mon. to Sat., incl., 9 am to 12 am; 12 am to 5 pm;
Mon., 6 to 7 pm; Tue., to Sat., inc., 6 to 7 pm;
8 toll pm. Sun.: 12 m to 5 pm and 6:15 to 11 pm.

Mon., 10:45 am to 1 am; Tue.. 10:45 am to 11 pm;
Wed.. 10:45 am to 11 pm; Thu.. 10:45 am to 11 pm;
Fri., 10:45 am to 1 am; Sat.. 10:45 am to 11 pm.
Sun.: 10:45 am to 12 am; 7:45 to 10:15 pm.
Mon., 9 to

426 West 31st St

WHAR -Atlantic City, N. J.-F. B. l'ook's Suns, Owners, Seaside Hotel

Ky.-Courier -Journal and Louisville

.

WHAV -Wilmington, Del.- Wilmington Elec. Specialty
Co., 405 Delaware Ave

WHAZ-Troy, N.

Y.- Rensselaer

Polytechnic Institute

WHB- Kansas City, Mo.-Sweeney Automotive and
Elec. School, Sweeney Building

WHBA -Oil City,

Pa.- Shaffer Music House

275

100

278

500

240

1250 Eastern

500

275

1090 Eastern

1090 Central

500

399.8

.

266

750 Central
1130 Eastern

100

222

1350 Central

231.6

1300 Eastern

222

1350 Central

50

234.4

1280 Central

50

215.7

1390

20

215.7

1390

WHBN -St. Petersburg, Fla.--First Ave., Methodist
Church

10

238

1260 Eastern

WHBP -Johnstown, Pa.- Johnstown Automobile Co.,
101 Main St

100

256

1170 Eastern

50

233

1290 Central

10

218.8

1370 Central

100

216

1390

50

250

1200 Central

-

WHBU-Anderson, Ind. Rivera Theatre and Bing's
Clothing Store, 1002 Meridian St

WHBW -Philadelphia,
Chestnut St

Pa. -D.

R.

Kienzle,

Thu.,
Sun.:

Mon.,

20
100

4916

WHBY-West De Pere, Wis.-St. Norbert's College...

Daily except Mon.: 7:30 to 9 pm.
4:30 to 5:30 pm.
7

7
7

pm;

7:30

pm;

2:15

Sun.: 10 am;

to 9 pm; Tue.. 7 to 9 pm; Wed., 7 to 9 pm;
to 9 pm; Fri., 7 to 9 pm; Sat., 7 to 9 pm.
to 9 pm.

to 3 pm; 7 pm; 8 pm; Tue., 7 pm; 10 pm;
pm; 8 pm; Thu., 7 pm; 10 pm; Fri., 7 pm;
Sat., Silent night. Sun.: 9:40 am; 12:30 pm;
9:15 pm; 11:15 pm; 1 am.

2
7

Mon., 8 to 8:30 pni.

1536

Class of
St. Johns Methodist Episcopal Church South

Mon., 2 pm; 7:30 pm; 8 pm; 11 pm; Tue., 2
7:30 pm; 8 pm; Wed., Silent; Thu.. 2 pm;
pm; 8 pm; 11 pm; Fri.. 2 pm; 7:30 pm; 8
Sat., 2 pm; 7:30 pm; E pm. Sun.: 10:45 am;
pm; 2:45 pm; 7:50 pm; 9 pm.

Mon.,
Wed.,
8 pm;
8 pm;

1350 Central

WHBQ- Memphis, Tenn.-Men's Fellowship

pm; Fri.,

820 Central

222

South State St

11

365.6

20

Ill.- (Portable), C. L. Carrell
WHBM -Chicago, Ill.- (Portable), C. L. Carrell,

Mon.. 6:30 to 11 pm; Wed., 6:30 to
6:30 to 11 pm. Sun.: 2:30 to 4 pm.

500

1180 Eastern

WHBL-Chicago,

Mon. and Tue., 12 am; 4; 6; 6:15; 8:30 pm;
Wed., 12 am; 4; 6; 6:15; 10:30; 11:30 pm; Thu.
and Fri., 12 am; 4; 6; 6:15; 8:30 pmi Sat., 12 am;
4; 6; 6:15 pin. Sun.: 3:30 pm.

Mon., 9 to 12 pm; 2nd Mon. of each month from
12 pm to 1 :30 am Tue.

254

W. Howard

to 9 pm; Fri., 8 to 9 pm.

790 Eastern

10

WHBD- Bellefontaine, Ohio-Chas.

8

379.5

1200 Eastern

P. Graham, 627

Mon., 8 to 9 pm; Wed.,

500

250

WHBC -Canton, Ohio -Rev. E.
McKinley Ave., N. W

to 8 pm.

pm.

Mon.,

50

7

1080 Eastern

10

WHBF -Rock Island, Ill.- Beardsley Specialty Co ,
217 Eighteenth St
WHBG- Harrisburg, Pa. -John S. Skane, 1810 North
Fourth St
WHBH -Culver, Ind. -Culver Military Academy
WHBJ -Fort Wayne, Ind. -Lauer Auto Co., 2315 South
Calhoun St

V.

500

560 Central

Rochester

WRAP -New York, N. Y. -W. H. Taylor Finance Corp.,

WHAS-Louisville,
Times

535.4

and

Milwaukee Journal

WHAM -Rochester, N. Y.- University of
(Eastman School of Music)

750

pm; Thu..

Mon., 2 to 3 pm; 6 to 9 pm; Tue., 2 to 3 pm; 6
to 11 pm; Wed., 6 to 10 pm; Thu., 2 to 3 pm; 6
to 11 pm; Fri., 2 to 3 pm; 6 to 11:30 pm; Sat..
9 to 12 pm. Sun.: 10:30 am to 12 am; 7:30 pm to
10

W1WHA- Madison, Wis.- University of Wisconsin
WHAD-Milwaukee, Wis.- Marquette Universit y

1

Eastern

and

7

7 to 9 pm; Wed.,
to 9 pm.

7

to 9 pm; Sat.,

2

to 4 pm

Tue., Thu. and Sat.. 12:01 to I pm; 5:30 to 11 pm;
Sun.: 10:20 am to 1201 pm; 1 to 2; 6:15 to 9 pm.

Tue., 6 to 6:30 pm; 8 pm to 12 pm; Wed., 6 to
6:30 pm; Thu.. 6 to 6:30 pm; Fri., 6 to 6:30 pm;
8 to 12 pm; Sat., 6 to 6:30 pm. Sun.: 4 to 5 pm;
7 to 8 pm.

Mon., 12:30 pm to 1:30 pm; Tue., 12:30 pm to 1:30
pm; Wed., 12:30 pm to 1:30 pm; Thu.. 12:30 pm
to 1:30 pm; Fri.. 12:30 pm to 1:30 pm; Sat., 1230
pm to 1:30 pm; 10 pm to 12 pm. Sun.: 2:30 to
4 pm.

Daily: 9 to 9:30 am; Wed.,
pm. Sun.: 7 to 9 pm.

7

to 9 pm; Fri., 7 to 9

Mon., 8:30 to 10:30 pm and 11:15 pm to 12:15 am.
Thu., 8:30 to 11 pm; Sat., 7:45 to 10 pm.

Dally: 5 to 6 pm; Mon., 8 to
irregular.

10

pm; other nights
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Minn. -Wm.
ilWHwHDI-Minneapolis,
Industrial Institute

Hood Dunwoody

Y.- Hickson

Electric Co., 36

WHEC- Rochester, N.
South Ave

WHK- Cleveland, Ohio-Radio

WHO -Des Moines,

>

`

v.°

3 .i

01

i~

500

278

1080 Central

100

258

1160

cd

má
CO+'A

eni

272.6
500 360.1

1000

Y.-Loew's

Inc., 1540 Broadway

Ia.- Bankers Life Co., 6th & Grand

Mon., 8 to 9 pm; Wed., 9 to 10 pm; Fri., 9 to 10
pm.

Eastern

1100 Eastern

Daily except Fri.:- 6:30 pm to 10:30 pm. Sun.:
9:30 am to 11 am; 6:30 pm to 10:30 pm.

833 Eastern

Daily: 2:15 pm to 5:30 pm; 7 pm to 12 pm. Sun.
and Holidays: 11:30 to 12:30 pm; 12:30 to 1 pm;
2 to 3 pm; 3 to 4:30 pm; 5 to 5:30 pm; 7:30 to mid.
Mon., 9:45 am; 12 am; 2 pm; 7:30 pm; 11 pm;
Tue., 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., 9:45 am; 12 am; 2 pm; 7:30 pm; 11
pm; Fri., 9:45 am; 12 am; 2 pm; 3:30 pm; 1:30
pm; 11 pm; Sat., 9:45 am; 12 am; 2 pm; 7:30 pm;
11 pm. Sun.: 11 am; 4 pm; 7:30 pm; 11 pm.
Holidays generally same as week days.
Mon., 10; 10:45; 11:15; 11:40; 11:50 am; 12 am;
12:45; 6; 7 pm; Tue.. 10; 10:20; 10 :45; 11;
11:40; 11:50 am; 12 am; 12:45; 6; 6:40; 6:50;
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; 10:03; 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; 12 am; 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.

5000

526

570 Central

is in Deerfield, Ill.)
Radiophone Broadcasting Corp., 410 North
Michigan Blvd., Chicago, Ill

3500

238

1260 Central

WIAD -Philadelphia, Pa.- Howard R. Miller, 6318
North Park Ave

100

250

1200 Eastern

Burlington, Iowa -Home Electric Co

100

254

1180 Central

WIBA -- -Madison, Wis.- Capital Times Studio, 237
\ \'c.t Gilman St

100

236.1

1270 Central

WIBG -Elkins Park, Pa. -St. Paul's Protestant Episcopal Church

50

222

1350 Eastern

WIBH -New Bedford, Mass. --Elite Radio Stores, 55
Ilillman St

30

209.7

1430 Eastern

50

218.8

1370 Eastern

50

215.7

1390

10

215.7

1390 Central

1000

226

1330 Central

50

246

1220 Eastern

10

202.6 1480

20

222

1350 Central

WIBW -Logansport, Ind. -Dr. L. L. Dill, Barnes Bldg.

100

220

1360 Central

Mon., 4:15 to 5:15 pm; Tue., 4:15 to 5:15; 6 to
7 pm; Wed., 4:15 to 5:1.5 pm; Thu., 4:15 to 5:15
8 to 9 pm; Fri., 4:15 to 5:15; 6 to 7 pm; Sat., 4:13
to 5:15 pm. Sun.: 7:30 to 8:30 pm.

N. Y. -Grid -Leak (Inc.), 236 Genesee St.

150

205.4 1460 Eastern

Tue., 12 am to 1 pm; 6:30 to 9 pm; Thu., same as
Tue.; Fri., same as Tue. Sun.: 10:30 to 12 am;

WHT- Chicago, Ill. -(Transmitter

WI

Hou

td

Air Service Corp.,

1220 Huron Road

WHN -New York, N.

3:
p;3

WIAS

-

WIBI-Flushing, N.

Boerutn .Ave

Y.- Frederick

WIBJ- Chicago, III.- (Portable),
N. American Bldg

B.Littell, Jr.,

-( Portable), Billy

Va.-Thurman

&

Fiorito...

A. Owings

J.- (Portable),

Lieut. Thos. F.

WIBU -Poynette, Wis. --The Electric Farm

WIBX- Utica,

Mon., 8 to 9 pin; Fri., 8 to 9 pm.
12 am.

Sun.: 10:30 to

r

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

Daily: 2:30 to 4:30 pm;

Maine, 36 West

WIBO -Chicago, Ill. -Nelson Bron. Russo

WIBS-Elizabeth, N.
Hunter

49

C. L. Carrell, 1506

WIBM -Chicago, III.
Randolph St

WIBR -Weirton, W.

Tue., 9 pm; Fri., 9 pm.

8

to

10 pm.

Mon., 2 to 4 pm; Tue., 2 to 4 pm; 6 to 8 pin; mid.
to 3 am; Wed., 2 to 4 pm; 6 to 8 pm; 10 pm to 12
pm; Thu., 2 to 4 pm; 6 to S pm; mid. to 3 am;
Fri., 2 to 4 pm; 6 to 8 pm; 10 pm to 2 am; Sat..
2 to 4 pm; 6 to 8 pm.
Sun.: 10:15 am; 2 to 4 pm;
6to8pm; 10 pm to 12 pm.

3to4pm; 7to8pm.

WIBZ- Montgomery, Ala. -A.

D. Trum, 217 Catoma

St

10

WIL -St. Louis, Mo. -St. Louis Star & Benson Radio
Co

WIOD-Miami Beach, Fla. -Carl G. Fisher Co

WIP- Philadelphia, Pa.-Gimbel

Bros

250

1000

500

230.6
273

1300 Central
1100 Central

247.8 1210 Eastern
508.2

590 Eastern

Tue., 8:30 to 9:30; Wed., 9 to 10; Thu.,
Sun.: 9:30 to 10:30.

11

to 12.

Mon., 10 to 12 pm; Tue., 4 to 5 pm; Wed., 9 to
11 pm; Thu., 4 to 5; 8 to 10 pm; Fri., 9 to 11 pm;
Sat., 4 to 5; 10 to 12 pm.

Daily: 8:30 to 12:30 am; Tue., Silent. Sun.:
am to 12:15 pm; 8:45 to9:45 pm.

11

Daily: 6:45 am to 7:30 am; 10 am to 11 am; 1 to
2 pm; 3 to 4:30 pm; 6 to 7:30 pm; Tue.. Thu. and
Sat. also 8 pm to 12 pm. Sun.: 10:45 pm. to 12:30 pm;
4 pm to 5:30 pm. Alternate Sun.: 7:15 to 12 pm.

a
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3

v

á3 3

j WJAD-Waco, Tea.-Frank P. Jackson
wJ

r

Co

v

.a
w
E

g
lz

.

es

g

352.7

250

270

1110 Central

A. Kautz, Kokomo Tribune,
1531 Washington St

50

254

1180 Central

WJAM -Cedar Rapids, Ia. -D. M. Perham, 322 Third
Ave. W
WJAR- Providence, R. I. -The Outlet Co.

100

268

1120 Central

500

305.9

980 Eastern

500
1000

336.9
336.9

1090 Eastern
890 Eastern

WJAG

-

Neb.- Norfolk Daily News

Norfolk,

WJAS -Pittsburgh,

Pa.- Pittsburgh

House, 963 Liberty Ave

Radio

Supply

WJAX -Jacksonville, Fla. -City of Jacksonville
WJAZ -Chicago, Ill.- (Transmitter is in Mount

Prospect, Ill.), Zenith Radio Corp., 312 South
Michigan Ave
WJ'BA-Joliet, Ill, -D. H. Lentz, Jr., 301 Whitley Ave.
WJBB-St. Petersburg, Fla.- Financial Journal, J. E.
Dadsure, Publisher, 126 13th St. N
WJBC -LaSalle,
Hummer Furniture Co., 2nd &
Joliet Sts
WJBI -Red Bank, N. J. -Robt. S. Johnson, 63 Broad St.
WJBK- Ypsilanti, Mich.-Ernest F. Goodwin, 803
Congress St
WJBL-Decatur, Ill. -Wm. Gushard Dry Goods Co.,
301 N. Water St
WJBO -New Orleans, La.-Valdemar Jensen, 119 S. St
Patrick St
WJBR-Omro, Wis.- Gensch & Stearns

Ill.-

WJBU-Lewisburg, Pa.-Bucknell University
WJJD-Mooseheart, 1)1.- Supreme Lodge, Loyal Order
of Moose

1500
50

WKAV -Laconia, N.

Ill.-

State College

H.- Laconia Radio Club

Sanders Bros., 607 Jefferson St ...
WKBB-Joliet,
WKBE -Webster, Mass-K. & B. Electric Co., 59
Emerald Ave
WKBG-Chicago,
(Portable), C. L. Carrell, 36 So

State St

Ill.-

WKRC -Cincinnati, Ohio -Kodel Radio Corp., 507 E
Pearl St

WKY-Oklahoma, Okla. -E. C. Hull & H. S. Richards
1911 W. Ash St

WLAL-Tulsa, Okla.-First Christian Church
WLAP-Louisville, Ky. -W. V. Jordon, 306 West
Breckenridge St

WLB- Minneapolis, Minn. -University of Minnesota
WLBL- Madison, Wis.- (Transmitter is in Stevens

Point, Wis.), Wisconsin Department of Markets

WLIB -Chicago,

Ill.- Liberty Weekly

Daily: 12:15 pm. Evenings by special arrangement.
Sun.: Special programs only by arrangement.
Daily: 11:45 pm; Mon., 7:30 pm.

Mon., Wed. and Fri., 10 to 11 am; Daily: 11:05 pm;
Mon., 7:45 to 11 pm; Tue., 7:30 to 10 pm; Wed..
7:30 to 11 ping Thu., 7:45 to 11 pm; Fri., 7:45 to
10:30 pm; 11 to 12. Sun.: 6 pm to 10:15 pm.
Daily: 2 pm; 7:45 pm; 8 pm to 12 pm.

Mon., Silent; Tue., 9 pm to 1 am; Wed., 9 pm to
1 am;
Thu., 9 pm to 12 pm; Fri.. 9 pm to 1 an:;
Sat., 9 pm to 2 am. Sun.: 7 to 9 pm.

Daily:
10

254

1180 Eastern

100

234.2
218.8

1280 Central
1370 Eastern

10

233

1290 Central

500

270

1110 Central

100

268

250

50

227.1

1120 Central
1320 Central

100

211.1

1420 Eastern

500

370.2

810 Central

is in Pontiac,
Mich.), Jewett Radio & Phonograph Co
5000 516.9
WJY -New York, N. Y. -Radio Corp. of America.... 1000 405.2
WJZ -New York, N. Y.- (Transmitter is in Botind
Brook, N. J.), Radio Corp. of America
50,000 455
WKwKAF- Milwaukee, Wis.- Kessel man O'Driscoll -Hotel 500
11
5000 261
Antlers Co., 130 Second St.

Mich.- Michigan

850 Central

322.4 930 Central
206.8 1450 Central

WJR- Detroit, Mich. -(Transmitter

WKAR -East Lansing,

Sending
Hours

-,

500

WJAK- Kokomo, Ind. -J.

Wj

úú
ÿ á,

1000

2

to 4 pm;

660 Eastern
1150 Central

285.5

1050 Central

224

214.2

1340 Eastern
1400 Central

100

231

1300 Eastern

pm to 12 pm.

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

10 pm.

Sun.:

Mon., 9:30 to 11 pm; Wed., 9 to 10:30 pm; Sat.,
9:30 to 11 pm. Sun.: 1,0:45 am; 3 to 4:30 pm.
Fri., 8 to
to 1 am.

pm.

11

Sun.: 2:30 to 4:30 pm;

Mon., 8 to 10:30 pm; Thu., 8 to 10:30 pm.
2 to 4 pm; 8 to 10:30 pm.

12

pm

Sun.:

Daily: 12 to 1 pm; 2 to 3 pm; 4 to 5 pm; 5:30 to
7 pm; 8 to 9 pm; 10 to 11 pm; 12:30 to 2 am
Sun. and Holidays: 7:45 am; 9:40 am; 2:30 to
5 pm.

100

215.7

1390

Daily: 1 to
9 to 12 am;

1000

Central

710

2

2

pm; 4 to 6 pm 7 to 12 pm. Sun.:
'
to 6 pm; 74o 10:30
pm.

Mon., 10 to 11 pm; Wed., 10 to 11 pm; Thu., 2
to 3 pm; 8:30 to 9:45 pm; Fri., 7 to 7:30 pm; 10
to 11 pm; Sat., 8:30 to 9:45 pm. Sun.: 4 to 6 pm.
Mon., 12 to 12:30 pm; 8 to 9 pm; Tue., 12 to 12:30
pm; Wed., 12 to 12:30 pm; 7:45 to 9 pm; Thu.,
12 to 12:30 pm; Fri., 12 to 12:30 pm; 7:45 to 9 pm;
Sat., 12 to 12:30 pm. Sun.: Silent.
Fri., 7 pm. Sun.: Church Services.
Mon., 8 to

{422.3

7

580 Eastern
740 Eastern

100

50

17

11

pm.

Mon., 6 to 7 pm; 8 to 10 pm; 12 pm. to 2 am;
Tue., 10 to 12 pm; Wed., same as Mon.; Thu,.
10 to 12 pm; Fri., Silent; Sat., 10 to 12 pm.
Sun.: 6:45 to 7:30 pm; 10 pm to 1 am.

1090 Central
1200 Central

100

275

100

250

20
500

275

277.6

1090 Cerrtral
1080 Central

500

278

1080 Central

4000

303

990 Central

Mon., 8:45 am;
am; 10:45 am; 11:45 am;
12:30 pm; 1:451 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; 9:45 am; 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.
Mon., Silent; 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 pm to 12:30 pm. Sun.: 5 to 6:15 pm.

18
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3
o

`°

o,$

r ma yv

3S

úv
i° á,u
.2

u,

WL WLIT-Philadelphia, Pa. -Lit Bros
WLS-Chicago,

Ill.- (Transmitter

Sears Roebuck & Co

WLTS-Chicago, Ill.

-

Hotel Flanders

is in Crete,

394.5 760

v

Eastern

345

870 Central

500

410.9

680 Eastern

100

258.5

1160 Central

5000

422.3

710 l'entrai

W. Flint & Lincoln

Lane Technical High School,

-

11L11 Cincinnati, Ohio (Transmitter

is in Harrison,
Ohio:, Crosley Radio Corp., Cincinnati, Ohio

WLWL -New York, N. Y.- Universal Broadcasters
Corp., 415 West 59th St ..
3500 288
\1AC- Cazénovia, N. Y. -Clive B. Meredith.
1(10 275
1111WMAFDartmouth, Mass. -Round Ilills Radio Corp 1000 440.9
1VMAK- Lockport, N. Y.- Norton Laboratories
500 266
WMAL-Washington, D. C.-M. A. Leese Co., 720
Eleventh St., N. W
100 212.6
WMAN- Columbus, Ohio-W. E. Heskett, 507 North
Iligh St
50 286
WMAQ-Chicago, Ill.- Chicago Daily News
1000 447.5

Sending
Hours

Fñ

III.),
5000

WLSI- Cranston, R. I. -Dutee
Studios, Inc.

500

.,

1040 Eastern
1090 Eastern

Daily: 12 am to 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 4pm, also
from 6:30 to 9:30 pm on alternate Sun.
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.
Daily: 5 to 6 pm; 8 to 10 pm; Sat., Silent. Sun.:
9:45 am and 4:45 pm.
Mon.. 1 to 2 pm; 6 to 7 pm; Tue., 7 to 8 pm; 10
pm to 2 am; Wed., 1 to 2 pm; 6:30 to 7 pm; 10
pm to 12 pm; Thu., 7 to 8 pm; 10 pm to 2 am;
Fri., 1 to 2pm; 6:30 to 7 pm; 10 pm to 12 pm;
Sat.. 7 to 8 pm; 10 pm to 12 pm.
Sun.: 12 pm
to 3 am.
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; 11 am; 11:55 am;
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 pm; 3 pm; 3:30 pm; 4 pm;
4:30 pm; 4:45 pm; 6:50 pm; 7 pm; 7:30 pm; 7:40
pm; 10 pm; 11 pm; 11:15 pm; Thu., 7:30 am;
8 am; 10 am; 11 am; 11:55 am; 12:05 pm; 12:30
pm; 1:30 pm; 1:40 pm; 2 pin; 3 pm; 4 pm; 4:30
pm; S pm; 6:15 pm; 6:45 pm; 6:50 pm; 7 pm;
7:30 pm; 7:40 pm; 10 pm; 10:03 pm; 10:40 pm;
11 pm; 11:30 pm; 12:15 am; Fri., 7:30 am; 8 am;
10 am; 11 am; 11:55 am; 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., 9 to 11 pm; Wed., 9 to
11 pm; Thu., 8:30 to 11 pm. Sun.: 8 pm.

680 Eastern
1130 Eastern
Tue., Thu. and Sat.,

1410 Eastern
Sun.: 10:30 am; 7:30 pm.

1050 Eastern
670 Central

Mon.,
4 to

WMAY -St. Louis, Mo.-Kingshighway Presbyterian
Church
..
WMAZ- Macon, Ga.- Mercer University

100

248

500

261

1210 Central
1150 Eastern

500

250

1200 Central

100

WMBB- Chicago, I11.- American Bond & Mortgage Co.,
6201 Cottage Grove Ave

WMBC- Detroit, Mich. -Hotel Addison, Mich. Broadcasting Co. (F. G. Siegel)
WMBF-Miami Beach, Fla. -Fleetwood Hotel Corp..

256.4
384.4

1170 Eastern

500

WMC-Memphis, Tenn. -The

500

499.7

600 Central

500
500

Commercial Appeal....

780 Eastern

WMCA -New York, N. Y. (Transmitter is in Hoboken,
N. J.)- Associated Broadcasters, Inc
WMSG -New York, N. Y.- Madison Square Garden.
wwWNAB- Boston, Mass. -The Shepard Stores
"%%NAC-Boston, Mass. -The Shepard Stores

500

880
212.6 1410
250
1200
280.2 1070

WNAD- Norman, Okla.-University of Oklahoma

500

254

1180 Central

50

258

1160 Central

100

250
244

1200 Eastern
1230 Central

250 248

1210 Eastern

252

1190 Eastern

.

WNAL-Omaha, Neb.-Omaha Central High School...
WNAT-Philadelphia, Pa.-Lennig Bros. Co., Spring
Garden and 9th Sts
WNAX- Yankton, S. D.- Dakota Radio Apparatus Co.
WNBH-New Bedford, Mass.-New Bedford Hotel
(Irving-J. Vermilya)
N. J. -Radio Shop of Newark (Herman
Newark,
WNJLubinsky), 89 Lehigh Ave

100

100

150

341

Eastern
Eastern
Eastern
Eastern

am to

pm; 4 to

7 pm; Tue., 12 am to
pm; 8 to 10 pm; Thu., 12 am to 3 pm; 4 to
7 pm; 8 to 10 pm; Fri.. 12 am to 3 pm; 4 to 7 pm;
8 to lO pm; Sat., 12 am to 3 pm; 4 to 7 pm; 8 to
10 pm.

12

3

3pm; 4to7pm; 8to10pm; Wed.,l2amto3pm;
7

Mon.. 9 to
11 pm.

11

pm; Wed., 10 to 12 pm; Fri., 9 to

Daily: 7 to 8 pm and 9 to 11 pm; Mon., Silent.
Sun.: 3 to 5 pm; 7:40 to 9 pm; 9 to 11 pm.

Daily: 7 to 8 pm; 8 to 9 pm; 10 pm to 1 am; Tue.,
Silent.
Mon., 9:45 am; 11:30 am; 2:30 pm; 7:15 to 8 pm;
8:30 to 10 pm; Tue., same as Mon.; also 11 to 12
pm; Wed., silent; Thu., same as Mon.; Fri.,
same as Tue.; Sat., same as Mon. Sun.: 11 am
to 12:30 pm.
Daiy: 10:30 to S pm; 6 pm to 12:15 am. Sun.:
11 to 12 :15 am; 2:50 to 10 pm.
Daily:

3

to 4 pm; Special.

Daily: 10:30 to 11:30 am; 1 to 2 pm; 4 pm; 5 pm;
6 pm; 7:3S pm; 8 to 10 pm or later. Sun.: 11 am;
1:30 tow() pm; 6:45 to 8:30 pm.
Mon., 12:50 to 1:20; 7 to 11 pm; Tue., 12:50 to
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.
Sun.: 4:30 to 7:30 pm.
Mon., Wed. and Fri., 6 to 10 pm; Tues., Thu. and
Sat., Silent. Sun.: 11 am to 12:15 pm; 2 to 3 pm;
4:30 to 5:30 pm; 7 to 9 pm,

i
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c

WNwNOx-Knoxville, Tenn.- People's Telephone and
Telegraph Co
WNRC-Greensboro, N. C.-Wayne M. Nelson
WNYC -New York, N. Y.-City of New York, Dept. of
Plants and Structures
WOWOAI -San Antonio, Texas-Southern Equipment Co.

World

J.-

a

1120 Central

1000

526

2000 394.5

570 Eastern
760 Central

500 282.8
1000 526

1060 Central
570 Central

5000

1340 Eastern

240

483.6

1250 Eastern

620 Central

275.2 1090 Eastern
1340 Eastern
250 224
1110 Central
750 270

217.3

1380 Central

233

508.2

1290 Eastern
590 Eastern

1000
1000

242
278

1240 Central
1080 Central

500

405

740 Eastern

WORD- Batavia, ill. -Peope's Pulpit Assn., 18 Concord

5000

275

1090 Central

WOS- Jefferson City, Mo.- Missouri State Marketing

500

5000

Ave

50

500

WOOD -Grand Rapids, Mich.-Grand Rapids Radio
Co., 211 Diamond Ave., SE.
WOQ- Kansas City, Mo. -Unity School of Christianity.
Bamberger and Co

St., Brooklyn, N. Y

.

WOWIrNew Orleans La.-Owl Batfery Co.,

901

Carondelet St

440.9

10

270

1110 Central

500

227

1320 Central

100

275

1090 Central

WpCC- Chicago, Ill.-North Shore Congregational

500

258

1160 Central

WpDQ -Buff lo, N. Y.-Hiram L. Turner, 121 Norwood

50

205.4 1460 Eastern

J.-Municipality of Atlantic

500

299.8 1000 Eastern

100

215.6 1390 Eastern

500
500

261

College

Church

WpG- Atlantic City, N.

Sun.: Irregular.
3

11

pm; 6:10
am; 7:35

Daily: 6 pm 0.7:30 pm; 9 to I 1 pm (except Wed.);
Sat., 6 to 12 pm. Sun. and Iolidays: 9 to 11 am;
1:30 to 4 pm; 6 to 7 pm; 9 to 11 pm.
Daily: Noon, 12:15 pm; 6 to 7 pm; Tue. and Fri.,
special 8:30 to 10:30 pm; Sat., 9:30 to 11 pm.
Sun.: 9:30 pm to 11 pm.
Mon., 12:15; 1:55; 2; 3; 6; Tue., 12:15; 1:55;
2; 3; 6; 6:30; 7; 9; Wed., 12:15; 1:55; 2; 3;
4; 5:45; 6; 6:30; 9; Thu., 12:15; 1:55; 2; 3;
6; 6:30; 7; 11; Fri., 12:15; 1:55; 2; 3; 4; 5:45;
6. 6:30; 8; 9; Sat.. 12:15; 1; 5:45; 6; 6:30; 9;
11. Sun.: 1; 6:30; 8:15; 9:45.
Mon., 9 to 12 pm. Sun.: 10:30 am and 7:30 pm.

Daily: 9:30 am; 10:30 am; 12:30 pm; 12:45 pm,
Mon. and Thu., 7:30 and 7:50 pm; Tue. and Thu.,
10:30 am. Sun.: 10:45 am to 11; 11 am to 1? am.

City

Prop.,
WpRG-Harrisburg, Pa -W. Arthur Wilson,
Fifth and
Wilson Printing and Radio Co.,
Kelker Streets
Pa.-Pennsylvania State College,
WPSC-- Stlat CollegElecPEngineer

WnWQAA- Parkersburg, Pa.-Horace A. Beale, Jr
WQAC- Amarillo, Texas -Gish Radio Service
WQAFTSpringfield, Vt. -Moore Radio News Station.
42
WQAM -Miami, Fla. -Electrical Equipment Co.,
St
Fourth
Northwest
.

8

to 12 pm.

Daily: 11 am; 12 to 1 pm; 4:45 pin; 7:30 pm;
Mon., Wed. and Fri., 8 to 11. Sun.: Alternate
Sun. Morning and Evening, 10:30 am and 7:30 pm.
Every Sun, 6 ti. 7 pm; ever, other Sun., 9:15 to
10:15 pm.
Daily: 10 am; 9 pm to mid.; Thu., Silent.
Mon., 11 am; Tue., 11 am; 8 to 9:30 pm; Thu..
11 am; 7 to 10 pm; Sat., 11 am; 8 pm to 12 pm.
Sun.: 11 am to 12:30 pm; 7 to 7:45 pm; 7:45 pm
to 9:30 pm.
Daily: 6:45 am; 2:30 to 4 pm; 6:15 to 7:30 pm;
Mon., Wed. and Sat., until 12 pm. Not. on Sun.
hut every holiday.
Tue., 7 to 7:45 pm; 9 to 10 and 11 to 12 pm; Wed.,
7 to 8 pm and 9 to 10 pm; Thu., 8 to 10 pm; Fri..
7 to 8; 9 to lO pm; Sat., 7 to 8; 9 to lO pm. Sun.:
lO to 11 am; 2:30 to 4 pm; 6 to 7 pm; 9 to 10:30
pm.

680 Central

WOWO -Fort Wayne, Ind. -The Main Auto Supply
Co., 213 West Main St
WDWPAK-Fargo, N. D. -North Dakota Agricultural

r

pm.

Daily: 10 am; 12:15 pm; 2:30 pm;
pm; 8:30 pm. Sun. and Iolidays:
pm; 9:30 pm.
Daily except Sat.

Daily:

WOKO -New York, N. Y. -Otto Baur (Operated by
The Dyckman Radio Shop), 138 Dyckman St.
WOO -Philadelphia, Pa. -John Wanamaker

Bureau.

11

15

WOK-Chicago, Ill. (Transmitter is in Homewood, Ill.)
Neutrowound Radio Mfg. Co., 1721 Prairie

WOR- Newark, N. J. -L.

Hours

F

268
224

500

WOCL-Jamestown, N. Y. -A. E. Newton, for the
Jamestown Furniture Market Assn
WODA -Paterson, N. J. -O'Dea Temple of Music
WOI -Ames, Iowa-Iowa State College
G

g

1,1

Daily: 6 to

Franklyn J. Wolff, Top of the
Monument Pottery Co
WOC- Davenport, Iowa-The Palmer School of Chiropractic

WOAX-Trenton, N.

lÿó

10

100

WOAN- Lawrenceburg, Tenn. -Jas. D. Vaughn

Neb.- Woodmen of the

3.a -

0.

j

WOAW -Omaha,

°I)4,-.

Mon., Wed., Thu., Fri., Sat., 11:30 am to 12:30 pm;
2 to 3; 4:30 to 6:30 pm; Tue., 11:30 am to 12:30
pm; 2 to 3; 4:30 to 6:30 pm; 8:30 to 10 :30 pm.
Mon., 8 to 12 pm; Wed., 8 to 12 pm; Thu., 8 to
12 pm. Every noon except Sat. and Sun.

Mon., 7:30 pm; Wed., 7 :30 pm; Fri., 7:30 pm.

100

220
234

1150 Eastern
1360 Eastern
1280 Central

50

246

1220 Eastern

100 263

1140 Eastern

Wed., 7 to 8 pm; Fri.,
3:30 pm; 8 pm.

7

to 8 pm. Sun.:

11

am;

Daily: 6:30 to mid. with occasional luncheon and
tea music at 1:30 and 4:30 pm. Sun.: 3:15 to 5
pin; 9 to 11 pm.
Mon., 9 to 11 pm; Wed., 9 to 11 pm. Sun.: 7:20
to 10:30 pm.
Mon., 7:30 to 10:30 pm; Wed., 7:30 to 10:30 pm;
Fri., 7:30 to 10:30 pm.
Mon. to Sat., Ind.: Sunrise; Sunset; 10 am; 11 amt
noon and 8 pm. Sun.: Sunrise; Sunset; 11 am
and 8 pm.

Daily: 6 to 6:30 pm; 7:30 to 9 pm; 10:30 to 12:30
pm. Sun. and Holidays: 10:30 to 12 am; 7:30 to

9pm.

20

RADIO BROADCAST STATIONS OF TSE UNITED
STATES BY CALL LETTERS

Radio Call

WQWQAN- Scranton,

Rainbo Gardens

WRAV-Yellow Springs, Ohio -Antioch College

Pa.- .-\venue

Shop, 460 Schuylkill Ave

250

flours

LL
1200 Eastern

100

360

833 Eastern

500

447.5

670 Central.

100

223.8 1340 Central

256.3 1170 Central
100 243.8 1230 Central
100 263
1140 Central

Daily: 12:30 to 1:30; 4:30 to 5 :30 pm; except
Sun., Fri. and Tue. nights, 8 to 11 pm; Sat. night
11 to 12 pm.
Daily: 11 am to 12 am; 3 to 4 pm; 7 to 8 (except
Mon.); 10 pm to 2 am (except Sat.); Sat., 10 to
3 am. Sun.: lO to 12 am; 3 to 4 pm; 8
to lO pm.
Mon. and Thu., 8 to 10 pm.
12 :15 pm; 7:30 pmto9pm.

Sun.: 10:45 am to

100

Radio and Electric

J.-Flexon's Garage,

Sending

)

Baking Powder Co. and

WRAK -Escanaba, Mich. -Economy Light Co., 1105
Ludington St
WRAM -Galesburg, Ill.- I.onmbard College

WRAX-Gloucester City, N.
Jersey Ave

v°

d

=

100

Laport, Ind. -The Radio Club, Inc

WRAW-Reading,

Its

o>

Y.- Calvary Baptist Church...

WQJ- Chicago, Ill. -Calumet

WRWRAF-

3.!

B

Pa.- Scranton Times

WQAO -New York, N.

.+a

m

BROADCAST STATIONS
Location and Owner

Letters

10

238

1260 Eastern

500

268

1120 Eastern

500

278

1080 Central

Mon.,

7

pm; 8 pm; 9 pm.

Tue., 9 pm; Thu., 10 pm.

410

WRBC- Valparaiso, Ind. -Immanuel Lutheran Church
WRC- Washington, D. C. -Radio Corporation of
America

1000

WRCO-Raleigh, N. C.- Wynne Radio Co., 226%
Fayetteville St

468.5

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

During July,

640 Eastern

100

252

1190 Eastern

10

254

1180 Central

WREC-Coldwater, Miss. -Wooten's Radio and Electric Co

WREO- Lansing, Mich.-Reo Motor Car

Co

500

WRHF -Washington, D. C.- Washington Radio Hospital Fund, 525 Eleventh St., N. W.
WRHM -Minneapolis, Minn. -Rosedale Hospital Co.,
Inc.

WRK-llamilton, Ohio -Uoron Bros. Electrical Co...
WRM- Urbana, Ill.-University of Illinois
WRMU- Richmond Hill, N. Y. MU -1 (Yacht) -,A.
Grebe and Co., Inc

285.5 1050 Eastern

50

256

1170 Eastern

50

252

1190 Central

00

270

1110 Central

500

273

1100. Central

100

236

1270

500

258.5

1160 Eastern

500

246

1220 Central

H.

WRNY -New York, N. Y.- Experimenter Publishing
Co., 53 Park Place

WRST-Bay Shore, N. Y.-Radiotel Mfg. Co., 5 First Ave.

WRVA- Richmond, Va. -Larus
22nd & Cary Strs.

&

Tue., Thu. and Sat., 6 to

7

pm.

Mon., 1:15 pm; Tue., 11 pm; Wed., 9 pm; Thu.,
Silent; Fri., 1:15 pm; Sat., Silent. Sun.:
9:30 am;
2 pm; 9 pm.

No fixed schedule.

WRR- Dallas, Tex. -City

of Dallas, Police and Fire
Signal Department

Daily except Sun.: 6 to 7 pm; Tue., 8 :15 pm; Thu.,
8:15 pm; Sat., 10 to 12 pm. Sun.: 10; 10:30 am;
7:30 pm.

250 215.7

Mon., 11 am to 1 pm; 6:50 to 11:45 pm; Tue., 11
am to 1 pm; 6:45 to 11:45 pm; Wed., 11 am to 1
pm; 6:15 to 10:45 pm; Thu., 11 am to 1 pm 6:45
to 12 pm; Fri., 11 am to 1 pm; 5:20 to 12 pm;
Sat., 11 am to 1:15 pm; 1 to 2 am. Sun.: 2:30 to
6 pm.

1390 Eastern

Brother Co., Inc.,

)Mon., 8 to

1000

256

1170 Eastern

500

273

1100 Eastern

11 pm; Tue., 11 to
11 pm; Thu., 8 to 11 pm; Fri.,
Silent. Sun.: Silent.

1

7

am; Wed., S to
to 11 pm; Sat.,

WRW-Tarrytown, N. Y.-Tarrytown Radio Research
Laboratories (Koenig Bros.)

Ohio -(Transmitter is in Mason,
Ohio), United States Playing Card Co., CinJ WSAI- Cincinnati,
cinnati, Ohio

WSWC

WSAJ-Grove City, Pa. -Grove City College

WSAN- Allentown, Pa.- Allentown Call Publishing Co.
WSAR-Fall River, Mass. -Doughty & i \'elch Electric
Co., Inc., 46 N. Main St

WSAX -Chicago, Ill.- (Portable), Zenith Radio Corp.,
332 South Michigan Ave

5000

325.9

920 Central

250

229

1310 Eastern

100

229

1310 Eastern

100

254

1180 Eastern

100

268

1120

50

244

1230 Eastern

WSAZ- Pomeroy, Ohio -Chase Electric Shop
WSB- Atlanta, Ga. -The Atlanta Journal

1000

428.3

WSBC -Chicago, I11. -World Battery Co., 1219 South
Wabash Ave

1000

210

700 Central

1430 Central

Mon., 8 to 9 pm (alternate months Feb., etc.) ; 10
to 12 pm; Tue., 5:30 to 10 pm; Wed., 6:45 to 8
pm; 10 to 12 pm; Thu., 7 to 10 pm; Fri., Silent;
Sat., 6:40 to 10 pm; 12 pm to 1 am. Sun.: 3 to
4:30 pm and 7:45 to 10:15 pm.

Irregular schedule.

Daily: 12:05 pm to 1 pm;
am to 12:15 pm.

5

to 6 pm. Sun.: 10:30

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; 10:45
am; 5 to 6 pm; 7:30 pm.
Tue. to Sun., incl., 6:30 pm to 8:30 pm and 10 pm
1 am. Sun.: Special. Own Program, 2 am
to 4 am;
Mon., 5:30 pm to 7 pm.

RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS

.b--

Radio Call

BROADCAST STATIONS
Location and Owner

Letters

B

-.

á3

WS WSBF-St. Louis, Mo.-Stix, Baer & Fuller Dept. Store
WSBT-South Bend, Ind. -South Bend Tribune

, t,

3, -

250 273

ai

á

N

6.

rg

v

, Za
v

21

Sending
Hours

H

1100 Central

Daily: Noon to 1 pm to 3 to 4 pm; Mon., Wed. and
Fri., 7:30 to 9 pm; Wed., 11 pm to 1 am. Sun.:
9 pm to 10:30 pm.
Mon., 7 to 10 pan; Wed.,
Fri.. 7 to 10 pm.

to 9; 11:45 to

am;

500

275

1090 Central

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
to 2 am. Sun.: 10:30 to 12.

282.8

1060 Central

Mon., 6:3() to 9; 10 to 11 pm; Tue., 10 to 12 pna;
Wed., 6:30 to 9; 10 to 1 l pm; Thu., Silent; Fri.,
6:30 to 9; 10 to 11 pm ; Sat., 6:30 to 12 pm. Sam.:
Alternate morning and Evening Church Services.

7

1

r

WSM-Nashville, Tenn. -The National

Life & Accident

Ins. Co

WSMB -New Orleans, La.-Sacnger Theatres, Inc.
Maison Blanche Co

WSMH- Owosso, Mich.-Shattuck Music House,

1000
&

WSMK- Dayton, Ohio-S. M. K. Radio Corporation,
39 East Third St

WSOE-Milwaukee, Wis.- School of Engineering of
Milwaukee, 415 Marshall St

-

WSRO Hamilton, Ohio -The Radio Ca., 409-421
High St
WSSH- Boston, Mass. -Tremont Temple Baptist
Church
WSUI-Iowa City, Iowa-State University of Iowa ....

Y.-Seneca
Seneca & Hydraulic Sts

Vocational School,

20

2 !O

1250 Eastern

500

27 5

1090 Central

500

246

1220 Central

100

252

1190 Central

100

2fí1

1150 Eastern

500

484

620 Central

50 219

1370 Eastern

275

1090 Central

-Fall River, Mass.-Fall River Daily Herald...

100

266

1130 Eastern

50

236

1270 Central

500 _268

1120 Eastern

252

1190 Eastern

,ii

WTAG-Worcester, Mass. -Worcester Telegram Pub

-

Co

-

WTAL Toledo, Ohio Toledo Radio & Electric Co ,
316 Jackson St

10

WTAM- Cleveland, Ohio -Willard Storage Battery Co.

1000

WTAP- Cambridge,

Ill.- Cambridge

Radio & Electric

389.4

770 Eastern

50

242

1240 Central

WTAQ -Eau Claire, Wis.-C. S. Van Gorden
WTAR-Norfolk, Va.- Reliance Electric Co., 519 West
21st St
WTAW-College Station, Tex. -Agricultural & Mechanical College of Texas
WTAX-Streator, Ill.-Williams Hardware Co., 115 So
Vermillion St
WTAZ- Lambertville, N. J. -Thos. J. McGuire

100

254

1180 Central

WTIC-Hartford, Conn.- Travelers Insurance Co

500 475.9

Co

wWWWAD- Philadelphia, Pa. -Wright & Wright Inc.,
2215 North Broad St

100

261

1150 Eastern

500

270

1110 Central

50

231

1300 Central

15

261

1150 Eastern

630 Eastern

1200 Eastern

WWAE -Plainfield, Ill. -Lawrence J. Crowley

500

242 ;2

1240 Central

WWAO- Houghton, Mich.- Michigan College of Mines
WWI- Dearborn, Mich. -Ford Motor Co
WWJ-Detroit, Mich.- Detroit News

250

263

1140 Central

500 266

1130 Central

New Orleans, La.-Loyola

University

Wed., 8 to 10 pm; Sat., 10 to
to 11:30 am.

12

pm.

Sun.: 10

Tue., 8 to 10 pm; Fri., 8 to 10 pm. Sun.:
pm.
Mon. and Fri., 7:30 to 9 pm.
12 am ; 6:30 pm to 9 ptn.

Sun.:

10 :30

2

to

4

am to

Daily except Sat. and Sun.: 12:30 pm; Mon. of
alternate weeks 4 pan; Mon., 7:30 to 8:30 pm;
Wed.. 9 to 9:30 am; 7:30 to 8:30 pm. Occasional
programs are broadcast Sat. at. 7:30 pm. Sun.:
9:30 pm to 10 pm. About once a month a Vesper
Service program is broadcast at 4 pan.

Mon., 7:30 to 10:30 pm; Tue.. 7:30 to 9 pm; Wed.
7:30 to 10:30 pm; Thu.. 7:30 to 9 pm; Fri., 7:.'a)
to 10:30 pm; Sat.. 7:30 to 9 pm. Sun.: 4 to 6 pm
Mon., 6; 8; 10 pan; Wed.. 6; 8;
6; 8 pm.

11

pm; Sat...

Mon.. 6:15 pm; Tue.. 8 to 9 pm; Wed.. 6:15 pm;.
Thu., 6:15 pm; Fri., 6:15 pm; Sat., 6:15 pm.

Sun.:

11

to

12

am.

Thu., 8 to 12 pm.

250

WWL

Daily: 12:30 to 1:30 pm; 6:30 to 7:.i0 pan; Mon.,
Wed., Thu., Sat., 8:30 pm.

Wed. and Fri., 8 to 9:30 pm.

250

¡fil

pm; Sat., 9 pan

Mon., Wed. and Fri.. 9 pm.

1000

W1TAB
11 WTADCartage, I11. -Robt. E. Compton

vMl

940 Central

Ill.- Illinois Broadcasting Corp....

WSWS- Wooddele,
W

319

207

Washington St

WSVS- Buffalo, N.

500

11

1000
100

352.7
275

850 Eastern

11 am to 12 am and 5:30 to 11 pm; Tue.,
Silent; Wed., 5:30 to 9 pm; Thu., 5:30 to 6:30 pna;
Fri., 11 am to 12 am and 5:30 to 11 pm; Sat., 5:30
to 10:30 pm.
Mon. and Thu., 7 pm to 12 pm. Sun.: 9 to 12 pm.

Mon.,

Mon., Silent; Tue., Wed. and Thu., 9 to 12 pm;
Fri.. 9 pm to 3 am; Sat., 9 pm to 12 pm. Sun.:
9 pm to 12 pm.

Daily: 7:30 to 8:30 am; 9:30 to 9:50 am; 12 to
12:45 pm; 3 to 4 pm; 4 to 5:30 pm; 6 to 7 pm; 8
to 11 pm. Sun.: 11 am to 12:30 pm.

1090 Central

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

RADIO REVIEW AND RADIO LISTENERS' GUIPE AND CALL BOOK

Richard V. Baller, Director Announcer.

illiaui

\.

Mahon, Announcer.

Gladys Johnson, Cellist in
daily concerts.

PORFLANv

..,..

Paul R. Heltmeyer, Publicity
Director-Announcer.

Novak's Naudctte t)rcher.tra. a IiGW feat tire.

(F4M0,'%
Johanna Grosse arganist of the
Crosley WLW staff, broadcasts a novelty number every Wednesday through
that Cincinnati stay

Louis John Johnen Is the new program director of station WLW.

a

.

a

at

'

Mary Louise Wosezcek; known as the
"Crosley plano request -lady."

t
a

is

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

Director.

a

RADIO

REVIEW AND RADIO LISTENERS GUIDE AND CALL BOOK

Alfred W. McCann is the
world's foremost authorIs It any
ity on foods. Friday
7:45
wonder that
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 WRNY.
June Lee is the miniature
toast of the air. the Singing
Vagabond of popular songsdom.

James Maresca, is the

engineer of WRNY who
is bringing it to the high.
est type of service.

Bill Ferrucci and his orchestra
have been a dance feature at
WRNY since the beginning.
Kathryn Behnke is the orig.
Inal l.uliabye Lady who croons
a nation's children to sleep-

Frankie Peoper Is a rising
young soprano heard frequently at WRNY.

Gordon Hampson who
directs an ensemble of
light opera miscellaneous concert numbers.

Isabel Austin of Roxy's
gang, now has a gang all her
own at WRNY

NEW
W
L/Vo Ur
4

H. O. Osgood, associate editor of Musical
Courier, translator of Grand Opera texts,
tells the world what is happening musically.

The Chevalier De l.ancellotti holds
the medals of the King of England,
the King of Italy and the President
of France. Now WRNY has decorated
him for his song ensembles.

Virginia Columbati, (seated) who
sang lip the greatest opera houses
of the world, and Josephine Lusesse
coloratura soprano (standing)

24

RADIO

REVIEW AND RADIO'LISTENER'S GLADE AND CALL. BOOK

s.

n

O

GJCUNM.-MU
Olcott Vail, leader Hotel McAlpin String
Ensemble,broadcasts' everyevenng, 6 PM.
Snedden Weir, Chief An
nouncer and Studio Manager.

Donald Flamm. Dramatic Critic and
sponsor of Donald Flamm Frolickers.

Edward French, Studio

Accompanist.

I

Roemer's Homers, broadcast every Sunday

6

to 7 P.M.

tl
111111111111111111111

Off MINNA CITY
o o (0/M NONA c, o

}

Art. Fowler, Ukelele Entertainer,
a staff artist at this station.

Miss Pearl Dyer. Piano and ''weal

Artist.

U

az

Miss Elsie Shaw. Nationally known
Dramatic Reader.

Tracy -Brown's Staff Orchestra. a regular feature at
Station K.F.W.

Graham (Sergeant
Program Director -Announcer. American Legion
Radio Post 300.
Robot.

Hohl.

C.

RADIO BROADCAST STATIONS OF
THE UNITED STATES
By Wavelengths and Frequencies
Wave Length (Meters)

Frequency (Kilocycles)

Power (Watts)

202.6
202.6
202.6

1480

500
10

204

1480
1480
1470

205.4
205.4
205.4
205.4
205.4
205.4
205.4
206.8
206.8

1460
1460
1460
1460
1460
1460
1460
1450
1450

50

207

1450

50
500

27

1450

50

208

1440
1430

250

1430

100

1430

500

1430
1430
1430
1430
1420

100

f`.

209.7
209.7
209.7
209.7
209.7
209.7
210

,

211.1
211.1
211.1
212.6
212.6
212.6
214.2
214.2
214.2
214.2
215.6
215.7
215.7
215.7
215.7
215.7
215.7
215.7
215.7
215.7
215.7
216

217.3
217.3

,

217_.3

'r
217.3

:

WABB
KFVD

10

10

KFXD
KFXY
KFYF
WFRL
WIBX
WPDQ

i

50
10
i

150

50
50

Í

I

500
250
15

KFXR

150

WCLS
WKBB

I

I

100

30
1000

50

1420
1410

100
50

1410
1410
1400
1400
1400
1400
1390
1390
1390
1390

100

1390
1390
1390
1390
1390
1390
1390
1390
1380
1380
1380
1380

50

100
100

50
50
10
.

1

WPRC
KFBC
KFQW
KFXJ
WBBZ
WHBL
WHBM
WIBJ
WIBM
WKBG
WRST
WHBW
KFAF
KFQU
WFKB
WOK

j

Í

I

I

50

20
50
10

Í

Í

I

100

I

250
100
50
100
500
5000

Evanston, Ill.
Elizabeth, N. J.
Harrisburg, Pa.
San Pedro, Cal.
Logan, Utah
Flagstaff, Ariz.
Oxnard, Cal.
Brooklyn, N. Y.
Utica, N. Y.
Buffalo, N. Y.
Wooster, Ohio

Jollet, Ill.
Oakland, Cal.
San Francisco, Cal.

KGTT
KNRC
KFYO
KSMR

I

WBNY
WCBR
WCWS
WIBH
WSBC
KFWC
KFWO
WJBU
KFWV
WMAL
WMSG
KFWF

250

I

WABW
WJBA
KFWM

I

10

1420

Big Bear Lake, Cal.

KFXB
WEHS
WIBS

I

10

100

Location

Call Letters

Los Angeles, Cal.
Texarkana, Tex.
Santa Maria, Cal.
New York, N. Y.
Providence, R. I.
Providence, R. I.
New Bedford, Mass.
Chicago, Ill.
San Bernardino, Cal.
Avalon, Catalina Island, Cal.
Lewisburg, Pa.
Portland, Oregon
Washington, D. C.
New York, N. Y.
St. Louis, Mo.

i

I

I

Oklahoma Okla.
Joliet, Ill.
Joliet, Ill.
Harrisburg, Pa.
San Diego, Cal.
North Bend, Wash.
Edgewater, Colo.
Chicago, Ill.
Chicago, Ill.
Chicago, Ill.
Chicago, Ill.
Chicago, Ill.
Chicago, Ill.
Bay Shore, N. Y.
Philadelphia, Pa.
San Jose, Cal.
Alma, (Holy City) Cal.
Chicago, Ill.
Chicago, Ill.

25
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r
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RADIO BROADCAST STATIONS OF THE U.

Wa ve Length (Meters)

Frequency (Kilocycles)

Power (Watts)

6.

BY WAVELENGTHS AND FREQUENCIES

Call Letters

Location

_

218.8
218.8
218.8
218.8
218.8

1370
1370
1370
1370
1370
1370
1360

219
220
220
220
220

-

-

50

KFJC
KFRW

10

WHBU

10

50
250
50

WIBI
WJBI

100

WSVS

222

1350

222

1350

222

1350

222
222

1350
1350

222

1350

500
50
100
500
20
100
100
50
20

223.7
223.8

1340

10

224
224

1340
1340
1340

100

224

1340

50

KFUU
KJBS
WIBW
WQAA
WBBW
WBES
WCOA
WHBD
WHBF
WHBH
WIBG
WIBU
KFQP
WRAF
KFBL
KFUR
KFVS

224
224
224

1340
1340
1340

50

WKAV

10

225.4
225.4
225.4

1330

WNRC
WODA
WAGM
WBBM
WEBQ

1360
1360
1360

222

1350

222

1350

226
226
226
226
226
226
226
226
226
236

100

100

50

250
50

1330
1330
1330
1330

1500

1330

50
100
50
500

10

227

227.1
228.9
229
229
229
229
229
229

229
229

229

230.6
230.6
230.6
231
j

1330
1330
1330
1330
1330
1330
1320
1320
1320
1310
1310
1310
1310
1310
1310
1310
1310
1310
1310
1300
1300
1300
1300
1300

KFGQ
KFKZ

10
10

1330

22 7

231

5

KFOB
KFOR
KFQZ
KFWI
WDAD
WEBL
WFBE
WIBO
KFVN
WOWO
WJBR
KMMJ
KFLV
KPPC
WAIT
WBBL
WCBM
WDBJ
WGBR
WSAJ
WSAN

150
100
10
I

1000
50
500
50

1000
100
50
10

50
50
50

I

10

1

I

I

250
100
500
50

KFPR

10
5

10

I

WCLO
WIBZ
KDLR
KFDZ

Junction City, Kans.
Olympia, Wash.
Anderson, Ind.
Flushing, N. Y.
Red Bank, N. J.
Buffalo, N. Y.
Oakland, Cal.
San Francisco, Cal.
Logansport, Ind.
Parkersburg, Pa.
Norfolk, Va.
Takoma Park, Md.
Pensacola, Fla.
Bellefontaine, O.
Rock Island, Ill.
Culver, Ind.
Elkins Park, Pa.
Poynette, Wis.
Iowa City, Ia.
Laport, Ind.
Everett, Wash.
Ogden, Utah
Cape Girardeau, Mo.
Laconia, N. H.
Greensboro, N. C.
Paterson, N. J.
Royal Oak, Mich.
Chicago, Ill.
Harrisburg, Ill.
Boone, Iowa
Kirksville, Mo.
Burlingame, Cal.
David City, Neb.
Hollywood, Cal.
San Francisco, Calif.
Nashville, Tenn.
U. S. (Portable)

Seymour, Ind.
Chicago, Ill.
Fairmont, Minn.
Ft. Wayne, Ind.
Omro, Wis.
Clay Center, Nebr.
Rockford, Ill.,
Pasadena, Cal.
Taunton, Mass.
Richmond, Va.
Baltimore, Md.
Roanoke, Va.
Marshfield, Wis.
Grove City, Pa.
Allentown, Pa.
Los Angeles, Cal.
Camp Lake, Wis.
Montgomery, Ala.
Devils Lake, N. D.
Minneapolis, Minn.

.

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

Frequency (Kilocycles)

Power (Watts)

Call Letters

231

1309

231

1300

231

1300

50
500
500

231

1300

100

KFOT
KQW
KUT
WBRE

231

1300

231

1300

100
50

231.6

20

233

1300
1290

233

1290

500

233

1290
1290

10

50

WKBE
WTAX
WHBG
KFEY
KFON
WDBZ
WHBQ

1290

10

WJBK

1290
1280
1280
1280
1280

50
50
50

1280
1280
1280

100

WOKO
KFUP
KMJ
WEBE
WFBD
WFDF
WGBM
WQAC
WGBX
WJBC
WHBJ
KFLU
KFOO
KFVG
KW KC
WBOQ
WCAM
WFBJ
WGBF
WGMU
WRMU
WTAD
WIBA
KFBS
KFCB
KFWU

Wave Length (Meters)

233
233

233
234

234
234
234
234
234
234

i

234.2
234.2
234.4

1190
1280

10

10
5

30
100
500
100

1280
1270

50

236
236

1270

250

236
236
236
236
236
236

127C

15

100

238
238
238

1270
1270
1270
1270
1270
1270
1270
1270
1270
1260
1260
1260
1260

238
238
238

1260
1260
1260

500

238
238

3500

240
240
240
240
240
240
240
240
240
240

1260
1260
1250
1250
1250
1250
1250
1250
1250
1250
1250
1250
1250
1250

240

1250

t

236
236
236

236.1
238

239.9
240

20

100

250
100

500
100
100

50
100
15

100

100
10

200
10
10

100
10
10

500
10

1000
100

100

50

500
10

500
500

KFYJ
KMTR
WBBP
WHBN
WHT
WRAW
KFUM
KFHL
KFLX
KFVE
KFVI
KTAB
KZM
WABI
WCAT
WDBO
WGBI
WHAP
WOAX

Location

Wichita, Kans.
San Jose, Cal.
Austin, Tex.
Wilkes- Barre, Pa.
W ebster, Mass.
Streator, Ill.
Harrisburg, Pa.
Kellogg, Idaho
Long Beach, Calif.
Kingston, N. Y.

Memphis, Tenn.
Ypsilanti, Mich.
New York, N. Y.
Denver, Colo.
Fresno, Cal.

Cambridge, Ohio
Philadelphia, Pa.
Flint, Mich.
Providence, R. I.
Amarillo, Tex.
Orono, Me.
La Salle, Ill.
Fort Wayne, Ind.
San Benito, Tex.
Salt Lake City, Utah
Independence, Kans.
Kansas City, Mo.
Richmond Hill, N. Y.
Camden, N. J.
Collegeville, Minn.
Evansville, Ind.
Richmond Hill, N. Y.
Richmond Hill, N. Y. (Yacht)
Carthage, InL
Madison, Wis.
Trinidad, Colo.
Phoenix, Ariz.
Pineville, La.
Houston, Tex.
Los Angeles, Cal.
Petoskey, Mich.
St. Petersburg, Fla.
Chicago, Ill.
Reading, Pa.
Colorado Springs, Colo.
Oskaloosa, Iowa
Galveston, Tex.
St. Louis, Mo.
Houston, Tex.
Oakland, Cal.
Oakland, Cal.
Bangor, Me.
Rapid City, S. D.
Winter Park, Fla.
Scranton, Pa.
New York, N. Y.
Trenton, N. J.

s

)

¡
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RADIO BROADCAST STATIONS OF THE

Wave Length (Meters)

Frequency (Kilocycles)

Power (Watts)

240

1250

242
242

1240

20
50

1240

10

242
242

1240

50
500

242
242

1240

1240

242

1240

242

1240

242
242
242

1240
1240
1240
1240
1230
1230
1230
1230
1230
1230
1230
1230

242.2
243.8
243.8
243.8
244
244
244
244
244
246
246

246
246

-

100
100

100

50
5000
50

1220

1220
1220
1220
1220
1220

246
246
246

50
250
50
100
100
1000
50
500
1000
100
100
500

1240

10

50

U. S.

BY WAVELENGTHS AND FREQUENCIES

Call Letters

WSMH

Owosso, Mich.

KFFP
KFPM
KFXH

Moberly, Mo.
Greenville, Tex.
El Paso, Tea.
Clarinda, Iowa
Philadelphia, Pa.
Boston, Mass.
Oxford, Miss.
Nashville, Tenn.
Superior, Wis.
Grand Rapids, Mich.
Cambridge, Ill.
Plainfield, Ill.
Minneapolis, Minn.
Boston, Mass.
Galesburg, Ill.
Missoula, Mont.
Buffalo, N. Y.

KSO
WABY
WBZA
WCBH
WCBQ
WEBC
WOOD
WTAP
WWAE
WAMD
WATT
WRAM
KUOM
WEBR
WGBB
WNAX
WSAZ
WBAL
KDYL

KFJI
KFJY

500
50

KFVW

1220

500

1220

15

WABX
WEBD

KGY

246
4444
246
246

1220

50

WIBR

1220

246
246

1220
1220

50
500
500

247.8

1210
1210
1210
1210
1210

WQAE
WRR
WSOE
WIOD
KFBK
KFEC

248
248

248
248
248
248
248
248
248
248
248
248
248
248
248
250
250
250
250
250
250
25b
250

1000
100
50
'

100
10

1210
1210

250

1210

10

1210
1210

50
1000

1210

50

100

1210

100

1210

1000

1210
1210

10

100

1210
1200

250
100

1200
1200
1200
1200
1200
1200
1200

10

I.ocatioo

KFIF
KFJB
KFOX
KFRB
KFYR
KWG
WAPI
WBRC
WCSO
WEW
WGAL
WMAY
WNBH
KFDX
KPVY

500
250
250
50
500

KFXF
KLS
KM()
WFBC
WGES

10

WHBA

Freeport, N. Y.
Yankton, S. D.
Pomeroy, Ohio
Baltimore, Md.
Salt Lake City, Utah
Astoria, Oregon
Fort Dodge, Ia.
San Diego, Cal.
Lacey, Wash.
Mount Clemens, Mich.
Anderson, Ind.
Weirton, W. Va.
Springfield, Vt.
Dallas, Tex.
Milwaukee, Wis.
Miami Beach, Fla.
Sacramento, Cal.
Portland, Oregon
Portland, Oregon
Marshalltown, Ia.
Omaha, Neb.
Beeville, Tex.

Bismarck, N. D.
Stockton, Cal.
Auburn, Ala.
Birmingham, Ala.
Springfield, O.
St. Louis, Mo.
Lancaster, Ni.
St. Louis, Mo.
New Bedford, Mass.
Shreveport, La.
Albuquerque, N. Mex.
Colorado Springs, Colo.
Oakland, Cal.
Tacoma, Wash.
Knoxville, Tenn.
Oak Park, Ill.
Oil City, Pa

.

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

Wave Length (Meters)

Frequency (Kilocycles)

Power (Watts)

250
250
250

1200
1200
1200

100

2M0

1200

500

250

100

252

1200
1200
1200
1200
1190
1190
1190
1190
1190
1190
1190
1190
1200
1190
1190
1190
1190

252

1190

50

252

1190

100

252

1190

10

254
254
254
254
254

1180
1180

50
50
100

'254

1180
1180
1180
1180
1180
118ff
1180
1180

254
254
254

r180
r180
1180

254
254
254
254
254
256
256
256
256
256
256
256
256
256
256

1180

10

1180
1180

500
10
100
100
100
50
500

250
250
250
252
252
252
252
252
252
252
252
252

252
252
252

254
154
254
254

256.3
256.3
256.4
256.4
258

1180
1180
1170

1170
1170
1170
1170
1170
1170
1170
1170
1170
1170
1170
1170
1170
1160

50
100

100
100

250
50
50
15

500
500
200
50
50
100
100

500
150
100

100
20

500
200
500
100
20
10

100

50

100

500
100

500
100
50
1000
500
100
500
100
20

Call Letters

Location

West De Pere, Wis.
Philadelphia, Pa.
Tulsa, Okla.
Chicago, Ill.
Boston, Mass.
Philadelphia, Pa.
Scranton, Pa.
Philadelphia, Pa.
Gunnison, Colo.

WHBY
WIAD
WLAL
WMBB
WNAB
WNAT
WQAN
WWAD
KFHA

St. Paul, Minn.
Dublin, Tex.
Holywood, Calif.
Shenandoah, Iowa
Chickasha, Okla.
Le Mars, Iowa
New Orleans, La.
Burlington, Vt.
Syracuse, N. Y.

KFOY
KFPL
KFWB
KMA
KOCW
KWUC
WBBS
WCAX
WFBL

Newark, N. J.
Newark, N. J.
Raleigh, N. C.

WGCP
WNJ
WRCO
WRHM
WSRO
WTAL
KFEL

KFJZ
KFLR
KFWH
WABC
WCAJ
WCBA
WEAI
WFBR
WFBZ
WHBC
WIAS
WJAK
WJBB

I

Ithaca, N. Y.
Baltimore, Md.

WNAD
WREC
WSAR
WTAQ

I

KFIQ
KFUS
KOWW
KRE
KTNT
WBAX
WDOD
WHBP
WRHF
WRVA
WCSH
WRAK
WBDC
WMBC

KFPW

Minneapolis, Minn.
Hamilton, Ohio
Toledo, Ohio
Denver, Colo.
Fort Worth, Tex.
Albuquerque, N. M.
Chico, Calif.
Asheville, N. C.
University Place, Neb.
Allentown, Pa.

-

Galesburg, Ill.
Canton, Ohio
Burlington, Iowa
Kokomo, Ind.
St. Petersburg, Fla.
Norman, Okla.
Coldwater, Miss.
Fall River, Mass.
Eau Claire, Wis.
Yakima, Wash.
Oakland, Calif.
Walla Walla, Wash.
Berkeley, Calif.
Muscatine, Iowa
Wilkes -Barre, Pa.
Chattanooga, Tenn.
Johnstown, Pa.
Washington, D. C.
Richmond, Va.
Portland, Me.
Escanaba, Mich.
Grand Rapids, Mich.
Detroit, Mich.
Carterville, Mo.

29
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS
AND FREQUENCIES

Wave Length (Meters)

258
258
258
258
258
258
258

I

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
283
263
263
263
263
263
263

265.3
266
266
266
266
266
266
266
266
266

267.7
267.7
267.9
268
268
268

Frequency (Kilocycles)

I

1160
1160
1160
1080
1160
1160
1160
1160
1160
1160
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1150
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1140
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130
1120
1120
1120
1120
1120
1120

Power (Watts)

Call Letters

50
250
25

KFUL
KOCH

Galveston, Tex.

WAAD
WABO
WADC

Cincinnati, Ohio.
Rochester, N. Y.

100

500
100
50
500
500
100
500
100
100
500
100-1000
100
50
250
500-5000
500
500

WHEC
WNAL
WPCC

WRNY
WLTS

KFJF
KFMR
KFUT
KFWA
WABQ
WARC
WDAY
WEAM
WKAF
WMAZ
WPSC
WSKC
WSSH
WTAR
WTAZ

100
100
I

¡

¡

i

100
15

KFJR

50
50
1000
50
50
500
250
500

KFMW
KFNF
KTBR
WABR

50
500
100
100
250
250
100
100
250
500
1000
500
50
500
100
500
50
50
10
500
500
100

I

I

WAAM
WCAD
WCAR
WCBE
WDAG
WEBZ

I

i

5

100

Location

I

I

i

WDGY
WQAM
WRAV
WSDA
WWAO

i

I

KFIO
KFPY

-

KLZ
WBCN
WENR
WGHB
WHAV
WMAK
WTAB
WWI

KFRC
WDAH
WBBY
KFEQ
KFH
WDRC

I

I

I

1

1

.

Akron, Ohio
Rochester, N. Y.
Omaha, Neb.
Chicago, Hl.
New York, N. Y.
Chicago, Ill.
Oklahoma, Okla.
Sioux City, Iowa
Salt Lake City, Utah
Ogden, Utah
Haverford, Pa.
Medford Hillside, Mass.
Fargo, N. D.
North Plainfield, N. J.
Milwaukee, Wis.
Macon, Ga.
State College, Pa.
Bay City, Mich.
Boston, Mass.
Norfolk, Va.
Lambertville, N. J.
Portland, Ore.
Houghton, Mich.
Shenandoah, Iowa
Portland, Ore.
Toledo, Ohio
Newark, N. J.

Canton, N. Y.
San Antonio, Tex.
New Orleans, La.
Amarillo, Tex.
Savannah, Ga.
Minneapolis, Minn.
Miami, Fla.
Yellow Springs, Ohio
New York; N. Y.
Houghton, Mich.
Spokane, Wash.
Spokane, Wash.
Denver, Colo.
Chicago, Ill.
Chicago, Ill.
Clearwater, Fla.
Wilmington, Del.
Lockport, N. Y.
Fall River, Mass.
Dearborn, Mich.
San Francisco, Cal.
El Paso, Tex.

Charleston, S. C.
1

Oak, Neb.
Wichita, Kans.
New Haven, Conn.

_
:
.

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

Wave Length (Meters)

Frequency (Kilocycles)

Power (Watts)

1120
1120

500
250
100
100
100
500

268
268
268
268
268
268
268
268
270
270
270
270
270
270
270
270
270
270
270
270

272.6
272.6
272.6
272.6
272.6
273
273
273
273
273
273
273
273
273
273
273
273
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
'275

1120
1120
1120
1120
1120
1120
1110
1110
1110
1110

.

I

WSAX
WTAG
KFBU
WBAO
WDBE
WEAN

10

100

500
100
500
500
500
1000
100

1100
1100

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090
1090

WJBO
WNOX
WRAX

500
500
100
100
500
1500
500
250
500
750

1110
1110
1110
1110
1110
1110
1100
1100
1100
1100

'

WEBW
WFBM
WJAM

I

100

1110
1110

100

.

50
100
500
250

250
10

.

250
500
500
250
50
500
500
500
50
500
500
250
500
100
100 '

500
500
500
100
20
100

5000
100
250

Location

Call Letters

I

WGHP
WGST
WJAG
WJBL
WOI
WOWL
WRK
WTAW
KFAD
WBBR
WEBJ
WFBH
WHK
KFDY
KFIZ
KFKA
KFLZ
KHQ
WBAA
WDAE
WFAM

WIL
WRM
WRW
WSBF
KFBB
KFKU
KFSG
KQV
WABZ
WAFD
WBAK

WBT
WCAC
WCAO
WEAU
WFAV
WHAD

WHAR
WKY
WLAP
WMAC
WORD
WPAK
WSBT

Beloit, Wis.

I

j

Indianapolis, Ind.
Cedar Rapids, Iowa
New Orleans, La.
Knoxville, Tenn.
Gloucester City, N. J.
Chicago, Hl.
Worcester, Mass.
Laramie, Wyo.
Decatur, HI.
Atlanta, Ga.
Providence, R. I.
Detroit, Mich.
Atlanta, Ga.
Norfolk, Nebr.
Decatur, Ill.
Ames, Iowa
New Orleans, La.
Hamilton, Ohio
College Station, Tex.
Phoenix, Ariz.
Rossville, N. Y.
New York, N. Y.
New York, N. Y.
Cleveland, Ohio
Brookings, S. Dak.
Fondulac, Wis.
Greeley, Colo.
Anita, Iowa
Spokane, Wash.
West Lafayette, Ind.
Tampa, Fla.
St. Cloud, Minn.
St. Louis, Mo.
Urbana, Ill.

.

Tarrytown, N. Y.
St. Louis, Mo.
Havre, Mont.
Lawrence, Kans.
Los Angeles, Cal.
Pittsburgh, Pa.
New Orleans, La.

Port Huron, Mich.
Harrisburg, Pa.
Charlotte, N. C.
Storrs, Conn.
Baltimore, Md.
Sioux City, Iowa
Lincoln, Neb.
Milwaukee, Wis.
Atlantic City, N. J.
Oklahoma, Okla.
Louisville, Ky.
Cazenovia, N. Y.

Batavia, Ill.
Fargo, N. D.
South Bend, Ind.

.

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

Wave Length (Meters)

Frequency (Kilocycles,

Power (Watts)

Cal Letters

Location
i

275
275
-'75
21., 2
27o h
277 o
277 s
27S
278

1090

500

1090
1090
1090
10ä0
10x0

1000
100

500
500

WCAU
WLB

10s)

100

WSMK
WSWS
WWL
\\'OCL

15

278

10s0

100

27?;

luso

500

27S

10.0

500
200
100

WFBG
KFJM
KOIL
KUSD
KWCR
KWWG
WAAF
WDZ

1080

10

W'GBC

1080

500
100
500
500
1000
500
50
750
5000
1500
500
500
500
1000
1000
500
500
50
3500
5000
750
500
500
500
1000
750
500
1000

WGBU
WHAM

10s0

100

10ti0

500

1(1SO

278
278

1080

27s

10210

2

1080
1080
10S0

97s
27.s

1080
G

2S0..2

280.2
280.2
280.2
280.2
282.8
252.8
285.5
285.5
286
286
288

288.3
293.9
293.9
293.9
296.9
299.8
299.8
299.8
303
303

1080
1070
1O7O

1070
1070
1070
1060
10(10

1050

1050
1050
1050

1040
1040
1020
1020
1020
1010
1000
1000
1000
990

I

990

4000

305.9

980

1000

305.9

980

500

309.1
315.6
315.6

970
950
950

Var.
500
1000

315.6

950

500

315.6

950
940
940
940
930
930
920

500
1000
750
500
5000
1500
1000

319
319
319

322.4
322.4
325.9

Dayton, Ohio
Wooddale,
New Orleans, La.
Jamestown, N. Y.
Philadelphia, Pa.
Minneapolis, Minn.
Altoona, Pa.
Grand Forks, N. 1).
Council Bluffs, Iowa
Vermillion, S. D.
Cedar Rapids, Iowa

t

Brownsville, Tex.
Chicago, Ill.
Tuscola, Ill.

Memphis, Tenn.
Fulford -by -the -Sea, Fla.
Rochester, N. Y.
Minneapolis, Minn.
Stevens Point, Wis.
Kansas City, Mo.
Valparaiso, Ind.
Boise, Idaho
Boise, Idaho
St. Louis, Mo.
St. Louis, Mo.
Corvallis, Ore.
Boston, Mass.
Lawrenceburg, Tenn.
Nashville, Tenn.
East Lansing, Mich.
Lansing, Mich.
Berrien Springs, Mich.
Columbus, Ohio
New York, N. Y.
Hastings, Neb.

\MIDI
WLBL
WOQ
WRBC
KFDD
KFAU
KFQA
KMOX
KOAC
WNAC
WOAN
WSM
WKAR
WREO
WEMC
WMAN
WLWL

KFKX
KTBI

I

I

¡

WAIU
WEAO
KPRC
KSL
KUOA
WPG
WGN
WLIB
KTCL
WJAR
KDKA
KFDM
KPSN
WAHG
WGBS

KQP
WGR
WSMB
KOA

WJAZ
WKRC

Los Angele
I

j

Columbus, Ohio
Columbus, Ohio
Houston, Tex.
Salt Lake City, Utah
Fayetteville, Ark.
Atlantic City, N. J.
Chicago, Ill.
Chicago, Ill.
Seattle, Wash.
Providence, R. I.
Pittsburgh, Pa.
Beaumont, Tex.
Pasadena, Cal.
Richmond Hill, N. Y.
New York, N. Y.
Portland, Ore.
Buffalo, N. Y.
New Orleans, La.
Denver, Colo.
Chicago, HI.
Cincinnati, Ohio

.

`

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

Wave Length (Meters)

Frequency (Kilocycles)

Power (Watts)

325.9

920

5000
50
500
2000
500
1000
500
500

1320
1150

327
329

331.1
336.9
336.9
336.9
336.9
336.9
340.7
340.7

900
890

341

344.6
345

348.6
348.6
348.6
352.7
352.7.
360

360.1
361.2
365.6
355.6
370

370.2
374.. 8

.

375

379.5
379.5
384.4
384.4
384.4
389.4
389.4
394.5
394.5
394.5
399.8
405

405.2
405.2
416.4
422.3
422.3
428.3
428.3
434.5
440.9
440.9
440.9
440.9
447.5
447.5
454.3
454.3
455

I

890
890
1090
890
880
880
880
870
870
860
860
860
850
850
833
830
830
820
820
810
810
800
800
790
790
780
780
780
770
770
760
760
760
750
740
740
740
720
710
710
700
700
690
680
680
680
680
670
670
660
660
660

1000
1000
500
500
5000
5000
1000
500
500
500
1000
100

500
4000
500
500
2000
500
750
500
10000
500
1000
500
500
1000
1000
500
500
2000
500
500
500
1000
5000
1000
5000
1000
1000
1000
1000
500
1000
500
1000
500
1000
1000
50000

Location

Call Letters

,

WSAI
WDBK
KWKH
WBZ
KFMX
KNX
WCAL
WJAS
WJAX
KFAB
KSAC
W M CA

WCBD
WLS
KOB
KWSC
WEEI
WJAD
WWJ
WQAO
WHN
KGO
WDAF
WHB
WEBH

WJJD
KTHS
KVOO

WGY
WHAZ
KJR
WAAW

.

WMBF
WEAR
WTAM
WFI
WLIT
WOAI
WHAS
WOR
KHJ
WJY
WCCO
WKRC
WLW
KPO
WSB
NAA
KLDS

WDWF-WLSI
WMAF
WOS
WMAQ
WQJ
KFOA
KTW
WJZ

Cincinnati, Ohio
Cleveland, Ohio
Shreveport, La.
Springfield, Mass.
Northfield, Minn.
Los Angeles, Cal.
Northfield, Minn.
Pittsburgh, Pa.
Jacksonville, Fla.
Lincoln, Nebr.
Manhattan, Kans.
New York, N. Y.
Zion, Ill.
Chicago, Ill.
State College, N. Mex.
Pullman, Wash.
Boston, Mass.
Waco, Tex.
Detroit, Mich.
New York, N. Y.
New York, N. Y.
Oakland, Cal.
Kansas City, Mo.
Kansas City, Mo.
Chicago, Ill.
Mooseheart, Ill.
Hot Springs National Park, Ark.
Bristow, Okla.
Schenectady, N. Y.
Troy, N. Y.
Seattle, Wash.
Omaha, Neb.
Miami Beach, Fla.
Cleveland, Ohio
Cleveland, Ohio
Philadelphia, Pa.
Philadelphia, Pa.
San Antonio, Tex.
Louisville, Ky.
Newark, N. J.
Los Angeles, Cal.
New York, N. Y.
St. Paul- Minneapolis, Minn.
Cincinnati, Ohio
Cincinnati, Ohio
San Francisco, Cal.
Atlanta, Ga.
Arlington, Va.
Independence, Mo.
Cranston, R. I.
Dartmouth, Mass.
Jefferson City, Mo.
Chicago, Ill.
Chicago, Ill.
Seattle, Wash.
Seattle, Wash.
New York, N. Y.

33

34

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

Wave Length (Meters)

Frequency (Kilocycles)

461.3

508.2
508.2
508.2
516.9
516.9

650
640
640
640
630
630
630
620
620
610
610
600
600
590
590
590
590
580
580

526

570

526

570
5i()

1000

560
560
550
550

750
2000
500
500

467
4(18.5
469

_

475.9
475.9
475.9
483.6
484

491.5
491.5
499.7
499.7
508

526

535.4
536

545.1
545.1

Power (Watts)

500
4000
1000
500
1500
500
500
5000
500
500
5000
500
500
500
1000
500
500
5000
5000
5000
1000

Call Letters

Location

WCAE

Pittsburgh, Pa.

KFI
WRC

Los Angeles, Calif.
Washington, D. C.
Washington, D. C.
Fort Worth, Tex.
Dallas, Tex.

WCAP
WBAP
WFAA

WTIC
WOC
WSUI
KGW
WEAF

KFRU
WMC
KLX
KFQB

WIP
WOO
WCX

WJR
WHO
WNYC
WOAW
WHA
KYW
KFUO
KSD

Hartford, Conn.
Davenport, Iowa
Iowa City, Iowa
Portland, Ore.
New York, N. Y.
Columbia, Mo.
Memphis, Tenn.
Oakland, Cal.
Fort Worth, Tex.
Philadelphia, Pa.
Philadelphia, Pa.
Pontiac, Mich.
Detroit, Mich.
Des Moines, Iowa

'

'

New Vnrk_ N_ V
Omaha, Neb.
Madison, Wis.

Chicago, Ill.
St. Louis, Mo.
St. Louis, Mo.

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

The Memorial Pipe Organ
-in the station studio of
KFNF.

Henry Field, owner
of the station and
his children.

One section of 126 Fiddlers who appeared at the station.

MENAR'MAN
G-t.l

Henry Field, Announcer of
the

station.

4 O N(,-t1

A

group of contestants who participated In an accordion
contest held at this station.

RADIO

A view
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REVIEW AND RADIO LISTENERS GUIDE AND CALL BOOK

of the station studio which shows its artistic arrangement.
well known in radio
Felipe Delgado. Spanish baritoneWest.
and theatres of

1

(s

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

Leslie Adams pianist. a favorite with radio audiences
la the West.

L

r..r"r.i...e
Soloist with
The Gunzman Trio. Jean Hayden, Soprano

r

-

-

`F.

.............'éF."":..

Glen Rice. Chief Announcer of "KFI ".

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND
CALL BOOK

g4 ü U 6A 0
Mrs.
Pauline Stlifler Atlass,
concert violinist.

Corinne Jordan,
assistant director and
staff ccompanlst.

0
"The Two Jays" Is the title
by which Fred Jesko and
Corinne Jordan are known.

M iss

Miss Vivian Sheaffer, a
popular blues singer.

Ilaruld Anderson, a pofessional accordian
pla. er.

u

n

Prof. W. J. Williams. Faculty Manager at Rensselaer Poly.
technic Institute Communication Department office.
0

1111110111111111111

c

FG6U17

D

Students' Symphony Orchestra, Rensselaer
institute. Troy, N. Y.

Pola tecfrute

[NoU---

1c:c_

u

o

Broadcast apparatus at Radio Station WHAT.. Chief Operators
at the desk during program.

o
r,

Russell Sage Laboratory, Rensselaer Polytechnic Institute, Troy,
N. Y., showing antenna of radio station.

RADIO BROADCAST STATIONS OF
THE UNITED STATES
By
Stata

States and Cities
Power Watts

Rave Length (Meters)

Call Letters

Cities

i

ALABAMA
6

's

ARIZONA
{{

..
ARKANSAS
66

CALIFORNIA
4'

Auburn
Birmingham
Montgomery
Flagstaff
Phoenix
Phoenix
Fayetteville
ings, National Park
Alma (Holy City)
Avalon, Catalina Island

I

Berkeley
Big Bear Lake

66

,,

Burlingame
Chico
Fresno

66

'4

«
66
66
66
66

66
66
66
46
64
66
66

64

«
«
66
66
66

«
66
46
66
66

«
66

«
66

46

46
66
66

6 4

I

I

Hollywood
Hollywood
Long Beach
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles

Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oakland
Oxnard
Pasadena
Pasadena
Sacramento
San Bernardino
San Diego
San Diego
San Francisco
San Francisco
San Francisco
San Francisco
San Francisco
San Jose
San Jose
San Pedro
Santa Maria
Stockton

I

I

37

WAPI
WBRC
WIBZ
KFXY
KFAD
KFCB
KUOA

248
248

1000
50

230.6
205.4
272.6

100

238

100

299.8

750

KTHS

374.8

750

KFQU
KFWO
KRE
KFXB
KFOB
KFWH
KMJ
KFQZ
KFWB
KFON
KFI
KFPR
KFSG
KHJ
KMTR
KNRC
KNX
KTBI
KFUS
KFUU
KFWM
KGO
KLS
KLX
KTAB

217.3
211.1

I

10

50

100

250

I

256

100

202 .6

500
50
100

226

I

254
234
226

50
50
500

252

500
4000
500
500
500

233

467

230.6
275

405.2

500
250

238
208

336.9
293.9

1000
750
50

256
220

100

207

500

361.2
250

508

I

240

4000
250
500
1000
100

KZM

240

KFYF
KPPC
KPSN
KFBK
KFWC
KFBC

205.4

10

229

50

KFVW

246

KFRC
KFWI
KGTT
KJBS
KPO
KFAF
KQW
KFVD
KSMR
KWG

267.7

315.6
248

211.1
215.7
,

1000
100
50

50
500
50

226

500

207

50

220

428.3
217.3
231

5

1000
50
500

205.4
209.7

50
100

48

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

States

COLORADO
66
66
66

66
66

.6

..
44,

..

CONNECITCUT

.
DELAWARE

DIST. OF COLUMBIA

FLORIDA
66

66
66
66

66

..

GEORGIA
66

..
66

IDAHO

ILLINOIS
64

64

66

..
..

..
..
U

.

Cities

Colorado Springs
Colorado Springs
Denver
Denver
Denver
Denver
Edgewater
Greeley

Gunnison
Trinidad
Hartford
New Haven

Storrs
Wilmington
Washington
Washington
Washington
Washington
Clearwater
Fulford -by- the -Sea
Jacksonville
Miami
Miami Beach
Miami Beach
Pensacola
St. Petersburg
St. Petersburg
Tampa
Winter Park
Atlanta
Atlanta
Atlanta
Macon

Savannah
Boise
Boise
Kellogg

Batavia
Cambridge

Carthage
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago

I

Call Letters

Wave Length (Meters)

Power Watts

KFUM

239.9

100

KFXF
KFEL
KFUP

250
254

KLZ
KOA

KFXJ
KFKA
KFHA
KFBS
WTIC
WDRC
WCAC
WHAV
WCAP
WMAL

WRC
WRHF
WGHB
WGBU
WJAX
WQAM
WIOD
WMBF
WCOA
WHBN
WJBB
WDAE
WDBO
WDBE
WGST
WSB
WMAZ
WEBZ
KFAU
KFDD
KFEY
WORD
WTAP
WTAD
KYW
WAAF
WBBM
WBBZ
WBCN
WEBH
WENR
WFKB
WGES
WGN
WHBL
WHBM
WHT

WIBJ
WIBM
WIBO
WJAZ

234
266

322.4
215.7'

500
50
50
250
5000
10

273

50

252

50

238

15

475.9

500

268

100

275

500
50

266
469

212.6
468.5

500
100
1000

256

50

266
278

500

336.9
263

247.8
384.4

500
1000
100

1000

222

500
500

238

10

254

10

273

250
500

240
270
270

428.3
261
263

280

278.6

100

500
1000

500
50
750
50

233

10

275

5000

242

50

236

50

536

2000
200

278

225.4
215.7

1500

266
370

500
2000
1000

266

217.3
250
303

215.7
215.7
238

215.7
215.7

50

500
500
1000
50
20
3500
50
10

226

1000

322.4

1500
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

Call Letters

States

"
"
"

"

"
"

WKBG
WLIB
WLS
WLTS
WMAQ
WMBB
WOK
WPCC
WQJ
WSAX
WSBC

215.7

100

4000
5000

303
345

1

258.5
447.5

100
1000

250

500
5000
500
500

217.3
258

447.5

i

268

100

210

1000

WBAO

270

100

WJBL
WEHS
WFBZ

270

500

"

Decatur
Evanston
Galesburg
Galesburg
Harrisburg
Joliet
Joliet
Joliet

WRAM
WEBQ
WCLS
WJBA
WKBB

'

La Salle

WJBC

243.8
225.4
214.2
206.8
214.2
234.2
370.2
242.2

'

"
"

'
'

"
__

i
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Chicago
Decatur

"

Power Watts

Wave Length (Meters)

'
'

"
"
"
"

"

"
"
"
"
''
INDIANA

"
"
"
"

'

"
"
"
"
64

"
"
"
IOWA

"

'

"

'"
"

'

"
"
"
"

"

Mooseheart
Plainfield
Rockford
Rock Island

Streator
Tuscola
Urbana
Wooddale
Zion
Anderson
Anderson
Culver
Evansville
Fort Wayne
Fort Wayne

Indianapolis
Kokomo
Laport
Logansport
Seymour
South Bend
Valparaiso
West Lafayette
Ames
Anita
Boone

Burlington
Cedar Rapids
Cedar Rapids
Clarinda
Council Bluffs
Davenport
Des Moines
Fort Dodge

Iowa City
Iowa City

20
100
10

150

50
100
100

229

WHBF
WTAX
WDZ
WRM
WSWS
WCBD
WEBD
WHBU
WHBH
WGBF
WHBJ
WOWO
WFBM
WJAK
WRAF
WIBW
WFBE
WSBT
WRBC

222

100

WWAE
KFLV

I

10

254

500
500
100

WJJD

I

202.6

231

50

278

100

273

500

275

1000

344.6

5000

246

15

218.8

10

222

100

236

500

234
227

50
500

268

250

254

50

223.8

100

220
226

100

275

250

278

500

WBAA
WOI

273

250

270

750

KFLZ
KFGQ
WIAS
KWCR
WJAM
KSO
KOIL
WOC
WHO

273

100

226

10

KFJY
KFQP
WSUI

10

254

100

278

483.6

500
100
500
500
5000

526
246

5000
50

268
242
278

223.7
484

10

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

States

IOWA
t{

..
U

.'

..
U

KANSAS
u

..
..
64

..

KENTUCKY
Li

LOUISIANA
64

..

..

66

.
..

MAINE
'

MARYLAND
..
64

MASSACHUSETTS

..
..

MICHIGAN

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
Detroit

Call Letters

I

Wave Length (Meters)

Power Watts

KWUC

252

KFJB
KTNT
KFHL
KFNF

50

248
256
240
263
252
261
275
236

10

KMA

KFMR
WEAU
KFVG

KFJC
KFKU

218.8

KSAC

340.7

KFH
KFOT
WHAS
WLAP

268

15

10

500
500
500
50
500
20

399.8
275
275

50

252

WFBR
WBES
WATT
WBZA
WEEI
WNAB
WNAC
WSSH
WMAF
WSAR
WTAB
WARC

5

268
270
319
275
238
250
329
240

100
10

500
I

100
100
100

1000
100

246

500
500
5000

275

100

229
254
222

50
100

243.8

100

242

250
500
100
500
100

348.6
250

280.2
261

440.9

100

1000

254

100

266
261

100

209.7
248

331.1

\

50

263

234.2
256.3

WBAL
WCAO
WCBM

WGHP
WJR
WMBC

1000
500
100
100

231

WJBO
WOWL
WSMB
WWL
KFWU
KFDX
KWKH
WABI
WGBX
WCSH

WWW I

10

275

WABZ
WBBS
WCBE

WIBH
WNBH
WBZ
WAIT
WKBE
WTAG
WSKC
WEMC

500

100

30
250
2000

229

10

231

100

268

500

261

100

286

500
500
1500
5000

266
270

516.9
256.4

100
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

MICHIGAN

i

"
66

66

.{

a

"

"
"
"
"
"
I

MISSISSIPPI

"
MISSOURI

`
"

"
"

`
"
"
"

"
"

"

'
"

`
"
"
"
"

`
"
MONTANA

NEBRASKA

`
44

Detroit
East Lansing
Escanaba
Flint
Grand Rapids
Grand Rapids
Houghton
Houghton
Lansing
Mount Clemens

WWI
WKAR
WRAK
WFDF
WBDC

352.7
285.5
256.3

WOOD
KFMW
WWAO
WREO
WABX
WSMH
WBBP

242

Fairmont
Minneapolis
Minneapolis
Minneapolis
Minneapolis
Minneapolis

64

"

Wave Length (Meters)

Petoskey
Pontiac
Port Huron
Royal Oak
Ypsilanti
Collegeville

M INNESOTA

"

Call Letters

Owosso

66

'

Cities

Minneapolis
Northfield
Northfield
St. Cloud
St. Paul
St. Paul- Minneapolis
Coldwater
Oxford (near)
Cape Girardeau

Carterville
Columbia
Independence
Jefferson City
Kansas City
Kansas City
Kansas City
Kansas City
Kirksville
Moberly
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
St. Louis
Havre
Missoula
Clay Center
David City
Hastings
-

Power Watts

i

1000
1000
100

234

100

256.4

I

263

500
1000
50

263

250

285.5

500

246
240

500

238

200
5000

20

VVCX

516.9

WAFD
WAGM

275

WJBK
WFBJ

233

10

236

100

KFVN
KFDZ
WAMD

227

50

WDGY
WHDI
WLB
WRHM
KFMX

WEIB

50

231

10

243.8

i

1000
500

263

278

Í

500
500

277.6
252

i

50

336.9
336.9

WCAL
WFAM

KFOY
WCCO
WREC
WCBH
KFVS
KFPW
KFRU
KLDS
WOS
KWKC
WDAF

500

225.4

500
500

273

10

252

50

416.4

i

5000

254

10

242

50

224

50

258

I

I

20

499.7
440.9
440.9

500
1000
500

236

365.6
365.6

100

500
I

500
1000

WOQ
KFKZ

278
226

10

KFFP

242

50

KFQA
KFUO
KFVE
KFWF
KMOX
KSD
WEW
WIL
WMAY
WSBF
KFBB
KUOM

280.2
545.1

KMMJ
KFOR
KFKX

229

5000
500
500
250
1500
500
1000
250
100
250
50
500
1000

226

100

240

214.2
280.2
545.1
248
273

248
273
275

244

288.3

!

5000
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RADIO B1toADCAsT s1AT10Ns OF THE

Cìtice

NEBRASKA

NEW HAMPSHIRE
NEW JERSEY'
66
60

NEW MEXICO

NEW YORK

Lincoln
Lincoln
Norfolk
Oak
Omaha
Omaha
Omaha
Omaha
Omaha
University City
Laconia
Atlantic City
Atlantic City
Camden
Elizabeth
Gloucester City
Lambertville
Newark
Newark
Newark
North Plainfield
Paterson
Red Bank

Trenton
Albuquerque
Albuquerque
State College
Bay Shore
Brooklyn
Buffalo
Buffalo
Buffalo
Buffalo

6

66.

66

66
66

66

..
..
H

..

al: l

cttera

Wave L.eutla s]1rtabJ

KFAB
WFAV

340
2-

WJAG
KFEQ
KFOX
KOCH

270

WAAW
WNAL
WOAW
WCAJ
WKAV

WHAR
WPG
N'FB1
WIBS
WRAX
WTAZ
WGCP
WNJ
N'OR
WEAM
WODA
WJBI
WOAX
KFLR
KFVY
KOB
WRST
WFRL
WEBR
1%'CR

-

rct

4

WALL,

250
100
250
500

500

224

SO

27 S

299.8

500
500

236

250

202.6

10

/68

500

2o1

15

)52

500

252

405 4

150
500

261

250

224

250

218.8

250

240

500

254

100

250

10
O

1000

215.7
205.4

250

244
319

100

100

750
50

205.4

WCAD
WMAC

263

Flushing
Freeport
Ithaca
Jamestown
Kingston
Lockport

WIBI
WGBB

218.8

50
250
100
50

244

100

WEAL

25.4

500

WOCL
WDBZ
W M AK

275.2

New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York
New York

W BN Y

WJY
WJZ
WLWL
WMCA
WMSG
WNYC
WOKO
WQAO
WRNY

-

1000

219

WEAF
WEBJ
WFBH
WGBS
WHAP
WHN

6

SO

54

34s

IN

100D

-

'res

24s
25s
3s4
258
526

Yo

WSV'S

Cazenovia

go

sTATES DV sIAIES AND C1T1E5

W PDQ

Canton

611

C\lIED

275

15

233

10

266

500
500
5000
500
500
500
500
500
1000
50000
3500
500
500
1000
50

209.7
491.5
272 -6

272.6
315.6
240

360.1
405.2
455
288
341

212.6
526
233
360

258.5

ì

100

500

1

RAUP) NIrwtU- %NT STA7p".+ OF 1HE

Cities

New York

NEW-YORK

'

Richmond Hill
Richmond Hill
Richmond Hill
Richmond 11111
Rochester
Rochester
Rochester

'

Roseville

Schenectady
Syracuse
Tarrytown
Troy
Utica

N()Rl'll ( ;Á1401.l

Asheville

%.\

Charlotte
Greensboro
Raleigh
Bismark

NORTH DAKOTA

Devils Lake

Fargo
Fargo
Grand Forks
Akron
Bellefontaine
Cambridge

()111()

Canton
Cincinnati
Cincinnati
Cincinnati
Cincinnati
Cleveland
Cleveland
C- leveland
Cleveland

Columbus
Columbus
Columbus
Dayton
Hamilton
Hamilton
Pomeroy
Springfield
Toledo

Toledo
OKLAHOMA

"
Is

l

Wooster
Yellow Springs
Bristow
Chickasha
Norman
Oklahoma
Oklahoma

klahoma
Tulsa
Astoria
O-

OREGON

I

t

MTED

TATES AND

.ITATF..,

Call Letter.

43

CITIES

\f

War. L -n:`.

Power Watts

250
500

WSDA
WANG

2(,.i

WBO()
WGMt"
WRMU

2;

WABO

'z

100

WH.1N1

'--

100

':.

100

, -

500

;15

100
100

_

_

WHE(;
WBBR

t

f,

(:Y

;

100

,

,

;

_ )

1%FRL

,-)

It «'

27;

1-

10000

-

500
500

\%II\7,

379

5

IB\

)0;

1

N'A ßC

154

20

ß"r
WNRC
W RCO
KFYR
KDI,R
WDAY
WPAK
K FJ M
WADC

, )ç

250

231

5

261

50

275

100

778

100

258

500

R'HßD

222

WERE
WHBC
WAAD
WKRC
WI,W
WSAI
,VDB K

234

\%

«FAR

-154- --

211

11)

252

i(1(1

24s

111

154

-

-

)(1

10

25

258
325

122

'1

42'

1000

.;

3

500(1

.125 q

5000
50

327
4

1000

r,

10(10

1000

WAIU
W EAO

389.4
193.9
293.9

W M AN

286

WSMK
WR K
WSRO
WSAZ
WCSO

);S

WI K
1

W 1"

\ N1

W ARR

WTAL
WABW
WRAV
KVOO
KOCW
WNAD

389

'.'

500

-

270

500
50
500
100

-

100

25 2

214

50

238
2', i

100

)5)

10

20,

50
8

50

,;

100

375

500

,;)
251

200
500

KFJF
KFYR

261

500

WKY

275

100

WLAL

250

100

KFJI

246

2

214.2

Corvallis

KOAC

280.2

Portland

KFEC

248

-

15

10

500
50

-
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RADIO BROADCAST STATIONS OF THE UNITED STATES
BY STATES AND CITIES

States

Cities

OREGON

"
"
"
"

"
PENNSYLVANIA

"
"
"
"

"
"
"
"
"

"

"
"

"
"
"
"
"

"
"
"

"

"__
"
"

"
"
"

"
RHODE ISLAND

"
"
"

"
"
SOUTH CAROLINA
SOUTH DAKOTA

"
"
"
TENNESSEE

"

"
66

KFIF
KFJR

248
263

KFWV
KGW

212.6
491.5

KQP
KTBR

319

Allentown
Allentown
Altoona
Elkins Park
Grove City
Harrisburg
Harrisburg
Harrisburg
Harrisburg
Haverford

WCBA
WSAN

Lewisburg
Oil City

"
"

1

Wave Length (Meters)

Portland
Portland
Portland
Portland
Portland
Portland

Johnstown
Lancaster

"

Call Letters

Parkersburg
Philadelphia
Phiadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Philadelphia
Pittsburghi
Pittsburgh
Pittsburgh
Pittsburgh
Reading
Scranton
Scranton
State College
Wilkes -Barre
Wilkes -Barre
Cranston
Providence
Providence
Providence
Providence
Providence
Charleston
Brookings
Rapid City
Vermillion
Yankton
Chattanooga
Knoxville
Knoxville

Lawrenceburg

263
254

229

Power W atte

100

50
50

500'
1000
50
200
100

WFBG
WIBG
WSAJ

277.8

100

222
229

250

WABB
WBAK

204
275

WHBG
WPRC
WABQ
WHBP
WGAL
WJBU
WHBA

231.6
215.6

250

10

WQAA
WABY
WCAU
WFBD

220

S00

242

50
500

WFI
WHBW
WIAD
WIP
WLIT
WNAT
WOO

261

50
10

500
20
100
100 -1000

256

100

248

10

211.1

276.6
234

394.5

100

5

216

500
100

250

100

508.2
394.5

500
500

250

100

508.2

500
250

WWAD
KDKA
KQV
WCAE
WJAS
WRAW

250

WGBI
WQAN
WPSC
WBAX
WBRE
WDWF
WCBR
WCWS

2.40

10

250

100

261

500

256
231

100

440.9
209.7
209.7

500
100

WEAN
WGBM

270
234

WJAR
WBBY
KFDY
WCAT
KUSD

305.9
267.9

500
30
500

WNAX
WDOD
WFBC
WNOX
WOAN

309.1
275
461 .3

336.9
238

273

240
278
244
256
250
268

282.8

Var.
500
500
500
10

100

100

10

100

50
100

100

500
50
100

500

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

States

TENNESSEE

"
"
"
"
"
TEXAS

"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
64

"
"
"
"
"
UTAH

"
"
"
"
"
"
U. S.

VERMONT

"
VIRGINIA

"
"
"
66

`°

WASHINGTON

"
"
"
"
"
"
"

"

Call Letters

Cities

Memphis
Memphis
Memphis
Nashville
Nashville
Nashville
Amarillo
Amarillo
Austin
Beaumont

Dublin
El Paso
El Paso
Fort Worth
Fort Worth
Fort Worth
Galveston
Galveston
Greenville
Houston
Houston
Houston
San Antonio
San Antonio
San Benito
Texarkana
Waco
Logan
Ogden
Ogden
Salt Lake
Salt Lake
Salt Lake
Salt Lake

-

City
City
City
City

Portable
Burlington
Springfield
Arlington
Norfolk
Norfolk

Richmond
Richmond
Roanoke
Everett
Lacey

North Bend
Olympia
Pullman
Seattle
Seattle
Seattle
Seattle

.

Power Watts

WGBC
WHBQ

278

10

233

WM C

499.7

50
500
100
150
1000

WCBQ
WDAD

Beeville
Brownsville
College Station
Dallas
Dallas

Wave Length (Meters)

.

242

226

WSM
WDAG
WQAC

282.8
234

100

KUT
KFDM
KFRB
KWWG
WTAW

231

500
500
250

263

315.6
248

100

270

500
500

WFAA

475.9

500

WRR
KFPL
KFXH
WDAH

246

500

252

15

242

50

267.7

50

KFJZ

254

50

KFQB
WBAP
KFLX
KFUL
KFPM
KFVI
KFYJ
KPRC
WCAR
WOAI
KFLU
KFYO
WJAD
KFXD
KFUR
KFWA
KDYL
KFOO
KFUT
KSL
WEBL
WCAX
WQAE

508.2
475.9

NAA

434.5

WBBW
WTAR
WBBL
WRVA
WDBJ
KFBL
KGY
KFQ`N
KFRW
KWSC
KFOA

222

1000
50

261

100

229

50

256

1000

229

50
100
50
50
50
500
1000

KJR
KTCL

KTW

278

240
258
242
240
238

296.9
263

394.5
236

209.7
352.7
205.4

1000
1500
10

50
10
10
10

500
500
2000
20
10

500
10

224

50

261

500

246

50

236

250

261

100

299.8
226

1000
100

252

100

246

224
246

215.7
218.8
348.6
454.3
384.4
305.9
454.3

50

1C00

1000

1000

46

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

States

VW

Cities

AJ1111\ V 1 VIN

apoKane
Spokane
Spokane

"
"
"
"
"

Tacoma
Walla Walla
Yakima
Weirton
Beloit
Camp Lake
Eau Claire
Fondulac
Madison
Madison
Marshfield
Milwaukee
Milwaukee
Milwaukee
Omro
Poynette
Stevens Point
Superior
West De Pere
Laramie

WEST VIRGINIA
WISCONSIN

"
"
"
"
".

"
"
"
"
"
"
"
"
"
WYOMING

Call Letters

Wave Length (Meters)

KFIO
KFPY
KHQ
KMO

265.3

KOWW

KFIQ
WIBR
WEBW
WCLO
WTAQ

KFIZ
WHA
WIBA
WGBR
WHAD
WKAF
WSOE
WJBR
WIBU
WLBL
WEBC
WHBY
KFBU

Power Watts

100

266
273
250
256
256
246
268

100

500
250
500
100

50
500
50

230.6
254
273

100

100
750

535.4
236.1

100

229

10

275

S00

261

246

227.1
222

500 - 5000
500
50
20

278
242
250
270

500
100

t

50

500

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

a

Ioftis Quartette, one of the finest mixed quart,.t to in the city of Chicago.

"Tiger" Bowles head of Bowles Live Stock Commission broadcasting up -to- the -minute reports
on Ilve stock from the stockyards WIE!
.

ti

v-<:K.lastrks.

Paul Rader, official chaplain of
WHT, he is one of the first in the
field of radio evangelism.
3iful

(.4

U. S. L. Quartette. Although
have not
teamed together a year, they they
have reached
national fame for their classical program
which they present Thursday evenings.

Jean Sargent, who conducta
the women's program every
morning from 10 to 1 o'clock.

j
I

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

Guiseppe di Benedetto,
tenor of the WEAF Grand
Opera Company heard,
every Monday evening
from 10 to 1 1.

''Silver Masked Tenor" who is heard
with the "Silvertown Cord Orchestra"
every Thursday evening from 10 to 1t.

`Ciicquot Club Eskimos,"
under the direction of Harry
Reser, heard every Thursday
evening from

o

G

9

to

10.

Cl

ú
Gena Zielinska, colorStine soprano of the
WEAF Grand Opera
Company.

"Davis

Saxophone Ocof Clyde Doerr, heard every
Wednesday evening from
8:30 to 9.

tette," under the direction

NEW YONR
l'he
Larkinites" who are heard in a musical program through
WEAF and chain of stations every 'lhursda3 evening front 8

n

o

"The Happiness

Candy Boys."

Billy Jones and Ernest Hare, who
entertain every Friday evening from
8

to 8:30.

to 8:30.

also known
"Goidy and Dusty, ^popular artists of WEAF,
tenor half of the
as the Gold Dust Twins. Goidy is the
Gold Dust Twins and Dusty the baritone.

n
"Silvertown Cord Orchestra," under the musical direction of
Joseph Knecht , broadcasts every Thursday evening from 10 to 11.

45

1101

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

Mrs. Anna J. Peterson broadcasts daily TABLE TALKS.

Miss Eulalie Kober Stade,
accompanist and pianist.

R

,r

Miss Florence Pauley, soprano; Miss Eulalie
Kober Stade, Accompanist; Harold H. Isbell.

Announcer.

Rev. Claude J. Pernin.
Thursday at 8 P.M.

S.J., broadcasts every

Miss Vivette Gorman, assists
Mrs. A. J. Peterson in her dailY
TABLE TALKS.

)12140FjG qS'/

Mrs. Thornton W. Burgess
in the absence of
her husband, conducts thewho.
WBZ Radio Nature

League.

Candace Holmes, popular
soprano.

Anne Louise Lawless,
the station hostess.

Bill Boyle and his Copley Plaza Orchestra.

Samuel Seiniger, Boston
Symphony orchestra
violinist

49

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

Capt. Donald MacMillan, Arctic Explorer, at Microphone of WGY.

Eugene Goossens, conductor
of the Rochester PhilharmoniC
Symphony Orchestra.

C

Jessie B. Lane, who gives
home economic talks on
afternoon programs.

a

C. W. Woodall,
the radio doctor,
who gives weekly

health talks.

!$

Prof. Martha Van Rensse
leer, director of the N Y.
State College of Home
Economics, Cornell University.

William L. Widdemer who
is giving series of "Literary
Appreciations" talks.

y

IMPS

J
SCb7ENEC/r
Rose Mountain, contralto
soloist

Leon A. Huguemont, native of France, gives
weekly lesson in French.

Edward

Rice, Violin
soloist.
A.

N.

Peter

C.

!/ó

J

M

Caryl Marshall, Soprano soloist.

o

Potts Orchestra heard weekly from WGV.

50

RAI)IO RL \1E \V AND RADIO LISTENERS' GUIDE AND CALL BOOK

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

The control room and transmitter of the

station.

CuL5ARVVUVf/ L7

FLORIDA

Miss Caroline Lee "The Virginia Cirl" and her Spanish guitar.

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

Canadian Radio Broadcast stations
Indexed Alphabetically by Call Letters
r;-T-3

BROADCAST STATIONS
Location and Owner

Radio Call

Lett'rs

CF

>

cc

w3

CFAC-Calgary, Alberta-The Calgary Herald

500

z

r.

Sending
Hours

:3

G¿:L

435

690 Mountain

Mon.. 1 pm to 9 pm; Tue.. 1 pm to 8 pm; Wed..
1 pm; 5 pm to 8 pm; Thu.. 1 pm; 7 pm to 9 pm
(under call CNRC); Fri., pm to 7 pm; Sat., 12
am to 1 pm; Silent; Sun.: 11 am to 7:30 pm
1

alternating.

CFCA- Toronto, Ont. -Star Publishing
18

&

Printing Co.,

King St. W.

CFCF-Montreal, Que. -Canadian Marconi Co. (Ltd.),
Canada Cement Bldg
CFCH -Iroquois Falls, Ont. -Abitibi Power

&

CFCK -Edmonton, Alberta -Radio Supply Co., Ltd.,
10,229 101st St

CFCN -Calgary, Alberta -W. W. Grant Radio (Ltd.),
708 Crescent Rd., N. W

C.-Sprott -Shaw Radio Co.,

CFCQ- Vancouver,

B.
Pender St., W

CFCT-Victoria,

B.

C.-G.

500

356.9

1650

410.7

730 Eastern

Daily except Sun.: 12:40 to 1 pm; Tue. and Sat.,
4:45 to 5:45 pm (except in June. July and August);
Mon. and Fri., 7 to 11:30 pm.

250

499.7

600 Eastern

Mon., Thu. and Sat.. 6:30 to 7 pm; Tue., Fri., 7 to
8 pm; Wed., 7:15 to 7:45 pm; Thu., 7 to 7:30 pm;
Sat., 12 pm to 1 am.

100

516.9

5: 0

1800

434.5

690 Mountain

5

410.7

730 Pacific

500

329.5

910 Pacific

Paper

Co., Ltd

Daily except Sun.: 4 to

CFCU -Hamilton, Ont. -Jack V. Elliott (Ltd.), 123
King St., W

5

pm; 9 to 11:30 pm.

Mountain
Daily except Sun.: 8:45 to 9 pm; Tue. and Wed..
9 to 10 pm; Thu .8 to 9; Tue., 11:30 to 1 pm to am ;
Fri., 10 to 1 pm to am.
Daily except Sun.: 7:30 to 8:30 pm.

153

W. Deaville

Daily except Sun.: 12 am to 1 pm; 5 to 6:30 pm;
Mon.. 6:30 to 8 pm; Wed.. 6:30 pm to 2 am; alternate Thu. and Sat.. 8 pm to 2 am; alternate Thu..
7 to 9 pm; alternate Sat., 8 to 9 pm. Sun.: 10 am
to 1 pm; 6 to 9 pm.

840 Eastern

Mon., Silent; Tue., Silent; Wed., 8 pm; Thu.,
10:30 :..1 alternating; Fri., 8 pm; Sat., 10 pm;
Sun.
am and 7:30 pm; 9 pm.

-'.

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.

Daily except Sun.: 6 to 7 pm ; Mon. and Wed.. 9:30
to 11:30 pm; Thu., 10:30 to 11:30 pm. Sun.: 10
to 12 pm.

CFDC-Vancouver,

B.

C.-Arthur

500

Holstead & Wm.
10

410.7

730 Pacific

50

296.9

1010 Eastern

75

247.8

1210 Eastern

20

267.7

1120 Eastern

500

329.5

CFRC -Kingston, Ont. -Queens University, Dept. of
Electrical Engineering

500

267.7

1120 Eastern

CFXC-New Westminster, B. C.- Westminster Trust
Co., Columbia & Begbie Sts

20

291.1

1030 Pacific

B. C.- Commercial Radio Ltd.,
Royal Oak Ave., Municipality of Burnaby ....

500

410.7

730 Pacific

Hanlon.

CFGC -Brantford, Ont. -White Bros., Bakery, Colborne St

CFKC-Thorold, Ont. -D. J. Fendell, Patricia Theatre
Bldg

CFMC -Kingston, Ont.- Monarch Battery Co., 290 -2
Princess St

CFQC-Saskatoon, Sask. -The

Electric Shop, Ltd.,

144 2nd Ave. N

CFYC- Vancouver,

910 Mountain

Mon., 3 to 4 pm; 5:30 to 6 pm; Tue., Thu., 5 to 6
pm; Wed.. Fri. and Sat.. 5:30 to 6:30 pm; Tue.,
8:30 to 10 pm; Sat., 8:30 to 10:30 pm. Sun.: 11 am
to 12:30 pm; 7 to 8:30 pm; 1:30 to 3 pm; 9 pm to
10 pm.

Daily: 9 to lo; 1 to 2; Wed., 8 to 10 pm; Fri..
9 to 12 pm; Sun.: It to 12; 7 to 8:30.

Mon., Wed. and Fri., 7:30 to 8:30 pm.

51

Daily except Sun.: 12 to 1:30 pm; 2:30 to 3:30
pm. Daily except Sun. and Wed.: 4:30 to 5:30 pm.
Daily except Sun. and Mon.: 6:30 to 7:30; Mon.,
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 pin.

CANADIAN RADIO BROADCASTING STATIONS BY CALL LETTERS

Tá3

Radio Call
Letters

ú'-'

BROADCAST STATIONS
Location and Owner

i:)...11

:Lr

v

>w v

r°
r,

V

id

Q

4.;
G.

CHCIICS -- Hamilton,

Ont. -The I lamilton Spectator

CHIC- Toronto, Ontario - Northern
(l'scs station CIINC.)

CIINC-Toronto, Ont.- Toronto
46 Lauder Ave

CIISC- Unity, Sask.- Horace

Electric Co., Ltd

N. Stovin,

\lain St

Students Assoc., Cor. \Erin and 2nd tit,

Regina, Sask. -R. IL \\'illi:uns .\ Sons, I.td.

CIINC -- Ottawa, Ont.
-

10

340.7

880 Eastern

500

356.9

840 Eastern

500

356.9

840 Eastern

250

356.9

840 Mountain

50

329.5

910 Mountain
1010 Mountain

.

.

15

296.9

J. R. Booth, Jr., 28 Range Rd

.

250

434.5

690 Eastern

850

410.7

730

-

356.9

840 Eastern

500

516.9

580 Mountain

50

356.9

840 Eastern

Montreal, Que.- Northern Electric Co., Ltd.,

CHYC

121

CJ('J13C

-

Shearer st

Toronto, Ont. -Jarvis St. Baptist Church lyses
une or ut hl

stations in Toruntu :tad (list riot .,

r u1

CJCA -- Edmonton, Alberta -The Edmonton Journal,
Ltd., Journal Bldg

Mon., 8 to 9 pm; Sat., 10:30 to 11:30 am; 10:00
to 12 pm; Sun.: 5 to 6 pm.
No regular schedule.

Bible

...

Sending
Hours

i.:,

Radio Re3earch Soc.,

CHUG- Saskatoon, Sask.- -The International
CII\WC

.

ó

É"

Eastern

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

Sun.:

Fri., 8:30 to 10 pm. Sun.:

2

to 3 pm.

\Ced.,7to12:30pm; Sun.:

11

to 12 am;

1

7

to

to

2

pm;

11

pm.

Daily except Sun.: 12:30 pm; Mon., 7:30 to 8 pm;
8:30 to 10 pm; Tue., 7:30 to 8 pm; Wed., 8:45 to
9 pm; 9 to 12 pm; mid to 1; Thu., 6 to 8 pm;
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. I'-..,tun cu., Ltd., Queen
St. \W., Bru:td& acting Temporarily ttspended.

CJCF

-

Kitchener, (,nt.

News Record, Ltd.
1per.ttiun suspended for an indefinite period..

CRT-- Montreal, Que.
CJGC

London, Ont.
4 -10

Richmond

A.

Couture, 4472 St. )enis St.
I

l

Vit.

ses station C121'( \'.tnt uver, li. C.)
.

CJSC -Toronto, Ont.
station l'K(

The Evening Telegram. (t'ses
the Dominion Battery Co.,
20 'Trinity St., Toronto, Out.)

CJN'C

270.5

50

329.5

910 Eastern

;00

410.7

730 Pacific

50

Eastern
Eastern

No regular program schedule.

356.9

840 Eastern

250

329.5

910 Mountain

500

291 .1

1030 Eastern

Que. -La Presse Publishing Co.,
Ltd., ('or. St. Jantes St. & St. Lawrence Blvd.

1200

410.7

730 Eastern

B. C. -- Vancouver Daily Province,
Hastings St. \W

1000

410.7

730 Pacific

Saskatoon, Sask. The Wheaton Electric Co.,
-

Ltd., 236 2nd Ave.

S

Ont.- Universal

Radio of

CKCD-Vancouver,

CKCK- Regina, Sask.- Leader Publishing
((

Co., Ltd.

(').

Daily except Sat.: 4 pm 4:30 pm; Mon.. Wed.
and Fri.. 1:45; 4:30 pm; Tue.. Thu. and Sat.. 7;
7:30; 8:30; 10:30 pm. Midnight Frolics, first
and third Thu. of each month. at 11:30 pm; Sun.,
2:45 pm.

\\'ed. and Sat.. 8 :30 to 9:30 pm; Tues. and Fri., 8:30
to 8:50 pm; Mon.. 8 to 9 pm; Thu.. 8:30 to 10:30 pm.
Daily except Sun.: 9:45 to 10:30 am; 1 tp
Tue., 7:30 to 8:15 pm. Sun.: 9 to 10 pm.

)prating temporarily on 475.9 meters

6.;(1 K

Mon.. 12 to ; 8 to 10 pm; Tue. and Thu., 12 to
1; 5 to 6; 6 to 7 pm; Sun.: 3:45 to 5 pm.
1

CK CKAC- Montreal,

142

Daily except Sun. and Mon.: 1 to 2 pm; 7 to 9 pm.
Sun.: 11 am and 7 pm. Alternate Sun.: 2:30 to
3:30 pm.

A'ternate Sun.: 2:45 to 4:15 pm; 7:30 to 9 pm.

500

lanada, Ltd

Tue., S to 6:55 pm; Thu., 5 to 6:55 pm; Sat..
1:30 to 6:55 pm; 11:30 pm to 1:30 am; Sun.: 1:30
to 4:25 pm.

1.,

CJYC -- Scarboro Station,

1,

-

London Free Press Printing Co.,

CJKC--Vancouver, B. C. -Pyramid Temple Society
I

35

-

-

500

312.3

960 Mountain

2

pm;

CANADIAN RADIO BROADCASTING STATIONS BY CALL LETTERS.

ú
Radio Call
Letters

BROADCAST STATIONS
Location and Owner

i,

CKCKCL

-Toronto, OntToronto

Dominion Battery Co., Ltd
Dry Cells Co

3
w

>

a..i
d

aN'

ú

úo
ix-...

.

vE

Sending
Flours

g

i~m

,

& Wireless

53

Daily except Sat.: 10:30 to 11:30 am; 3 to 4:30 pm;
Mon., Wed. and Fri., 7 to 8 am; Tue., 7 to 12 pm;
alternate Thu., 7 to 8; Sat., 7 to 8 pm; Sun.:
3 to 4:55 pm.

500

356.9

840 Eastern

100

434.5

690 Eastern

CKCW -Burlington Jct., Durham Co., Ont. -Canadian
Broadcasting Corp
5000 329.5

910 Eastern

CKFC -Vancouver, B. C. -First Congregational Church

50

410.7

730 Pacific

Sun.: 11 am to 1 pm;
Sun.: 7:30 to 9 pm.

CKNC- Toronto, Ont. -Canadian National Carbon Co.

750

357

840 Eastern

Mon., 8; 9 to

50

341.1

880 Eastern

Mon., 6:15 to 7:15 pm; Thu., 5 to 6 pm; Fri., 6
to 7 pm; Sat., 2:30 to 6:30 pm; Sun.: 11 ant to
12:30 pm; 6:30 to 8:30 pm.

500

384.4

780 Central

CKCO -Ottawa, Ont. -Dr. G. M. Geldert, 282 Somerset St. W

Tue.,

CKOC- Hamilton, Ont. -H.

Slack, Wentworth Radio
Supply Co., Ltd., 31 John St. N

CKY- Winnipeg, Manitoba -Manitoba Telephone Systern, Sherbrooke St

N. B.- Canadian National Railways.
CN CNRA- Moncton,
(Operating temporarily on 291.1 meters 1030
K /C).

CNRC -Calgary, Alberta- Canadian National Railways
(Uses station CFAC, Calgary Herald, Calgary, 500 or station CFCN, W. W. Grant, Lt., Calgary).
750

312.4

434.5

500

516.9

500

410.7

730 Eastern

434.5

690 Eastern

-

Vancouver, B. C.-Canadian National Railways,.(Transmitter is on Lulu Island, B. C.)....

Manitoba -Canadian National
Railways. (Uses station CKY, Manitoba Tel.
System, Winnipeg, Manitoba.)

8

pm.

7

:30 to 12; Fri., 9

11

500

8

pm; 8:30 to 10:30 pm.

Wed., 7 to 7:30 pm; 7:30 to 8; 8 to 8:30; 8:57 to
10:15; 11 to 12:30 pm; Sat., 7:30 to 8; 8 to 8:30;
8:57 to 10:15; 11 to 12:30 pm.

312.3

960 Mountain
Daily: 2:30 to 3:30 pm.

500

329.5

910 Mountain
Fri., 6:30 pm to

500

356.9

500

291.1

1030 Pacific

am.

Tue., 3:30 to 11:30 pm; Fri., 3:30 to 11:30 pm.

Wed., 8:30 to

384.4

2

840 Eastern

CNRW-Winnipeg,

500

to

pm.

Tue., 8 to 10 pm.

Railways.
(Uses station CFCA, Star Printing & Pub. Co.,

CNRV

pm (alternate); Sat., 4;

4th Wed. of each month, 8:30 to 10:30 pm; 1st, 2nd
and 3rd Thu. of each month, 8:30 to 10:30 pm;
5th Fri. of each month (when any), 8:30 to 10:30 pm.

CNRT- Toronto, Ont.- Canadian National
Toronto, Ont.)

pm to 5:30 pm; Alternate

580 Mountain

CNRS-Saskatoon, Sask.- Canadian National Railways. (Uses station CFQC, Elec. Shop, Ltd.,
Saskatoon, Sask.)

to 10 pin.

690 Mountain

CNRR- Regina, Sask.- Canadian National

Railways.
(Uses station CKCK, Leader Pub. Co., Ltd.,
Regina, Sask. Operating temporarily on
475.9 meters, 630 K /C)

3

7

Mon., 10:50; 11 am; 12:30; 12:40 to 12:45; 1:15;
1:30; 2:15; 2:35; 4; 4:25; 4:45; 4:50; 5; 8;
8:30; 10:30; 11; 12 pm; Tue., 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; 5 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; 5; 7:3 ;
11 pm; Thu., 10:50. 11 ani; 12:30; 12:40; 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 usually 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.

Fri., 7:30 to

Railways. (Uses station CHYC, Northern Elec.
Co., Ltd., Montreal; CKAC, LaPresse Pub.
Co., Ltd., Montreal; CFCF, Canadian Marconi 1000 Co., Montreal, P. Q.)
1650

National Railways..

11

Sun.:

Wed. and Thu., 9 to

CNRM- Montreal, Que.-Canadian National

Ont.-Canadian

10 pm.

960 Atlantic

CNRE- Edmonton, Alberta- Canadian National

CNRO -Ottawa,

to

Daily: 2:45 to 3:45; Tue.,
12 pm.

500

Railways. (Uses station CJCA, Edmonton Journal Ltd., Edmonton, Alberta).

7

780 Central

11

pm.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOB

Irene Miller, pianist, Is
heard regularly over KGO,
Oakland, Calif.

Valeska Jiari, in charge Of the YWCA
radio educational activities over
Station KGO, Oakland, Calif.

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, Announcerat WBDC,Grand
Rapids, Mich.

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

i

R. B. Meader, Studio Man-

ager, Station WSSH, Boston,
Mass.

Richmond Hotel Winter Garden Orchestra, Richmond, Va. -WRVA.

:1111111111111í,

Premier Male Quartette, Broadcasts from WLWI., New
York, N. Y., Tuesdays at 9.30 P.M.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL. BOOK

21 QrfUCIGg«
Ga0

t

Frederick D. Weaver, WEAL staff organist,
at theconsoleof the 4 Manual James Wilson
Leakin memorial organ.

The WBAL trio which has recently become a regular
musical feature of WBAI., Baltimore's super power
station.

Hazel Knox.
who broadcasts
a

John Wilbourn (standing), tenor and WHAT.
assistant studio manager, and Gustav Klemm.
program Supervisor and director of WBAL concert
orchestra.

program.

Geo. M. Castelle, opera
supervisor of WBAL.

Jones and His Gang broadcast each Saturday night at
Cleveland and vicinity.

the WHAL Male Quartet that gives a concert
over WBAL every Tuesday and Friday from
7.30 to 8 o'clock.

s

Austin Wylie's Vocalion Recording Orchestra is
one of Cleveland's best known popular music
makers.

0

9.00 P.M., and have come to be a unique radio feature In

I
o

Carl Rupp's Hotel Rollenden 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.

Ev

children's

S

o

4

Guy Lombardo's'Royal 'Canadians are (known to hundreds of
thousands of radio fans through broadcasting for almost a year
from this station.

5(í

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND
CALL BOOK

"Aunt Jane" who con.
the Woman's
Home Management

ducts

i

.«,Cr%zv,;p

0gn)

f
t

Bernie Schultz's "Crescent Orchestra," which broadcasts
from 4 to 5 o'clock each Friday.

The well -known Palmer Little Symphony Orchestra, famous
for its Sunday afternoon il to 2 o'clock) programs and for
its Sunday evening concerts.

I
Post

A. L. Jones, Program
Director and Announcer.

V.

166

Despatch Concert Orchestra.
Mas Stelndel, Conductor.

Lsmeralda

Berry

Mayçs.

Violinist- Pianist.

M/LW.'

í(EE
W/5.

Canadian Radio Broadcast Stations
By Provinces and Cities
Provine

ALBERTA

Calgary
Calgary
Calgary
Edmonton
Edmonton
Edmonton

66

..
s'

BRITISH COLUMBIA

New Westminster

..

Vancouver
Vancouver
Burnaby
Burnaby
Vancouver
Vancouver
Vancouver
Victoria
Winnipeg
Winnipeg
Moncton

s'

_

"
"
"
"
"
MANITOBA
's

NEW BRUNSWICK
ONTARIO

"
"
"
64

"
s'

"
46

"
"
64

"

_"

"
_"

_"

"
"
"
"

"
"
P. E. ISLAND
QUEBEC
s'
44
65

"

CFAC
CFCN
CNRC
CFCK
CJCA
CNRE
CFXC
CFCQ
CFDC
CFYC

.

CJKC
CKCD
CKFC
CNRV
CFCT
CKY
CNRW
CNRA

Brantford
Burlington Jct., Durham Co.
Hamilton
Hamilton
Hamilton
Iroquois Falls
Kingston
Kingston
Kitchener
London
Ottawa
Ottawa
Ottawa
Scarboro Station
Thorold
Toronto

I

I

i

L

I

500
1800
500-750

CKCW
CFCU
CHCS
CKOC
CFCH
CFRC
CFMC

329.5
340.7
340.7

I

341 .1
I

Toronto
Toronto
Toronto
Toronto
Toronto
Toronto
Charlottetown
Montreal
Montreal
Montreal
Montreal
Montreal

CHNC
CJBC
CJCD
CKCL
CKNC
CNRT
CFCY
CFCF
CFUC
CHYC
CKAC
CNRM

499.7
267.7
267.7

-

I

CKCO
CNRO
CJYC
CFKC

Toronto

57

434.5
434.5
434.5
516.9
516.9
516.9
291.1
410.7
410.7
410.7
410.7
410.7
410.7
291.1
329.5
384.4
384.4
312.4
296.9

CFCA
CHIC

I

Power
(Watts)

CFGC

CJCF
CJGC
CHXC

¡

I

I

Wave Length
(Meters)

Í

i

I

I

329.5
434.5
434.5
434,5
291 .1

500
500
20
5

10

500
500
1000
50
500
500
500
500
500
50
5000
500
10

50
250
500
20
50
50
250
100

500
500
75

356.9

500

336.9

500

356.9
356.9
356.9
356.9

-

356.9
312.4
410.7
400

I

100

247.8

357

I

i

410.7
410.7
410.7

50

50
500
750

500
50 -100

-

1650

850
1200
1000-1650

5R

CANADIAN BROADCAST STATIONS BY PROVINCES AND CITIES

l'rovinces

Cities

Regina
Regina
Regina
Saskatoon
Saskatoon
Saskatoon
Saskatoon
Unity

SASKATCHEWAN
44
64

66

Call

Wave Length
(Meters)

CHWC
CKCK
CNRR
CF QC
CHUC
CJWC
CNRS
CHSC

296.9

15

312.3

500

312.3

500

329.5

500

Letters

Power

(watts)

329.5

50

329.5

250

329.5

500

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 aie obtained from the Postmaster of the larger towns and
cities in the Dominion, radio dealers, Royal Canadian Mounted Police, Department of Radio Inspectors, Departmental 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.

Another view of the All- American Pioneers. a quartette of Jazz musicians.

of
E. N. Rauland, ..resident
the All- American Corp. (left)
íntroMcKinleySen Illinois. B.
of

Rauland -Lyric Trio.

,././00'e4c,

The triangular towers and anten
na system of the station.

The All- American Pioneers, whose
op eclalty is radio dance music.

Hal Laige of the All- American Pioneers;
with his "sarrusaphone. ".
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r

Jack Keefe, Announcer and popular
entertainer.

i
Miss Rosalind Wallach, violinist.

UU(nla`M
/
U

C UIf N.

Martha Rowland Brown. studio
accompanist and Bedtime Story
Lady.

Miss Vella Cook, contralto.

Geo. D. Hay "The Solemn Old

Judge."

u

o

O
Mr. Graves, musical director of the
station.

Thos. L. Parkes, Resident Engineer of the station.

Q

G"

RADIO REVIEW AND RADIO LISTENERS' GUIDE
AND CALL BOOK

í

O

NDZ Nttemeel'
Mise Lucille Mein hardt, a member
of
the MilwaukeeJournal

Andy Hertel, Radio
Editor of the MU.
waukee Journal

the

Staff.

Atlas Quartette is a regular fea-

ture at WHAD.

Mary finer Lambert.
who gives a cooking
talk each week.
Bill Henning, director
of the Milwaukee Ath-

letic Club Orchestra.

Mary Mac,

o

Movie Editor -Critic. the
MilwaukeeJournal,
who
movie
talks front this broadcasts
station.

U

Clementine Malek. staff soprano
of
WHAD.

\a

e
O

The Oriental Gardens Orchestra appear
every Wednesday.

Ïlousnnan Bros.

Bonita Frede. blues singer.

U

AV) lUll T,
The Four Aces of Harmony entertain every
1

hursday.

a

J

a

The Georgia Melody Makers appear
every Friday at 9 to 11.

Billy Knight (The Little Ole

Professor), program director
and announcer.

Paul Small broadcasts from
Coronado Hotel nightly.

Foreign Radio Broadcast Stations
Including U.

S.

Possessions
Call

Owner

Countries and
Cities

Letters

(Meters)

Power
(Watts)

100

Wave Length

ALASKA

Anchorage
ARGENTINE
Buenos Aires

"

"
"
"
"
"
"
"

It
66
.

66

"

"

KFQD

227.1

Sociedad Radio Argentina

LOO
LOQ
LOR
LOS
LOV
LOW
LOX
LOY
LOZ

250

1000

260

500

400
352

500
2500
1000

327

1000

375

500
1000
1000
100

Tomas Torres
Diario "Oritica"
Santiago Sanchez
Francisco J. Brusa
Grand Splendid
Radio Cultura
Saciedad Radio Nacional
"La Nacion" Soc. A. B. C.
Gino Bocci Hnos.
Gino Bocci Hnos.
Sociedad Radiotelefonica
Francisco J. Brusa
Facultad de Ciencias Medicas
Departmento Nacional de Higiene
Departmento Nacional de Higiene
Antonio Vanelli
Sociedad Radio Comercial de Cordoba
Diario "Los Principios"
Felix Gunther
Argentine Broadcasting Assn.
Eugenio A. Vautier
Arturo Rodriguez
Jose Roca Soler
Sociedad Rural de Cerealistas
Manuel Fugardo
Americo Liberti

66

"

Chovin Supply Co.

66

-

"
"

66

"
"
"
"
"

"
"
16

`°

"

64

Cordoba

"
"
Burlingham, FCP.
Monte Grande, FCS.
Ovivos, FCCA.

Rio Cuarto
Rosario

"
"
San Fernendo, FCCA.

B2

287

315

425
275

All
Al
BI
Cl
C2
C3
H4

1000

275

20

381

100

HD6
DA -1

250

20

LOT
H5

272.7

Fl

275

20

F2
F4

270

100

260

100

5 -CL

395

5 -DN

313

5 -MC

273

5000
1500
500

4 -QG

385

7 -ZL
3 -AR

390
484

3 -LO

371

500 (tem'ry)
400
1600
5000

3 -HW

300

100

3 -UZ

319
520
333
1250

279

1200
100

D3

AUSTRALIA

Adelaide

"
"
a

Brisbane
Hobart
Melbourne

"
"
"

Central Broadcasting Co.
F. J. Hume
Marshall & Co.
Queensland Government Bureau of Agriculture
Associated Radio Co.
Associated Radio Co.
Broadcasting Co. of Australia
Wangaratta Sports Depot

-

R. J. Egge
H. A. Douglas

3 -EO

"

Westralian Farmers (Ltd.)
The Electrical Utilities Supply Co.
Burgin Electric Co.

6 -WF

"
"

A. W. A.
Farmer & Co. (Ltd.)

2 -WA

Mildura
Newcastle

_Perth
Sydney

2 -HD

293

2 -BE

316
462
1100
1100
353

2 -FO
2 -FC

46

"

2 -UE

2 -BL

Broadcastings Sydney Ltd.
61

100

50
5000
250
100

500
5000
5000
1500

62

FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Countries and
Cities

Call

Owner

1 I\If
Graz
Vienna

Letters

Wave Length
(Meters)

Power

(Watts)

(1,./C7

BELGIUM

Brussels
Haeren

Oesterreichische Radioverkehrs Gesellschaft
Oesterreichische Radioverkehrs Gesellschaft

ORV

339
530

1500

Radio Belgique Co.

9BR

262

2500

BAV

1100

150

250 -450
370

500
500
50

BRAZIL

_Bahia
_Bello Horizonte
_Ceare
(:urytiha
Coyanna

\latto Grosso
_Parana
Penedo_

_Pernambuco
"
"
..

Petropolis
Porto Alegre
Rio de Janeiro
.'
66

Ribeiro Preto
Rio Grande do Sul
Sao +Paulo

"

"
..

Recife
CANARY ISLANDS

-

Radio Sociedade de Bahia
Radio Sociedade Mina (;erses
Radio Club Cearense
Livio Moreira
Benedicto Rabello
Radio Club de Campo Grande

300
A. G. Oliveira

_Radio Club de Pernambuco

370

Cia Radiotelegrafica Brazileira
Radio Sociedade Jailer de Andrada
Radio Sociedade de Garanfaus
Radio Club de Petropolis
Radio Sociedade Riograndense
Praia Verntelha, Nat. Telegraph Service
Radio Sociedad de Rio de Janeiro
Radio Club do Brazil
Radio Club de Ribeiro Preto
Radio Sociedade de Parahyba
Sociedade Radio Educadora
Radio Educadora Paulista
Radio Club de Sao Paulo
Radio Bandeirantes
So('iedad Algodeira

-

RSR

SPE

Radio Corporation of Chile

CBC
CMAG
CRC
RC

66

__

66

Sociedad Broadcasting tie Chile

"Mercurio"
Radio ('omerrial

CHINA
Kowloon

Peking
Shanghai

_Tientsin
Victoria

"
66

-

II

CMAE
ORC
CMAT
CMAI
ACB

..

Tacna
Valparaiso
Vilna del Mar

Cia Radio Transandino
Antonio Cornish Besa

381

300 -600
450
312

80

500
500

310
350
350

1000

120

100

1000
10

-

CHILE

66

300

250 -380

Tenerife
Santiago

S00

400-600
385

350
\360

250
250
350
30
1200

280

430
500
400

Radio Communication Co.
Government
The Evening News
(;esho Elec. Road
Radio Communication Co.
Honkong Hotel Co.

50
50
500
500
10
100

(;overnment

1500

COSTA RICA

San Jose

Government

CUBA

Caibarien
Camaguey
66

Maria J. Alvarez
Pedro Nogueros
Salvador Rionda

-

6EV
7AZ

7SR

250
225
350

50
10

500

FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Call

Countries and
Cities

Letters

Owner

6s

Wave Length
(Meters)

Power
(Watts)

CUBA

Camajuani
Central Tuinicu

"

Diego Iborra
Frank H. Jones
Frank H. Jones
Eligio Cobelo Ramirez
Jose Ganduxe

64

Cienfuegos

"
Diego de Avila

Havana

"
"
66

"
"
"
"
"
"

"
"
"
"
"
Matanzas
Nueva Gerona
Puerto del Rio
Sagua la Grande
Santiago

"
"

i

6YR

200

20

6KW
6J K

340
275

100

6JQ

275
300

6BY
7BY
2HP

Eduardo V. Figueroa
Credito y Construcciones Co.
Julio Power
Frederick W. Borton
Alberto S. Bustamente
Cuba Telephone Co.
Jose Leiro
"El Pais"
Humberto Giquel
Bernardo Barrie
Manuel Guillermo Salas
Maria Garcia Velez
Oscar Collar Orta
Roberto E. Ramirez
Roberto E. Ramirez
Manuel Karman
Leopoldo T. Figueroa
Isle of Pines Telephone Co.
Antonio Sarasola
Santiago Ventura
Andres Vinent
Alberto Ravelo
Guillermo Polanco

100
10

100

235

20

295

100

2JP

270

20

2CX

320

10

2AB

235

10

PWX
2JL
2EP
2CG

400

500

275

5

355

400

350

15

2BB
2MG
20K
20L

255

15

280
360
300
230

100
100

265

10

310
360

20

8JQ
lAZ

225

20

275

5

6HS
8FU
8BY
8HS

200

10

2TW
2UF
2RK
5EV

20

20

10

225

15

250
200

100

368
1160
650

5000
1000
1000

337

700
1500

20

CZECHO- SLOVAKIA

Prague (Strasnice)

"
"

(Kbely)

OKP
Radio Journal

DENMARK

Copenhagen
Lyngby

"
Rybang

Danish State Telegraph System
Danish Government
Ministry of War

OXE

2400
775

1160

500
1000

EQUADOR

Guayaquil

J. Puig Arosemena

FINLAND

Helsingfors

"

Civil Guards of Finland
Youths' Society

Jyvaskyla

Skatudden
Tammerfors

Military Station Radio Div.
Nuoren Voiman Liiton Radiohydistys

3NB

Uleaborg

233

FRANCE
Agen

Bordeaux
Dijon
Issy- sur -Moulineaux
Lille
Lyon
iii

Marseilles
Montpellier

318
520
560
420
300

Lafayette Station
FND

Ministry of Posts
Coupleux Freres
Ministry of Posts
Radio Lyon

318
410
900

1500
200
1000
250
2000
250

1600

o

YN

480
280

500
2000

351

Societe Languedocienne de T. S. F.

186

100

64

FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Countries and
Cities

Call

Owner

FRANCE
Nice

Wave Length
Meters)

Letters

Ministry of Posts

Paris
"
"

I

362-460

Ecole Superieure de P. T. T.
Eiffel Tower, Army
Radio Electriyue

FPTT
I

--

"
"
I

458

FL
CFR
8AJ

2650-2740
1

750

345

500

1780

15000

350

'

I

¡

Tours
GERMANY
Berlin

Aerodrome
Radiophonie du Midi
Ministry of Posts

I

MRD

280

I

2000
500

441

I

YG

2500

-

Wolff Agency

"

- -""

I

"

2595

1500

AFP
AFT

1300

10000

1300
290-750

10000

AB

505 -576

I

Koenigs\\usterhausen
hoenigs\\usterh.essen
Telefunken Co.
Vox

Bremen
Breslau
Cassel

I

I

haus

I

270

Schlessischer Rundfunk

CPU

Dortmund

- --

1

I

Frankfort

1000
1500
1500

ñ:3
259

1500
1500

470

1500

251

1500

395

1500

Surfwest Deutscher Rundfunk Dienst

LP

Hamburg
Hamburg
Hanover

Nordischer Rundfunk

EG
HA

Koenigsberg
Leipzig

Ostmarken Rundfunk
Mitteldeutscher Rundfunk

LP
MR

463

Gleiwitz

I

392
297

Munster
Munich
Norddeich

I

I

i

i

Deutsche Stunde in Bayern

WM
KAV

I

tiughleutscher Rundfunk

OKP

2000
2000 -4500
700

-

418
283
294

Dresden
Elberfeld

Stuttgart

500
5000
4000

171+11

Petit Parisien

Pic du Midi
Toulouse

Power

(Watts)

452

410
493
1800
446

Waldenburg

5

10000
1500
1500

1500
1500
1500
1500
1500

HAWAII

Honolulu

Marion A. NIulronv

KGU

270

500

Post Office
Post Office

MTI

950
950

250
1100

Union Radiofonica Italiana
t'nion Radiofonica Italiana

IMT
IRO

320
425
470

1200
1500

2 -FV
2 -BZ

400
800

1500
500

5 -AF

425

JOCK

360
385
385

HUNGARY

Budapest
"

HV

ITALY

Milan
Rome

"

Radioraldo

INDIA

Bombay

Calcutta
"
JAPAN
Nagoya
Osaka

"
Tokyo

Bombay Presidency Radio Club
Radio Club of Bengal

Nagoya Radio Broadcasting Co.
Osaka Radio Broadcasting Co.
Osaka Radio Broadcasting Co.

375

500
1500
1000

LATVIA

Rega

2000

65
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Call

Countries and
Cities

Letters

Owner

Wave Length
(Meters)

Power
(Watts)

MEXICO

Chihuahua

"
"
Guadelajara
Mazatlan
Merida
Mexico City

"

"

"

46

6 6

66

"

"

6 6

4 6

"
ee

e'

"
Monterrey

CZF
ZCF
XICE

Telefonos Del Gobierno del Estado de Chihuahua
Compania Telefonica.
Radio Club- Degollardo Theatre
Rosster & Cia.
Partido Socialista del Surestan
Partido Liberal Avanzado
Jose J. Reynosa (El Buen Tono)
Miguel S. Castro (La High Life)
El Universal
F. C. Stephenex
Excelsior Parker
Fabrica. Nacional de Vestuario
Departmento de Educacion
La Liga del Radio

CYR
CYY
CYA
CYB
CYH
CYL
IR
CYX

"
Puebla
Saltillo
Tampico
Tampico
Vera Cruz
Vera Cruz

549
300

I

250
250
500
10

250
100

275

500
500

375
400

500

250
325

500

100

IJ
I

46

Oaxaca

325
310
500
280
475

Constantino Jarnova
Roberto Reyes
Federico Zonilla

CZE
CYZ
CZI
CYO
CYM

CYF
CYU

Agustin del P. Saenz
Colegio Ateneo Fuente

Cipriano Sagaon
Ministerio de Comunicaciones
I

CYE
CYQ
CYC
CYD

350
400
450
425 4
275
265
312
450
360

500
100

322

100

100
100
100
100
135

300
250

MOROCCO

Casablanca

Radio Club de Moroc

CNO

250

500

Newcomb (Ltd.)
Auckland Radio Service
LaGloria Gramophone Co.

1

-YI.

260
260

500
200

260

50
500

Otago University
British Electrical and Engineering Co.
Radio Supply Co.
Gisborne Radio Co.
Broadcastings Ltd.
Dominion Radio Co.

4 -XO

W. Bosman
Vas Dias Press Office

NEW ZEALAND

Auckland

"
"
Christchurch
Dunedin

"
"
Gisborne
Wellington

"

1

1

-YA
-YB

4 -YA
4 -YO

140

310 -370
370

500
500
500

2 -YM

335

2 -YB

275

15

2 -YA

275

500

PX9
PCFF

1050

60

2125

2000
400

NETHERLANDS

Amsterdam

"
Bloemendaal
Debilt
Hilversum

Church
Nederlandische Seintoellen Fabriek

NORWAY
Bergen
Oslo
PERU

Lima
"
"

"
PHILIPPINE ISLANDS
Manilla
Manilla
Manilla

315
1100

HDO

1050

5000

OSLO

350
382

500
1000

380
250
250
250

1500
20

.

.

Peruvian Broadcasting Co.
German Gallo
Enrique Perez Palacio
Augusto Gilardi

OAX

I. Beck, Inc.
Electrical Supply Co.
Far Eastern Radio, Inc.

KZIB
KZKZ
KZRQ

5 -OA

4-OA
3 -OA

249.9

20
20

20

270

100

222

500

FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Countries and
Cities

Call

Owner

PHILIPPINE ISLANDS
Baguio

Letters

KZUY

360

500

Government

PTR

380

700

Radio Corp. of Porto Rivo

WKAQ

340.7

500

Grandes :\rmazems de (hiado

PIAA

(.overnment Wireless Station

CTV

N

Montesanto
RUSSIA
Riga
Moscow

Sokolniki
Trade Union
Lubovitch
I'nion of Soviet Workers

44

66

Leningrad
Niji-Novgorod

320
400
2450

1500

1500

2000

1010

2000
2000

450

1500

365

Comintern
Radio -l'eredatcha

64

Power

(Watts)

F. Johnson Elser

POLAND

Warsaw
PORTO RICO
San Juan
PORTUGAL
Lisboa

Wave Length
(Meters)

RDW

675
1450

400
310 -240
253
1000

I

Kiev
SAN SALVADOR

San Salvador

EQM

12000

2000
2000
1000
2500

442

SPAIN

Asturias
Barcelona
Bilbao

I

66

Cadiz

Radio
Radio
Radio
Radio
Radio

Barcelona

i

I

lotel Solon

i

(atalana
Club \'izi aina
Wi /Caya

Cadiz

Lehert

Cartagena

Í

I

..

Madrid
66
66

j

66

Radio Espana
FS(' twit Superior
Lamparas Castilla
Radio Iberica
l.nione Radio
Radio Espanola

46

Malaga
Oviedo (Cima

)

Salamanca
_San Sebastian
Sevilla
Radio Club Sevillano

Valencia
Reina Victoria Hotel

Zaragoza
STRAIGHTS SETTLEMENTS
Singapore

I

I

I

I

EAJ -12
EAJ -1
EAJ -13
EAJ -9
EAJ -11
EAJ -3
EAJ -10
EAJ -16
EBX
EAJ -2

PTT
EAJ -4
EAJ -6
EAJ -7
EAJ -15
EGC
EAJ -25
EAJ -19
EAJ -22
EAJ -8
EAJ -17
EAJ-21
EAJ -5
EAJ -24
EAJ -14
EAJ -23

345
325
360 -460

315 -418
383
360
330
335
1200
310
458
304
392
408
490
1650-2L)0

3)5
400
290

346
300
300
350
360
400
325

1000

1000
1000
1000-2000
2000
1000
1000
1000
S

3000
1000
1000
1000
6000
1000
2000
1000
1000
1000
3000
1000
1000
1500
1000
1000
1000
100

SWEDEN

Boden

Falun

Radiotjanst
Radiotjanst

SASE

Radiotjanst

SASB

Gaevle

Goteborg

SMZK
SMXE

1200
370

1500
250

325

250
1000

288
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FOREIGN RADIO BROADCAST STATION'S INCLUDING U. S. POSSESSIONS

Countries and
Cities

Call

Letters

Owner

Wave Length
(Meters)

Power
(Watts)

SWEDEN

Jonkopings
Karlsborg
Karlstad
Linkoeping
Malmo
Norrkoeping
Orebro
Stockholm
Sundsvall

+

Trollhattan

SMZD

Radiotjanst Rundradiostation

265

1350

Karlstad Rundradiostation

SMXG

Radiotjanst

SASC
SMVV

221

467

270

'

260

500
2000
250
250
1500
250

280

SASA
SASD

Radiotjanst
Radiotjanst
Trollhattans Rundradiostation

SMXQ

428

1500
500

545
322

120

SWITZERLAND

Berne
Geneva
Hoengg
Kloten

Lausanne
Zurich

315

HBI

('ointrin

1500
1500

775

515 -650

Swiss Radio Assn.

HBK
HV -2
RGZ

Champ de l'Air
Zurich University

500

1100

850
515

600
500

400
350
400
450

500
500

UNION OF SO. AFRICA

Cape Town

Durban
Grahamstown
Johannesburg
UNITED KINGDOM
Aberdeen

Birmingham
Belfast
Bournemouth
Cardiff
Dundee

Edinburgh
Glasgow
Daventry
Hull
Leeds - Bradford
Liverpool
London'

Manchester
Newcastle
Nottingham
Plymouth
Sheffield
Swansea
Stoke -on -Trent
URUGUAY
Montevideo

f

44

Cape Publicity Assn.
Town Council

WAMG

Associated Scientific and Technical Societies

JB

500
i

British
British
British
British
British
British
British
British
British
British
British
British
British
British
British
British
British
British
British
British

Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting Co.
Broadcasting ('o.
Broadcasting Co.
Broadcasting Co.
'

Radio Sudamericano
Diario "El Dia"
Casa Paradizabal

2 -BD
5 -IT
2 -BE
6 -BM

5 -WA
2 -DE
2 -EH
5 -SC
5 -XX
6 -KH

2 -LS

1500

5000
I

1000

315
328

422
1600

16000
150

335

310-321

150
150

331

2 -LO

365

2 -ZY

5 -PY

378
404
326
338

6 -FL

301

150

5 -SX

482
306

150

5 -NG

-

I

6 -LV

5 -NO

-

495
479
440
386
353

6 -ST

2000
1000
1000
150
150

i

500
1000

VENEZUELA

Caracas

Coronel Arturo Santana

400

YUGOSLAVIA

Belgrade
Rakovitza

Cie. Generalle De T. S. F.

HFF

1650
1650

2000

e

Slogans of Broadcast Stations in U. S. and Canada
KDLR- DEVILS LAKE,

N. D.

North Dakota's Own Station.
Region.

1

"nice of the

KFAB- LINCOLN, NEBR.
Home Sweet Home Station.
KFAD -PHOENIX, ARIZ.
The Voice of Phoenix -The Gold Spot
KFAU-BOISE, IDAHO.
KFA U and Voice of Idaho.
KFBK- SACRAMENTO, CALIF.
Sacramento, The Heart of California.
KFBL-EVERETT, WASH.
The Spark Plug of the North ¡lest.
KFBU-LARAMIE, WYO.
The Top of the World.
KFEL-DENVER, COLO.
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.
KANSAS.
Kansas' Finest hotel.
KFHA-GUNNISON, COLORADO.
Where the Sun Shines Every Da_'.
KFHL-OSKALOOSA, IOWA.
Keen For higher Learning.
KFI -LOS ANGELES, CALIF.
The Radio Central Super-Station.
Institution.
KFJY-FT. DODGE, IOWA.
Where the Tall Corn Grows.
KFKA -GREELEY, COLO.
We Are The Bears.

KFXJ -EDGEWATER, COLO.

Lake

America's Scenic Center, andEdgewater, Not Chicago,
Colorado.

KFYF -OXNARD, CALIF.
The Voice from the

of America.

Glad Tidings.

KGW- PORTLAND, ORE.
Keep Growing
KGY-LACEY, WASH.

KFKX-HASTINGS, NEBR.
Pioneer Repeating Station of the
KFMR -SIOUX CITY, IOWA.

Wiser.

Out Where the Cedars meet the Sea.

KJR- SEATTLE,

WASH.

Radio Headquarters.
KLDS -INDEPENDENCE, MO.
The Station Dedicated to Knowledge, Libero,
Divinity and Service.
KLS-OAKLAND, CALIF.
The City of Golden Opportunity.
KLX-OAKLAND, CALIF.
Oakland, Where Rail and Water Meet.
KLZ- DENVER, COLO.
Way Out West in Denver.
KMA-SIIENANDOAH, 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.
KOCH- OMAHA, NEBR.
Voice of 2,000 Students.
KPO -SAN FRANCISCO, CALIF.
The Voice of San Francisco, the City by the Golden

KFH-WICHITA,

.1

Radi Den.

KGTT -SAN FRANCISCO, CALIF.

National

Gate.

KPRC- HOUSTON, TEX.
ll here Seventeen Railroads Meet the Sea.
KQP- PORTLAND, ORE.
KQP and the Portland News.
KQW -SAN JOSE, CALIF.

World.

The College by the Sioux.

KFMW-HOUGHTON, MICH.

Copper Country Station.

KFNF-SHENANDOAII, IOWA.
Known for Neighborly Folks.

King's Quickening Word.
Pioneer Broadcasting
Station of the World.
KSL -SALT LAKE CITY, UTAH.
Salt Lake City, The Center of Scenic A merica.
KSMR -SANTA MARIA, CALIF.

Keep Friendly,

Never Frozen.

KFOB -BURLINGAME, CALIF.
Kind Fellows of Burlingame.
KFON -LONG BEACH, CALIF.
Where Your Ship Conies In.
KFOR -DAVID CITY, NEBR.

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 Hot Springs.
KTNT- MUSCATINE, IOWA.

The Voice of David City.

KFPM -- GREENVILLE, TEXAS.

The Biggest Little Ten It atts on the .1 ir.

KFPW -- CARTERVILLE, MO.
Keeping Pace With Christ Means Progress.
KFQB -FORT WORTH, TEXAS.

The Home of the Calliaphone, the first new tone in
40 Years.

Keep Folks Quoting Bible.

KTW- SEATTLE, WASH.

KFRC -SAN FRANCISCO, CALIF.
Keep Forever Radiating Cheer.
KFRU-COLUMBIA, MO.

Serve the Lord, Preach the Gospel, Evangelize the
World.

KUOA -FAYETTEVILLE, ARK.
The Voice of the Ozarks.
KUSD- VERMILLION, S. D.
South Dakota U for South Dakotans.

Where Friendliness is Broadcast Daily.
KFUC -LEMARS, IOWA.
The Best 5o Watt Station on the Air.
KFU'M --COLORADO SPRINGS, COLO.
Known for Unsurpassed 1fonntain Scenery.
KFUO-ST. LOUIS, MO.

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.
Kum to the World's Winter Garden.
WAAM- NEWARK, N. J.
The Sunshine Station.
WAAW- OMAHA, NEBR.
Where Agriculture Accumulates Wealth.
WABI- BANGOR, ME.

Gospel Voice.

KFVN-FAIRMONT, MINN.
The Voice of Martin County.
KFVR-DENVER, COLO.

Denver's Mighty Little Fifty Watt Broadcasting
Station

KFVS-CAPE GIRARDEAU, MO.
The City of Opportunity.
KFWC-SAN BERNARDINO, CALIF.
The Gate City.

KFWF -ST. LOUIS, MO.

The Community Voice.
WABZ -NEW ORLEANS, LA.
The Station with a Message.
WAFD-PORT HURON, MICH.

The Voice of Truth.

KFWM- OAKLAND, CALIF.

The Golden West Station K MI' M.
KFWO -AVALON, CALIF.
Katalina for Wonderful Outings.
KFXB -BIG BEAR LAKE, CALIF.

Gateway to Great Lakes.

WAIT-TAUNTON, MASS.
We Are

Rim of the World Station.
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WAMD-MINNEAPOLIS, MINN.
The Call of the North.
WBBL-RICHMOND, VA.
The Gateway North and South.
WBBM -CHICAGO, ILL.
WBBM, The Stewart - Warner Station.
WBBP -PETOSKEY, MICH.
There's only one Petoskey.
WEBS -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.
ALA.
-BIRMINGHAM,
WBRC

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 hill
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.
znd Port U. S. A.
WCBQ -NASHVILLE, TENN.
We Can't Be Quiet.
WCBR- PROVIDENCE, R. I.
New One in Every City Where I Ant.
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 Great 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.
NN

ENR- CHICAGO, ILL.

Makers of Radio for Years to Come.

FAM -ST. CLOUD, MINN.
Granite City of the World.
WFBG-ALTOONA, PA.
Original Gateway to the West and Wish You All the
V1

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.

1

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 to the South.

WGES -CHICAGO, ILL.
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 Station of Atlantic City.
WHAS- LOUISVILLE, KY.

My Old Kentucky Home.
WHAV -WILMINGTON, DEL.
Wilmington-First City of First 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 Broadcasts 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
WIAS- BURLINGTON, IOWA.
On the Mtssissippi.
WIBA- MADISON, WIS.
Four Lakes City.
WIBM- CHICAGO, ILL.

of Liberty.

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 -NORFOLK, NEBR.
The Home of the Printer's Devil.
WJAR-PROVIDENCE, R. I.
The Southern Gateway to New England.
WJBB -ST. PETERSBURG, FLA.
Land of Perpetual Sunshine.
WJBC -LA SALLE, ILL.
Better Homes Station.

WLBL- MADISON, WIS.
Wisconsin Land
WJBR -OMRO, WIS.

of Beautiful Lakes

Omro, the Center of the State of Lakes.

WJJD -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 Dixie.
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

WNBH -NEW BEDFORD, MASS.

WREO -LANSING, MICH.

Philadelphia.

Watch-Reo.

WRNY-NEW YORK, N. Y.
The Radio N
Station.
\%'SAR -FALL RIVER, MASS.s

The Gateway to Cape Cod.

WOAN -LAWRENCEBURG, TENN.
Yi alch Our Annual Normal.
WOAW -OMAHA, NEB.
ü OA W, the Omaha Salion.
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're on ChatauquaLake and "Jamestown"
the Pioneer Furniture City.
WOKO -NEW YORK, N. Y.
The Pioneer Radio Service Station.
WOLO -CAMP LAKE, WIS.
The Play Ground of the Lake Region.
WOOD -GRAND RAPIDS, MICH.
The Furniture Capital of .1 rnerica.
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
WPRC- HARRISBURG, PA.

Looms UP.

\VSBC- CHICAGO,I ILL r
It Won't Be Long
\\'SBT-SOUTH BEND, IND.

Voice of the Hoosier State.

WSKC -BAY CITY, MICH.
Where the Summer Trails Begin.
WSM- NASHVILLE, TENN.
We Shield Millions.
WSMH -OWOSSO, MICH.
Watch Shattuck
WSRO- HAMILTON, OHIO. Music House.
We Sell Radio Only. (The Oldest Exclusive Radio
Store in
WSSH-BOSTON, MASS. the West.)
Strangers Sunday Home.
WSVS- BUFFALO, N. Y.
Watch Seneca Vocational School.

WTAD- CARTHAGE, ILL.
We Travel All
WTAL- TOLEDO, OHIO.

Directiotis.

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.

City.

The Capital City of the Keystone .State.
WPSC -STATE COLLEGE, PA.
The Voice of the Nittany Lion.
WQAC- AMARILLO, TEX.
Where Quality Alone Counts.
WQAM -MIAMI, FLA.

The Mecca of the Tourists.

CFCY -CHARLOTTETOWN, P. E. ISLAND.
The End of the Black Fox Trail.
CJWC -SASKATOON, SASK.

Most Southern Broadcasting Station in the United
States.

W QAN- SCRANTON, PA.
The Voice of the Anthracite.

The Voice of Saskatoon.

CKNC-TORONTO, ONT.

The Voice of the Maple City.

CKY- WINNIPEG,

The .Schuylkill Valley Echo.

CNRA -MONCTON, N. B.

World Redeemed By Christ.

CNRV- VANCOUVER, B. C.

MANITOBA.
Manitoba's Own .Station.

WRAW- READING, PA.

The Voice of the Maritimes.

WRBC -VALPARAISO, IND.

Voice of the Pacific.
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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 Idaho
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;
few
a
countries, however, use standard time based on the longitude of their national observatories.
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Table For Making Time Transitions
Eastern Standard Time
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Mountain Standard Time
Pacific Standard Time
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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 Fundamental Facts About Radio
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THE 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 impossible. 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, broadcasting, and even the celebrated Einstein theory are capable of being understood (not in the most exact mathematical manner pei baps, but in a
broader and less accurate sense) by
the layman.
Let us consider first the nature of
sound. It is a wave motion, comparable 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-

ress on their journey. and because some
of the sound energy is absorbed by the
vibrating air and converted into heat.

The vibrating bell sends out sound waves
through the air.

Water waves behave in a similar way

-becoming 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

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
Second,
the modern phonograph.
for rapid transmission of the sounds,
the sounds may be used to cdntrol
some form of energy which is easily
and quickly transmitted from one
place to another, and the corresponding fluctuations of the energy may
be reconverted into sound at the receiver 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 listening 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 instantaneously at the other end of the line. At
the speaking post a device called a
"microphone" is connected in the
line. It has in it a diaphragm which
vibrates when struck by sound waves.
The diaphragm isso arranged, together

WIRES

TELEPHONE
TRANSMITTER

v

J

II

BATTERY

SOUND WAVES

TELEPHONE
SOUND WAVES

RECEIVER

TANK
OF
WATER

.VALV E

q
in the lower figure is
Sound waves are produced at the receiver. which correspond to the sound waves striking the transmitter. The valve
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 substances 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
73

with other parts of the microphone,
that when it vibrates, the resistance
of the electric line at that point is
c h an g e d, and consequently the
strength of the flowing electric current is varied. The action of the microphone is very similar to that of a
allows more
valve in a water pipe
to flow,
current
or less of the electric
according to the vibrations of. the

-it
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sound waves influencing the diaphragm.
The fluctuations of current caused
by the microphone at the speaking
post are almost instantly noticed at
the receiving station. There a device known as a "receiver" is in-

and Heinrich Hertz, led to the establishment as a fact that a vibratory
electric current produced just such
kind of a space -propagated energy as
was wanted. It was shown experimentally that electrical apparatus employing vibratory electric currents of

could therefore be sent out in accordance with the dots and dashes of the
telegraphic code. He erected another
conductor at some distance from the
transmitting a p p a r a t us, and, of
course, every time a dash or dot of
energy was sent out from the trans-

MICROPHONE

Ilaasro
CONTROLS STRENGTH
OF RADIO CURRENT

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

serted in the line. It converts the
electric current fluctuations into
sound. In construction, the receiver
is quite simple, consisting merely of
an electromagnet so placed as to attract an iron diaphragm when a current flows through it. The fluctuations of the currelij cause the diaphragm to be attracted more or less,
and therefore to vibrate in the saine
manner as the diaphragm of the microphone at the speaking post.

RADIO
FREQUENCY

AMPLI FIER

high frequencies, radiated energy into
space, and that this energy, furthermore, would cause a vibratory elec .%
tric current to be set up in any conducting medium located within its influence.
It remained only to harness this
energy, 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-

-DETECTOR

quoto
FREQUENCY

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 audible frequencies. It was of too great
frequency to operate a headphone receiver, and even if it would have been
capable of operating a receiver, this
fact would have been of no avail, inasmuch as the vibrations of the receiver diaphragm would have been

(fr

AMPLIFIER

SPEAKER
GROUND
At the receivinc station. the radio waves are reconverted to vibratory electric current
at radio frequencies. This current is amplified. then rectified by the detector, further amplified and finally changed back to sound waves at
the loud speaker.

Thus the transmission of speech
over wires is fundamentally simple.
To accomplish the same results without the use of wires requires some
kind of easily controllable, fast moving energy, that will travel through
space. Until recent years, no such
form of energy was known. During
the nineteenth century, however, the
brilliant researches and theoretical deductions of certain scientists, among
whom were James Clerk Maxwell,
Joseph Henry, Herman Helmholtz,

i

ceeded in his endeavors. He demonstrated that the radiation of energy
from the transmitting apparatus depended to a large extent on the length
and height of the conductors from
which the energy was radiated, and
that the radiation was greatly improved 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 depressed, and so that spurts of energy

beyond the audible range. But it
had been found that a certain device,
called a "coherer," could be made to
act like a relay under the influence
of this high- frequency current, allowing current from a local battery to
flow whenever the vibratory current
acted upon it. A coherer was therefore attached to the conductor used
for receiving purposes, and a headphone receiver placed in the circuit
of the local battery attached to the
coherer.
The headphones would

-
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then click whenever the vibrations
were started or stopped, and the
telegraphic signals sent out by the
transmitter could be received.
This was all very well for tele-

current which was continually fluctuating in strength, instead of remaining steady. Because the vibrations of
the radio current were so far more

rapd than those of sound,

RADIO- FREQUENCY

it would
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The broadcasting of
speech and music as now done by
means of modern radio equipment is,
then, very similar to the transmission
of speech and music, as Clone in the

"radio tube."

VIBRATING CURRENT

A

VARIATION IN STRENGTH
CAUSED BY SOUND WAVES
A

BROADCASTING STATION

.44'

TELEPHONE
DIAPHRAGM

TOTAL EFFECT ON DIAPHRAGM

ZERO AS SIGNALS ARE RECEIVED

15

t

Radio frequency current, whether unmodulated. as shown in upper figure. or od.11ated. as indicated below. are incapable of actuating a telephone
receiver.

graphic purposes. When 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

have been 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 frequencies well within the audible range,
and therefore caused a continual buz-

-__s\

ordinary telephone, the fundamental
difference being that a vibratory radio f requency electric current is substituted
for the direct current of simple telephone equipment.
The use of this vibratory current
floes introduce one complication, and
that is that one half of the high-

THIS HALF BLOTTED
BY

OUT

DETECTOR

-

AFTER ONE HALF 15 BLOTTED OUT BY DETECTOR
SIGNALS GAN MOVE DIAPHRAGM AS THEY GROW
STRONGER AND WEAKER
The modulated and rectified

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

current can move the diaphragm of the telephone receiver.

zing or grinding noise which drowned
out all attempts to regulate the vibrations 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 developed, but the one that has been
found most practical for broadcasting is the three -electrode thermionic
valve, or, in more common words, the

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 examination of the diagrams. "A" shows
the steady radio -frequency current as
it is before being controlled or modulated 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
By LEON L. ADELMAN
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A QUESTION

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 is : "Can I use a loop antenna
with this set or must I erect an out-

I

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 horizontal is connected exactly at the center. If it is not connected at the
center, the antenna is then to be considered 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 receiving set.
The inverted "L" type is shown in
Fig. 2. Its wave- length is calculated
in precisely the sanie 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 "I"

Xm

r
INSULATOR

Portable radio receivers employing small loop
antennae have been developed to a highly perfected stage.

door antenna ?" With this question
for our consideration, we are going to
go down to the rockbotton truth of the
flatter and find out for ourselves just
what conditions stipulate a comprehensive answer, whether positive or
negative in response.
By definition, an antenna is "a system 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," inverted "L," vertical "I" and pyramid
antennae. By far, the most efficient
antenna in general use is the single wire
inverted "L" type and this statement
is 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

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
insure against making the antenna too
long or too short and thus prevent
either a condition of non- selectivity or
else poor volume in reproduction.
"What 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 I use ?' we might add, "How
long shall I make it ?"
If one is located in an area congested
with a multiplicity of broadcast stations, 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 antenna will bring in distance and allow
of maximum volume.
Where space is limited for the installation of a horizontal type aerial,
the vertical antenna will function well
provided that it can be made long

INSULATOR'

"T" TYPE

X=Xm+Ym+Zm+Im

or RECEIVER

Im
Z mt___

SUPPORT

SUPPORT

--

DIRECTIONAL CHARACTERISTICS
Fig.

1.

The "T" type of antenna and its directional characteristics.
The diagram shows
how to calculate the wave-length. The valve Im averages about 10 meters.
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the lower wave -lengths and that with
the same amount of power input a
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. Actual
measurements have shown that the
energy picked up by a receiving
antenna varies more or less in accordance with the graph shown in Fig. 5
curve (a). This curve takes into consideration the antenna alone. The
effect of coupling a tuned circuit to it,
such as for instance the grid circuit of
a radio frequency amplifier or detector

enough. The following is the answer
to this question :
At the present time, with the broadcast channel including the wavelengths 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 corresponding to wave -lengths one meter
apart. In order to receive the full
energy from each of these separate
bands, it is necessary to tune the antenna 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

-

J

Xm

~

-I

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

-- INSULATOR

VERTICAL

"I" TYPE

X

,,RECEIVER

Zm
DIRECTIONAL

INSULATOR

CHARACTERISTICS

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

Ym

INVERTED

"L"

TYPE

Zm
INSULATORS

-

RECEIVER-'

LEAD-IN'
DIRECTIONAL
CHARACTERISTICS

Fig. 2. One type of antenna which has gained
wide popularity is the inverted "L." It is the
best all- around antenna.

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

Showing another form of loop antenna operating with a radio frequency receiver.

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, together with the conditions under which
each niay operate. Thus, the "T"
type 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 limits, the longer the
antenna, the more the energy that will
be picked up. Thus, the energy may assume such proportion as to necessitate
loose coupling between antenna and re-

a

it

N

Fig. 4. Graphical representation of the
three types of antennae and the wavelengths at which each can be operated for
fair results. In the "T" type, the length
from "a" to "b" determines the wavelength; in the inverted "L," it is also from
"a" to "b," but this time the wave-length
is shown to be one-half; likewise, in the
"I" type, "a" to "h" represents one -quarter
wave- length.

b

b
b

a

b

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 is presumably known to be greater than that at

4

2
tube creates the condition shown in
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

Otherwise, broad tuning may
manifest itself and several stations
may come in, on or near the same
dial setting. If the antenna is made
ceiver.

as described, it will be found very,
effective.
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The Loop
-lIlr loup antenna is merely an in-

ductance un a large scale, su designed
tlt;tt
hen tuned by a suitable con denser, it will coyer the wave- lengths
of the broadcast stations. The larger
%%

The loop itself can be matte from
two to four feet square, the larger sine,
as said before. being best. In fact, if
the loop could be made with it 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 .000
2 ft. square
3 ft. square

installation showing the
"T" type antenna and the rigidly guyed
antenna mast.

the loop, the more the eherg that will
be picked up. .1 his is in a lc;;ree necessary, for the loop is all inetticient collector and the very best loops will llit 1,
tip no more than 3(
to 5, ,
the
total available energy. however, as
we increase the size of the loop, '\
also increase the inductance, so that wr
must be careful not to exceed the
limits allowable, to rectin., broadcast-

Number of turns

20

10

14
12

16
12

8
it. square
8
6
The use of too small or too large a
wire for winding the loop is to be
avoided, for no other apparent reason
than that, if a small size wire is used, it
is liable to break easily. and un the
other hand, if a heavy wire is used, it is
difficult to wind. The average size
wire is Nu. 22 and this will give as
good results as ally. The insulation
can be anything from enamel to double
silk covered.
The question of the type of loon to
use often comes to mind. There air
two distinct types -the spiral or pail
cake type and the solenoid or box type
Both have inure or less the same char
acteristics and the problem as to selec
lion should depend only upon one's
taste. It is true that the pancake loop
has a slightly higher resistance due to
the fact that the turns decrease in
diameter as the winding approaches
the center and that in order to compensate for the loss of inductance
value, a few more turns must be
added. See Fig. 6.
course. the shape as well as the
size of the loop determines its charac4

A beautiful type of

.tVNI!

f

Fig. 5. A purely &periodic antenna when connected to a radio receiver. does not exist. as can
be seen in this graph. The effect of coupling the
tuned grid circuit of the first tube can readily
be seen.

lb)

>7

(a)

Curve (a) shows the relative amount of energy that can be picked up by an &periodic
antenna; cune (b) shows how much more
energy can be collected if a receiving set is
coupled to it.

(a)
ADERIODIC

ANTENNA

lb)
SEMI - APERIODIC

ANTENNA

50

100

i50

20C
250
WAVE - LENGTHS OF

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

300
INCOMING

teristit

SCI
400
SIGNALS

450

500

s50

Thus, we often see circular
hexagonal and octagonal ones;
two rotary loops, one within the other
and a variety of other types, some
pleasing to the eye, others, freak -looking. However, no matter what particular style or shape that is used, a
certain amount of inductance must be
had and this is where the larger -size
loops

;

-.
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loops win. It is ,ieyrnhekss true that
with some receivers. hardly any difference can be noted when using different
types of loups. This will be explainers
carefully in the following paragraph;.
"Can I use a loop with my set?
question that is often asked and more
or less carelessly answered.
To
answer it properly, it is necessary to
consider that there are rive fundamental types of receivers and that
each has its own peculiar capabilities.
We have at the present date, the nonregenerative set, including all types of
crystal sets knot reflexes) and those
circuits which use no tickler feedback,
or capacity feedback, or radio frequency amplification preceding a nouregenerative detector. Next come the
regenerative receivers which constitute
a great portion of the receivers in use.
This type includes reflex circuits, inductive and capacitative feedback circuits and all those types of sets which
employ no radio frequency ampli-

'-a

fication before the detector tube.

SOLENOID

Fig.

TYPE

LOOP

D.CAKE

PE

LOJD

There are two distinct types of loop
antenna -the spiral and the solrnoid.
G.

The radio frequency classification,
has without doubt, the greatest
number of different combinations
and these receivers are predominant
in the broadcast field.

In this clas,
can be found. the neutralized, stabil
ized, reversed feedback, reflexed and

regenerative radio frequency circuit.
practically all of which are popular

with radio fans. Ll 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 getters and the most selective types of

receiver built.
Loops 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 crystals 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 necessitate 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 employing this type of
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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.

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 receiver 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 modifications described previously, he
can successfully supplant the antenna 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

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 appréciable difference can be
noted. However, with a receiver of
mediocre design, it is best to continue 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 distance reception.

the regenerative circuits, care must
be 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 is
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 question
the answer to which will also answer
the question "Is it worth while incorporating a loop antenna, although I get
good results on my antenna ?"
VARIABLE
,'CONDENSER

AERIAL

LOOP
PLUG

DOUBLE CIRCUIT

Fig.

7.

JACK'

GROUND

Provision can be made to use either a
antenna on a radio set. if the connections shown above, are made.

loop or an

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 receiver,' and when the territory is
free from "dead spots." These are
:
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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.
OUTDOOR

LOOP
TO

ANTENNA(

FASTENED

WALL',

Ì
ABOUT

'FEET

5

TO

IS

APART

1

TO

SET

F.g. 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.

Who can tell, but that at a later
date, development will have pro=
pressed to the stage where the boll
itself will take no more space than
the average size inductance anti receivers will be so small and compact
that they will actually be "vest )cket editions"?
Conclusion
Li the last analysis, the use of either
or antenna with the right kind
loop
a
receiver will give about the
radio
of

sane results. In the first instance, tun-

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 objects. Keep the loop away from the
loud speaker horn, especially if the
latter is máde 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 connected 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 is
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 antenna is the collector, and through
the process of inductive coupling
advantage of maximum volume,
minimum static, and greater distance-getting ability is assured.
In summing up, iit need only be

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 negligible quantity by the use of a loop and
reception from all points of the compass conies in with the same directional
characteristics.

A typical spiral type loop.

Now that it is summer time, one
should go over his antenna installation
and clean or replace the insulators,
erect a new wire, put in a lightning arrester, ascertain that the masts are securely guyed and see to it that the
lightning ground as well as the receiver
ground is perfect.

l.
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New Radio Developments
By JOSEPH BERNSLEY
GG!

CONSIDERING the infancy of

this fascinating industry, since
the time that it first aroused the enthusiasm of the public (1921), we cannot
help becoming fascinated at the remarkable strides in the development of
radio apparatus, both in design and
efficiency, new circuits, new apparatus,
new principles, and a tendency to
simplify and do away with the complications that retarded this industry's
progress. It is not the purpose of this
article to delve into and show the advances made, but rather to show the
more radical departures from the old
and exceedingly inefficient instruments
that were used in the days of "wireless." Very few will recall the hardships of the "old tinier" and "brass
pounder," for there are now comparatively few 13. C. L's who participated
ill those days, with apparatus that is
now considered as antique but nevertheless served faithfully in its time and
gave complete satisfaction.

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 design advanced. Research engineers experimented with metals that were
known to have a high electronic emission when coated with certain alkaloids
and therefore would not require as
much current. As a result of this research work, we now have tubes with
thoriated filaments (metal filaments
coated with thorium) such as the 201 -A
or 301 -A type, 199, W D -11 and 12, etc.,
which tubes consume only from .06 of

Vacuum Tubes
There can be no doubts but what
wireless or radio as it is uow called
made its first and most important step
forward when the three element
vacuum tube was invented and introFig. A. A revolutionary departure from conduced by Dr. Lee DeForest, in 1906.
ventional condenser design. In this case, the
It is the most sensitive device known
stator is connected to the frame and the rotor
is an isolated unit. insulated from the stator
and with it is made possible present
plates.
clay receiving and transmission. At
the time of its introduction. the crvsan ampere for the 199 type, to .25 of
tal detector was performing rather
an ampere for the storage battery tube.
'atisfactorily, but nevertheless had its The enormous saving in filament
condifficulties which created a desire for sumption is
obvious,
if
we
use
six
of
a more efficient and sensitive detecting
the old type tubes at one ampere apiece,
device. The crystal detector required six amperes
are flowing; if we use six
constant readjusting, was not over sen- of the present type
tubes, 199 type,
sitive, and had no dependable means only .36 of an
is required; six
ampere
of amplifying the signals. The vacuum of the 201 -A
or
301 -A type require
tube in those days was a bulky but only 1.5 amperes. Progress
in vacuum
frail affair, consumed much filament tubes is still being made, vacuum
current, and was rather unstable due are being developed to operate tubes
direct
to .gases which were left within the from the lighting source,
whether
of
tube in the pumping process. The the alternating or direct
current
type.
vacuum pumps at that time were not Inventors are trying to
eliminate the
as efficient as the present ones being filament element from
the tube, and use
used, there being no demand for a some material which will emit
a suffihigh degree of vacuum before that cient number of electrons
at ordinary
time. Slowly, vacuum tube design be- temperatures to make the tube
operagan advancing. Vacuum pumps were tive. We can safely rest assured
that
designed to create a high degree of some material benefit will
be derived
vacuum.
Tubes were designed for from their present tedious experiments.
different functions, thus a soft or gaseous tube was developed for detection
Variable Condensers and Coils
purposes (UV -200 and C -300). These
tubes were very much more efficient
As this new interesting method of
than their predecessors, but required obtaining entertainment and amusean enormous amount of filament cur- ment took hold, the public became enrent, one ampere for each tube used, thusiastic and compared notes on the
80

amount of stations and number of
miles received the night before. Thus,
Mr. Jones would say to Mr. Brown,
"Lessee now, last night I got the
`Night Owls' out in Minnesota, and
the `Tamborine Serenaders' in Gohgah, 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 thinking, 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 night
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 concentrate on the design of the instruments which make the receiver efficient,-the coils and condensers. They
knew that there were a great many
losses in these instruments that could
be decreased to a minimum or eliminated; and so came about a revolutionary movement or fad called "low loss."
Condensers were designed in all shapes
and sizes, but all from a rugged mechanical and electrical standpoint. The
plates of both rotor and stator units
were soldered to decrease the resistance 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 frequency 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 0 to 100, equal changes in
capacity would be obtained. The disadvantage of this condenser wa, with
broadcast stations as they are now arranged-200 to 550 meters, the stations between 200 and approximately
350 meters would crowd in on a relatively small portion of the condenser
dial i.e. 0 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 0 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
,

s
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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 solving 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 frequency.
Some very interesting samples of
modern low loss straight line f requency types of condensers are shown in
Figs. A, B and C. In Fig. A is shown
a low loss straight line frequency condenser of unique .construction and entirely different from conventional design. Contrary to the usual type, the
stator is connected to the frame,
whereas the rotor is a completely isolated unit and insulated from the stator
plates. The shaft is made of a special

Figs. B and C.

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 oscillation in an ordinary five -tube tuned
R.F. set was produced by magnetic
coil feed -back, and produced coils that
had a limited magnetic field 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 peculiar 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 result, thus preventing violent oscillation
and instability which would ordinarily
result. A very efficient coil o i the
toroid type of unique construction is

Two other designs of

bakelite composition (turned in a
lathe) , thus keeping all metal away
from the front of the receiver and reducing any body- capacity effect that
might result. The plates of the condenser are made from a special low
resistivity brass alloy and are of uniform thickness being levelled to obtain
this characteristic by a special receiver.
Contrary to the usual run of straight
line frequency condenser this condenser 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 mechanically 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 peculiar one, the development of this instrument having branched off in several directions. The first attempt of
manufacturers was to reduce the resistance 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 possible. With the advent of the Neutro-

straight line frequency condensers.

that shown in Fig. D. The windings
are rigidly fastened to a circular bakelite 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 characteristic is usually spoiled by windings
that are loose and constantly shifting.
Fig. E illustrates a coil of the binocular type. It consists of two cylindrical 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
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particular coil is shown in a rigid forni
all of which results in a very efficient
coil of constant inductive value.
It should not be understood that
these coils can entirely replace the
cylindrical type or coil wound on an
ordinary cylindrical bakelite or hard
rubber tube, as we knew it. The aforementioned coils should only be used in

Fig. E. A Binocular coil of unique construction. it is used in self -neutralized type of
receivers where oseillnlions or "squeals" are
not desired.

certain receivers where interstage coil
coupling is not desired, and where
quiet operating receivers of the neutrodyne or neutralized type are preferred.
Many people hold up their hands in
horror when they listen to the squeals
and whistles cniittc(l from a loud
speaker attached to a receiver of the
regenerative or oscillating type. Still
others believe only in regenerative receivers as being the most efficient and
best distance-getters. Suffice to say
that both types can produce equal
satisfaction, this being only a question
of personal taste.

Fig. F. Another type of Binocular coil. This
coil is of the self -supporting type to reduce
di- electric losses.

Loud Speakers

Fig. D. The Toroid type of coil. Due to its
peculiar construction its inherent characteristic is that of minimum magnetic field feedback.

Few realize that in the old (lays loud
speakers ( for radio reception purposes) were unheard of amongst the
radio amateurs and enthusiasts of that
clay. The radio listener then would
be tickled to death if the signals were
audible with headphones. Loud speakers first became popular about 1919, but
despite this late start have made enormous progress. Those who started in
early in 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 functioning 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 necessary air column, and amplifying device.
Loud speaker engineers weren't interested very much in the quality of reproduction. 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 reproduction factor at various audio frequencies, were next introduced. Some used
power from an external source, such
as the storage battery or from direct
current lighting mains. Their popularity was extremely short, for the
radio public was fast becoming educated as to the possibilities of a radio
receiver and loud speaker. Scientifically constructed loud speakers and
cone speakers are the results, and we
can now listen to a radio receiver con-

constructed on scientific acoustic principles. Special wood and fibre is used
practically throughout the entire construction, thus eliminating the metallic
tones and reproducing sounds, naturally. 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 similar to the sides of a drum which are
set into 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 obtained from this type of speaker is exceedingly pleasing, even though in
many cases the sound is not natural.
In other words, the quality of reproduction is enhanced.

and usually results in the loss of a sale,
when the radio retailer tries to explain in a technical way why numerous
controls are sometimes beneficial. Just
what constitutes too many controls is

Fig. H. An earlier type of cone loud speaker
which illustrates the various parts and
mechanism which make up this style of
speaker.

Fig. K. A Radio Receiver designed from an electrical and mechanical efficiency
stand -point.
The sturdy chassis construction permits the construction of a receiver that will
last a life time.

nected to either of the above and notice
the absolute fidelity of the tones reproduced, in many cases being as exact
or superior to the quality of reproduction as obtained from a phono-

graph.

Fig. C. A loud speaker constructed on scientific principles. It is designed to fit in with
the surrounding living room furnishings.

What present day loud speakers look
like is 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. F 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. Manufacturers 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 become so popular, and the consumers 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 differently constructed as
concerns the aforementioned. 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,

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 circuits 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 is no use for it. Interference is only experienced where the
receiving station is in close proximity
to the broadcast station. And so, in
geometrical fashion, we can safely
conclude that for those who desire receivers and are located near a broadcast
station (20 to 25 miles) a receiver employing 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)

Radio sets as they are designed at
The above illustration shows
a self -contained, neat, receiving set. No antenna and ground is required.

Fig. J.

the present day.

Vacuum Tubes and Their Work
By Dr. ALFRED N. GOLDSMITH
THE entire broadcasting structure
rests on a vacuum tube foundation,
Otherwise stated, without vacuum
tubes there would be no broadcasting
stations, no radio programs, no sensitive and far-reaching receiving sets,
no loudspeakers of remarkable volume
and marvelous tone, and in fact no
radio industry. 'There would be, however, the old -time void in home life,
as well as the old problem of what to
do with the long evenings spent at

intercept the radio waves, the sound
rendition was in the fórm 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!

home.

It is doubtful if radio telephony,
which is the technical basis of radio
broadcasting, would have become
practical without the vacuum tube.
In fact, until the advent of the improved vacuum tube, radio telephony
was a crude laboratory experiment.
All prior devices for the generation
of radio telephone waves were erratic
in action and unsuited to musical reproduction. 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 "modulation."
In the days before the vacuum tube
modulators and so- called speech ampliJiers, 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 continuous flow of fresh and costly microphones as necessary replacements. But
allowing that the radio telephone
waves, in some manner or other, did
get on the air, modulated to a degree,
but essentially weak, the receiving
sets then available were not capable

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, anchoragesm, flare tube 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 showing how the elements are
arranged with the glass

vacuum bulb. From left
to right are the plate.
grid. filament on support.
assembled elements, elements within tubo and
finally the completed
tube,
Photos by Courtesy of
Radio Corporation of

America
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of intercepting these over an appreciable distance. And when they did

telephone receivers tightly and even
painfully clamped to the perspiring
83

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, electricity, and bids him do whatever
tasks we may designate. Thus the
present-day vacuum tube converts
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plain direct current into high-frequency current for propagating radio
waves. The vacuum tube magnifies
or amplifies delicate electrical varia-

And at the receiving end the process is quite the sanie. The delicate
radio -frequency energy induced in the
antenna or loop of the radio receiver
.

On this large table 150 vacuum tubes are operated at one time. for the purpose of seasoning
or ageing them. The tube filaments are operated at different voltages and for different lengtha
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. The vacuum tube rectifies
alternating current into direct current.
The vacuum tube enables us to control a powerful current by the dictates of a Very weak current. And
there are many other things which
this modern Aladdin's lamp N\-ill and
does do in radio and other applications.
As a typical example of the amazing
feats performed with our miracle
lamp, there is the broadcasting station.
The vacuum tube takes the voice of
the man at the studio microphone and
increases its power over 50,000,000.Here we have a girl inspector, examining the
000 yes. tì ft ' billion!) times. We canbakelite bases one by one for defects in appearance and construction.
not conceive what that means, but
perhaps this may help convey some is brought to the vacuum tube known
impression of such voice magnifica- as the detector, usually by way- of one
tion : if everyone on earth were to get or two amplifying tubes which magtogether and shout in unison. the voice nify the energy. The detector in turn
power produced would still fall far controls a more powerful local source
short of the voice of the broadcasting of energy, in exact accordance with
station. The world's call would be the minute variations of the interceptonly about one -thirtieth as strong!
ed radio waves which thereafter is
Hoy the vacuum tube goes about passed through one, two or three ammagnifying the voice at the micro- plifying turbes until the final tube conphone is a story in itself. Suffice it to trols a current sufficiently powerful to
say here that a number of vacuum actuate a loudspeaker. So, as in the
tubes are employed, so that the mag- transmitter, the receiving end takes a
nification or amplification takes place delicate current and builds it up step
1'1 steps or stages.
In some instances by step until the desired power is atthere are as few as five or ten tubes; tained. In the transmitter, however,
in others. as many as fifteen. Each we start out with direct current for
tube in turn increases the power of the the studio microphone, which is convoice current until the final tubes give verted into high -frequency radio enerthe full power for broadcasting. The gy in the aerial. In radio reception,
initial stages involve small tubes, the process is just the reverse, starting
known as speech amplifiers. Then with the almost infinitesimal high -frecome the larger tubes known as mod- quency radio energy and converting it
ulators, which in turn control the into direct current which pulsates in
giant oscillator tubes which generate accordance with the music and speech
the energy for the radio waves them- modulations at the transmitting station.
selves.

When Metals Evaporate, or Electrons
in the Making
To understand the action of the
vacuum tube, which is by no means
baffling or complicated despite the scope
of its applications, it is first of all
necessary to know something about
heated bodies and electrons.
Recent discoveries in the realm of
physics have indicated that all material bodies are composed of minute
divisions of matter termed molecules,
and that these molecules are in constant motion inside the substance.
Furthermore, it is believed that the
rapidity with which these particles
move and the temperature of the body
may be closely related, so that the
raising of the temperature brings
greater molecular activity, and, conversely, the lowering of the temperature reduces molecular activity until
the molecules come to an absolute
standstill at the absolute zero of temperature, 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 "electrons," which are set in motion as an
electric current flows through a circuit. Thus a conductor, according to
this process of reasoning, is a material whose molecular structure permits
electrons to pass through it. An insulator, contrariwise, has a molecular
structure through which electrons cannot pass with sufficient freedom.
Now an electron is an exceedingly
minute value. Indeed, it is so minute
that the average mind 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
six groups of cigiven correctly
phers) electrons per second!
So far, so good. Now let us consider evaporation and what it means.

-
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We all know something about evaporation, because it is a common enough
phenomenon. We have often experienced the evaporation of water, gasoline, alcohol and other liquids. It so
happens that solids also evaporate.
Solid water, or ice, evaporates at temperatures considerably below the f reezing point. 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 assuming 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 temperature is attained, the molecules attain sufficient speed to be shot into
space.
It so happens that not only molecules of the solid but also whatever
electrons happen to be present in its
structure are shot into space at the
extreme velocities attained by the mole cules. With an increase of temperature, more and still more electrons will
succeed in breaking through the surface 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 off during the phenomenon of evaporation. The electrons
of electrical entities are of negative
polarity.
Just as long as a body is cold, relatively speaking, there is no evaporation. No molecules and electrons are
shot into space. But if that body is
heated to the necessary degree, evaporation sets in, with molecules and
electrons shot into space.
The Electronic Bridge of the
Vacuum Tube
The history of the early discoveries and experiments and subsequent
refinements leading up to the vacuum
tube is long and involved. Suffice it

batch of finished 11V-201 -A tubes undergoing the so- called jigger test, which means
an electrical inspection for short- circuits, misplaced elements, broken or burnt -out filaments, and so on. The girl seated at the
table attends to the jigger test, with a combination of lamps which tell -tales on defective tubes.
A

to say here that Edison, the inventor
of the electric lamp. originally discovered that if a wire or plate were put

in the vacuum of an electric lamp, along
with the filament, and if that additional
element were made positive in polarity with relation. to the filament, current would flow across the vacuum
from hot filament to cold plate. If,
however, the plate were made negative
with relation to the filament, no current 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 effect."
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 filament is
heated by passing electric current
through it. For this purpose we make
use of a suitable battery, called the
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and therefore no electronic bridge is
established.
So here we have the principle of a

Here are the type if V -201 -A tube mounts or
inside assembly receiving the regular inspection. The inspector carefully examines each
mount, to make certain that there are no
mechanical defects. Her sole tool for this
work is a pair of delicate tweezers, for this
work is of the most delicate kind.

one -way trafile bridge. Electric current will flow across the electronic
bridge from the filament to the plate,
but not in the reverse direction. Feed
alternating current, or current which
changes its polarity many times per
second, to the \'acuum tube described,
and all the energy of one polarity will
be passed through, while the energy of
the other polarity will be left behind.
thus converting the alternating current into direct current. This is the
principle of the vacuum tube rectifier.
so extensively employed for storage

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.

"A" battery. In circuit with this current supply we place a device which
places more or less obstruction or resistance to the flow of current and
therefore regulates the heating of the
tube filament. This device is called
a rheostat.
Our vacuum tube filament is heated.
We have a flow of electrons, or
negative entities of electricity. Suppose we insert 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 becomes cold and the electrons no longer come out of the filament, so that our electronic bridge is
broken. Turn on the "A" battery current and the electrons immediately reestablish the electronic bridge. If we
make the plate negative with relation
to the filament, the electrons are no
longer pulled away from the filament

battery rechargers.
The addition of a plate or second
member to an electric lamp gives us
the two-element tube or diode. hirh
is employed mainly as a rectifier in
radio transmission and also in recharging storage batteries for the receiving
end. In the early days of radio, twoelement tubes or diodes were employed 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 traffic
cop to the task of regulating the flow
of traffic. The authority of the law
stands behind that cop. He merely
raises his hand, with the expenditure
of negligible power, and the traffic
He waves his hand
or blows his whistle, and the traffic
moves once more. He is actually controlling 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 member of our tube is made in the form
of a grid, br several turns of wire.

cones to a stop.
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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

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 be 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 certain to have a state of affairs quite
similar to a subway rush.
Years ago the research laboratories
took up the extensive study of the vacuum 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 ; numerous experiments were performed to
determine the effect of gases absorbed

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 positive and negative, the amount of current flowing from the hot filament
to the plate can be increased and decreased, the grid itself taking practically no power.
It will now be noted that because of
the delicate yet positive action of the
grid, which gives us the three -element
or triode tube, it becomes possible to
control a relatively powerful local current by means of an exceedingly minute external influence. It is the difference 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 reception of radio waves. What 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
is essential in handling voice currents.
The Necessity of High Evacuation
Electrons are delicate little things,
as we have already learned. If they

moisture and oxygen, while á suitable
chemical, known as the "getter," is
fired within the sealed tube so as to
absorb the last. traces of gases that
may remain. The "getter," usually
magnesium, accounts for the silver
lining of some vacuum tubes.
More Electrons from Less Electricity
'l'he early vacuum tubes made use
of solid tungsten wire for their filaments, with the consequence that the
usual receiving tube required about
an ampere of current to heat the filament to the point necessary for prolific
electronic emission. This heavy current drain necessitated a storage battery, 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 recharged 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
filament battery drain, the reseach laboratories made extensive studies and
Numerous experiments on filament materials. Soon the specially coated platinum filament was introduced in
tulles. This consists of a thin, narrow
ribbon to which has been cemented a
thin coating of certain metallic salts.
This coating results in the production
of electrons with a fraction of the filament current required with pure tungsten. It is used in the well -known tubes
WD-11 and WD-12 (and their corresponding new standardized base tubes
wX -11 and WX -12). Still more re-

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 elsewhere 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.
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AUDIO STAGE

in the metal of the electrodes and the

glass walls of the vacuum tube. The
result of these extensive experiments
and studies took the forni of marked
improvements in radio tube production.
In producing suitable amplifier and
oscillator tubes, a high vacuum is essential. What is more, the residual
gases must be removed from the relatively 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 highly 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 precaution is exercised to reduce the residual gases to the irreducible minimum. Thus the parts to be used are
treated with special gases to absorb

'l'hree

different types of tubes commonly
known as dry cell tubes.

cently there was introduced the thoriated tungsten filament, which is also
employed extensively: This filament is
known as the "X-L" type. The thoriated tungsten filament is 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 filament is not ready to function until subjected to a seasoning process. This
process involves the heating of the filament to different temperatures and for

.
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certain periods. By this process a layer alone should be a caution signal, beof thorium atoms one atom deep -and cause good tubes cannot be produced
only one atom deep-is formed on the at the low prices sometimes asked for
surface of the filament. This atomic nondescript tubes.
layer of thorium is of high electron
Good vacuum tubes are the result of
emissivity, so that sufficient electronic extensive research. Behind the Radioemission is obtained from it at sur- trons are the past and present efforts
prisingly low temperatures and with of several vast research and test labbut a fraction of the current necessary oratories, not only engaged in constant
to produce satisfactory results with refinements and improvements in the
solid tungsten. The thoriated tungsten product itself, but also in the developfilament is continually giving off thori- ment of new machinery and manufacum atoms and electrons while the fila- turing process which will provide a
ment is heated, and new thorium atoms still better tube at a popular price
and electrons are continually being within reach of all. Furthermore, the
boiled out of the depths of the filament test laboratories stand between the
to form and maintain the surface coat- manufacturer and the purchaser, ining or layer already described. Just so suring that nothing but good tubes
long as the proper operating conditions will ever reach the radio receiver.
are maintained, the process functions
The manufacture of tubes is an
of itself. But if excessive potentials intricate process involving the most
are applied or if the tube has been in delicate form of glasswork as well as
use for a normal life -time of such a the making and assembling of metal
tube, the coating may be worn through parts to within tolerances of thouin spots and the performance is no sandths of an inch. There are thirlonger perfect. In this event it is often teen stages in the production of a
possible to restore the coating of thori- Radiotron, and at each stage that
um particles and thus restore the effi- tube must be vigorously inspected and
ciency of the tube by what is known as tested. If it fails to measure up to
the reactivating process, described fur- accepted standards at any stage, even
ther on.
the final stage, it is rejected. For this
Suffice it to say that the metallic
reason every Radiotron leaves the facsalt -coated and the thoriated tungsten tory a faultless and matchless radio
filaments of these tubes have had a detector or amplifier, representing a
far -reaching influence on the develop- supreme achievement of research.
ment of broadcast reception. They
Detectors, Amplifiers and Oscillators

At the left is shown Radiotron UV -877 used
to prevent damage to other tubes from shorted
"B" 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 receiving 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 beyond the thousand mark of the honest
tube. Too often the radio novice
judges vacuum tubes by appearance
or catchy name or similarity with genuine Radiotrons. Or again, the main
attraction is low price ; yet low price

So far as radio reception is concerned, 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 -amplification 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 laboratory and transmitting purposes, special
transmitting tubes are employed.
For those who desire a super- sensitive vacuum tube detector, irrespective
of the more critical adjustments involved 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 supersensitive 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.
For 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
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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 is shown at the left and
the new UX-112 power tube at the right.

current drain, and have been designed
specifically for portable or home receivers 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 thoriatedtungsten filament, together with the
close spacing of the elements within
the tube, accounts for this economy.
The WD -11, \VD -12 .and \\'X -12
Radiotrons are the proud descendants
of the first dry -cell Radiotrons ever
introduced, and remain one of the
most popular and widely used detector- 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 latte; type
being the most efficient detector.

for each tube, the cells being connected
in parallel. These tubes have oxidecoated filaments.
The UV -201 -A and UX -201 -A Radiotrons have been accepted as the
flexible all -round storage battery tubes,
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giving ample volume in any detector,
amplifier or oscillator circuit. A six volt storage battery is required for
these tubes, with the applied voltage
held at about 5. The current consumption 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 necessary 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, operates 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

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 operating from the usual alternating current
socket. This Radiotron may, if necessary, be employed with the usual 6 -volt
battery, with reduced output, of
course.

Tubes 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 introduced 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 rectifier, thus rectifying the two sides of
an alternating current into unidirectional receiving-set current, and there
is rectron UX-216 -B, a half-wave rectifier. The usual practice is to employ 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 voltages handled by rectifiers. Thus there
is Radiotron UX -874, which is a

-a

The UX -216 -B is commonly used 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 UV877, which is a protective device designed as a safety valve to prevent
damage to the Radiotrons of trans-

formers resulting from shorted "B"
or plate battery circuits. This Radio tron introduces a high resistance when
a short -circuit occurs in the plate circuit and thus protects the equipment,
while in normal operation its resistance is negligible.

(f,

ampere.

L X -120 is essentially a power tube

and should be used exclusively in the
last audio amplifier stage, with a plate
potential of 135 volts as compared
with 45 to 90 volts generally employed
with the tubes already 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 new base but also permits of
applying the additional plate voltage.
Then there is UX -112, which does
for storage- battery receivers what
UX-120 does for the dry -battery receivers. 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 loudspeaker requires, which means ample
volume, fine tonal quality, and long
life. If desired, two UX -112 tubes
may be employed in -the audio -f requency 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 filament current of .5 ampere.
For those who desire the maximum

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 constant. This type of tube is sometimes
called a ballast tube
descriptive
term.

Above shows the UX -213 full wave rectifier
tube and the UX -874 voltage regulator as
used in power units.

voltage regulator tube designed for
use primarily in rectron power units
which eliminate batteries. The UX874 is so constructed that when properly 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 fluctuations of line current.
.

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 amplification differ from that of detection, but
the connection for detection is not the
sane 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 recommended value will generally give greatest sensitivity. The lowest value of
grid leak recommended is generally
best for average work, however, because of the better quality of reproduction on average signal strength.
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How to Get Better Results from
Your Radio Batteries
By JOHN T. VORPE
II'1

IN 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 obtaining best results and maintaining a low
up -keep cost.

REGULAR LAMP
SOCKET OR
OASE RECEPTAGLE

i
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^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 batteries, either dry or storage. If the
radio set utilizes dry cells it is necessary to replace worn -out batteries
periodically. On the other hand, if
storage batteries are used, it is neeessary only to have them recharged at
various intervals.

';fawlul.11 ili',I! IILI .I I,IGIIL,,

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

CHURGER

T

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 efficiency 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 f re-
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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 is
used' only one hour each evening will
naturally require less frequent recharging 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
CURRENT UNE
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Regardless, therefore, of the medium
of power used, there is necessarily
some expense from time to time. But
even this expense may be comparatively

MAXIMUM EF.

FICIENCY CHARGE

-

BATTERY WHEN
32 VOLT BATTERY

EACH.

ADDING MORE LAMPS WILL
INCREASE CHARGE RATE.
USING LAMPS OF HIGHER
WATTAGE ALSO INCREASES

POSITIVE

IS CHARGING IF POSSIBLE.
R

VOLT

A- BATTERY

Diagram No. 3. Showing charging "A" battery from 32 -volt lighting plant battery.

quently recharged. Thus the increasing 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. I f the set is used continu89

number of tubes, and the more f requently 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" batteries on the market running 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
before requiring a recharge. Thus it
would be foolish to select a battery of
low capacity for a multi -tube set.
I f a set owner is looking toward
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Showing method of charging
220-volt A. C. line.

unit from

economical upkeep of his set. it is wise
to select an "A" battery with due consideration of the number of tubes and
their hourly draw of current and the
number of hours a day or week in
which the set is used.
The sanie principle holds true in
selecting "B" batteries. While the
hourly draw of current from a "B"
battery is very low as compared to
that of the "A" battery, nevertheless
frequent recharging of a storage "B"
battery means inconvenience 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 been worked out by
battery manufacturers. which contain
the re-commended types for each type
of tube. Additional information and
advice can usually be obtained from the
reliable battery dealer who should be
consulted when doubt exists as to the
procedure to be followed.

Care and Use of Batteries
Notwithstanding the fact that battery engineers are daily learning new
ways of making batteries longer -lived
and more efficient, there are a few
simple and easily understood rules
which if followed religiously will insure 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 electrolyte be kept
:is" 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 covering them with a thin coating of vaseline.' 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 any reason
whatsoever. If it is ever necessary to
add sulphuric acid, only an authorized
battery service station should be allowed to do this. No acid is ever lost
from the battery unless it is accidentally spilled. It is the water only that
evaporates and this may be easily replaced 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.

charged when it drops as low as 45
volts. Heretofore the hydrometer has
not been practical for testing "B" storage 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 concerns.

Hydrometer and Voltmeter
The hydrometer and voltmeter are
two very useful instruments to have to

Charging "A" Batteries
When the gravity of the "A" battery

determine state of charge of radio
storage batteries.
The hydrometer is used to test the
specific gravity or state of charge of a
storage battery.
These directions should be followed :
1. Remove vent plugs from cells.
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circuit for two

is shown to be low it should be 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 discharge 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 you 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.

2. Compress bulb of syringe hydro-

meter.

Insert small soft rubber tube
through vent hole into electrolyte.

l'OSI,

3.

4. Release bulb until sufficient solution is drawn into the tube to cause
the hydrometer float to rise.
5. With the syringe in vertical position so that float does not touch sides
of tube, specific gravity reading is
taken on scale at level of solution.
6. Compress bull) and allow electrolyte 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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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 increase, then you can be assured that
the battery is fully charged.
The charging leads should be disconnected immediately after the rectifier is shut off.
Before recharging the "A" battery
the "A" battery leads to the receiving
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In such cases as it is necessary to
use two or more colloid rectifiers in
series, as in diagrams No. 5 and No. 6,
in order to obtain the highest efficiency,
first place one rectifier on the line until

will be necessary to use the lamp bank
charging method as shown in diagram
No. 2.

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 directly from the line by the use of a
lamp bank ; that is, a series parallel
bank of lamps in series with the battery, 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 polarity 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 32volt direct current, the more efficient
way to charge "A" batteries from 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 efficient from a standpoint of current consumption to charge "A" batteries from
a motor generator than by a lamp bank.
In most cases, however, a motor generator of the 110 or 220 volt D.C. type
is not available, and in such cases it

Charging "B" Batteries

the lamp is dimmed, then replace this
with the other rectifier until the lamp is
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 charging has been completed the detector tap
may then be shifted back to the voltage
demanded by the individual set i f it
does not happen to be 48 volts.
When 110 volts direct current is the
source of power, the rectifier is 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 time.
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 is first
obtained.

Storage radio "B" batteries may be
recharged from either direct or alternating current. On page 90, in No. 6,
is a diagram showing how the batteries
may be recharged from 110 volts alternating current by the use of the
standard make rectifier. All 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 battery. As in recharging the "A" battery, the "B" battery leads to the receiving 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 batteries
must be placed in parallel with separate 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 recommended way is to charge one 48volt unit at one time.
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Some Fundamental Facts About Radio
((.( Itillltcd from page 75)
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frequency current are much too fast
for the heavy, slow-moving diaphragm of telephone receivers to respond 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 direction, and the effect in the telephone 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 allowing 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

..

.I

l. .Iu IL

1

1

L

station many miles away is very
weak. For instance, even forty or
fifty miles from a powerful broadcasting station, the current as received and delivered to the headphones in a crystal receiving set is
ordinarily too weak to make an audible
sound in the phones. To overcome
this, means must he used for amplifying the received current. Tubes
are used for this purpose, each tube
being described as a "stage of amplification." Amplifier tubes are said to
be "radio -frequency," or "audio-frequency," according as they are used
to amplify the current before, or after
half of it is blotted out by the detector
tube.
Thus, the mechanism of broadcasting 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 microphone
.
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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 broadcasting is primarily the problem of telephony-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 considerations in mind, the layman
should be able to picture the process
of broadcasting. There are of course
many more intricate and more dif ficult problems. It is not all so simple
as these fundamentals. Yet a thorough
foundation house can be built, and
the same reasoning applies to science -those who acquire thoroughly
the fundamentals will find the more
complicated superstructure comparatively easy.
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How to Read a Radio Hook -up
JOSEPH F. ODENBACH
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TIIE purpose of this article is to

show the prospective radio constructor how easy it is to read a radio
hook-up.
The hook -up diagram is a concise

FIG.I
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
Avork of construction.
Unfortunately, in the hands of the inexperienced novice it often has just the
opposite effect, appearing complicated and in some cases preventing
hint from constructing something
which he is perfectly competent to
make, not Duly 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 little effort, to put together a most
excellent set. In many cases the
home built radio set contains supe-

rior features unobtainable except in
the highest priced factory assembled
products.

FIG. 2
An illustration of a series circuit.

Almost anyone can learn to build
The process can be
termed assembling rather than builda radio set.

ing, since in most cases, it is simply a
question of properly connecting various 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. For example, we will start

I

with a very simple, everyday circuit, will equal the sum of the separate
the electric door -bell. In this cir- voltages.
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 button is pressed, the circuit is known
as a closed circuit, since current then
flows from the battery and causes
the bell to ring. When the push button is not in use, no current flows,
and the circuit is known as an open
circuit. An open circuit may be defined as an electrical circuit which
floes not offer a complete path for the
The two bells are shown connected in parallel.
flow of electricity. There may be one
or more breaks in the path. On the
When two or more parts of an elecother hand, a closed circuit is an elec- trical circuit are connected so that
the
trical circuit which allows current to current divides between them, they are
flow and thus permits the transference said to be in parallel. Fig. 4 shows an

of electrical energy.
Suppose that a wire is connected at
A and B as shown by the dotted line

+-

u

ollas

DRY

DRY

CELL

CELL

12 V.

12V

+ TOTAL

42 VOLTS

FlG.3
Dry cells in series. showing how voltage adds
up.

ill Fig. 1.

This would effectually prevent the bell from ringing, no matter
how much the push button 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 electrical circuit are so connected that the
same current flows through them, as
in the case of the two bells shown in
Fig. 2, they are said to be 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 negative terminal of another as shown in
Fig. 3, the total voltage of the battery
92

example of a parallel circuit, the current 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 together at the same points. Where a
number of parts of a circuit are in
parallel, the sane voltage is impressed
on each part. The current flowing in
each branch will depend upon the impressed voltage and upon the resistance
of that particular branch. For example, if bell 1 in Fig. 4 has a greater
resistance than bell 2, then more current will flow through bell 2.
Fig. 5 shows four dry cells connected in parallel. It can be noted that
all the positive terminals are connected
together and all the negative terminals
are connected together. In this case
+

+

+

FIG.5
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 internal resistance and the greater will be
the current capacity.
The series-parallel circuit is a combination of series and parallel circuits.
The term "series- parallel" usually refers 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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the names are often left out in actual Nvhich the energy from the aerial cirpractice. However where a piece of cuit is applied to the vacuum tube.
waves,
apparatus such as a fixed condenser is The aerial intercepts the electric
f rehigh
into
converted
are
shown, the diagram would be incom- and these
oswhich
currents
plete unless the capacity of the con- quency alternating
(that
circuit
aerial
in
the
rapidly
denser was shown alongside the sym- cillate
bol. Where a number such as .001, is between the aerial and the ground) .
.00025, etc., is shown near the symbol The energy is transferred from the
of a fixed condenser, this means that aerial circuit to the tuned circuit
the condenser has a capacity of .001
AERIAL
CRYSTAL
microfarads or .00025 microfarads, as
'
DETECTOR
the case may be.
Fig. 9 represents the elementary
circuit of a vacuum tube. This should
be studied carefully as it is the fundaTUNING
mental basis of every receiving circuit
COIL
consists
utilizing vacuum tubes. It
which
.001 MF. FIXED
essentially of the input circuit
SLIDING
CONDENSER
the
CONTACT
receives its energy from the aerial,
ciroutput
filament circuit, and the

Fig. 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 syin-

parts in series.

FIG.8

FIG.6

Hook -up of a simple crystal set.

An illustration of a series -parallel circuit.

bols. These are signs which are used
to represent electrical and radio apparatus. Thus instead of going to all
the trouble of drawing an actual picture of a battery, we can represent it

FIG.7
Hook -up of the simple bell circuit shown in
Fig. 1, using symbols instead of pictures.

cuit, which passes its amplified currents 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 output circuit (within the tube) is f rom
the filament to the plate.
In Fig. 10 is shown the method in
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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 high
the correct wavelength.
frequency current flows to the grid of
the vacuum tube actuating this by
varying its potential in exact accordance with the incoming signals. The
filament circuit is complete when current from the "A" battery 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
(

more simply by a light and a heavy
line. In most instances these symbols
follow very closely the actual apparatus 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 simple crystal set. In this case, the various symbols are also named, although

AERIAL

PHONES

GROUND

SERIES CONNECTION

LOOP

93

VARIABLE

PHONES

CONDENSER

SINGLE
CIRCUIT
JACK

DOUBLE

CIRCUIT
JACK

-L--

FUSE
DOUBLE POLE

THROW
-. :ï'- DOUBLE
SWITCH

Standard symbols used in radio hook -ups. The use of these symbols is intended to simplify reading of the diagram.

94

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND
CALL BOOK

filament and grid and this is accomplished 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.

be seen that this consists of the battery,

. - -- AERIAL
ROTOR (TICKLER)

P

G
4

4

DETECTOR
TUBE

VACUUM

TUBE

,c

INPUT

'A'

RHEOSTAT;

T

H11111-

FIG.9

SECONDARY

The input. output and filament circuits of a
vacuum

tube are shown in this diagram.

Fig.

AMPLIFIER,
.TUBES

AUDIO

OUTPUT

-VAN,
BATTERY

preceded by audio frequency transformers.
In order to make clear the various
circuits shown in Fig. 12 we will trace
these out one by one. In Fig. 12 the

the filament 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

shows the complete circuit of
a ()ne tube set.
In this circuit, the
" li" 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
rectified (uni -directional) since the
11

VACUUM
TUBE

PRIMARY

__

SWITCH - --

-

'A" BATTERY

1Viring diagram of a three -tube receiving set.

lines.

rheostat, whereas the two audio amplifier tubes are controlled by the second
rheostat. If there is any doubt as to
which is the detector tube, this can be

Note

that the filament is shown in heavy

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

GRID LEAK
2 MEGOHMS

SECONDARY

GRID,

RHEOSTAT -6 OHMS

GROUND

AUDIO

,TRANSFORMERS
GRID COND.

00025 MF

t

G

SEC.

VARIABLE
CONDENSER
GROUND

'A' BATTERY

FIG.IO
This hook -up shows how energy from the
aerial circuit may be applied to a vacuum tube.

0005 MF
VARIABLE
CONDENSER

electrons can flow only from filament
-111ililifíI1111111111
+1111
"A"
to plate but not in the reverse direcFIG.13
tion.
This is the same as diagram shown in Figure 12, only grid circuits are here drawn in
A careful study of Figs. 9, 10 and
heavy lines.
11 and an understanding of the prinreadily located by looking for the grid clearly in the diagram, and hence needs
ciples involved will enable one to read leak and grid condenser located in the
no
and understand anv hook -up no matter grid circuit. Any other tubes shown willfurther comment. The grid circuits
next be traced out. These are
how many tubes are used.
between the detector tube and the shown in heavy lines in Fig. 13, all the
aerial circuit are radio frequency tubes other circuits being drawn in with light
AERIAL
GRID LEAK;

PHONES

GRID

ROTOR (TICKLER)

PLATE

AUDIO
PRI
p r

/

SINGLE

TRANSFORMERS

-

CIRCUIT
JACK

001 MF

VARIABLE

CONDENSER
GROUND

OUTPUT

RHEOSTAT

+
1111111111

'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 drawing 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

o
0

.A"

L11IIIII ;IIIIIIIIIIIf
"B" BATTERY

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 f requency
tubes. Audio frequency tubes are

Starting at the grid of the detector tube the grid circuit leads
through the grid leak and grid conlines.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND OALL BOOK

denser (which are in parallel) thence
to the secondary of the tuner and
finally to the positive side of the "A"
battery. The secondary is shunted by

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
hook -ups.
An examination of the circuit shows

A typical five -tube tuned radio frequency hook -up with filament circuit emphasized

the .0005 mfd. variable tuning condenser. 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 together 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 sein
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
RADIO

FREQUENCY
TRANSE.

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

VARIABLE

CONDENSER

GRID

CONDENSER.

by heavy lines.

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 detector tube alone, whereas the rheostat
at the right controls the two audio frequency 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 having the larger resistance.
Fig. 16 shows the same hook -up only

GRID LEAK

DETECTOR

95

AUDIO

TRANSFORMER

OUTPUT

G

F'IG.06

"A' BATT.

1111111t111111110--

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 includes the primary winding of the first
audio transformer. With the plug inserted 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 addition of more tubes does not make the
reading of the diagram any more difficult.
A typical five -tube tuned radio f requency hook -up is shown in Fig. 15.
The values of the various condensers,
etc., are omitted since the purpose is

with the grid circuits traced in heavy
lines. The radio frequency circuits
are tuned by the three variable condensers. 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
By A.
', J,,

THE time when "no home

is complete without a radio" is here. The
time when "no home is complete without 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-

Fig. 1. A wall type jack such as used in uptu -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 is gradually going through the
same transition. The attic used to be
the only place for the radio installation.
Slowly, as the appearance of receivers
was improved it was granted a place in
the living room. Until lately it has
been considered a means of entertainment to be enjoyed in a given portion
of the house, or room.
Now, however, it has become a necessity 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.

'-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
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room, but it is entirely feasible to extend the wiring and provide outlets so
that a loud speaker or number of loud
speakers can be connected into the circuit to provide entertainment in different parts of the house.
This has been done in many hotels
and apartment houses where the program from one of several stations is
always on tap in 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 in different programs. A
loud speaker is installed in 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

Fig. 2. How the outlet jacks are connected
;n parallel in order to have loud speaker outlets in any number of rooms.

way a tenant can listen in on any of a
number of programs tuned in with the
receivers in the operating room. There
is 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.

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 provided with a loud speaker, and an outlet or baseboard receptacle with four
different jacks. Each jack is connected with a different set in the operating 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 parallel. A wall receptacle jack of this
96
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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

PLUG.

ANTENNA -.,

I

GROUND'
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 connects 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 provided with the outlet jacks. A loudspeaker can also be plugged into the
receiver jack for use in tuning the set.

Fig. 6.

An extension cord jack.

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 arrangement is quite satisfactory.
It is a nuisance however to be running back and forth when a good deal
(Continued on Page 162)

The Use of Meters in Radio Sets
By SYLVAN HARRIS
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BEFORE entering into a discussion of the use of meters in

radio receivers, it will be well first
to show one or two reasons why it is
advisable to use them. Perhaps the
most potent reason is one which has
a direct bearing on the life of the
vacuum tubes, which has a rather
intimate connection with the pocketbook 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 prescribed by the manufacturer, is
something near one thousand hours.
Let us say for the sake of argument, 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 considerable increase of the electron emission 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 storage
battery on the filament of a 201 -A
type of tube.
On the other hand, the voltage

,,

m

!

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

"ep:1:III'ü'Il'1111811111111111111111ü1111iI111i111111111116

ment is proportional to the square
of the voltage applied to its terminals ; 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

SW.

+A

Fig. 1 shows connection of filament voltmeter.
Fig. 2 shows the connection for the "B" battery voltmeter.

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 temperatures, and other effects. We may say,
roughly, therefore, that by increasing the voltage on the filament of a
201 -A tube by about one volt, the life
of the tube may be cut in half. Conversely, by operating it one volt lower
than the rated voltage, the life may be
nearly doubled. To summarize :
OPERATED AT
5 volts

6 volts
4 volts

Another typical radio receiving set
equipped with voltmeter.

The electron emission comes
mainly from this thorium oxide, although some of it comes directly
from the heated tungsten and depends on the current flowing in the
filament. There is a limited amount

'

Meters are standard equipment on
many receiving sets.

does have a considerable effect on
Let us
the life of the filament.

consider the thoriated filament,
which is a small wire made of tungsten which has been impregnated
with a small amount of oxide of
thorium.

i

words.

The speed at

which the

thorium oxide seeps through the
tungsten to the surface of the filament, when it releases the electrons,
is proportional to the heat in the filament ; the heat generated in the fila97

HAS AN AVERAGE
LIFE OF
1000 hours
500 hours

2000 hours

The importance of keeping tabs
on the filament voltage at once becomes 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 obBut, also unfortunately,
tained.
there is only one means of telling
whether the filament is being operated at over five volts, and that is by
using a filament voltmeter.
Figure 1 shows how a filament
voltmeter is connected in the filament 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 is that it is desirable to
switch off the meter together with
the battery when the set is not in
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 it
will not then be possible to read the
voltage indication 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 -batteries materially. It will generally
be found that little if anything is

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 reason for this is that when current of
any appreciable amount is being
taken from the battery when its
voltage is being measured, the terminal voltage of the battery will drop,
and the meter will indicate low. It
is for this reason that when measuring the terminal voltage of B -batteries, it sh. )uld be done when the

gained by using higher voltages
than about 90 volts on the plates of

amplifier tubes of 201 -A type, especially in the audio amplifier where ordinary amplifier transformers are used.
Of course, where resistance coupling
or impedance coupling is used it is
often advisable to use voltages higher than this.
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 sufficient to operate any resistance or

impedance coupled amplifier satisfactorily. 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, perhaps the stopping condenser is too
small.
But as regards the plate batteries
there is another important point to

Voltmeter which plugs into pin jacks provided in the panel of the receiving set.

set is in 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 current for a set, the voltage may drop
considerably. However, as it is the
voltage of the batteries when in
operation that interests us most, we
should always measure them under

voltage of the A- batteries, be connected directly across the terminals
of the batteries, and also should be
The
connected above the switch.
A+ and B- connections are generally the same, so that if the switch
is 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
milliameter. This is an ammeter
designed for measuring small
amounts of current, such as the current which flows in the plate circuits of vacuum tubes. This current
is very small, generally of the order
of one or two thousandths of an ampere, 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 current ceases to flow, the meter immediately indicates this, and we know
that something is wrong in the receiver. Or, if the plate current
gradually falls off in value, we have
another indication that the B -batteries 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 -batteries. 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 batteries. This meter is shown in Figure
3 on the right. It is an ammeter of
special design which is to be connected in series with the storage
on charge. There is a third
battery
Fig. 3. Voltmeters and ammeters, such as the recent
on the back of the instruterminal
designs shown above, have
means of which the same
ment
many uses. At the left, a
by
panel voltmeter; right. a
can be used to measure
instrument
panel ammeter which, at a touch of the button, will register
the condition of the storage battery. The largebt meter is a
consumption of the filacurrent
the
five -in-one combination voltmeter and ammeter.
hydrometer, which is
The
ments.
Photos by courtesy of the Ceflokay Mfg. Co., Hoyt Electrical
Instrument Works, Weston Electrical Instrument Co.
generally used to determine the condition of the storage battery is at best
a sloppy instrument to use, although
consider and that is the effect on these conditions. Of course this can- there is no doubt that reliable infcrthe total battery system that a run- not be done when buying the bat- mation about the battery can be obdown battery may have. A run - teries in the radio shop, but here we tained by means of this instrument.
down battery placed in series with must use good judgment and do our However, the instrument described
good batteries will considerably re- buying in reputable shops so that is one which no one need hesitate
duce the voltage of the whole sys- we know we are getting fresh bat- to use, as it not only affords a means
tem, especially when current is be- teries.
of keeping tabs on the battery, but
The voltmeter for measuring the avoids all danger of putting holes
ing taken from the batteries. This
is an important fact to remember voltage of the B-batteries should,
(Continued on Page 171)
when measuring the voltage of B- just like that used for measuring the

Noises in Radio Sets and Their Cures
By H. WINFIELD SECOR
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position that the wire cannot touch tree
limbs, woodwork on buildings, or anything else. The lead -in wire should be
supported about six inches from the
surface of the house by stand -off insulators. If these are not available the
wire can be kept away from the building by means of small sticks having
insulators secured to the end of them.
The writer makes it a practice to always use No. 14 electric light, rubber
covered wire for the lead -in, and this

frequency and detector tubes. Present
practice is to use 45 to 67/ volts "B"
battery on radio frequency tubes and
16 to 22/ volts "B" battery on detector 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 rheobatstat in series with "A" -I- or
tery lead.

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 common causes of noise in radio receiving
sets and their remedies.
1 -Run down or defective "B" batteries. Replace with new ones ; also
to 1 microfarad condenser
connect a
across the "B" battery.

:I:' ".il.

be well guyed and placed in such a

else too high a plate potential on radio

EVERY radio receiving set at some-

`

.:.

A.F. transformers

cores and negative filament line.

1

I,T.
J.50LDER
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AERIAL
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STRANDED ANTENNA WIRE

-N*
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R.C.

ANYTHING

WIRES

DO

NOT

TOUCH

ETC.

TOUCH

.1 MEGOHM

BUT INSULATORS
NDENSER

C00Wo1000wADJ. RES

LEAK
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OR

25,000 to 250,000
ADJUSTABLE LEAK

UTRALIZING

N

STAND:OFF
INSULATORS

NOT

POLES

ELECT. LGT. WIRE

LEAD-IN

SURE

BE

MUST

LIMBS.

ET.

ll
9ov.B

TICKLER

'41

B!

.0005

TO .001

M.F.

SEC.Z
00015 M.F.

PORC. TUBE

10.000 To 100 000
ADJ. LEAK
OHM

FOR LONG

AERIALS

DRIP,
LOOPS

APPROVED

.TOI

M

f
SWITCH

Ai

LIGHTNING

ARRESTER

G

(OR

SHORT

C

BATTERY

I00W10

AERIALS

r=

f-

1000'

ADJUSTABLE

*C. BATTERY

RES.

I

TOT
M.F.

CLEAN

PIPE THOROLY
FOR GROUND CLAMP

ZTO

I

M.F.

A' BAIT.
6TZV.

X = }I

To

I

M.F.

BYPASS

FIRED CONDENSERS

T
T

by the author. Many refinements of slight cost are incorFig. 1-In the diagram above there is shown the Hammarlund- Roberts circuit as employed
and music.
porated in this circuit with the object in mind to give quiet operation on the loud speaker awl extremely clear reproduction of speech

old or needs
2-Storage "A" batterynew
battery

/

;
charging. Replace with
to
recharge battery ; also connect a
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 necessary.
Storage battery lead clips corroded -clean clips, also storage battery
terminals.
"C" battery causes noise. Connect 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.
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

5-

6-

;

8-

11-Change

denser-may

grid leak and. grid con-

be leaking or of wrong
values .00025 microAverage
values.
2 megohms leak.
and
condenser
farad
soldered connecall
Examine
12-

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 looking for the above causes, and providing
you are not quite a radio expert yourself, 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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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 baseboard. Where 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 sandpapering 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 sounding considerably weaker. This is f requently due to unsoldered or improperly soldered joints between 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 eliminated 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
cartridge 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
1

m.f. COND.

with a new one.

CHOKE
COIL -

10100
HENRIES
10

A

LOUD
TO

90

V. "B" BATT.

SPEAKER

Fig. 2 -Most loud speakers operate more efficiently when the "B" battery current is kept
out of the speaker itself. This method of feeding the loud speaker through a 1 m. f. or
larger condenser is shown in the diagram
above: the larger the choke coil the better.

around several times in the spring clips,
which should also be examined for
cleanness 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 cartridge replaced, in this way making
quite certain that there is no dirty contact between the grid leak cartridge and
the clips.
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 i f any noise is present, and
the springs sometimes have to be bent
a little in order to make proper contact
with a tube tip. Just because they look
all right is not saying that they are all
right. 11 tube may light up because the
two filament springs are making good

SP RAL

TUBE

--

SPRINGS

-,

RUBBER BANDS ORCORDTUBE
SHELF

SHELF;

111d

FELT
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or no signal at all, and yet the tubes
would all light up. In making a preliminary 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 suddenly, or dropped about fifty per cent
or more in volume, the voice will sudtlenly 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
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Fig. 4- Several different methods whereby the
vacuum tube sockets may be resiliently mounted
so as to absorb 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

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
or 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 illustrated in Fig. 4.
PLACE A.F. TRANSFORMERS 4 10 S" APART
AND AT RIGHT ANGLES 'TO EACH OTHER_

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 condenser. This seems to work very well
and you may try as high as .001 microKEEP 1} TO 2" CLEARANCE BETWEEN
COTI AND GROUNDED CAN
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Fig. 5-One of the best receiving sets 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 should exist between the shield and
windings in any direction.

GROUND WIRE

Fig. 3-Where a receiving set has any undesirable noise or whistle in the loud speaker, these
undesired effects can often be eliminated by
grounding the iron cores of the audio frequency transformers, as depicted in the diagram above.

In the diagram Fig. 1 which shows
the Roberts circuit as used at the present time by the writer, a number of
improvements to quiet the set and give
good control of the various tube circuits 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" batteries have given rise to a steady hissing 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
and preferably 1 to 2
micro farads capacity.
On practically all receiving sets it is

/,

farad in this position. The Hammarlund- 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 develops 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 sacrificing appreciable volume. In fact this
four tube set, as shown in Fig. 1, is
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
and preferably
to
1 microfarad capacity units.
The detector, radio and audio frequency "B"
battery circuits should have their own
"by- pass" condensers, although one
placed across the "B" battery will prevent noises in case it runs down or
develops internal poor joints or chemical 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
consists in connecting to ground the

/

/

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, rubber bands, etc. Fig. 5 shows how to
"can" your radio frequency transformers or coils. In many cases receiving 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 building is to shield the various stages one
from the other, such as in the Iso f arad
set and many other leading commercial
makes. It is very valuable to remember 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 followed in the Stromberg- Carlson and 7
tube Music -Master Ware Loop sets.
As Fig. 5 shows, the secret in shielding sets with "grounded" shields or
"cans" made of any metal except iron
or steel, that is of non -magnetic material, is to keep the shield surfaces at
least 1 to 1/" 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

I

101

today are those provided with shielding
around the radio frequency trans formers without a doubt, and this applies
to Super- Heterodynes of course, except 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 nonmagnetic shield is 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 considerable 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 accessible 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 steaming nature is frequently that due to
over -loading of the last audio f requency
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, in the last socket. With
these power tubes, which do not consume an exorbitant amount of "A"
battery current, there is to be used a
plate voltage or "B" battery potential
higher than 90 volts, the usual amplifier tube potential.
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How to Read a Radio Hook -Up
(Continued front page 95)
readily traced through and present no
unusual features.
In connecting tubes to amplify
signals, the output or plate circuit is
RADIO

case of audio f requency currents, the
coupling is through audio frequency
transformers having an iron core. Of
course, there are other methods of
_
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FIG. 17

been thoroughly grasped, they can he
readily applied to the reading of any
circuit.
This means that the radio hook -up

°...ií

P

a

'A'
BATT

-1111111111111111

"B" BATTERY
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 f requency
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

will no longer offer any mysteries to the
beginner, in which case the purpose of
this article will have been accomplished.

Switches and Jacks in Radio Sets
By A. P. PECK, Assoc. I. R. E.
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IT

is surprising to note the various
things that can be accomplished
with a radio receiving set if a suitable
quantity of jacks and switches of different types are judiciously employed.
In this article we will point out various
ways in which a radio set can be made
much more flexible and much easier to

flrnhnúsi
FIG .i

FIG.2

FIG.3

FIG.4

FIG.5

handle by the use of some of these
little instruments.
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. Li
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 is not desired. In Fig. 2 is a
single circuit closed jack wherein the
insertion of the phone plug opens another circuit. In Fig. 3 is a single circuit filament control jack used in the
last stage of audio frequency amplification to control the filament of the last
tube. In Fig. 4 is a standard two circuit jack and in Fig. 5 is another form
of the same type.

Fig. 10.
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battery switch and
A combinat
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

i

i

i

are many forms and Figs. 6 to 9 illustrate 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 is 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
Fig. 9 can be very frequently used in
different parts of sets and for switching 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 filament circuit of a radio receiving set it
is 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
ammmmImmmm

FIG.1

CAM/

FIG.9

FIG.B

CAM)

CAM'

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 is possible to note whether
or not the receiver is turned on even
though you may be several feet distant
from it. The light 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 arrangement of this nature and is
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
0 to 8 or 0 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 inconvenient 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 operator to instantly read either his "A" or
102

"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 accordingly. 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
is capable of giving ample volume
located at some convenient point and
connected to a series of jacks that are
placed in 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 eliminated 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-

CAM

EXTERNAL

SWITCH

RESISTOR

01110 I I1I1I
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
is usual. Starting with the radio frequency end of the set, we find that
five jacks can be employed here. Two
plugs are also required and one of them
is 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

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

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, J2, and it is
then tuned by the regular secondary
tuning condenser, the first radio frequency coil being cut out by a jack of
the type shown in Fig. 4. If a local
station is being received from, the antenna plug can be placed in the jack,

tion is then being accomplished with
the detector and audio frequency amplifier alone.
Two jacks are shown in the audio
frequency amplifier and J6 is of the
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the filaments of all the
taneously.
In order to eliminate
of having two jacks and
audio frequency amplifier

tubes simul-

the necessity
a plug in an
circuit, a cam

CAM SWITCH

-

ó

..

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 sec :nd stage of audio
frequency amplification. In conjunction 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 frequency amplifying tube, when the plug
is removed from it. Of course a similar type of jack to this could be employed for extinguishing the filaments

A wall receptacle jack cut away to
show the constructional details.

Fig. 12.

J3, and the filament of the first R. F.
tube extinguished. In this way, only
f our 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 amplification be used. For receiving from

1
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FIG. IT

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 J 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 J 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
G.
switch can be employed as shown
cam
Fig. 15. A cam switch used to change from
tuned to untuned circuit and vice versa.
in Fig. 15 for throwing from a tuned
to an untuned antenna circuit. By placof the radio frequency amplifying tubes ing the switch in the upper position,
when they are not being used, but the antenna will be connected directly
this would unnecessarily complicate the to the tuned secondary whereas by

-
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Fig. 13.

A five-tube tuned radio 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 arrangement is not shown. J8 in the circuit Fig. 13 is a cam switch of the type
shown in Fig. 6 and serves to control

throwing the switch down, the antenna
will be connected to the untuned primary. Where great selectivity is not
(Continued on Page 173)

Resistance Coupled A. F. Amplification
By G. C. B. ROWE
IN

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 \VXYZ 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-

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 regenerative receiver with honeycollnl)
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 ? As well as we can remember it
meant freedom of the music from most
of the noises that broadcasting in general had and most important of all,
sufficient clarity so that the call letters
of the station could be understood
when the announcer finally told them.
This last item was very, very important. Many times we have heard
the wish expressed, "Why don't they
say 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 reproduction, 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
!

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 reproduction, but in the latest one -every
loud speaker, every receiver, in fact
everything 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 batteries, the loud speaker, the type of
detector circuit and last, 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 advantages 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 reproduction, but it may be said that it is posNtl

Ntt

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 experimenting 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 amplifiers are really amplifiers whose coupling 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 accomplished 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
104

the vacuum tube really does all the
amplifying, the resistances and condensers being nothing more than coupling devices used to transfer the energy
f rom the plate of one tube to the grid
of the next tube.
To comprehend the action of a resistance coupled amplifier it is assumed
that the action of the ordinary amplifying 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 circuit of a vacuum tube, there is as a
result an alternating current exactly
the same, except that it has a greater
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 amplification 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 detector tube and in the plate circuit of
the tube a resistance, R. When a
signal is impressed upon the grid circuit 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

Fig. 3. The resistance coupled amplifier drcuit 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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and teries. As the condenser, C, conducts
to explore the extreme cases that are transferred from R to the grid tube the variations very easily, the voltage
involved in the problem of the correct filament of No. 2, thus the latter
output fluctuations across R are then effective
values for the resistance, R, but the will be affected directly by the we
will also across the filament and the grid
that
reader should be able to grasp the fact circuit of the first tube, so of
tubes,
of tube No. 2.
that theoretically it is possible to vary have amplification in both the
magnified
resultant
a
causing
to
thereby
from
0
Now it is quite necessary that the
the voltage drop across R
headset.
the
in
heard
be
to
signal
grid of tube No. 2 have a grid return.
almost 90 volts.
bat"B"
and
"A"
same
the
resistHowever
With most tubes the grid would acIf we discount the very small
and
tubes
both
for
used
be
cannot
tery
batteries,
ance of the "A" and "B"
cumulate negative charges, due to the
a
is
this
that
admitted
be
must
it
voltage
the filament
there will appear a changing
use the electronic emission from
across filament and plate, when the serious drawback. If we didtube with and irregular action of the tube would
grid potential varies and also across same batteries to supply each
mean result. Therefore, it is imperative that
resistance, R, and that these last varia- the necessary power it would charge we supply a grid leak, R1, for the
tions depend upon the tube resistance that there would be a positivethis tube charges to leak off the grid to the filaand the resistance, R. Also it can be on the grid of tube No. 2 and
as ment. This grid leak at the same time
easily grasped that these variations would then not function. However,
the two serves the purpose of a by-pass to
will be largest when the two resist- the circuit is shown in Fig. 2
voltages, which due to the leaks that
ances are alike, or better still, when R tubes would act as a satisfactory
the might occur in the condenser, C, would
has a greater resistance than the tube. amplifier, as all that would affect
tend to make the grid positive, thus
To understand this statement it is only grid of No. 2 are the fluctuations allowing a grid current to flow and
necessary to imagine R smaller than across the resistance, R.
the tube resistance, or even completely
DEI.
absent. In that case the full voltage
fluctuations in the plate circuit are confined to the two terminals of the tube,
the resistance of the rest of the plate
being neglible, and therefore not showing any voltage drops whatsoever.
However, the resistance or impedance 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 effectiveness. Theref ore the value of R
should be extremely high, but in that
are here shown with a "C" battery
case it would be impossible to use the
Fig. 4. Three stages of resistance coupled amplification
to give the proper grid bias.
understand
To
in
practice.
apparatus
this clearly it should be remembered
Naturally it would be quite impos- stopping the perfect action of the tube
that the vacuum tube needs an effective
an amplifier.
plate voltage for proper functioning. sible to use a circuit having so many as Now the grid leak, R1, is a direct
found
be
must
means
so
a
With a given "B" battery voltage the batteries,
power shunt across the grid and the filament
mean voltage across plate and filament whereby it is possible to have a.filament
of the tube No. 2. This means that if
depends on the plate -filament resist- supply consisting of but one for any the value of R1 is made small the
ance and the resistance, R, so that if battery and one plate batteryamplifier. voltages developed in this grid circuit
we make the latter unduly large the given number of tubes in an
that will also be small, and the amplificaeffective plate voltage decreases to a In order to do this it is imperative
be sepa- tion of which the tube is capable can
point where the tube can not function the grids of the tubes must
not be attained under these conditions.
any more. To attain in those circum- rated electrically from the high voltage
tubes, Therefore we will make this value
stances a suitable plate voltage it of the plates of the preceding
is relatively high, retaining as a result the
would be necessary to increase the but only as far as the steady voltage
R1
volt- highest possible amplification.
total plate voltage and this of course concerned, while the fluctuating
lying
somewhere
value
impressed should have a
can only be done to a certain extent, as ages of these plates must be
tubes. between 500,000 and 2,000,000 ohms.
following
the
of
grids
the
would
on
otherwise the voltage employed
is to If this resistance is made variable it
become quite dangerous and leakage The logical method of doing this
two will be possible to control the resulting
would occur in thé "B" batteries. introduce condensers between the well
completely.
Therefore we must assign to the resist- resistances, as condensers areagainst amplification
would like to have the
we
Naturally
ance R, a value in the neighborhood of known to be an effective block
the voltage fluctuaof
benefit
easy fullest
100,000 ohms, which will be found to direct currents while they afford
R and this
resistance
the
passage to alternating currents. Fig. 2 tions across
be nearly perfect for all purposes.
influence
the
want
will
we
that
to Fig. 3 by the in- means
Let us now see how the voltage is then changed
small as
as
to
be
C,
condenser,
of this condenser between of the
variations across R can be used for the troduction
its apwords,
other
in
or,
possible,
resistances.
purpose of application to the grid cir- the plate and grid of this new figure parent resistance to alternating voltUpon inspection
cuit of another tube. The two tubes
tube No. 1 ages should be as small as.is practically
in Fig. 2 have the same circuit as that it will be seen that although instead of possible. Now the reactance, as this
in Fig. 1 ; however, now the resistance remains the same, the plate
to the grid of resistance of a condenser is called, deR lies in the grid circuit of tube 2 as being connected directly from
the latter creases with its size and the frequency
well as in the plate circuit of tube 1. tube No. 2 is separated
C. If of the alternating currents in the cirNow it will be remembered from the by means of the condenser,
across cuit. Therefore we must select a conforegoing that due to voltage changes voltage fluctuations now occur
also be ef- denser which has a low reactance at the
or fluctuations, in the grid circuit of the resistance R, they will
filament of lowest frequency we will ever apply to
No. 1 there were corresponding fective across the grid and
its in- the amplifier. This frequency for
changes in the plate circuit and there- tube No. 2, because R exerts
filament of audio frequency amplification will be
fore across R. Now these same fluence between plate and
the bat- in the neighborhood of 16 to 32 cycles
magnified changes from No. 1 are tube No. 1, when we disregard
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per second, as the former number is words, electrons will be attracted to the
just about as low as the human ear can grid of the tube. These electrons will
hear.
accumulate on the condenser, C, beThat this is true will be seen from cause the grid leak, R1, will not allow
the following : Condenser, C, and the them to leak away quickly enough.
grid leak, R1, are in series as far as the This means that the tube is liable to
potential fluctuations across the resist- become paralyzed, and in any case to
ance R are concerned. If R1 has a distort the signals ; because, first,
value of 0.5 megohm (500,000 ohms) through the influence of the attracted
and the reactance of C has the same electrons, which represent negative
value at 20 cycles for instance, the charges, the grid cannot complete its
voltage fluctuations will be equally full swing to its highest potential, atdivided between C and Rl. However tainable in the absence of electronic
the voltage fluctuations across R1 are charges accumulating upon it. In the
the only ones that are effective on the second place, when the grid fluctuates
grid of the tube No. 2, so that this grid towards its highest negative potential,
would only have fluctuations equal to the grid becomes too negative, due to
half of the total fluctuations across R. the presence of the electronic charge,
if we increase the frequency, the re- in as much as the latter did not yet
actance of C decreases, therefore the leak off. The result is therefore blastproportion of the voltage fluctuations ing and distortion in the loud speaker.
across R1 to the total fluctuations
The use of a "C" battery has been
available increases -thus the resulting the subject of a great deal of discusamplification increases and the result is sion among designing engineers. It
unequal amplification at various fre- has been recommended by some and
quencies. We must therefore choose a condemned by others. However in
size for the condenser, C, that its re- some cases the use of a grid biasing
actance at 20 cycles, for instance, is battery vastly improves the quality of
negligible beside the resistance of the reproduction. Referring to Fig. 4
grid leak, R I. This Condition can be there will be found a circuit diagram
obtained only when a condenser in the of a resistance coupled amplifier, in
neighborhood of one microfarad is em- which is incorporated a "C" battery.
ployed. I f such a condenser is used its The value of the resistance R in the
reactance at 20 cycles is about 8,000 plate circuits of the tubes is 0.1
ohms, so that if R1 is equal to .5 megohm (100,000 ohms) and the value
illegohnis, the voltage fluctuations of the resistance in the grid circuits of

Fig.

5.

The amplifier above needs no "C" battery as the values of the grid resistors take care
of the proper grid bias.

across RI will be practically all used.
\ny fan who has worked with audio
frequency amplifiers will know that if
the grid of an amplifier tube is allowed
to have a positive charge, the tube will
not operate as it should, as it will be
operating on the wrong portion of the
characteristic curve. This is generally
prevented by the introduction of a "C"
battery, which has its negative terminal
connected to the grid of the tube, generally through the secondary of an
audio frequency transformer or in the
case of resistance coupled amplifiers,
through the grid resistance. The outward 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 extremely strong signal serves as the input 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
volts,
but this value of grid bias should be
experimented with in order that the
best results might be determined, depending upon the plate voltage.
In Fig. 5 we have shown a diagram
of a resistance coupled amplifier in
which there is no grid biasing battery
needed. However 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 resistance, 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 neighborhood of 135 volts used as a plate

4/

voltage ( "B" battery) on both these
amplifiers. The value of the fixed condenser in the plate circuit of the detector tube, Cl, 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
is 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 contemplating building the amplifier described 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 interested in the best quality of reproduction that it is possible to obtain with
his set, should not blame the loud
speaker if the music or speech is distorted or otherwise garbled. Too often
the loud- speaker is blamed for distortion, 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 transformer 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 employed, 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 generally necessary before the set can be
said to be operating in a first class manner. It is worth while to take trouble
with a resistance coupled amplifier because the results that are possible with
this type of amplifier are truly remarkable and the experimenter or fan will
be proud of the receiver when it is completed.

Fixed Condensers in Radio Receiving Sets
By A. P. PECK, Assoc. I. R. E.
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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 circuits but which when properly used,
will enable the experimenter to accomplish 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 article is to point out some of the applications 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 experimenter's laboratory, is the employment of them to reduce or increase the
effective capacity of variable condensers or to change the effective inductance of coils of wire. Let us discuss
these features first. Reference to Fig.
1 shows a condenser, C, and an inductance, 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 circuit would respond could be changed
at will but in some cases it is merely

statement that the resulting capacity is
equal to the reciprocal of the sum of
the reciprocals of the various capacities
so connected. For example :
1

C=

1

1

1

-- + --{--

C3
C2
Cl
in
connected
If two capacities are
effective
the
parallel as in Fig. 1B,
capacity of the entire circuit is equal
to the sum of the capacities of the two
-

circuit and this can be done by connecting a small condenser C in parallel
with both the condenser C and the inductance L. Obviously we cannot
give any constants for this circuit inasmuch as they will vary according to
the work at hand and according to the
wave- length to which the original circuit 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 antenna coil. In such an event, the effect
of an untuned primary can be obtained
as shown in Fig. 3. A small fixed condenser 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

FIG.3

Ipul

condensers. Therefore, if in the circuit shown, C and C1 both have a
maximum capacity of .0005 mf., the
resulting effective capacity will be .001
mf., but it will be variable only f rom
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 variable condensers in order to obtain a
capacity that could not otherwise be
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FIG.7

far as selectivity goes to connecting
the antenna directly to the grid end of
the coil. It is seldom that any noticeable reduction in signal strength is
found when this method of reducing
the effective wave- length of the antenna circuit is employed. The writer

FIG.2

necessary to raise the wave-length to a
certain point and therefore it is f requently 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, C1,
as shown in Fig. 1A, the effective
capacity of the condenser C1 will be
reduced. If C has a capacity of .001
mf. and C1 is of the same size, the
resulting capacity of the combination
will be .0005 mf. The exact formula
for figuring the capacity of a condenser connected in series is given in the

FIG.5

FIG.6

had with the variable instruments at
hand. In case you desire a still wider
variable range, switches could be introduced 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 capacity range.
Sometimes when a variable condenser and an inductance as C1 and L in
Fig. 2 are connected in series, it is
desired to raise the wave -length of this
107

has used this system on several homemade sets and finds it very good. In
fact, the same system is now being applied 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 condenser 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 anywhere from .005 to 1 mf. It is usua'.lv
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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opera ti on and somewhat louder signals.
Another variation of the capacity
coupled scheme shown in Fig. 3 is illustrated in Fig. 5. Here the fixed
condenser is connected in series with
the ground lead but this system is not
as effective as the one shown in Fig. 3.
It is illustrated here for comparison's
sake and to make this symposium complete.
KEEP THIS
DISTANCE SHORT

..,
_L_

1,2TO4
iM.F.

-FIG

8

Where tuned primary circuits are
employed, as where a variocoupler
operates to tune the antenna circuit, it
is 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 Fig. 6. In case you want a little
more flexibility, it is entirely possible
to use two or three fixed condensers
Nvith a switch as shown in Fig. ñ. \.
Here the condensers, C1, 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 pp:sible trouble.
Very frequently it is convenient to
place the various batteries operating a
radio receiving set in the cellar of a
house or in a closet so as to get away
from the unsightly effect that is
created when they are placed in full
view right near the receiver. When
this is done it is often found that the
selectivity of the set is decreased anil
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 collectors 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 difficulty can be overcome by by- passing the various batteries with fixed condensers connected
across the wires directly at the receiving set. Do not place these condensers
near the batteries as this will defeat
the purpose for which they are employed. These condensers may all be
of the same size and should have a
capacity in the neighborhood of
mf.
Even 1 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 certain types of battery chargers often
create a peculiar buzzing interference that is reproduced by the loud
speaker and that is most annoying.
This interference can often be reduced
and frequently eliminated by using the

/

system shown in Fig. 8. Here two
condensers are connected in series and
shunted across the line near the apparatus that is causing the interference. The center point or common
connection between these two condensers is then grounded as illustrated.
In Fig. 9 we show a complete receiving set less the radio frequency or
antenna input inasmuch as these
phases have already been discussed.
We show about the maximum number
of fixed condensers that can be employed but it is not necessary that all
of them be used. Only when certain
troubles arise which are described below will it be found necessary to use
some of these condensers, although
there are certain ones that should always be included.
In the circuit C, is of course the
usual .00025 mf. grid condenser. It is
always employed in the detector circuit.
Very frequently it is found that the
tickler coil will not causé 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 dimensions of the tickler coil itself, try connecting a .00025 nif. or larger fixed
condenser across the coil as at C2

lowed, this condenser can be eliminated from the set as the by-pass condensers across the "B" battery in Fig.
7 will take its place.
The condensers C. and C, in Fig.
9 are not always necessary but with
certain types of audio frequency transformers they will be found of assistance inasmuch as they will frequently
flatten out the characteristic curve of
the audio frequency transformer so
that it will respond to various frequencies with a maximum of amplification. 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 C5 but very often the
one shown at C7 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 frequently be eliminated by the use of a
.0005 mf. condenser shunted across the
secondary as at C7. The condenser
CO, if of the same capacity will frequently accomplish the same purpose
and when a whistle is found, condensers should be tried across both coils

FIG.9

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 effective 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 condenser, C4, with a capacity of %/2 to
1 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 assistance 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-

until the trouble is eliminated. Sometimes it may even be possible to help
this trouble by means of the condenser
C5.

Where "C" batteries are employed
in radio receiving sets, it is sometimes
found of advantage to shunt or bypass them by means of a fixed condenser as indicated at C8. This is
more particularly true where "C" batteries 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 necessary and can often be eliminated without any decrease in results.
The shunting of the output or loud
speaker terminals by means of a condenser as at Co 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 reproduced 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
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THE word "efficient" can be applied with truth to the radio re-

ceiving set designed and described below 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

Fig. 1.
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the most inexperienced can secure surprising results. In an actual demonstration, 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
sic they love.
the music

What the Receiver is
In combing over the possible circuits
of real worth to the home builder we
have come to the conclusion that there

Ilhistrations by courtesy of Radio Broadcast, New York
of
the Radio Broadcast "Aristocrat."
Aere are a few of the resistance units tried out in conjunction with the development

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

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

Fig. 3.

In this assembly each unit is made with individual mounting.
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 circuit this arrangement is just about ideaL

Fig. 2.

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

are but three that possess the merits
we sought, namely : the super-heterodyne, the neutrodyne in many of its
advanced models, and the combination
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. A f ter
considerable thought to each of these
we decided in favor of the last, not be-

This receiver was made on a

7

z 16" panel and is intended to

illustrate the method of using a complete resistance -coupled amplifier
unit in connection with two additional tubes for the complete assembly.
is
When 6 volt tubes such as Daven Mu -20. and Mu -6 are used. there
no need of making any alteration in the filament circuit of the amplifier, 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.

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
109

cause we thought the others less valuable 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 "Aristocrat," we have one stage of tuned,

neutralized, radio frequency amplification, a regenerative detector, and three
stages of resistance coupled amplification. Before going further let it be
said that the resistance coupled ampli-

amplification per stage that is obtainable with them is far greater than has
heretofore been 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 operation of this type of receiver quite clear,

and in order to demonstrate the variations 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
Fig. 4. Mr. McMurdo
Silver built this receiver
from the ground up in
less than four hours. It
is his version of the
Radio Broadcast "Aristocrat." The single control feature is accomplished by belting two
of his condensers together with fish line,
letting one dial do all
the moving.

fication we are using should not be
confused with similar systems described in the past because it is 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 manufacturers who are now marketing what are known as high -Mu
tubes. These tubes are designed for
resistance coupled amplification. The

Fig. 6.

A bottom view

of the "Aristocrat" receiver showing how the

filament ballast and
other parts are mounted on the sub - panel.
This set is one which
employs a single control
See
twin condenser.
top view on page 112.

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 control unit and is the main tuning control. It is a unique arrangement of
two Remler condensers geared to-

Fig. 5. Front view of

Radio Broadcast's

"Aristocrat" made to
fit in a cabinet pro-

viding for a

7

r

18"

slanting panel. In this
receiver. as the accompanying 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.
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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 is used to compensate for any slight variations between the windings of the circuits
tuned by the two condensers. The
knob below and to the right of the
tuning dial 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

this form of construction makes possible, is distinctly
Of the set shown above. the layout above the sub -base, and the freedom from visible wiring reading
the same for any given station throughout
shown. The use of the Cardwell SLF condensers and Eastern Coils. resulted in both dials
the broadcast range. Benjamin cushioned sockets for UX -base tubes were found very satisfactory. In this receiver Dubilier fired condensers
were used.
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the batteries, which would ordinarily
form a high resistance leak and result
in a drain on them even when the receiver 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 different 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 regeneration, and may be considered a
volume control.
Before passing on to the consideration of the remainder of the receiver it
would be well to look over the accompanying illustrations and observe the
variations that have been made in the
panel design, the layout of the apparatus, 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 convenience standpoint rather than one of
net results obtainable.
Bear this in mind, however : you cannot expect to get the results we are
getting if you buy your parts on nothing 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 expensive. 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

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 inductances, in order to illustrate how the
entire assembly may be housed in a
standard cabinet. When other types
of inductances are employed, as in the
case in some of the other models, there

111

three connections for the C battery.
On the under side of the sub -panel
there are five mountings which are
used for the filament ballast 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 bent
piece of bus wire.

In this model the layout is altered somewhat by the use of a sub -base. This receiver is identical
to the original Radio Broadcast "Aristocrat" for which working drawings in blueprint form are
the Insuline
available. Amsco vernier dials, whether black, silver, or gold, show up nicely on r.f.
rheostat.
panel. The other knobs. left to right, are Carter antenna switch. Royalty
control.
Hammarlund neutralizing condenser, and Eastern tickler

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
x 177,-inch sub -panel, which is suspended 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
thrc3 resistance couplers, the grid condenser and leak mounting, and the
variable neutralizing condenser. It is
also possible to find room for all the
binding posts, including those for the

2/

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 illustrations.
1

x 17/-2/
ConS.
C.
-panel, Hanscom

-7 x 18-inch panel,

1

inch sub
denser Unit, 1 set Eastern Knockout
Coils, 1 Carter filament switch, 2 Apex
knobs, 5 Benjamin sockets, 3 resistmegohm resisance couplers with 3
meg.,
5 meg., and
tors and 1 each, 1
Hammarlund
1
.25 meg. resistors,
neutralizing condenser. 2 -.004 San gamo fixed condensers. 1 Dubilier .5
O
microfarad by-pass condenser.

-1

CT-101 -A
The tubes, left to right, are Cleartron CT-201 -A Detector; two Cleartron Hi- Constron are
Furnishing a general idea of the complete assembly.
hung
In this layout the resisto-couplers
amplifier.
radio
-frequency
-201
and
UX
-A
tube;
power
Radiotron
-112
UX
tubes;
high -mu amplifier
below the sub -base rather than mounted on it as shown in some of the original models.
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mountings for filament ballasts and
grid leak. 1 grid leak and condenser.
5 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-

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

Regeneration may be Obtained Either oy Variable

(Tickler or Resistance Shunted AcrossA Fixed Tickler

(Inside Terminals of Secondaries,

:; 500

50,000j

.

--------- -. - --

Circuit Enclosed Herein Comprises Resistance Coupled
Amphher which may be Obtained as a Complete Unit
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Determine by

experiment.
the necessity
for the use of

this Condenser
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and its characteristics.)
Belden
1
Standard Color, five wire, cable. 2
Benjamin No. 8629 brackets. 2 to 6
Eby binding posts. 2 dozen 6 or 8 -32
rotund head, brass machine screws,
inch 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-

L.-------------- -----------

Complete schematic wiring diagram of the five -tube Radio Broadcast "Aristocrat"
receiver, incorporating resistance coupled audio frequency amplification.

R

stitution and variation in design to accommodate units of different size without materially altering the perform ance of the circuit. By referring to
the circuit diagram and the illustrations 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. ;der

have been described in Radio Broadcast Magazine. Any of these coils may
be used in the "Aristocrat."
The tuning condensers used do not
by any means have to 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 practical manner. The only remaining requisites 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 socket, Sangamo
.004 bypass condenser, resisto- coupler with .1 and 1 meg. resistors, socket, resisto-coupler with .1 and 1/Z meg. resistors, socket, resisto-coupler with
.1 and .25 meg. resistors, socket. The .1 mfd. condensers are within the resisto- couplers.
The two Eby posts on the upper strip are for the loud
speaker. The three posts on the lower side are for the C battery and the small knob is for the Hammarlund variable neutralizing condenser. Left
to right on the main panel are the Benjamin bracket, Dubilier .5 bypass condenser, Eastern Knockout r. f. coupler with Apex knob, Hanscom single
control unit with Marco dial, Taxley filament switch, Eastern Knockout antenna coupler with Carter antenna switch and another bracket.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi111111i1;llllll:illllll',::Jf;;;

Ii

Two Efficient Short Wave Sets
Plug -In Inductances Used for Reception of Waves
Between 37 and 150 Meters
1H

THE 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 between 200 and 550 meters. However,
during the last two years or more commercial companies have been experimenting with short waves with the
expressed purpose of discovering their
peculiarities and their possible application to broadcasting and commercial
communication.
Transmitting amateurs -the pioneers
too,
of short wave communication
it
is
they
and
been
experimenting
have
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 subject 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-

II
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The regeneration control should
not have any effect on the tuning of the
3.

set.
4.

It should oscillate smoothly.

Last, but not least, it should be
extremely sensitive on distant signals
and it should be selective on all signals.
5.
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ondary coil the sharper the tuning.
This is termed "loose coupling."
The secondary circuit is the tuning
circuit and therefore requires the greatest amount of attention. It is in this
circuit where the losses should be at a
minimum, the inductances or coils of

-

Fig 2.

The receiver shown in Fig. 1 has
been designed to cover wave length
range from 15 to 130 meters by a system of interchangeable coils. The .cir-

Fig. 1.

Fig. 3.

The Reinartz short wave receiving

circuit.

ciency of the set as high as possible.
They are ¡as follows :
1. It should not have any "body capacity" 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.

Illustrations by courtesy of N. 1'. Herald-Tribune
The wiring diagram of a tw o-tube modified Reinartz short wave set.

Short wave set designed to cover
to 130 meters.

15

cuit is shown in Fig. 2. This set
was built with the idea, as nearly as
possible, of including all the above
factors.
Lt 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 L2, the secondary,
by an ingenious arrangement. The coil
is supported by a composition clamp
which is hinged on the base.
The coupling between L1 and L2
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 sec113

best construction and the connecting
wires between the various pieces of
apparatus as short and direct as possible. We will dwell more comprehensively 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 LZ has three turns
and coil L3 has two turns. For the
band between 30 and 60 meters, coil
L2 has eight turns and coil L3 has four
turns. For the band between 55 and
130 meters, L2 has nineteen turns and
L3 has six turns. These wave length
ranges are covered when using a five
plate straight line frequency variable
condenser (C1) having a maximum
capacity of 140 micromicrofarads
across the secondary. This small capacity is used so as to spread the wave
length band over as much of the dial
scale as possible. This feature facilitates easier tuning.
Each of the three coils is 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 secondary 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 (L3) is number 30 D. C. C.
The primary, secondary and tickler are
all wound in the sanie 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
(C2) is apt to have a slight effect on
the tuning.
Like the first receiver mentioned the
Reinartz was designed to cover wave
lengths between 15 and 130 meters
with three interchangeable coils. Unlike 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 band the coil
L, has five turns and the secondary
coil L2 nine turns, tapped at the third
and sixth turns. For the 40 meter
band L, has six turns and L2 eighteen,
tapped at the sixth and twelfth turns.
The primary (L,) of the 80 meter coil
has ten turns and the secondary (L2)
thirty -six, tapped at the twelfth and

PARTS REQUIRED FOR THE SETS

The various pieces of apparatus listed below were actually selected
by flue writer
and employed in the construction of the two short -wave receivers
article. This does not imply their superiority over equally efficientdescribed in this
parts of other
manufacture which may be substituted with discretion.Editor.
The following parts were used in the
The following parts were used in the
receiver illustrated in Fig. 3:
receiver illustrated in Figs. 1 and 2:
1 -Set of Hammarlund space
wound coils 1 -Set of Aero Products Coils (Li, L2,
L,, L)
L3 )
1 -140 Mmfd. Hammarlund variable
con- 1 -140 Mmfd. Hammarlund variable condenser (C,)
denser (C,)
1 -250 Mmfd. Hammarlund variable
con- 1 -250 Mmfd. Hammarlund variable condenser
denser (CO
1- Hammarlund choke coil (L4)
1-- Hammarlund choke coil (L,)
Sockets (R. C. A.)
-Pryex sockets
1- .00025 Mfd. Micadon grid condenser 1- Garod
.00025 mfd. Micadon grid condenser
-10 megohm Durham grid leak
1 -10
megohm Durham grid leak
1- Rheostat for detector tube
1- Rheostat for detector
(C,)

2-

2-

1

1- AmerTran transformer
1-Amperite for amplifier tube
1- Mar -co dial (for tuning condenser)
1

-7x21 inch 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.

1- Federal transformer
1- Amperite for amplifier tube

2-Accuratune
1

dials

-7x21 Radion panel

.

Baseboard, binding posts, bus -bar and
other fixtures.

twenty - fourth turns. In each case the
tuning condenser (C,) of 140 micromicrofarads 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.
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 secondary, varying the regenerative control will have least effect 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

The hook -ups employed in each of
these two sets have three distinct circuits. 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 primary of an audio- frequency transformer, 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 secondary or grid circuit, efficiency is of

greater importance and without careful
design the set will not function up to
expectations.
Bearing this and the requirements
of a good receiver mentioned in the
forepart of this article in mind, the
construction of a simple yet efficient
short wave set is not a difficult problem.
In the first place, and probably most
important, the grid lead from the inductance 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 facilitate stable operation and regeneration.

,

__

.---i

Front panel view of the short wave set.

It will be found that when receiving 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 heterodyne effect. The exact value will
vary with the detector tube employed,
and different values should be substituted until one is found to work
superior to the others.
Likewise, the leads to the secondary
condenser (C,) should be as short as
possible. If a condenser of the grounded 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 secondary coils. The close procimity of
the grid leak and condenser has practically no effect.

Another view of the set in diagram. Fig. 2.

In a short wave receiver, using the
capacity method of f eed -back, it is necessary to employ some means of keeping the radio frequency currents out
(Continued on page 162)
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The Silver Long Wave Receiver
By Mc MURDO SILVER, A. I. R. E.
Illlllllllllll!

DURING the past few seasons
practically all of the average
radio enthusiasts' attention has been
given to broadcast reception on the regular wave -length band of from 200 to
550 meters, with what little was to
spare devoted to the shorter waves

1111111,
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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.
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condenser. These two tuned transformers will give more than enough
selectivity for long wave reception, so
the output of the second R. F. amplifier is fed to the detector tube by means
of a comparatively broad -band, iron-

which have rapidly been gaining in
favor for transmission purposes. Practically no thought at all has been given
to the longer waves of from 5,000
meters up except by inveterate experimenters -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 conducted in trans -oceanic telephony on
waves in the neighborhood of 5,000
to 6,000 meters. Within the past few
weeks mention of these experiments
has been given prominence in the newspapers 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.

Note the especially well balanced layout of the tuning
controls and rheostats, etc.

A front panel view of the long wave set.

The circuit of the receiver is shown
in figure three, from an examination of
which certain things will become evident. A standard sharply tuned long
wave transformer is used to couple the

How the set appears from the rear.

In th accompanying photos an extremely satisfactory type of long wave
receiver of comparatively original design 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 amplification, one stage of untuned ampli-

core transformer, of a type intended
for most efficient operation at from 45
to 60 kilocycles, tho capable of amplifying quite effectively other waves as
well.

All parts and their arrangement on the front panel and sub -panel are clearly seen.

antenna to the input of the first tube.
The secondary of this transformer is
tuned by a .00035 straight line frequency çondenser 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

The detector tube, rectifying by
virtue of a grid condenser and leak is
coupled to the first audio amplifying
tube thru a special typé of transformer
designed to transmit with minimum attenuation 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 of audio amplification
may be used at will.
A single rheostat is provided for all
five tubes, which may be either dry cell
or storage battery types, the UV201A's
are recommended for best results. A
500,000 ohm resistance is connected in
the plate circuit of the two R. F. amplifiers, to stabilize them and control oscillation. This resistance is also quite
effective as a volume regulator.
The entire assembly is mounted
upon a
x 17 x Ys" sub -panel and a
7 x 18 x
front panel, of Bakelite.
No dimensions are given, as the instrument locations can be very easily
determined from the photos, and each
individual constructor will wish to exercise 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 necessity be employed-others of the same
mechanical and electrical characteristics
being satisfactory
is suggested that
in the case of the long wave transformers substitution be not indulged in
since those specified are particularly
suitable for operation over the frequency range involved in the transoceanic 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 by rubbing in one direction
with fine sandpaper and oil and, if de-
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parts illustrated upon the baseboard
should be mounted upon the smaller
Bakelite 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 insulated wire such as Belden hook -up
wire. In any case it will be necessary
to chill holes through the sub -panel to
bring the necessary leads through from
PARTS REQUIRED
SLF condensers -S -M type

2 .00035

316
2
2
1

5

2

-S

Vernier Dials
-M type 801
Tuned long wave transformers- S-M type 211
Iron -core long wave transformer
S-M type 210
UX tube sockets
-M type 510
Audio transformers -Thordarson

-

-S

R -200
3

1

500,000 ohm resistance

l
l
l
1

1
1

1

-

-S

540
1

- 1

-

ohm rheostat -Yaxley No. 13K
Centralab
Modulator
1- spring Jack-Yaxley No. 1
2- spring Jack -Yaxley No. 2A
Battery Switch-Yaxley No. 10
Grid Condenser with clips- .00025
Polymet
.002 condenser- Polymet
.05 condenser -Tobe
pair mounting brackets
-M type

1

7x18x%" bakelite front panel
6%x17x%" bakelite sub -panel
Miscellaneous
solder, etc.

wire,

screws,

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

Z11

2
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unnecessary wiring or binding posts
being employed.
The testing of the receiver is extremely 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. Transoceanic telephony is generally effected
by means of single side band transmission. This means that the wave
transmitted from the transmitting station is minus one set of side bands
which are unnecessary in transmission
as well as the carrier which has also
been eliminated. Obviously, for satisfactory 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 f requency 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 encountered, the squeal received will vary
in pitch or will be perfectly steady. It
will not appear and disappear periodically, however. In the case of suppressed side band and carrier transmission where only one side band is radiated, it will be necessary to adjust the
receiver in an oscillating condition to
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Schematic wiring diagram of the 4500 -15000 meter receiver.

sired, engraved, to add to their appearance.
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 connections, no binding posts being provided.
Similarly, the antenna and ground connections are made directly to the primary of the first 211 transformer, no

a zero beat position. At this adjustment 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
;6u L... ,I r iLLlu.i:!!'i,! ,:!'r:i:!'lif :':ul .,,.

NOTWITHSTANDING 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 surprising 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 standard parts.

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

Fig. 3.

Fig. 1. The original Armstrong circuit in
which a nimber of controls are employed ta
perform various actions.

What is the reason for the continued
popularity of the regenerative receiver? I asked Bill Jones coming down
in the train one morning. Bill is a typically representative American -lives in
the suburbs, commutes to and from
his office every day, and is just about
living within his income.
"Well" -Bill spoke with conviction
-"I'll 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 magazines and the newspapers were all het
tip 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

Clarotuner.

T(

-Use Clarotuner

C/arortat

A later development of the Armstrong circuit, using sia controls.

Fig. 2.

knows what kind of junk. Besides I
get a lot more satisfaction pulling in a
distant station with a 3."
Drawing shows approasnute
el parts. working from
the fronebrt loo4,i,' from
Ihr back; -Lower ho /tpane%

for

posrhon

modulator. 4mperdrs for
type of tube to be used-

upper holt, base

-

-

--.

Var Condenser

F,lcmenrs

onfro/
r

ac%

Stator plates to Grid
Potor p.'a /es to filament

Fig. 4. A typical layout and wiring diagram of a regenerative set employing the Clarotuner
and Clarostat units.

known as the
a circuit that
circuit tuner,
that the whole

triple circuit feed -back,
used a simplified three
and I want to tell you
thing was so simple and
117
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easy to build that I didn't have to call
tip for help once."
"But, Bill," I queried, rising, for the
train was approaching the first stop,
"factory made five tube sets are very
cheap now. Why do you continue depending on a three tuber for your entertainment 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 is
seldom. Don't forget that my little
three tuber is made tip of the best
parts I could get, while their five tubes
have got to work with the Lord only

An improved Armstrong regenerative
circuit with only two controls.

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 telephone number -he lived only one station farther.
"The circuit he gave me was one
Model
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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)

Short Wave Broadcasting and How to
Receive It
By GEO. F. KOENIG
r

-

( UCH
has been said and writ
ten about receivers that will
-

function on the present broadcast
hand which ranges approximately
from 202 meters to 545 meters, but
recently such wonderful work has
been done with the extremely short
waves below 100 meters that it is

65.5 Meter

and 2 -XK on 65.5 meters. In addition to 2 -XAF on 32.79 meters, and
2 -XK on 65.5 meters, the following
transmitters were also active :
2 -XAW at 15 meters or 20,000
kilocycles.
2 -XAD at 26.4 meters or 11,370
kilocycles.

transmitter (2XK) at transmitter development laboratory of General Electric Co.,
South Schenectady, N. Y.

thought timely to describe two efficient 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 cooperate with the engineers of the
(;eneral Electric Company at
Schenectady, N. Y., who were conducting a series of tests in wave
propagation on 32.79 and 65.5
meters. Special telegraph tests were
also made on 15, 26.4 and 50.2
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 of
shorter wave- lengths, and it was for
the purpose of accumulating a vast
fund of information that the en;-ineers were transmitting and ask ing reports on these particular wavelengths.
During these transmissions on the
short wave -lengths the WGY programs were broadcast through 2XAF, operating on 32.79 meters,

2 -XAC at 50.2 meters or 5970
kilocycles.
These are experimental stations of
the General Electric Company at
South Schenectady, N. Y.

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 considerable period of time and under a great
variety of conditions. It is impossible for a small group of men to
accomplish this adequately and for
that reason the General Electric
Company invited the co-operation of
everyone equipped with short wave
receivers to report.
A large number of experimenters
in this country and abroad volunteered 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 messages 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-

Triple "T" antenna used with 65.5 meter transmitter shown above.

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
118

velopmental station at South Schenectady, 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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the service for stage of audio frequency amplificashow the various short wave trans- assignments and
tion, which has been found to make
mitters used by the General Electric which they are used
an ideal combination. The various
Service
Wave -length
Co. and the aerials in conjunction
parts are identified by symbols in
in Meters
therewith.
only.
broadcasting
Relay
109 -105
this diagram and the several values
To a small extent engineers of the
Public toll service, Govern- thereof are given herewith.
105 -85.7
ment mobile, and point -tocompany have been able to make
point communication by
reception tests but their work is only
List of Parts
electric power supply
a fraction of what is necessary to
-point
-to
point
and
utilities,
arrive at any definite conclusion.
L1 and L2 are interchangeable coils,
and multiple address mesorpress
by
service
Within the past few months obsage
the construction of which is described
ganizations only.
server engineers traveled by truck
later on.
Amateur, Army mobile,
north, east, south and west from 85.7 -75.0
Cl is a small adjustable condenser
naval
naval aircraft, and
Schenectady, N. Y., recording the
inch copper
aircraft which consists of two
working
vessels
characteristics of the short waves as
only.
discs soldered on the ends of two
Public toll service, mobile, short pieces of No. 12 bare copper
they get farther and farther away 75.0 -66.3
Government point -to -point
from the station. The tests carried
12 wire is supported
and point -to -point pub- wire. This No.
them as far south as Jacksonville,
by two binding posts and the capaclic utilities.
Fla., by land and on the return trip 66.3 -60.0
Relay broadcasting only.
Public toll service only.
they made their observation by 60.0 -54.5
Relay broadcasting only.
water. Simultaneously with the 54.5 -52.6
Point -to -point only.
work of these two men, a special 52.6 -42.8
and Army mobile
Amateur
-37.5
42.8
boat
agent was detailed to travel by
only.
to Panama.
Public toll service, mobile,
37.5 -33.1
Government point -toThose who were willing to assist
point, and point -to -point
in making observations were asked
service utilities.
public
signal
to make careful statements of
only.
broadcasting
Relay
-30.0
33.1
static.
strength, quality, fading and
Public toll service only.
-27.3
30.0
Quality was to be judged from the 27.3 -26.3
Relay broadcasting only.
Public service, mobile, and
standpoint of the broadcast listener, 26.3 -21.4
of
Government point -to- point.
that is, was the signal capable a 21.4 -18.7
only.
Amateur
of
giving pleasing reproduction
Public toll service, mobile
-16.6
18.7
cornit
whole program? How did
and Government.point -topoint.
pare with the local station?
The frequencies of both transmit- 16.6 - 5.35 Experimental.
Amateur.
5.35 - 4.69
ters, that is. the 32.79 and 65.5
Experimental.
0.7496
4.69
determined
meter sets, are accurately
0.7477 Amateur.
0.7496and are held constant by crystal
Now that we have given the
, quartz control.
reader an idea of the tremendous
For several months the engineers activity on waves which are far beVertical antenna used with the 32.79 meter
transmitter illustrated below.
experimented with a wave of 41.9 low the range of present day broad35
to
meters and then changed
cast receivers, we can proceed to
meters and later to 32.79 meters.
explain in detail the construction of ity of this condenser is varied by
On one night the signals on 32.79 a receiver with a range of approxi- changing the distance between these
meters were rebroadcast by a mately 15 to 110 meters.
two copper discs. The correct
Johannesburg, South Africa, station,
located approximately 8,000 miles
away. The signal of 2-XAF was reported at full loud speaker volume
and the relay transmission was exceptional. The power used by 2XAF 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 schedules, wave -lengths, power, etc., are 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
the General Electric Company at South
32.79 Meter transmitter at the development station of Y.
amount of code transmission on
Schenectady, N.
these waves, and it is a comby
This receiver employs the well sc paration must be determined
paratively simple matter for the
entirely
as it is governed
broadcast listener to master the known regenerative principle and experiment
of the aerial to which
size
the
by
exused
interchangeable
is
of
uses a system
Continental code which
Generally the larger the
clusively in radio, and thus have the coils, one coil being known as the connected.
less will be the degree of
pleasure of understanding this grid coil and the other as the plate aerial the necessary
to bring in the
coupling
or tickler feed -back coil.
traffic.
condenser
In Fig. 1 is given the schematic desired signal. A fixedmfd.
We are giving below a table showmay be
one with a capacity of .0001
ing the present short wave -length diagram of this receiver with
:

/
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substituted for the copper discs and
will function very well.
C2.
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 connected to the lead from the grid condenser to the top of the grid coil and
stationary plates of aerial condenser.

coils each will be called the 20, 40 Meters
Grid Coil
Plate Coil
and 80 meter coils.
20
3 turns
4 turns
These coils are of the well -known
40
8
"
5
Lorenz type. Upon a piece of board
80
18
"
10
approximately 6 inches square take
Your compass and. inscribe a circle
Range of Coils
three inches in diameter. Now
The range of these coils is as foldivide this circle in 14 equal parts
lows
:
The "20 Meter Coil" has a
and at each such division drill a hole
range
of
15 to 25 meters ; "40 Meter
and securely fasten therein a 3 -16
Coil"
from
28 meters to 50 meters ;
inch wooden pin, or a headless nail
and
the
"80
Meter Coil" from 55 to
may be used. Either should be
three inches long. Number 16 D.C. approximately 110 meters. If it is
C. copper wire is used and at the desired to make these coil combinabeginning of the winding a loop is tions interlap it will be necessary to
add another movable plate and one
stationary plate to the five -plate
variable condenser, but this wil(
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 overcoming this.
If desired, the 5 coil unit shown in
Fig. 3A may be purchased instead

J

of winding the coils, changing the coil
mounting base accordingly.
O

GROUND

i

Fig.

B1.

A+

A-

B+ DET.

B+ AMP.

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+" as shown in Fig. 1.
C3 is a variable condenser of any
low loss type and should have a
capacity of .00025 mfd.
C} is a mica grid condenser of a
capacity of .00025 mfd.
R1 is a grid leak and the correct
value depends upon the tube used,
although it is generally from 5 to 9
megohms.
R. is 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.
R3 is an automatic filament resistance such as the Amperite, etc.,
and the resistance thereof also depends upon the tube used as the
audio amplifier.
Al indicates the audio frequency
transformer, which should have a
ratio of
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.

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
ON

6

DIA.

3' DIA. CIRCLE

I
,4\\\\4,,

Not
i

'-WOODEN

;

BLOCK

FIG.

2A
TO NEXT
CROSSOVER.

3/

Construction of Grid and Plate Coils
The construction of the grid and
plate coils L1 and L2 respectively
will now be taken up for identification purposes the three sets of two

Construction of the Set
The panel of this set should be 7
by 14 inches. The two variable condensers 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

CONTINUE WINDING OVER ONE
PIN AND UNDER TWO PINS
UNTIL DESIRED NUMBER OF

FIG.3

TURNS ARE OBTAINED

CORD
OR

TO NEXT

TWINE

CROSSOVER
Fig. 2 shows the form used to wind coils L, and L_ in Fig. 1. Fig. 2A is a view
of the cornpleted 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 follows:

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

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

battery binding posts on the right
side of the panel.
The baseboard should be either

kiln dried wood or preferably hard

TAPPED CONNECTIONS
FOR REINARTZ
CIRCUIT

-r

SELF SUPPORTING BASKET
(WEAVE COILS
HEAVY
TRIPLE' COTTON COVERED
COCOA
PARAFFINED WIRE.
COLOREO COVERING

-

-

RADION

are tuned in. The shorter the wavelength the more sharp the signals
will seem to be, and the last adjustment of the beat note can be easily

SEPARATOR
COIL IS
FASTENED
RICiOLY
TO TK15
-

RADION
STRIP

-

/

C9IIL

JACKS MOUNTED
IN BASE

COIL BASE

EXTRA LONÿ

SOLDERING

BASEBOARD BUSKIN 5
PURPOSES
MOL'N i'N

TAPPED SECTION

STRONGz BLACK
COIL LACING

HELD

BY TUBINCZ

LINEN
ONE PIECE
BRONZE NICKEL
COIL PLUG

-

COILS LEADS
ÇÓVERED WITH

CAMBRIC

TUBING

Photo by courtesy of Radio Eugiuccring Lai'uraterics
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.

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 it 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 is completed and the proper disrubber or bakelite.

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 settir.g of this oscillation control condenser should be kept very close to
the point where oscillations cease.
This is just the reverse of the con-
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movable plates of the variable condensers. The connection to the
movable plates of the variable condensers should be through a "pigtail" rather than through the bearings. Any friction 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 freely into the
joint, insuring a perfect connection.
Both "A" and "B" batteries should
be always maintained up to the required voltage. Run down batteries cause a hissing or frying noise in
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
is with the batteries and the test
for voltage should be then made.
If 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 frequently tested with the hydrometer
and recharged whenever necessary.
A variable grid leak may assist
in making the set oscillate on all
waves.

It has been frequently noticed
that the ignition systems of automobiles 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.

tance of separation between these
coils has been determined by experiment, such point being where regeneration is best controlled, if it is
desired to preserve this setting, several lengths of glass rod may be inserted 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 capacity) should be set a few degrees
above the point where the oscillations begin. The tuning condenser
(5 plates) is then varied until signals

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 maximum regeneration.

Precaution Against Irregular Action
All contacts should be perfect,
especially the tube prongs and the

Care should be taken to purchase
only the best of parts. All condensers should be of the low loss type,
the tube sockets preferably of glass,
and condensers of mica. It is advisable 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
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opens up a field of exploration which
is most fascinating.

such a circuit is used on the short
waves the values of the various

The first step toward the construction of this receiver is to lay out the
panel for balance. The three circuit
tuner should be mounted midway

Fig. 7. Panel layout of set shown in Fig. 8.

Fig.

5.

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.

trated in this photo.

For the benefit of those who do
AERIAL
not desire such an elaborate set
using interchangeable coils, audio
r RFTICKLER
amplification, etc. we will describe
D.C.C.
COIL.
a different type -of short wave receiver which uses the conventional
three circuit tuner in a regenerative
circuit. This set is much easier to
construct, and the results therefrom
JACK
are remarkable, amateur stations in
ci
Europe and short wave code stations
+
in the Hawaiian Islands having been
Ä BATTER
tuned in on such a set at the author's
_ 1011110 +
\
home just north of New York City.
'B. BATTERY
INCH TUBE.
In Figure 6 we give the schematic
diagram of this set, and it will be
Fig. 6. Schematic diagram of 3- circuit short
seen that there is nothing new in
wave regenerative receiver shown in Fig 8.
the circuit, this same circuit having
been used for years on the regular parts must be correspondingly rebroadcast band. However when duced.
6 TURNS

24

ON 2

ROTOR

111111

between top and bottom of the panel
and near the left hand side of the
panel. The five plate variable condenser 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 approximately 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 windi

ng.

SECONDARY 16 TURNS
820 D.G.C. ON SAME 3

GROUND

PARTS REQUIRED
In the construction of this type of
receiver the following parts are required:
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
or
4 inches long and space wind thereon 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 removed. Skip Y8 of an inch and then
(Continued on Page 174)

3/

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 connected as shown in Fig. 1. and an automatic rheostat
used to control the audio amplifier tube. The coupling condenser C1 is shown at the extreme left
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The Silver-Cockaday Receiver
By McMURDO SILVER, A. I. R. E.

WERE one to review the successful radio receiver developments
of past seasons, a single outstanding
fact seldom considered would be evident-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 single concern generally engaged in the
manufacture of highly specialized
parts.
That there have been many successful and popular circuits developed in
this fashion indicates that the individuals responsible had a keen insight
into, and appreciation of the requirements 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 in
the finest cars, the work of many organizations -each one fully appreciative 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- operation and specialization to receiver design, put into operation by two men,
aided by the sales and engineering
staffs of a number of large manufacturers. Every man -every department of these organizations was closely
in contact not only with each other section, 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 combining the best efforts of highly specialized organizations to produce in a
single receiver the answer to insistent
set in which no
public demand
single feature had been slighted, but a
design wherein each tiny detail had
been subjected to the scrutinizing inquiry not of an engineer versed in
fundamentals only, but rather by a
staff trained in fundamentals, plus
specialized application of these fundamentals 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 satisfactory set which would adequately
meet certain requirements considered
necessary to an ideal receiver -features
such as have not been found in re-

-by merely adjusting a small coupling coil located in
the antenna inductance. The reader
will realize that it is seldom indeed that
is within easy control

an all -wave design is practical, yet in

-

-

-a

The Silkier- Cockaday set as it appears
when completed and placed in a cabinet.

ceivers developed prior to the S -C circuit. Just how these efforts have succeeded, is left for the reader to decide.

Short or Long Waves on One
Receiver
At the outset, one of the first conditions imposed was that of wave -length
flexibility, in order that the system,
which consists of a stage of tuned

radio frequency amplification, a regenerative detector and two stages of audio
amplification, might operate satisfactorily at any wave -length from 50 to
1800 meters, thus taking in all American and most foreign broadcasting stations. Actually, through the use of
plug-in inductances, the range of the
S -C receiver is almost unlimited. By
using two standard "A" tYPe inductances, 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 broadcasting 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
123

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 control is required.

Single Control
A single dial controls all wavelength adjustment or tuning, thus simplifying 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 feature 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 accurate in order that any circuit variations 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 substantially straight line frequency curve
resulting in extremely easy tuning since
low wave stations can be easily separated, 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 resistance coupled amplifier, with a con sequent decided increase in efficiency.

PARTS REQUIRED

P-1 Bakelite front panel,

7 x
18x %"
Q -1 Bakelite sub -panel, 6% x

17

S1

x

U-1 Belden
ness,
leads

S -C wiring harcomplete with all

C -D -2 Thordarson power transformers, No. R200
E-F--2 Silver-Marshall .00035
SLF condensers, No. 316
A -B -1 each Silver- Marshall
110A and 114A coils (190550 meters)
A -B -2 sockets for above coils,
No. 515

0-1 Centralab Radiohm, 25,.000 ohm, No. 25 MSR
R -R2R3-R4 -4 Silver -Marshall UX
tube sockets, No.
E-F-1 Silver -Marshall 510vernier
dial, No. 801
N -1 Silver- Marshall compen1

A new type of special power

transformer. heretofore available only
receivers costing from $500 to
$2,500 or more, is used, possessing a
ill

i'VPE//O
SAl CO/L

desired parts of the circuit is reduced
to a practical minimum.
Little need be said of the circuit. It
is the standard approved four -tube circuit 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.

Wiring Previously Prepared
An assembled wiring harness, an
almost entirely new feature even in

commercial receiver production, sim-

TYPO /14

sin

Silver - Marshall (pair)
mounting brackets, No. 540.
K -1 Yaxley 6 ohm rhe,,,t.,!.
No. 16K
M1 -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 condenser with leak clips
G -1 Polymet .002 mica con denser
H -1 Polymet .005 mica condenser
J -1 Polymet 2 megohm grid
leak
12 4" ,6/32 Roundhead
Brass screws
8
6/32 Roundhead
Brass screws
4 1" 6/32 Flat Head
Brass screws
24 6/32 Brass nuts

/"

sating condenser, No. 340
-.000025

,i.4-tiers.

-S2 -1

COAL

2j000

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 binding 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-

Set Is Portable or Permanent
The general utility of the design, as-

sembled as it is on a 7 by 18 -inch Bakelite panel and a
by 17 -inch Bakelite sub -base, is astonishing. It may

6/

OHMS

000045

1066T

cans

3

SWITCH

o
Wiring diagram of the set. The letters and
numerals indicate the parts and wiring connections as shown in the accompanying photos.

o
41

&LRCK

Rt
YELLOW

Ct

BLACA

- YELLOW

practically straight line frequency plifies the wiring to a point where anycurve from 30 to 7;000 cycles. While one except a completely color-blind inthis curve is not absolutely flat, it is so dividual can assemble the receiver in a
straight that its slight minor variations very few minutes. All low potential
are not perceptible to even the best leads, including battery connections,
trained human ear -as compared with are contained in the cable so that it is
average resistance coupled amplifiers
merely necessary to take it, compare
and there is little difference in quality the color of the leads with the diagrams
between transformer and resistance and connect the ones of a given length
coupling using these particular trans- and projecting from the cable at cerformers. Yet the amplification obtain- tain places, to the instrument terminals
able from the two transformer coupled as marked in the photographs and
stages which are, incidentally, designed drawings. The high potential leads for
for the handling of comparatively high the grid and plate circuits of the RF
powers, is considerably greater than amplifier and detector are separate

-
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aB-
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TRNCBR

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
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,

-or
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the two are
approximately 2,500 miles away, was particular part may be located in the front instrument, andthree
set screws
by
the
together
locked
brought in to a crowded metropolitan diagrams and photos. The approxiconfront
of
the
bushing
rear
the
in
area with sufficient volume to be heard mate total cost is $59.00.
plates
the
locking,
Before
After the parts have been assembled, denser.
throughout two good -sized rooms. This
one should be individually in- should be lined up on each one so that
each
in
Mr.
Cockaday,
home
of
the
was at
plate edges are even
a residential section of New York City. spected to see that it is entirely O.K. when the rotorplate
edges on one conthe
stator
While the S -C receiver does not Springs on tube and coil sockets should with
even on the other.
also
are
represent the absolute limit of sensitiv- be tested with tubes and coils to insure denser, they
be stiff, this
adjustment
ity or selectivity that may be realized good contact, and bent up if necessary. Should the
up the
by
loosening
from a receiver employing twice as Jacks and battery switch should be may be remedied

Rear view of the four tube Silver -Cockaday receiver with all parts indicated. See wiring diagram.

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
Construction
drilled and processed panels be purThe work necessary to build the S -C chased at the start, as the appearance of
receiver is absurdly simple, considering the set as a whole will be tremendously
the results of which the set is capable. enhanced by the use of an attractively
All parts used are standard with na- decorated front panel, and the connecttionally known manufacturers, and can ing harness will not allow of variations
be procured with little or no effort in layout.
from the shelves of reliable dealers,
Mounting the Parts
or in kit form.
If the photos are carefully studied,
The builder should first procure the
necessary parts as listed below from the builder can easily fasten the varia radio store, bearing in mind that sub- ous parts to the sub-panel as they apstitution of equally suitable and efficient pear, taking care to see that the notches
parts is permissible, although the re- in the coil sockets and the terminal
sults obtained will probably be most markings in general, are arranged exsatisfactory if the exact parts used in actly in position as shown in the photos
the original models are utilized, since on the various instruments.
In mounting the two condensers,
they were selected and in many cases
designed especially, so that they will which fall one behind the other on the
correlate properly in operation. Pre- center of the sub -panel, care must be
ceding each item in the list is a desig- exercised. The shaft of the rear one
nating letter by means of which the fits into the rotor plate bushing of the

many tubes, carefully built in an engineering 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.

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 compensated 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
heads fall over the arms of the instruments 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 necessary 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 pulling 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 coining 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.

i

Testing and Operation
The accessories needed as listed below 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
volt C battery
1 large
1 6 volt, 60 to 100 ampere storage
battery
1 loud speaker with plug (phoneplug)
Dry cell tubes may be used with
slightly less volume, if the builder prefers, although the sensitivity, selectivity, and quality will remain about the
same as though storage battery tubes
were used. On extremely strong signals, 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.

4/

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-
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point to the right. The loud speaker
may be plugged into either of the
jacks.
The antenna, so far, has been ignored. It should consist of a single
wire about 70 to 100 feet long connected 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 consist 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 volume knob at zero (left,) then if the
selector dial is rotated, local stations,

7.I4- 24-30-41

1

1S

38 9

2'L 47 12

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 through holes in the
lugs, bent over, and squeezed tight, the
lug being crushed upon the wire to
make a more positive connection.
Thus, only a screw driver and a pair
of pliers are required to build this entire 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 battery 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 UX120
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

-is

if operating, will be heard. The selectivity 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, selectivity will be greatest. Once set, this
adjustment may be ignored.
To tune in distant stations, the volume control must be turned to the right
nearly all the way. Then, if the selector 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. Generally, if the rotor and stator axes coincide, the receiver will oscillate, with
consequent squeals when stations are
tuned in. This squealing may be

728
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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
for 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
51

65 29

successfully tune two or more circuits
with a gang condenser. Since inductance and capacity are functions of
wave- length or frequency (Wavelength = 1884 -V L C) and the inductances (L) and (Lt) are fixed quantities and are equal, it is evident that
the condenser capacities (C) and (C1)
must always be equal. Of course, the
circuit capacities must either be equal
or made equal by means of a compensating condenser. If straight line
capacity condensers were used, one

63 4? 22

43

may be done by connecting about a 12inch 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
coiled 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.
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Rear view, looking down at the sub -panel. All parts and connections are clearly indicated to correspond with the wiring diagram.

steps, which will cause the two points
to merge.
The use of a Western Electric cone
loud speaker is fully justified, considering 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 .01 fixed mica
condenser. This is not recommended ;
rather it is suggested that the owner
endeavor to accustom himself to truly
faithful reproduction-something seldom encountered even with resistance
coupled amplification.
Notes on Adjusting the Set
The circuit capacity of the two
tuned circuits in this receiver are surprisingly equal but it is not possible to
construct a "home built" set that will
have sufficient uniformity of circuit
constants to permit perfect gang control without some means of compensation. The designers of this circuit did
not intend that there should be no compensation-in fact, they 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

condenser could be made to "lead" the
other to a sufficient extent to compensate 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 compensate for variations in circuit and distributed capacities in the various circuits. 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 minimum capacity of the circuit to such
an extent that the compensating condenser 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 condenser (the one in the rear.) This

The receiver should be placed in
operation and a high wave -length station tuned in. The compensator condenser should be adjusted to the point
of maximum intensity. Now turn the
large tuning dial so that a low wavelength 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 volume, it will be necessary to remove a
turn or two from one of the coils.
H on the above mentioned adjustment it was necessary to increase the
capacity of the compensating condenser, 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 capacity of the compensating condenser, it
is an indication that the radio f requency 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
a
turn from one of the coils. These adjustments should only be made after
the S -C Receiver has been carefully
built and adjusted in accordance with
the instructions in the booklet describing it. The writer found that it was
possible to cover the entire broadcast
range of this single control receiver
without moving the compensating condenser more than
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
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constructional details of a collapsible
loop as given in Popular Mechanics

we have the Summer
months almost upon us a good
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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magazine and presented herewith will
be found of particular value. E. R.
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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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 in outside stations, the owner resorted to a tapped loop and found that
this eliminated all his trouble. With

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.

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 -in. stock, preferably oak. A
distance of
in. is marked off from

/

6/

The reinforcing piece is sweated on
a gasoline blow torch.

by means of

The centerpiece is finished by
filing off the rough edges.

Slots

are sawed
i s e
through the crosspieces by clamping'them one at a
time in a bench
l

e n g t h w

vise.

Care must
saw
straight and not
to split the pieces.
be taken to

/

one end and 17 small holes, spaced
about
in. apart, are drilled through
them, care being taken to keep the
holes in line. Saw slots,
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-

6/

How the holes are drilled in the crosspieces and

standard.

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 inductance. So r tapped loop was used, and
it was found that these stations could

These two instances prove the universal usefulness of a tapped loop on
sets of these types, so if you have experienced 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 people desire a loop that can be folded

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 /-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
Loop Operation a Feature
By F. L. HILL
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increasing power and
of broadcasting stations in
the United States makes selectivity an
important f actor in the choice of a receiving 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 amplification and sensitiveness. The performance of a tuned radio frequency
receiver depends on the efficiency of
the radio f requency coils more than on
any other piece of apparatus in the
set.
The receiver described in this article features the Bodine Twin -Eight
Coil, a recent arrival in the ranks of
closed field transformers.
This set
will give exceptional selectivity with
no sacrifice in amplification or distance
getting ability. In fact- the amplification 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
hard rubber rod passing through the
intersection of the figure eight which
serves as a mounting and carries the
terminals. Elimination of dielectric
material in coil construction is an important factor in the reduction of resistance at radio frequencies. As the
winding is continuous from the top to
the bottom of the coil, the high potential or grid end of the secondary is as
widely separated as possible from the
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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
distributed capacity. Therefore the
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is the safest practice as it eliminates

the danger of feedbacks into the radio
f requency circuits which of ten 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 controlled 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.

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-

-a

static coupling,
condition necessary
for high amplification as shown by the
well known Browning -Drake experiments.
.0 c Dart$

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 bypass condenser is used. More are unnecessary if B batteries are in good
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plate terminal, an important feature.
The closed field principal lof the
Twin-Eight is the same as for the
toroid or binocular types. The fields
of the two sections of the coil are opposed to each other, thereby tending
to concentrate the magnetic field in a
ring passing through both barrels of

t

A-

A.

.41

04

3CMEMATIC WIRING DIAGRAM.

A minimum number of parts have
been used in the construction of this
set, but those used are the best obtainable. The simplicity of the arrangement and wiring is apparent in the illustration and it is a very easy set to
construct. Placing the audio circuits
at one end of the base board as shown
131

condition. If desired additional 14
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 connected 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.. h. condensers are used.
They are compact with consequent

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
for optional loop operation. While the

using a Bodine Standard Loop, reception from these stations was much
clearer and pleasanter tolisten to. Reception from W SM B, K SD and
WHAD was also improved by the use

r

SIG 2

REAR VIEW d PANEL d RAN d BASE BOARD
'OWING ARRANGEMENT b WIRING
.

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

.

use of a loop results in a reduction in
volume on a 5 tube set, it also reduces
interference and greatly improves tone
quality when atmospheric conditions
are bad. For instance, in testing this

of the loop aerial. For local reception
with the loop there is no perceptible
reduction in volume and selectivity is
better, especially when the set is located close to a broadcasting station.

t,
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14
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r--

l
sd
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dials.
Oscillation is controlled by
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

3

T

s

/f

FRONT PANEL..

set at Chicago on an extremely bad and
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,

The construction of the set is very
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)

Building the Aero -Dyne Receiver
By PETER C. CARDELL
',Illllllllllilhü. Lill!
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THE

effect of losses

on the opera -

tion of radio receivers has been so
thoroughly explained and discussed
during the past two seasons that the

stages of audio frequency amplification. The latest improvements from
the standpoint of volume, selectivity,
ease of control in both tuning and re-

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

Front panel view of the Aero-Dyne receiver. The three large dials are the tuning controls.

engineer as well as the broadcast listener has become convinced that his
set, to rank with the best, must be the
ultimate from the "low- loss" standpoint. A prominent eastern engineer,
attached to a large research laboratory,
has recently published a very complete
paper on the .subject, proving mathematically, and conclusively, the tremendous effects that a few misplaced
ohms of resistance may cause. Therefore, it is not the purpose of this article 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

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

1
1

Yaxley battery switch.
Yaxley open circuit jack type

1.

Yaxley closed circuit jack, type

2a.
12

lengths bus -bar.

set of T.R.F. 120 matched Aero
coils.
1 bakelite panel, 7x28x3 -16 in.
i bakelite sub -panel 7x27 in.
Cl
3 Karas .00037 straight line
C2
1

frequency condensers.

C3
3
5

dials.

standard tube sockets.

Yaxley 15 Ohm Rheostat.
Yaxley 30 Ohm Rheostat.
10- 200,000 Ohm Radiohm.
(Made by Central Radio Laboratories, Milwaukee).
2 Thordarson Ratio
to 1 audio
1
1

3/

transformers.

1/

Ampere ballast resistance.

the antenna coupler to compensate for
different sized aerials gives selectivity ;
ease of control is assured by straight
line frequency condensers and a variable oscillation control which is foolproof ; and tone quality is obtained
through careful selection of audio transformers and correct bias of the grids.
The list of parts required to build
the Aero -Dyne is given herewith.
The user should be extremely cautious 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 irreproachable.
The accompanying photographs and
drawings make the details of construction clear. It is seen that a bakelite
panel and sub -base are used, the essential apparatus being mounted on
them and the low-potential (battery
and audio leads) wiring done under (Continued on Page 169)

Looking down on the sub -panel of the Aero -Dyne receiver from the rear. Note that practically all wiring to the various part, pas; through holes
in the sub-panel.
133
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A bottom view of the Aero -Dyne sub -panel showing how the wiring is arranged.

C+

A-

At

15+45

13t90
(1)

GROUND

ANTENNA

iffAMD BALLAST

RESISTANCE

(L)

A picture wiring diagram of the Aero-Dyne. The inexperienced radio builder will ha 'e little trouble in following this hook-up.

Panel drilling layout of the set, giving all dimensions for spacing of the holes.

Layout of parts on the sub -panel with dimensions for position of the parts as mounted thereon.

Adding Tuned R. F. to the Three
Circuit Tuner
By REUBEN H. GROSS
only a brief span since I wrote genus, I finally decided to take the advice of many writers on the subject,
I-fthe story about the old reliable
try tuned R.F. amplification. After
with
and
keeping
in
yet
three circuit tuner,
months of trying out various
which
several
in
radio
of
trend
the general
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.
If you, kind reader, actually went
ahead on the three -circuit tuner as
described in the last issue of this magazine, you will agree that the "dope"
was right and that there was more to
the circuit than most "build your
owns" thought.
Panel layout of the set using
The desire for more DX, clearer and
louder signals and sharper tuning is a circuits including single and double
normal and natural desire of every stage, regenerative and non- regenerabroadcast listener, and being of that tive, I found that a very practical and

-A +A -B +B +B

0000000

ANT. GAD. BAT BAT BAT. DET. AMP

TUNED
R F.

UNIT

Schematic wiring diagram of the tuned radio frequency stage alone.

most efficient receiver could be built
which incorporated a single stage of
tuned R.F. in conjunction with a regenerative detector. I feel quite satis-

a one stage R. F. amplifier.

fled that I 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 R.F.
tube which amplifies the signal before
There are
it reaches the detector.
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 addition of the extra tube and coil makes
a remarkable difference in the volume
of local signals, but this feature alone

A rear panel .iew of the three- circuit regeneratile set with a single stage of radio frequency amplification added.
coupled audio amplification.

j.i

This set employs resistance -
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is not the only good one.

It is astounding 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
idea of getting the best parts only.

Well then, we still feel the same way
about it and shall advise you accordingly.
The Globe R.F. transformer is used
in our set as well as the Globe three
circuit tuner inasmuch as these instruments are perfectly matched, turn for
tutn. Note the aperiodic primary.
There are several circuits which use
an antennae coil coupled directly to the
grid of the R.F. tube, and while I
admit that the signals in such a circuit
are very loud, I also find that the set
tunes much broader than the set described 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 much room and require continued

adjustment of the bearings. We finally hit upon the newest idea in conLIST OF PARTS REQUIRED
i densers. These are the 'tapered, semiGlobe low loss 3- circuit tuner.
circular plate type manufactured by
Globe low loss R.F. transformer.
Cardwell. These instruments take up
1 7x24 front panel (Bakelite or hard
rubber).
no more room than the old type and are
7x23 base panel (seasoned wood or
perfectly efficient in every respect.
Bakelite).
Note the new sockets. These are
2 .0005 variable condensers (Cardthe
type which take all kinds of tubes
well preferred) S.L.F.
except the old 199's. These sockets
5 Tube sockets ( Standard or Panel
mount)
make a beautiful sub -panel job and
2 30 ohm rheostats.
with
a little care are easily mounted. As
1 6 ohm rheostat for resistance amto
their
efficiency, see for yourself how
plifier tubes.
much material has been cut away, all
1 Double circuit jack for detector (if
desired)
of which added losses. When the tube
1 Single circuit jack for output.
is inserted in these sockets it is sus1 Resistance unit.
pended on the contact springs which
1 .00025 grid condenser with clips.
eliminates all extraneous noises.
grid leak, about 2 megohms approx.
Battery switch.
Of course transformers for the
Binding post (if C Battery is used
audio-amplification can be used with
in the R.F. and Audio stages,
sufficient satisfaction. Regardless of
otherwise use only 7 binding posts.
what is said as to costs, etc., for quality
That takes in an extra post for
nothing can beat resistance coupled
the R.F. amplifier, suitable for
changing the voltage on the Radio
audio amplifiers. True, it takes 135
frequency stage.
volts of "B" battery, but on the other
Dials, cabinet and tubes as desired.
hand, the drain on these batteries is
much less than with the old type of
Should transformers be desired inamplifier. In the long run, the cost
stead of resistances, substitute the folabout equals itself inasmuch as with
lowing:
Instead of the resistances, get 2 low
resistances, the batteries do not have
ratio transformers, about 3 to 1.
to be replaced so frequently. A "C"
Instead of 5 sockets get 4.
battery should be used in the last stage
Instead of 6 ohm rheostat for amonly ; four and a half volts is sufficient.
plifier get 2 amperites or Cutler Hammer resistances, 25 ohms.
The proper tubes for this set depend
.001 fixed condenser.
a great deal upon the amount of money
NOTE.-When using wood base board,
you want to spend. The 201A can be
use the standard sockets.
used throughout and are advised for
(Continued on Page 175)
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separate -binding post to
vary the voltage. For best
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A four tube layout and wiring diagram of the three-circuit set with li. F. amplifier and standard transformer coupled audio amplification.
resistances shown in thi, layout control the audio amplifier tubes.
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An Easily Built "B" supply Unit
By C. E. JACOBS
, I!NIII!Illi"'"I"!i

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;II!IIII!Illllllll il!IIIIIIIIIiIIIIIIIIIIIIII;IIII1111111111111iCllllllllllllll!1111111II!II! Illlllli!Illlrrll!. J

SINCE publishing the article on

a "Practical B Battery Eliminator" in the March issue of this magazine, 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 attention. No adjustment is required,
once the B Unit has been installed.
To reiterate, the working principle of a B Supply Unit is very simple. It consists essentially of a
transformer-to step up the house
rectifier and a filter
line voltage
system. Some designers have shown
circuits for B Units without the
step -up transformer, but this is not

.
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The rectifier used in this Unit is ciency of the rectifier after some time.
The filter system of this B Unit
of the type in which aluminum
serves as the rectifying anode. This is of the so- called "brute force" type.
should be as pure as possible, as This type is not only the simplest
ordinary aluminum will not work but also the most practical especiat all or only fair. The constructor ally when used after full wave elec-

-a

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 improperly. 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 connected wrong. Besides it is not possible to get 90 volts on some receivers of the five tube variety, if no
transformer is used.
Referring to the diagram P and S

represent the primary and secondary

The
step -up transformer.
output (S) is fed into a bridge circuit of four electrolytic rectifiers of
of

the

the improved type. This arrangement rectifies both halves of the
alternating current wave and leaves
but very little hum to be filtered by

A photo of the completed "B" supply unit. Note that it can be very easily wired as there is no
particular need for making a professional wiring job.

is cautioned to select chemically
pure metal from houses who are
willing to guarantee its purity. The
aluminum electrode, as can be seen
from the views of the Unit has a
rubber sleeve shrunk over it, so only
about one inch of the rod is exposed
to the solution. This amount has
been found to give very smooth rectification and insures long life for
the aluminum electrodes. The rubber sleeve also prevents the familiar

trolytic rectifiers. The inductance
of the choke coil (L) should be
very high in order to completely
eliminate the AC hum and other
disturbing power noises. The choke
coil employed in the Unit shown
herewith has an inductance of 125
henries at 60 cycle and will take care
of frequencies as low as 25 cycles.
The input and output of the choke
coil are shunted with large filter
condensers. The values of these
1111111111111111111111111111111111111111111

lllll 111111111111:1111111111111/1111111

Wiring diagram of the "B"
supply unit. The filter system employed in this is
known as the "brute force
type." The inductance of
the choke coil L should be
very high in order to completely eliminate the A. C.
hum and other power noises.
Illrrriri11iiriilirlrirlrrrrlrrrrrrrrrrrrirriilrriiiriiilrri1iiii1illiii11i1i:n

the choke coil. The electrolytic rectifiers have been chosen in preference over rectifying tubes, which
are harder to handle and require
constant attention. There is also
the item of expense which is much
lower with the chemical rectifiers.

sparking where the electrode leaves
the solution. The cathode material
consists of a special graphite compound. This has been found to be
superior to lead as the latter corrodes very badly under the influence
of the current and lowers the effi137

condensers should be at least 2 mf.
each. Larger capacities may be used
with an improvement in the filtering
action, but if a good choke is used,
it will be found that 2 mf. are sufficient. The lead from the positive
(Continued on page 166)
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The Improved Model L -2 Ultradyne
The International Broadcast Test Prize Winning Set
By ARTHUR REED
!
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SUPERS come and Supers go but

the Ultradyne marches proudly on.
It has, so far, enjoyed two years of unfailing popularity and it certainly seems
that it will continue to thrive. Particularly for the reason that it continues to
out- perform all other competitors. Dr.

IIIIIIIIL;;,IIII!1:1111!1111111111141111111111111111111111111i:PI111111111111111111111111111111111111111i1111111111111f

the circuit. It was developed by R. E.
Lacault, a well -known radio engineer.
In the usual form of Super- Heterodyne, the first tube is employed as a
detector or frequency changer. In the
Ultradyne, however, the first tube is
placed in a different form of circuit

PARTS REQUIRED
1

7 "x30"

1

7 "x30"

cabinet with baseboard.
panel.
2 .0005 M.F. low loss variable condensers.
2 vernier knobs and dials.
1 low loss tuning coil.
1 low loss oscillator coil.
1 Ultraformer -type A.
3

Ultraformer-type B.

low loss 180 coupler with shield.
dial for coupler.
8 vacuum tube sockets.
1 dial for potentiometer.
1
1

amperites-type A.
double circuit jacks.
1 single circuit filament control jack.
1 double
circuit filament control
jack.
1 "A" battery switch.
2 audio frequency transformers.
1 variable grid leak.
7 binding posts.
2 bakelite binding post mounting
strips.
1 .0005
M.F. condenser with grid
leak mounting.
4 .00025 M.F. fixed condensers.
2 .001 M.F. fixed condensers.
1 .005 M.F. fixed condensers.
No. 14 tinned copper bus bar wire.
Assortment of screws and nuts.
1 400 ohm potentiometer.
By all means purchase the best
of materials. The L-2 Ultradyne is
worthy of the best and if full service
is to be expected, do not use any
inferior parts.
8
2

The improved Model L2 Ultradyne.
The position of every part is visible
in this photo.

J. D. Hullinger of Clinton, Iowa, who
won the International Program Test,
picked up fourteen foreign stations.
Mr. Aaron Whitener of La Grange,
Texas, picked up 72 stations in one
evening, the furthest being Sydney.
Australia, a distance of 9,600 miles
!

A

front

%iew of

and functions primarily as a modulator.
That is to say, aside from changing the
frequency of the incoming signal, it
impresses the resultant energy on the
powerful oscillations produced by the
oscillator tube and modulates them
much in the same manner as carried

the home-built Model L2 Ultradyne showing the tuner ani oscillator dials in the center.
panel are the sensitizer and stabiliser.

One can aptly say that the Ultradyne
is a set that speaks for itself.
The extreme sensitivity of the L -2
Ultradyne is due to a number of factors. all of which have never been incorporated in any other form of Superheterodyne receiver. Probably the
most interesting feature is the "Modulation System," which is the heart of

out in the transmitter of a broadcast
station. The process, as can be understood, is a trigger action, i.e., a weak
signal is utilized to put a strong, local
energy into action, said action being an
exact replica of the orginal signal.
Thus, considerable amplification is
gained before the incoming signal
passes to the Intermediate Frequency
138

The two smaller dials at each end of the

Amplifier.
Further amplification is
gained by introducing regeneration in
the modulator tube.
The next important feature is the
Intermediate Frequency Amplifier. No
one seems to know just what form of
Intermediate Frequency Amplifying
Transformers are actually the most
efficient for use in a Super -Heterodyne

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

set. It has been a matter of personal
preference more than anything else.
Some people swear by the low f requency iron core type, others the low
frequency air core type and, it appears,
very few the high frequency air core
type. It is said that all types have their
advantages and disadvantages. But
this is not actually true. The iron core
type are excessively broad in their f requency characteristics but are excellent

is quite important that the amplitude
of the oscillations produced by the
oscillator tube in a Super -Heterodyne
circuit remain constant over the entire
wavelength range of the receiver. It
is also of great importance that the
amplitude of the oscillations are not
too great. Irregularity of amplitude
at different wavelengths spells inconsistent reception. Too great an amplitude results in a decrease of amplifica-

139

front or on the side of the receiver
but behind where they are out of sight
and out of the way. The two variable
condensers, of the low loss type, are
both of the sanie capacity, whereas,
before, one was twice the capacity of
the other. Making them both of a
capacity of .0005 m f . provides a more
even adjustment than was possible with
the original type of Ultradyne.
Naturally, the old type single layer

This photo shows the arrangement of the parts on the back of the front panel. The wiring as seen here may be done before fixing the panel to the
baseboard.

amplifiers. Three are usually employed
in connection with a tuned filter transformer of the air core type so as to
attain some degree of selectivity. The
low frequency air core type offer good
selectivity, since each transformer can
be tuned separately, by the use of condensers, but do not offer the same degree of amplification as the iron core
transformers. The high frequency air
core transformers, however, are an entirely different matter. For maximum
amplification in a Super- Heterodyne
circuit, the Intermediate Frequency
Transformers should be tuned to a
wavelength ten tintes that of the wave-

tion, consequently a decrease in sensitivity and signal strength.
In order to keep away from these
difficulties, the very simplest form of
oscillator circuit is employed in the
Ultradyne and the coupling between
the plate and grid coils is just sufficient
to maintain oscillation at the highest
broadcast wavelength.

Specifications
The accompanying photographs, together with the wiring diagram serve
to convey the important layout details
of the set.
There are no rheostats. The fila-

cylindrical coils have been replaced by
coils of the low loss type. These are
the basket weave form and are more
compact than the single layer type and
decidedly more efficient.
It will be noted from the photo of
Fig. 1, that there is a radical change
in the position of the controls. Both
the tuning dials are situated in the
center of panel, really the most conright
venient positions for them
where your hands normally rest. The
regeneration control and the potentiometer for control are out to either
side, being the less important adjusting mediums.

-

Top view of the baseboard with all the parts mounted thereon. Note the position of the Amperites under the variable condensers.

length to be received. Since in broadcast reception we cover wavelengths
from approximately 200 to 550 meters
we strike a good average at 300 meters.
Consequently, the Intermediate Frequency Transformers should be tuned
to a wavelength of 3,000 meters, a
high frequency compared to those
most commonly employed. The "Ultra formers" used in the L -2 Ultradyne
are adjusted to this frequency ; the
secondary windings of each are shunted by small, matched fixed condensers
so that each Ultraformer is tuned. The
result is high amplification plus extreme selectivity.
The third radical feature of the
Ultradyne is the oscillator circuit. It

The Layout
ments of all the vacuum tubes are conregulattrolled by automatic filament
The layout is work of art. Though
ing devises (Amperite). Filament
in
control jacks are employed for the the size of the panel is the sanie as
are
stages of audio frequency amplifica- the former model, the instruments
tions so that it is not necessary to not at all crowded and the leads from
play around with one or a couple of instrument to instrument are considrheostats every time you shift. If you erably shorter. It is a fact that it is
are using both stages of audio and much easier to wire this set than the
wish to shift to the detector, out comes old one or sets of similar design. A
the plug with your own hands and out study of the accompanying photographs
go the two audio frequency amplifier will assure you of this. The panel laytubes without saying boo. Likewise, out is shown in the photo on page 138.
one or both go when the plug is The loop aerial jack is at the extreme
left followed by regeneration control
inserted in one or the other jack.
All binding posts have been moved knob, the tuner dial, the oscillator dial
to the rear, where they rightfully be- and the potentiometer control. The
long, for there should be no wires in three phone jacks and the "A" battery
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switch are lined up on the extreme ing with the soldering flux and use a
right of the panel.
hot iron. Af ter both the panel and
A view of layout from the rear of baseboard instruments have been wired,
the panel is shown herewith as well ás attach the baseboard to the panel and
that part of the wiring which is com- complete the wiring between the instrupleted before the panel is attached to ments on each.
the baseboard. From left to right are:
Be sure and check all the connecthe phone jacks and "A" battery tions when you have completed the
switch, the potentiometer, the 23 plate wiring and as final check up, test each
oscillator condenser, the 23 plate tun- soldered joint with the battery and
ing condenser, the regeneration coupler headphones to insure perfect electrical
and its copper shield and the loop aerial contact. As a precaution, before opjack. A photo shows a view of the in- erating the set, connect your "A" bat-
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indicates the presence of a carrier wave
and will help materially in tuning in
the various broadcast stations. All this
tuning should be done with the potentiometer adjusted to a point where no
whistles are heard. If whistling noises
are present, the potentiometer should
be turned towards the positive side
until the whistling stops, at which point
the amplifier operates at its maximum
sensitiveness. When tuning in distant
stations, it may be necessary to readjust the potentiometer slightly. This
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In this schematic diagram the letters and numbers refer to the following parts: A and G. aerial and ground
binding posts; L1 primary tuning unit;
L. secondary tuning unit: Ls and L, are the
and rotor of the sensitizer coupler; Cl, tuning
J1, double circuit jack; R1, Amperites,
L. potentiometer; C. oscillator condenser; L -stator
grill coil of oscillator; Lo plate coil of oscillator; Cs.condenser;
.001 mfd. fixed condenser; C .00025 mfd. fixed
condenser; Co. .0005 mfd. grid condenser.

struments mounted on the baseboard.
The devices similar in appearance to
grid leaks are the automatic filament
regulators. The oscillator coupler is
seen just to the right of the second
rear tube socket. The tuning coil is
situated to the extreme right of the
baseboard. The Ultra formers are seen
lined along the front portion of the
baseboard, in the photo, though this
is actually the rear. The "A," "B"
and "C" battery binding posts are all
mounted on a single strip of bakelite
which is supported by two brass columns, and are at the extreme left of
the baseboard, in the photo. The aerial
and ground binding posts are mounted
in the same manner and are seen to
the extreme right.
Assembling the Ultradyne
The first job to be done is the panel
drilling and the mounting of the phone
jacks, "A" battery switch, the two
23 -plate variable condensers, the potentiometer and the coupler and shield.
Layout the baseboard next, placing
each instrument in its proper position
as shown in the photo herewith. The
complete circuit diagram is shown
above. Wire the instruments mounted
on the panel first, then the instruments
on the baseboard. Be sure and solder
all connections and take your time
about it to insure a good job. Be spar-

tery to the "B" battery binding posts should be done only after the station is
and with one tube, test each and every heard faintly but clearly enough to insocket to be positive that there is no crease the amplification. When tuning
short between the "B" and "A" battery in very weak signals, the feed back or
connection. If the tube lights in any regenerative coupler should be turned
one or all of the sockets, it is proof slowly until a point is reached where a
that the set has either been incorrectly whistle is heard, then moved back just
wired, or the "B" battery wires are below this point. A slight readjusttouching the "A" battery wires at some ment of the two condensers will then
point.
bring the signal to maximum audibility.
After all instruments and connec- When tuning in another station, turn
tions have been tested, insert the tubes the-feed back coupler to zero (coils at
ill the sockets, connect up the "A," right angle) and turn first with the
"B" and "C" batteries to the proper two condensers, as explained above,
binding posts, plug in the loop aerial then adjust the coupler once the station
or attach the aerial and ground and is tuned in.
with the phones or loud speaker
Calibrating the Ultradyne
plugged in, pull the filament switch.
If the same antenna or loop is used
Tuning In
at all times, the Ultradyne may be caliThe following is the correct pro- brated and a curve made giving the
cedure for tuning the Model L -2 proper settings of the two condensers
for any station. A somewhat similar
Ultradyne :
Turn the oscillator dial one degree procedure which will also prove useful
at a time and for each setting of this is to keep a record of the two dial setdial turn the tuning dial slowly through tings for each station heard. This perits whole range. If nothing is heard mits the operator to tune any station
at any setting, move the oscillator dial which has already been heard by tuning
one more degree and repeat the process the two condensers to the proper setwith the tuning dial. At some point, tings.
In Conclusion
one should hear a station, and it will
be noticed that a slight hissing noise is
It should be pointed out that the reheard when the station is transmitting, generation feature incorporated in the
but no speaking or singing into the new Model L -2 Ultradyne is a form of
microphone. This slight hissing noise
(Continued on page 163)
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Amplification Without Distortion
By T. H. NAKKEN
RHEOSTATS -bow many
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grid potential results in just as large
an increase 61 plate current as the saine
downswing of the grid decreases the
current. This is shown in Fig. 2.
When now we vary the filament
current downward by means of the
filament nco»stat, we will obviously not
change anything hilt the temperature
of the filament and t here Ii ire its cmis-

graphically represented by the plate
current characteristic curve, which is
seen in Fig. 1.
It will be seen at point D, that this
curve flattens out -that a further increase in positive voltage does not increase the plate current any more -no
-even worse when the grid is made
excessively positive. and (haws a cott-

uses
are ascribed to them ? 1 -low are
they named ? How their service is
abused!
I have seen them labelled, not as
Rheostats, but as Volume control,
Distance control, Quality control, OsThese thin disguiscillation control
ing names appear on many good sets.
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siderable current itself, the amount of
plate current decreases. This comes
because the plate current has reached
its maximum value : that value, at
which all electrons emitted from the
filament are absorbed : the to of the
curve is the so- called saturating current. We can then only increase the
plate current by a higher filament
temperature : and this. as we all know,
foreshortens the life of such filaments,
tAR1110LE

\Ve will have less electrons
available and thtis we limit the plate
current. This is seen in Fig. 3, where
it is seen that the saturation current
has dropped, leaving all other things
unchanged.
In Fig. 4 we have again put the
signal as in Fig 2 -rind can scc now at
once why the rheostat acts as a vollunie
control the upward swing of the grid
becomes less and less eti`ective, becali -r
sion :

GRID LEAK
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IMPULSE

THE CHARACTERLS11C.1HE PLATE CURRENT
IMPULSES.

But no manufacturer seems yet to have
caught the bright idea of giving the
thing its true name, neither does he
tell his customer to leave the rheostats
alone And that is what one should
do : leave them alone-unless it is
absolutely necessary to re-adjust-and
then generally it is a sign that the battery is running down and should be
recharged or replaced.
To realize that the rheostat is a distorter in all its ascribed functions, one
must take account of its true functions : being a rheostat, a regulator of
filament current. And so, to see truly
what it should do, we must, as always,
consider the vacuum tube and its
operating characteristics, and above all
in regard to the filament current. So
here goes.
The vacuum tube consists of a bull),
in which are mounted a filament, and
surrounding this we find a grid and a
plate. When the filament is heated. it
acts as a source of electrons, which
tend to travel towards the plate, to
which a positive potential is applied.
The number of electrons that can
reach the plate under given circumstances depends primarily upon the
grid potential, which is governed by
the signal impulses directly or after
previous amplification by vacuum
tubes. How this flow of electrons is
governed by the grid is generally
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FIGS
destroys the emission. The filament
current should not be raised, so that
the filament cannot reach a higher temperature than it is designed for.
Now, obviously, we try to operate
the tubes at all times in a manner, that
the grid-potential is held at such value
as to make the tube work in the center
of the characteristic. Under these
circumstances an upward swing of the
141
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SECONDARY

the plate current increase that should
result, is impossible, because the plate
current reaches saturation value.
Whenever such a thing happen, there
is distortion, as can be seen at once.
It will be clear, that this is true fmall uses to which the rheostat under all
its highsounding titles is put. As a
volume control it cuts the peaks off the
(Continued on page 174)

A Simplified and Efficient Low Power

Transmitting Set
By BERT E. SMITH
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AT the recent Radio Show which
was given in connection with the
Convention of the Second District

Kohlmoos, and described in November Q. S. T. and September and
March issues of Radio. These magazines were accordingly dug out and
a bread board lay -out made up employing a UX -210 Tube. After
playing with it, some variations

ature Klaxon horn. Countless elevators, motors and other electrical
appurtenances around the building
Executive Radio Council, there was
united in the earphones to produce
one transmitter which had the
a hideous cacaphony which threatdouble distinction of being the only
ened to make reception an absolute
outfit able to actually move traffic
impossibility. WIZ was finally heard
about R4, but could not be copied
through the interference. Another
stage of Audio was hooked on in
the hope that even though it amplified the QRN more than the signal,
we might be able to get something.
After the operators ears became
somewhat used to the growls which
were coming from the receiver, how ever, two or three stations were
heard, and finally transmission was
undertaken. CO after CO was sent
out, but apparently we could CQ till
we got sore arms without any result,
and finally on Monday night we
gave it up as a bad job, somewhat
heartened, however, by the fact even
though we had failed, so had every
other transmitter in the place.
On Tuesday morning we had four
100
volt storage B Batteries, thanks
This photo shows the operating room of station 2QA with the transmitter as described herewith
on the table.
to the Roberts Battery people, and
three of them were promptly hooked
out of the Hotel Pennsylvania. in were found to be desirable in order up to the low power set. A few minwhich the show was held, and of to secure proper operation on one utes sufficed to get it tuned, and once
moving a record amount of traffic tube. In place of the small blocking more the "Cans" were put on. WIZ
in the time it was on the air.
condensers employed, .002 mfds. continued to be the only station
This is particularly notable when gave a much better result. The key strong enough to copy, but finally
it is known that the set in question was inserted in series with the grid - the sign across the aisle stopped and
used at 2QA was designed, built, leak after considerable experimenta- several stations were heard. The
and put in operation between noon tion, as there was much less trouble switch was thrown and our first call
Saturday and noon Sunday, while from key clicks when used this way. was promptly answered
3 in
other sets which had expected to
The Roberts Battery Company of Maryland reporting us R8, and from
handle regular traffic from the Con - Brooklyn, very kindly volunteered that time on throughout the whole
vention and failed, were veterans of to supply their storage batteries for show 2QA continued to move traffic,
some standing in the amateur world, the plate supply, and a Radio Cor- most of it however, being given to
and on whose design and construc- poration filament transformer was 2CCL, the station of NYU located
tion a great deal of care had been employed to light the filaments.
at Washington Square, who very
lavished.
kindly
co- operated with us by standWhen it was finally operating to
In order to explain why so much the complete satisfaction of the ing by at frequent intervals during
haste was used, a short diversion is builders, it was reconstructed on a the next three days, and almost connecessary. It was originally in- Bakelite panel, and after a short tinually Friday and Saturday. After
tended to use a 100 Watt Hartley further test was packed and sent to making this contact no further DX
Oscillator at 20A with a plate sup- the Hotel Pennsylvania along with was attempted, as it was practically
ply of rectified, filtered A. C. Pre- the big set.
impossible to hear anyone except
liminary tests, however, indicated
very
close -by stations, and after all
When the Convention opened
that the plate supply might be defi- Monday morning, the Roberts B our main job was to handle traffic.
cient when finally set up, as during Batteries had not yet arrived, and
The other stations at the show
the experimental work the plate the big set was hooked up in the closed down entirely after the secvoltage dropped seriously whenever hopes that possibly it might work ond day with the exception of 2ZV
the key was pressed, and it was de- sufficiently well with a reduced in- who operated by remote control to
cided to build a low power set which put. As soon as the receiver was Richmond Hill where their transcould be operated on batteries for turned on, however, trouble was en- mitter was located.
emergency service.
countered, the QRN was terrific. In
The set was built in two units and
Considerable interest had been the Grebe booth across the aisle a requires very little description outaroused by the Tuned Plate Tuned Neon sign blazed merrily, and in side of the photos. It was made in
Grid Sets built by Messrs. Heintz & the receivers it sounded like a mini- two units, one being the oscillator
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proper, and the other the Antenna
coupling unit. On a bakelite Panel
10 "x24" two Cardwell Type 147B
Transmitting Condensers
were
mounted ten inches apart. Between
them a socket is placed as shown in
the photograph, with the plate and

glass spacers, but the difference
would be very small.
If no wave meter is available, the
Antenna unit can be taken to some
point where there is a wave meter,

and with a Galvanometer or Neon

"x3
"xh

Bakelite panel, drilled.
Bakelite panel, drilled.
Good dry wood soaked in Paraffin
will be much cheaper and almost as
good.
3 Cardwell condensers, type 147 B.
20 Turns
outside diameter edgewise wound copper ribbon (C) .
2 R.F. chokes, Type 198, complete
with tips and tip jacks.
12 "x 5

densers about 96.

5/"

i

pillars 4616.
6' copper ribbon, "x
(C).
1 Milliameter, scale 0 -250 milliamps.
1 Jewel ammeter, scale 0 -2/.
7 Binding posts.
2 Dubilier micadons, type 580,
capacity .002 mfds.
2 Dubilier micadons, type 601,
capacity .002 mfds.
1 Lavite gridleak, 5000.

16 Cardwell mounting

/"

construction of the capacity- inductance
units is plainly shown in this illustration.

The

Tube to close the circuit, can be calibrated and used to tune the set,
then the meter removed and the An-

EDGEWISE
RIBBON

5000

COPPER

5%4" OUTSIDE DIAM

.002 M.F.

CARDWELL COND.

AMP.

\

TYPE

jJ
\l

TU5RNS

141-B

ICARDWELL

198

TYPE 198

M.A.
5 TURNS EDGEWISE
OUTSIDE

¡

R.F. CHOKE

CARDWELL

COPPER RIBBON

I

CARDWELL COND.

14T -B

R.F. CHOKE

TYPE

WOUND

0-2.5

-08

.002 M.F.

TYPE

SCALE

OHM

LEAK

54'

.002

M.F.

CARDWELL

DIAMETER

0

TYPE

I

COND.

147 -B

-

KEY
FILAMENT
PLATE +
Schematic diagram of the transmitter described in this article.

Layout of the transmitter, showing capacity- inductance units, tube, choke coils, etc.

of an inch apart with an
sawed
ordinary hack saw. Possibly a trifle
better result could be secured by

The antenna is tuned in the usual
manner to the point where the maximum resonance is indicated by the
radiation ammeter, but best results
will probably be secured if it is then
detuned slightly.
Using a UN -210 Tube with 300
Volts on the plate the set drew
about 80 mils, and under operation
of eight to ten hours per day the
R.F. AMMETER

(GRID

grid connections towards the front.
The choke coils were mounted on
tips and arranged to plug into tip
jacks in the base. The Inductances
of edge -wise wound copper strip
were mounted on the condensers
by means of 2/" mounting pillars.
Both antenna and oscillator units
were mounted on 2" mounting pillars placed at the corners to keep
them up off the base.
The construction of the capacity inductance units can be shown from
the picture of the antenna unit which
is on a larger scale than the others.
Each coil is supported by three
pieces of Bakelite h of an inch
square in which slots had been

The set is very simple of operation. The grid and plate circuits are
tuned to a point where with the key
up, a milliameter in the plate lead
shows either no current or a very
small current, at which point the
grid and plate circuits are in resonance. At this point depression of
the key should result in a large plate

current. For 40 meters this should
take place at about 23 on the dials
of the grid and plate condensers,
and for 80 meters with both con-

LIST OF PARTS
10 "x26

143

tenna and counterpoise hooked on
using the unit for its original purpose.

Roberts storage batteries were still
going strong, showing only an eight
or ten volt drop at the end of the
week, and in view of their low cost
and the frequent trouble with rectifiers and filters for a set using this
amount of power, storage batteries
seem decidedly the ,thing for plate
supply.
Every unit in the set was constructed with the thought of easy
conversion to a 50 watt outfit and
nothing will blow if a tube of this
size is used. The variable condensers have a breakdown point which
will handle anything a 50 watt tube
will put out, and the fixed condensers that were used, Dubilier type
577A, have a rated voltage breakdown of 2000, and in experimental
work have withstood for several
hours a voltage of about 2500. When
a gridleak of the size shown is used,
however, care must be taken not to
(Continued on page 161)
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Construction of a "B" Supply Outfit
By M. H. LEITCH
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THE design of a '`B" Supply Outfit is described here after considerable experimenting with the
various tubes that are on the market
for rectifying purposes.
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The Transformer consists of three
windings for 110 Volt
60 Cycle
C. Line -the primary, secondary and filament windings. It has

..

a metal case which is grounded to
the core, and the minus B lead.

The posts are neatly marked and it
it supplied with a cord and plug,

The use of a receiving tube, such
as a 201 -A for rectifying purposes
has shown good results on small
sets only. The small power used is
easy to filter and obtain perfect results, but a "B" Supply outfit using

this tube is recommended only for
receiving sets of three tubes or less.
Most of the other tubes designed
to pass 50 milliamperes will give a
good voltage reading on open circuit, but if the load of a five tube
receiving set is applied the voltage
drops far below the point considered
good for correct reproduction of
tone. It is not advisable to use a
meter to check up your "B" Supply
voltages for the above reason, and
the fact that most meters will draw
too great a portion of the available
current to get a correct reading.
To construct the best "B" Supply
Outfit which can be used with any
size receiving set, full wave rectification is necessary with large reserve power. This can be obtained
1)v the use of a RCA UX -213, or
the Cunningham CX -313 Tube. The

Dia`rvm No.

1.

A layout

wiring diagram of the "B" supply unit showing how the parts can
be
arranged on

a

panel and baseboard.

>+;35 ready to attach to the houselighting

DET.

--1
Diagram No. 3.

1 mfd.
g

The circuit of the unit, showing the double filter circuit.

liberal proportion of this tube reduces the cost of this outfit by making the tube do some of the work
which would otherwise be required
to be done b)' an expensive filter
system. This does not mean that a
poor filter system may be employed.
The use also of a double filter system, or condenser capacities as high
as 8 and 12 microfarad is not necessary for good rectification with such
tubes.
High test filter condensers are one
of the necessary parts for this "B"
Supply Outfit. By -Pass Condensers
were not made for filter service and
will not stand the strain of high
voltage. Dubilier Filter, or Tobe
Condensers have been used successfully.

socket. Both filament and secondary
windings have center taps. It is
known as Type 213.
The choke
Type C -2 is of 30 Henries Inductance.
The case and core are electrically
connected and brought out to a separate terminal.
This terminal is
grounded by connecting it to the
minus B lead. The grounding arrangement allows the use of the
choke in the positive lead.
(Continued on page 146)
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Loud Speakers, Past, Present and Future
By L. M. WILLEY

LET us for the moment turn to his-

tory and there we find the original
of the present day fiddle as an instrument called the Ravanastron, having
been invented by one Rayana, then King
of Ceylon, some 5000 years ago. It was
made of a cylinder of sycamore hollowed out from one end to the other.
It is probable that musical instruments originated in Hindustan for
Sanscrit scholars inform us that there
are names for the bow which cannot
be less than 1500 to 2000 years old.
These names are Kôna, Gârikâ, and
Parvàdas. It is almost identical with

back to belly, base bar etc., but its
general shape and construction has not
changed in over 500 years. It cannot
be improved upon although many
patents have been granted on changes
and additions but they soon died out
of ter trials as not adding anything to
the value or performance.
They were made of many woods,
the best being deal, pear wood, poplar
and maple.
Every other present day musical instrument has gone through a long
series of improvement but do you
know of any improvement on the violin? The violin, called as it justly is.
"the King of instruments" is perhaps
the only human contrivance, which,
taken as a whole, may be pronounced
to be perfect.
Let us look at the "ensemble" of a
violin. What is it ? It is a hollow
box form 13 to 14 inches long, at the
and the narrowest
widest part,
part 4/" broad, ,about 2/" deep and
ounces. This exweighs about
quisite instrument, standing apart, in
its mysterious simplicity from the vulgar herd of instruments of melody and
harmony, is capable of expressing
more by its unaided voice than all the
rest put together and when this has
been said, are we not justified in
ascribing to it the attribute of perfection?
The violin has been made of many
other materials than wood. A list is
given below :
Earthenware : Its performance was
described as "neither powerful nor
pleasant."
Metals : (Copper, brass and silver)
The metallic tone can plainly be imagined. A silver violin has been on dis-

8/
8/

The first model loud speaker of this type.

the Chinese fiddle of to -day called the
Ur -heen and, coming a step westward,
the Turkish and Arabian Kemangeh
a'gouz. The literal translation from
the Persian means : Kemangeh-"place
of the bow" and a'gouz means "ancient."
Ash -Shakandi in the year 1200 mentions the Rebab as having been in use
in Spain for centuries without having
been thought worthy of notice on account of its rudeness.
There is still another branch of
musical instruments to which we probably owe a part in the present day
violin. It is the Welsh "Crwth." Its
origin was probably about B. C. 1700,
shown among the records of ancient
Egyptians and is a form of primitive
Lyre.
Without giving details we come to
the year B. C. 700 at which time the
Greeks and Romans had a Lyre of
wonderful beauty. They were of many
sorts and sizes and some had bridges.
The word Crwth in the ancient
Saxon signifies, "Any bulging cavity."
To these two instruments we probably owe our present day violin, which
assumed its present form about the
16th century-and from then on it has
not materially changed in shape, construction or material.
Each of the masters made their instruments with certain individualism
such as the "f f" holes, thickness from

The luter model.

play in a window in Green St., Leicester Square, London, longer than any
living man can remember.
Leather and papier mache : The latter described as "hideous and ghastly."
Of shapes, there have been many,
only to die as soon as born.
When we analyze a violin from the
hands of the masters, Stradivari and
Amati, we find they were made of a
soft pine of even grain from Switzer145

land cut at certain times of the year
and given a special treatment of seasoning. The maple in them was from
the Carpathians. The wood was all
cut to give certain grains and of different thickness to give certain resonance. This little journey into the history of violin making leads us to make
the assertion that the ultimate loud
speaker will closely resemble the violin
in its reproduction of sound.
So much for the instrument itself at
this time. Let us go to the definition
of "Music and Acoustics." A sound
having such regularity of vibration as
to impress the ear with its individual
character, as especially as regards
pitch, and to enter into harmonic relations viz. musical sounds as opposed to
noise. A tone is characterized by its
IRON
DIAPHRAGM

-

',MAGNETS

-

A

-'

REPRESENTS PULL FROM NEUTRAL
POSITION OF DIAPHRAGM AND ALSO
REPRESENTS A SOUND THAT DOES
NOT BELONG THERE.

TWO POLE TYPE
The two pole type unit.

pitch (rate of vibration), its force
(amplitude of vibration) and its timbre (complexity of vibration). A simple tone is one resulting from a single
vibration at a fixed rate. Its pitch
is definite, therefore although its force
may vary, it can hardly be said to have
timbre. But nearly all musical sounds
are complex or compound, that is,
composed of two or more simple
tones. These components are called
partial tones, of which the lowest,
which predominates and determines
the pitch, is called the fundamental
tone or fundamental and the others,
upper partials, or overtones. The
peculiar quality or timbre of a tone
(also called tone color or clang tint)
is due to the number, vibration rates
and intensities of its overtones, and
varies with the nature of the vibrating
body and the mode of excitation.
Overtones, which are in the harmonic
series of the fundamental (that is having vibration numbers equal to 2, 3, 4,
5, etc., times that of the fundamental),
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are called harmonics. The tone of a tract. Wood gives a resonance
and
tuning fork is nearly simple, that of a quality unequalled.
Nvell- constructed musical instrument
If we follow the path of a broadhas harmonics chiefly for its overtones casted tone we start with a piano
while inharmonic overtones are usually tone, for example ; the microphone
prominent in the tone of a bell.
picks it up and the set receives it. On
the
head set this sounds almost perfect
Note particularly the reference
vet
when it comes from the horn where
made to "a well constructed musical
instrument having harmonics chiefly does the distortion take place? Assuming, for instance, each unit up to and
for its overtones."
including the set has done its part
In the production of a loud speaker faithfully,
then
speaker must be
there are three important features to faithful. Each ofthe
the component parts
take into consideration, the unit, the must reveal the care in its
manufachorn or amplifying method and the ture and the reason for its choice.
material.
As regards the unit, there are two
MICA. ALUMINUM
common types. A double pole and
OR COMPOSITION -,
DIAPHRAGM
the four pole. Speakers such as the
Timbretone discard the former type
for the four pole which permits the
armature to be balanced or held in a
neutral position between the pole
-CONNECTING
pieces. This cannot be done in the two
BAR
pole unit as there is always a "pull"
on the diaphragm, which the incoming
METAL
'ARMATURE
signal must first overcome before the
diaphragm assumes a neutral position
MAGNETS -''
to begin its construction of the tone
vibration. The diaphragm is an imFOUR POLE TYPE
portant part of the unit. Many patents
(ARMATURE BALANCED)
have been issued on various shapes and
Note this type of unit and compare it with the
materials but most have died a natural
operating principle of the two pole type.
death except the mica and metal diaphragms. In the use of the two pole
.1 more thorough understanding
units, iron forms the armature of the
among
the radio public will result in a
magnet and is also the diaphragm.
benefit
to all interests. The inefficient
Mica and aluminum are the common
speakers
will die out, for their only
type diaphragms used on four pole
attraction
is price. At their best, they
units. Certain speakers use composi- are
result
a
of quantity production
tion which does not give off any sound methods
and
cannot
have the care or
of itself and is resilient enough to research
that
is
so
much
a part of the
"snap" back to the neutral position of "Quality"
speakers.
its own accord. Shape, diameter and
Let us state an example of a usual
thickness must combine to produce the evening's
program. We are listening
actual tone.
to an orchestra with an opera perIt is of the utmost importance that formance. There are twenty musithe horn he made to carry the output cians and several singers -possibly the
of the unit with fidelity. The small organ is a part of the musical score.
opening must conform to the dia- Each of the voices range from 200
to
phragms resultant and the length must 1024 vibrations, per second and are of
be of a size to give volume without course, distinctly separate as
are the
lowering the register. Of the many instruments accompanying them.
The
shapes tried, the straight sided rect- violin ranges from 198 to 3072 vibraangular form produced the best re- tions, the French horn, 100 to 900; the
sults. A round horn seems to give piano 32 to 4096 and the organ, 32 to
off a "barrel" tone, probably, because 16,384, not to mention other instruof a dead center or whorl. The phono- ments. At a simultaneous instant each
graph manufacturers discarded the voice and instrument hits its own relong horn twenty years ago and yet, spective tone and the diaphragm in the
this style has been adopted for a speak-. unit of a loud speaker must record the
er horn by some manufacturers, prob- sum total of all parts with no distorably from a commercial reason.
tion. It is really doing the "impossible."
With regards to material, history
Just a word in closing on the relatells us that wood has not been im- tive merits of the cone speaker versus
proved upon in over 5000 years as a the horn. Of the two, it is probable
material for tone reproduction. Would the horn comes nearer to fidelity of
you think of enjoying a concert by reproduction because the smaller diaKreisler if the performance was given phragm holds to the truer register. The
on a rubber, composition or metal vio- cone, on account of its size gives betlin ? The horn must render an "en- ter tone quality on low tones, which
semble" of tones without addition or are slow moving tones but with the
subtraction of its own inherent quali- higher vibrations would naturally be
ties. Metals have a "ring" of their sluggish.
own, while compositions absorb or de(Continued on page 176)
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Construction of a "B"
Supply Outfit
(Continued from page 144)
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clearly shows the method

The list material required is
A.

-1

:

Microfarad filter type condenser (Tobe).
13. 2 -4 Microfarad filter type
condensers (Tobe).
C. 1 -Three winding transformer center tap (Marie type "13 ").
D. 1 -30 Henry. choke-core grounded
(Marie type C-2).
E.
F.

1

1

-UX

Socket.

1- Resistance

(Clarostat).

-Power Rheostat 2 amp. capacity.
After the outfit is completed, at
first a slight hum may be detected.
This may be easily removed by a
slight adjustment of the resistance
G.

1

and rheostat. Keep in mind, however, when making the adjustments

that lowering the detector voltage,
increases the amplifier voltage and
reducing the brilliancy of the tube,
reduces both voltages. There is a
general impression that a slight hum
in the loud speaker is not objectionable, however, this hum distorts
some of the weaker notes and should
be removed.
Some receiving sets require that
the minus B battery lead be
grounded. If this is necessary,

examine your receiving set to make
sure that one of the battery leads is
not already grounded. If it is
already grounded, an additional
ground cannot be made. When
grounding your receiver, try the
ground at different places until the
most effective point is found.
Additional taps for Radio Frequency Tubes may be obtained by
adding another resistance and a 1
microfarad condenser. Diagram No.
2 shows the usual method of wiring.
Always when using your "B"
Outfit, turn the radio on first. This
will avoid giving a sudden shock to
the receiving tubes, due to the condensers building up a high voltage.
Also turn the "B" Outfit off first when
the receiver is to be discontinued.
Do not turn the rectifier tube off by
using the rheostat as this will not
turn off the current going to the
transformer. Use the light socket

to switch on and off.

Difficult locations have been troubled by a hum with some of the best
"B" Outfits. If a complete outfit is
purchased, it is not easily remedied.
The builder of his own B outfit if
annoyed by a slight hum, can arrange to add condensers or chokes
and increase the efficiency of his
filter circuit. A circuit of this kind,
is herein shown.
Do not use the "B" Supply too
near the receiver and arrange to
mount it on a cushion if possible.

The New Acme Five -Tube Reflex
A Reflex Receiver Using a UV -200 Tube Detector and a B- Eliminator Set
By G. E. M. BERTRAM
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exceedingly difficult to predict
Imentthebuttrend
of future Radio developif we stop to consider the
Tis

past we find in general a logical and
well defined progression.
Briefly it began with "Wireless,"
then broadcasting of low power and
poor quality, then because it was new
and to see if it would work everybody
went crazy over distance. For a man
in New York to stick his head inside
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mission of intelligible sound by Radio
can be accomplished and now the question is, how well can it be done. So
that for the next year or so practically
all of the Radio talk will be quality.
To start at the beginning, better
announcers, orchestras, singers and
performers have been employed to deliver better quality entertainment to the
microphones. Following this the voice
amplifiers, modulators and transmitters

A front view of the new Aemefiei such as built with standard parta.

of a horn and imagine that the mum blings and scratches he heard were the
letters K. F. I. or K. G. O. or some
such place was something to be talked
about for a couple of weeks and immediately made him the object of hero
worship. But after a lot of people had
heard across the country the thrill of
filling a log sheet with a lot of call letters began to wane and at the present
time everyone realizes that the trans-
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fects which are still in the broadcasting
station. Sets, Darts, speakers, eliminators and other accessories are all being
designed with the thought in mint) that
"it's not where it comes from, but how
well you hear it that counts."
The Acme Model S -2 Reflex
The set descril» (l in this article is the
Acmeflex 1liodcl S -2, and it is especially designed to function as a re-

This particular set has been encased in
attractive.

have been improved to put this better
program on the air with less distortion
and more power so that broadcasting
has been decidedly improved.
With a driving force like public demand behind them, manufacturers of
receiving sets have turned their efforts
toward improving the quality of reception and already some of the leaders
have accomplished results which again
threaten to show up the remaining (le-

II

decorati.e cabinet whi,

h

i. quite

ceiver which will produce good quality.
The accompanying photographs
show the layout of the front panel
and arrangement of the parts inside. The three controls on front are,
left to right. tuning control, sensitivity
control and volume control. This arrangement provides maximum flexibility with very simple operation. Yon
set the volume control to "Loud," adjust the tuning knob for the desired
r'°apip ca.cc.o"

o.48

Rc!

.._cm
._73

cO.Or2.3c1 NCO MO

The layout and wiring of the new Acme reflex.
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All parta are clearly indicated in order that the con.tructor can easily follow the same arrangement.
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wave -length and turn the sensitivity
control up as far as necessary. This
last adjustment depends upon the
strength of the received signal and
therefore upon the distance and power

audio amplification, the first stage being
reflexed on the last stage of radio and
both audio stages using the new Acme
MA -2 audio transformers. These are
brand new products with a 5 to 1 ratio

a small resistance unit in the set while
the detector filament is controlled by

the rheostat at the extreme right.
The volume is controlled by means
of a high resistance (2000 ohms) slide

ACME FLEX
1

Front panel plan showing the filament wiring to the tube sockets and connection to the

of the broadcast station. Once the set
is tuned the volume control may be
adjusted as desired.
Referring to the wiring diagram it
may be seen that the circuit is a "Reflex" circuit and consists of the following::

1. A pickup circuit comprising a
loop antenna tuned with a variable
condenser. For a set having as much
amplification as this one such a pickup
is entirely satisfactory and even better
than an antenna in that it does not
bring in as much interference from

static and other objectionable sources.
However in locations where there is
almost no interference it is perfectly
possible to connect an aerial to the loop
by winding the lead -in wire from the
antenna around the loop two or three
times in the same slots as the loop wire
and then connecting through a condenser to ground. Variation of coupling
is accomplished by means of the external condenser.
2. Following the pickup circuit is a
single stage of tuned R. F. amplification, accomplished by means of the
"D" coil transformer and then come
two stages of fixed transformer R. F.

.0004 mfd. fixed condenser.

LIST OF PARTS FOR THE NEW ACME REFLEX
2 Acme MA -2 transformers
1 Acme R -3 transformer
1 Acme R-4 transformer
1 .0005
mf. Var. condenser with
screws
1 Twin Rheo, 6 Ohms, 2000 Ohms
5 Sockets (with screws)
1 "D"
Coil unit complete with
screws
2 3" Condenser Knobs and Dials
1 Front Panel, size 7 x 24"
l Baseboard, size, 7 x 23"
20 Pieces No. 14 Tinned Wire, 24"
long
All necessary screws are:
4 No. 6 -32 Binding Post Tops
4 No. 6 -32 Binding Post Bottoms
9 6-32 R. H. Mach. Screws

9/16" long
1 -ohm fixed Resistance
1 .8 ohm fixed Resistance on
black fibre
Soldering lugs
1 Filament Switch
30 No. 6 R. H. Wood Screws,
%" long
40 6 -32 Hex. Nuts
30 3f" Brass Washers
1

which are carefully designed, and held
to very rigid standards and will provide
more amplification with less distortion

H. Machine Screws,
%" long
1 Type 640 Dubilier, .0004 mf.
fixed condenser or Type R26; .0004 mf. Splitdorf fixed
condenser
1 Splitdorf by -pass Condenser
l mf.
1 Type 601G Dubilier Condenser .00025 mf.
1 .5 Meg. Grid Leak
1 .002 mf. fixed Condenser
9 Binding Posts
Terminal Panel Brackets
Terminal Panels
Arms
Center Metal Piece
Base Metal Piece
Base Wooden Legs
Plain Binding Posts
%" brass washers for 6-32 machine screws
10 -32 round head machine screw,
%" long
%" brass washer for 10-32 machine screw
ft. Litzendraht Loop Wire
ft. rubber covered flexible wire
for leads
6 6 -32 R

3

2
4
1
1

2
2
2
1
1

100

30

wire across the secondary of the last
radio transformer.
It is very often that poor quality

How the set appears after it has been completed.

Amplification. This is followed by the
detector, a UV 200 type vacuum tube,
and two stages of transformer coupled

used here than.any others of their kind.
The filaments of the four amplifier
tubes have their voltages controlled by

reception is blamed on a loudspeaker
or batteries or some other accessory
when as a matter of fact the trouble

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

really lies in the audio transformers.
This can be shown by substituting another speaker or battery which is
known to be god and noticing no improvement in quality or else by substituting Acme MA -2's in place of the
old transformers.
Of course it is understood that a set
alone will not produce music. There
j

-1

EJ

ACM

EB4

-131° TRANS.

hum which is characteristic of alternating current, but very few will give as
good quality as dry batteries. In the
Eliminator pictured here "Acme Type
E -1" special precautions have been
taken which not only shut out all trace
of hum but do actually increase the
quality of reproduction. This is due to
several causes. In the first place a

-77:S+ y
-;'j,
¡íi'0'`1. ----1

K,.r---r---Y---,---,-t
-II To
IjN
î
î
N
N
N

1,;

' 1;t1- -

!i

-4

%

17

W
MEMO OMB

CH O KE

;

i

o>r

,

MFDCdvDf,

I-----

-

eI

I

1

II

O

LN1GH _-_

1

N

---J--_-L__

JMFDI

wo

- 7i
VI

'

IIACMEB-21¡

°'1Y.r

Uf

high, steady voltage of 100 to 150 volts
is maintained on the amplifier. The
detector is supplied with a voltage
which is variable from 0 to 70 volts
and the filter circuit which follows the
rectifying tube is made up of high inductance, low resistance chokes and
large condensers which act as reservoirs for storing sufficient energy to
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SWITCH

Layout and wiring diagram of the "II" eliminator unit.

are certain accessories necessary. There
must be a speaker and sources of power
supply, and these have a very important
hearing upon the operation of the set
and consequently they too should be
designed for quality.

The Acme B Power Supply
In addition to the set there is another part of the outfit which is becoming increasingly popular and which
must be properly designed if the good
quality of the set is to be enjoyed.
That is the "B" power supply. There
are quite a few "B" Eliminators on the
market at present, working with various degrees of success. All of those
that are any good at all eliminate the

PARTS FOR "B" ELIMINATOR
Acme B -4 Transformer
1

2 Acme B -2 Chokes
6 2

mfd. fixed Condensers

2 .1 mfd. fixed Condensers

mfd. fixed Condenser
Bradleyohm 15,000 to 150,000 ohm
1 Bradleyunit 10,000 ohm
1 Socket
1 Switch Single Pole Double Throw
2 Terminal Panels
x
(Optional)
5 Binding Posts Complete
1 Baseboard
(See drawing)
1 Raytheon Tube
10 Ft. wire No. 14 Tinned copper
26 Wood screws No. 6,
long
11 Wood screws No. 6, 44 long
1

.5

1

/

3/

/

bring out the low notes which require
an excessive amount and to carry over
the troughs in the 120 cycle wave that
comes from the rectifier.
Easy to Build
In case expense should be a deciding
factor in obtaining a radio outfit a very
large portion of the expense of the set
and "B" Eliminator can be saved by
assembling them yourself. The parts
required for the set are given herewith.
All parts for the "B" power supply
unit are readily obtainable either from
your local radio store of the manufacturers. The accompanying illustrations
clearly show how the set and "B" battery unit are assembled.
WlWllllllllllllllllllillilllllll!IIILIIiIIIIIiIIÜIIWIIIIIIIIIIIIIIi

Up-to-Date Tuning Control
By LOUIS KUCKER
THE increased demand for easy

and reliable operation of radio
sets has led to remarkable improvement; in design. Many of us can remember proud owners displaying sets
with great glee, and occasionally hitting upon a lucky combination, which
would bring in a station.
Better design, fixing upon the best
constant values for circuits, previously
varied, the use of automatic rheostats.
and the like has made great strides in
simplification. From a complex switch hoard, requiring an expert operator.
there has evolved the modern handsome set, which may be operated by
any one.
In simplification, the main tuning

each circuit. Localized control has
now come forward as the logical solution for this vexing problem. It is now
possible to tune all the circuits of the
set at once with one hand and then by
the same means with the sane control
to adjust each circuit for its maximum
efficiency.

A localized control gang condenser.

controls have been a major obstacle in
the path of progress. Set designers and
builders have found a real problem in
eliminating the difficulty of manipulating several separate controls, without sacrificing the accurate tuning of

The earlier radio sets all had individual dials for each tuning circuit.
Neutrodynes and tuned Radio Frequency sets had three dials while
Super Heterodynes and the popular
regenerative sets, such as the Roberts,
Browning- Drake, Diamond and the
Aristocrat had two tuning controls and
a tickler adjustment.
Either plain
(Continued on Page 170)
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An Inexpensive Crystal Set
Local Broadcast Stations Can Be Received With
Pure Tone Quality
iII.Ln:IGLfi

.JIIi.IL

several stations are on the air at the
same time. and the average crystal receiver will not tune sharply enough to
give satisfaction.
For local stations, a few turns of
bell wire around the room behind the
molding will answer for the aerial, and
a wire clamped to a water pipe makes
an ideal ground. The revolving coil
makes the set easy to tune. This
primary coil is rotated with the finger
as indicated in the illustration. It is
mounted on the wooden support, de-

HOLE FOR

SHAFT\

SUPPORT FOR

PRIMARY
COIL - -A

STARTING TURN

PRI.

COIL,

OF PRIMARY COIL
AROUND SHAFT
BACK OF WASHER

AERIAL LEAD
BENT AROUND

SHAFT----

i

BRASS
VvIACHINE

SCREW12 TURN

COIL-- ------

-WOOD DISK

View of the receiver in use, details
of

BRASS

parts and circuit diagram.

, /STRIP

PEG
FOR TAPS

PHONES

AERIAL

PRIMARY

CONDENSER'

GROUND

COIL

''BRASS STRIP

BASE
-COIL BELOW BASE
WOOD

THE crystal receiving set has much
to recommend it when the purpose
is to receive local broadcasting. This
set is easy to construct and simple to

operate. It costs little to build, does
not require batteries and has a justly
deserved reputation for producing
clear, undistorted tone quality. The
crystal set described below by Will H.
Bates which appeared in Popular Mechanics magazine, has the additional
advantage of being able to separate the
"close together" stations, giving the
sharp tuning usually obtainable only in
vacuum tube sets.

CRYSTAL-This simple, sePRI MARY
CONDENSER ->
lective crystal re.0025 MFD.
ceiver will bring
in the broadcast
12 TURN COIL
PHONES
programs within a
range of 35 or 40
4
miles, and can be
CO1L
'.50
TURN
built for less than
$1, exclusive of
Illustrations by courtesy of
GROUND
Popular Mechanics, Chicago, Ill.
the headphones
and the aerial and
ground supplies. No variable conden- tailed in the upper left -hand corner.
ser is used, yet the set will separate the The shaft is a 1 -in. brass machine
local stations. This is of particular screw, and if an old discarded rheostat
advantage in the larger cities, where
(Continued on page 152)
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Compact and Dependable B -Power Supply
By HARRY K. RANDALL, M. E. in E.E., A. I.R.E.
I

is now quite well known and will not
be explained here. It is a three -ele-

THE coming of the no- filament

rectifier tube has given a wonderful impetus to the use of rectifying
outfits in place of B batteries for all
radio receivers. These tubes have
made possible, for the first time, the
construction of "B" power rectifiers
which are open to neither of the two
great objections to other B battery sub-
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ment tube and uses the standard navy
base, the "grid" prong being dead and

LIST OF PARTS REQUIRED
Reference
Number

Reference
N umber

Name of part

Pieces

Raytheon Tube, Type B.
1 Panel, 7x10x?} ".
Type
1 All- American
T1
R -7 transformer.
Type
2 All- American
Ll, L2
R-8 choke coils.
1 All- American
Type
V1
R -25 socket.
2 By -pass condensers, 0.1
Cl, C2
mfd.
C34- 5-6-7 -8 6 Filter condensers, 2 mfd.
1 Filter Condenser, 1 mfd.
C9
1

Pieces

Name of part

Fixed

resistance, 25,000 ohms.
2 Grid leak mounting clips.
Rl
1 Variable
resistor, 10,R2
000 to 100,000 ohms.
3 Binding posts.
Post. No. Marked
R1

1

1

B

2

B

3

B

Amp.+
Det.+
Bat.+

Supply of soldering lugs, lamp cord
with screw or prong plug, 6 -32 machine screws with nuts, solder, etc.

WIRING INSTRUCTIONS
Wire
No.
1

Wire

V1 -P to Ll -A

(Solder lu

,

no

wire).

2 C1B to V1+.
3 C5 -B to C6 -A to Cl -A to C2-B to
C8 -B to C7 -A.

Neatness and compact design is a keynote of
this unit.

stitutes-the presence of corrosive
chemicals, and the filament which may
burn out and have to be replaced. In
addition, tubes of the Raytheon type
have a high milliampere capacity, delivering ample current for any set up
to ten tubes.
The principle of the Raytheon tube

.

4

Wire 3 (at point between Cl and
C2) through hole to T1 -B.

5

C2 -A to

6
7

8

V1-.

(Refer to Photographs)
9 C9 -A to Post 2.
10 Wire 9 to R2-B.
11 L2 -B to R2 -A ; leave i/i" or more
No.

(Refer to Photographs)

Post 3 to R1 -B (Solder lugs, no
wire).
Post 2 to Rl -A (Solder lugs, no
wire).
Ll -B through hole to L2-A.
(Now turn the assembly bottom
side up) .

12

13

projecting over the resistor.
Post 1 to projecting end of Wire
11, then through hole to C5 -A to
C6 -B to C8 -A to C7 -B.
TI -C to V1+ (Solder lugs, no

wire).

14 T1 -A

wire).

to

VI-

(Solder lugs, no

15 C3-B to C4 -A to Post 3.
16 Wire 15 to T1 -B.
17 L2 -A to C4 -B.
18 VI-P to C3 -A.
19 C9 -B to Post 3.

not used. With the
"filament" prongs
connected to an A.C.
supply, the tube delivers through the
remaining prong a
rectified or u n idirectional current.
By a suitable combination of high
grade heavy inductances and capacities, the pulsations
a r e smoothed out
from this rectified
current, leaving a
pure, hum -free B

Top view of the "B"-Power supply unit showing how all parts are assembled and wired.
151

(See Wiring Instructions.)

current.
Even if all the
parts are purchased
new, the cost of
building the rectifier here described
will be considerably
less than that of a
factory -built article
of equal quality.
Many readers may
have on handa number of good fixed
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condensers, remaining f rom the days
when rectifying devices were still in
the experimental stage ; for these the
building of a modern plate power unit
is especially profitable. The estimated
life of a Raytheon
tube, used in a well
designed rectifier, is
about ten years, so
that no anxiety need
be felt as to tube
upkeep.
The author will
be glad to supply,
on request to him
in care of RADIO

This "B" -power supplies ample
voltage for the popular semi -power
tubes: For the UX-120 type of tube,

rectifier entirely by reference to the
schematic diagram, but probably even
he will obtain a neater job by follow-

IREyrE1v, a full size

template for drilling
the panel, but it is
not at all necessary.
All of the holes required can be located
l'y laying out the
parts which go on
top of the panel,
except those for
mounting resistance
I:1 and transformer
Tl. All of these
ni u s t be carefully
Bottom view of the "B"-Power supply. All parts are clearly indicated as given in
the schematic wiring diagram.
I41I.V I. al w

1

L2
A

;B

C3

C4

-

R2
B

_1A

B

B

B

T T
C5B C6A C71 C81"

2

AA

1-

R1B

C9
3

Complete Schematic Diagram of the "B "- Power.

countersunk, to avoid short circuits.
They are seen on the bottom view
photo, as are also the three holes required for wires 4, 8, and 12.
!
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use with it a "C" battery of 16/
volts, and for the UX -112, use 7 ¡i
volts on the grid.
The expert can, of course, wire the
'illll!II II :1!11111! ..li
"II!IIII'1811 Illllllilllllllll "',I.I I,lel.11l
I

,61,1 n
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ing the detailed wiring directions here
given. In any case, great care must
be taken to avoid short circuits between wires, and between a wire and
the housing of any of the instruments.
A push -type switch should for convenience be inserted in the cord when
using the rectifier instead of "B" batteries, it is often advantageous to
shorten the antenna, or even disconnect
it entirely, because of the assisting
effect of the connection to the house
lighting system.
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An Inexpensive Crystal Set
(Continued from page' 150
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is available, its shaft. or that of a
switch, will serve.
As the coil is turned, the taps are
brought in contact with a thin spring brass strip on the baseboard. The details of the primary coil are clearly
shown and the winding is very simple.
The form for the coil is the sawed -off
end of a large spool, 1y, in. in diameter. Holes are drilled in the edge
for 20 burned -off matches, equally
spaced. For the coil No. 22 d.c.c.
magnet wire is used. Leave 1 in. or
more at the beginning and wind over
one spoke, under two spokes, and so
on, for two complete turns. At the
start of the third run insert a wood
wedge to form a flat loop in the wire,

I

I

'

)

,.,'

,

as shown. When the turn is completed
remove the peg. Every second turn on

MATERIAL LIST

//
/ /

1

baseboard,
by 7 by 7 in.
wood strips,
by Y2 by 7 in.
by 6 in.
wood strips,
by
wood block, Y2 by 1% by 14 in.
piece of wood,
by 1/ by 3 in.
crystal detector.
.0025 -mfd. condenser.
binding posts.
piece of thin spring brass, /s in.
wide and
in. long.
brass machine screw, 1/ in. long,
with nut to fit.
small washers.
small bearing with set screw.
large spool, 1y, in. in diameter at

1

ends.
small spool No. 22 magnet wire.

1

2
2
1
1
1

1

4
1

I

3
1

/

2/

the coil will now bring the over -one
turn on the adjoining spoke, and the
peg is again inserted in the same way,
thus advancing the taps in a spiral to
the outer edge of the coil and forming
20 in all. The winding is then continued a part of the way around the
coil, clipped and secured around one of
the spokes. This end of the wire is not
connected in the circuit ; the loops are
then scraped free of insulation and the
spokes withdrawn from the coil. Heavy
thread or light string is used to bind the
coil, threading it in and out of the
openings left by the spokes and tying
the ends. The spokes are then re(Continued on page 154)
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Build that Set
so as to Deserve
Rauland4ayrics
Gone is the day of the ,jerrybuilt radio. Whether you build
for use or for profit-one. sct or
a hundred thousand skimping
on quality does not pay.

-

Build the B -Power supply described in Radio Review.
The following parts are specified in the article:
Choke: inductance
full 50 henries, in stout
metal shield. Type R -8 $4.50
B -Power Transformer with
separable plug (short -circuit- proof). Type R -7 $6.00
B -Power

Tube

Socket; the

popular

All- American bakelite socket
is ideal for this purpose.
75c
Type R -25

Raytheon Tube, each...$6.00

Send for Bulletin B -82, giving detailed directions with full -size templates for building the
above illustrated B -Power unit. All- American
Radio Corp., 4227 Belmont Ave., Chicago, U.S.A.

MIMIC

R ,M A

For the radio frequency stages,
choose any good circuit and any
type of coils you like- opinions
differ. But, having chosen your
circuit, be fair to it --let it show
what it really can do -give it
the benefit of Rauland Lyrics.

A
TRAUe MARK

TRANSFORMER

FOR THE MUSIC LOVER
The Choice of Noted Music Critics

OWNING AND OFERATING STATION WENR -266 METERS

AILRAMERICA
Radio Built for the Years to Come
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The Silver Long Wave
Receiver
(Continued front page 116)
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If the operator prefers somewhat
better efficiency, it can be obtained by
using a separate oscillator and preventing the receiver itself from oscillating.

Surè
RECOGNIZED by Radio Engineers'
and Manufacturers as the proper
combination of solder and flux Kester
Radio Solder comes to the consumer as
a product approved by the leaders of
the held.
It is simple and ready to use-"Requires Only Heat." For this reason
Kester Radio Solder saves time and
material in the shop, and assures workmanship like joints for the home builder.
The pure rosin flux that is fed from
the inside of the solder to the job
eliminates leakages commonly incurred
by the use of fluxes derived from
chemicals.
The use of Kester Radio Solder promotes greater clarity-volume and D.A.
possibilities in any type of hookup.
Hundreds of enthusiastic testimonial
letters from both manufacturers and
amateurs on file.
Oirr Research and Experimental Laborator is at
the disposal of it-arrested
manufacturers for the purpose of assisting in soloing their soldering prohlem.c.
Address- Research
Engineer.

APPROVED BY
RADIO ENGINEERS
A

i.ENUINE SOLDER

CHICAGO SOLDER COMPANY
Origowi ,, und %]weld's Largo' Manufucnn.-, of Self Flexing Solder
10114 Ut SLER CAN SUPPLY YOU

.

Such an oscillator would consist of a
.001 variable condenser connected
across a 500 turn honeycomb coil. One
end of the honeycomb coil would connect to the grid of a vacuum tube while
the other end would connect to the
negative side of the 2272 volt battery,
the positive side of this battery being
connected to the plate of the tube. This
B battery should be by- passed by a
.002 condenser or larger, if possible.
A center tap taken out from the approximate center of the honeycomb coil
should be connected to the negative
side of the vacuum tube filament, the
circuit of which is completed through
an A battery and rheostat. Such an
oscillator may be coupled to the receiver proper by means of a small 25
to 50 turn honeycomb coil connected
in series with the antenna lead of the
receiver, and comparatively tightly
coupled to the oscillator inductance.
In operating the receiver with an external oscillator, it is probably at first
simplest to tune the receiver to the
signal when it is in an oscillating condition. The modulator would then be
retarded until the receiver stops oscillating, whereupon the oscillator tube
should be lit and the oscillator condenser
adjusted until the signal reappears in
satisfactory undistorted fashion. The
oscillator is then functioning as a miniature transmitter supplying the carrier frequency for the incoming signal
which was omitted by the transmitting
station. The reason for this elimination is that on the longer wave lengths
the available transmission channels are
very few due to the comparatively narrow frequency range available. Thus,
in ordinary speech transmission necessitating a frequency range of from 100
to 3,000 cycles, an actual band of 6,000
cycles would be required for an ordinary transmitter. For a single side
band transmitter a range of only 2900
cycles would be required or less than
half. From this it is evident that single
side band transmission permits of advantageous conservation of available
trans -oceanic telephone channels at the
longer waves-say, from 3,000 meters
up.
Not only may this receiver be used
for the trans -oceanic tests but it will
provide excellent service as a time signal receiver. Data on stations transmitting time signals may be obtained
from any reliable call book.
If the builder prefers to construct
the receiver as a one -control outfit, this
can be done very easily by substituting

a type of 210 iron -core transformer
for the second 211 transformer. This
will necessitate no change in the wiring
other than the elimination of the second variable condenser.
Thus, all
tuning for the receiver will be accomplished by a single condenser connected
across the secondary of the one 211

transformer coupling the antenna to
the first RF amplifier.
m
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An Inexpensive Crystal Set
(Continued front page 152)
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placed and the unit is complete and
ready for mounting.
The starting wire of this coil is bared
and looped around the shaft back of
the wood disk, a large nut and washer
holding it in place. The aerial wire is
brought up through the base and
looped around the shaft at the rear of
the support, and held in place with a
lock bearing and washer. The wooden
baseboard is
by 7 by 7 in. and rests
on four -in. strips tacked around the
outer edge, so as to allow the larger
secondary coil clearance underneath it.
The secondary coil, in two sections,
is wound on a form made from the
remainder of the spool, the rim of
which is drilled to take 19 nails, as
shown. The smaller section has 12
turns and is mounted directly back of
the primary, and supported by its lead
wire but not touching the shaft, spaghetti tubing being used to strengthen
the supporting leads. The inside lead
of the small coil is taken through the
baseboard to the inside turn of the
larger coil, and the outside end of the
small coil to one side of the crystal detector. Both sections of the secondary
are wound with No. 22 d.c.c. wire, the
method of winding being over two
spokes, and under two. Leave a start
and finishing end about 8 in. long, remove from the form and sew together
ás before. The second section of the
secondary has 50 turns, and is made in
the same way. It is supported below
the baseboard by a thin strip of wood ;
the author used a paper soda straw.
The brass machine screw that supports
the spring -brass strip also holds the
supporting strip for the large secondary and forms the grounding terminal
from the primary through the metal
strip. The brass contact strip is bent
to form a -in. mounting piece drilled
for the machine screw, and mounted on
the baseboard so that it will make good
contact with the primary taps when the
coil is rotated.
The .0025 -mfd. condenser is mounted
across the phone posts, under the
baseboard. The outside end of the
large secondary coil is connected to
one phone post, and the other phone
post is connected to the other side of
the crystal detector, completing the in-

/ /

/

strument.

155

RADIO REVIEW AND RADIO LISTENERS' GUIDE ANI) CALL BOOK

sM

s-c KIT

ENDORSED

BY RADIO AUTHORITIES
The Silver -Cockaday receiver has been described b Radi) News
and endorsed and approved by Radio Age, Radio Engineering, Radio,
On the Air, Radio Review, Popular Science Monthly, Christian
Science Monitor and Newspapers throughout the country. Moreover,
it is backed by the reputations of its designers: Laurence Cockaday,
and McMurdo Silver as well as the authority of Popular Radio
Magazine. The parts that go into the S -C represent the best that
Radio offers. They are quality products manufactured by the
pick of the Radio Industry and selected for the S -C receiver by
the designers themselves. Universal Endorsement and Approval,
Authoritative Backing in design and manufacture -this is what the
S-C offers as a guarantee of its excellence!

BY SET BUILDERS
The supreme court of Radio -the Set Builder -has placed the
stamp of approval on the Silver- Cockaday. Dozens of letters, in
every mail, chant the praises of this remarkable receiver. One
writes that ht is amazed at S -C simplicity and ease of assembly.
Another marvels at the quality and fine degree of selectivity ;
another praises the volume and range, quoting call after call in
startling array-and all definitely agree that the S -C is the outstanding receiver in their expo: fence.

SENSITIVITY
MEASUREMENTS

NEW S -C FEATURES

$6.

perfection of design far in advance
of the usual one control receiver. Through the use of specially designed coils an unlimited wavelength range is secured. 'Pests
throughout the country and reports from S -C owners indicate a
consistent range of 1000 to 2500 miles with ample loudspeaker
volume. Selectivity of the S -C is such that 35 I)X Stations were
brought into New York City through a veritable blanket of powerful locals. S -C quality is unsurpassed, while its volume is equal
to that of many 6 and 7 tube receivers.
S-C single control represents a

Marshall laboratories
And now the latest development of the Silverrevolutionary method of matching and measuring
is available
on
radio frequency transformers- predicting actual S amplification
211
and
210
-M
cent.
a
per
of
fraction
a
to
the weakest signal
standards. Now
transformers have always been acknowledged
set
-is tested under
-or
transformer
each
for
better,
even
they are
super
measuring
in
conditions
operating
carefully simulated
equipment.
Buy 210s and 211s with a guarantee! If they are not better than
all others in your set, and if they do not bring in more distant
stations with less local interference than all others, your money
will be cheerfully refunded.
The type 210 is a long wave iron core transformer and the type
211 a sharply tuned filter. Price $6.00 each, singly or in matched
sets of any number. When ordering specify the type of tube to
be used with the transformers required. Actual amplification
curves accompany each transformer or matched set.

-a

MATCHING
For those fans already possessing long wave transformers, the
Silver -Marshall measuring laboratory is available. S -M long
wave transformers will be measured at 50e per transformer, and
all other makes at $1.00 per transformer, if sent to 866 West Jackson Boulevard, accompanied by explanatory letter and remittance.

See S -M

APPROVED

So simple is the assembly of the S -C

that anyone can build this

remarkable, new receiver in a few hours' time with just a screw
driver and a pair of pliers. A special wiring harness eliminates
all soldering, unless desired, and as one S -C owner wrote: "Makes
it impossible to go wrong." The S -C is adaptable to any standard
cabinet, tubes, batteries or eliminators, loop or outdoor antenna,
in fact to almost every installation condition. This famous receiver
is now offered exclusively by Silver -Marshall, Inc., as a complete
Armstrong- licensed Kit, including all parts necessary to assemble
this remarkable set in a few hours' time.

PRICE

S -C KIT

No. 620

$59.00

Manufactured by Tram.
Licensed under Armstrnns V. M. Patent Nn. 11.11:114').
Exclusive Dltrtb. Agents: 8llver- Manhall. Inc.

Parts at Your Dealer's

Inc.
SILVER-MARSHALL,
BLVD., CHICAGO
866 W. JACKSON
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depends for its operation to a great
extent on the actual resistance of the
units employed. If, for instance, in
"Aristocrat"
one of the plate circuits where we have
(Continued from page 112)
specified a resistance of .1 megohm
,..
(100,000 ohms) you use a mounting
the units which co prise the resist- made of some material which in damp
weather will absorb moisture, a measance- coupled amplifier system.
Let us consider the ballast resistors urement of the resistance in such a
first. They are shown in the diagram plate circuit will indicate that there is
as, R 1-2- 3 -4 -5. Now the selection of less resistance in the mounting itself
these resistors will depend entirely than in the resistor used in it. There
upon the types of tubes used and we are many such devices being peddled
have found what we consider an ideal about and you will do well to be cercombination in two of the standard tain that the units you procure do not
storage battery tubes for the radio fre- suffer from such a defect. In other
quency amplifier and the detector with types of mountings which have been
two high -Mu tubes in the first two submitted to our laboratory for test
stages of the resistance coupled ampli- we have found that the clips for holdfier and a semi -power tube in the last ing the resistors are held to the insulatstage of the amplifier. Some tubes, ing base by machine screws and lock such as the Western Electric 216A and nuts. Obviously, if the heads of the
the new Radiotron UX -210 will screws are not thoroughly countersunk
operate directly from a 6 -volt storage and the mounting is placed on top of
battery without requiring any resist- a condenser with a metal case, a short
ance in the filament circuit. Where circuit is almost inevitable. Where
tubes of this character are employed you do your mounting on a wood base
the ballast resistors and .their mount- it is well to keep the wiring off the
ings may be left out of the circuit en- wood itself, as this will prevent leaks
tirely, or a direct connection may be occurring in unexpected and undesired
made across the mounting, as shown in places. Some cheap condensers have
been found to have a very low resistFig. 2. In this receiver a ballast of
ance
in damp weather.
ampere capacity has been used with a
They
are thus rendered entirely unHarvey Hubbell toggle switch consatisfactory.
nected directly across it. This makes it
When you have finished building
possible to use either 5 or 6-volt output
this
receiver and you want to make an
tubes and either is thus assured the
actual
test of its quality, in camparison
proper filament voltage. Most other
with
other
receivers, connect first one
high -Mu tubes are designed for use
on 5 volts and where they are em- and then the other to a Western Elecployed a
ampere ballast should be tric cone speaker. If the receiver is
used with each, or a single ballast of right, the cone can be worked with
or 3/4 ampere rating may be used tremendous volume without rattling.
with two or three of then, in multiple. The rattle, as a rule, is not an inherent
That should clear up the resistance fault in the cone ; it is the result of
question, thought it may be well to say imperfect amplification. In using a
in passing that filament rheostats may Western Electric cone, it should be rebe used if they are on hand, and for membered that the impedance of the
extremely sensitive operation it will be cone is much lower than most other
found that a rheostat in the filament speakers and the output tube used with
circuit of the radio frequency amplifier it should be one with a plate impedance
tube provides greater flexibility than that matches the cone, such as the new
senï -power tubes to which we have
the ballast resistor method.
previously referred. If an ordinary
The Resistance-Coupled Amplifier
tube is used with the cone, an output
In choosing the system of construc- transformer should be used which will
tion for our principal model we have make up for the unbalanced condition
had in mind the idea that a certain that would otherwise result.
balance may well be obtained between
If you consider the little things in
first cost and simplicity of assembly. connection with the building of the
For the inveterate experimenter we "Aristocrat" you will produce a rerecommend the model shown in Fig. 2. ceiver which you will be proud to
In a layout of this kind there is all the exhibit to your friends. You will enroom necessary for experimenting with joy radio as it is but very seldom
various units designed for the same heard.
purpose. For the third type of home
One very simple method of procurbuilder, who desires to have as much of ing about the same set -up as that
the building of a receiver as possible scribed here by Mr. Lynch could debe
clone in the factory, we suggest the had by using the standard Browning
model in Fig. 3 where a complete three - Drake coil and condenser units as manstage resistance coupled amplifier unit ufactured by the National Company.
has been shown.
These, with good vernier dials form an
One of the principal things to re- ideal receiver. The set then becomes
member in connection with the build- twin, instead of single control, an aring of a receiver in which a resistance rangement considered by many as most
coupled amplifier is used is that it satisfactory.-Editor.
I

The Radio Broadcast
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METALLI Z ED

RESISTO

METAL long has been recognized
as the best of electrical conductors. The metallized resistor gives
conductive resistance and absolutely silent operation.

Why I entered the

RESISTOR
Business

in concentrating upon the
reduction of losses in coils
and condensers. too little
attention has been given
to the development of an
equally vital factor -efficient resistors.
Resistance Is. at once.
radio's greatest enemy and
best servant. It is the balance wheel. It is used to
control power houses, radio stations and even radio
receivers. We have studied
the shortcomings of modem fixed resistors and now
offer the result of much
research and experimental
work -the LYNCH METAL.
LUSO RESISTOR.

Arthur H. Lynch

PRICES: -

.25 to 10

Megohms

above .01 to .24

.001 to .O1

The

"

.50
.75

$1.00

LYNCH METALLIZED FIXED RESISTOR

comprises a concentrated coating of
metal one -thousandth of an inch thick
upon a glass core and sealed within a
glass tube. Each Resistor is warranted
noiseless, impervious to moisture, and
of permanent resistance value.
The LYNCH label is your guarantee of
accuracy, dependability and satisfaction.
If your dealer cannot supply you, order
direct and we will ship postpaid.

ARTHUR H. LYNCH, Inc.
Manufacturers of Radio Devices

Fisk Bldg., Broadway & 57th Street
New York, N.Y.
DEALERS-write us!

/
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HERE ARE A FEW OF THE USES FOR THESE UNITS
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Enclosed find $1.75 for which send me postpaid two amplifier units
as advertised.
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I

Address
City. State

-HAND MICROPHONEother interesting experiments
are possible with these ampliI fiers. Every amateur should
have at least one or two in his "Lab" or workshop.
I
An eight -page instruction pamphlet is sent with every
I unit showing scores of experiments.
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page instruction pamphlet. It
shows how to use these units.
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With each unit is mailed an eight limited ; avoid disappointment by ordering today.
The coupon below is for your
special convenience -just fill in
your name and address, mark in
the number of units you desire,
enclose the necessary amount and
we will ship them to you at once
postpaid.
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Here's a marvel of Engineering
practical miniature
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How to Make a Collapsible
Loop
(Continued from page 130)
lurmuummuuunmmnnuuuu! umuunumuumumumunmuunnmulnmmmuununlmummmnn

Fig. 1 and bend it along the dotted lines
as shown in Fig. 2. Before bending,
it is heated to a dark red and cooled
quickly in water, whereupon the bending can be done easily and without
danger of breaking the piece. An extra
piece of brass of the same stock is
sweated to the back of the centerpiece
to reinforce it, as shown in the upper
right -hand photo. Rough edges can be

-as taught in the Great COYNE Shops-

Prepares You for a
Big -Pay, Fascinating
Steady
Job ! ! !
the

Electricity is
Field of Wonderful Opportunities
today. It offers BIG PAY. clean. fascinating work
and steady employment anywhere, any times
COYNE-TRAINED MEN are in demand because
COYNE training is complete and thorough.

-

Complete Electrical Training
in 12 Happy Weeks at COYNE

My newly- enlarged Electrical Course Is the result et

years of experience. solving the needs of young
men and of the Electrical Field. My course is absolutely thorough. easy to master. covers every single
phase and factor of the subject and fits men for BIG
Electrical jobs. HIGH- SALARIED. thrilling jobs.
27

YOU DON'T NEED ADVANCED
EDUCATION OR EXPERIENCE
My Employment
Dept. gives you

Earn While You
Learn at COYNE

LIFETIME

-

ment help without a
penny of extra charge

J

Make this the happiest season of your life. Chicago Is a
wonderful resort city, offering unrivalled recreation without interfering with your studies.

Send Right Away for FREE Book and
Special Offer of R. R. Fare and Extra
Courses
Be eure to send at once for my big FREE BOOK containing 151 actual photos of electrical operations and methods;
also my special offer of 2 Big Courses. Write today before offer is withdrawn.

COYN

ELECTRICAL
SCHOOL
President
Established 1899
H. C. LEWIS,

1300.10

W. Harrison St.,

Dept. A. 129

Chicago

H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL

1

1300 -10 W. Harrison St.
Dept. A- 129 Chicago. Illtno1S
Dear R. C. -You can just bet I want one of those
big handsome FREE 12x15 books with 151 actual
photographs of electrical operations and shop scenes,
printed in two colors. Send it quick, before the
supply Is exhausted. Be sure to tell me all about
Special Offer of Railroad Fare and f Big Balsa Courses.
Nane.
.iddress

receive the standard, and rubber -head
tacks driven into the bottom to prevent
it from marring polished surfaces. The
loop can be folded as shown in the
center photo, and its size when folded
is indicated by the hand holding it.
When set up, the loop should have a
slight bow in the opposite direction
from that in which it is folded, to prevent it from collapsing. Stain should
be applied to the wood before the wire
is wound on and the pinholes retouched
again after they have been filled with
wood filler.
Figures 7 to 10 show a similar loop,
the folding arrangement of which is
somewhat simpler. In this case the
standard is hinged to the top with a
narrow hinge and the sidepieces with
the specially made hinges shown in
Figs. 7, 8 and 10. Four of these are
required, two being bent as indicated
by the dotted lines in Fig. 7 to slip over
the corresponding portion of the other
two when the loop is up. There must
also be a slight bow in this loop to prevent it from collapsing. The tautness
of the wires keeps it up when past the
center. The method of attaching the
wires on the loop is shown in Fig. 9.
I II nl ID

Using a nail set to drive the small pins into
the holes.

removed with a file. The three cross arms and the standard are fitted on
the centerpiece and holes are drilled
through both centerpiece and crosspieces for 6-32 round -head screws on
which the crosspieces pivot. It will be
noted that these holes are indicated in
the pattern, Fig. 1, but are not drilled
until the centerpiece and crosspieces
are assembled.
Get a spool of 100 ft. of loop wire
and proceed to wind it on, which is
done in the following way : Drive a
small pin, about A in. long, in the inside hole on each crosspiece, put a knot
in the wire about one foot from the
end, slip the wire into the slot of the
stand and then in the slot of the crosspieces, drawing it up tightly. Continue
thus, driving a pin in each piece and
then slipping the wire in and drawing
it tight until the end is reached, which
is knotted so as to draw the wire taut
when slipped into the slot in the standard for the last time. All the pinholes
can be filled up with wood filler. Four
holes are drilled through the standard,
beween the pins, to receive binding
posts. Solder lugs are put under the
nuts on the underside of the binding
posts, and the beginning and end of the
loop are connected to the first and
last binding posts, while taps, taken off
at the third and fifth turns from the
outside end, are connected to the other
two binding posts. The taps should be
well soldered to the lugs and to the
loop wire, which is bared for
in.
The base is made of 2 -in. wood, a Y8in. hole being drilled in its center to
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No Wear in Radio Sets
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Letters are often received from radio
set owners who think that their sets
are worn out after a number of months
continuous use because they do not
bring in the broadcasting as clearly as
they did when first installed. Many
persons think that radio sets wear out
in a short while just as automobiles do.
As a matter of fact there is nothing
in a radio set to wear out. When the
set ceases to function properly, the
accessories probably need replacing.
Storage batteries require frequent re-

charging and dry batteries must be
replaced as they become used up.
Tubes, likewise lose their power after
a certain period of service and must
be replaced.

There are only a limited number of
moving parts in a radio set, and wear
occurs only between moving parts. It
is true that wear takes place at the
bearings of condensers but these are
designed with an ample factor of safety
and so should last for a number of
years without adjustments. Other parts
of the radio set should last indefinitely.
The parts within a set can be injured
by rough treatment. Repairs will be
necessary if the set is dropped on the
floor or otherwise roughly handled, but
such treatment cannot be justly classed
as "wear." Dust also may cause a set
to lose its efficiency. When dust gets
between the plates of the condensers,
it is sometimes responsible for leakage
of radio frequency currents. The dust
should be removed at frequent intervals, using a soft cloth or a pipe cleaner,
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BUILD YOUR OWN RADIO SET!

FREE

THIS VALUABLE

68-PAGE
BOOK

CONTAINS
6 -PAGE LOGBOOK OF ALL
U. S. BROADCAST STATIONS

RADIO
EXPERIMENTERS,
SEND FOR THIS
FREE BOOK
TODAY

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT

68

Bu

Pages-600 Illustrations

from Radio's oldest Mail Order House
THE NEW RASCO
CATALOG No. 16

Contains the Fallowing Hookups.
All Armstrong Circuits: These important circuits are explained clearly, all
values having been given. Just to name
a few of the Vacuum Tube circuits:
The V.T. as a detector and one -step
amplifier; Super Regenerator; one -step
radio frequency amplifier and detector;
three -stage audio frequency amplifier;
short wave regenerative circuits; 4stage radio frequency amplifier; radio
and audio frequency amplifier; Inductively coupled amplifier; all Reflex

Circuits
This catalog is crammed full of small
parts and radio findings; literally thousands of them. In addition there is
much useful information contained
herein.

u 1. of other small
a few:

are the oldest established, exclusive r.olio
mail order house in the country. Our motto is
"Quick Shipment." All orders are shipped
within 24 hours. Quick, prompt, courteous service.
We carry a larger variety of radio parts and findings
than any other radio house in the country.
WE

"RASCO
HAS IT
in need of
you

If
are
certain small radio parts
that other radio and mail order houses do not bother
to carry, get the Rasco parts catalog, and you will
find them there. anything from a screw to copper
ribbon and telephone diaphragms, as well as thou

R.R. -6 -26
RADIO SPECIALTY CO.,
98-R Park Place, New Ycrk
You may send me, without charge or obligation. your NEW
(Write on margin if you desire).
CATALOG No. 16.

new Catalog at once.

RADIO SPECIALTY CO.
New York City
98 -R Park Place

Just to mention

Lugs, nuts. dials, vernier dials. jacks, plugs. every
kind of knob, cords, panels, screws, sliders, washers. selenium, tinfoil, switches, crystals, cap nuts,
Litz wire, cord tips, brass rods, resistances, name
plates, spring binding posts. switch parts, metal
ribbon, carbon balls, binding posts, all types, switch
points, switch levers, lock washers. carbon grains,
ground clamps, metal pointers, insulated tubing,
low melting metal. antenna connectors, bus bar
wire, as well as thousands of others.
WE CARRY THE LARGEST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

111

If you will paste this coupon on a
post card and mail today, we
will be pleased to send you our

radio findings.

Name

street
P. O.

Slat.'
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The Greatest
Variable Resistor
with

a universal resistance
range of from practically zero
to 5,000,000 ohms with a
current carrying capacity
greater than that of any other
variable resistor . . . that's
A

Universal Range Variable Resistor

C LAOSTAT
Here is what CLAROSTAT will
do:
It will give you noiseless operation ; it will eliminate distortion and will give you
lifelike reproduction of speech

or music; it will eliminate
squeals and howls and make
possible the tuning in of distant stations in R.F. receivers, and will give you greatest
possible range of regeneration

when connected across the
tickler.

For B ELIMINATORS
CLAROSTAT has no equal for
voltage control. That's why
CLAROSTAT has been O.K.'d
by RAYTHEON ; recommended
by General Radio, Dongan,

Silver - Marshall,
Fansteel, Thordarson and
many others and is used by

Jefferson,

practically every battery
eliminator manufacturer in
the country.
Special fixed and variable resistors for
manufacturers of "A" and "B" battery
eliminators are now available.
Manufactured by

American Mech. Labs., Inc.
285 No. 6th St., Brooklyn, N. Y.

A

complete set

a

booklet are

of diagrams and

yours for 4c in
stamps.
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Vegetables Grown in Your
Own Garden Taste Best
(Continued from page 117)
built it myself. I'm always tinkering
to improve it, even now, and if I can
get down to Cortlandt Street today, I'm
going to investigate a new three circuit
tuner that those who have tried it tell
me is 50%, better than the one I have

got."
"But, Bill," I persisted, "isn't it a
lot of bother building and fooling
around with a radio set when it's so
easy to buy one and have it over with?
You've got to agree that there must be
some good factory made sets on the
market."
"Yes, I suppose there is," condescended Bill, "but
Before he could
finish I was making a flying leap for
the door and just about managed to
get out before it closed. Hearing a
shout I turned around to find Bill's
head sticking out of the window. "I
was going to say," he shouted, "that
vegetables are easier to buy than grow
but they always taste better when they
come from your own garden."
On my walk to the office I mused
over what Bill had said. "So simple
and easy to build I didn't have to call
up for help once ;" "can't come up to
my little three tuber even when they're
working, which is seldom ;" "get a lot
more satisfaction pulling in a station
with 3 tubes than they do pulling in the
same station with five;' "because I
built it myself ;" "vegetables always
taste better when they come from your
own garden."
And that is why the regenerative
circuit has continued to be and will
continue to be for a long, long time to
come. Because it is easy and inexpensive to build ; because after all, it will
do everything, or nearly everything a
five tube set will do ; because it will always be made rather than purchased
complete ; and because "vegetables
taste better when they come from your
own garden."
Regeneration is the phenomenon
whereby energy is fed from the plate
or output circuit of a tube back to the
grid of input circuit where it decreases
the resistance of the input circuit to
such an extent that signals which
would otherwise be too weak to be
evident in the output circuit that manifest with considerable strength.
There are many ways of effecting
regeneration in a circuit, all ; however,
basically the same. Fig. 1 shows the
original Armstrong circuit and it is
interesting to note that there are no
fewer than 14 controls. Fourteen controls on a tube set, about three times
as many as on a present day five tube
set!
Fig. 2 shows a later development
of the Armstrong circuit that had six
controls, seven with the audio ampli(Continued on page 164)
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Louder, clearer and
more distant signals
can be pulled in with

...

Tunes With Micrometer Precision

clq

-TuplER

the new three circuit tuner
built around the CLAROSTAT
and making use of the fixed
tickler and resistance controlled principle.

greatly superior to the old style of rotating
tickler three circuit tuners because the tickler is always in
maximum inductive relation to
the secondary, and because
the resistance control affords
a more even approach to the
"spilling over" point.
CLAROTUNER is

Model TCH ($4.50) is for
straight three circuit hook -ups
while Model 2 RK ($7.50),
which is a set of two units
comprising an antenna coupler and a regenerative tuner,
is for circuits employing one
stage of tuned R.F. and a regenerative detector such as
the Radio Broadcast "Knock -

out," Aristocrat and similar
receivers.
Manufactured by

American Mech. Labs., Inc.
285 No. 6th St., Brooklyn, N. Y.

A

complete

set of diagrams and
a booklet
are yours
for 4c in
stamps.
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and Efficient
Low Power Transmitter

A Simplified

wave set stands at the right end
of the table, in front of it is the wave
meter and about the center of the
table may be seen the current sup-

ply switch and the Antenna -Coun
terpoise changeover switch. 4-he
radiation ammeter is in the center
of the table shaded by the operator.
At the left end of the table are the
power supply unit and 100 watt set
which failed to produce results, and
on the extreme left end is the R.E.I..
-

(Continued front paye 143)
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keep the key depressed for too great
periods, as it will heat up sufficiently
to mar the varnish of the table on

An easy way
to clearer radio
Clip a power tube to your set
without rewiring with a
Na -AId Connectorald

IN

obtaining clear reception, your
tubes are as important as your
loud speaker. Almost perfect reception can be had by installing a power
tube in the last stage of your set.
This tube reproduces the most delicate sound wave as clearly as the
original. The strain and the thin
hollow notes are removed and the
voice of your radio becomes full,
vibrant and lifelike.
Installed in a moment with a
Na -Aid Connectorald
power tube will give you maximum
power on your storage battery set. Take
the tube. Clip a Na -Aid 112 connectorald
to its base and it will fit any storage battery set. Connectorald has attachments for B and C batteries. No rewiring necessary.
Made of Alden processed Bakelite by the world's largest manufacturers of sockets and dials.
Price $1.25.
There is a Na -Aid connectorald
or adapter that will fit any tube
to any set. If your dealer is unable to supply you send coupon
to Alden Manufacturing Co.,
Dept. XI, Springfield, Mass.
A 112

ALDEN MANUFACTURING CO.,
Dept. X1, Springfield, Mass.
No. 112 connecSend C. O. D.
toralds at $1.25 each.

Bottom of sub -panel showing the grid leak and ribbon connections.

receiver which was used during the
week coupled to the amplifier at
the extreme left.

which the set is standing (when a
50 watt tube is used.)
In the view of 20A the short
1111.
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Two Efficient Short Wave

3^c, 8.ett>t,

jtámmarlund

Sets

PRECIS/ON

(Continued from page 114)

PRODUCTS
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The surest way to attain low losses
in your short -wave or broadcast receiver is to use equipment of laboratory quality, designed by men who

know your requirements.

NAMMMARL U ND
Space- IVonnd
Coil

HAMMARLUND
S -F -L

Condenser

Hammarlund Condensers and Space -wound Coils
are the products of fifteen years' experience in the
manufacture of precision instruments for telephone,
telegraph and radio use.
Any radio engineer will tell you they are unsurpassed in quality of workmanship and efficient
performance.

Write for Literature
Hammarlund Mfg. Co.
424-438

madiu mininnnu mnimminin mul

of the audio frequency amplifier circuit.
(The receivers shown in the
illustration were designed primarily for
the reception of amateur telegraph signals and therefore only one stage of
audio frequency amplification was
used) . This is accomplished by inserting an ordinary solenoid (L4) having
about 120 turns of No. 36 wire wound
on a one -inch diameter tube, in series
with the positive B battery lead to the
plate of the detector tube. This coil is
known as a radio frequency choke
coil simply because its purpose is to
keep the radio frequency out of the
audio circuit.
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Wiring the House for Radio

Nest Thirty -third Street, New York

(Continued from page 96)

CARTER

Receptacle Jack
for Wall Mounting

"IMP" Rheostat
All Metal

(Open Circuit)

(Closed Circuit)

TA

Half Size

Can be mounted flush
in wall or baseboard,
or in standard outlet
socket.

Actual
Size

3

All

to 50 Ohms
Resistances

No moulded parts to crack or break.
Fits all standard plugs. For aerial,
ground, battery and loud speaker. Positive noiseless contact arm. 1Y8 in.
Satin finished brass. Jack completely diameter.
Potentiometer same size.
200 and 400 ohms, $1.25.
insulated.
In Canada- Carter Radio Co., Limited, Toronto
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Any dealer
can supply
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PATENTS
PROMPTLY PROCURED.
SKETCH OF
SEND

YOUR

INVENTION.

A

FREE

INVENTION

RECORDING

BLANK

NAME

1926
NEWEST

1926

EDITION

Shows
S hows the latest circuits. the newest develop.

menta in radio at startlingly low prices. Get
the parts you want here and save money.
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The beet in parts. kits. seta and supplies.
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O
filled same day received. Write
for free copy ?VOW; also please send names of one or more
radio fans.
BARAWIK CO.. 102-132 So. Canal St., Chien*, U.S.A.
rders

ADDRESS

MAIL TODAY

Read "AMAZING STORIES"
the Amazing New Magazine of Scientifiction

25c SOLD ON ALL NEWSSTANDS

i

of tuning is required. If you have a
portable set, that is, one with battery
compartments so that it can be moved
around from place to place without
any trouble, this system of wiring can
be used in another way. In such cases,
the aerial and ground can be brought to
any room provided with the wiring
arrangement shown in Fig. 2 by connecting an aerial and ground to the
terminals of a phone plug as shown in
Fig. 4.
Inserting the plug into the wiring
system connects the aerial with one
spring of each jack and the ground
with the other spring of each jack,
then, all that is necessary to connect the
receiver with an aerial and ground is to
connect the antenna terminal of the
receiver with one terminal of another
phone plug, and the ground terminal
of the receiver with the other terminal
of the plug, as shown on Fig. 5. Care
should be taken that the antenna and
ground terminals of the antenna system
and of the receiver are connected to
corresponding terminals of the phone
plugs and of the jacks in the wiring
system.
When only a temporary extension is
required to bring a loud speaker or
aerial and ground system to another
room, a portable jack, such as that
shown in Fig. 6 can be used. The other
end of the cord is connected with the
output terminals of the receiver either
with binding posts or by using another
phone plug to plug into the loud
speaker jack of the receiver. The
loud speaker plug can then be inserted
into the portable jack.
These two devices make it a very
simple matter to carry radio to every
room of a house so that all can enjoy
the programs under the most comfortable and convenient circumstances.
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The Improved Model L2

inthe 1925
Ultradyne

Ultradyne
(Continued from page 140)
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radio frequency amplification and consequently plays its most important part
when you are receiving a long distance
station. Its use does not increase the
volume of the signals received from
the local stations to any appreciable
extent, this not being the object.
Greater volume can always be obtained
by the addition of audio frequency amplification ; but it does increase the
volume of stations at a distance for the
reasons that the weak signals are
boosted in amplitude before they pass
through the long wave radio frequency
amplifier. Since the object of the regeneration feature is to make the
Ultradyne more sensitive to weak signals, it should be evident that it will
not only increase the volume of signals
from distant stations that could not be
heard on an Ultradyne without regeneration.
As has been said, no great difference
will be noticed in the volume of local
stations, but it is surprising what the
regenerative feature does in connection
with the reception of long distant stations. Probably the most advantageous
point is that it insures reliable and
consistent reception from stations that
heretofore faded or swung badly, and
this is exactly what is desirable in a
receiving set.
With the addition of regeneration, it
Will be found that the second stage of
audio frequency amplification is of real
use only when receiving from very distant stations. All the volume desired
is had with one state of audio f requency amplification when receiving
local or semi -local stations. The second stage of audio frequency amplification, however, is quite desirable for
long distance work.

L-2 won honors as the
first receiver to listen in on London
in the International broadcast tests.
Thousands of experimenters built
this set because of its marvelous results recorded in the radio press.

in 1926

again. Dr. J. D. Hullinger of
Clinton, Ia., won first prize in
the Radio Digest contest for best
verified foreign reception during
International Broadcast Week.
He employed the Ultradyne L-2
of course.

A Home Built Ultradyne

THE Ultradyne L-2

The Ultradyne Kit
Consists of I Low Loss
Tuning Coil. I Special
Low Loss Coupler, 1 Type

"A" Ultraformer, 3 Type
" B " Ultraformers, 4
Matched Fixed
sers.

Conden-

$3o.00

is a consistent distance
getter. From 7.30 P.M. Friday, February 26
to 5.10 A.M. Saturday, February 27th, Aaron
Whitener of La Grange, Texas, logged 72 stations,
totaling 69,000 miles of reception. The most distant station was Sydney, Australia, 9600 miles away.
Like Mr. Whitener, thousands have successfully built
the Model L -2 Ultradyne, and claim it the most wonderful
receiver they have known for great distance on the loud
speaker.
In no other receiver is found the "Modulation System"
of radio reception -the most sensitive form of detection.
With the application of regeneration to the "Modulation System" the Ultradyne is capable of detecting the
faintest broadcast signal, regenerating and making it audible on the loud speaker.
In addition, the Ultradyne is the most selective receiver
known. Regardless of close similarity in wave length, it
selects any station within range-brings in broadcasting
clearly, distinctively, faithfully.

Write for descriptive circular and free Radio
Encyclopedia

?3LWÏ3D)1DE

How to Build

and Operate the
Ultradyne
32 page illustrated book

giving the latest authentic
information on drilling,
wiring, assembling and
tuning the Model L-2
Ultradyne Receiver

5e

MODEL
Ina

addition to Ultradyne Kits, we carry a stock of Kits for other
standard Nationally Advertised circuits.

MADISON RADIO CORPORATION
114 -116 E. 28th STREET
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In disconnecting leads between the
radio set and the battery, it is desirable
to disconnect at the battery end first.
This procedure avoids the possibility of
bare ends of the leads from the battery touching and short -circuiting the
battery.
If battery acid is spilled on cloth, it
may be neutralized by pouring some
ammonia over it at once. Bi- carbonate
of soda will answer the purpose if no
ammonia is available. This should be
sprinkled on and then moistened with
a little water. Additional bi-carbonate
should be added until the fizzing stops.

A Big Book Full of Short -cuts, Hints and
Practical Ideas!

"500 RADIO WRINKLES"
The 500 RADIO WRINKLES BOOK is a very comprehensive compilation of the best time and money- saving hints
that can be effected. Under fifteen separate and distinct
headings, the entire field of radio apparatus and instruments
has been covered in simple, understandable language. There
are no ifs nor buts to complicate directions. The Beginner
as well as the more advanced radio man will soon find that
this book contains a veritable storehouse of practical, inexpensive hints toward improving his radio apparatus.
Contains 116 pages; illustrated. Size, 9 x 12 inches.

50c-ON ALL NEWSSTANDS

EXPERIMENTER PUBLISHING CO., INC.
53 Park Place

L-z

New York, N. Y.

NEW YORK CITY
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A REMARKABLE NEW TYPE
OF COIL
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The Bodine R. F. Receiver
(Continued from pug, l,î 2)

Sharper Tuning-More Volume
Greater Distance

choice may be made to suit the build -

er's individual taste and pocketbook.

The BODINE TWIN -EIGHT Radio Frequency Transformer is the first coil to combine
a very limited magnetic field with tremendously
high amplification. The self -contained field pre vents magnetic interference with other parts of
the set and prevents undesired pick-up from
near -by powerful broadcasting stations. Also its
condensed field and close coupling between priinary and secondary windings assures exceptional amplification and clarity of tone. Compact and easy to assemble into your set.
V011

1\l

1

\

TWIN-EIGHT T

Front panel view of the Bodine set.

When the set is wired up and ready
to test give it a final inspection to make
sure that no mistakes have been made
in the connections and that there are
no wires touching each other. After
connecting the batteries put one tube
in a socket and turn up the rheostat to
see that it lights properly before putting in the other tubes. Connect the

.F.TRANSFORMER

LIST OF PARTS

Price $3.00 each, $9.00 per set of 3 accurately
matched coils. At your dealers or sent postpaid
upon receipt of check or money order. Wiring
diagrams free.

EFFICIENT

/III\\

SELECTIVE

Bodine Twin -eight R.F. Transformers. type T -35.
1 Bakelite Panel
7 "x24 ".
1
Base board 81/2"x23 ".
3 Amsco .00035 m.f. SLF Variable
condensers.
3 Marco clockwise vernier dials.
1
Centralab 0 to 200,000 ohm variable resistance.
1 Yaxley 6 ohm rheostat.
Yaxley single circuit jack.
5 Na -aid sockets.
2 Thordarson 2-1 audio transformers
1 Potter
m.f. by -pass condenser.
1 Dubilier .001 m.f.
fixed condenser.
1 Dubilier
.00025 m.f. fixed condenser with grid leak mounting.
1 Muter
single throw, single pole
3

1

ARTISTIC

\\\

%%

switch.

COLLAPSIBLE

1

fluter

3

megohm grid leak.

8 Eby binding posts.
12
6

lengths of No. 14 round bus -wire.
lengths of spaghetti tubing.

BODINE BASKET WEAVE LOOP

AERIALS give remarkable selectivity and distance. Greatly improve the tone quality of your
set for summer reception. These advantages
are made possible by Bodine's exclusive basket weave winding and superior construction. Beautiful mahogany finish, wound with heavy green
silk wire, satin silver dial for logging and
equipped with handle for turning loop. The best
loop at any price. Standard loop with center
tap, $8.50 Equipped with 5 point tap switch,
$10.00. \ \rite for folder.

BODINE ELECTRIC CO.
2262 \V. Ohio Street

..

Chicago

aerial and ground to the proper binding posts and see that the loop switch
is closed.
The aerial and lead -in
should have a combined length of 75
to 100 feet. Plug in the loud speaker
and turn the rheostat and high resistance knobs almost all the way to the
right. Now turn the dials, keeping

1926

A.

The R.F. coil used in the set.

READ

"AMAZING STORIES"
The Great Magazine
of Scientifiction

25c ON ALL NEWSSTANDS
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Vegetables Grown in Your
Own Garden Taste Best
(Continued

them all reading about the same, until
a station whistle is picked up. Then
turn the high resistance knob to the
left until the whistle stops and adjust
all three dials until the station comes
in best. Make a record of the dial
readings for future reference. After
you have the set logged and have become familiar with the method of tun-

from

page 160)
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fier, and required a 30 inch cabinet
to house. Fig. 3 shows the latest development in regenerative circuit design-the one Bill spoke of -that has
but two controls and requires with the

audio amplifier, nothing larger than a
10 inch cabinet.
This is bringing simplicity in radio
down, or rather np, to an art especially when it is considered that Fig. 3
with its two controls is in many ways
more efficient than Fig. 1 with 14
controls.
The circuit of Fig. 3 employs the
Clarotuner, the only three circuit tuner
on the market that makes use of the
latest feed -back development-tickler
fixed and resistance controlled. This
is a distinct improvement over the old
style of rotating type ticklers, for these
reasons:
Rotating tickler types of three drcuit tuners have the stability common
to regenerative receivers working at
peak efficiency in that they burst into
oscillation
"spill over"
whenever
the circuit is disturbed. This efficiency has been overcome in the Clarotuner by having the tickler always in
fixed relation to the secondary and
controlled by a variable resistance, in
this case a Clarostat, which not only
makes the circuit more stable, but increases the volume as well because
close coupling can be maintained between tickler and secondary on all
wavelengths.
The function of the Clarostat, R.I.
across the tickler or plate coil, L.I., as
shown in Fig. 3 is to strengthen or

-

NEWEST 1926 EDITION
Shows the latest circuits. the newost developments In radio at startlingly low prices. Get
the parts you want here and save money.
The best In parts. kits, sets and supplies.
Orders Oiled same day received. Write of one or more
for free copy NOW; else please send names

radio tans.
BARAWIK CO., 102-132 So. Canal St.. Chicago. U.S

ing it will never be necessary for the
set to whistle as you can set all three
dials to the proper readings and then
turn the volume knob until the signal
comes in clearly.
For loop operation use a Bodine
Standard Model B -12 -X Loop Aerial.
This loop brings in KSD at about 97
on the first dial and reaches the low
wave stations satisfactorily. Connect
the two outside terminals of the loop
to the Ground and Loop binding posts
respectively, having first disconnected
the ground and aerial leads. Open the
loop switch so that the first coil is disconnected from its condenser and the
loop is being tuned in its place. For
any station, dials 2 and 3 will read the
same as when tuning with the outdoor
aerial but the first dial will have a
somewhat different setting. The loop
should be pointed approximately in the
direction of the station desired. In
tuning out an interfering station the
position of the loop must be adjusted
carefully. More careful adjustment of
the dials is necessary when using the
loop aerial.

-
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weaken the magnetic field produced
by this coil without disturbing the constants of the rest of the circuit, which
invariably accompanies a change in the
position of a movable tickler. Another
feature of the resistance control in the
Clarotuner is that a more even approach to the point of saturation -the
"spilling over point" -can be effected,

allowing weak and distant stations to
be pulled in that would be entirely lost
with rotating type ticklers.
The modulator shown in the drawing of Fig. 4 has been found to be a
necessity wherever transformer coupled audio frequency amplification is
employed. Its f unction across the secondary of the transformer as shown is
to balance the amplifying characteristics of the combination of transformers, so that all voice frequencies, high
and low, are amplified to the same degree.
It also serves in the convenient
capacity of volume control. A Clarostat should be used here because it is
extremely important that the modulator have the requisite range and that
it can be depended upon not to change
its resistance setting down when ad-

justed.
All the terminals on the Clarotuner
are designated and it is incorporated in
the circuit of Fig. 4 by having terminal No. 1 go to the antenna, 2 to the
ground, 3 to one end of the grid condenser and leak, (of which the other
end goes to the grid of the first or detector tube) 4 to an A plus lead any
place in the circuit, 5 to the terminal
marked "P" on the first A.F. transformer, (of which the terminal marked
"B" goes to the "B" plus Det. terminal
of the binding post strip) and 6 to the
plate of the detector tube.
Forty-five volts is commonly used
on the plate of the detector tube but
if the circuit oscillates too violently,
that is, "spills over" too suddenly at
this voltage it should be reduced until
the regeneration control is smooth and
even. Failure of the circuit to regenerate can be remedied by increasing
the capacity of the by-pass condenser.
An incorrect grid leak value will also
cause instability in the circuit, and care
should be exercised in selecting the
right value.
The list of parts required are as
follows :
1 Clarotuner Model TCH.
1

.0005 variable condenser.

2 Audio frequency transformers.
3 RCA 201 -A tubes.
3 Amperites
1 Mucher binding post strip.
1

3
1
1
1
1

1

Clarostat
Tube sockets
.00025 Grid condenser, mica mould.

.001 By -pass condenser, mica mould.
2 megohm grid leak, mica mould.

Single circuit filament control jack.
7 x 10 or 7 x 14 panel, micarta.

The circuit will fit nicely without
undue crowding on a 7x10 panel, but
if it be desired a 7x14 panel will give
spacious room for all the parts.

WANTED -MEN

RADIO
TO LEARN
.
., s

Radio Experts Earn
$75 to $200 a Week

Look into the easy money -making opportuni-

ties in Radio. You can quickly learn in spare
time-at home by mail-how to successfully
install, repair, and construct radio sets. Under
our simplified home -study plan there is nothing difficult about it. No previous experience
is necessary. Send today for our big free booklet which tells all about the opportunities
how to build up a profitable radio business
without capital -or qualify for a high- salaried
position with the U. S. Gov't, the Steamship
and Railroad Companies, and the thousands
of corporations needing trained men.

-

I1

Read What Others
Have to Say About
Our Training
Makes 100% Profit
I have not finished your radio course.
but it has already paid for itself sev-

eral times.

I am now building sets at a profit of
over 100 per cent. in addition to the
profit
or installing it. That's not so bad, ie
Yours truly.
it?
(Signed) Harry E. Watson, Pa.

Income Increased 300%

After completing your course I
started my own radio business. My
income is 300 per cent more than before 1 enrolled as your student.
I find the course "just the thing" in
my radio work, for it covers every
practical point that comes up. I can
recommend it most highly to anyone
interested in radio. Sincerely yours,
(Signed) K. O. Benzing, Iowa.

Earns $50 a Week in
Spare Time

As a result of your training I have
been able to earn over $50.00 a week in
my spare time. During the coming
season I hope to do much better.
I am recommending your course to
all my friends, and in this way show
my appreciation for lifting me out of
the low pay class. Very truly yours.
(Signed) Werner Eichler, N. Y.

Passes Radio Examination

I have passed the amateur radio ex.
amination; station call letters 7 KK.
Yours truly,
(Signed) Alex H. Sokoloff, Washington

Coast-to -Coast 5 -Tube
Receiving Set
Given with the Courseset

This latest model. high- powered three -tube receiving
is now supplied new members without extra cost. Has a

receiving radius of 1,000 miles- performs equal to sets
selling at $50 and up. Read radio engineer Mohaupt's
guarantee to teach you how to make sets as fine or
better to sell at a good profit. This is a special offer
subject to withdrawal at an early date-so act promptly.
"I pledge my personal attention to every member enrolling in our Association at
this time. Your individual
problems and questione will
be answered by me. and I will
work with you at every stage
of the course, guiding you till
fully trained, including Government examinations for
Operator's license."
A. G. MOHAUPT
Mr. Mohaupt, head of Radio
Association of America, is a
Graduate Electrical Engineer, University of Wisconsin; former Radio Instructor
for the U. S. Government:

author of "Practice and

Theory of Modern Radio."

Get all the facts. Act
Mail the Coupon NOW!"
the special free

be-

receiving set offer expires. Let us prove to you that radio
is easier to learn and offers bigger money than any other
business or profession you can get into,

e

RADIO ASSOCIATION OF AMERICA.
4513 Ravenswood Ave., Dept. K-6 Chicago.
Please send me details regarding your Expert Home- Training Plan and offer of a
FREE.

I
Radio Set I

1000 -mile

I

Name

I

Address

I

State

Lity

a

J

SURPRISE YOUR FRIENDS- READ

MAGIC"
"POPULAR
by the Staff of
SCIENCE & INVENTION

Under the Direction of Prof. Dunninger
Be the popular man in your circle of friends. Entertain them and hold their attention with a thousand

surprises.
POPULAR MAGIC contains thousands of entertaming parlor tricks, as many magical stunts and a
book full of mystic novelties. A new set of tricks for
every day of the year.
Contains hundreds of illustrations. Large size 9 x 121

50c -ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO., INC.
53 Park Place

New York, N. Y.

.POPULAR

MAGIC
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MOLL I FORME

An Easily Built

ÏB"UNIT

Supply Unit

REPLACES
dd

«B

n1,

(Continued front page 137)
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BATTERIES
IN

less than 2 hours can you build the
Simple and Efficient B Unit described
in this issue.
Use genuine Molliformer parts and rest assured that you
will have a B Unit fully equal to the better kind.

Eliminates all A C hum and power noises.
Utilizes full wave rectification and does
away with all B Batteries.

Output

15

30

(aluminum) elements of the rectifier
forms our high voltage tap for the
amplifier tubes, while the lead from
the graphite (1) posts forms the
minus B tap. To provide a tap for
the detector tube a fixed resistor of
100,000 ohms is connected into the
plus amplifier tap and another condenser of 1 to 2 mf. capacity is connected between plus detector and

These sizes have the correct resistance when used with the B Unit.
The output of the power transformer
should not be any higher than 160
volts. With a 25 watt lamp in the
primary lead this will give a DC
output of 15 milliamperes at 130
volts or 30 milliamperes at 95 volts,
which is sufficient to take care of all
receivers using six tubes or less. It
will even supply some Superheterodyne receivers using eight or nine
tubes, if they are designed with an
eye for economy.
A word about the rectifiers:
As stated before, the aluminum
should be the highest grade avail-

milliamperes at 130 volts or
"

"

"

95

A steady, dependable source of B Power
that will bring out the best there is in

our receiver.

List of parts:
lower Transformer 60 Cycle

I

A C

2

"

I
I

I
I

6.00

Nlolliformer (125 henries)
6.00
improved rectifiers with chemicals
2.00
Filter condensers 2 `l F
3.30

IMF

64

1.30
.75
.15

Lavite Resistor 100,000 ohms
Light Socket
nstructions

Total
Complete kit of above
Completely assembled

15

$19.65

parts....
B

Unit..

$17.00
$24.50

add $2.00 for 25 or 40 cycle Units.
Shipped direct, if your dealer does not
stock. Sold with guarantee of satisfaction or money refunded.

Tested and endorsed by Radio News,
Radio Broadcast, Popular Radio, Radio
Digest, Radio World and many other high
authorities.
Dealers and Set manufacturers write for
discounts!
Special designs to deliver up to 200 volts
can be furnished. Send for details and
state requirements.

C. E. Jacobs, Sole Mfrer.
2801 -05

1926

Kedzie Ave.
Chicago
N.

FREE RADIO GUIDE
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Another view of the "B" supply unit. In this photo all wiring is in evidence.

minus B. This fixed resistor will
give a voltage of around 25 and is
correct for hard tubes. Should the
builder desire to use a soft tube of
the 200 or 300 variety, a variable
resistor, such as a Bradleyohm or
Clarostat should be connected in
series with the fixed resistor. This
will give a very flexible adjustment
and works out very well. If another
tap should be required for the radio
frequency tubes, such as 45 or 67
volts, this can also be arranged by
tapping into the plus amplifier line
with a Bradleyohm or Clarostat.
Any voltage from 40 to 80 can be
had this way.
Where the B Unit is to be used on
the average receiver which requires
only 90 volts on the amplifiers some
kind of an adjustment must be provided to regulate its amplifier voltage.

One of the best and cheapest

ways to do this is by some form of
resistance in the primary side of
the power transformer. This can
readily be provided by the ordinary
electric light bulb which may be had
in sizes varying from 10 to 40. watts.

able, and is best procured from makers of B Units. Most manufacturers
have a secret compound which they
furnish for the electrolyte and these
can also be had readily. If the con structor can get a supply from a
local chemical house, he may choose
a number of rectifying salts. Some
of the better ones are : 1. ammonium
phosphate (Monobasic) ; 2. ammonium borate ; 3. sodium acid tartrate.
The chemicals should be 100%
pure and nothing but clean distilled
water should be used. Be sure to
have no trace of acid in the solution,
and for this reason do not use a hydrometer for filling the jars if it has
ever been used on a storage battery.
The B Unit described herewith
will be found to be very smooth and
free from all AC hum on practically
every type of receiver. Those using
loop aerials should have the minus
post of the A battery grounded, if a
slight hum comes through. If a receiver is provided with a ground,
and there is still a hum, this may
be due to the fact that the A battery
is not connected to the ground with-

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

This should
always be done, otherwise there
might be an annoying AC hum.
The hardest receivers to handle
with a B Eliminator are those using
resistance coupled and impedence
coupled audio amplification. On resistance coupled sets, it is advisable
to use a higher plate voltage on the
detector tube than is recommended
if a B battery is to be used, and the
tubes in the audio amplifier should
be shifted around until the best combination is found. In case of trouble,
the manufacturer of the resistance
coupling should be consulted, as he
is able to give additional information
on his products.
The current consumption of. a B
Unit with electrolytic rectifiers is
very small. With a well designed
transformer and a good rectifier the
cost per hour may be as low as 1/20c
per hour, and rarely more than 1 /5c
per hour. As far as service goes,
one can expect 1000 hours and more

167

in the receiver proper.

before the electrolyte will have to be
renewed. When this is to be done
the aluminum electrodes should be
cleaned with fine sandpaper to remove the layer of oxide. The rectifiers connected in the bridge form of
circuit are self -forming, and do not
have to be formed before putting
them into the B Unit.
A good many of my readers have
asked me if this scheme of making
DC current for the plates of the
tubes could not be utilized also to
eliminate the A battery. The theory
is fine, but in practice it does not
work out so well. To make an A
Eliminator on the same style as the
B Unit would make a rather unwieldy piece of apparatus and would
require more attention than a stor-

age battery with a trickle charger.
'

l':
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Fixed Condensers in Radio
Receiving Sets
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should he connected at this point.
It will be noted that in some of the
previous paragraphs definite data is
given regarding the sizes of condensers,
whereas in other places, no data is
found. This is because of the fact
that in some cases it will be necessary
for you to determine the size of the
condenser that is particularly suitable
to your needs and, therefore, it is advisable that every experimenter have
an assortment of condensers of various
sizes at his command so that the best
capacity can be quickly found. Another thought is to use a calibrated
variable condenser and to place this at
the desired point and change its capacity until the best results are obtained.
Then, read the capacity being used on
the calibrated scale and obtain a fixed
condenser of approximately the same
capacity.

NORDA RSON
Trade-Mark

90-/]5

The Thordarson Autoformer amplifier fully amplifies
every note in the musical scale. The only step up
ratio amplifier that gives perfect bass note reproduction. Used in the more recent high powered broad$5.00
casting stations. Price each

Rgirtrrd

All Frequency Amplifier

R -

200

Amplifying

Transformer -Super
sized core and windBuilt for the
ing.
Musical Epicure.
Price each...58.00

B. Eliminator Transfor
former

-Bestelimi-

nators. Large capacity. will not heat
up or hum. Price

Sub -Panel

pletely shielded.
Capacity 60 milli-

Same electrical con-

henries. Com-

amperes. For filter
circuits. Price each.

$3.00

$7.00

-

Amplify-

B- Eliminator Choke

-30

Raytheon
each

V

e

ing

Transformer

struction as stand-

ard transformer.
2 to 1 ratto.. $5. nn
31.4 to I ratio 4.00
6 to 1 ratio.. 9.50

JflORDARSQ
Transformer specialists since 1895
WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Huron and Kingsbury Streets, Chicago, U. S. A.

You can build hundreds
of useful things at home!
"How to Make It," a big book compiled from the
great magazine, "Science and Invention," is full to
the brim with hundreds of up -to -date things to make
at home. Things that can be made by any man with
only a few simple tools.
Shows you how to make even thing from furniture
to battery chargers.

Contains 116 pages, 300 illustrations.

9 x 12

inches.

Large size,

50c -ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO., INC.
53 Park Place

New York, N. Y.
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Here's the Latest
Radio Book Published

Price

50c

a0

116

A big book full of short cuts,
hints and practical ideas

PAGES

The

500 RADIO WRINKLES BOOK
is a very comprehensive compilation
of the best time and money saving
hints that can be effected. Under fif-

RADIO QUESTIONS
AND ANSWERS

300

teen separate and distinct headings.
the entire field of radio apparatus and

instruments has been covered in
simple, understandable language.
There are no ifs nor buts to complicate directions. The Beginner as well
as the more advanced radio man will
soon find that this book contains a
veritable storehouse of practical, inexpensive hints toward improving his
radio apparatus.

ILLIiSTRATIONS

-

PRICE 50c THE COPY
SOLD EVERYWHERE

If your dealer cannot supply you write
direct to us using special coupon on

this page.

Price

EXPERIMENTER PUBLISHING OQ
NEW YORK CITY

Amateurs Handibook
,,
Loy

the ,.,.
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't..p.-r., `

50c

Radio's finest data book
The best Radio articles
of the year

-

The "RADIO NEWS" Amateurs' Hand ibook is a large 116 page magazine
size book containing a wide, varied
and carefully selected array of the
finest and most helpful radio articles
that have appeared in the pages of
Radio's Greatest Magazine, RADIO
NEWS.
The cream of practical, up -to -the
minute, circuits and miscellaneous information and data is culled from
RADIO NEWS and presented in compact form in this book. It embraces
every phase of radio, but particularly
the new and more practical receivers
and circuits developed for modern reception. Size of this book is 9 x 12
inches. It is sold everywhere. PRICE
50c THE COPY.
If your dealer cannot supply you use
special coupon on this page.

A brand new book filled to the brim with a priceless array of selected
Questions and Answers that are necessary to everyone in the construction, care
and maintenance of modern sets, including information on hundreds of simple
and complex circuits in common use today.
In presenting this most valuable assortment of questions and in answering
them in the best and most understandable way, the staff of Radio News feels
that it has treated a book in which appears the cream of every radio man's
problems and the best method of coping with them. There is contained invaluable information on every phase of radio. Information on hundreds of simple
and complex hookups is given in clear and concise language. information on
practically every type of receiving set, manufactured receivers, vacuum tubes,
miscellaneous circuits, and in short just what the radio enthusiast needs as an
unerring guide and aid. This book abounds in priceles- data that is worth far
more than the nominal price at which it sells.

SOLD AT ALL NEWSSTANDS
If your dealer cannot supply you write direct

-use

coupon below

if

desired.

EXPERIMENTER PUBLISHING CO., Inc.
53 Park Place, New York, N. Y.
EXPERIMENTER PUB. CO., Inc ,
53 Park Place, New York City
Enclosed find S
for one copy of [ I 1001 RADIO QUESTIONS
AND ANSWERS; [ 1 500 RADIO WRINKLES; 1 1 AMATEURS'HANDIBOOK,
Check Magazine desired
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Building the Aero -Dyne
Receiver
(Continued from pagc 133)

Aero Coil Units that Meet the Inductance
Requirements of Any Set
Tuned Radio
Frequency Kit
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neath the sub -base in order to present
the best of appearance.
The coils should be mounted as
shown in the sketch, the antenna coil
upright, second RF coil horizontal and
with its axis at right angles to the
panel, and the third coil (detector) ,
horizontal with its axis parallel to the
panel. This mounting provides the
minimum of interstage magnetic coupling and makes oscillation control very
much easier. The condensers, tube
sockets, audio transformers, rheostats,
varible resistance and filament switch
are mounted to the baseboard and
panel in the positions clearly shown. It
is a good plan to attach soldering lugs
to all terminals of apparatus before it
is mounted, making sure that all contacts are tight and will not work loose.
Inspect the tube sockets especially as
they are the greatest source of trouble.
Check each wire on the drawing with
a pencil. Wire directly from the plus
A post, through all the sockets and
rheostats back until you end up at the
minus A post. Then check the wiring
once, insert five tubes in the sockets and
connect a storage battery to the proper
posts. Snap the filament switch and
control the brilliancy of the filaments
with the rheostats. The left hand rheostat controls the RF tubes, the center
controls the detector, and the right hand
controls the two audio tubes. If everything checks OK, go on with the wiring, if not carefully recheck until you
find the trouble. Many blown tubes
can be saved by these precautions.
The rest of the wiring is simple.
Keep all grid and plate leads as short
and direct as possible and of nearly
the same length. Wire in the varible
resistance and by -pass condensers, being certain that the cpnnections of
these latter are exactly as shown. If
the mfd. by -pass is incorrectly connected a great deal of unsatisfactory
oscillation may result.
When the wiring is complete, connect up the batteries and insert one
tube in the socket. It should control
the same as before. If anything has
been done wrong, this procedure will
save the other four. Everything will
probably be found OK, the other tubes
should be inserted and filaments lighted
to average brilliancy. Insert phones in
first jack and connect antenna and
ground. Set the three tuning dials at
the same reading, and vary the adjustable resistance. The set should go into
oscillation as the resistance is decreased
or turned to the right. This condition
is manifested by a soft swish or thud,
accompanied by increase in volume of
static or signals. The sensitive position of the variable resistance for dis-

Consists of one Aero -Coll antenna
inductance with variable primary
and 2 Aero-Coil Radio Frequency
Transformers. Tuning range below
200 and above 550 meters when
shunted with a good .00035 condenser. S. L. F. Nickel plated
brackets which fit any condenser
or mounting to sub -panel included
in kit. Also complete instructions
and constructional data for making
the most efficient tuned radio frequency receivers ever designed.

$12.00

The Aero Coil 3 Circuit Tuner
Another adaptation of the patent - protected Aero Coil construction and for
that reason the most efficient 3 circuit tuner ever offered. Nave length range
below 200 and above 550 meters when shunted with a good .00035 condenser. $8.00.

The Aero Coil Radio Frequency
Regenerative Kit
Consists of one AERO COIL 3 Circuit Tuner and one AERO COIL Antenna Coupling Transformer. 1lfakes the most powerful, most selective
4 tube, non -radiating set possible to build.
$ 1.00.
1

The Aero Coil Wave Trap Unit
Also for Crystal Sets
By reason cf the characteristics made possible by the Aero Coil construction, this unit maires
a very efficient wave trap. $4.00.

The Aero Coil Oscillator
For Super Heterodynes
The characteristics achieved through the use of the Aero Coil principle make of
this instrument the ready means to tremendously increase the efficiency of the
oscillator circuit in any Super Heterodyne receiver. $5.50.

The New Low Wave Tuner Unit
The Aero Interchangeable Short Wave Tuner has a range of 15 to 130 meters. There is no
reason why the experienced amateur may not hear foreign stations practically every night. Set
of 3 Aero Coils with mounting base and descriptive bulletin, $12.50. Also Coil No. 4 and Coil
No. 5 -to cover broadcast band, $4.00 each.

Complete description of all Aero Products on request. Order
from your dealer or send his name with your order to-

AERO PRODUCTS, Inc.
1768 -72 Wilson Ave., Chicago
Pacific Coast Representative:
Henger Seltzer, 1111 Wall St., Los Angeles, Calif.

RA:INS

RADIO CATALOG & GUIDE el 1.0«c-t ideas,
over 100 approved special hook -ups with Ilustrations. Tremendous savings on standard radioparts, sets, kits.
Be sure to get this thrifty book before you buy. Wonderful? Unusual? You'll say so. Write letter or postal NOV.
BARAWIK CO., 102 -132 S. Canal St., CHICAGO, U.S.A.

FREE

CORBETT CABINETS

READ
"AMAZING STORIES
New, Novel Scientifiction

25c on All Newsstands

Model "T" With Gold Line Wood Panel
Illustration shows the most popular cabinet on the market. All popular sizes in stock, made in mahogany finish,
mahogany and walnut, 8" and 10" sleep inside, piano hinge.
We are authorized manufacturers of the LC -26 and Best
Superheterodyne cabinets: also have in stock cabinets for
Hammarlund- Roberts, McLaughlin and other good circuits.
CONFOLESt in stock with and without loud speaker which
are adapted for any type panel arrangement straight or
sloping.
See your dealer or write us direct for illustrated Initier
"RC" showing nest season's line of cabinets. consoles,
tables, panels, and our special ITALIAN CHEST MODEL.

CORBETT CABINET MFG. COMPANY
St. Marys, Penna.
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Localized Control
Condenser
THE Na -Aid localized control

condenser solves the problem of
single tuning control. A radically
improved design now makes it possible to obtain the efficiency of multiple control sets with the advantage
of tuning from a single point. Briefly,
this condenser brings the three controls of the condensers through a
single opening in the panel so that
the tuning is all accomplished from
one point without any loss of efficiency in the set. All condensers
may be moved at once, or each one
may be moved separately.
This type of condenser meets the
popular demand of the public and
of the manufacturer and fits into
what is largely conceived to be the
ideal solution of the difficult problem of tuning.
List Price Triple Condenser $10.00
Double Condenser $8.00
Complete with tuning drums

See your dealer about this interesting new
development in the field of centralized con trol.-Or, write direct to the Alden
facturing Co., Dept. X2, Springfield. ManuMass.

ALDEN MANUFACTURING CO.,
Dept. X2, Springfield, Mass.
Please send me complete information about
the new Na -Aid Localized Control Condenser.
Name

Street
Town

ti

State

My dealer's name is

Sent
Prepaid

SPACES

Anywhere
in the

PERFECTLY

$

7 50

U. S.

IRE
INDER
eliminates the most trying
and difficult job in building
secs.
Saves hours In time
and waste!
Minis automatically and uniformly any
thickness of silk, cotton and
enamelled wire into practicalb' any style coil from N
in. to 4 1/2 1n. diameter and
up to 10',4 in. lung. Full
instructions with each machine.
Ready for instant
use. Nickel plated throughout, strongly built.

SEND

NO

-

way we pay the postage.

Wizard Wire Winder Co.
38 2C Central Avenue
Los Angeles, Calif.
I

Investigate!

Sold on

an

Absolute

Money

Back.

Guarantee

SELL MARVELOUS NEW RADIO INVENTION
THAT IMPROVES
summer teceptlon 100%. EfTarsee marvel inside antennae
gists better tone. greater selectivity. less static. Sells to
owner for only $4.00. Write today. Fishwlek
Radio Co., 137 W. Central Parkway. Cincinnati. Ohio.
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Up -to -Date Tuning Control
(Continued front page 149)

MONEY

We'll send your \WIZARD
C.O.D., or enclose $7.50
with your order
either

Dealers!

tant reception is just below, and as
close as possible, to this point of oscillation. The set will only oscillate when
the three dials are in resonance.
Now adjust the primary on the antenna coupler to about 15 degrees from
the main coil, as shown in the photo graph.. Sweep the scale, from zero
to 100, keeping all three dials in step,
and the receiver just below the point
of oscillation with the variable resistance. The position of this resistance
will be different for every wave-length
( for best distance reception) and will
be further to the right for higher wavelengths. For local reception the resistance need seldom be touched.
The adjustable primary coil is one
of the biggest features of this system's
success under varying interference
conditions.
Lifting the primary
further away from the secondary increases selectivity and decreases volume. Putting it closer causes the opposite to be true. The best compromise
for each condition of interference,
length of antenna, etc., can be best
found by trial. When local stations
are off the air, of course, the best distance reception can be had with the
primary coil fairly close to the second ary. The user should familiarize him sel f with these effects so that he may
obtain the most out of the set.
If all instructions are carefully followed and the simple operation clearly
understood, there is no reason why the
user cannot obtain very superior results with this system. Some remarkable distance records have been obtained right through adverse conditions
of local interference, when other similar sets have been helpless. Again the
superiority of good design, low -loss
parts, careful attention to detail and
complete instruction in operation,
triumphs

dials or some form of so- called Vernier
was used. These controls were simple
and efficient. Variation in antenna and
in tubes was taken care of. Each circuit was operated in maximum. Once
located, a station could be logged and
returned to at will.
The awkwardness of the three separated controls early led to attempts
toward simplification. A single main
control driving all three condensers
with separate small condensers for
final adjustment of each circuit was
used for tuned radio circuits. This had

the advantage of making the rough
adjustment easier, but three separated
controls were still necessary. Unless
all controls were in the exact position,
signals, especially the weaker ones, were
lost. This device was also difficult to
log. A similar result was obtained by
loosely connecting the condensers so
that all could be moved together or the
tuning controls set separately. This
device could be logged, but was not
particularly easy to handle. This and
similar devices were used to considerable extent, but all introduced complications, added expense and still left at
least three separated adjustments to be

made.
The attempt to provide actual single
control encountered many snags. It
was necessary to compensate for Jiff erences in antenna, tubes, slight variations in coils and condensers, and
capacity effects from the surroundings
of the set. The result was usually that
the tuning of all circuits was broadened and the extra apparatus was
added to compensate for the loss of
efficiency. Results approaching and in
some cases actually equalling the performance of separate controls were
obtained. However, simplification of
controls was procured at the sacrifice
of efficiency, economy or both. To
overcome the decrease of efficiency to
compensate for all the variations of the
set, considerable extra apparatus and
expense was necessary. More careful
adjustment and servicing of the whole
was required to obtain anything like
the same performance previously obtained with separated controls.
It remained for localized control to
provide the real solution universally
in its application. By centralizing all
controls at one place, where all are under the fingers of one hand, single control advantages are realized. The
three controls move at will as one. The
station is picked up and with a slight
motion of the fingertips is brought to
maximum. Perhaps it is a lecture,
and you wish music. Another slight
motion of the fingers and another station comes in, and again, with the sane
controls is brought to maximum.
The notion is rapid enough to enable you to go from highest to lowest
wave lengths almost instantaneously,
yet the sane control is so delicate that
maximum value, even of the sharpest
control is easily reached. Handsome
appearance, universal application, with
Bakelite, metal or wood panels and the
elimination of body capacities have
been combined by the designers of this
device with the condenser corrected to
get the best distribution of stations.
The localized control marks a big
step forward in the simplification of
radio controls. For the amateur set
builders, as well as for the regular
manufacturer, this new method of tuning offers advantages never before attained.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

171

IIIIIIIII'^.!'^I l°I:IIII',I'UN2^.!,I^^,,rqpl.'r."!".nl',r1:1iiInT.'"'tilnt!!gf@uun,llll!.nt^IIIIIillllllllllllt

The Use of Meters in
Radio Sets
(Continued from page 98)
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in the carpet or ruining the furniture of the household on account of
spilling acid.
To many fans the thought of grabbing a hydrometer and finding out
if the battery needs charging seems
repulsive, for some strange unknown
reason. Why this is so we will not
hazard even a wild guess, but, alas,
such is the case. However for those
gentlemen, who have the anti-hydrometer complex, there has lately
been introduced a remedy.
This remedy is shown in the accompanying illustration. The panel
meter with the double scale should
prove to be a boon to the gentlemen
with the complex that we mentioned
above. On the left side of the scale
is indicated what the battery is
doing; i. e. whether it is discharging
or being charged. This is a great

advantage, for many times the battery charger is in the cellar along
with the storage battery and the set
it upstairs. Now it is entirely possible for a system of switches to be
devised so that, by merely throwing
a switch, the battery is put on
charge and the rate may be observed by means of this meter.
But we can hear our friend with
the complex mutter, "How does that
save my poking a hydrometer into
the battery ?" He should look closely
at the other end of the meter scale
before he cries ; for there he will
find a scale having three colors instead of the familiar figures. These
colors are green, yellow and red ;
and if he is familiar with railroad
signals he will find a similarity. Beneath the green section of the scale
is marked "Full ;" beneath the yellow strip will be found " /," and
under the red part, which is universally known as Danger, is found "Too
Low." The needle of the meter is

sent to that end by merely pushing
the small button in the middle of
So with one of these
the meter.
meters installed on a receiver there
really is not a great deal of excuse
for not knowing the condition of a

storage battery.
The other small meter is one of
the more familiar type. This is also
mounted on the front of the panel,
is used to determine the amount of
voltage at the terminals of the "A"
and "B" Battery, depending on the
manner in which the meter is connected. This type of meter can be

obtained in several different ranges,
for reading the voltage, as well as
the current delivered by a battery.
The largest of the meters in the

illustration should delight the heart
of an experimenter, for it is really
five meters in one. By connecting
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NEWS

THE "RADIO NEWS" Amateurs' Handibook

Amateurs landibook
Radio Experts

is

a large 116 -page magazine size book containing a
wide, varied and carefully selected array of the finest
and most helpful radio articles that have appeared in
the pages of Radio's Greatest Magazine, RADIO
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The cream of practical, up-to- the -minute, circuits
and miscellaneous information and data is culled from
RADIO NEWS and presented in compact form in
this book. It embraces every phase of radio, but particularly the new and more practical receivers and circuits developed for modern reception. Size of this book
is 9 x 12 inches. 300 Illustrations.

50c --ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO., INC., 53 PARK PLACE, NEW YORK, N. Y.

172

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

INTRIGUE!

RALPH 124C

41+

Read this powerful gripping story

RALPH 124C 41-1By Hugo Gernsback
N 1908, Mr. Hugo Gernsback, Editor of RADIO NEWS
and other magazines, published the first radio magazine
the world had ever seen-"Modern Electrics." In one
of these volumes he ran a story entitled "Ralph 124C 41+ A
Romance of the Year 2660." This story, although written
many years ago, proved more valuable as the years went by,
because many of the prophecies made in this book gradually
came true.
Against an amazing background of mechanical electrical and
chemically altered life of mankind there is set a brilliant and
colorful romance in the life of the greatest living scientist of that
age.
Ralph's love for the beautiful stranger, his conquest of his rival
and the worsting of the great saturnine Martian, culminating in
a running fight in space with tragedy and terror conquered by
almost unbelievable and incredible weapons, make one of the most
interesting and gripping stories ever told.

BUY YOUR COPY TODAY
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Publishers

Experimenter Publishing Company, Inc.,
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leads to the different binding posts
two voltages can be read, 0-7.5 and
0-150. The current ranges are 0 -15
milliamperes, 0-75 milliamperes and
0-7.5 amperes, these being about the
only ones needed by the experimenter in the radio field.
The person \\ho is familiar with
meters in general will wonder. where
is the switch to throw the different
resistances, that are necessary, into
the circuit' This sw'itchin is taken
care of in quite a unique manner.
The outside rim of the round meter
case is knurled. providing a grip to
turn the case. An arrow on the
side of the case indicates the voltage
14( r
or the current to be read.
wish
to
test
instance. suppose we
the voltage of our "ß" battery. We
r. ill connect the leads to the two
binding pasts marked 150 volts and
turn the meter case until the arrow
points to the same designation. The
reading of the battery will ix foun.1
on the upper scale of the meter, which
is 0-150.
The intelligent use of meters
should be cultivated by the radis
fan. These little instruments are
not so very expensive. and upon several occasions we have been repaid
the price of the meter, many times
over. in the saving of tubes. After
r

a set is built. a voltmeter is a might
handy instrument to have. in order
to check up on the wiring and see
that we are not trying to light the
tubes with 90 volts or something
equally foolish.

(Continued from page 103
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needed and a little increase in volume
is desirable, the tuned primary will be
found most effective.
For connecting one or the other of
two fixed condensers in a circuit with
an inductance or some other instrument. the circuit shown in Fig. 16 can
be employed. Here another standard
type of single -pole double -throw cam
switch is employed and the connections
are perfectly clear.
For shunting a variable condenser
with a fixed condenser so as to increase
the effective capacity of the variable
condenser Cl, the switch shown in Fig.
17 is employed. This is of the type
shown in Fig. 6 and connected in the
circuit with it is a fixed condenser C.
Closing the cam switch connects the
two condensers in parallel and opening
it leaves only the condenser Cl in the
circuit.
A careful study of the drawings reproduced herewith and of the directions given in connection with them
will quickly show the reader a good
many tricks that can be employed with
jacks and switches.
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Improved FRESHMAN
'Tilt" Low Loss Kit
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Amplification Without
Distortion
(Continued from page 141)
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plate current increases, as a distance
control (control of r.f. amplifying tube
filaments) it does exactly the same, as
an oscillation control it does the same
thing in another manner. it is emphatically everything but a quality control
!

.00025 M.F.

.1

.1 M.F.

Such an automatic rheostat is the
This device
operates on the Thermo- Electric principle.
Two ways of controlling volume
are given here : In Fig. 5 we see the
conventional two -step amplifier. But
with a volume control in the form of
a variable resistance across the secondary of the first A.F. transformer.
Another way of perfectly accomplishing the same thing is given in Fig. 6,
well -known Amperite.

M.F.

.

.1 M.F.

MODULATOR 500.000

ONO

1 MEG.

.1
MEG.

.5
MEG.

Mf'6.

AHPERITE

Al;'

.25
MEG.

AMPERITE

AMPERITE
ÁMPERITE

.C"

Straight Line Wave Length
Condensers With Low Loss
Self Balanced Coils
These are the iden- _ç(
tical units which Y

have made the

FRESHMAN

50

MASTERPIECE
factory built Receivers the World's
Greatest Radio Sets.
Complete instructions for building
this powerful five tube receiver,
written in plain everyday English,
together with actual size schematic
wiring diagram, are furnished with
every FRESHMAN "TRF" Kit.
Sold by Authorized
Freshman Dealers Only!

CHAS. FRESHMAN CO., inc.
Freshman Building, New York
Washington Blvd., Chicago

2626 W.

1926
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FIG.6
Ole moral seems clear : The rheostat should do one thing and one thing
only : regulate the filament current to
its proper value. If it does so automatically, so much the better then no
one will fool around with knobs that
serve only to either shorten the filament life or to distort the reception.
:

500,000

DISTORTIONLESS VOLUME
CONTROL:
OHM POTENTIOMETER. BETTER THAN FIG.5

where we see a high resistance potentiometer arranged for resistance
coupled stages-and the same purpose
is accomplished.
These two examples both are distortionless and accomplish their purpose
by limiting the grid- action -obviously
the only correct way to control volume.
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Short Wave Broadcasting and
How to Receive It
Confined from page 122)
I,.::.',

wind the primary in in the same (:irertiun as the secondary, the primary
c 'ii isting of
7 turns on No. 24
).0 .C. copper wire. The tickler coil
is rotatable and is wound on a 2/"
.

,..,., i,:dlaeL
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per wire. These three windings are
indicated in Figure 6.
R, is the variable grid leak ; C1
the 150 mmf. condenser, Cs is the
grid condenser, having a capacity of

FREE RADIO GUIDE

BARAWIK'S 1926 EDITION
Shows the latest circuits. the newyst developmenu In radio at startlingly low prices. Get
the parts you want here and save money.
The hear In parts. kits. sets and supplies,
Osiers filled same day received. Send
c.mt.m for free enpy NON'; also please send names of one
r mere radio fans.
BARAWIK CO.. 102.132 Se. Canal St.. Chicago. U.S.A.

READ
"AMAZING STORIES"
New, Novel Scientifiction

25c ON ALL NEWSSTANDS

Fig. 8. This view clearly shows the mounting of the units of the short wave regenerative
receiver shown in Fig. 6. A variable grid leak will assist greatly in controlling oscillations.

tube, approximately, and placed
shaft inside the primary and
ondary windings. The tickler
sists of 6 turns of No. 24 D.D.C.

on a
sec-

concop-

.00025 mfd. and Cs is a small fixed
condenser (.00025 mfd.) across the
phones. The resistance of the rheostat
will depend upon the type of tube used.

.75

RADIO REVIEW .1ND R.1DIO LISTENERS' GUIDE AND CALL BOOK
t"...

_

IiIIiIIIQlllllllllll!II'I"'

LiC...

,

Adding Tuned R. F. to the
Three -Circuit Tuner
(Continued front page 136)

screw driver
adjusts it
in crowded
places

A

SEE

THAT
SCREW

XL
VARIO
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the R.F. stage and for the detector.
Power tubes can be used in the audio
amplifier, and will increase the volume
and the quality of the signals. I am
now using Hi Mu type tubes in the
first two stages and a power tube in
the last stage. Some of these tubes
have a six volt filament and require no
rheostat, but if the 201A tubes are
used, one fixed resistance of from 6 to
10 ohms can be used for the 3 tubes.
This also cuts down the controls on
the front panel. Tonal quality can't
be improved in my humble opinion.
With a good cone speaker which also
in my opinion is an excellent speaker,
the sounds of music reach your ears in
a way that must please even the most
critical.

DENSER
Results are easier tuning, more distance,
volume and clarity, greater stability. Indorsed by leading radio authorities.
slight turn obtains correct tube oscillation on all tuned
radio frequency circuits. Nuetrodyne, Roberts two tube,
Browning- Drake, \fcturtlo :liver's Knockout, etc., capacity range 1.8 to 20 micromicto tarada. Price, $1.00.
\Vlth grid clips obtains the proper grid capacity on Cockaday
circuits, tiler and intermediate frequency tuning in heteroCpacity range .00016 to .00053 and .0003
dyne and poiithe
las
In $1.50. g
farads.
micro
to O
It down with your thumb. insert wire. remore presReleases instantly.
sure and wire is firmly held.

MODEL N-'A

.

MODEL

.

ls

PUSH POST_Push

Price, 15e.
Push Post Panel permanently marked ln white on black rubber. In box including
soldering lugs, raising bushings and screws for mounting, etc. Price, $1.50.

X -L RADIO LABORATORIES
2224 -26 Lincoln Avenue
Chicago, Ill.
Write for details.
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Of the Ownership, Management, Circulation, Etc.,
Required by the Act of Congress of August 24,
1912, of RADIO REVIEW AND RADIO LISTENERS
GUIDE AND CALL BOOK, published quarterly at
New York, N. Y., for June, 1926.
State of New York, Is,
County of New York,
Before me, a notary public in and for the State
and county aforesaid, personally appeared S.
Gernsback, who, having been duly sworn according
to law, deposes and says that he is the editor of
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the RADIO REVIEW AND RADIO LISTENERS is,
to the
CALL BooK, and that the following
best of his knowledge and belief, a true statement
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the
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poration for whom such trustee is acting, statements
also that the said two paragraphs containbelief as to
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that
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coror
association,
to believe that any other person,
poration has any interest direct or indirect in the
said stock, bonds, or other securities than as so
stated by him.
5. That the average number of copies of each
issue of this publication sold or distributed, through
the mails or otherwise, to paid subscribers during
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'l ou may take everyone's word as to
which winding gives the best results,
but what the U. S. Bureau of Standards says is final.

"That the Loose Basket Winding

is the

Best."
Globe low loss tuners and R. F. transformers are loose basket wound.
Pat. Dec. 9th, 1924
is a satisfaction in
use a Globe 3- circuit tuner.

There

building your own set that can only be realized if you

For volume, distance and selectivity it has not been beaten nor equalled by any other
coil.

Patented and Fully Guaranteed.
NEW LIST PRICE OF 3- CIRCUIT TUNER, $5.50 Postpaid.
NEW LIST PRICE OF R. F. TRANSFORMER, $4.00 Postpaid.

If your dealer cannot supply you, order direct from us.

GLOBE RADIO EQUIPMENT CO.
217 West 125th Street

New York City

THE THRILL OF DISTANCE
as well as Volume and Sweetness
Don't be misled; every Radio fan DEIIANDS DISTANCE
with the
of Tone, and you get these requisites to perfection with the New Superin-Hetro Magnetic,
Ballrooms, Schools and
for use
Powerful parallel field coils. This set has sufficient volume; brings
in Distant stations Loud and
Churches without the use of any extra attachment whatever of 8. Factory
constructed by Radio
Clear. It's a 5 -tube Super -Het, wired to give the Power
Engineers, Laboratory tested, and Fully Guaranteed. Priced reasonable. Write for information.
UNIVERSAL RADIO CORPORATION
Selling Agents High Class Radio Only
Southern Branch, P. O. Box 371

MOBILE. ALA.

READ "AMAZING STORIES"
THE AMAZING NEW MAGAZINE OF SCIENTIFICTION
25c SOLD ON ALL NEWSSTANDS
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New Radio Developments
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(Continued from page 82)
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Rheostats, resistances, etc., should
not be counted as controls. In fact,
there are now on the market automatic
filament adjusters which satisfactorily
take care of the filament temperature
of the tubes, thus simplifying what
would otherwise be an unnecessary
complication.

The supreme achievement
of 38 years' experience

Radio Forecast
Just what is this interesting and progressive industry leading to ? We read
every day of new and fascinating inventions which operate on radio principles. Radio controlled airships, battleships, automobiles, submarine -boats,
torpedoes, etc. etc. Just at present
radio is mainly being used for the
broadcasting of amusement and entertainment. Its ability to serve this purpose will still further be enhanced by

Model RS -1

$55. Height 15 7 -8 in.BeauHfuI Mahogany finished cabinet. oxidized silver grille. Amplions are
equipped with cords and panel plugs.

cfl Revelation in
Faithful *production
CLEARER, louder, more sensitive
and more realistic in tone, by actual
c omparison, than any other existing type
of tadio reproducer,t his newest addition
to the Amplion family -the beautiful
Radiolux- Amplion -is, in every sense,
a revelation! Outwardly resembling
the distinctiveEnglish bracket clock, inwardly it is a radical, complete departure in acoustic design. Price $55.
Hear it, and the six other popular
models of Amplions, $12 to $ 42.50.
Write for "Amplion Pedigree."
THE AMPLION CORPORATION

OF AMERICA

i

Suite J, 280 Madison Ave.,NewYork City
Chicago Branch: 27.29 No. Morgan St.
Amplion Corporation of Canada. Ltd. Toronto
Alfred Graham&CQ.,Lut8108,E446..Patentees
r
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When You
Specify TIMBRE
;(Quality) TONE

developments which we have every reason to believe are due in a short period,
that will permit radio broadcasting of
motion pictures. Its most useful accomplishing purposes will be derived
when some lucky inventor will develop
a practical means of broadcasting electricity or power, as it is many times referred to. What we could do if this
device should be invented, is self -obvious. Flying air ships, dirigibles, with
no fuel problems as the ether will then
be constantly saturated with electricity.
Homes, factories, trains, boats, etc.,
will obtain their power from the ether.
Who can say, perhaps all this may
come about within the next half century. At the present rate of progress
being made, we have every reason to
believe that this seemingly ultimate,
scientific revolution, may yet be attained.
.III'll ::'
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and Future

(

FACTORY:

TIMBRETONE MFG. CO.
HOOSICK FALLS, N. Y.
SALES OFFICES
:

SANFORD BROS.

Exclusive Sales Representatives
CHICAGO
CHATTANOOGA
30 Walton Place
615 Broad St.
SEATTLE
SAN FRANCISCO
American Bank Bldg.
311 Minna St.

$10
DISTORTION LESS

AMPLIFICATION

Equip your set with a DeJur Amplifier and enjoy
REAL radio. Get tone,
clarity and volume you
never thought possible. Fits
in the audio side of any set.
Equipped With DeJur Parts
Sockets of Genuine Bakelite

and take standard or new UX
Built with .1 Bakelite
Impregnated Mica Condensers
and Dejur Resistors.
No bus bar in wiring. All
metal strip connections are
riveted. No screws, nuts or
bolts to work loose.
Sold by All Dealers
tubes.

Get the Genuine
Write for DEJuR Catalog

D
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The World s Largest Manufacturers of kheostats
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M.W YORK CIT

Bakelite Shaft

Condenser
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Loud Speakers, Past, Present

You have said it all

I
-/*AMPLIFIER
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Cnntinucd from page 146)

The "ultimate "speaker has not yet
"arrived."
Credit must be given, however, for
the wonderful improvements since
1923. It will help if the radio public
will ask for and demand "quality" and
prove the incentive for the manufacturer to give their best efforts in research and test.

The writer is indebted
to the wonderful work of Ed. Heron
Allen's "Violin Making, As It Was
and Is," for the historical data given.
FOOTNOTE

:

Once Again "BRUNO" Leads

The most important feature of this new condenser is the elimination of all insulating material between the frame and the stator plates.
This is accomplished by using as a shaft a rod
of new insulating material.
The shaft is the only insulation used in the
condenser, therefore body capacity is reduced
to a minimum.

PRICES

.00025MF (13 plates)
.00035MF (17 plates)
.0005MF (23 plates

BRUNO RADIO CORP.

40 Pavnter Ave.

$3.50
3.75
4.00

Long Island City. N. Y.

RAj:INs
RADIO CATALOG & GUIDE of newest ideas.
over 100 approved special hook -ups with ilustra(Ions. Tremendous savings on standard radloparts. sets. kits.
Be sure to get this thrifty book before you buy. Wonder.
fui? Unusual I You'll say so. Write letter or postal NOW.
BARAWIK CO.. 102-1328. Canal St.. CHICAGO. U.S.A.

FREE
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PREVIOUS INSTALL 1 ENTS

FIRST INSTALLMENT

Consisting of definitions from "A" BATTERY to ARC
the May, 1925, issue of Radio Review, Vol. 1, No.

OSCILLATOR,

contained in

1.

SECOND INSTALLMENT

Consisting of definitions from ARC SPARK to CAPACITY OF CONDENSERS IN
PARALLEL, contained in the July, 1925, issue of Radio Review, Vol. 1, No. 2.

THIRD INSTALLMENT

Consisting of definitions from CAPACITY OF CONDENSERS IN SERIES to
COUPLING COEFFICIENT, contained in the September, 1925, issue of Radio
Review, Vol. 1, No. 3.

FOURTH INSTALLMENT

Consisting of definitions from COUPLING, DEGREE OF to EDISON, THOMAS
contained in the October, 1925, issue of Radio Review, Vol. 1, No. 4.

FIFTH INSTALLMENT

Consisting of definitions from EDISON EFFECT to GALVANI, LUIGI, contained in
the November, 1925, issue of Radio Review, Vol. 1, No. 5.

SIXTH INSTALLMENT

Consisting of definitions from GALVANOMETER to INDUCTANCE, ANTENNA,
contained in the December, 1925, issue of Radio Review, Vol. 1, No. 6.

SEVENTH INSTALLMENT

Consisting of definitions from INDUCTANCE COILS to LENGTH OF AERIAL,
contained in the January, 1926, issue of Radio Review, Vol. 1, No. 7.

EIGHTH INSTALL1'IENT

Consisting of definitions from LENTZ'S LAW to MOTOR, contained in the
March, 1926, issue of Radio Review, Vol. 1, No. 8.

A.,

The Consrad Co. has the above back numbers in stock and to accommodate readers, we will
sell these eight numbers of Radio Review at $1.50, prepaid. Please use the coupon below:

ERRATUM
In the March issue of Radio Review, on page 188, under the heading of "Marconi,
Guglidl»to," which appears in the Encyclopedia, it is stated that "Marconi came to
England in 1876." This date should read "1896."

I HE CONSRAD

Co., INc., 64 Church Street, New York City.

Enclosed find $1.50 for which please send me the eight back numbers of Radio Review containing the
first eight installments of the Radio Encyclopedia.
Name

Address
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Nally
Induction, Mutual; Coefficient, and
Mutual Induction Coefficient.)
MUTUAL INDUCTION The interaction between two current -carrying
coils, not having direct metallic connection. The reactance of a coil such
as shown in the illustration at A, is
reduced by the proximity of another
coil, A2 if the circuit of the latter contains no external source of electromotive force, such as an alternator. The
reason for this lessening in the primary reactance is that the flux excited
by the first coil induces a current in
the secondary coil and this current opposes the action of the primary current. As a result the total magneto motive force (q.v.) the flux (q.v.) and
consequently the counter-electromotive

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

-A

motor genMOTOR -ALTERNATOR
erator (q.v.) set consisting of an alternator (q.v.) driven by a direct or
alternating current motor. Such a set

MULTIPLE SERIES -See Series

Parallel.
resistance placed in
MULTIPLIER
series with a voltmeter for limiting
and controlling the amount of current
flowing through the voltmeter windings. This resistance may be either
internal (enclosed by the voltmeter
case) or external.
MULTI -POLAR-Having more than two
poles. Usually a generator or motor
whose field magnet has more than two

-A

Small machines may be made
with two poles, bi -polar (q.v.) , but
all others have a number of poles,
that is to say they are multi-polar.
The use of multi -poles results in a
lighter machine and incidentally there
is a saving of field copper and a reduction in sparking. If there are too
many poles, however, there will be excessive leakage flux between the poles.
(See Homo -polar.)
MUSICAL SPARK -A spark giving a
regular distinct musical note. This
may be produced by a high speed rotary discharger, a quenched gap (q.v.)
or an arc.
MUSICAL SPARK SIGNALS -Signals
in which the sparks occur at regular
intervals of time and fast enough to
give a musical note. Usually the
spark rate is between 100 to 1200 discharges per second.
MUTE ANTENNA -A local circuit or
resistor used in testing transmitting
apparatus. The mute antenna in this
case is substituted in the place of the
actual antenna. It is also referred
to as a dummy aerial, phantom antenna, mock antenna, or artificial antenna.
MUTUAL CAPACITY -The capacity
effect of one conductor upon another
one in the same electrostatic field.
The mutual capacity is not the same
as the capacity of the two wires regarded as the two plates of a condenser, one positively charged while
the other is charged negatively. It
really represents a decrease in the
capacity of one of the wires with respect to earth caused by the presence
of the electrostatic field of the other.
The total capacity of the two wires
is diminished by the overlapping of
the two individual fields. (See Capacity Measurement of Antenna.)
MUTUAL INDUCTANCE -Symbol MThe magnetic flux that is common or
mutual to two inductively coupled circuits. The mutual inductance of two
circuits is the change in the interlinkage of flux that takes place in one circuit for a change of unit current in
the other. This is also called the coefficient of mutual induction or the
The
mutual induction coefficient.
units of mutual inductance are the
same as those of self-inductance. (See
Inductance, Mutual; Self- Inductance,
Induction, Coupling, Induced E.M.F.,
poles.

Motor Alternator set installed at Station WRNY.

may be used for converting from direct to alternating current, or for
frequency changing.
MOTOR -GENERATOR-A generator or
generators driven by an electric motor.
Motor generators are used for converting alternating current to direct current or vice versa,. for changing from
one voltage or from one frequency to
another or to obtain a variable from
a fixed voltage.
MOVABLE COI Inductance coils
which can be moved or rotated so as
to vary the inductance. Examples of
movable coils used in radio are vario
(See
couplers, loose couplers, etc.
Coupler, Loose; Coupler, Vario, also
Fixed Coils.)
MULLARD, S. R.-British radio authority. Born in 1884, he was educated as an electrical engineer and
was ultimately appointed head of the
research laboratory of Edison &
Swan, Ltd., where he developed the
During the
Pointolite arc lamp.
World War, he served in the Royal Air
Force and became head of the wireless section laboratory at the Imperial
College of Science for the Air Ministry. He carried out a series of researches on vacuum tubes and in 1920
founded the Mullard Radio Valve
Company.
MULTIPLE -As applied to an electric
circuit, a divided circuit. Two conductors are said to be connected in
multiple or parallel (q.v.) when their
two ends are joined together.
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Diagram illustrating mutual inductance. The
reactance of the coil A, is reduced by the
proximity of coil A. since the circuit of A2
contains no source of electromotive force.
The effect of the secondary coil depends not
only upon its distance from the primary coil
but also upon R2 and X2. The presence of
the iron core greatly increases the action.

force (q.v) induced in the first coil
are reduced. The effect of the secondary coil depends upon its distance from
the primary coil and upon the amounts
of the resistance R, and reactance X2.
If both coils are mounted on the same
iron core, the action is greatly increased. In some instances mutual
induction is desirable, as in the case
of coupled radio circuits, or even in
the ordinary transformer. In other
cases, mutual inductance may be undesired as in the case where a radio
antenna parallels a power line. (See
Induction, Mutual; Mutual Inductance,
also Mutual Induction Coefficient.)
MUTUAL INDUCTION COEFFICIENT
-Another name for mutual induction
(q.v.) That coefficient by which the
rate of change of the current in a circuit must be multiplied to give the
electromotive force induced in an adjacent circuit. From the principle of
conservation of energy, it can be
shown that the mutual inductance of
a circuit A with respect to a second
circuit B equals the mutual inductance
of B with respect to A. (See Mutual
Inductance, Inductance, Mutual; Self Inductance, Induction, Coefficient, also
Coupling.)

N
-A

mineral containing
NAGYAGITE
lead, gold, antimony, sulphur, and tellurium. It receives its name from the
location of its discovery near Nagyag
in Transylvania. It is also known as
black or leaf tellurium, and has been
used as a crystal rectifier in conjunction with zincite.
American
N ALL Y, Edward Julian

-

radio pioneer. Born April 11th, 1859,
in Philadelphia, he joined the Western
Union Telegraph Company in St. Louis
and worked his way up in the telegraph service until in 1913, he was appointed vice-president and general
manager of the Marconi Wireless
Telegraph Company of America. Nally
was one of the first to see the possibili-

ties of wireless, and under his control
the first commercial wireless communication was established between the
United States and Japan, in 1914, and
in 1920, he founded the first commercial wireless service between the
United States and Great Britain, and
afterwards to other countries. He was
appointed the first president of the
179

Name Plate
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Radio Corporation of America, and is
lightning produces a sharp snap. Ana member of many scientific and other
other type of strays cause loud
societies.
crashes in the speaker.
NATURAL MAGNET
substance
which possesses in a natural state the
properties of a magnet. Such a substance is the lodestone, a magnetic
oxide of iron also called magnetite
(q.v.). (See Loadstone.)
NATURAL FREQUENCY- The frequency at which free oscillations occur
in a circuit. If L, C, and R are respectively the inductance, capacity and
resistance of a circuit, then free oscillations in the circuit will have the frequency

-A

f-

1
2w

t/v

1

LC

R2

4L2

This is the natural or fundamental
frequency of the circuit. The natural
frequency of an aerial is the frequency
corresponding to the natural wave
length. (See Natural Wave Length,
also Measurement of Wave Length.)
NATURAL RECTIFIER-A mineral
which possesses the property of conducting an electric current in one direction only. (See Crystal, also CrysEdward Julian Nally.
tal Detector.)
NATURAL
NAME PLATE -A metal plate affixed
WAVE- LENGTH
Length
of the wave emitted by an aerial when
to a radio set or other apparatus, givno added inductance or capacity is ining the maker's name, trade name of
serted in the aerial circuit. This is
apparatus, serial number or other dealso known as the fundamental wave
tails concerning the machine.
length (q.v.). By putting inductance
NAPERIAN BASE -The base of the
coils (q.v.) (loading inductance) (q.v.)
so- called natural system of logarithms
in the aerial circuit, longer waves may
(q.v.). It is usually represented by
be radiated, while condensers put in
the symbol e (epsilon) and is numericseries with the antenna enable it to
ally equal to 2.718 appx. (See Damped
produce shorter waves than the aerial
Waves.)
would ordinarily radiate. The use of
NAPERIAN LOG -See Naperian
a
series condenser is avoided wherever
Logarithms.
possible since it has the effect of deNAPERIAN LOGARITHMS Also
creasing the total capacity of the aerial
called Natural Logarithms. Logarithms
circuit and thereby decreasing the
to the base e. Logarithms constitute
amount of power which can be given
a tabular system of numbers, by which
to the antenna. The addition of some
the operation of multiplication can be
inductance has a beneficial effect,
performed by addition, division by subsince the decrement of the aerial is
traction, involution by a single multithereby lessened and a sharper wave
plication, and evolution by a single
results. (See Measurement of Wave
division. John Napier, Laird of MerLength; Wave Length.)
chiston, Scotland, is generally regarded NAUTICAL
-abbreviation Naut
as the inventor of logarithms. The
-A marine MILE
unit of distance. Equivalogarithms set forth by Napier were
lent to one minute of longitude at the
those of trigonometric functions. Later
equator. This unit is also sometimes
on Napier's logarithms were adapted
referred to as a Telegraph Naut. It
to positive integers, using as a base
is equal to 1.1528 statute miles (the
the number 2.718 appx. and these logstatute mile being equal to 5,280 feet) .
arithms are now called natural or
The term nautical mile is used espeNaperian logarithms. (See Decrement,
cially in submarine cable work. and
also Logarithms.)
also in matters pertaining to navigaNATIONAL ELECTRIC CO D
A
tion. The term naut is differentiated
uniform code of rules, based upon the
from knot in that the former refers
requirements of fire underwriters, for
to a distance whereas the latter rethe electric wiring and electric installafers to a rate or unit
tions in buildings. Unless these rules NEGATIVE CARRIER*of speed.
An electron
are compiled with fire insurance will
combined with neutral gas molecules.
not be issued or if issued previously
When the velocity of the electrons in a
will be voided. The National Electric
vacuum tube is less than the value
Code contains a section covering spenecessary to cause ionization by collicial requirements for radio installasion, the electrons attract the neutral
tions. The code is revised annually to
gas molecules and so form heavy negameet new conditions and requirements.
tive carriers. The ease with which this
Copies of the code can be obtained
formation of negative carriers takes
from local insurance agents or from
place depends on the nature of the
the National Board of Fire Undergas.
Such gases as argon and merwriters at New York or Chicago.
cury vapor do not readily form negaNATURAL ELECTRIC WAVES
tive carriers, while hydrogen and oxyWireless waves due to natural causes
gen combine with electrons more easily.
such as lightning discharges. When
The effect of this negative carrier
received in the radio apparatus, they
formation is to counteract the reducare called strays (q.v.), static (q.v.),
tion of the negative space charge occaatmospherics, X's (q.v.) , and various
sioned by the heavy positive ions
other names. There are many differformed by collision ionization. The
ent causes for these stray waves. Some
positive ions are ions of the gas from
produce a grinding noise in the loud
which one or more electrons have been
speaker, others a hissing noise often
associated with snow or rain. Nearby
( *Van der Bijl-The 7iermionic Vacuum Tube.)

-
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removed. The ions therefore have very
nearly the same weight as the gas
atoms. The negative carriers, on the
other hand, may consist of an atom or
molecule to which has been attached
an electron. It is also possible that
the attraction between an electron and
the neutral gas molecules can result in
the formation of clusters consisting of
more than one molecule held together
by the electron. These negative carriers, therefore, move as slowly as, and
often more slowly than, the positive
ions and consequently have a relatively great effect in counteracting the
tendency of the positive ions to reduce
the negative space charge of the electrons. (See Electron Theory, also
lon.)
NEGATIVE CORPUSCLE-The natura1
unit of negative electricity. The elec
tron (q.v.). It is more usual to refe r
to the negative corpuscle simply as th e
corpuscle. This was the name give n
by Sir J. J. Thomson to the carriers o f
electricity shot off from the cathodes in
vacuum tubes. The corpuscle wa s
found to have a charge equal to the
electron and a mass which is _
isas
of that of the hydrogen atom.
NEGATIVE ELECTRODE In a pri
mary cell (q.v.) the cathode (q.v.
which is the carbon, copper, etc., elec
trode, is the negative electrode, while
the pole of this electrode is the posi
tive pole, since it is positive in rela
tion to the external circuit. In a
secondary or storage cell, the spongy
lead plate, which is the anode during
discharge, is called the negative electrode and its pole the negative pole.
NEGATIVE ION -An atom, which is
the smallest particle of an element
capable of existing, plus an electron
(q.v.) (See Anion, Cathion, Electron
Theory, also Ion.)
NEGATIVE POLE -The south- seeking
end of a magnet. In a generator, the
terminal into which the current returns from the external circuit. In a
storage cell, the terminal of the negative plate. In a primary cell, the pole
of the positive plate.
RESISTANCE A current
RESISTANCE--A
path within a vacuum tube or an arc
in which current decreases as voltage
increases. The emission of electrons
from cold electrodes under the impact
of electrons (known as secondary electron emission (q.v.) or delta rays) results in a negative resistance or falling
characteristic. The presence of sec -
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GRID

POTENTIAL

At the left is a hook -up for demonstrating
negative resistance. The curve at the right
shows the decrease of grid current although
grid potential is increased.

ondary electrons can be shown by referring to the illustration. The plate
P is kept at a constant positive potential with respect to the filament F by
means of the battery B. When there
is no difference of potential between
the filament and the grid G, the cur-

Neutrodyne Circuit
nected alternator is also known as the
neutral wire. The neutral wire is here
also known as the common return.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

rent in the circuit FGA is very small,
since practically all the electrons emitted from the filament are drawn
through the openings of the grid and
thrown on to the plate. If the potential of the grid (positive with respect
to the filament) is increased, the current to the grid at first increases, as
shown by the part OC in the accom-

NEON LAMP-An incandescent lamp
in which a reddish light is produced
by t)-e incandescence of neon gas at
low pressure. This lamp has very low
current consumption and has been applied to pilot lights, signs, etc.

MAIN
GENERATOR

GENERATOR

LAMPS

o
panying curve. When the grid potential reaches a certain value, the current as indicated by the ammeter begins to decrease, drops down to zero at
D and then reverses its direction of
flow. The reason for this is that while
the difference of potential between the
filament and the grid is small, the
L
F
electrons that strike the grid enter it,
but as the positive grid potential is
NEUTRAL
MOTOR
increased the electrons on striking the
WIRE
grid emit secondary electrons from it
A three wire system with unbalanced load.
showing neutral wire.
and these are drawn to the plate
which is maintained by the battery B
NE UTRODYNE -See Neutrodyne Cirat a positive potential, with respect
cuit, also Hazeltine Neutrodyne Reto the grid. The net current as shown
ceiver.
by the ammeter is the sum of the electrons entering the grid and those leavcircuit
Neon Lamp
NEUTRODYNE CIRCUIT
ing it. When the velocity with which
vacuum tube conthe electrons strike the grid increases NEON TUBE
beyond a certain value, one primary
taining the gas neon at low pressure
electron can knock out more than one
used in the Fleming Cynometer (q.v.)
secondary electron from the grid and
etc. In this instrument, which is used
the current in the filament-grid cirto measure the frequency of electric
cuit reverses. When the positive grid
waves, wave lengths, etc., a capacity
potential is increased to such an exformed by one brass tube sliding over
tent that the grid becomes positive
another can be varied simultaneously
with respect to the plate, the secondary
with an inductance consisting of an
electrons are no longer drawn away to
air core solenoid and arranged so that
the plate, but are driven back to the
the point at which resonance takes
grid so that the reversed current in the
place is indicated by the glowing of the
grid circuit again decreases as shown
neon tube and can be read from a cali1l1
at E on the curve, and finally assumes
brated scale.
the original direction. Hence, con- NERNST LAMP-An incandescent lamp
Fig. 1. A portion of a receiving circuit.
sidering the current as indicated by
incandescent body conthe
in
which
Dotted line shows tube capacity represented
the ammeter and the voltage between
by an equivalent condenser.
of material composed
a
strip
of
sists
filament and grid, it can be seen that
of oxides of metal such
mixture
a
of
over the portion of the curve CDE,
used in radio reception in which radio
as zirconium, magnesium and other rethe current decreases as the voltage infrequency amplification is used for
oxides. The incandescent porfractory
creases. Therefore CDE represents a
neutralizing the effects of capacity of
glower
the
called
is
lamp
the
of
tion
negative resistance characteristic. It
has been found that a device which
possesses a negative resistance can
function as an amplifier and also as a
generator of continuous oscillations.
NEGATRON -An English vacuum tube
/

1

-A

-A

FILAMENT

GRID
DIVERSION

PLATE

PLATE

Fig. 2. A typical neutrodyne set.

and is conductive only at a high temperature. Consequently it has to be
heated by an auxiliary heating coil.
The heating coil is automatically cut
out of the circuit when the current
starts to flow through the glower.
body void of
NEUTRAL BODY
electrification. A charged body which
loses its electrification is said to be
discharged or neutralized. All matter
is capable of electrification.
NEUTRAL LINE OF MAGNET -The
middle portion between the two magnetic poles of a bar magnet, where
there is no manifestation of magnet-

-A

A negatron tube, showing the two plate con-

struction.

containing a filament, a grid and two
plates. This tube was devised by J.
Scott -Taggart, who used it for obtaining negative resistance (q.v.) characteristics. The two plates are fixed
one on each side of the filament. The
accompanying illustration shows a
typical negatron. The bulb is tubular
in shape and the four electrodes are
plainly shown. The grid, in this tube,
is a metal rod.

ism.

NEUTRAL WIRE -A middle wire, in
a three wire system (q.v.) of power
distribution, which is kept at a potential mid-way between the positive and
the negative mains. In the three -phase
system of alternating current distribution, the conductor connected to the
neutral point of a "star" or "Y" con-

the tube and its socket. Figure 1
shows a portion of a receiving circuit.
In this diagram the tube capacity is
represented by a condenser shown
in dotted lines. By studying this circuit, it can be seen that a closed oscillatory circuit exists, made up of the
inductances and capacities in the plate
and grid circuits. Just as radio frequency currents can pass through condensers in a receiving set, so they can
pass through or across the vacuum
tube from the plate to the grid, which
forms a condenser. This condenser effect is the reason why radio frequency
amplifiers oscillate. A difference of
potential occurs in the plate side of the
coil in the plate circuit. Instead of
this being handed on to the next tube
for additional amplification, a portion
of this potential leaks through the capacity of the tube and its socket and
affects the grid in such a way that
trouble is experienced with self- oscillation. In the neutrodyne circuit, the
181

Nichrome Wire
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inter -element capacity of the amplifier
written many articles on telegraphy '
stances present an extremely high revacuum tubes is neutralized by means
and telephony and is considered to be
sistance to the passage of the current
of special condensers called neutroan authority on these subjects.
in the positive direction, but the comdons. The capacity of these is very NOD
pounds
dissolve again upon reversal of
In
a
wave
form,
such
as
low, being approximately equal to the
shown in the illustration which reprethe current. By suitably combining
internal capacity of a vacuum tube.
sents an altc : nating current sine wave,
two or more cells, both the half waves
By reason of this equality, any tenof an alternating current can be rectithe
zero
points.
Thus
in
the
alternadency of a large amount of radio freting current sine wave, the points of
fied. In Fig. 1 is shown the principle
quency current to pass back through
upon which the Noden Valve acts, and
zero
current
or
potential,
at
A,
E,
C,
the tube through the grid is defeated
Fig. 2 shows a hook -up for connecting
and G, are nodes, and the points B,
and instead is neutralized by the comD, and F are the anti -nodes or loops
four cells to obtain full wave rectificabination of the neutralizing capacities,
(q.v.)
tion.
(See Electrolytic Rectifier Full
the inter -element capacity of the vacuWave, also Rectifier.)
B
F
um tubes and the secondary windings
NON -CONDUCTOR-See Insulator.
of the tuned radio frequency transNON -INDUCTIVE COIL -A coil havformers. This effect is in reality a
ing negligible inductance. Such a coil
bucking one, since the current is made
may be wound by doubling the wire
to take two paths. Each neutralizing
upon itself and then winding the two
condenser must be adjusted so that its
parallel halves side by side.
capacity will equal that of the vacuum
D
NON -OSCILLATORY -Free from osciltube it is connected with. Since it is
Sine
wave
illustrating
nodes and anti -nodes.
lations or vibrations. Without periimpossible for a neutrodyne circuit to
odicity, that is to say, aperiodic (q.v.).
oscillate, there is no radiation of NODEN VALVE -An electrolytic rectiA current which is uniform in direcenergy from the set, with consequent
fier (q.v.) which allows only current
tion and flow and free from oscillations
disturbance of other receiving sets in
in one direction to pass through it.
is said to be a non-oscillatory current.
the vicinity.
This rectifier utilizes an aluminum rod
A non-oscillatory circuit is one in
The neutrodyne circuit was invented
or cylinder as a cathode and the anode
which an impressed potential will proby Professor L. A. Hazeltine. The
may be of iron, lead or of carbon.
duce current that gradually diminishes
typical neutrodyne receiving set uses
Ammonium phosphate is used as the
in amplitude without reversing its difive tubes, employing two stages of
electrolyte. The principal of operarection of flow. This is also called an
tuned and neutralized radio frequency
tion of this rectifier depends upon the
aperiodic circuit (q.v.). Such a ciramplification, with detector and two
cuit can have no natural period of osaudio frequency stages. (See HazelELECTROLYTE
cillation.
tine Neutrodyne Receiver.)
NON -PERIODIC -See Aperiodic, also
N I C H R OM E WIRE--A nickel -chronon -oscillatory.
mium -steel alloy wire, which is able to
withstand a bright red heat in the atNON -RADIATIVE ANTENNA -A commosphere without oxidizing. Nichrome
bination of capacity and inductance
is practically non -corrosive. It has a
equivalent to that of an aerial, used to
very high melting point, about 1550
test transmitting apparatus without
degrees Centigrade and is used extenradiating waves. (See Mute Antenna.)
sively in electrical heating appliances
NORTH MAGNETIC POLE-A point
and resistance elements.
on the earth at a latitude 70 degrees
NIGHT E F F E C T-Changes in the
North, longitude 97 West. The north
strength of radio signals noticeable
magnetic pole does not coincide with
especially at night. This effect is also
the north (geographic) pole. (See
known as fading (q.v.). Fading does
Magnetic Poles.)
A.C. GENERATOR
not generally occur in the immediate
NORTH POLE
Fig. 1. Diagrammatic illustration of the prinSee Magnetic Poles,
vicinity of the transmitting station. It
ciple of the Noden valve.
also North Magnetic Pole.
seems to happen more often on wave
fact that the current in the positive NO -VOLT RELEASE-An electromaglengths below 400 meters. A certain
netically controlled device, inserted in
direction is stopped at the aluminum
station is being received with normal
the field circuit of a motor so that it
plate through the formation of an inintensity, when suddenly the sounds beholds the handle of the motor starter
come very faint and in a few minutes
in place on the last stud, but if the
they may again become normal or may
supply current fails, the magnet beeven become stronger than usual. In
comes de- magnetized and allows the
some cases the variations from strong
VOLOTAGE
spring attached to the starter handle
signals to weak take place every few
DIRECT
to pull the handle back to the "off"
CURRENT
LOW
minutes while in other cases there may
position. This prevents damage to the
VOLTAGE
be an interval of several hours. It
windings of the,,motor, in case the curhas been observed that fading takes
rent comes on again, since it is then
place over land more often than in
necessary to start up the motor in the
radio transmission at sea.
usual way, using the starter and gradNOBLE, Sir William- British engineer.
ually increasing the voltage by cutBorn in 1861 and educated at Gordon's
ting out the limiting resistances proTRANSFORMER
College, Aberdeen, he thereafter envided in the starter. ( See Overload
tered the Aberdeen telegraph office. In
HIGH VOLTAGE
Release.)
1893 he was appointed engineer for
NULL
METHOD -An electrical method
the northeast area of Scotland, rising
of
testing
in which adjustments are
'
A
C.
GENERATOR
rapidly in the service until he became
made so that zero deflection is obtained
chief engineer in 1919. He retired from
in a galvanometer, as for example
F'g. 2. A hook -up for connecting four Noden
the Post Office in 1922, and became
when using a Wheatstone Bridge
cells
to
obtain
full
wave
rectification.
a director of the General Electric Com(q.v.). This is sometimes referred to
pany and of the British Broadcasting
sulating crust of aluminum phosphate
as
the zero method. (Null is also a
Company.
Sir William Noble has
and aluminum oxide. These two subGerman word meaning zero.)

ES-

-

OCTAHEDRITE-Chemical Symbol TiO2
-Titanium dioxide, an eight sided crystal which has been used as a crystal
detector for detecting and rectifying
radio currents. (See Crystal.)
OERSTED
The unit of reluctance
(q.v.) . The reluctance or in other
words, the magnetic resistance offered
by a cubic centimeter of vacuum. Unit

-

magneto-motive -force (q.v.) will generate a unit of magnetic flux (q.v.)
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0
through unit reluctance. The oersted
was named after the Danish physicist,
H. C. Oersted.
OHM -Symbol S2 (Omega) -The unit of
electrical resistance. It is the ratio of
unit electromotive force (q.v.) to
unit current. The ohm is the basis of
the entire electrical system of units
and the volt and the ampere are defined in relation to it. Very elaborate
apparatus is required in order to de-

termine the ohm absolutely. However,
resistances can be compared easily and
once the standard is determined it is a
simple matter to make duplicates. In
accordance with an act of Congress,
the ohm was adopted as a legal unit
and defined as follows: The unit of
resistance shall be what is known as
the international ohm, which is substantially equal to one thousand million units of resistance of the centi-

Open Circuit Primary Cell
chanically. It is usually operated by
clockwork and is connected with a buzzer. It employs metal disc records
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meter-second -gram system of electromagnetic units and is represented by
the resistance offered to an unvarying
electric current by a column of mercury at the temperature of melting ice,
14.4521 grams in mass, of a constant
cross-sectional area and of the length
of 106.3 centimeters. Stated in English
units, the ohm is specified as the resistance offered to an unvarying electric current by a column of mercury at
the temperature of melting ice (32 degrees Fahrenheit), 0.5050 of an ounce
in mass (approximately 3/100ths of a
pound), of a constant cross-sectional
area and of a length of 3.487 feet.
OHMMETER An instrument used to
measure resistance directly in ohms.
It is particularly adapted for measuring high resistances, although certain
types of ohmmeters are made for measuring lower resistances. In one form
of ohmmeter, the moving system is deflected by forces due to currents in two
coils at right angles to one another.
These carry currents in one case proportional to the current through the
conductor under test, and in the other
case proportional to the potential drop
across it. This is in effect, a special
form of galvanometer (q.v.) and when
combined with a hand driven generator
gives the conventional megger (q.v.)
The bridge type ohmmeter depends on
the Wheatstone Bridge (q.v.) principle. In this instrument, however, the
rheostat resistance remains constant
and the bridge arms are formed by a
wire, called a slide wire, resistances
being varied by means of a moving
contact as shown in the illustration.
This type of instrument is often referred to as a slide wire ohmmeter.
While a straight slide wire is used in
some types, in others the wire is wound
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UNKNOWN

RESISTANCE

RESTS

-

TANCE

cuit whose magnetic force tends to deflect the pointer towards the zero position. By connecting a resistance equal
to that of the low range across the
"unknown" binding posts, the previous
condition is restored and the pointer
will go back to the full scale position.
For values of resistance lower than
this the opposing force will be greater
and hence the coil will be brought back
to a lower position on the scale. At
zero resistance across the "unknown"
binding posts, the magnetic forces of
the two windings will balance each
other, thus causing the coil to stand
The omnigraph -an instrument which serds
at zero on the scale. The Vawter incode mechanically.
dicating ohmmeter is of the galvanometer type and utilizes two coils careach of which has a series of notches
ried by a shaft and moving in the field
which correspond to the dots and
of a permanent magnet. A specially
dashes of the telegraph code. The
shaped core is used to give the desired
omnigraph is used by beginners in
scale characteristics. By making conlearning the code and is also used to
nections to the coils through spirals of
test the speed of reception of applinegligible torque, the position of the
cants for radio operators' licenses.
pointer does not depend upon the value
-An instrument for autoONDOGRAPH
of the current nor on the strength of
graphically recording the wave forms
the permanent magnet.
of varying currents, especially curResistance
OHMIC COUPLING
rents which are alternating rapidly.
Coupling.
This form of curve tracer was invented
OHMIC DROP The fall in potential
by Hospitalier.
which occurs when an electric current
Another name for a
ONDOMETER
flows through a resistance. (See IR
wave meter (q.v.)
Drop.)
ANTENNA According to the
OHMIC LOSS Power or energy loss OPEN
report
of the Institute of Radio Engidue to the resistance which an elecneers
standardization
committee, this
curtrical circuit offers to the flow of
is
a
condenser
antenna,
that is to say
rent. (See PR Loss.)
an antenna consisting of two capacity
OHM'S LAW Current flowing in a
areas. Antennas may be subdivided
conductor will increase directly with
into two general classes, those which
increase of voltage and will decrease
act principally as condensers, usually
directly with increase of resistance.
simply called antennas, and those
In other words, voltage is the cause,
which act principally as inductances.
while current is the effect. The effect
These latter are loop antennas (q.v.),
is directly dependent upon the cause
coil antennas (q.v.), etc. When elecand inversely dependent upon the optric waves reach a condenser antenna,
position offered to the cause. Ohm's
they set up an alternating electromolaw is the fundamental law of elective force between the wires forming
trical engineering. Ohm's law can be
the upper plate of the condenser and
stated as an equation as follows:
the ground or the other lower plate of
the condenser. As a result of this alVoltage (in volts)
Current (in
ternating electromotive force, alternatamperes) = Resistance (in ohms)
ing current will flow in the antenna
or
system. (See Aerial.)
Voltage = Current X Resistance
OPEN CIRCUIT An electrical circuit
Voltage
Resistance
which does not offer a complete path
Current
for the flow of electricity. There may
The above three equations all mean
be one or more breaks in the path. An
the same thing and serve to express in
open circuit is often referred to as a
various forms, the idea set forth above.
broken circuit. Open circuits often
Ohm's law can be applied to every concause
trouble in radio apparatus. They
ductor, provided that the conductor
may be due to the burning out of a
stays at a constant temperature, that
winding, to a connection coming off a
there is no internal electromotive force
terminal, to a soldered connection
in the conductor and that the disbreaking loose or to similar causes.
tribution of the stream lines in the
The method of testing for an open circonductor remains unchanged. Ohm's
cuit is to connect a battery and a headlaw is easy to understand and easy to
set in series with the circuit in quesa
apply. Thus in a particular circuit,
tion. If there is no click in the headcertain voltage causes a certain curset, there is evidently a break in the
will
voltage
Double
the
rent to flow.
circuit.
cause double the current to flow, if the
resistance is the same. If the resistance is doubled, however, the same
voltage will result in only half the
current flow. Double voltage and
double resistance results in unchanged
current flow. Ohm's law applies to a
portion of an electrical circuit as well
as to the entire circuit. Care must be
taken when applying the law to only
part of the circuit, to consider only the
resistance, current and voltage of that

-
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-

SLIDER ARM

Diagram of connections of a slide wire ohmmeter.

insulating cylinder. In the
Weston direct -reading ohmmeter, there
is a permanent magnet and a moving
coil having two windings and an adjustable magnetic shunt. Provisions
are made for connecting an unknown
resistance and an auxiliary battery in
the circuit of the instrument. A
checking plug is provided for checking
the accuracy of the instrument before
use. When the key is closed, the bat tery current is divided between two
windings. The magnetic force exerted
on the one winding, which is in series
with a fixed resistance, tends to deflect
the pointer up the scale, while the
force exerted on the other winding
tends to return it to zero. With the
correct battery voltage the magnetic
shunt may be adjusted to bring the
pointer to full scale position. When
the plug is shifted to the low range
position, a resistance equal to that of
the low range is removed from the ciron an

-

-

-

part.

OMNIBUS BAR-A conducting bar of
copper, mounted in back of a switchboard, or panel and serving as a common connector for two or more pieces
of apparatus. This term is more usually shortened to bus bar (q.v.)
An intrument which
OMNIGRAPH
sends code (dots and dashes) me-

-

An open circuit primary cell.

OPEN CIRCUIT PRIMARY CELL-A
primary cell (q.v.) designed for inter 183

Open-Core Transformer
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mittent use and normally kept on open
abscissas is the ordinate of the point
tubes in a radio receiving set start to
circuit. Such cells usually have a deA.
oscillate.
polarizer (q.v.) which acts slowly. In OSCILLATING
CURRENT
An
alterOSCILLATION
certain cases, no depolarizer whatsoTRANS FOR MER -A
nating current of high frequency, conhigh- frequency air -core transformer
ever is employed. Open circuit cells
sisting
of a succession of waves of conused for transferring electrical oscilare designed for use during short instant length. In some cases, the term
lations from one circuit to another.
tervals of time only and must stand for
oscillating current refers particularly
Either one or both the windings may
long periods on open circuit, during
to a current where the amplitude is
be tuned to the frequency of the oscilwhich the hydrogen is gradually taken
decreasing in constant proportion due
lations. The transformer used for
away from the negative plate. The
to damping. ( See Oscillation, Oscillacoupling the oscillator of a transmitoperation of the open circuit cell will
tion Frequency, also Logarithmic Decting set to the aerial is an example of
not be satisfactory if the rest periods
rement.)
an oscillation transformer.
are not long enough or are not at fre( See
OSCILLATING IMPULSE
Coupling, Inductive Coupler, also
An oscillaquent intervals.
ting current set up for the purpose of
Transformer. )
producing electric waves.
OSCILLATION VALVE -See Oscillator,
PRIMARY
SECONDARY
OSCILLATING PERIOD -The time of
also Vacuum Tube.
WINDING
WINDING
one complete oscillation (q.v.).
\
OSCILLATOR -A device or apparatus
for producing electrical oscillations.
OSCILLATION -Periodical surging first
The vacuum tube (q.v.) under correct
in one direction and then in the other.
conditions may be used to produce susElectrical oscillations are the surgings
tained oscillations of a definite amplibackward and forward of current
tude and frequency. In order for a
periodically, as, for example, in the
vacuum tube to act as an oscillation
case of a condenser being discharged
generator it must be capable of amin an oscillating circuit. The oscilplifying, part of its output energy
lating action in a discharging conmust be returned to the input, an osdenser is as follows: In the case of a
11!iiili(i0liiilli1i;;i
cillation circuit must be combined with
condenser, positively charged, upon
the tube, which possesses inductance,
being discharged through an induccapacity and resistances of values such
tance, the charge rushes out of the
that the tube will oscillate with the
condenser, the current increasing in
CORE
desired frequency and finally the tube
strength until it reaches a maximum.
An open -core transformer.
must have certain characteristics which
Then, due to self- induction the current
when combined with the constants of
prolongs itself, and it continues until
the oscillatory circuit, will determine
OPEN -CORE TRANSFORMER
its energy is changed back into an
the amplitude of the oscillations. Ostransformer in which the (useful)
electric charge of an opposite sign,
cillations may also be produced by
magnetic circuit is partly through iron
current flowing into the condenser
means of a high frequency alternator
and partly through air, instead of enwhich is then charged negatively.
and by a direct current generator and
tirely through iron as in the closed The condenser again discharges giving
electric arc. (See Alternator, also
core transformer (q.v.). It is somea maximum current in the opposite
Alexanderson.)
times referred to as a polar transdirection. the current thereafter flowformer. In one type of open -core transing back into the condenser with the OSCILLATOR, HERTZIAN Two informer the arrangement is similar to
same direction charge as at first. This
sulated rods, with axes in line, with
that of an induction coil (q.v.), a holaction constitutes one complete swing
their nearer ends forming a spark gap
low iron core, filled with soft iron
or oscillation and the current continues
and their outer ends bearing plates or
wires being employed to concentrate
to oscillate, each time becoming weaker
balls to give the system the required
the magnetic field.
and weaker as the energy is dissipated
capacity. The overall length is usually
into heat and also partially into elecOPPOSING ELECTROMOTIVE less than 6% ft. and the whole contric waves. It is important to note
FORCE
stitutes an open oscillator. A HertzSee Back Electromotive that the propagation of electric waves
force.
ian oscillator is sometimes called a
could not be accomplished without elecOPTOPHONE -An instrument utilizing
trical oscillations. Thus at the transa telephone receiver controlled by the
mitting station, the electrical oscillavariations of resistance of a selenium
tions
are converted into electric waves
cell (q.v.) by means of which the blind
and at the receiving station, the waves
are enabled to read ordinary type,
are re- converted back into oscillations.
through the sense of hearing.
OSCILLATION
CONSTANT- The
ORDINATE-A mathematical term used
square root of the product of the cain radio in making logs (q.v.) or other
pacity and the inductance of a circuit.
curves. Defined in mathematical lanThe natural period of a circuit is deTypical Hertzian Oscillators.
guage, the ordinate is that one of the
termined
by its inductance and capaccoordinates of a point which is drawn
ity in the same manner as the natural
dipole. When the rods are brought
parallel to a line (called the axis of
period of a steel spring clamped at one
near each other but not in actual conordinates) to the point from the other
end in a vise is determined by its mass
tact and the conductors are connected
and elasticity. Where a simple aerial
to the terminals of an induction coil
is used it is an easy matter to calcu(q.v.) a succession of sparks can be
late the length of a wave radiated from
caused to jump the gap and these set
AQ
it, provided the oscillation constant has
up electric waves in the ether (q.v.).
been found. The velocity of electric OSCILLATOR, LINEAR -The straight
waves is approximately 3 x 10` °cm. per
wires connected on either side of the
second, and hence the length of the
spark gap of an induction coil, trawave radiated is about 60 times the
versed by oscillations. Linear osciloscillation constant where the wave
lators are of the open type. As used
length is measured in meters. (See
iQ
by Hertz, they consisted of two rods,
Aerial Tuning Condenser, also Isohaving a spark gap between their adIZ
chronous.)
justed ends, while their outer ends teria
minated in plates or balls in order to
io
OSCILLATION FREQUENCY -The
increase the capacity of the system.
number of complete oscillations or
cycles flowing in a circuit per second. OSCILLATOR, RIGHI -In this type of
The oscillation frequency of a circuit
oscillator, the spark gap is established
varies inversely as the square root of
between two metal spheres placed beMIS OF ABSCISSAS
the product of the inductance and catween two smaller spheres. (See Ospacity. The frequency is inversely proThe dotted line is an ordinate.
cillator, also Oscillator, Hertzian.)
portional to the wave length, hence the OSCILLATOR, THERMIONIC
addition of either capacity (q.v.) or
axis (called the axis of abscissas) or
vacuum tube used to generate coninductance (q.v.) to the oscillatory cirfrom the plane of the other axis of
tinuous oscillations. (See Oscillator.)
cuit will result in an increase of wave
coordinates, assumed as a basis of refOSCILLATORY
CIRCUIT
circuit
length (q.v.). (See Frequency.)
erence. This definition will be clearer
possessing inductance (q.v.) and, caif reference is made to the accom- OSCILLATION POINT That current
pacity (q.v.), the electrical constants
panying illustration. The dotted line
value, known as the critical current
being such that an oscillatory current
drawn from the point A to the axis of
(q.v.), at which the vacuum tube or
can he set up. The accompanying
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Oudin Resonator
appears to be standing still and hence
it is possible to trace over it with a
pencil or even to place a piece of photographic paper on the curved glass
and make a record of the curve in this
way. The motion picture camera has
been applied to the oscillograph and is
useful where longer records are required. It should be noted that oscillographs which utilize a moving coil,
such as the Duddell or Blondin types.
will work over a band of frequencies
up to a maximum of about 300 cycles
per second. Inasmuch as the oscillations common in radio work are of
much higher frequency than 300
cycles, it has been found necessary to
use an oscillograph whose moving
parts are without appreciable weight.
The use of electrons as moving parts
has solved this problem. A Frenchman, Alexander Dufour has applied
the Braun tube to the construction of
an oscillograph which has no appreciable inertia and which is capable of
operating at a frequency up to a million cycles per second. This device
uses only minute amounts of energy
in its operation and therefore does not
disturb the original circuit. It is able
to register both voltage and current
simultaneously and is so arranged that
a single impulse is sufficient for a photographic impression. The Dufour oscillograph consists essentially of two
glass tubes fitted by means of a ground
joint into a bronze chamber. The upper glass tube carries a cathode and an
anode and the other tube has one pair
of deflecting plates for electrostatic deflection of the electron stream. Two
sets of coils perpendicular to each
other are used for magnetic deflection
and these are placed outside the tube
and slightly below the deflecting plates.
In order to photograph the oscillations,
a drum is used which is provided with
a film magazine allowing six films to
be taken in succession. When visual
examinations of the oscillations are to
be made, a fluorescent screen is turned
up into position covering the opening
into the interior of the drum thus preventing the films from being exposed
when using the screen. After the
films are put into the drum, this is
placed within the bronze chamber and
locked into position. An air-tight door
is used to close the opening and the
film changing mechanism is operated
by means of external controls. Glass
windows on either side of the bronze
chamber allow the fluorescent screen to
be seen. The accompanying sketch
shown at Figure 2, gives a diagrammatic representation of the operation of
the Dufour oscillograph.
OSMOSIS, ELECTRIC-When an electric current is passed through an
electrolyte having an anode on one
side of a porous diaphragm and a
cathode on the other side, there is a
tendency for the liquid to pass through
the diaphragm towards the cathode
raising the level of the liquid on the
cathode side. This phenomenon is
known as electric osmosis.
OTOPHONE -A device for the hard of
hearing, which utilizes an extremely
sensitive microphone connected to a
two -stage vacuum tube amplifier. The
instrument uses dry cell tubes and the
batteries are contained in the case with
the microphone. A small telephone receiver completes the outfit.
OUDIN RESONATOR
device used
for obtaining high -frequency brush discharges. Discharges of this nature
are used in the investigation of resonance effects and also in medical work.
The accompanying diagram explains
the principle of the Oudin resonator.

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

figure shows a simple oscillatory circuit, consisting of a condenser, an inductance and a spark gap. When a
source of high potential is connected
across the spark gap and the latter is
properly adjusted, the condenser is
charged and there is a spark across
the gap. Provided that there is not
too much resistance in this circuit,

vibrator of the oscillograph which consists of a delicate coil of wire, with
mirror attached, is made extremely
light so that the moving system will
have as little inertia as possible. The
ADJUSTING
SCREW

FIELD

COIL,

Ql
INDUCTANCE

1

CONDENSER

TO

SOURCE OF

HIGH POTENTIAL
A simple oscillatory circuit.

I:

there will be set up an oscillating current (q.v.) of high frequency, decreasing in amplitude according to a fixed
ratio. Such a current can be used to
set up electric waves. Oscillatory circuits are of two general classes, closed
as shown in the illustration and open,
as in the case of an aerial system. An
aerial which has no tuning condenser
or inductance in its circuit still has
distributed inductance and capacity,
whereas an aerial having a tuning inductance and a condenser in its circuit, has a combination of concentrated
and distributed inductance and capacity.
OSCILLATORY CURRENT -See Oscillating current.
OSCILLION-Name which has been applied to the vacuum tube (q.y.) especially where used as an oscillation
generator.
OSCILLOGRAM
picture, graph or
record of a wave form usually obtained
by means of an oscillograph (q.v.).
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Fig. 1. The principle of operation of the oscillograph is shown at A. At B are shown diagonal and straight paths traced by the beam of
light falling on a moving photographic plate.
The type of curve which an oscillograph traces
for alternating currents is shown at C.

coil is placed in a powerful magnetic
field and when an oscillating current is

passed through it, it oscillates in synchronism with the current. A spot of
light focused on the mirror is made to
fall on a screen at the predetermined
distance from the vibrator. This spot
of light traces out a straight line on
the screen. Substituting a photographic film for the screen and arranging the film so that it will move in a
vertical path across the moving beam
of light (which is assumed to be moving from right to left across the
screen) a curve is traced on the film.
The commercial form of oscillographs
are provided with apparatus whereby
the curve may be examined without
the necessity of photographing it. In
these the beam of light is reflected
from a rotating or vibrating mirror in
CATHODE
VOLTAGE
Al

The illustration shows an oscillogram
obtained on smoked glass by means of
a tuning fork. (See Oscillagraph.)
An instrument for
OSCILLOGRAPH
recording photographically or showing
visually the wave form of alternating
currents or of other rapidly changing
currents or voltages. The essential
parts of such an instrument are a
moving coil mirror galvanometer, a rotating or vibrating mirror and a mov-

ANODE

'I

COILS FOR

An oscillogram obtained by means of a tuning
fork.

MAGNETIC
DEFLECTION

". .`y

i

4,

DEFLECTING
PLATES

-

ing photographic plate or film. Figure
1 illustrates the principle of the oscillograph and shows the curves it produces. The oscillograph was invented
by M. A. Blondel in 1893. By means
of the oscillograph the wave form of a
current may be shown as a curve and
its characteristics may thus be examined and studied. In order to form
the curve, it is necessary to have simultaneous motion in two directions. The

PHOTOGRAPHIC

FILM,

Fig. 2.

A diagrammatic representation of the

Dufour oscillograph.

such a way that it receives a horizontal and an up and down motion and
is focused onto a curved plate of glass.
Tracing paper may be stretched over
the glass so that the image of the spot
of light traces a visible curve on it.
The curve being repeated very rapidly
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B D is an uninsulated coil of copper
wire wound on an insulating core with

each turn separated from the next adjacent one. At B, the helix is connected to an induction coil and it is
tapped by means of a sliding contact
at C. The sliding contact is connected
through a condenser to the induction
coil H, with a spark gap G in parallel

E

OUTPUT CIRCUIT OF VACUUM
TUBE-The filament -plate circuit as
differentiated from the filament -grid
or input circuit. (See Input Circuit
of Vacuum Tube.)
OUTPUT, TRANSFORMER -The product of the voltage at the secondary
terminals of a transformer by the current flowing in the secondary winding.
The output of any transformer is always less than the input by an amount
equal to the losses. The efficiency of
a transformer is the ratio of its useful output to the total input. (q.v.)
OVERLOAD RELEASE
n electromagnetic device which is used to cause
a motor starter handle to return to

-A

TE

A

Connections of the Oudin resonator.

(a}-

in the circuit as shown. The circuit
BGFC is a closed oscillatory circuit
receiving its excitation from the induction coil H. The circuit C D E is
an open circuit in contact with the
oscillatory circuit. By moving the sliding contact, C, a point is reached where

a brush discharge appears at E, thus
indicating that electric oscillations are
being set up in the open circuit. (See
Brush Discharge, Corona, also Oscillator.)
OUTPUT-The useful energy given out
by a machine, circuit, vacuum tube
or other device. (See Input; Output,
Transformer; Output Circuit of

Vacuum Tube.)

rF
OVERLOAD

NO
LOAD

RELEASE

RELEASE
Overload Release.

.

the off position when the current exceeds a pre- determined overload value.

The overload magnet is usually arranged so that too strong a current
will result in short -circuiting the novolt release thus switching off the
driving current. One form of overload release consists of a magnet in
series with the line and the armature.
This magnet is arranged to attract a
pivoted iron keeper whenever excessive
current flows.. The pivoted arm, when
attracted by the magnet, makes connection between two contacts, themselves connected so as to short circuit
the holding magnet when the circuit
is closed. Therefore, when more than
the allowable current is drawn from
the line, the overload magnet attracts
its pivoted keeper which closes the circuit short- circuiting the holding magnet. The contact arm is then released
by the holding magnet and the arm is
pulled back to the off position, thus
cutting the motor off the line. Another
form of overload release utilizes an
electromagnet to attract a pivoted arm,
arranged so that this will break the
circuit between the motor and the line.
This results in operating the no-voltage release. (See No -Volt Release.)
OVERTONE CURRENTS-Alternating
currents which have harmonic frequencies of a higher value than the
fundamental or first harmonics.
OVERTONES-Higher harmonics associated with the first harmonic. This
term particularly refers to sound
waves. In various musical instruments, different overtones are brought
out and this results in each instrument having its own tone characteristic.

P
PACKING -- (referring to a microphone).
The tendency of carbon granules in
a microphone to settle or pack. In
this position they are no longer sensitive and do not readily respond to
the vibrations of the diaphragm.
Packing may be caused by irregularity
in the sizes of the carbon granules. It
may be remedied by gently tapping the
microphone.

SECONDARYVARIABLE

_

_

CONTACT

COPPER STRIP

Front and side view of a pancake coil.

PANCAKE
coil.

COIL -A flat inductance

Coils of this type are used in

radio receiving sets as radio frequency
186

transformers, also as antenna couplers
senden and carried out a series of
and oscillator couplers. They may be
wireless experiments at Hampton
basket wound (q.v.), spider wound,
Roads, later inaugurating wireless
etc. In wireless transmitting appacommunication between New York and
ratus, aerial tuning inductances, loadPhiladelphia. Pannill was the first
ing inductances, and oscillation transman to install wireless on the battleformers (illustrated) are frequently of
ships of the U. S. Navy. Afterwards
the pancake coil type. (See Induche carried out a series of communicatance, Antenna.)
tion experiments between various parts
of the United States and erected a
PANEL -A board of insulating manumber of wireless stations. He joined
terial carrying the controlling or measthe Marconi Wireless Telegraph Comuring devices of an electric circuit.
pany in 1912 and became a radio adThe panel for controlling the charging
viser to the United States Governof storage batteries is called a chargment, 1914, and assistant director of
ing panel. A panel carrying generator
Naval Communications, 1916. Pannill
controls is referred to as a generator
is
a fellow of the Institute of Radio
panel. Where only a single panel isEngineers and a member of the Washused this is usually called the switchington Society of Engineers.
board. The usual switchboard coin prises a number of panels. Switch- PAPER CONDENSER -A fixed conboard panels are commonly made of
denser, usually made of tin foil and
marble. The usual varieties available
utilizing a dielectric of paraffin-waxed
are white Italian, pink or grey Tenpaper. The 1 microfarad by -pass connessee and blue Vermont marbles.
denser is a typical example of a paper
Plain slate is sometimes used for
condenser. (See Condenser, By- pass.)
panels where the voltage is not too PARALLEL -See Parallel Connection.
high. When the panels do not require
CONNECTION
w o or
a finish, soapstone is sometimes used. PARALLEL
more parts of an electrical circuit so
The front of a radio receiving set on
connected that the current divides bewhich the dials and rheostat controls,
tween them. This is also known as a
etc., are mounted is also called a panel.
multiple (q.v.) connection, divided cirThese panels are usually made of
cuit, or shunt circuit. Where a numBakelite, hard rubber, composition or
ber of parts of a circuit are connected
similar insulating substances, alin parallel, the same potential is imthough a number of sets are being
pressed on each part. The current
made with metal panels. The horizonflowing in each branch will depend
tal panel on which the sockets and
upon the impressed -voltage and the
transformers are usually mounted is
resistance of each branch. (See Cirknown as the sub -panel (q.v.).
cuit, Parallel.)
PANNILL, Charles Jackson-American P A R A L L E L RESISTANCES-Resistradio pioneer. Born in Petersburg,
ances connected so that their terminals
Virginia, May 13, 1879. He entered
have the same difference of potential
the American Navy, 1898. In 1902 he
between them. The greater the numtook a post under Professor R. A. Fesber of resistances in parallel, the less
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will be the total resistance of the drcuit. If there are three resistances
and % ohm, rein parallel of %,
spectively, then the total resistance is
equal to the reciprocal (one divided by
a number) of the sum of the separate
reciprocals. In this case the sum of
the reciprocals is 2 plus 3 plus 5 equal
to 10 and the reciprocal of this is equal
to one -tenth, so that the total resistance
of this parallel circuit is one -tenth of
an ohm. It can be seen that the total
resistance of any circuit having a number of resistances in parallel is less
than the resistance of any one of the
branches. ( See Circuits Parallel, also
Parallel Connection.)
a
PARALLEL RESONANCE
concentrated capacity and a concentrated inductance are connected in
parallel between terminals to which

/

-When

an alternating electromotive force is
applied, and the inductance or capacity
or frequency is varied, the condition of
parallel resonance exists when the current supplied by the source is a minimum. It should be noted that in series
resonance, the total current supplied
by the source flows through both the
inductance and the capacity whereas
in parallel resonance the current supplied by the source is the vectorial sum
of the two currents, one flowing
through the capacity and one through
the inductance.
PARAMAGNETIC -- Having a permeability greater than unity. Magnetic
as opposed to diamagnetic. The term
paramagnetic is used in some cases to
apply to substances which have only
a slightly greater permeability than
air such as liquid oxygen, the rare
metal erbium, etc. If used in this
sense it does not include ferro- magnetic
substances (q.v.). (See Diamagnetic

material.)
PARTIAL -An acoustical term denoting any one of the natural vibrations
of which a body is capable. An electrical oscillator (q.v.) possessing distributed capacity and inductance has,
theoretically, an infinite number of possible frequencies, each of which is
called a partial. The lowest frequency
is called the fundamental. (See Harmonics, Harmonic Current, Overtones,
also Overtone Currents.)
PARTITION INSULATOR-An ebonite
tube having a metallic rod running
through its center with wing nuts at
each end. It is used for continuing
a circuit through a wall or partition.
P.D. -Abbreviation for potential difference. (See Potential, Difference of.)
PELTIER EFFECT The change in
temperature, either heating or cooling, at the junction of two unlike
metals, depending upon whether an
electric current originating from an
external electromotive force, is sent
through the junction in one direction
or the other. The Peltier effect is the
opposite of the thermo- electric effect.
PERCENTAGE COUPLING The coefficient of coupling between the primary and the secondary of an oscillation transformer in a wireless transmitting system. When the primary
winding is placed close to the secondary, the coupling is said to be close
or tight. When the two windings are
apart the coupling is said to be loose.
With the ordinary spark gap in the
closed circuit, if the primary and the
secondary windings are closely coupled
a broad wave will be radiated from the
aerial system. If they are loosely
coupled, a sharp wave will be radiated.
PERIKON DETECTOR -A crystal rectifier utilizing a piece of zincite in firm
contact with a piece of chalcopyrite.

-

-

(See Combination Detector, also Crys-

tal Detector.)

I

-
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A Perikon detector.

PERIOD The time required for one
complete cycle. (q.v.) Referring to an
alternating current (q.v.) it is the
time required for the current or electromotive force to pass through the
various values from zero to a positive
maximum back to zero again; then to a
negative maximum and finally to zero.
PERIODIC-A vibration is said to be
periodic if all the phenomena are repeated regularly at equal intervals of
time. This time iis called periodic time
or the period.
PERIODICITY A synonym for frequency, or for angular velocity.
PERMANENT MAGNET Hardened
steel which when magnetized retains
its magnetism after the removal of the
magnetizing force. The usual method
of making permanent magnets is to
place the steel in a powerful electromagnetic field. They can also be made
by stroking with another magnet. Permanent magnets are used in all electromagnetically operated headsets and
(See Magnet,
loud speakers. (q.v.)
Electromagnet, also Temporary Magnets.)
PERMEABILITY-The permeance (q.v.)
existing between the opposite faces
of a cube of the substance each side
of which is one centimeter in length.
Since the permeability of air is assumed to be unity, the permeability of
any substance is the ratio of the flux
that passes through it to the flux that
would exist in air if the magnetomotive and flux path remained unchanged.
h at property of a
PERMEANCE
magnetic circuit which allows the flow
of magnetic flax. Its reciprocal is
reluctance (q.v.) which is the property of a magnetic circuit by which it
resists the flow of magnetic flux.
PERM ITTANCE-A synonym for capacity (q.v.) or capacitance (q.v.). This
property is possessed by every electrical circuit, but does not manifest itself unless there is a change in voltage.
The greater the permittance of a circuit, the greater will be the opposition
offered toa change in voltage.
PERMITTIVITY -See Dielectric Coefficient and Constant, Inductive Capacity,
also Inductivity.
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Petticoat insulators are
moisture.
of porcelain. Insulators
made
usually
used on low tension lines are also of
the petticoat type, in such cases being
constructed of glass. (See High Tension Insulator, also Insulator.)
See Mute anPHANTOM AERIAL
tenna.
PHASE -A particular state in a reguIn
larly recurring cycle of changes. cirsimple harmonic motion, uniform
cular motion, or in periodic changes
of any magnitude varying according
to a simple harmonic law (as for example an alternating current) the
point or stage in the period to which
the rotation, oscillation or variation
relahas advanced, considered in its starttion to the position or instant of
ing or to some other standard position.
This relationship is usually expressed
in angular measure. Defined in electrical terms, phase is the distance,
usually measured as an angle, of the
base of any ordinate (q.v.) of an alter-

-

ALTERNATING CURRENT
WAVE SHOWN BY
CURVE

-
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A petticoat insulator.

petticoats arranged one on top of the
other for the purpose of reducing leakage and preventing accumulation of

Shown in cross -section

at the right.

PETTICOAT INSULATOR -An insulator having two or more flanges or
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TIME OF CYCLE- PERIOD
CYCLES PER SECONDFREQUENCY
Phase displacement. cycle, etc.. illustrated by
means of sine curves.

nating wave from any chosen point on
the time axis. This distance represents
the phase of the ordinate with respect
to the point. In any sinusoidal alterat
nating current quantity, the phasecorany instant may be shown by the
responding position of a vector (q.v.)
revolving about a point with such an
angular velocity that its projection at
each instant upon a chosen reference
line is proportional to the value of
the quantity at that instant. As an
example, consider a conductor rotat-

ing in a magnetic field. The induced
electromotive force, in one complete
revolution, passes through the following values. It starts at zero and rises
to a maximum positive value, then
falls to zero and rises to a maximum
positive value in the reverse direction,
finally falling to zero again. The transitions through these various values
constitute a cycle (q.v.). The time of
this transition is called a period, the
number of cycles per second being the
frequency (q.v.). The angle at any
instant through which the conductor
has rotated since the electromotive
force changed its sign from negative
to positive is the phase angle. This
is ordinarily designated by the Greek
the
letter 43 (phi). If o (omega) is conrotating
the
of
angular velocity
w
ductor and f the frequency, then in
= 27(f (since there are 2nIfradians
the time
a complete revolution).
since the
elapsed
has
which
in seconds
conductor last passed the point of zero
electromotive force be represented by
t, then the phase 1 at that particular
Periodic
instant is equal to cot = 2nft.expressed
variations are conveniently
by sine curves and the relative phases
positions
are indicated by the relative
of the nodes (q.v.) and loops (q.v.).
IS?

Phase Angle
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Magnitudes having maximum and minand radiated heat waves are included
War he was inspector of ordnance maimum values occurring simultaneously
in the general term electromagnetic
chinery and in 1921 was appointed a
are said to be in phase. If they do not
waves (q.v.). The velocity of electric
member
of the Inter-Allied Commission
occur simultaneously, they are out of
waves is the same as that of light
of Control in Germany. He is the auphase. When the corresponding maxiwaves, 300,000,000 meters per second
thor of many articles on the control of
mum or minimum values of two sinusor 186,000 miles per second (appx.) .
machines by electric waves.
oidal alternating quantities of the
Electric waves used for radio work
same frequency occur at different inhave frequencies from about 10,000 to PHONOGRAPHIC RECORDING-This
stances, the two quantities are said to
3,000,000 cycles per second. Since the
refers to the amplifying of code sigdiffer in phase by the angle between
nal currents by means of relays in
"elocity of electric waves is known, it
their nearest negative maxima or their
is possible to calculate the length of
tandem until the sounds produced in
nearest positive maxima or any other
a telephone receiver are loud enough
a wave if the frequency is known.
nearest corresponding values. The
to cut a distinct record on the wax
Thus if the electric wave has a frequantity whose maximum value occurs
of a phonograph. The signals can be
quency of 10,000 cycles per second, the
first is said to lead (q.v.) the other.
received at high speed and thereafter
wavelength is found by dividing the
The quantity whose maximum value
velocity in meters per second by the
read at low speed. Instead of a phooccurs later is said to lag (q.v.).
frequency in cycles per second, which
nograph a telegraphone may be used.
Where one quantity lags behind angives in this case a wavelength of PHOTOELECTRIC EFFECT -A
other by 180 degrees, the values are
30,000 meters. Electric waves are in
change in the electrical conductivity
said to be of opposite phase. An alterreality a combination of electromagof a gaseous or solid substance
nating current may be single phase or
netic and electrostatic disturbances in
radiations of certain wavelengths when
polyphase. Another term for polyspace. The displacements are at right
in contact with them. This refers come
phase is multiphase. In a three -phase
parangles to the motion of the wave train.
ticularly to rays of the visible specalternating current system the three
The electric field and the magnetic
trum and ultra -violet and infra -red
separate currents differ in phase from
field are at right angles and travel torays.
each other by 120 degrees. In a polygether. They spread out or expand
phase system, if the various phases
from the point of disturbance just as PHOTOGRAPHIC RECORDER-A deeach carry or supply equal current, the
vice for recording high -speed wireless
water waves spread out from a point
system is said to be balanced.
messages by recording the deflections
where a stone strikes the surface of
of a sensitive galvanometer on a movthe water. Electric waves are propaPHASE ANGLE -See Phase.
ing photographic film. (See Auto gated from an aerial when certain
PHASE DISPLACEMENT-The differ Receiver.)
forms of alternating current flow in
erence in phase or the phase angle
the aerial. Since the frequency of the PICKARD, Greenleaf
Whittier
between two alternating quantities,
propagated wave corresponds to the
ican radio expert. He was -Amerborn at
such as voltage and current, of the
frequency of the current in the aerial,
Portland, Maine, on February 14,
1877,
high frequency current must flow in
and was educated at Westbrook Semithe aerial to produce the high frenary, Lawrence Scientific School, Harquency electric waves used in radio.
vard and Massachusetts Institute of
Such current may be produced by a
Technology. He made a special study
high- frequency generator, by a direct
of wireless telegraphy and telephony
current generator and an electric arc,
or by means of vacuum tubes. The latter offer the simplest means of producing the rapidly reversing currents.
Electric waves may be classified as
continuous and discontinuous. ExamSine curves of current and voltage. showing
ples of the former are the waves prodifference in phase.
duced by a high frequency alternator,
an oscillating vacuum tube or a Poulsame frequency. Such quantities do
sen arc. Examples of the latter are
not pass through their respective maxithe
waves produced by condenser dismum positive quantities or through
charges in a spark circuit. In these
their zero values at the same time.
the amplitude of the waves diminishes
The instantaneous values of any sine in each wave train and the waves are
shaped wave can be represented as
referred to as damped waves. The
being proportional to the sine of an
high frequency current used to produce
angle, a complete cycle being equal to
continuous waves used in radio tele360 degrees. When two quantities are
phony is modulated in accordance with
out of phase, the respective angles corthe vibrations of a microphone (q.v.).
responding to each quantity at any
As a result modulated waves are sent
given instant are unequal, the differout from the aerial and these correence between the two angles being
spond in wave form to the variations
called the phase displacement or the
of the sound waves. The sensitive
phase difference. In the accompanying
apparatus at the distant receiving set
illustration, the current and voltage
picks up or intercepts the modulated
relationship in an alternating current
electric waves, reconverts them to high
circuit are shown by the two sine
frequency electric currents which are
curves. As can be seen, the current
rectified into direct currents capable
Greenleaf Whittier Pickard.
and voltage are out of phase, the phase
of actuating a 'phone and usually amdisplacement being equal to the angle
plified so that they have energy enough
and has taken out many United States
to operate a loud speaker. ( See Osciltai, in this case 90 degrees (-- radians).
and foreign patents for radio invenlator, Carrier Wave, also Modulated
tions. He is noted for his pioneer work
The current reaches its maximum value
Currents.)
in radio telephony. Pickard began
at a later time than the voltage. In
radio work in 1899 at Blue Hill obserthis case the current lags behind the PHILLIPS, Raymond -British radio exvatory, Milton, Massachusetts, under a
pert. Born October 6, 1879, he was
voltage by the angle 40, the voltage
grant from the Smithsonian Institute.
educated at Edgebaston, Birmingham
leading the current by this angle.
He was on the engineering staff of the
Schorne College, Buckinghamshire, and
Since the angle of lag of the current
American Telephone and Telegraph
Windsor High School. For three years
is 90 degrees, the current and voltage
Company from 1902 to 1906. Later he
he was engaged on railway construcare said to be in quadrature. In an
was connected with the Wireless Spetions and repairs, with special applicaalternating current circuit having pure
cialty Apparatus Company as consulttion to electric railways. In 1902 he
inductance and no resistance (a theoing engineer. He has an extensive
invented a system of automatic train
retical circuit, since all electrical conpractice as a patent expert in radio
control and a number of appliances for
ductors possess resistance), the curpatent litigation. Pickard is a fellow
electric railways which were widely
rent would lag by 90 degrees as in the
of the American Institute of Electrical
adopted. In 1905 he took up the study
example given. (See Lag, Lead, LeadEngineers, a Member of the American
of wireless and specialized in the coning Current, also Phase.)
Chemical
trol
of
Society and also is a Member
mechanisms
at a distance by
PHENOMENA OF ELECTRIC WAVE
of the Society of Chemical Industry.
electric
waves.
In
1910
he
patented
PROPAGATION- Electric waves are
a system for controlling airships by P I G -TAIL
created by electric oscillations (q.v.) .
flexible braided or
radio
and by means of a working model
stranded
They are often referred to as radio
copper
conductor used to
demonstrated how an airship could be
carry the current to the rotor of a
waves. Electric waves, light waves
thus controlled. During the World
condenser or a coupler. Pig-tails are
188

-A

Polarized Relay
n interchangeable
PLUG -IN COIL
coil, often of the honey-comb type,
which can be plugged into a socket,
thus permitting it to be quickly and
conveniently put into or taken out of
a circuit. Plug -in coils are used in
some cases in receiving sets designed
for operation on widely varying wave
bands.
PLUG -IN TRANSFORMER -A plug -in
coil (q.v.) specifically used as a radio
frequency transformer.
POLARITY In magnets the differentiation between North Pole and South
Pole. In electrical devices or circuits,
the difference between positive and
negative poles. It is often necessary
to determine which is the positive pole
or terminal of a direct current circuit,
and which the negative. There are
various methods of indicating polarity.
A voltmeter or an ammeter will show
the direction of current flow. An extremely simple method of determining
polarity is to place the two terminals
in a glass jar containing salt water
or some other electrolyte. A much
greater number of bubbles will be observed to collect around the terminal
of negative polarity. A piece of used
blue print paper can be utilized to indicate polarity. It is simply necessary
to moisten the paper and place the terminals on it, at a distance of about 1/4
of an inch apart. The paper will be
whitened at the negative terminal.
POLARIZATION In a primary cell,
the current liberates hydrogen from
the electrolyte in passing through it.
The hydrogen is carried to the negative plate with the current and collects
there. It thus increases the internal
resistance of the cell. This makes it
harder for the current to pass through
it and as a result the electromotive
force available at the terminals is materially lowered. In addition there is
a slight difference of potential between
the negative plate and the hydrogen
and this acts in opposition to the electromotive force of the cell. This further reduces the effective voltage of
the cell. The entire effect is known as
polarization. Polarization may be carried to such an extent that current can
no longer flow from the cell. It may
be counteracted or prevented by the
use of depolarizers (q.v.). There are
three different kinds of depolarizers.
Chemical depolarizers are placed in the
cell near the cathode. Substances such
as manganese dioxide, potassium bichromate, nitric acid or cuprous
chloride are used. When the hydrogen
reaches the depolarizer it combines
with it to form a new compound. Electrochemical depolarizers depend for
their action upon the use of a substance which will liberate a metal such
as copper at the cathode instead of
hydrogen. Thus with no hydrogen
present there is no polarization. Of
course it is necessary to use the proper
electrodes and the correct electrolyte
to obtain this result. Mechanical depolarizers merely blow or sweep the
hydrogen away from the cathode.
Being the least effective of the three
methods, the latter is seldom used.
(See Local Action.)
POLARIZATION, E L E C T R I C-The
state of a dielectric when subjected to
electrostatic forces. Electric polarization is synonymous with electric displacement.
POLARIZED RELAY
relay in
which a magnetized swinging arm is
placed between poles of two electromagnets. When current passes, one
pole must change, so that the arm is
attracted by one and repelled by the

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

also used on the carbon brushes of
motors and generators. (See Flexible
Lead.)
PITCH Frequency of vibration of a
sound. A shrill note is said to be of
high pitch, a bass note of low pitch.
The pitch of an armature winding refers to the distance from the center
of a winding to the center of the next
winding.
PLAIN AERIAL -An aerial having the

-

transmitting or receiving circuit connected directly to it without the utilization of inductive coupling or any intermediate tuned circuit. An example
of a plain aerial is one used to transmit code, having a spark gap in series
with the aerial and the ground.

-

PLATE The anode or positive electrode of a vacuum tube. The vacuum
tube plate is usually made of nickel.
The shape of the plate varies according to the type and construction of the
tube. In some tubes the plate is tubular; in others fiat. When the cathode
-or filament is heated, it emits electrons
which pass to the grid or through the
grid to the plate, depending upon the
grid charge. In power tubes (transmitting) it is necessary to use some
cooling device to conduct away the heat
dissipated at the plate. In some cases
a liquid bath or a blast of air is used
FILAMENT
PLATE
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Vacuum tubes, showing construction of plates.

or the plate may be constructed so that
it can be cooled by water circulation.
Other methods of preventing overheating of these tubes are increasing the
area of the plate as for example increasing the diameter of a tubular
plate, or blackening the surface of the
plate to increase its heat emissivity.
PLATE BATTERY -A battery, usually
referred to as the "B" Battery having its positive terminal connected
to the plate of the three-electrode
vacuum tube and its negative terminal leading to the filament. The purpose of this battery is to keep the plate
voltage positive with respect to the
filament so that the electrons will be
attracted sufficiently to the plate.
Plate batteries are usually dry cells
although there are a number of storage plate or "B" batteries on the market, both of the acid and the alkaline
types. It is possible to dispense with
the plate battery by using a "B" eliminator, which is connected to the ordinary house -lighting circuit. ( See "B"

Battery.)

LATE CIRCUIT

-

The circuit connected to the plate (q.v.) or anode of
a three- electrode vacuum tube.
PLATE COMPONENT, HIGH FREQUENCY -The radio frequency current flowing in the plate circuit (q.v.)
of a vacuum tube. (See High Frequency Component of Plate.)
PLATE CONSUMPTION This refers
to the current consumed in energizing
the plate of a vacuum tube. IncreasP

-

ing the grid voltage tends to increase
the plate consumption. An increasing
plate voltage also increases the plate
current, but tends to decrease the relatively small grid current. (See Consumption, Current; also Consumption,

-

Plate.)
PLATE CONTROL The vacuum tube
starts oscillating at a plate voltage
which will depend on the adjustments
of the circuit. When the plate voltage
is raised, the oscillation current becomes greater, increasing in direct proportion.
PLATE CURRENT-The current in the
plate circuit (q.v.) of the three-electrode vacuum tube. The current passing between the plate and the heated
cathode or filament.
PLATE IMPEDANCE The total resistance offered to alternating current
between the filament and the plate in
a vacuum tube. It is often referred
to as the tube impedance. The impedance is independent of the alternating current input voltage.
PLATE VOLTAGE -The voltage of the
plate of a vacuum tube above the filament. The potential difference between
the plate and the filament. This term
is usually used to refer to the voltage
of the "B" battery (q.v.) connected to
the plate, as for example, if the 222 volt terminal of the "B" battery is connected to the plate of the detector tube,
the plate voltage is said to be 221/2
volts. Soft tubes, formerly used as
detectors, operated best at this voltage.
Most of the amplifier tubes now used
as detectors operate best with 45 volts
on the plate, although these tubes vary
individually, some operating better
with slightly increased voltage and
others with a voltage less than 45.
The plate voltage generally used on
the amplifiers is 90 volts. The new
power reception tubes use plate voltages up to 135 volts.
special vacuum
PLIODYNATRON
tube, designed by A. W. Hull, having
two grids instead of one. This tube
utilizes the normal amplifying property
of the vacuum tube to obtain a very
high voltage amplification, as high as
1,000 fold. When such high amplification is obtained, however, the operation is unstable and extremely careful
adjustment is necessary.
PLIOTRON-A name given to a highly
evacuated vacuum tube used for transmitting purposes. Large pliotrons are
capable of developing as high as 500
watts output since they are so highly
exhausted that several thousand volts
may be applied to the plate and also
since they can carry a plate current of
nearly one -half an ampere.
connecting device used exP LUG
tensively in radio and telephone work
for making connection or "plugging
in" loud speakers (q.v.), head sets,
power supply, microphone transmit-

-

-A

-A

Cross-section of plug.

ters, etc. The plug has an insulating
handle and the metal contact tip is
designed to fit into a standard jack
(q.v.) . A flexible wire fits into terminals in the plug, the other end of the
wire being connected to the apparatus
such as the loud speaker, etc. The
plug connection terminals may be of
the conventional small binding post
tyre or they may consist of internal
spring clips.

-A

-

-
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other. A polarized relay is much more POTENTIAL RECTIFIER
crystal
sensitive to weak currents than the
(q.v.) or other form of rectifier which
ordinary relay.
requires an initial current to pass
through it to become sensitive.
POLES -See Magnetic Poles.
POLYPHASE Referring to an alter- POTENTIOMETER (Potential Divider)
nating current system in which the
-A resistance connected across a batcircuits are divided up into two or
more branches having their currents
displaced in phase from each other.
AERIAL
The term multiphase has the same
RADIO FREQ.
TRANSF.
meaning as polyphase. (See Phase.)
POLYPHASE ALTERNATOR -An alternating current generator wound in
such a way that it supplies two or
more currents which differ in phase
(q.v.) from each other by definite
phase angles. The usual form of polyVARI ABLE
phase alternator is the three -phase alCON D

-

at Fig. 1. Potentiometers ñs
apparatus are usually ma
from high resistance wire
carbon granules. In electr
neering work, the term pote
means, in general, an arran
GRID LEAK
AND COND.

-

ternator.

PORCELAIN CLEAT -See Cleat.
POSITIVE ELECTRODE -In a primary
cell, the zinc plate or anode (q.v.) is
the positive electrode, while the pole
of this electrode is the negative pole
(q.v.) because it is negative in relation to the external circuit. In a storage cell, the lead peroxide plate, which
is the cathode during discharge, is
called the positive electrode and its
pole the positive pole.
POSITIVE TERMINAL P 0 L E The
pole or terminal out of which current
is considered to flow. This is more or
less of a handy convention, but is contrary to the present day knowledge of
electrical flow inasmuch as electrons
move from negative to positive.
POTENTIAL -See Potential, Electric.
POTENTIAL, DIFFERENCE OF -abbreviation P.D.- Difference of electrical level. Theoretically the potential
difference between two points in an
electric field is measured by the work
done by the electric field on a unit point
charge of positive electricity moved
from one point to another without disturbing the field. Potential difference
is measured in volts. It may refer to
any two points in a circuit, even though
there is no source of electromotive
force between these points. When applied to circuit between two points not
possessing a source of electromotive
force, the potential difference between
the two points under consideration is
equal to the product of the current
flowing times the resistance of the circuit between the two points. In the
case of an open circuit, such as the
terminals of a cell, the potential difference is equal to the electromotive
force. (See Potential, Electromotive
force, also Volt.)
POTENTIAL DROP The fall in voltage in a circuit due to the resistance
of the conductor. (See Potential, Electric; also Potential, Difference of.)
POTENTIAL, E L E C T R IC-Electrical
pressure, or the degree of electromotive
force (q.v.) . Potential is electrical
level. Electrical potential can be compared with the "head" of water. Thus
it is customary to measure the height
or head of water above sea level, which
is taken as an arbitrary base. In a
somewhat similar manner, the potential of the earth is taken as zero and
all potential is measured from this as
an arbitrary base. With this understood, it is no longer necessary to refer
to the degree of electromotive force,
but simply to the electromotive force
or the potential. See Potential, Difference of, also Volt.)
POTENTIAL ENERGY- Energy of.
position. When energy is available for
the production of work, it is referred
to as potential energy. Energy at
work is kinetic energy (q.v.).

-

GROUND

COMBINATION UNTUNED AND
TUNED R.F. AMPLIFIER USING
A POTENTIOMETER TO
CONTROL OSCILLATION...,

A' BATT.

Fig. 1. Tuned radio frequency circuit showing use of potentiometer to control oscillatio

tery or other source of electromotive
force and equipped with a slider so
that the voltage on another circuit may
be varied from zero to the full potential of the battery. Where a gas content detector vacuum tube is used, the
purpose of the potentiometer is to permit a close adjustment of the plate
battery (q.v.) potential. The potentio-

Fig. 2.

GALVAN OM ETER
A simple form of potentiometer used

for electrical measurements.

meter is shunted around the filament
heating or "A" battery, its resistance
being so high that its power consumption is practically negligible. In tuned

-
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POTENTIOMETER

SYMBOL
Illustration of a radio potentiometer, showing
symbol at the right.

radio frequency sets, a potentiometer
is used to control the tube oscillation.
The advantage of being able to make
a system oscillate is obvious, as the
greatest amplification is obtained when
the circuits are operated just at the
point before self -oscillation starts.
This condition is easily found in operation, since the instant self-oscillation
starts, a whistle is heard in the phone
or loud speaker when tuning to any
station it is desired to receive. The
use of a potentiometer to control oscillations in a tuned radio frequency circuit is illustrated in the diagram shown

circuits for measuring potent
ference.
Using certain accessories, lab
potentiometers can be used to
voltages over all ranges, and by
ing's Ohm's law (q.v.) the m
ments obtained can be used to
mine a wide range of current v
The simplest form of potenti
used for electrical measuremt
shown in Fig. 2. AC is a res
in which a constant current fr
battery B is flowing. F is a r
ing resistance used to compens
the variations of the electr
force of the battery. The cur
AC is checked for constancy by
that the drop iñ potential betw
two points selected in it is equal
electromotive force of a standa
The standard cell is connected
circuit GHJ at J and the reg
resistance is adjusted until the
tive galvanometer shows no de
With the assumption that AC
uniform resistance througho
length, and the current in it r
ing constant, it is obvious th
other voltage not greater th
drop between A and C can be
ured by connecting it in the cir
J and shifting the points G
until the galvanometer again co
a balance.
A direct reading scale may be
between A and C. For ordinary
tiometer measurements, the dr
tween A and C is made about 1
as this is approximately the e
motive force of a standard Clar

POULSEN ARC -An

arc u
burned in hydrogen between a
ing carbon cathode and a water
copper anode in a magnetic field.
arc is connected to an oscillatin
cuit, and due to its instability it
tains continuous oscillations whi
utilized for the production of co
ous waves for radio telegraph
telephony.

-

POULSEN, Valdemar Danish r
pioneer. Born in Copenhagen, N
ber 23, 1869; he was educat
Copenhagen University and in
he joined the Copenhagen Tele
Company. In 1903 he invente
famous system of arc transmi
Poulsen is a fellow of the D
Society of Sciences. In 1900 he
awarded the Grand Prix at Pari

