
Fifty Cents 

, 

! 

ó 

.fi:{i 
í:>.h.;.atl,il www.americanradiohistory.com

www.americanradiohistory.com


X10 
only 

"Try this on your piano" 

Here it Is! 
The Loudspeaker Sensation of 

of course 

it's an 

$10 
only 

1928 

product 
Simply attach the ENSCO piano unit to your piano and the cord to 

your radio set - --it only takes a minute -- -and you have 
a marvelous, resonant loudspeaker. 

This wonderful device makes use 
of the perfect sound -reproducing 
qualities of the piano soundboard. 
It took years to dhvelop the piano 
to its present state of perfection, and 
you can now enjoy perfect radio 
reproduction by using this sound - 
board. 

It doesn't show -it does not mar 
the piano in any way or interfere 
with its use as a piano. Fits any 
piano, grand or upright, and works 
on any radio set. 

The reproduction is simply marvelous. The sonorous bass notes, the rolling notes of the middle 
register, and the thin, sharp tones of the upper treble -all perfect -and the voice sounds natural 
The famous ENSCO drive mechanism -the rugged direct -drive, distortionless unit developed by 
Clyde J. Fitch, makes this possible. It is new and the results will surely astound you. 

MANY NOVEL APPLICATIONS 
Musical furniture is now a reality. Imagine the dinner table, surrounded by guests, bursting forth 
into glorious song, a chair or bridge table telling a bedtime story, or a door or panel singing a bari- 
tone solo! All this is made possible by the ENSC O piano unit. It is made by the makers of the 
famous ENSCO cone speaker kits under U. S. Patent No. 1630199 and others pending. 

The Best 
X10 

YouEverSpent! 
If you do not have a piano, use it on the table or a panel, or door. It works! 

Sold under money -back guarantee. You must be satisfied or your money will be refunded. 
only $10.00. Complete with 20 -foot cord. Ask your dealer or send order to our nearest 
Shipped prepaid on receipt of check or money order or C. O. D. with postage added. 

Price in Canada -$11.50 

Main Office 
25 CHURCH STREET 

NEW YORK 

ENGINEERS' SERVICE COMPANY 
26 E. JACKSON BLVD. 

CHICAGO, ILL. 
331 BAY STREET 
TORONTO, ONT. 

Price 
office. 
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RADIO LISTENERS' GUIDE AND CALL BOOK 

i FREE "WM Here's 
the 'dope'you've 
been looking for- 

HOW TO GET INTO THE 
RADIO BUSINESÇ, 

:,::r.--:....rwr.. .... .... ..L;; . .. ... . .... ...:T. . .. . .. .. . . 
. 

.,... 
. 

. . . . . 
. 

If you're earning a penny less than $50 a 
week, clip coupon now for FREE BOOK! 
New 64 -page book, profusely illustrated, 
tells all about the Radio Profession, thou- 
sands of opportunities -in work that is 
almost romance! YOU can learn quickly 
and easily at home, through our tested, 

0 improved methods, to take advantage of these 
great opportunities! Why go along at $25 or 
$35 or $45 a week, when you can pleasantly and 
in a comparatively short time learn to be a Ra- 
dio Expert, capable of holding the big pay jobs? 

CLIP COUPON FOR FREE BOOK 
Don't envy the other fellow who's pulling down the big 
cash. Our proven home -study training methods make it 
possible for you, too, to get ready for a better job, to 
earn enough money so you can enoy the good things of life. One 
of the most valuable books ever written on Radio tells how -in- 
teresting facts about this great field. and how we can prepare you. 
quickly and easily in your spare time at home. to step into a big- 
pay Radio job. 

ET THIS 
can 

EW FREEtBOOKeSEND COUPON training- GET 

,)==tr. 

J. E. SMITH 
President 

Big Receiving Outfit 
Included in Course 

Instruments shown here and others sent to our 
students free of extra cost. 
Clip coupon now -find out all about this big 
unequaled offer while you still have time to take advantage 
of it. Our training is intensely practical -these instru- 
ments help you learn to do the practical work. Receiving 
sets, from simplest kind to thousand -mile receiver. Many 
other big features. 

My Radio Training Is the Famous 
"Course That Pays for Itself" 

Spare time earnings are easy in Radio when you know it the way we teach 
you. Increase your income almost from the start of your course through 
practical knowledge we give you. We show you how to hold the job. then 
our Employment department helps you get one. Free Book "Rich Rewards 
in Radio" tells how. 
Howard B. Luce of Friedens, Pa., made $320 in 7 weeks during his spare 
time. D. H. Suitt of Newport. Ark., writes, "While taking the course I 
earned in spare time work approximately $900." Earl Wright of Omaha 
reports making $400 in a short time while taking his course -working at 
Radio in his spare time only. Sylvester Senso, 207 Elm Street, Kaukauna. 
Wis., made $500. 
And when your training is completed you're ready to step into a real big 
Radio job '.like C. C. Gielow, Chief Operator of the Great Lakes Radio 
Telegraph Company; E. W. Novy. Chief Operator of Station WRNY; 
Edward Stanko, Chief Operator of Station WGR ; and hundreds of other 
N. R. I. Trained men. The National Radio Institute, originators of Radio 
Home -Study Training, established 1914, today offers you the same oppor- 
tunities these men had, under a contract that pledges you full satisfaction 
or money refunded on completing our training. It's your big chance to get 
into Radio -mail coupon for FREE Book and pruif. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

WASHINGTON, D. C., Dept. 3 -Q. 
t'.., 

Coupon 
Brings 
FREE 

:Book! 
Mail It 
NOW! 

... . - e:rj].ii- .'.i+,'.i1 

/ / ADDRESS 

01Mf4; -f , 

Radio - 

1 

Needs // National 

Trained;,: / Institute, 
Men / Dept. 3 -Q 

`4 

vir Washington, D. C. 

Dear Mr. Smith': 
Without obligating me in any way. 

send me your FREE BOOK. "Rich 
Rewards in Radio" and all information 

about your practical. home -study, Radio 
Course. / NAME 

TOWN STATE 

OCCUPATION 
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SPRING, 1928 

Contents of This Issue 
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Radio Broadcast Stations of the U. S. by Call 

Letters 
Radio Broadcast Stations of the U. S. by Wave- 

lengths 
Radio Broadcast Stations of the U. S. by States 

and Cities 

Radio 3roadcast Stations of Canada by Call 
Letters 

Radic Broadcast Stations of Canada by Provinces 
and Cities 

Foreign Broadcast Stations, including U. S 
Possessions 

Profits in Custom -Setbuilding 

The Custom -Built Hammarlund- Roberts Hi -Q 
Six 
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The R.E.L. All -Wave Electric Nine 75 

25 How to Build the Shielded -Grid Six 83 
The Tyrman Shielded -Grid Seven 91 
The Karas A.C. Equamatic 97 

49 
Scott's World's Record Super 10 103 
The Official A.C. Browning -Drake 108 

53 How to Build the "Air Scout" Four 114 
The Lynch -Hammarlund Receiver 120 

55 How to Construct the Super -Hilodyne 126 
The New H.F.L. Model 28 A.C. Nine -in- Line.. 133 

57 A Combined "B" Eliminator and Power Amplifier 138 

65 The Continental Six Receiver 140 

A Two -Tube Socket - Power Set 144 
69 The Listeners' Accessory Guide 148 
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RADIO LISTENERS' GUIDE AND CALL BOOK 
A Quarterly Magazine 

VOL. III, No. 4 SPRING, 1928 
Published quarterly by The Conrad Co., Inc., 230 Fifth Ave., New York, N. Y., telephone number Ashland 9344; H. Gernsback, President; S. Gernsback, Vice- President and Treasurer; C. E. Rosenfelt, Secretary. Price 50c a copy; subscriptions $1.75 a year in the United States of America, Canada and all countries within the domestic postal zone: elsewhere $2.00 a year, payable in advance. Subscriptions only acceptable in U. S. currency or stamps. No foreign currency or stamps. Checks and money orders should be drawn to the order of THE CONSRAD CO., Inc. 
When subscribing to RADIO LISTENERS' GUIDE AND CALL BOOK, send your name and remittance to The Consrad Company, Inc., 230 Fifth Ave., New York, N. Y. Mention that you desire to subscribe to same. We also publish and distribute CONSRAD PATTERNS, E. I. COMPANY BOOKS, etc. Write clearly. 

Entered as second class matter, March 10, 1925; at the Post Office at New York, N. Y. under the Act of March 3, 1879. Additional entry at the Post Office at Dunellen, N. J. 
Copyrighted, 1928, by The Consrad Co., Inc., N. Y. Printed in U. S. A. 

Published by the Same Management: 
RADIO NEWS - SCIENCE AND INVENTION - AMAZING STORIES - FRENCH HUMOR 
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7he ew _ 
Consoles 

_ 

RAD I O LA -17 
ATWATER KENT 

CROS LEY 
FREED -E IS EMANN 

Jand other$,a iani 
AG-Receivers 

Style R -37 1 
Closed 

BEAUTIFY your set! 
As the new A.C. receivers represent the ultimate in 

reception, so the new Excello line embodies the ultimate 
in radio consoles. Adds to the appearance of your home 
as well as to the enjoyment of your set 

The cabinet work of Excello consoles is of the highest 
quality: doors of 5 -ply matched butt walnut; rich piano 
finish. 

See the new Excello console at your deal- 
er's or write us for descriptive catalog 

6/0,EL.Ld.0 
iadio Consoles 

Dealers and Distributors -write for interesting franchise offer. 

Style R -37 

Open 

Excello Products Corporation 
4821 -29 West 16th Street, Cicero, Illinois (Suburb of Chicago) 

8 
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A 
Accusti. -Cone Co 171 
Acme Wire Co 164 
Aero Products Co., Inc 160 
Allen- Rogers- Madison, Inc 185 
American Mechanical Labs 169 

I'age 

B 
Barawik Co 164 
Benjamin Elec. Mfg. Co 156 
Bodine Electric Co 166 
Braun Co., W. C. 191, 192 
Brooklyn Metal Stamping Co. 178 
Browning -Drake Corp... Back -Cover 

C 
Camfield Radio Mfg. Co 173 
Carter Radio Co. 4 
Chaslyn Co., The 166 
Chemical Institute of N. V. 156 
Chicago Solder Co. 15 
Cloverleaf Mfg. Co. 

Insidè Back Cover 
Consumers Radio Co..... 161 
Cornish Arms I -Iotel 170 
Cornish Wire Co. 191 
Curtan Mfg. Co 177 

D 
Deutschmann Co., Tobe 188 

E 
Ekko Co 187 
Electrad, Inc. 163 

Page 

Engineers' Service Co. 
Inside Front Cover 

Excello Products Corp 3 

F 
Fansteel Products Co.. Inc 24 
Fast & Co., John E 187 
Formica Insulation Co. 175 
Frost, Inc., Herbert H. 179 

G 
Great Eastern Radio Corp..... 178 
Grigsby- Grunow- I-Iinds Co..... 177 

H 
Hamilton -Carr Corp . 175 
Hammarlund Mfg. Co. 171 
Hammarlund- Roberts, Inc 181 
Hammer Radio Co. 156 
Harkness, Inc., Kenneth 154 
Havekost & Simonds 191 
High Frequency Labs 20, 21 

I 
Independent Elec. Works 156 
International Resistance Co 173 

J 
Jacobs Mfg. Co., C. E 
Jewell Electrical Instrument Co. 7 

189 

K 
Karas Elec. Co 183, 185 
Keystone Radio Labs. 178 

Page 

L 
Lacault Engineering Labs...162, 167 
La Peer Electrical Mfg, Co... 187 
Lewis Radio Jobbers 187 
Lignole Corp., The ...... 189 
Lynch, Inc., Arthur H .. 152 

M 
M. & H. Sporting Goods Co... 178 
Metro Electric Co ........ 175 

N 
National Radio Institute 1 

P 
Pacific Radio Pub. Co.. 155 
Paramount Electric Co. 171 
Polachek, Z. H. 191 
Polymet Mfg. Co. 158 
Post Radio Co. 158 
Potter Products Corp.....16, 17, 164 
Precision Coil Co., Inc 178 
Press Guild, Inc. 157 

R 
Radiali Co. 162, 189 
Radio Ass'n of Amer. 5 
Radio Equipment Co 182 
Radio Institute of Amer.....I1, 150 
Radio Specialty Co. 153 
Roberston -Davis Co., Inc. 177 

Page 

Rowan Battery Supply Co., Walter 162 

s 
Scott Transformer Co. 12, 13 
Shanklin Mfg. Co. 166 
Shieldplate Tube Cori) 163 
Shure Radio Co. 170 
Silver -Marshall, Inc. 8 9 
Southern Toy Company 175 
Sovereign Elec. & Mfg. Co 158 
Sterling Mfg. Co. 151 
Straus & Schram 149 

T 
Telephone Maintenance Co..... 175 
Teleplex Co. 171 
Thordarson Elec. Mfg. 19 
Townsend Labs 160 
Tyrman Elec. Corp 23 

w 
Walker Co., Geo. W. ....160 
Western Radio Mfg. Co., 156, 

158, 160, 162, 164, 166, 
173, 177, .. 181 

Woolf, J. W. & W. L. 164 

K -L Radio Labs. 

Yaxley Mfg. Co. 

X 

Y 

PARTS 
Chosen by leading Engineers in all the popular circuits specified for the following 

circuits in Radio Listeners' Guide and Call Book 
Continental Six S -M Shielded Grid Six Hammarlund- Roberts Hi -Q Six Tyrman Shielded Grid Seven Karas A. C. Equamatic Lynch -Hammarlund Receiver Scott's World Record Super Ten A. C. Operated Nine -in -Line A Combined "B" Eliminator and Power Amplifier 

Successful manufacturers have proven by their choice to- the - minute designs and original features for all the the absolute dependability of Carter products. new developments in the field. An endorsement such Carter has kept pace with the industry in providing up- as Carter parts have received is truly a great tribute. Carter reputation is your strongest guarantee 

See the new Carter line of 
A. C. ADAPTER HARNESS for converting all sets to new A. C. tube operation. A type of ADAPTER HARNESS for each standard filament transformer. 

Fixed Condensers 
Resistances for "B" Eliminators 

Resistors for A. C. Tubes 
Vitreous Enamel Resistors 

Write for 
The most 

Offices - In Canada: 
Radioin principal Carter ' C O. Carter Radio Co., 

cities of the 300; s. RACir, riE AVENUE Ltd. 
world. C H i c A n. 

A. C. adapters for converting sets to A. C. tubes; 110 Volt Power Switches 
Automatic Power Switches 

"IMP" Short Jack Switches 
illustrated folder showing over 300 different parts 

complete line of up -to -date Radio Parts in the field 
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OINING the Radio Association enables you to cash 

in on Radio now! Follow its success -proven plans 

and you can earn $3 an hour, in your spare time, 

from the very first. Over $600,000,000 is being spent 

yearly for sets, supplies, service. You 
can get your share of this business 
and, at the same time, fit yourself for 
the big -pay opportunities in Radio. 

Founded on a New Idea 

Members of the Association do not 
wait for months before they male 
money out of Radio. Without quit- 
ting their jobs, our members are 
earning $25 to $75 a week spare time 
by building "tailored" radio sets, 
serving as "radio doctors," selling 
ready built sets and accessories, or 
following one of the many profit - 
making plans of the Association. 

Earned $500 in Spare Hours 
Hundreds earn $3 an hour as "radio 
doctors." Lyle Follick, Lansing, 
Mich., has already made $500 in spare 
time. Werner Eichler, Rochester, 
N. Y., is earning $50 a week for spare time. F. J. 

Buckley, Sedalia, Mo., is earning as much in spare 

time as he receives from his employer. 
We. will start you in business. Our cooperative plan 
gives the ambitious man his opportunity to establish 
himself. Many have followed this plan and estab- 
lished radio stores. Membership in the Association 
has increased the salaries of many. Scores are now 

connected with big radio organizations. Others have 
prosperous stores. 
A year ago Claude De Grave knew nothing about 
Radio. Today he is on the staff of a famous radio 
manufacturer and an associate member of the Institute 
of Radio Engineers. He attributes his success to join- 
ing the Association. His income now is 350% more 
than when he joined. 

Doubled Income in Six Months 
"I attribute my success entirely to the Radio Associa- 
tion," writes W. E. Thon, Chicago, who was clerk in a 
hardware store before joining. We helped him secure 

the managership of a large store at 
a 220% increased salary. 
"In 1922 I was a clerk," writes K. O. 
Benzing, McGregor, Ia., when I enrolled. 
Since then I have built hundreds of sets - 
from 1 -tube Regenerative to Superhetero- 
dynes. I am now operating my own store 
and my income is 200% greater than when 
I joined the Association. My entire suc- 
cess is due to the splendid help it gave." 

Easiest Way Into Radio 
If ambitious to become a Radio Engineer, 
to fit yourself for the $3,000 to $10,000 
opportunities in Radio, join the Association. 
It gives you a comprehensive, practical and 
theoretical training and the benefit of our 
Employment Service. You earn while you 
learn. You have the privilege of buying 
radio supplies at wholesale. You have the 
Association behind you in carrying out 
your ambitions. 

ACT NOW -If you wish Special 
Membership Plan 

number of ambitious men, we will give Special 
that may not -need not -cost you a cent. To 

secure one, write today. We will send you details and also 
our book, "Your Opportunity in. the Radio Industry." It will 
open your eyes to the money -making possibilities of Radio. 
Write today. 

WHAT A MEMBERSHIP CAN 
DC FOR YOU 

1- Enable you to earn $3 an hour 
upwards in your spare time. 

2 -Train you to install, repair and 
build all kinds of sets. 

3 -Start you in business without 
capital, or finance an invention. 

4 -Train you for the $3,000 to 
$10.000 big -pay radio positions. 

5 -Help secure a better position 
at bigger pay for you. 

6-Give you the backing of the 
Radio Association. 

A MEMBERSHIP NEED NOT 
COST YOU A SINGLE CENT 

To a limited 
Memberships 

5 

r-------------------- , .... -r*LPL 1 
I 

RADIO ASSOCIATION OF AMERICA I 

4 5 13 Ravenswood Ave., 
Chicago, I11. Dept. RR -3 I 

Gentlemen: I 
I Please send me by return mail full details of your Special 

Membership Plan and also copy of your book, "Your Oppor- 
tunity in the Radio Industry.' 

I I 
Name. I 

Address I 

I 1 

City State _ 
0r--- - - - - -- -- - - - -s Is7 
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f 
J E W E L L INSTRUMENTS 

WHEN Selecting An 
instrument,, 

Pattern No. 137 

For the Dealer 

Pattern No. 137 A. C. and D. C. Radio set 
analyzer is the latest and most popular develop- 
ment in Radio service equipment. It has been made 
necessary by the many new service problems created 
by the widespread use of alternating current oper- 
ated Radio sets. The instruments are a 0 -150 
A. C. Voltmeter for checking line voltage, and fila- 
ment voltage of tubes operated in series, a double 
range 0 -3 -12 A. C. Voltmeter for adjusting fila- 
ment voltage on the new A. C. tubes, and a 
D. C. Voltammeter having a voltmeter resistance 
of 1,000 ohms per volt. Ranges of this instrument 
are 0- 10 -50- 100 -500 volts. and 0 -10 -100 milli- 
amperes. It maintains the usual high quality of 
Jewell instruments, and is complete in every way. 

Pattern No. 135 -B 
For the Set Builder 

Pattern No. 135 -B is a double reading panel voltmeter 
for A. and B battery checking, and for filament con- 
trol. A small push button switch in the flange at the 
top of the instrument serves to shift from one range 
to the other. The case is two inches in diameter and 
finished in black enamel. Mounting is accomplished 
by drilling a hole in the panel which will clear two 
inches and inserting the instrument which is held 
securely by a special cup clamped over the back of 
the instrument. The scale is silver etched with black 
characters, and all movement parts are silvered. The 
instrument is very popular with set builders, because 
of its size and small energy consumption. It pro- 
vides a quick and easy method of checking filament 
and plate voltage on the panel of the set. 

When selecting an instrument for any of the numerous radio uses, ask first to 
see the Jewell line of quality instruments. You will be pleased with the many styles 

and types available from which to choose. Your choice of a Jewell instrument will 
immediately enter you in the ranks of satisfied and enthusiastic instrument owners. 

Jewell instruments are sturdy and accurate and stand an unusual amount of 

abuse without becoming inaccurate. They are popular because there are so many 
styles and ranges from which to choose, and because they are entirely satisfactory. 

Every phase of radio testing requirements is covered by the extensive line of 
Jewell Radio instruments. Manufacturers, jobbers, dealers, service men, amateurs, 
set builders and set owners all find Jewell instruments the solution of their various 
testing problems. 

Be sure that your next instrument is a Jewell 

The Jewell Radio Instrument Catalog 
No. 15 -C which describe all Jewell Radio 
Instruments is available on request 

Pattern No. 64 
For the Amateur 

Pattern No. 64. This instrument is a member of the 
famous Jewell trio of transmitting instrumenta for 
amateurs. It is a thermo couple type, and is guar- 
anteed to stand an overload of 30%. The loss in the 
instrument is less than one -half of the minimum re- 
quired by the navy. The thermo couples are made 
from special furnace alloys of non -oxidizing nature, 
and are worked at a low temperature to give a high 
overload capacity. The case is three inches in diameter 
with a 3% -inch flange. Scales are silver etched and 
all visible parts are silver plated. Many enviable 
transmitting records have been made by use of this 
instrument. 

Pattern No. 139 

For the Set Owner 

Pattern No. 139 is a small high resistance Voltmeter 
of the D'Arsonval moving coil type. and meets the 
demand for a low priced high resistance Voltmeter for 
use by the set owner In checking socket power outfits in 
the home. Scale ranges of 0 -300 volts cover all ordinary 
requirements. Movement parts are all silvered, and the 
scale is sliver etched with black characters. The 
pointer is equipped with a zero adjuster standard with 
all Jewell instruments. The instrument is throe inches 
in diameter and is very compact and has a email 
current draw making it entirely suitable for checking 
B- Eliminators or any source of plate voltage. It is a 
high grade instrument in every way. and can be do- 
pended upon to give satisfactory service. 

Jewell Electrical Instrument Co. 
1650 Walnut St., Chicago 

"28 Years Making Good Instruments" 
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AWWaveTuuers 
and 

Unipacs 

IOOK at it -the prettiest little tuner you 
ever laid eyes on, to go with any two 
stage power amplifier, or Unipac, all light - 

socket operated, and costing only $31.50 for the 
complete kit. The S -M 642 -AC Universal AU- 

Wave Tuner is a twd tube A.C. receiver, using interchangeable coils to cover all waves from 18 to 3,000 
meters at will, and is equipped with illuminated drum dials, beautifully decorated metal panel, and all modern 
refinements. The circuit is the popular and efficient one stage of RF amplification and regenerative detector, 
and its DX range 500 to 1,500 miles or more. A 642 -AC Universal All -Wave Tuner and one of the new 
682 -210 two stage push -pull 210 Unipacs, (power amplifier and ABC power plant) is the finest medium range receiver money can buy, with tone absolutely unequalled. The 642 -AC kit, complete to the last screw 
and lug, is priced at $31.50, for use with any two -stage audio amplifier at all. 

The Universal All -Wave Tuners are a series of the neatest, snappiest sets you can build, low in cost but great in dependable performance and real value. Model 642 is a two tube battery operated tuner at $29.50; 
Model 644 the same tuner plus two audio stages, making a "wow" of a four tube set with 1,500 mile loud speaker range at $42.50, complete. Model 644 -AC is a four tube socket powered all wave tuner priced at $54.00, driving all power from the 684 ABC power unit kit at $32.50 -just $86.50 for a complete four tube all wave set with ABC power unit included that will give sweeter results than any of the popular six tube, one dial sets. 

Or if you want, you can build the three tube model Universal Tuner to precede all standard high quality one stage power amplifiers -or you can build the new screen grid tube into any of these tuners. 
Complete blueprints and instructions for all models, 25c. 

S -M Unipacs 
Socket Powered Amplifiers 

New Unipac amplifiers are just being released -power amplifiers for every need, giving the finest quality of reproduction you can possibly demand. Each model contains the famous push -pull 210 amplifier stage first introduced by Silver- Marshall, as well as its own complete ABC power plant operating from any 110 volt, 60 cycle lamp socket. 
Model 681 -210 is a single stage push -pull amplifier using two UX -210 tubes with an undistorted power output of ever 5,000 milliwatts -up to several hundred times clearer than that of ordinary receivers. It can be used with any set equipped with at least one stage of AF amplification to boost volume, eliminate B batteries and give finer quality than you can get from any other power amplifier or receiver on the market. Type 681 -210 has a self -contained power supply using one or two UX -281 rectifier tubes at will and a UX -874 voltage regulator tube to hold receiver B voltages, supplied by the Unipac, absolutely constant. The new Unipac case is 171/4" long, 101/4" high, and 93/4"wide -large enough to accommodate the Unipac and an extra audio stage if desired, as well as an A power transformer to enable the 681 -210 to supply receiver ABC power when A.C. tubes are used. Price, 

681 -210 KIT, ready to assemble, $83.25; or 681 -210 WIRED 
Unipac, ready to use, $93.25. 

Model 682 -210 is a complete two stage amplifier for phonograph 
or radio containing the 210 push -pull output amplifier stage of the 
681 -210 plus a first audio stage using a UX -226 tube and a 
S -M 220 transformer. Type 682 -210 will furnish A, B and C 
power to an A.C.- tube -equipped receiver as well as complete audio 
amplification of the finest imaginable quality. Price, in same case 
as 681 -210, $97.75 for 682 -210 KIT, or $107.75 for 682 -210 
WIRED Unipac, ready to use. 
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afew 
Shielded Grid 

Six 

4 
IF it will do only a quarter of what you 
1claim, it's the set of sets," said a prospec- 

tive builder of one of the first of the new 
Shielded Grid Six receivers. Then he built 
the set, came back the next day, and gave his 

opinion: "Any set that will bring in. East and West Coast stations with 
a five foot wire for an antenna, that will give ten to fifteen kilocycles sepa- 

ration from locals and get all distant stations with local volume and tone quality- that's my idea of some 
set. And if this same set will get me over fifty stations on my first evening, as the Shielded Grid six did- 
well, that's the receiver for me!" . 

The new Shielded Grid Six receivers, using three stages of tuned RF amplification with screen grid tubes, 
followed by a super sensitive detector and the famous S -M two stage audio amplifier, are just about the 
finest receivers you can build. They have consistently "trimmed" every receiver against which they have 
been tested, even new screen grid superheterodynes, yet they're so simple and easy to build, so sure and 
positive in their operation -with no tricky adjustment -that you'll simply fall in love with them after your 
first five minutes of tuning. And the Shielded Grid Six offer all the refinements of two and three hundred 
dollar factory sets, in shielding, all -metal assembly, bronze front panel, dual control vernier dials and appear- 
ance that is a joy to the eye of the connoisseur or the engineer alike -a beauty that creates instantaneously 
the desire to own the finest of sets -a Shielded Grid Six. 

Unconditional Guarantee 
So truly remarkable is the performance of the Shielded Grid Sixes, with their superheterodyne selectivity, 

tone and uncanny DX ability, that they are offered in kit form, ready to put together using only screw -driver, pliers, and soldering iron, with the following guarantee. 
If they don't give equal or better performance, to your absolute satisfaction, than any other set you've 

ever used, just rebox and send back the parts and get your money back! 
Could anything be fairer -and has any other set ever been offered to you that impressed its makers as 

being good enough to justify such a guarantee? 
Don't waste time -get your Shielded Grid Six now and learn what 1928 radio reception really is -as far 

ahead of anything you've known as the new Ford is ahead of the old. 
. Two models of the Shielded Grid Six receivers using screen grid tubes are available, type 630 -SG and 
630 -LSG. 

The 630 -SG receiver is a six tube TRF set employing three stages of screen grid RF amplification, a 
super -sensitive detector, and two audio stages with a wavelength range of 200 to 550 meters with coils 
furnished, or up to 3,000 meters with other standard plug -in coils. It is designed for antenna operation 
with a 15 or 30 foot antenna indoor or outdoor, or with a loop, if desired, upon removal of antenna coil. 
The complete kit, including every nut, screw and lug required, down to the last part, is priced at $97.00 
with complete building instructions and blueprints. 

The 630 -LSG receiver is exactly the same as the 630 -SG model except that it is intended for loop antenna 
operation only, using any standard .00035 loop. The complete kit, including all parts, is priced at $91.50. 

New 440 -SG Three Stage 112 Kilocycle 
Screen Grid Amplifier 

The S -M 440 Time Signal Amplifier -the popular copper and 
brass 112 K.C. shielded RF amphfier is now available in a new 
model for screen grid tubes, far more sensitive even than is the 
original 440. Model 440 -SG Jewelers Time Signal Amplifier uses 
three RF amplifier stages with UX -222 or equivalent screen grid 
tubes and a super -sensitive detector with the most tremendous 
amplification obtainable from any 

detector, 
long wave amplifier. 

Ready to operate, laboratory tested and calibrated, price $40.00, 
unconditionally guaranteed superior to any long wave amplifier 
constructed of individual parts. 

SILVER -MARSHALL, Inc. 
Chicago, Ill. 866 West Jackson Blvd. 

SILVER -MARSHALL, INC. 
866 W. Jackson Blvd., Chicago 
Please send me the following data: 

Complete Shielded Grid Six blueprints and 
instructions for which I enclose 25c, 
Complete Unlpac instructions, for which I 
enclose 25e, 
Complete Universal All Wave Tuner blue- 
prints and instructions, for which I enclose 
25e. 
All circulars upon new S -M developments 
in A. C. operation, power amplification, 
audio quality. RF amplification, and short 
wave fields, for which I enclose 6c postage. 

Name 

Address 

City 

2 

A- 40 Mo i 
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STATION KFWB 
LOS ANGELES. CALIF. 

EUNICE WYNN 
SINGER 

STATION KFWB 
LOS ANGELES, CALI F. 

LILLYAN CHALLENGER 
CONTRA CONTRALTO 

STATION WCF1. 
CHICAGO,ILL. 

HAYNES AND FERRIS 
ENTERTAINERS 

1 

STATION WMAQ 
CHICAGO, ILL. 

NOREEN WHITNEY 
VIOLINIST 

STATION K F I 

LOS AN GE LESCA L. 
FIRST NATIONAL 
PICTURE GIRLS 

www.americanradiohistory.com

www.americanradiohistory.com


through the most advanced knowledge avail- 
able. The work has been prepared in simplified 
form by men who have written many volumes 
on radio. 

Radio Institute of America backed by RCA, 
G -E and Westinghouse 

Conducted by the Radio Corporation of Amer- 
ica and enjoying the advantages of RCA's 
associates, General Electric and Westinghouse, 
the Radio Institute of America is equipped to 
give -and does give -the finest radio instruc- 
tion obtainable anywhere in the world. 

Home Study Course 
Moreover you need not sacrifice your present 
employment for you can STUDY AT HOME 
during your evenings and other spare time. 
Thousands have successfully completed RIA 
training and have advanced to important radio 
positions. So can you with this new course. 

Just Off the Press 
This new catalog describing 
the course is just coming off 
the press. If you want to learn 
more about the lucrative and 
fascinating profession of radio 
send the coupon now for your 
copy. 

he World's Finest Radio Instruction 
byAmericei oldest Radio School 

RADIO LISTENERS' GUIDE AND CALL BOOK 

LEARN RADIO and find 
Good Pay from the Start 
Rapid Advancement, 
Glorious Adventure and 
Phenomenal Success in 
A Life Profession of 
Fascinating Brain -work. 

With these parts 
you can build 12 
different circuits. 

The Peerless 
Signagraph 
for code in- 
struction. 

Free with course, all this firstquality equipment for experimental work! 

You can learn at honer! 

R. L. DUNCAN, Director. 
Radio Institute of America. 
Author of several volumes 

on radio 

Here is your big oppor- 
tunity! Radio pays hundreds 
of millions in salaries each 
year. In a few years the in- 
dustry has progressed from 
almost nothing to one of the 
most important in the world. 
And the big demand for 
trained men continues in all 
the branches of radio. Are 
you going to plod along at a 
thirty -five dollar a week job 

when REAL MONEY is waiting for you in radio? 

Our graduates are earning big money as radio 
designers, as executives with large radio organi- 
zations, in broadcasting work, as skilled me- 
chanics, assemblers,servicemen and radio dealers. 
We have trained thousands of men to become 
successful radio operators on ships traveling to 
far corners of the globe where they meet ex- 
citement and adventure -to become radio oper- 
ators in shore stations, sending and receiving 
radio traffic with countries across the two oceans. 
And now Opportunity is knocking at your door. 

A Brand -new Course Offered by the 
World's Oldest Radio School 

After years of experience the Radio Institute of 
America has evolved a new radii:, course -the 
most up -to -date of any offered today. It starts 
with the fundamentals of radio and carries you 

RADIO INSTITUTE OF AMERICA 
Dept. Cp.3 326 Broadway, New York City 

RADIO INSTITUTE OF AMERICA, 
326 Broadway, New York City 

Dear Mr. Duncan : 

Please send me your new catalog. I want to know 
more about your new radio course. 

Dept. Cp -3 

Name 

Address 
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0# You cannot possibly have any conception 
of the power of the Scott World's Record 
Super 10 until you spend a few minutes 
at its dials. Stations which you have 
heard in whispers on other sets, this re- 
ceiver brings in with full, lifelike volume. 

Read What 
Builders of 
This Set Say 
"I can tune in nearly any station 
in Canada or any place in the 
United States consistently and 
at will, without interference 
from other stations. " -Adrien 
Goulet, Montreal. 
"The tone is beautiful and for 
DX reception no other Super I 
have built or heard can compare 
with it. " -Dr. Louis Schulze, 
Chicago. 
"Received 6. W. F. of Perth, 
Australia, June 25th with plenty 
of volume. Also have received 
J. O. C. K., Japan. " -Virgil C. 
Zeis, Chicago. 
"Tone is wonderful; volume 
enough to rattle the windows 
on DX like K. F. I., K. G. W., 
etc. The whole city is talking 
about it." Albert K. Saylor, 
Monessen, Pa. 
I can tune in station K. F. I. 

every evening after 9:30 p. m. 
having no interference from 
local stations and with volume 
equal to local stations. " -W. 
H. Hollister, Chicago. 

the I GUARANTEE 
That the Set You Build 
Will Be Every Bit as Good 
as My Laboratory Model 
The Scott World's Record Super 10- 
the set which eclipsed all previous radio 
performance standards was not a freak. 
Evidence of this -and proof that the 
set you build will do every bit as much 
as my laboratory model, is the fact that 
builders in all parts of the country re- 
port new and greater distance records 
every day. Every Scott World's Record 
Super 10 should be as good as my labor- 
atory model, because the vital parts 
of each kit are all matched to the 
laboratory standard, and the plans I 
furnish are so complete, precise and so 
easily understood that error is practi- 
cally impossible. 

Build the Scott World's Record Super 
10 and you will have a receiver which is 
years ahead of the present day coln- 

VERIFIED 
RECORDS 

8,375 Miles 
1. On March 17th World's 
Record for loop aerial re- 
ception -8.375 miles with 
Loud Speaker Volume. 

9,400 Miles 
2. On June 25th Scott 
World's Record Super, 
located In Chicago re- 
ceived 6.W.F., PERTH, 
Australia, 9,400 miles 
away. 

6,000 Mlles 
3. On March 29th estab- 
lished new World's Record 
with reception of six for- 
eign stations distant 
6,000 miles or more. 

6,000 Miles 
4. Established new 
World's Record for great- 
est number of broadcast-. 
Ing stations heard, located 
6,000 or more miles away. 

6,000 Miles 
6. Established new 
World's Record for most 
consistent reception of 
stations 6,000 miles or 
more distant -117 pro- 
grammes from 19 different 
Foreign Stations, between 
December 27th and April 
10th. 

MR. 
E. H. SCOTT 

merciai conception of radio. Build this 
set and be the proud owner of the very 
finest receiver in your community. Real 
Distance -real Selectivity -and the 
tonal advantages of high voltage power 
tube amplification will all be yours in a 
combination that no other receiver can 
even approximately approach. Mail the 
coupon right now for the whole story 
of the Scott World's Record Super 10. 

v yr J J `- / _ J J. L. 

7IICSCOTT WORLD'S 
_i/ / ' / y / / - _' "Ire, _' A /1 I A 1, A A A A A A I. A A I A /1 / w S t ; w " ^ 

MADE AVAILABLE TO YOU THRU THE COOPERATION 

REMLER 
3-IN-LINE 

Mechanically, and from the stand- 
point of efficiency in the handling 
of radio frequency currents, the 
REMLER 3 -IN -LINE is the last 
word in gang condenser construc- 
tion. Staggered connection of 
plates shields each stator section, 
one from the other. Balancing 
condensers are integral with the 
main unit and are easily am' 
quickly adjusted. 

REMLER DRUM 
DIAL 

A precision product in every sense, 
reflecting in each detail of construc- 
tion, the best in engineering and 
manufacturing practice. So designed 
that it is easily and quickly at- 
tached to any standard condenser, 
providing very smooth condenser 
control. Calibrated from 0 to 200 
over the whole of its 360 degree 
surface. Handsome bronze panel 
face plate furnished with each unit. 

BENJAMIN 
SOCKET 

Spring cushioned, and 
hence completely shock - 
absorbing. Eliminates 
much tube noise and 
microphonie howl. Also 
greatly increases tube 
life by preventing jar- 
ring and consequent 
cracking of hot fila- 
ments. Made of genuine 
bakelite, and so fash- 
ioned that tube contacts 
are positive at all times. 

Thordarson R -200 Audio 
Every test reveals the undisputed 
supremacy of Thordarson amplifying 
transformers. The pair of R -200 Thor - 
darson's which are called for in the 
specifications of the Scott World's 
Record Super 10, will correctly ampli- 
fy throughout the whole musical 
range, every audible frequency which 
the broadcasting station itself is able 
to register. To the "tweet" of the 
highest flute note and the "zoom" of 
the cello, the Thordarson R -200 in- 
stantly responds. A Thordarson R -76 
out -put transformer is also specified. 

Jewell Voltmeter 
In the careful selection of parts 
and accessories for the New 
World's Record Super 10, it is 
quite natural that a Jewell Pat- 
tern No. 135 Radio Voltmeter 
should be chosen. The black 
enameled case encloses a fine, 
D'Arsonval, moving coil type 
movement, having silvered parts 
and equipped with a zero ad- 
juster. The scale is silver etched 
with black characters. 
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Mile Recd. r! 
`The First Set to really Combine Extreme Distance actual 10 
Kilocycle Selectivity and absolute realism in Reproduction 
The Scott World's Record Super 10 exceeds all present day standards of receiver per- 
formance. Positively nothing else Is like it. Distance? The whole world seems to be on its 
dials! Volume? More than enough to fill a concert hall! Tone? Absolute realism -full. 
round, natural! 
Beyond all doubt, this receiver has been the subject of more enthusiastic interest than any 
other ever built. It made its fir ! bid for fame by establishing the world's long distance 
record for loop aerial reception -6357 miles. Since then it has piled up a host of recorda 
which would be unbelievable were It not for the authentic verifications at hand. 

Easy to Build 
in a Few Hours 
The completeness of the Scott 
World's Record Super 10 1s 
the main reason for its ex- 
treme efficiency. There is a 
great deal to this receiver. It 
embodies every known facility 
for conserving and using the 
bits of energy that other re- 
eelvers waste. Complete 
though it !s- complicated as 
It may appear, it nevertheless 
is so simple to build that the 
most inexperienced novice can 
put it together quickly -and 
with assurance of results be- 
yond his fondest expectations. 

up to terrific volume by the amplification system of the Scott World's Record Super 10. 

And for much the same reason, this amazing receiver provides actual 10 Kilocycle selectiv- 
ity no matter where it is located. The intermediate amplifier is peaked to pass only a 10 
Kilocycle band, and the two tuned stages which feed it, pre- sharpen the signal to a point 
well within the 10 Kilocycle limit irrespective of the signal's strength at the time of input. 
Indeed, there has never before been such a receiver as the Scott World's Record 10- 
never before such power -never before such sensitivity. No wonder it is the favorite in 
districts where broadcasting is congested. No wonder it is the favorite with those who feel 
that nowhere in the world is there a station too far away to get! 

Two Stages of Tuned R. F. for Correctly Am- 
plified Input and Additional Selectivity -and 
Three Stages of Long Wave R. F. for Power and 

Extreme Sensitivity 
Most superheterodyne receivers depend solely upon the intermediate amplifier for radio 
frequency amplification. The Scott World's Record Super 10 has two stages of high -gain 
tuned radio frequency amplification preceding its intermediate amplifier. Hence the 
signal fed into its intermediate amplifier, instead of being merely the weak impulse Veiled 
up by the loop, is as strong as the output signal of a highly efficient 5 tube tuned radio fre- 
quency set. The signal is then tremendously amplified in the long wave amplifier, the out- 
put of which, therefore, is most naturally many, many times greater than usually obtained 
from other types of superheterodyne receivers. Power? Signals bearly audible are built 

Super Power 
Audio 

Most naturally nothing less I 

capable than power audio am- 
plification could handle the 
second detector output of the 
Scòtt World's Record Super 
10. This was a foregone con- 
clusion at the time this re- 
ceiver was designed, and it 
was found, that not only was 
a power tube necessary. but 
that a 210 power tube -and 
only a 210 would handle all 
that this receiver could feed 
to It. Result! Clear, pure un- 
distorted volume limited only 
by the size and capability of 
the speaker used. 

FREECIRCUIT DIAGRAM 
and Full Particulars 

The far superior performance of the Scott World Record Super 10 is not happenstance. It 
is the direct result of coordinating many new and advanced engineering features in circuit 
and vital -part construction. Hence, the whole detailed story of the Scott World's Record 
Super 10 Is one of the most enlightening radio stories ever written -and of vital, intense 
interest to you, whether you have a radio or not. Mail the coupon and we will send you 
absolutely FREE, complete circuit diagram and full constructional information. Mail the 
coupon Now. No Obligations / -fgOlir/ r/ -01111/:V-05111MOK.050jV5_4-CAIMOKOM. 

OF THESE LEADING PARTS MANUFACTURERS- 

Tobe 
Condensers 

The quality of by -pass 
condensers is of far more 
importance than the aver- 
age set builder thinks. 
Too often, troubles which 
the builder cannot locate 
are to be found in the by- 
pass condensers. Hence; 
to insure year after year 
of quiet, efficient con- 
denser performance in the 
Scott World's Record 
Super 10,TOBE Condens- 
ers were specified. These 
condensers, being better 
designed and better made 
of better materials, are 
certain in their action, 

Carter 
Rheostats 

Chosen for their unmis- 
takable quality, smooth 
operation and compact- 
ness. The Carter Rheostat 
is an engineering master- 
piece. It fits snugly up 
against the panel. Its slid- 
ing arm moves so smoothly 
and its contact is so posi- 
tive that filament temper- 
ature variation is accom- 
plished without even the 
slightest suggestion of at- 
tendant noise. Air cooled. 

Jones 
Multi -Plug 
and Cord 

The Jones 10 Contact Multi -Plug 
and Cord is, beyond all doubt, the 
finest way to connect batteries to 
a set, that has ever been devised. 
Easier and quicker than binding 
posts to install; all the lead wires 
are in one compact, neat looking 
braid covered cable; contacts are 
always tight and all the batteries 
can be instantly disconnected 
from the set by merely pulling 
the plug. The cable and the unit 
which mounts onto the set are 
color coded to prevent mistakes, 
and the plug Is keyed so it can go 
in the right way only. 

u [f 

Selectone 
Transformers 

SCOTT Selectone Long Wave 
Transformers are, as laboratory 
tests reveal, the most efficient 
units of their type ever produced. 
They afford maximum selectiv- 
ity and amplification and at the 
same time pass the full musical 
band, thereby assuring perfect 
tonal reproduction. Laboratory 
matched into kits and guarani 
teed to hold their ideal char- 
acteristics against time. 

1 

1 
1 

1 

1 

1 

1 

SCOTT TRANSFORMER CO. 
7620 Eastlake Terrace 
Chicago, Ill. 

Send me FREE Circuit Diagram and full 
particulars of the Scott World's Record 
Super 10. 

Name 

I 

I 

1 

Street ' 

1 

State I. 
City 

=II 0i!! MIN .ENO _eane 
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There are many fluxes for 
soldering but only one - -- 

is safe for Radio! 
FLUX for soldering is a general 

term ; it embraces, as a class, all 
types of soldering fluxes. To des- 

ignate a flux as safe for radio construc- 
tion is specific; it means rosin. Chlor- 
ide pastes, acids and fluid solutions are 
soldering fluxes, and are well adapted 
for certain work, but conductive and 
corrosive properties forbade their use 
for radio assembly. Their active ele- 
ments, zinc and ammonium chlorides, 
display spreading, creeping tendencies 
that promote leakage and will eventu- 
ally cause increased resistance in the 
wiring. 
Rosin, an organic mixture, is a non -con- 
ductor and non -corrosive. The glass- 
like surface of this material does not 
readily lend itself 
to the collection of 
dust (carbon par- 
ticles) as will the 
sticky organic 
greases of paste. 
Nor will rosin at- 
tract moisture 
from the atmmos- 
phere ; the chlor- 
ides of pastes and 
fluids will. Mois- 
ture plus carbon 
particles defeat 
the best insulations 

produced. Moisture plus chlorides 
direct a slow but determined corrosive 
attack upon supporting metal. Such 
slow corrosion in wiring causes a 
steadily increasing resistance to the flow 
of electrical energy. 
Kester Rosin Core Radio Solder scien- 
tifically combines radio's premier flux, 
Rosin, with a solder alloy of unvarying 
quality. The use of Kester Radio 
Solder furnishes the user with a means 
of accomplishing Safer, Faster, and 
Cleaner set wiring. Constructors who 
solder -protect wiring with Kester 
Radio Solder enjoy increased recep- 
tive range, improved tonal quality and 
the satisfying assurance that their re- 
ceivers will never be forced into the dis- 
card through the corrosive and con- 

ductive action of a 
chloride flux. 

A Kester Soldered 
Receiver Is a 

Better Set 

Manufacturers of Radio 
Sets and Equipment: 
Tests conducted with 
the various types of 
commercial fluxes are 
under constant obser- 
vation in our labora- 
tory. Can we assist you 
in your soldering prob- 
lems ? 

KESTER Radio SOLDER 
CHICAGO SOLDER COMPANY 
4252 Wrightwood Avenue, Chicago, U. S. A. 

Originators and World's Largest Manufacturers of Self fluxing Solder 
Convince Yourself Without Expense 

USE THIS COUPON NOW! 
r 

CHICAGO SOLDER CO., 
4252 Wrightwood Ave., Chicago, U. S. A. 

Gentlemen : Please send me a test sample of Kester Radio Solder, together 
with descriptive literature without any obligation whatsoever. 

Name 
Address 
City State 
Dealer 
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COfr4IMUN1TY 
AND 

PROFESSIONAL 
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THE GIWAT 
SUP[FZ 

HILODYW IS 
NOW PjAD), 

POPU LAft 
DEMAND IS 
BEFAND IT! 
NOW IS TIIE 
TI4I TO A' 

P1A1``E MONEY. 
The activity and growth of the latest circuit has proven a revelation both in performance and appearance, and which has aroused a na- tional appeal and consumer demand due to its immediate recognition and acclaim by the greatest editors a nd authorities on improved Radio reception. 
The SUPER HILODYNE has been featured editorially by leading radio newspapers and fan publications throughout the universe. It is making rapid strides in establishing itself as the most popular and up -to -date receiver that has ever been introduced to the Radio Public. 
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JOIN Olift FOftCI 
, My dear Business Builder: 

Each and everyone of you Radio Fans are responsible for the growth of the Radio 
' Industry. 

It was YOU that made the Crystal Circuit, the Neutrodyne, the Tuned Radio Fre- 
quency and the Super- Heterodyne Circuits popular in their time. 

It is years since a new circuit has been devised that is not merely a modification of 
the aforesaid circuits. Did YOU, Mr. Radio Fan, profit from the enthusiastic labors 
you put into the Industry popularizing the aforesaid past Radio triumphs? Are you getting 
any of the profit your enthusiasm and labor created? 

I believe that you individually and collectively are the mainspring of the Radio In- 
dustry. When you believe in a new development your enthusiastic praise is worth 
thousands of dollars in advertising, and it is my intention to compensate you for the 
assistance you are able to give. 

One of you Fans, namely, Mr. Fred A. Jewell, a master Radio Fan, who over a 
period of five years indefatigably experimented with more than 2,000 radio circuits and 
modifications thereof, has discovered the GREATEST ACHIEVEMENT SINCE THE 
INCEPTION OF THE INDUSTRY. Particulars of this achievement, namely, his new 
circuit, appears elsewhere in this Issue. 

Mr. Jewell, without attempting in any way to evade the Patent Situation, has con- 
sistently labored towards the creation of the ideal Radio Receiving circuit, and because 
of his constant application to his subject has not only created this ideal Receiving circuit, 
but, remarkable as it may seem, has actually created a new circuit that in no way in- 
fringes on existing circuits, and in no way resembles in function or performance anything 
heretofore accomplished. 

Because of the foregoing I have contracted to pay Mr. Jewell a minimum of $170,000 
for his creation, and sincerely believe that he will earn many times that much with me. 

I want to keep YOU interested in Radio and to enlist your cooperation in putting 
this circuit across. It will be the means of your earning a substantial income in your 
entire or spare time while you are playing with it, and, who knows, you may be able to 
make some improvement or duplicate Jewell's achievement, through your cooperation. 

While cooperating with me in your entire or spare time you will earn the where- 
withal to enable you to continue your experimentation, and a great deal more. 

Let me send you details. I want your assistance in putting this startling new 
development in Radio circuits across in a BIG way, and have a plan which will enable 
you to earn money without interfering with your present occupation, while you are giving 
this assistance. Thousands of sincere young men have made money with me in the 
Radio Industry. I want YOU to join the RANKS with a view to accomplishing mutually 
greater things. 

Don't hesitate -fill in the coupon. Get the full details. I know you will become 
one of us. LEO POTTER, Pres. 

Potter Products Corp. 

THIS COUPON FOR FURTHER INFORMATION 

SUPEftv 
HIWDY/NE 

POTTER PRODUCTS CORP., 
15 -17 West 18th St., New York 

Gentlemen: Kindly send me full 
details of your plan to help me make 
big profits. I understand there is no 
obligation connected with this request. 

Name 

Address 

City, State 

AN ENTIRELY NEW CIRCUIT 
The Super -Hilodyne absolutely free from all patent infringement embodying a new method 
of vario frequency or static reduction. Unrivalled distance getter. Tremendous power, un- 
heard of selectivity with unequalled tone quality and faithful reproduction, with real single 
control operation. 
We Need Demonstrators -Local Service Representatives -and Boosters -If You have 
Some Radio Experience and Want to Become One of Our Staff - 

Write or fill in the Coupon and mail to us at once. 

POTTER PRODUCTS CORP., 15 -17 West 18th St., New York 
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STATIONS KYWKFKX 
CHICAGO, ILL. 

BILLIE ALLEN HOFF 
BLUES SINGER STATION KFDM 

BEAUMONT. TEX. 
PROF.R.A.DHOSSCHE 

STATION KFDM 
BEAU MONT.TEX. 

MISSNELLIE HOWLAND 
HARPIST 

r 
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RADIO LISTENERS' GUIDE AND CALL BOOK 

Tow's 
Old Au mpl 

THORDARSON 171 TYPE 
POWER AMPLIFIER 

Built around the Thordarson Power Compact R -171, this 
power amplifier supplies "A," "B," and "C" current for 
one UX -171 power tube and B- voltage for the receiver. 
Employs Raytheon B. H. rectifier. 

THORDARSON 210 TYPE 
POWER AMPLIFIER 

This amplifier, mounted on a special metal chassis, uses 
the Thordarson Power Compact R -210. Provides "A," 
"B," and "C" current for one UX -210 power tube and 
"B" voltage for the receiver. Employs one 216 -B or 281 
rectifier. 

THORDARSON 210 PUSH -PULL 
POWER AMPLIFIER 

This heavy duty power amplifier operates two 210 power 
tubes in push -pull and has an ample reserve of power for 
"B" supply for the heaviest drain receivers. Built with 
Thordarson Power Transformer T2098, and Double 
;hoke Unit T.2099. 

A Home Assembled 
Thordarson Power Amplifier 

Will Make Your Receiver 
A Real Musical Instrument 

MPROVEMENTS in the newer model receiv - 
ing sets are all centered around the audio ampli- 

fier. There is no reason, however, why you cannot 
bring your present receiver up to 1928 standards of 
tone quality by building your own Thordarson 
Power Amplifier. 
With a screw driver, a pair of pliers and a soldering 
iron you can build any Thordarson Power Ampli- 
fier in an evening's time in your own home. Com- 
plete, simple pictorial diagrams are furnished with 
every power transformer. 

The fact that Thordarson power trans- 
formers are used by such leading manu- 
facturers as Victor, Brunswick, Federal, 
Philco and Willard insures you of un- 
questionable quality and performance. 

Give your radio set a chance to reproduce real 
music. Build a Thordarson Power Amplifier. 

Write today for complete constructional booklets 
sent free on request. 

IIORDARSON 
35 ;- 

THORDARSON ELECTRIC MANUFACTURING CO 
WORL JS OLDS AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 

`7luron and Kingsbury Streets -- Chicago.1ll. ESA. 
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Model 28 -H. F. L. 

NINEdNLINE I! eceiver 
On November twentieth, a committee of 
broadcast listeners met to select an ideal 

receiver for the listening public. 

After testing six nationally famous 
receivers (all having nine or more 
tubes) their unanimous choice 
was the 1928 

NINE IN LINE 
6200 Miles -Los Angeles to 

Berlin with A. C. TUBES 
Designed for operation with standard 

battery equipment - or direct 
from the light socket. 

We HI ï ii I IEN CY 
[4130 ITC k1 IES 

28 No. Sheldon St. 4ftf £!hicago,lli 
LISTENERS -JOBBERS- DEALERS -rite forinfornrntíon Etc. 
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RADIO LISTENERS' GUIDE AND CALL BOOK :P 

The Sensational A. C. Operated 

NINE -IN -LINE 
Is Possible Through the Co- Operation of These 

Famous National Manufacturers 
Condensers and Dials 

The finest tuning assembly 
ever designed. Illuminated 
dials, beautiful bronze es- 
cutcheon plate, electrically in- 
sulated control shaft, 360 de- 
gree drum dial, worm gear ver- 
nier. Absolutely no back lash. 
Tuning is a real pleasure when 
the instruments are designed by 

REMLER 

Cone Speaker 
Beauty in appearance and 
tone. This speaker will add 
charm to the finest living 
room. Finished in gold and 
polychrome. 24 inch, free 
edge single face. Reproduces 
the entire musical range per- 
fectly. Insist upon an 

ENSCO 

Radio and Audio Frequency Trans 
The great sensitivity and selectivity of the NINE -IN -LINE is due to 
these units. A special aging process insures consistent operation in the 
receiver. Sold in sealed nets, they are fully guaranteed in every way. 
The H. F. L. Audio Transformers reproduce every single note with abso- 
lute fidelity. 
The new 15 volt, 50 watt heater transformer furnishes the proper filament 
current to the A. C. tubes. 

THE HIGH FREQUENCY LABORATORIES 

orrners 

Condensers and 
Resistances 

Smooth running, simple. 
these accurate resistors 
ceiver. 

and of great strength, 
will outwear a re- 

The fixed condensers 
are noiseless, con- 
stant, compact and 
dependable. Speci- 
fied by radio engi- 
neers. For perma- 
nency say 

CARTER' 

POWER CONNECTIONS 
Safety from shocks, short circuits and incorrect 
c on n estions. 
Meets Fire Un- 
derwriters' r e - 
quirements. Dis- 
connects all pow- 
er in one oper- 
ation. Play safe, 
Specify a 

JONES MULTI -PLUG 

ANTENNA 
For long distance re- 
ception. Specified for 
the Nine -in -Line. De- 
signed for maximum 
selectivity. Cuts out 
all undesirable sta- 
tions. Graceful, strong, 
and efficient. 

Satisfaction guaran- 
teed with a 

Qualitone 
Duro Metal Products Co. 

2649 N. Kildare Ave. 
Chicago, Il. 

ARCTURUS TUBES 

SOCKETS AND 
BRACKETS 

Made of bakelite with 
full floating receptacle. 
These sockets eliminate 
tube howling and con- 
tact noises. 
The rigid, nickeled steel 
brackets support the en- 
tire assembly. Made 
only by 

BENJAMIN 

PANELS 
Drilled and Engraved 

CELORON 
LIGNOLE 
FORMICA 
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STATION WSEA 
VIRGINIA BEACH, VA. 

BEN BERNIE'S CAVALIER 

HOTEL ORCHESTRA 

STATION KVOO 
TULSA,OKI.A 

A BHlY THOMPSOtf ANNOUNCER -, 
OGFtOÓF4r H NEE DV, PIANIST 4,. 
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RADIO LISTENERS' GUIDE AND CALL BOOK 23 

an'70' 
S Gnd Amulima 

Using Type SP122 Tubes 

for A -C or Battery Operation 

WEBSTER "70" 
A Real Companion for the 

Tyrman "70" 
Webster "10" ( "A" Power 
Unit). Operates any set 

from 4 to 10 tubes. 

Brings in JAPAN- AUSTRALIA 
with VOLUME and QUALITY 

POSTAL TELEGRAPH - COMMERCIAL CABLES- 

Until now all claims for distance, selectivity, 
volume and tone quality have been based upon 
number of tubes employed. 

Now greater results are obtained through Tyrman 
Laboratories by the development of the Tyrman 
"70" without distortion or oscillation. 

Build this new receiver and be the first to benefit 
by this revolutionary improvement. 

WV_KN 

1oSi5. 
CHIC; 

S E .vDiCn r o. To P wC 4RAOR 

TELEGRAMS . CABLEGRAMS 

TO ALL lie I. TO ALL 

AMERICA .,zG + THE. WORLD 

r+., . . h.-reo rN.rw o t0. 
....d ... a. ra. .... 

[ 0T LET*çR 
I-FIO..T rCTTER NpyT 1 E12Ç4M 
-S[fERREO, r `4.B1[ L¢TTER 

l7 W[[R ENO LETTER 

GSA574 41 4 ExTRA NL 

GS LOSANGELES CALIF 21 

TYRMAN ELEC CORP 

141 WEST AUSTIN AVE CHICAGO ILLS 

CONGRATULATIONS TYRMAN SEVENTY RECEIVED BRISBANE AUSTRALIA SIDNEY 

AUSTRALIA WITH VOLUME AND QUALITY OF LOCAL STATIONS ALSO ALL THREE 

JAPANESE STATIONS VERY CLEAR STOP SIMPLICITY OF TUNING REMARKABLE 

STOP STATIONS WERE TUNED IN AS EASILY AS AMERICAN BROADCASTERS 

H G WILLIAMS WILLIAMS AND KLENTZ CO. 

27 DEC 71 71 11 33 

1806 

Tyrman Electric Corp. 
141 West Austin Avenue, Chicago, Ill. 

Mail Coupon Today! 

TYRMAN ELECTRIC CORP. 
Dept. RL, 141 W. Austin Ave. 
Chicago, Illinois 
Gentlemen: 
Kindly send me, gratis, special literature de- 
scribing the Tyrman "70" Shielded Grid Ampli - 
max in detail. 

Name 

Address 

City State 
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The clearest and 
truest Electric Radio 

Licensed 
under 

Andrews. 
Hammond 

natant 

Balkite "A" Contains no bat- 
tery. The same as 

Balkite "AB " but for the "A" circuit only. 
Not a battery and charger but a perfected 
light socket "A" power supply. One of the 
most remarkable developments in the en- 
tire radio field. Price $35. 

Balkite One of the longest 
lived devices in 

radio. The accepted tried and proved light 
socket "B" power supply. The first Balkite 
"B," after 5 years, is still rendering satis- 
factory service. Over 300,000 in use. Three 
models: "B " -W, 67 -90 volts, $22.50 ; "B "- 
135,* 135 volts, $35; "B " -18o, 18o volts, 
$42.50. Balkite now costs no more than 
the ordinary "B" eliminator. 

Balkite Chargers 
Standard for "A" batteries. Noiseless. Can 
be used during reception. Prices drastic- 
ally reduced. Model "J, "* rates 2.5 and 
.5 amperes, for both rapid and trickle 
charging, $17.50. Model "N" * Trickle 
Charger, rate .5 and .8 amperes, $9.5o. 
Model "K" Trickle Charger, $7.5o. 

*Special models for 25 -40 cycles at 
slightly higher prices 

Prices are higher West of the 
Rockies and in Canada 

Is a standard 
radio set 

equipped with 
Balkite 

Electric "AB" 
Of course you want an AC electric 
receiver. For its convenience. Now 
you can have it, and yet use only 
tried and proved apparatus. 

Simply by adding Balkite Elec- 
tric "AB" to your present radio 
set. Balkite Electric "AB" replaces 
both "A" and "B" batteries and 
supplies radio power from the 
light socket. It contains no battery 
in any form. 
It operates 
only during 
reception. It 
makes any re- 
ceiver an elec- 
tric set. 

This method 
makes possible 
the use in elec- 
tric reception 
of standard 
type sets and 
tubes. Both 
are tried and 
proved, and 
give by far the 

clearest and truest reproduction- 
the same high standard of recep- 
tion to which you are accustomed. 

In this method there is nothing 
experimental, nothing untried. It 
consists of two of the most de- 
pendable products in radio -a 
standard set and Balkite. And if 
you should already own a radio 
set, the cost of equipping it with 
Balkite is only a fraction of the 
cost of a new receiver. 

By all means go to AC re- 
ception. Its convenience is the 
greatest improvement in radio. 
But be as critical of an AC re- 
ceiver as you would of any other. 

Let your AC 
receiver be a 
standard set 
equipped with 
Balkite electric 
"AB." Then it 
will be as clear 
and faithful in 
reproduction 
as any receiver 
you can buy. 

Your dealer 
will recom- 
mend the Bal- 
kite equipment 
you need for 
your set. 

Licensed under Andrews- Hammond Patent 

Balkite «AB Contains no battery 
A complete unit, replacing both "A" and "B" batteries 
and supplying radio current directly from the light 
socket. Contains no battery in any form. Operates only 
while the set is in use. Two models: "AB" 6 -135,* 535 
volts "B "current,$ 64.5o; "AB "6 -18o, 18o volts,$74.5o. 

FANSTEEL PRODUCTS COMPANY, 
Licensees for Germany: 

Siemens & Halske, A. G. Wernerwerk M 
Siewensstadt, Berlin 

FASL 

Ballote 

INC., NORTH CHICAGO, ILLINOIS 
Sole Licensees in the United Kingdom: 

Messrs. Radio Accessories Ltd., 9 -13 Hythe Rd. 
Willesden, London, N. W. 10 

RadioPowerUnits 
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V U 11M and tALL DVUlk. 
A Quarterly Magazine 

Sidney Gernsback, Editor W. G. Mani' Managing Editor 

RADIO BROADCAST STATIONS OF 
THE UNITED STATES 

Indexed Alphabetically by Call Letters 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 

( ilo- 

Time at 
Station 

KDKA -E. Pittsburgh, Pa. 50000 315.6 950 Eastern 
-Westinghouse Elec. & Mfg. 
Co. 

KDRL -Devils Lake, N. Dak.- 15 230.6 1300 Central 
Radio Elec. Co. 

KDYL -Salt Lake City, Utah 100 258.5 1160 Mountain - Intermountain Broadcasting 
Corp., 1009 Ezra Thompson 
Bldg. 

KELW -Burbank, Calif.- 500 228.9 1310 Pacific 
Earl L. White, 3702 Magnolia 
Ave. (Divides time with KPPC) 
(1000 watts Daytime) 

KEX- Portland, Ore. -Western 2500 239.9 1250 Pacific 
Broadcasting Co. 

KFAB- Lincoln, Nebr. -Ne- 5000 319 940 Central 
braska Buick Auto Co. (Divides 
time with ROIL) 

KFAD- Phoenix, Ariz. - Elec- 500 272.6 1100 Mountain 
trical Equipment Co. 

KFAU-Boise, Idaho-Inde- 2000 285.5 1050 Mountain 
pendent School, Dist. of Boise 
(4000 watts Daytime) 

KFBB- Havre, Mont. -F. A. 50 275.1 1090 Mountain 
Buttrey Co. 

KFBC -San Diego, Calif. -Dr. 100 247.8 1210 Pacific 
A. W. Yale, Electric Bldg. 

KFBK- Sacramento, Calif.- 100 535.4 560 Pacific 
Kimball -Upson Co., 610 Cali-. 
fornia St. 

KFBL- Everett, . Wash. -Leese 100 223.7 1340 Pacific 
Bros., 2814 Rucker Ave. 

KFBU- Laramie, Wyo. -St. 500 483.6 620 Mountain 
Mathews Cathedral, Bishop 
N. S. Thomas. 

KFCB -Phoenix, Ariz. - Niel- 125 243.8 1230 Mountain 
son Radio & Sporting Goods 
Co., Central Ave. at Pierce. 

25 

KFCR -Santa Barbara, Cal. 
-Santa Barbara Broadcasting 
Co., 1200 Anacapa St. 

KFDM -Beaumont, Tex.- 500 483.6 620 
Magnolia Petroleum Co. 

KFDX- Shreveport, La. - 1st 250 236.1 1270 
Baptish Church 

KFDY- Brookings, S. Dak.- 500 545.1 550 
South Dakota State College 
(Divides time with WDAY) 

KFDZ -Minneapolis, Minn.- 10 215.7 1390 Central 
II. O. Iverson, 2510 Thomas 
Ave., South. 

KFEC -Portland, Ore. -Meier 50 214.2 1400 Pacifie 
& Frank Co. (Divides time with 
KFIF). 

KFEL- Denver, Colo.- Eugene 250 247.8 1210 Mountain 
P. O'Fallon, Argonaut Hotel. 

KFEQ -St. Joseph, Mo.- 1000 230.6 1300 Central 
Scroggin & Co. Bank, Hotel 
Robidoux (2000 watts Day- 
time). 

KFEY- Kellogg, Idaho -Bun- 10 232.4 1290 Pacific 
ker Hill & Sullivan Mining and 
Concentrating Co., 834 McKin- 
ley Ave. 

KFGQ -Boone, Iowa - Boone 10 209.7 1430 Central 
Biblical College, 924 W. Sec- 
ond St. 

KFH- Wichita, Kans.- Rigby- 500 245.8 1220 Central 
Gray Hotel Co., I -Iotel Lassen, 
First and Market Sts. 

KFHA- Gunnison, Colo. - 50 254.1 1180 Mountain 
Western State College of Colo- 
rado. 

KFHL -Oskaloosa, Iowa - 10 212.6 1410 Central 
Penn College. 

KFI -Los Angeles, Calif. - 5000 468.5 640 Pacific 
Earle C. Anthony, Inc., 1000 
So. Hope St. 

50 211.1 1420 Pacific 

Central 

Central 

Central 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

K F I F - Portland, Ore. - 
Benson Polytechnic School 
(Divides time with KFEC). 

50 214.2 1400 Pacific 

KFIO- Spokane, Wash. - 100 245.8 1220 Pacific 
North Central High School (Di- 
vides time with KFPY). 

KFIZ -Fond du Lac, Wis.- 100 267.7 1120 Central 
Fond du Lac Commonwealth 
Reporter, 22 Forest Ave. 

KFJB -Marshalltown, Iowa- 100 247.8 1210 Central 
Marshalltown Electric Co., 
1603 W. Main St. (250 watts 
Daytime). 

KFJF -Oklahoma City, Okla. 750 272.6 1100 Central 
-National Radio Mfg. Co., 
Security Bldg. (1000 watts 
Daytime). 

KFJI- Astoria, Ore. - Liberty 15 249.9 1200 Pacific 
Theatre (E. E. Marsh) (Divides 
time with KMED). 

KFJM -Grand Forks, N. D.- 100 333.1 900 Central 
University of North Dakota. 

KFJR -Portland, Ore. -Ashley 100 282.8 1060 Pacific 
C. Dixon & Son, Fifth and 
Stark, Lumbermen's Bldg. 

KFJY -Fort Dodge, Iowa - 100 232.4 1290 Central 
Tunwall Radio Co., 1004 Cen- 
tral (Divides time with KFM R). 

KFJZ -Fort Worth, Tex. -W. 50 249.9 1200 Central 
E. Branch, 3rd and Main St. 

KFKA -Greeley, Colo. -Colo- 
rado State Teachers College. 

200 249.9 1200 Mountain 

KFKB -Milford, Kans. -J. R. 1500 241.8 1240 Central 
Brinkley, M.D. (2500 watts 
Daytime). 

KFKU- Lawrence, Kans. - 500 254.1 1180 Central 
University of Kansas (Divides 
time with WREN). 

KFKX- Chicago, Ill. -West- 2500 
inghouse Elec. & Mfg. Co., 508 

526 570 Central 

Michigan Ave. (Divides time 
with KYW) (5000 watts after 
10 P.M.). 

KFKZ -Kirksville, Mo. -State 15 225.4 1330 Central 
Teachers College. 

KFLV- Rockford, Ill.- Swedish 100 267.7 1120 Central 
Evangelical Mission Church. 

KFLX -Galveston, Tex. -Geo. 100 270.1 1110 Central 
R. Clough, 3327 Avenue P. 

KFMR -Sioux City, Iowa - 100 232.4 1290 Central 
Morningside College (Divides 
time with KFJY). 

KFMX- Northfield, Minn. - -- 500 236.1 1270 Central 
Carleton College. 

KFNF- Shenandoah, Iowa - -- 2000 461.3 650 Central 
Henry Field Seed & Nursery Co. 

KFOA -Seattle , Wash.- 1000 447.5 670 Pacific 
Rhodes Department Store. 

KFON -Long Beach, Calif. - 500 241.8 1240 Pacific 
Nichols & Warinner, Inc., Jer- 
gins Trust Bldg. 

KFOR- Lincoln, Nebr. -How- 
and A. Shuman. 

100 217.3 1380 Central 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

KFOX - Omaha, Nebr. - 
Board of Education, Technical 
High School. 

KFPL- Dublin, Tex. -C. C. 
Baxter, 205 Grafton St. 

100 258.5 

15 275.1 

KFPM -Greenville, Tex. -The 15 230.6 
New Furniture Co. 

KFPR -Los Angeles, Calif. - 250 232.4 
Los Angeles County Forestry 
Dept. (Divides time with 
KFQZ). 

KFPW- Carterville, Mo. - St. 50 263 
Johns M. E. Church, 120 W. 
Main St. 

KFPY- Spokane, Wash. -Sy- 
mons Investment Co. (Divides 
time with KFIO). 

250 245.8 

KFQA -St. Louis, Mo. -The 1000 234.2 
Principia, 5539 Page Ave. (Di- 
vides time with WMAY and 
KWK). 

KFQB -Fort Worth, Tex. -W. 1000 333.1 
B. Fishborn, Inc., 205 Worth 
Bldg. 

KFQU -Holy City, Calif. -W. 100 249.9 
E. Riker. 

KFQW -Seattle, Wash. - 100 217.3 
KFQW Inc., Continental Hotel. 

KFQZ -Hollywood, Calif. - 100 232.4 
Taft Radio & Broadcasting Co., 
Inc., 1641 N. Argyle (Divides 
time with KFPR). 

KFRC -San Francisco, Calif. 1000 454.3 -Don Lee, Inc. 

KFRU -Columbia, Mo.- 500 249.9 
Stephens College, Administra- 
tion Bldg. 

KFSD -San Diego, Calif. -Air- 500 440.9 
fan Radio Corp., U. S. Grant 

'Hotel. 

KFSG -Los Angeles, Calif. - 500 275.1 
Echo Park Evangelistic Ass'n, 
Angelus Temple. 

KFUL -Galveston, Tex. -Thos. 500 258.5 
Goggan & Bro. Music Co., 
2126 Market St. 

KFUM -Colorado Springs, 1000 282.8 
Colo.- Corley Mountain High- 
way, Mining Exchange Bldg. 

KFUO -St. Louis, Mo.- (Trans- 
mitter in Clayton)- Lutheran 

1000 545.1 

Church of the Missouri Synod, 
Concordia Theological Semi- 
nary (Divides time with KSD) 
(1500 watts Daytime). 

KFUP- Denver, Colo. - Fitz- 100 227.1 
simons General Hospital, Red 
Cross Bldg., Educational and 
Recreational Dept., U. S. Army. 

KFUR -Qgden, Utah - Trans - 500 225.4 
mitter in Farmington (near) 
--Peery Building Co., 420 
Twenty -fifth St. 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

1160 Central 

1090 Central 

1300 Central 

1290 Pacific 

1140 Central 

1220 Pacific 

1280 Central 

900 Central 

1200 Pacific 

1380 Pacific 

1290 Pacific 

660 Pacific 

1200 Central 

680 Pacific 

1090 Pacific 

1160 Central 

1060 Mountain 

550 Central 

1320 Mou n t a i 

1330 Pacific 
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Radio 
Call 

Lettere 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

KFUS -Oakland, Cal. -Louis 50 256.3 1170 Pacific 
L. Sherman, 529 Twenty -eighth 
St. (Divides time with KRE). 

KFUT -Salt Lake City, Utah - 50 249.9 1200 Mountain 
University of Utah. 

KFVD-Venice, Calif. - Mc- 250 208.2 1440 Pacific 

Whinnie Elec. Co., 1825 So. 
Pacific Ave. (Divides time with 
KGFJ). 

KFVG -Independence, Kans. 50 225.4 1330 Central 
-First Methodist Episcopal 
Church. 

KFVI -Houston, Tex. -Head- 50 238 1260 Central 
quarters Troop 56th Cavalry. 

KFVS -Cape Girardeau, Mo.- 50 223.7 1340 Central 
Hirsch Battery & Radio Co., 
312 S. Frederick St. 

KFWB -Los Angeles, Calif.- 500 361.2 830 Pacific 

Warner Bros. Pictures (Inc.), 
5842 Sunset Blvd. 

KFWC -San Bernardino, Cal- 100 222.1 1350 Pacific 

if. -L. E. Wall. 

KFWF -St. Louis, Mo. -St. 250 214.2 1400 Central 
Louis Truth Center, 4030 Lin- 
dell Blvd. 

KFWI -San Francisco, Calif. 500 267.7 1120 Pacific 

-(Transmitter in So. San Fran- 
cisco) -Radio Entertainments, 
Inc., 1182 Market St. 

KFWM -Oakland, Calif. - 500 236.1 1270 Pacific 

Oakland Educational Society, 
1520 -8th Ave. (1000 watts 
Daytime). 

KFWO -Avalon, Catalina Is- 250 299.8 1000 Pacific 

land, Calif. -Major Lawrence 
Mott, Signal Corps, U. S. Army. 

KFXD- Jerome, Idaho - The 15 204 1470 Mountain 
Service Radio Co., Main St. 
(50 watts Daytime). 

KFXF- Denver, Colo. - Pikes 250 282.8 1060 Mountain 
Peak Broadcasting Co., Brown 
Palace Hotel. 

KFXJ- Edgewater, Colo. -R. 50 215.7 1390 Mountain 
G. Howell. 

KFXR -Oklahoma City, Okla. 50 223.7 1340 Central 
-Exchange Avenue Baptist 
Church, 416 W. Grand St. 

KFXY -Flagstaff, Ariz. -Mary 25 205.4 1460 Mountain 
M. Costigan, Orpheum Theater. 

KFYO- Breckenridge, Tex. - 15 211.1 1420 Central 
Kirksey Bros. Battery, Electric 
& Radio Service. 

KFYR -Bismarck, N. Dak.- 250 249.9 1200 Central 
Hoskins Meyer, Inc., 200 
Fourth St. (500 watts Daytime). 

KGA- Spokane, Wash. - 2000 260 7 1150 Pacific 

Northwest Radio Service Co., 
325 E. Rowan Ave. 

KGAR- Tucson, Ariz.- Tucson 100 234 2 1280 Mountain 
Citizen, 80 South Stone St. 

KGBX -St. Joseph, Mo. -Fos-100 288.3 1040 Central 

ter -Hall Tire Co., 1221 Fred. Av. 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

KGBY - Shelby, Nebr. - 50 222.1 1350 Central 
(Transmitter in Columbus) - 
Dunning & Taddiken. 

KGBZ -York, Nebr. - Federal 250 212.6 1410 Central 
Live Stock Remedy Co., 715 
Grand Ave. 

KGCA- Decorah, Iowa -Chas. 10 247.8 1210 Central 
W. Greenley (Divides time with 
KWLC). 

KGCB -Oklahoma City, Okla. 50 215.7 1390 Central 
-Wallace Radio Inst., 103 W. 
13th St. (Divides time with 
KGFG). 

KGCH -Wayne, Nebr. -Wayne 250 293.9 1020 Central 
Hospital. 

KGCI -San Antonio, Tex.- 100 220.4 1360 Central 
Liberto Radio Sales, 409 So. 
Flores St. (Divides time with 
KGRC). 

KGCL -Seattle, Wash. -Louis 50 230.6 1300 Pacific 
Wasmer and Archie Taft, 1107 
2nd Ave. (Divides time with 
KPCB). 

KGCN -Concordia, Kans. - 50 208.2 1440 Central 
Concordia Broadcasting Co., 
105 E. 5th St. 

KGCR- Brookings, S. Dak.- 15 208.2 1440 Central 
Cutler's Radio Broadcasting 
Service (Inc.), 415 Main St. 

KGCU- Mandan, N. Dak. - 100 239.9 1250 Mountain 
Mandan Radio Association, 320 
Main Street. 

KGCX Vida, Mont. - First 10 243.8 1230 Mountain 
State Bank of Vida. 

KGDA -Dell Rapids, S. Dak.- 15 254.1 1180 Central 
Home Auto Co. (Daytime only). 

KGDE- Barrett, Minn. -Jaren 50 205.4 1460 Central 
Drug Co. 

KGDM- Stockton, Calif. - E. 10 217.3 1380 Pacific 
F. Peffer, 42 S. California St. 

KGDR -San Antonio, Tex.- 15 206.8 1450 Central 
Joe B. McShane (30 watts Day- 
time). 

KGDW -Humboldt, Nebr. - 100 293.9 1020 Central 
Frank J. Rist. 

KGDX- Shreveport, La. -Wm. 250 212.6 1410 Central 
Erwin Anthony (Divides time 
with KGGH). 

KGDY- Oldham, S. Dak. -J. 15 206.8 1450 Central 
Albert Loesch. 

KGEF -Los Angeles, Calif.- 500 263 1140 Pacific 
Trinity Methodist Church, 1201 
So. Flower St. 

KGEH- Eugene, Ore.- Eugene 50 201.2 1490 Pacific 
Broadcasting Station, 432 W. 
E. Miner Bldg. 

KGEK -Yuma, Colo. -Beehler 10 263 1140 Mountain 
Electrical Equipment Co., 109 
W. Second Ave. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Radio 
Time at Call 
Station Letters 

BROADCAST STATIONS 
Location and Owner 

Power 
(Watts) 

KG EN -El Centro, Cal. -E. 
R. Irey & F. M. Bowels, Cham- 
ber of Commerce Bldg. 

KGEO -Grand Island, Nebr.- 
Hotel Yancey, 116 N. Locust 
st. 

KGEQ -Minneapolis, Minn. - 
Fred W. Herrmann, 920 Fifth 
Ave., N. 

KGER -Long Beach, Calif.- 
C. Merwin Dobyns, 435 Pine 
Ave., (Divides time with 
KRLO). 

KGES -Central City, Nebr.- 
Central Radio Elec. Co. 

KGEW -Fort Morgan, Colo.- 
City of Fort Morgan, City Hall 
Bldg. (200 watts Daytime). 

KGEY- Denver, Colo. -J. W. 
Deitz, 1631 California St. 

KGEZ -Kalispell, Mont. - 
Flathead Broadcasting Assoc. 

KGFB -Iowa City, Iowa -A. 
C. Dunckle. 

KGFF -Alva, Okla. -Earl E. 
Hampshire, 718 -5th St. 

KGFG- Oklahoma City, Okla. 
-Full Gospel Church (Divides 
time with KGCB). 

KGFH -La Crescenta, Calif. - 
Frederick Robinson, Box 163 
(Divides time with KM IC). 

KGFI -San Angelo, Tex. - 
Ragsdale Auto Co., 20 W. 
Concho Ave. 

KGFJ -Los Angeles, Calif. - 
Ben S. McGlashan, 2333 W. 
Twenty -first St. (Divides time 
with KFVD). 

KGFK -Hallock, Minn. -Kitt- 
son County Enterprise. 

KGFL- Trinidad, Colo. - 
Transmitter in Raton, N. M.- 
Norbert L. Cotter, 219 \V. 
Main St. 

KGFN-Aneta, N. Dak.-Har- 
aldson & Thingstad. 

KGFO -Terre Haute, Ind.- 
Brandt Radio Power Co. 

KGFP- Mitchell, S. Dak. - 
Mitchell Broadcast Co., 113 W. 
Fourth Ave. 

KGFW -Ravenna, Nebr. -Otto 
F. Sothman, 318 Grand Ave. 

KGFX -Pierre, S. Dak. -Dana 
McNeil, 510 Summit Ave. 

15 

100 

50 

100 

10 

100 

15 

100 

10 

?5 

50 

250 

15 

100 

50 

.50 

15 

100 

10 

10 

200 

225.4 

205 .4 

204 

215.7 

204 

218.8 

201.2 

293.9 

223.7 

205.4 

215.7 

223.7 

220.4 

208.2 

223.7 

222.1 

199.9 

204 

212.6 

296.9 

254.1 

1330 Pacific 

1460 Central 

1470 Central 

1390 Pacific 

1470 Central 

1370 Mountain 

1400 Mountain 

1020 Mountain 

1340 Central 

1460 Central 

1390 Central 

1340 Pa, iñc 

1360 Central 

1440 Pacific 

1340 ( 

1350 Mountain 

1500 Central 

1470 Central 

1410 Central 

1010 Central 

1180 Central 

K Gi Gi F- Picher, Okla. -Dr. 
D. L. Connell. 

KGGH -Cedar Gróve, La.- 
Bates Radio & Elec. Co. 

KGGM- Inglewood, Calif. - 
(Portable) -Jay Peters. 

KGHC- Slayton, Minn. -Heg- 
sted Radio Co. 

KGHF -Pueblo, Colo. -Philip 
G. Lasky & J. H. Albert. 

KGHP -Hardin, Mont. -Hard- 
in Post No. 8 American Legion. 

KGO- Oakland, Calif. -Gen- 
eral Electric Co. 

KGRC -San Antonio, Tex.- 
Paramount Radio Co., 103 San 
Pedro Ave. (Divides time with 
KGCI). 

KGRS -Amarillo, Tex. -Gish 
Radio Service, 108 E. 8th St. 
(500 watts Daytime). 

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

KGW- Portland, Ore. - The 
Oregonian Pub. Co., 806 Ore- 
gonian Bldg. 

KGY- Lacey, Wash. -St. Mar- 
tin's College. 

KHAC -San Francisco, Cal- if.- (Airplane) Flying Broad- 
( asters, Inc., 6138 Fulton St. 

KHJ -Los Angeles, Cal. - 
Done Lee (Inc.). 

KHMC -Harlingen, Tex. - 
Harlingen Music Co. 

KHQ- Spokane, Wash. -Louis 
\Vasmer, Davenport Hotel. 

K ICK- Atlantic, Iowa - 
1 ransmitter in Red Oak) - 

Atlantic Automobile Co. ( Di- 
sides time with WIAS) (Day- 
time only). 

KJBS -San Francisco, Calif. 
-Julius Brunton & Sons Co., 
1380 Bush St. 

KJR- Seattle, Wash. -North- 
west Radio Service Co., 604 
Home Savings Bldg. 

KKP- Seattle, Wash. -C ity 
of Seattle, Harbor Dept. 

KLCN -Blytheville, Ark. - 
Daily Courier News. 

KLDS- Independence, Mo.- 
Reorganized Church of Jesus 
Christ of Latt er Day Saints. 

100 

50 

100 

15 

250 

50 

5000 

100 

250 

50 

1000 

50 

50 

500 

100 

1000 

100 

50 

2500 

15 

50 

1500 

Wave Fre- 
Length quency Time at (Meters) (Kilo- Station 

cycles) 

206.8 1430 Central 

212.6 1410 Central 

204 1470 

209.7 1430 Central 

209.7 1430 Mountain 

263 1140 Mountain 

384.4 780 Pacific 

220.4 1360 Central 

243.8 1230 Central 

206.8 1450 Pacific 

491.5 610 Pacific 

243.8' 1230 Pacific 

204 1470 Pa. 

405.2 740 Pacific 

23 6.1 1270 Central 

370.2 810 Pacific 

322.4 930 Central 

220.4 1 360 Pacific 

348.6 860 Pacific 

265.3 1130 Pa.ifi 

285 1050 Central 

270.1 1110 Central 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS 29 

Radio 
Call 

Letten 
BROADCAST STATIONS 

Location and Owner 
Power 
(Watts) 

Wave 
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qFre- 
( Kilocy - 

cycles) 

Time at 
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KLIT -Portland, Ore. -Lewis 10 206.8 1450 Pacific 
I. Thompson, 475 Twenty - 
first St. 

KLS-Oakland, Calif.- Warner 250 245.8 1220 Pacific 
Bros. Radio Supplies Co., 2201 
Telegraph Ave. (Divides time 
with KZM). 

KLX- Oakland, Calif. - The 500 508.2 590 Pacific 
Oakland Tribune. 

KLZ- Denver, Colo.- Reynolds 750 296.9 1010 Mountain 
Radio Co., Shirley Savoy Hotel 
(1000 watts Daytime). 

KMA- Shenandoah, Ia. - 1000 395.4 760 Central 
May Seed & Nursery Co. (Di- 
vides time with KWKH). 

KMBC -Kansas City, Mo.-1500 270.1 1110 Central 
Midland Broadcasting Co. 

KMED -Medford, Ore. -W. J. 50 249.9 1200 Pacific 
Virgin (Divides time with 
KFJI). 

KMIC -Inglewood, Calif. -J. 250 223.7 1340 Pacific 
R. Fouch, 217 N. Market St. 
(Divides time with KGFH). 

KMJ- Fresno, Calif. - Fresno 50 365.6 820 Pacific 
Bee. 

KMMJ -Clay Center, Nebr.- 
M. M. Johnson Co. (Divides 

500 379.5 790 Central 

time, with WCAJ). 

KMO- Tacoma, Wash. -KMO, 250 254.1 1180 Pacific 
Inc., Hotel Winthrop. 

KMOX -St. Louis, Mo.- 5000 299.8 1000 Central 
Transmitter in Kirkwood -The 
Voice of St. Louis, Inc., May- 
fair Hotel. 

KMTR- Hollywood, Calif. - 500 526 570 Pacific 
KMTR Radio Corp., 1025 N. 
Highland Ave. 

KNRC -Santa Monica, Cal- 500 374.8 800 Pacific 
if. -( '. B. Juneau. 

KNX -Los Angeles, Calif. -Los 500 336.9 890 Pacific 
Angeles Evening Express, 6116 
Hollywood Blvd. 

KOA- Denver, Colo. - Gen- 2500 325.9 920 Mountain 
eral Electric Co., 1370 Kram- 
eria St. (500 watts until 8 P.M.). 

KOAC -Corvallis, Ore. - Ore- 500 
gon Agricultural College. 

270.1 1110 Pacific 

KOB -State College, N. Mex. 5000 394.5 760 Mountain 
-New Mexico College of Agri- 
culture and Mechanic Arts 
(Divides time with KWSC and 
KTW). (7500 watts Daytime). 

KOCH- Omaha, Nebr. -C. H. 250 258.5 1160 Central 

Thompson. 

KOCW -Chickasha, Okla. - 250 252 1190 Central 

Oklahoma College for Women. 

KOIL -Council Bluffs, Iowa- 5000 319 940 Central 
Mona Motor Oil Co. (Divides 
time with KFAB). 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

KOIN - Portland, Ore. - 1000 319 940 Pacific 
Transmitter in Sylvan -KOIN, 
Inc. 

KOMO -Seattle, Wash. -Fish- 1000 
er's Blend Station, Inc., Metro- 

305.9 980 Pacific 

politan Center. 

KOW- Denver, Colo. -Associa- 250 
ted Industries, Inc., 1429 

247.8 1210 Mountain 

Champa St. 

KPCB -Seattle, Wash. -Pa- 50 
cific Coast Biscuit Co., 505 

230.6 1300 Pacific 

Central Bldg. (Divides time 
with KGCL). 

KPJM- Prescott, Ariz. -Frank 15 214.2 1400 Mountair 
Wilburn, Journal Miner Bldg. 

KPLA -Los Angeles, Calif.- 500 252 1190 Pacific 
Pacific Development Radio Co. 

KPNP- Muscatine, Iowa - 100 211.1 1420 Central 
Central Radio Co., East Sec- 
ond St. 

KPO -San Francisco, Calif.- 1000 422.3 710 Pacific 
Hale Bros. and the San Fran- 
cisco Chronicle. 

KPPC- Pasadena, Calif. -Pas- 50 228.9 1310 Pacific 
adena Presbyterian Church (Di- 
vides time with KELW). 

KPRC- Houston, Tex. -Hous- 500 
ton Post Dispatch. 

2l .9 1020 Central 

KPSN- Pasadena, Calif. -The 1000 315.6 950 Pacific 
Star -News. 

KQV- Pittsburgh, Pa. - 500 270.1 1110 Eastern 
Doubleday -Hill Electric Co., 
719 Liberty Ave. (Divides time 
with WJAS). 

KQW -San Jose, Calif. -Fred 500 296.9 1010 Pacific 
J. Hart, 3rd and San Antonio 
St. 

KRAC -Shreveport, La. - 50 220.4 1360 Central 
Caddo Radio Club, Fair 
Grounds. 

KRE- Berkeley, Calif. - First 100 256.3 1170 Pacific 
Congregational Church of 
Berkeley and Pacific School of 
Religion (Divides time with 
KFUS). 

KRLD -Dallas, Tex. - Dallas 500 461.3 650 Central 
Radio Laboratories, 208 North 
St. Paul Street. 

KRLO -Los Angeles, Calif.- 250 215.7 1390 Pacific 
Freeman Lang & A. B. Scott, 
218 N. Larchmont Blvd. (Di- 
vides time with KGER). 

KRSC- Seattle, Wash. -Radio 50 211.1 1420 Pacific 
Sales Corporation, 1202 Fifth 
Avenue. 

KSAC- Manhattan, Kans. 500 333.1 900 Central 
-Kansas State Agricultural 
College. 

KSBA- Shrevepoi t, La.-- 1000 267.7 1120 Central 
Shreveport Broadcasting Corp. 
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KSCJ -Sioux City, Iowa - 500 243.8 1230 Central 
I'erkin Bros. Co. (Divides time 
with KWUC) (1000 watts 
Daytime). 

KSD -St. Louis, Mo.- Pulitzer 500 545.1 550 Central 
Publishing Co., 12th and Olive 
Sts. 

KSEI- Pocatello, Idaho - 250 333.1 900 Mountain 
KSEI Broadcasting Association. 

KSL -Salt Lake City, Utah - 1000 302.8 990 Mountain 
Radio Service Corp. of Utah, 
Vermont Bldg. 

KSMR -Santa Maria, Calif. - 100 272.6 1100 Pacific 
Santa Maria Valley R. R. Co. 

KSO- Clarinda, Iowa - Berry 500 227.1 1320 Central 
Seed Co. 

KSOO -Sioux Falls, S. Dak.- 250 209.7 1430 Central 
Sioux Falls Broadcast Assoc., 
609 Minnehaha Bldg. (500 
watts Daytime). 

KTAB -Oakland, Calif. - 500 280.2 1070 Pacific 
The Associated Broadcasters, 
1410 Tenth Ave. 

KTAP -San Antonio, Tex. - 20 228.9 1310 Central 
Alamo Broadcasting Co., Rob- 
ert B. Bridge, 822 W. Mulberry 
tit. 

KTBI -Los Angeles, Calif. - 500 288.3 1040 Pacific 
Bible Institute of Los Angeles, 
536 So. Hope St. 

KTBR -Portland, Ore. -M. E. 50 282.8 1060 Pacific 
Brown, 525 Morrison St. (Di- 
vides time with KFJR). 

KTHS -Hot Springs National 1000 384.4 780 Central 
Park, Ark. -Arlington Hotel 
Co. 

KTNT- Muscatine, Iowa - 2000 256.3 1170 Central 
Norman Baker. 

KTSA -San Antonio, Tex. - 2000 .265.3 1130 Central 
Alamo Broadcasting Co. 

KTUE- Houston, Tex. -Uhalt 5 212.6 1410 Central 
Electric Co., 614 Fannin St. 

KTW- Seattle, Wash. - The 1000 394.5 760 Pacific 
First Presbyterian Church of 
Seattle. 

KUJ- Seattle, Wash. -Puget 10 199.9 1500 Pacific 
Sound Radio Broadcasting Co., 
5811 Fifth Ave., N. E. 

KUOA -Fayetteville, Ark. - 500 296.9 1010 Central 
University of Arkansas. 

KUOM -Missoula, Mont. - 500 461.3 650 Mountain 
State University of Montana. 

KUSD Vermillion, S. Dak.- 250 483.6 620 Central 
University of South Dakota. 

KUT- Austin, Tex. -University 
of Texas. 

500 232.4 1290 Central 

KV I -Tacoma, Wash. -Puget 50 239.2 1280 Pacific 
Sound Radio Broadcasting Co., 
15 No. Tacoma Ave. 

Radio Wave Fre- 
Call BROADCAST STATIONS Power Length quency 

Letters Location and Owner (Watts) (Meters) (Kilo- 
cycles) 

Time a: 
Station 

KVL- Seattle, Wash.-A. C. 100 202.6 1480 
Dailey, 844 East 58th St. 

KVOO- Tulsa, Okla. - South- 
western Sales Corp., Tulsa & 

1000 348.6 860 

Bristow. 

KVOS -Bellingham, Wash. - 50 209.7 1430 
L. Kessler, Henry Hotel. 

KWBS- Portland, Ore. - 15 199.9 1500 
Schaeffer Manufacturing Co., 
226 E. Forty -first St. 

KWCR -Cedar Rapids, Iowa - 250 239.9 1250 
H. F. Paar, Cedar Rapids 
Broadcasting Corp., 1444 Sec- 
ond Ave., E. (Divides time with 
WJAM). 

KWG- Stockton, Calif. 50 344.6 870 -Por- 
table Wireless Telephone Co., 
Commercial & Savings Bank 
Bldg. 

KWJJ- Portland, Ore. -Wilbur 50 228.9 1310 
Jerman, 220 Broadway. 

KWK -St. Louis, Mo.- Greater 1000 234.2 1280 
St. Louis Broadcasting Co., 
Hotel Chase (Divides with 
KFQA and WMAY Sunday 
Only) (2000 watts Daytime). 

KWKC -Kansas City, Mo.- 100 222.1 1350 
Wilson Duncan Broadcasting 
Studios, Werby Building. 

KWKH- Shreveport, La. -\\'. 1000 394.5 760 
K. Henderson. 

KWLC- Decorah, Ia. - Luther 50 247.8 1210 
College. 

KWSC- Pullman, Wash. - 500 394.5 760 
State College of Washington, 
Mechanic Arts Bldg. (Divides 
time with KTW and KOB). 

KWTC -Santa Ana, Calif. - 100 222.1 1350 
Dr. John W. Hancock, 1101 
North Ross Street (Divides 
time with KFWC). 

KWUC -Le Mars, Iowa -West- 
ern Union College (Daytime 
only) (Dividestimewith KSCJ). 

1500 243.8 1230 

KWWG -Brownsville, Tex. - 500 277.6 1080 
Lone Star Broadcast Co., Inc. 

KXA- Seattle, Wash. - 500 277.6 1080 
American Radio Tel. Co. 

KXL- Portland, Ore. - KXL 50 220.4 1360 
Broadcasters, 719 Bedell Bldg. 

KXRO -Seattle, Wash. - 50 227.1 1320 
Transmitter in Aberdeen - 
KXRO, Inc., Heron and South 
H Sts. 

KYA -San Francisco, Calif. 500 309.1 970 
-Pacific Broadcasting Co. 

KYW- Chicago, Ill.- Westing - 
house Electric & Mfg. Co., 508 

2500 526 570 

S. Michigan Ave. (Divides time 
with KFKX) (500 watts after 
10 P.M.). 

Pacific 

Central 

Pacific 

Pacific 

Central 

Pacifie 

Pacific 

Central 

Central 

Central 

Central 

Pacific 

Pacific 

Central 

Central 

Pacific 

Pacific 

Pacific 

Pacific 

Central 
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Radio 
Call 

Letter3 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

KZM- Oakland, Calif.- 
Preston D. Allen, 13th and Har- 
rison Streets ( Divides time with 
KLS). 

NÁÁ -Arlington, Va.- 
United States Navy. 

WAAD- Cincinnati, Ohio-- 
Ohio Mechanics Institute. 

WAAF- Chicago, I11.- Chicago 
Daily Drovers ourual (Divides 
time with WBI3M and WJBT). 

WAAM- Newark, N. J. -I. R. 
Nelson, 1 Bond St., Studio at 
626 Central Ave., East Orange 
(Divides time with. WNJ and 
WGCP) (500 watts Daytime). 

WAAT- Jersey City, N. J.- 
Bremer Broadcasting Corp., 210 
Jackson Ave. (Divides time 
with WGBB and WSOM). 

WAAW -Omaha, Nebr. -Oma- 
ha Grain Exchange (Before 6 
P.M. only). 

WABC -New York, N. Y.- 
Atlantic Broadcasting Corp., 
113 W. 57th St. (Divides time 
with WBOQ) (5000 watts Day- 
time). 

WABF- Kingston, Pa. -Mar- 
kle Broadcasting Corp., 294 
Wyoming Ave. 

WABI -Bangor, Me. - First 
Universalist Church, Park St. 

WABO- Rochester, N. Y.- 
Hickson Elec. Co. (Divides 
time with WHEC). 

WABW -Wooster, Ohio -Col- 
lege of Wooster. 

WABY -Philadelphia, Pa. - 
John Magaldi, Jr. 

WABZ -New Orleans, La. - 
Colis Place Baptist Church, 
1376 Camp St. 

WADC- Akron, Ohio -Allen T. 
Simmons, Towell- Cadillac Bldg. 

WAFD- Detrolt,'Mich.- Albert 
B. Parfet Co., Charlotte St. and 
Woodward Ave. (Divides time 
with WRAV). 

WAGM -Royal Oak, Mich.- 
Robert L. Miller, 309 So. Main 
St. 

WAIT -Taunton, Mass. -A. H. 
Waite & Co., Inc., 32 Weir St. 

WAIU -Columbus, Ohio- 
American Insurance Union, 
Deshler -Walleck Hotel (Divides 
time with WEAO). 

WAIZ -Omro, Wis.- Transmit- 
ter in Appleton -Irving Zuelke 
Music Studio. 

100 245.8 1220 Pacific 

1000 434.5 690 Eastern 

25 230.6 1300 Eastern 

500 389.4 770 Central 

250 267.7 1120 Eastern 

500 245.8 1220 Eastern 

500 440.9 680 Central 

2500 309.1 970 Eastern 

250 205.4 1460 Eastern 

100 389.4 770 Eastern 

500 254.1 1180 Eastern 

50 247.8 1210 Eastern 

50 247.8 1210 Eastern 

50 238 1260 Central 

1000 238 1260 Eastern 

100 230.6 1300 Eastern 

50 225.4 1330 Eastern 

10 214.2 1400 Eastern 

5000 282.8 1060 Eastern 

100 227.1 1320 Central 

WALK -Willow Grove, Pa.-50 
Albert A. Walker. 

WAMD -St. Paul - Minneapo- 10000 
lis, Minn. -National Battery 
Broadcasting Co. 

201.2 

220.4 

1490 

1360 

Eastern 

Central 

WAPI- Auburn, Ala. - Ala- 1000 
bama Polytechnic Institute 

340.7 880 Central 

(Divides time with WJAX). 

WASH -Grand Rapids, Mich. 250 256.3 1170 Eastern 
-Baxter Laundries, Inc. 

WATT- Boston, Mass. -(Port- 100 

able)- Edison Elec. Illumina- 
ting Co. 

201.2 1490 

WBAA -West Lafayette, 500 272.6 1100 Central 
Ind.- Purdue University (Di-. 
vides time with WRM). 

WBAK- Harrisburg, Pa. - 500 299.8 1000 Eastern 
Pennsylvania State Police (Di- 
vides time with WPSC) (Day- 
time only). 

WBAL -Baltimore , Md.- 5000 285.5 1050 Eastern 
Transmitter in Glen Morris - 
Consolidated Gas, Elec. Light 
& Power Co. 

WBAO- Decatur, Ill. - James 100 267.7 1120 Central 
Millikin University. 

WBAP -Fort Worth, Tex. - 5000 499.7 600 Central 
Carter Publishing Co., Inc. 
(Divides time with WOAT). 

WBAW -Nashville, Tenn. - 500 239.9 1250 Central 
Waldrum Drug Co. 

WBAX -Wilkes -Barre, Pa. - 100 249.9 1200 Eastern 
John H. Stenger, Jr., 66 Gilder- 
sleeve St. (Divides time with 
WBRE). 

WBBC -Brooklyn, N. Y. - 500 227.1 1320 Eastern 
Brooklyn Broadcasting Corp., 
16 Court St. (Divides time with 
WARS and WSDA). 

WBBL-Richmond, Va.- 100 234.2 1280 Eastern 
Grace -Covenant Presbyterian 
Church, 1627 Monument Ave. 

WBBM- Chicago, I11.- Trans- 5000 
mitter in Glenview -Atlass In- 
vestment Co., 728 Kimball 

389.4 770 Central 

Bldg. (Divides time with WJBT 
and WAAF). 

WBBP- Petoskey, Mich. -Pe- 100 
toskey High School. 

239.9 1250 Central 

WBBR -Rossville, N. Y. -Peo- 1000 
pies Pulpit Ass'n, 117 Adams 

256.3 1170 Eastern 

St., Brooklyn (Divides time one - 
half with WLTH -WEBJ). 

WBBW -Norfolk, Va.- Ruffner 100 236.1 1270 Eastern 
Junior High School. 

WBBY -Charleston, So. Car. 75 249.9 1200 Eastern 
-Washington Light Infantry. 

WBBZ -Chicago, Ill. - (Port- 100 

able) -C. L. Carrell, 1506 No. 
204 1470 

American Bldg. 

WBCN- Chicago, Ill. - Great 250 288.3 1040 Central 
Lakes Broadcasting Co., Straus 
Bldg. (Divides time with 
WENR). 
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WBES- Takoma Park, Md. 100 296.9 1010 Eastern -Bliss Electrical School. 

WBET- Boston, Mass. - Bos- 500 288.3 1040 Eastern 
ton Transcript. 

WBIS- Boston, Mass. - The 500 461.3 650 Eastern 
Shepard Stores. 

WBKN -Brooklyn, N. Y. -Ar- 
thur Faske, 1515 Eastern Park- 
way (Divides time with 

100 199.9 1150 Eastern 

WWRL, WIBI and WBMS). 

WBMH- Detroit, Mich. - 100 211.1 1420 Central 
Braun's Music House, 13214 
East Jefferson Ave. 

WBMS -Union City, N. J. - '100 199.9 1500 Eastern 
WBMS Broadcasting Corp., 837 
-34th St. (Divides time with 
WBKN, WWRL and WIBI). 

WBNY -New York, N. Y.- 500 236.1 1270 Eastern 
Baruchrome Corp., 400 E. 
139th St. (Divides time with 
WHAP and WMSG). 

WBOQ -New York, N. Y.- 500 309.1 970 Eastern 
Transmitter in Richmond Hill 
-Atlantic Broadcasting Corp., 
113 W. 57th St. (Divides time 
with WABC). 

WBRC- Birmingham, Ala. -. 250 241.8 1240 Central 
Birmingham Broadcasting 
Corp., Loew's Temple Theatre. 

WBRE- Wilkes - Barre, Pa. -L. 100 249.9 1200 Eastern 
G. Baltimore, 16 N. Main St. 
(Divides time with WBAX). 

WBRL -Tilton, N. H. -Booth 500 461.3 650 Eastern 
Radio Laboratories, 23 Sum- 
mer St. 

WBRS- Brooklyn, N. Y. -No. 100 211.1 1420 Eastern 
American Broadcasting Corp. 
(Consolidated with WCDA). 

WBSO- Babson Park, Mass.- - 100 384.4 780 Eastern 
Babson Statist icalOrgan izat io n . 

WBT- Charlotte, N. C. -C. C'. 750 258.5 1160 Eastern 
Coddington, 500 West Trade 
St. (1000 watts Daytime). 

WBZ- Springfield, Mass. - 15000 333.1 900 Eastern 
Transmitter in East Springfield 
-Westinghouse Elec. & Mfg. 
Co., Hotel Kimball. 

WBZA- Boston, Mass. -West- 500 333.1 900 Eastern 
inghouse Elec. & Mfg. Co., 
Hotel Statler. 

WCAC -Mansfield, Conn. - 500 535.4 560 Eastern 
Connecticut Agricultural Col- 
lege (Divides time with WTIC). 

WCAD -Canton, N. Y. -St. 500 243.8 .1230 Eastern 
Lawrence University (1000 
watts Daytime). 

WCAE -Pittsburgh, Pa. - 500 461.3 650 Eastern 
Kaufmann & Baer Co., Sixth 
and Smithfield Sts. 

WCAH -Columbus, Ohio - 
Studio at Fort Hayes Hotel - 250 234.2 1280 Eastern 

Entrekin Electric Co., 321 W. 
Tenth Ave. 

Radio 
Call 

' Letters 
BROADCAST STATIONS 

Location and Owner 

WCAJ -Lincoln, Nebr. -Ne- 
braska Wesleyan University 
(Daytime only). 

WCAL - Northfield, Minn. -St. 
Olaf College (Divides time with 
WDGY). 

WCAM -Camden, N. J. -City 
of Camden, Civic Centre. 

WCAO -Baltimore, Md. - 
Monumental Radio, Inc., 848 
N. Howard St. (Divides time 
with WFBR). 

Wave Fre- 
Power Length quency Time at 

(Watts) (Meters) (Kilo- 
cycles) 

Station 

500 379.5 790 Central 

500 285.5 1050 Central 

500 223.7 1340 Eastern 

250 243.8 1230 Eastern 

WCAP -Asbury Park, N. J.- 500 239.9 1250 Eastern Municipality of Asbury Park. 

WCAT -Rapid City, S. Dak.- 100 247.8 1210 Mountain South Dakota State School of 
Mines. 

WCAU -Philadelphia, Pa. - 
Universal Broadcasting Co. 

WCAX -Burlington, Vt. -Uni- 100 254.1 1180 Eastern 
versity of Vermont. 

WCAZ- Carthage, Ill. -Carth- 50 249.9 1200 Central 
age College. 

WCBA -Allentown, Pa. -Chas. 100 222.1 1350 Eastern 
W. Heimbach, 1015 Allen St. 
(Divides time with WSAN). 

WCBD -Zinn, Ill.- Wilbur G. 5000 344.6 870 Central 
Voliva (Divides time with 
WLS). 

WCBE -New Orleans, La. - 5 227.1 1320 Central 
Uhalt Bros., Hotel De Soto. 

WCBM -Baltimore, Md. -Ho- 100 225.4 1330 Eastern 
tel Chateau, Charles St. and 
North Ave. 

500 260.7 1150 Eastern 

WCBR -Providence, R. I. - 100 201.2 1490 
(Portable) -Chas. H. Messter, 
42 Doyle Ave. 

WCBS -Springfield, Ill. -Har- 250 209.7 1430 Central 
old L. Dewing and Charles H. 
Messter, St. Nicholas Hotel. 

WCCO -Minneapolis -St. Paul, 5000 405.2 740 Central 
Minn. -Transmitter in Anoka 
-Washburn- Crosby Co. (7500 
watts Daytime). 

WCDA -New York, N. Y.- 250 211.1 1420 Eastern 
Transmitter in Cliffside Park, 
N. J. - Italian Educational 
Broadcasting Co., Inc., 27 
Cleveland lace (Combined 
with WBRS). 

WCFL -Chicago, Ill.- Chicago 1500 483.6 620 Central 
Federation of Labor, 623 S. 
Wabash Ave. (Divides time 
with WLTS). 

WCGU -New York, N. Y.- 500 218.8 1370 Eastern 
Charles G. Unger, 1587 Broad- 
way (Divides time with WKBO 
and WKBQ). 

WCLO -Kenosha, Wis. -C. E. 100 227.1 1320 Central 
Whitmore. 

WCLS -Joliet, Ill. -M. A. Fel- 
man Co., 301 E. Jefferson St. 
(Divides time with WKBB). 

150 215.7 1390 Central 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WCMA- Culver, Ind. -Cul- 
ver Military Academy. 

WCOA -Pensacola, Fla. -City 
of Pensacola, City Hall. 

WCOC- Columbus, Miss. - 
Crystal Oil Co. 

WCOT- Olneyville, R. I. - 
Jacob Conn, 1849 Westminster 
St. 

WCRW -Chicago, Ill. - Clin- 
ton R. White, 2756 Pine Grove 
Ave., Embassy Hotel (Divides 
time with WPCC). . 

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

WCSO -Springfield, Ohio - 
Wittenberg College. 

WCWK -Fort Wayne, Ind. - 
Chester W. Keen, 1729 Lafay- 
ette St. 

WCWS- Danbury, Conn. - 
Danbury Broadcasting Co. 

WCX- Detroit, Mich. -Trans- 
mitter in Pontiac -Detroit Free 
Press. 

WDAD -Nashville, Tenn.- 
Dad's Auto Accessory & Radio 
Store, 171 Eighth Ave., North 

WDAE- Tampa, Fla. -Tampa 
Daily Times. 

WDAF -Kansas City, Mo.- 
Kansas City Star, 18th and 
Grand Ave. 

WDAG- Amarillo, Tex. - J. 
Laurance Martin, 605 E. 4th St. 

WDAH -El Paso, Tex.- Trinity 
Methodist Church, Cor. Blvd. 
and Mesa Ave. 

WDAY -Fargo, N. Dak. -Radio 
Equipment Corp., 119 Broad- 
way (Divides time with KFDY) 
(500 watts Daytime). 

WDBJ- Roanoke, Va. - Rich- 
ardson- Wayland Elec. Corp., 
106 Church Ave., S. W. 

WDBO- Orlando, Fla. -Orlan- 
do Broadcasting Co., Fort Gat- 
lin Hotel (1000 watts Daytime). 

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

WDGY- Minneapolis, Minn. 
-Geo. W. Young, Falvey Cross 
Rd., Superior Blvd., Studio at 
217 Loeb Arcade. 

WDOD -Chattanooga, Tenn. 
-Chattanooga Radio Co., Inc., 
615 Market St. 

WDRC -New Haven, Conn. - 
Doolittle Radio Corporation, 
70 College St. (Divides time 
with WCAC). 

500 260.7 1150 Central 

500 249.9 1200 Central 

250 230.6 1300 Central 

100 225.4 1330 Eastern 

500 223.7 1340 Central 

500 365.6 820 Eastern 

500 256.3 1170 Eastern 

500 214.2 1400 Central 

'100 265.3 1130 Eastern 

5000 440.9 680 Eastern 

1000 225.4 1330 Central 

500 267.7 1120 Eastern 

1000 370.2 810 Central 

250 263 1140 Central 

100 234.2 1280 Mountain 

250 545.1 550 Centra 

250 230.6 1300 Easter:1 

500 288.3 1040 Eastern 

100 296.9 1010 Eastern 

500 285.5 1050 Central 

500 243.8 1230 Central 

500 282.8 1060 Eastern 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Me ers) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WDWF- Cranston, R. I.- 
Dutee W. Flint and Lincoln Stu- 
dios (Inc.), 335 Westminster 
St., Providence. 

WDZ- Tuscola, Ill. -Jas. L. 
Bush (Daytime only). 

250 

100 

260.7 

277.6 

1150 

1080 

Eastern 

Central 

WEAF -New York, N. Y.- 50000 491.5 610 Eastern 
Transmitter at Bellmore, L. I. 
-National Broadcasting Co., 
Inc., 711 -5th Ave. 

WEAM -North Plainfield, N. J. 250 263 1140 Eastern 
-Borough of North Plainfield 
(Divides time with WJBI). 

WEAN -Providence, R. I. -The 500 275.1 1090 Eastern 
Shepard Co., 122 Mathewson 
St. (Divides time with WNAC). 

WEAO -Columbus, Ohio -The 750 282.8 1060 Eastern 
Ohio State University (Divides 
time with WAIU). 

WEAR -Cleveland, Ohio -Wil- 
lard Storage Battery Co., 1100 

1000 399.8 750 Eastern 

Chester Ave. (Divides time 
with WTAM). 

WEBC- Superior, Wis. -Head 250 241.8 1240 Central 
of the Lakes Broadcasting Co. 
(1000 watts Daytime). 

WEBE- Cambridge, Ohio - 10 247.8 1210 East ern 
Roy W. Waller, 319 Wall Ave. 

WEBH -Chicago, Ill. - Edge- 2000 365 .6 820 Central 
water Beach Hotel Co., 5300 
Sheridan Rd. (Divides . time 
with WJJD). 

WEBJ -New York, N. Y. - 500 256.3 1170 Eastern 
Third Ave. Railway Co., 2396 
Third Ave. (Divides time [one - 
quarter] with WJBI & WBBR). 

WEBQ- Harrisburg, Ill. -Tate 15 223.7 1340 Central 
Radio Co., 1 N. Main St. 

WEBR -Buffalo, N. Y.- Howell 200 241.8 1240 Eastern 
Broadcasting Co., Inc., 50 W. 
Eagle. 

WEBW -Beloit, Wis. - Beloit 500 258.5 1160 Central 
College. 

WEDC -Chicago, Ill. - Emil 500 241.8 1240 Central 
Denemark Broadcasting Sta- 
tion, 3860 Ogden Avenue (Di- 
vides time with WGES). 

WEEI- Boston, Mass. - The 500 508.2 590 Eastern 
Edison Electric Illuminating 
Co. 

WEHS- Evanston, Ill. -A. T. 100 215.7 1390 Central 
Becker, 1318 Elmwood Ave. 

WEMC- Berrien Springs, 1000 483.6 620 Central 
Mich. -Emmanuel Missionary 
College (Divides time with 
WCFL and WLTS). 

WENR -Chicago, Ill. - Great 500 288.3 1040 Central 
Lakes Radio Broadcasting Co., 
310 S. Michigan Ave. (Divides 
time with WBCN). 

WEPS -Gloucester, Mass. - 100 296.9 1010 Eastern 
Matheson Radio . Co., 209 
Main St. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location an POwner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WEVD -New York, N. Y.- 500 245.8 1220 Eastern 
Union Course Labs. Debs Me- 
morial Radio Fund (Divides 
time with WGBB and WAAT). 

WEW -St. Louis, Mo. - St. 1000 352.7 850 Central 
Louis University. 

WFAA- Dallas, Tex.- Dallas 500 545.1 550 Central 
News and Sears, Roebuck & 
Co., Baker Hotel. 

WFAM -St. Cloud, Minn. - 10 252 1190 Central 
Times Publishing Co., 18 -6th 
Ave., N. 

WFAN- Philadelphia, Pa. - 500 223.7 1340 Eastern 
Keystone Broadcasting Co., 
Hotel Lorraine. 

WFBC -Knoxville, Tenn. - 50 234.2 1280 Central 
First Baptist Church. 

WFBE -Cincinnati, Ohio - 250 245.8 1220 Eastern 
Park View Hotel. 

WFBG -Altoona, Pa. - The 100 267.7 1120 Eastern 
William F. Gable Co. 

WFBJ -Collegeville, Minn. - 100 272.6 1100 Central 
St. John's University. 

WFBL -Syracuse, N. Y. -The 750 258.5 1160 Eastern 
Onondaga Co. 

WFBM -Indianapolis, Ind. - 1000 275.1 1090 Central 
Indianapolis Power & Light Co. 

WFBR -Baltimore, Md. -Bal- 100 243.8 1230 Eastern 
timore Radio Show, Inc., Hoff- 
man and Bolton Sts. 

WFBZ- Galesburg, Ill. - Knox 50 247.8 1210 Central 
College (Divides time with 
WRAM). 

WFCI- Pawtucket, R. I. - 100 241.8 1240 Eastern 
Frank Crook Inc., 103 Ex- 
change St. 

WFDF -Flint, Mich. - Frank 100 272.6 1100 Eastern 
D. Fallain, 513 So. Saginaw St. 

WFI- Philadelphia, Pa. - 500 405.2 740 Eastern 
Strawbridge & Clothier (Di- 
vides time with WLIT). 

WFIW- Hopkinsville, Ky. - 750 260.7 1150 Central 
Acme Mills, Inc. (1000 watts 
Daytime). 

WFJC- Akron, Ohio -W. F. 500 227.1 1320 Eastern 
Jones Broadcasting, Inc. 

WFKB -Chicago, Ill.- Francis 500 223.7 1340 Central 
K. Bridgman, Inc., 4536 Wood - 
lawn Ave. (Divides time with 
WCRW). 

WFKD -Philadelphia, Pa.. - 10 247.8 1210 Eastern 
Foulkrod Radio Engineering 
Co. 

WFLA -Clearwater, Fla. - 750 516.9 580 Eastern 
Transmitter in City Park at 
Causeway- Chamber of Com- 
merce. 

Radio. 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

-a 

WGAL- Lancaster, Pa. - 15 252 1190 Eastern 
Lancaster Elec. Supply & Con- 
struction Co., 23 E. Orange St. 

WGBB- Freeport, N. Y. - 400 245.8 1220 Eastern 
Harry. H. Carman, 217 Bedell 
St. (Divides time with WAAT 
and WSOM). 

WGBC- Memphis, Tenn. - 15 228.9 1310 Central First Baptist Church, Linden 
and Lauderdale Sts. 

WGBF -Evansville, Ind. - 250 236.1 1270 Central Finke Furniture Co., 307 South 
Seventh St. 

WGBI- Scranton, Pa.- Scran- 250 230.6 1300 Eastern ton Broadcasters, Inc., 318 
Adams Ave. (Divides time with 
WQAN). 

WGBS -New York, N. Y. - 500 348.6 860 Eastern 
Transmitter in Astoria, L. I.- 
Gimbel Bros., 33rd St. and 
Broadway (Divides time with 
WIP and WOO). 

WGCP- Newark, N. J. -Para- 250 267.7 1120 Eastern 
mount Broadcasting & Artists' 
Service, 591 Broad St. (Divides 
time with WNJ and WAAM). 

WGES- Chicago, Ill.- Trans- 500 241.8 1240 Central 
mitter in Oak Park -Oakleaves 
Broadcasting Corp., 128 N. 
Crawford Ave. (Divides time 
with WEDC). 

WGHP -Mount Clemens, 750 277.6 1080 Eastern 
Mich. -Geo. H. Phelps, Stu- 
dio 1408 Moccabee Bldg., De- 
troit, (Divides time with 
WKAR). 

WGL -New York, N. Y. - 500 293.9 1020 Eastern 
Transmitter in Secaucus, N. J. International Broadcast 
Corp., 485 -5th Ave. (Divides 
time with WODA) (1000 watts 
Daytime). 

WGM- Jeannette, Pa. -Verne 50 208.2 1440 Eastern 
& Elton Spencer, 501 Cowan 
Ave. 

WGMU -New York, N. Y.- 100 201.2 1490 Eastern 
Transmitter in Richmond Hill 
-Mobile Station of A. H. 
Grebe & Co., Inc., 109 West 
57th St. 

WGN- Chicago, I11. -Tite Chi- 15000 416.4 720 Central 
cago Tribune, Drake Hotel (Di- 
vides time with WLIB). 

WGOP -Flushing, N. Y. - 100 199.9 1500 Eastern 
Frederick B. Zittell, Jr., 369 
Amity St. (Divides time with 
WBKN, WWRL and WBMS). 

WGR- Buffalo, N. Y.- Federal 750 302.8 990 Eastern 
Radio Corp., Hotel Statler. 

WGST -Atlanta, Ga.- Georgia 500 270.1 1110 Central 
School of Technology (Divides 
time with WMAZ). 

WGWB -Milwaukee, Wis. - 500 218.8 1370 Central 
Radiocast Corp. of Wisconsin, 
144 Broadway. 

WGY -So. Schenectady, N. Y. 50000 379.5 790 Eastern -General Electric Co. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WHEC- Rochester, N. Y.- 
Hickson Electric Co., 36 South 
Ave. (Consolidated with 
WABO, Lake Ave. Baptist 
Church). 

WHFC -Chicago, I11.- Goodson 
& Wilson, Inc., Hotel Flanders, 
4145 Broadway (Divides time 
with WKBI). 

500 

200 

254.1 

215.7 

1180 

1390 

Eastern 

Central 

WHK- Cleveland, Ohio -Radio 500 265.3 1130 Eastern 
Air Service Corp., 1116 Carne- 
gie Hall, (1000 watts Daytime). 

WHN -New York, N. Y. -Mar- 
cus Loew Booking Agency, Inc., 
1540 Broadway (Divides time 
with WQAO and WPAP). 

500 394.5 760 Eastern 

WHO -Des Moines, Ia. -Bank- 
ers Life Co., 1110 Liberty Bldg. 

5000 535.4 560 Central 

WHPP -New York, N. Y. - 10 206.8 1450 ' Eastern 
Bronx Broadcasting Co., 958 
St. Nicholas Ave. 

WHT- Chicago, Ill.- Transmit- 
ter in Deerfield- Radiophone 

5000 305.9 980 Central 

Broadcasting Corp., 410 N. 
Michigan Blvd. (Divides time 
with WIBO and WHAZ). 

W I AD- Philadelphia, Pa.- 100 288.3 1040 Eastern 
Howard R. Miller, Hotel Ven- 
dig (Divides time with WNAT). 

WIAS- Ottumwa, Iowa -Pol- 100 475.9 630 Central 
ing Electric Co., 107 E. 2nd St. 

WIBA- Madison, Wis. -Capi- 
tal Times Studio & Strand 

100 239.9 1250 Central 

Theatre Corp., 14 E. Mifflin St. 

WIBG- Elkins Park, Pa. -St. 50 440.9 680 Eastern 
Paul's Protestant Episcopal 
Church (Sunday's, 11 A.M. and 
4 P.M.). 

WIBJ- Chicago, Ill. -(Port- 100 201.2 1490 
able) -C. L. Carrell, 1506 No. 
American Bldg. 

WIBM- Chicago, Ill. - (Port- 100 201 .2 1490 

able) -C. L. Carrell, 1506 No. 
American Bldg. 

WIBO- Chicago, Ill. - Trans- 5000 305.9 980 Central 
mitter in Desplaines -WIBO 
Broadcasters, Inc., 6312 Broad- 
way (Divides time with WHT 
and WHAZ). 

WIBR -Steubenville, Ohio - 50 249.9 1200 Eastern 
Thurman A. Owings. 

WIBS -Elizabeth, N. J. -New 250 204 1470 Eastern 
Jersey Broadcasting Corp., 80 
Broad St. (Divides time with 
WMBQ and WLBX). 

\\'IBU- Poynette, Wis. - Wis- 20 217.3 1380 Central 
cousin State Journal. 

WIBW- Topeka, Kans. -C. L. 250 204 1470 Central 
Carrell, 901 National Reserve 
Life Ins. Co. Bldg. 

WIBX- Utica, N. Y. -WIBX, 150 238 1260 Eastern 
Inc., Hotel Utica (300 watts 
Daytime). 

WIBZ- Montgomery, Ala. -A. 15 230.6 1300 Central 
D. Trum, 217 Catoma St. 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WHA- Madison, Wis. -Uni- 750 333.1 900 Central 
versity of Wisconsin (Divides 
time with WLBL). 

WHAD -Milwaukee, Wis. - 500 270.1 1110 Central 
Marquette University (Divides 
time with WTMJ). 

WHAM- Rochester, N. Y. - 5000 280.2 1070 Eastern 
Transmitter in Victor Town- 
ship -Stromberg- Carlson Tele- 
phone Mfg. Co. 

WHAP -New York, N. Y. - 1000 236.1 1270 Eastern 
Transmitter in Carlstadt, N. J. 
-Defenders of Truth Society, 
Inc., 9 W. 96th St. (Divides 
time with WBNY and WMSG). 

WHAS- Louisville, Ky. -Cour- 500 322.4 930 Central 
ier- Journal and Louisville 
Times, 3rd and Liberty Sts. 

WHAZ -Troy, N. Y. -Rensse- 
laer Polytechnic Institute (Di- 

500 305.9 980 Eastern 

vides time [Mondays only ] with 
WIBO and WHT). 

WHB- Kansas City, Mo. - 500 340.7 880 Central 
Sweeney Automotive & Elec. 
School, Sweeney Bldg. (Divides 
time with WOQ). 

WHBA -Oil City, Pa.- Shaffer 10 260.7 1150 Eastern 
Music House. 

WHBC- Canton, Ohio - St. 10 254.1 1180 Eastern 
John's Catholic Church, 627 
McKinley Ave., N. W. 

WHBD -Bellefontaine, Ohio- 100 222.1 1350 Eastern 
Chamber of Commerce. 

WHBF -Rock Island, Ill. - 100 222.1 1350 Central 
Beardsley Specialty Co., 217 
Eighteenth St. 

WHBL -Chicago, Ill. - (Port- 100 204 1470 

able) -C. L. Carrell, 1506 No. 
American Bldg. 

WHBM- Chicago, Ill.- (Port- 100 201.2 1490 
able) -C. L. Carrell, 1506 N. 
American Bldg. 

WHBN -St. Petersburg, Fla.- 10 296.9 1010 Eastern - Transmitter in Gainesville - 
University of Florida. 

WHBP- Johnstown, Pa. - 250 228.9 1310 Eastern 
Johnstown Automobile Co., 101 
Main St. (500 watts Daytime). 

WHBQ -Memphis, Tenn. - 100 232.4 1290 Central 
WHBQ, Inc., Dermon Bldg. 

WHBU- Anderson, Ind. -Citi- 15 220.4 1360 Central 
zens Bank, 1101 Meridian St. 

WHBW- Philadelphia, Pa. - 100 220.4 1360 Eastern 
D. R. Kienzle, 4916 Chestnut St. 

WHBY -West De Pere, Wis.- 50 249.9 1200 Central 
St. Norbert's College. 

WHDI -Minneapolis, Minn.- 500 245.8 1220 Central 
Wm. Hood Dunwoody Indus- 
trial Inst., 818 Superior Blvd. 
(Divides time with WLB). 
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Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at. 
Station 

W I C C- Bridgeport, Conn.- 500 
I'ra nsmitter in Easton- Bridge- 
port Broadcasting Co., Inc. 

WIL -St. Louis, Mo.- Benson 250 
Radio Broadcasting Co. (Di- 
vides time with WSBF). 

WIOD -Miami Beach, Fla. - 1000 
Carl G. Fisher Company. 

265.3 1130 Eastern 

258.5 1160 Central 

247.8 1210 Eastern 

WIP- Philadelphia, Pa. -Gim- 500 348.6 860 Eastern 
bel Bros., Market St. Bldg. (Di- 
vides time with WOO and 
WGBS). 

WJAD -Waco, Tex. - Frank 500 333.1 900 Central 
P. Jackson, 801 Austin Ave. 

WJAG Norfolk, Nebr. Nor- 250 285.5 1050 Central - - 
folk Daily News, Hotel Norfolk 
(500 watts Daytime). 

WJAK- Kokomo, Ind. -J. A. 50 234.2 1280 Central 
Kautz, Y. M. C. A. Bldg. 

WJAM -Cedar Rapids, Ia. - 250 239.9 '1250 Central 
D. M. Perham, 322 Third Ave., 
W. (Divides time with KWCR). 

WJAR- Providence, R. I. -The 500 483.6 620 Eastern 
Outlet Co. 

WJAS- Pittsburgh, Pa. -M. H. 500 270.1 1110 Eastern 
Pickering Furniture Co. (Di- 
vides time with KQV). 

WJAX -Jacksonville, Fla. - 1000 
City of Jacksonville, Water- 
works Park, 1st and Main Sts. 

340.7 880 Eastern 

(Divides time with WAPI). 

WJAY -Cleveland, Ohio - 500 227.1 1320 Eastern 
Cleveland Radio Broadcasting 
Corp., Hotel Hollenden. 

WJAZ -Chicago, Ill. - Trans- 
mitter in Mount Prospect - 5000 263 1140 Central 

Zenith Radio Corporation, 3620 
Iron St. (Divides time with 
WMBI). 

WJBA- Joliet, Ill. - D. H. 50 247.8 1210 Central 
Lentz, Jr., 301 Whitley Ave. 

WJBB -St. Petersburg, Fla.- 250 238 1260 Eastern 
Transmitter in Sarasota -Fi- 
nancial Journal, 126 -13th St., 
N. 

WJBC -La Salle, I11.- Hummer 100 227.1 1320 Central 
Furniture Co., 2nd and Joliet 
Sts. 

WJBI -Red Bank, N. J. -Robt. 250 263 1140 Eastern 
S. Johnson, 63 Broad St. 

WJBK- Ypsilanti, Mich. -Er- 
nest F. Goodwin, 803 Congress 

15 220.4 1360 Central 

St. 

WJBL -Decatur, Ill. - Wm. 250 212.6 1410 Central 
Gushard Dry Goods Co., 301 N. 
Water St. 

WJBO Orleans, La. 100 263 1140 Central -New - 
Valdemar Jensen, 119 S. St. 
Patrick St. 

WJBT- Chicago, Ill. -John S. 500 389.4 770 Central 
Boyd, Kimball Bldg. (Divides 
time with WBBM and WAAF). 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WJBU- Lewisburg, Pa. - 100 214.2 
Bucknell University, Engineer- 
ing Bldg. 

1400 Eastern 

WJBW -New Orleans, La. -C. 30 238 1260 Central 
Carlson, Jr., 2743 Dumaine St. 

WJBY -Gadsden, Ala.-Elec- 
tric Construction Co., 517 

50 234.2 1280 Central 

Broad St. 

WJBZ -Chicago Heights, Ill. - 100 208.2 1440 Central 
Roland G. Palmer & A. Coppo- 
telli, 144 East Sixteenth St. 

WJJD -Mooseheart, Ill. - Su- 1000 365.6 820 Central 
preme Lodge, Loyal Order of 
Moose (Divides time with 
WEBH). 

WJKS -Gary, Ind. - Johnson 500 232.4 1290 Central 
Kennedy Radio Corp., 540 
Lake St. 

WJPW -Ashtabula, Ohio - J. 50 208.2 1440 Eastern 
P. Wilson, 192 Prospect St. 

WJR- Detroit, Mich. - Trans- 5000 440.9 680 Eastern 
mitter in Pontiac -Good Will 
Station WJR, Inc. & Detroit 
Free Press, General Motors 
Bldg. and Book Cadillac Hotel. 

WJZ -New York, N. Y. - 40000 454.3 660 Eastern 
Transmitter in Bound Brook, 
N. J.- National Broadcasting 
Co., 711 -5th Ave. 

WKAR -East Lansing, 500 277.6 1080 Central Mich.- Michigan State Col- 
lege (1000 watts Daytime). 

WKAV- Laconia, N. H. -La- 
copia Radio Club, Auditorium, 
Public Service Co. of N. H. 

50 223.7 1340 Eastern 

WKBB - Joliet, Ill. - Sanders 150 215.7 1390 Central 
Bros., 607 Jefferson St. (Divides 
time with WCLS). 

WKBC -Birmingham, Ala. - 10 218.8 1370 Central 
H. L. Ansley, 1428 North 
Twelfth Ave. 

WKBE -Webster, Mass. -K. & 100 228.9 1310 Eastern 
B. Electric Co., 59 Emerald Ave. 

WKBF- Indianapolis, Ind. - 250. 252 1190 Central 
Noble B. Watson, Hoosier Ath- 
letic Club. 

WKBG -Chicago, Ill. - (Port- 100 201.2 1490 
able) -C. L. Carrell, 36 So. 
State Street. 

WKBH -La Crosse, Wis. -Cal- 
laway Music Co., 221 Main St. 

500 220.4 1360 Central 

WKBI- Chicago, Ill. -Fred L. 50 215.7 1390 Central 
Schoenwolf, Lincoln Trust & 
Savings Bank Bldg. (Divides 
time with WHFC). 

WKBL- Monroe, Mich. -Mon- 
rona Radio Mfg. Co., 16 S. 

15 205.4 1460 Eastern 

Monroe St. 

WKBN- Youngstown, Ohio - 50 214.2 1400 Eastern 
Radio Electric Service, 
Y. M. C. A. (Divides time with 
WMBW). 
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1 190 
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1430 

1400 

1240 
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Eastern 
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( entraI 

t entrai 

r entrai 

F:.rstt-ri 

Central 
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Eastern 

Central 

Central 

Central 

Central 

t entrai 

Central 

Central 

Eastern 

Eastern 

Central 

Cl Cal BROADCAST STATIONS 
Letter. Inration and Owner 

WLBL-stevens Point, 'Wis. 
onsin Department of 

Markets Divides time with 
1.VHA). 

WLBM-Boston, Mass.-- 
Browning - Drake Corp., 353 
Washington St. 

WLBN -Chicago. I11. - (Port- 
able) -William E. Haler, 339 S. 
Homan Ave. 

WLBO -Galesburg, I11. -Fred- 
erick Trebbe, Jr. (Divides time 
with WEBS). 

WLBQ- Atwood, I11. -E. Dale 
Trout. 

WLBR- Belvidere, 111.- Trans- 
mitter in Rockford- Rockford 
Broadcasting Corp. 

WLBT -Crown Point, Ind. - 
Harold Wendell. 

WLBV- Mansfield, Ohio -- 
Mansfield Broadcasting Assoc.. 
Chamber of Commerce Bldg. 

WLBW -Oil City, Pa.- Petro- 
leum Telephone Co. 

WLBX -Long Island City, 
N. Y. -John N. Brahy, 283 
Crescent St. (Divides time with 
WIBS and WMBQ). 

WLBY -Iron Mountain, Mich. 
-Aimone Electric. 

SVLBZ- Dover -Foxcroft, Me. -- 
Thompson L. Guernsey. 

WLCI- Ithaca, N. Y.- Luther- 
an Assoc. of Ithaca. 

WLEX- Lexington, Mass. -The 
Lexington Air Station, 131 Wil- 
low Ave. 

WLIB Chicago, Ill. Liberty 

Bower 
watts 

2000 

50 

50 

100 

25 

15 

50 

50 

500 

250 

50 

250 

50 

50 

500 

500 

100 

5000 

250 

250 

100 

5000 

5000 

Wave 
LenQth 
(Meters( 

Fre- 
quency 
(hilo- 
ryrles) 

Time 
Mati, 

11YK60--Jars." City. N. J.- (h CtÌton, 2866 Bou- 
levard wíth 
WKBQ and wrr.l ). 

WARP- Rattle Creek, Mich. - 

Battle Creek Enquirer & New 

WKBQ -New York, N. Y. 
Standard Cahill Co., Inc., 1100 
East 177th St. (Divides time 
with WKB( and WC(;I'). 

WKBS- Galesburg. III. - P. N. 
Nelson, 227 i)uNíeld Ave. (Di- 
vides time with WI.110). 

W KBT -New Orleans, 1.a. 
First Baptist ( hurch. 

W'KBV BrookIIIe, Ind. - 

Knoz Battery & Electric Co . 

1058 Main St. 

WKBW- Buffalo, N. Y. - 
('hurrhill Evangelistic Assn . 

1420 -1428 Main St. (750 .t alt. 
I)aytime). 

WKBZ-- Ludington, Mich. 
Karl L. Ashharker & Sons, First 
National Bank Bldg. 

WKDR- Kenosha, Win. - Ed- 
ward A. Dato, 936 N. Michigan 
Ave., Chicago, Ill. 

WKEN- Bunalo, N. Y.- Trans- 
mitter in Amherst -WKEN, 
Inc., 2 E. Iiazeltine Ave. (Di- 
vides time with WSVS). 

WKJG- Lancaster, Pa. -Kirk 
Johnson & Co., 16 %Vest King 
St. (Divides time with WGAI.). 

WKRC -Cincinnati. Ohio - 

Kodel Radio Corp., 507 F. 
Pearl St. 

WKY- Oklahoma City. Okla. - WKY Radiophone t o.. 
llu. kies Hotel. 

WLAC Nashville, Tenn. - 

I)arl's Auto Accessory & Radio 
Store and The Life & Casualty 
Insurance Co. 

WLAP- Louisville, Ky. -- Vir- 
ginia Avenue Baptist Church. 
2600 Virginia Ave. (100 watts 
Daytime). 

%1,B-Minneapolis, Minn. 
University of Minnesota (Di- 
vides time wit h \\'HDI). 

WLBC- Muncie, Ind. -D.. \. 
Burton, 2224 So. Jefferson 't. 

W1.BF- Kansas City. Mo. 
Everett I.. Dillard, 32nd and 
Main Sts. 

W1.BG- Petersburg, Va. -- R. 
\. t :amble. 

W'LBH -Farmingdale, N. Y.- 
,joseph J. Lombardi. 

WLBi- Wenona, I1I.- Wenona 
Legion Broadcasters, Inc. 

21$1 8 

212 6 

218 8 

217 .3 

252 

217 3 

217.3 

199 9 

24 8 

204 

252 

245 S 

288 3 

225 .4 

267.7 

245 S 

1(14 7 

209.7 

214.2 

232.4 

238 

3.3.3.1 

230.6 

204 

217.3 

218.8 

247 8 

247.8 

206.8 

272.6 

204 

209.7 

208. 2 

247 8 

215.7 

416.4 

405.2 

211.1 

344.6 

260.7 

256.3 

483.6 

428.3 

370.2 

900 

1300 

1470 

1380 

1370 

1210 

1210 

1450 

1100 

1470 

1430 

1440 

1210 

1390 

720 

740 

1420 

870 

1150 

1170 

620 

700 

810 

Central 

Easterr 

Centra 

('entr.1 

('entr.,' 

Centra' 

Eastern 

Easterr. 

Easterr 

Central 

Eastern 

Eastern 

Eastern 

Centra: 

Eastern 

Eastern 

Central 

Easterr. 

Eastern. 

Central 

Central 

Eastern 

- - 
Weekly. 

WLIT -Philadelphia, Pa. -Lit 
Bros., 8th and Market Sts. (Di- 
vides time with WFI). 

WLOE -Chelsea, Mass. -New 
England Broadcasting Co., 56 
Washington Ave. 

WLS- Chicago, Ill.- Transmit- 
in Crete Sears, Roebuck & ter - 

Co. (Divides time with WCBD). 

WLSI- Cranston, R. I. -Dutee 
W. Flint and Lincoln Studios, 
Inc., 335 Westminster St., 
Providence (Divides time with 
WBSO). 

WLTH- Brooklyn, N. Y. - 
Flatbush Radio Labs., 1421 E. 
10th St. (Divides time with 
WKDQ and WKBO). 

WLTS -Chicago, Ill. - Lane 
Technical High School (Divides 
time with WCFL). 

WLW- Cincinnati, Ohio- 
Transmitter in Harrison -Cros- 
ley Radio Corp. 

WLWL -New York, N. Y. - 
Paulist Fathers, 415 W. 59th 
St. (Divides time with WMCA). 

i7 
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Radip 
Call I BROADCAST STATIONS 

Letters Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency. 
(Kilo- 
cycles) 

Time at 
Station 

WMAC- Cazenovia, N. Y.- 
Clive B. Meredith (Divides 
time with WSYR). 

WMAF -South Dartmouth, 
Mass. - Round Hills Radio 
Corp. 

500 

500 

225.4 

428.3 

1330 Eastern 

700 Eastern 

WMAK- Buffalo, N. Y., 1000 545.1 550 Eastern 
Transmitter in Tonawanda - 
W M A K Broadcast Station, 

WMAL- Washington, D. C.- 500 241.8 1240 Eastern 
M. A. Leese Radio Co., 720 
Eleventh St., N. W. 

W111AN- Columbus, Ohio -W 50 234.2 1280 Eastern 
E. Heskett Radio Station, 507 
N. High St. 

WMAQ- Chicago, Ill. - Chi- 
cago Daily News, 15 North 

1000 447.5 670 Central 

Wells St. (Divides time with 
\VQJ). 

WMAY -St. Louis, Mo. -Kings 100 234.2 1280 Central 
Highway Presbyterian Church 
Divides time with KFQA). 

W11IAZ- Macon, Ga. - Mercer 
l -niversity (Divides time with 

500 270.1 1110 Eastern 

\VGST). 

WMBA- Newport, R. I. - 100 204 1470 
(Portable) -LeRoy Joseph Bee- 
be, Weaver Bldg. 

WM BB- Chicago, Ill. - Trans- 
mitter in Homewood - Amer- 
ican Bond & Mortgage Co., 

5000 252 1190 Central 

6201 Cottage Grove Ave. (Di- 
vides time with WOK). 

W M BC- Detroit , Mich.-- 100 243.8 1230 Eastern 
Michigan Broadcasting Co., 
Savoy Hotel. 

WMBD- Peoria Heights, I11.- 250 205.4 1460 Central 
Peoria Heights Radio Labora- 
tory, 107 E. Glen Ave. 

WMBE -St. Paul, Minn. - 10 208.2 1440 Central 
Transmitter in White Bear - 
Dr. C. S. Stevens, 2018 Grand 
A ve. 

WMBF -Miami Beach, Fla.- 500 384.4 780 Eastern 
Fleetwood Hotel Corporation, 
(Divides time with WQAM). 

WMBG- Richmond, Va. -Ha- 
vens & Martin, 914 West 

15 220.4 1360 Eastern 

Broad St. 

WMBH -Joplin, Mo. - Edwin 100 204 1470 Central 
Dudley Aber, 1526 E. Fifty - 
third St. 

WMBI- Chicago, Ill. - Trans- 
mitter in Addison - Moody 

5000 263 1140 Central 

Bible Institute of Chicago, 153 
Institute Place (Divides time 
with WJAZ). 

WM BJ- Monessen, Pa. - Wm. 50 232.4 1290 Eastern 
Roy McShaffrey. 

WMBL -Lakeland, Fla. - Ben- 
ford Radio Studios, 121 No. 

100 228.9 1310 Eastern 

Kentucky Ave. 

WMBM- Memphis, Tenn. - 10 209.7 1430 Central 
Seventh Day Adventist Church. 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

WMBO -Auburn, N. Y.- 100 220.4 
Radio Service Laboratories, 17 
South St. 

WM B Q- Brooklyn, N. Y. - 100 204 
Paul J. Gollhofer, 95 Leonard 
St. (Divides time with WIBS 
and WLBX). 

WMBR- Tampa, Fla. - F. J. 100 252 
Reynolds. 

WMBS- Harrisburg, Pa. - 250 234.2 Transmitter in Lemoyne - 
Mack Battery Co. 

WMBW- Youngstown, Ohio- 50 214.2 
Youngstown Broadcasting Co., 
647 Market St. (Divides time 
with WKBN). 

WMC- Memphis, Tenn. - 500 516.9 
Memphis Commercial Appeal, 
Inc., Commercial Appeal Bldg. 

WMCA -New York, N. Y. - 500 370.2 
Transmitter in Hoboken, N. J. 
-Associated Broadcasters, Inc., 
Hotel McAlpin (Divides time 
with WLWL). 

WMCO- Detroit, Mich.- 250 218.8 
Transmitter in Saginaw -W. T. 
Thomas Radio Co., Whittier 
Hotel (Divides time with 
WAFD). 

WMES- Boston, Mass. -Edu- 100 211.1 
cational Society, Barristers 
Hall. 

VVMPC- Lapeer, Mich. -First 30 234.2 
Methodist Protestant Church. 

WMRJ -Jamaica, N. Y. -Peter 10 206.8 
J. Prinz, 10 New York Blvd. 
(Divides time with WTRL and 
WHPP). 

WMSG York, N. Y. 500 236.1 -New - 
Madison Square Garden Broad- 
casting Corp., 319 W. 49th St. 
(Divides time with WBNY and 
WHAP). 

Fre- 
quency 
( Kilo- 
cycles) 

Time at 
Station 

1360 Eastern 

1470 Eastern 

1190 Eastern 

1280 Eastern 

1400 Eastern 

580 Central 

810 Eastern 

1370 Eastern 

1420 Eastern 

1280 Eastern 

1450 Eastern 

1270 Eastern 

W.NAC- Boston, Mass. - 500 352.7 850 Eastern 
The Shepard Stores. 

WNAD -Norman, Okla. -Uni- 500 239.9 1250 Central 
versity of Oklahoma. 

WNAL- Omaha, Nebr.- R. J. 250 258.5 1160 Central 
Rockwell, 5019 Capital Ave. 
(Divides time with KOCH and 
KFOX). 

WNAT- Philadelphia, Pa. - 100 288.3 1040 Eastern 
Lennig Bros. Co., Spring Gar- 
den and 9th Sts. (Divides time 
with WIAD). 

WNAX- Yankton, S. Dak. - 1000 277.6 1080 Central 
Gurney Seed and Nursery Co. 
(Daytime only). 

WNBA -Forest Park, I11. -M. 200 208.2 1440 Central 
T. Rafferty, 810 Desplaines Ave. 

WNBF- Endicott, N. Y. -How- 50 206.8 1450 Eastern 
itt -Wood Radio Co., Inc., 117 
W. Main St., Hotel Frederick. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WNBH -New Bedford, Mass. 250 247.8 1210 Eastern 
-New Bedford Broadcasting 
Co., New Bedford Hotel. 

WNBJ -Knoxville, Tenn. - 50 206.8 1450 Central 
Lonsdale Baptist Church, 122 
W. Conn. Ave. 

WNBO- Washington, Pa. - 15 211.1 1420 Eastern 
John B. Spriggs, So. Main St. 

WNBQ- Rochester, N. Y. - 15 205.4 1460 Eastern 
Gordon P. Brown, 192 S. Good- 
man St. 

WNBR- Memphis, Tenn. - 100 228.9 1310 Central 
Popular Radio Shop, 883 Pop- 
lar Ave. 

WNBW- Carbondale, Pa. - 5 199.9 1500 Eastern 
Home Cut Glass & China Co., 
21 Salem Ave. 

WNBX- Springfield, Vt. -First 10 241.8 1240 Eastern 
Congregational Church. 

WNJ- Newark, N. J.- Herman 250 267.7 1120 Eastern 
Lubinsky, 89 Lehigh Ave. (Di- 
vides time with WGCP and 
WAAM). 

WNOX -Knoxville, Tenn. - 1000 265.3 1130 Central 
People'sTelephone &Telegraph 
Co., 313 Commerce Ave. 

WNRC- Greensboro, N. C. - 250 223.7 1340 Eastern 
Wayne M. Nelson. 

WNYC -New York, N. Y. - 500 526 570 Eastern 
Department of Plants and 
Structures, Municipal Bldg. 

WOAI -San Antonio, Tex. - 5000 499.7 600 Central 
Southern Equipment Co., 1031 
Navarro St. (Divides time with 
WBAP). 

WOAN - Lawrenceburg, Tenn. 
-Church of the Nazarene and 
Vaughan School of Music. 

WOAX- Trentoln, N. J. - 500 239.9 1250 Eastern 
Franklyn J. Wolff, The Monu- 
ment Pottery Co. (Divides time 
with WCAP). 

WOBT -Union City, Tenn. - 15 205.4 1460 Central 
Tittsworth's Radio & Music 
Shop, 114 South First St. 

WOBU -Charleston, W. Va.- 50 267.7 1120 Eastern 
Charleston Radio Broadcasting 
Co., 1026 Quarier St. 

WOC- Davenport, Iowa - The 5000 374.8 800 Central 
Palmer School of Chiropractic, 
1002 Brady St. 

WOCL -Jamestown, N. Y. - 25 223.7 1340 Eastern 
A. E. Newton. 

WODA -Paterson, N. J. - 1000 293.9 1020 Eastern 
James K. O'Dea, Inc., 115 Elli- 
son St. (Divides time with 
WGL). 

WOI -Ames, Iowa -Iowa State 2500 265.3 1130 Central 
College (5000 watts Daytime 
6 to 6). 

WOK -Chicago, Ill. - Trans- 5000 252 1190 Central 
. mitter in Homewood- Trianon, 

Inc. (Divides time with 
WMBB). 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WOKO -Peekskill, N. Y.- 250 215.7 1390 Eastern 
Harold E. Smith. 

WORT- Rochester, N. Y. - 500 209.7 1430 Eastern 
Titus -Ets. Corp. 

WOMT- Manitowoc, Wis. - 50 222.1 1350 Central 
Mikadow Theatre. 

WOO -Philadelphia, Pa.- 500 348.6 860 Eastern 
John Wanamaker (Divides time 
with WIP and WGBS). 

WOOD -Grand Rapids, Mich. 500 260.7 1150 Central 
Transmitter in Furnwood - 
Walter B. Stiles, Inc., Hotel 
Rowe. 

WOQ- Kansas City, Mo. -Uni- 500 340.7 880 Central 
ty School of Christianity (Di- 
vides time with WHB). 

WOR- Newark, N. J.- Trans- 3500 422.3 710 Eastern 
mitter in Kearney -L. Bam- 
berger & Co. 

WORD -Chicago, Ill. - Trans- 5000 252 1190 Central 
mitter in Batavia - People's 
Pulpit Ass'n, 124 Columbia 
Heights, Brooklyn, N. Y. (Di- 
vides time with WHT and 
WIBO). 

WOS- Jefferson City, Mo. - 500 422.3 710 Central 
Missouri State Marketing Bu- 
reau (Divides time with WSAI). 

WOW- Omaha, Nebr. -Wood- 1000 
men of the World Life Insur- 
ance Association. 

508.2 590 Central 

WOWO-Fort Wayne, Ind. - 2500 228.9 1310 Central 
The Main Auto Supply Co., 
213 West Main St. (5000 watts 
Daytime). 

WPAP- Cliffside, N. J. - 500 394.5 760 Eastern 
Palisades Amusement Park (Di- 
vides time with WHIN). 

WPCC -Chicago, Ill. - North 500 223.7 1340 Central 
Shore Congregational Church. 

WPCH -New York, N. Y. - 500 325.9 920 Eastern 
Transmitter in Hoboken, N. J. 
-Concourse Radio Corp., Ho- 
tel McAlpin, B'way and 34th 
St. (Divides time with WRNY). 

WPEP - Waukegan, Ill. -Maur- 250 
ice Mayer, 140 Hazel Court. 

215.7 1390 Central 

WPG- Atlantic City, N. J. - 5000 272.6 1100 Eastern 
Municipality of Atlantic City. 

WPRC- Harrisburg, Pa. -Wil- 100 

son Printing & Radio Co., Fifth 
and Kelker Streets. 

209.7 1430 Eastern 

WPSC -State College, Pa. - 500 299.8 1000 Eastern 
Pennsylvania State College (Di- 
vides time with WBAK) (Day- 
time only). 

WPSW -Philadelphia, Pa. - 50 206.8 1450 Eastern 
Philadelphia School of Wireless 
Telegraphy, 1533 Pine St. 

WPTF -Raleigh, N. C. -Dur- 500 
ham Life Ins. Co., 226% Fay- 

545.1 550 Eastern 

etteville St. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

W QA iami, Fla. -Elec- 750 384.4 780 Eastern 
trical Equipment Co., 42 North- 
west Fourth St. (Divides time 
with WMBF). 

WQAN- Scranton, Pa.- 250 230.6 1300 Eastern 
Scranton Times, Penn Ave. 
and Spruce St. (Divides time 
with WGBI). 

WQAO- Cliffside, N. J. -Cal- 
vary Baptist Church, 123 W. 

500 394.5 760 Eastern 

57th St., N. Y. C. (Divides 
time with WHN). 

WQBA -Tampa, Fla. - Amroc 250 238 1260 Eastern 
College. 

WQBC- Utica, Miss. - I. R. 100 215.7 1390 Central 
Jones. 

WQBJ -Clarksburg, W. Va.- 65 239.9 1250 Eastern 
John Raikes, Willow Beach 
Club. 

WQJ- Chicago, Ill.- Calumet 500 447.5 670 Central 
Broadcasting Co. (Divides time 
with WMAQ). 

WRAF -Laport, Ind. - The 100 208.2 1440 Central 
Radio Club, Inc., 719 Michigan 
Ave. 

WRAH- Providence, R. I. - 250 199.9 1500 Eastern 
Stanley N. Read, 191 Alabama 
Ave. 

WRAK- Escanaba, Mich. - 50 282.8 1060 Central 
Economy Light Co., 1105 Lud- 
ington St. 

WRAM -Galesburg, Ill. -Lom- 
bard College (Divides time 
with WFBZ). 

50 247.8 1210 Central 

WRAW- Reading, Pa. - Ave- 
nue Radio & Electric Shop, 

100 238 1260 Eastern 

460 Schuylkill Ave. 

WRAX- Philadelphia, Pa. - 250 212.6 1410 Eastern 
Berachah Church, Inc., 1608 
Alleghany Ave. 

WRBC- Valparaiso, Ind. -Im- 250 238 1260 Central 
manuel Lutheran Church. 

WRC- Washington, D. C. - 500 468.5 640 Eastern 
Radio Corporation of America. 

WRCV- Norfolk, Va. - Radio 
Corp. of Virginia. 

100 209.7 1430 Eastern 

WREC -Memphis, Tenn. - 100 249.9 1200 Central 
WREC, Inc. 

WREN- Lawrence, Kans. - 750 254.1 1180 Central 
Jenny Wren, Inc. (Divides time 
with KFKU). 

WRES -Quincy, Mass. -Harry 50 217.3 1380 Eastern 
L. Sawyer, 335A Newport Ave. 

WRHF- Washington, D. C.- 150 322.4 930 Eastern 
Washington Radio Hospital 
Fund, Hotel Annapolis (9 A.M. 
to 7 P.M.). 

WRHM -Minneapolis, Minn. 1000 260.7 1150 Central 
-Rosedale Hospital Co., Inc., 
Andrews Hotel. 

Radio Wave Fre- 
Call BROADCAST STATIONS Power Length quency Time at 

Letters Location and Owner (Watts) (Meters) (Kilo- 
cycles) 

Station 

WR K- Hamilton, Ohio - 100 205.4 1460 
Doron Bros. Electrical Co., 325- 
329 North "B ". 

WRM- Urbana, Ill. -Universi- 500 272.6 1100 Central 
ty of Illinois (Divides time with 
WBAA) (1000 watts before 
6 P.M.). 

WRMU -New York, N. Y. - 100 201.2 1490 Eastern 
Transmitter in Richmond Hill 
-Marine Station of A. H. 
Grebe & Co., 109 W. 57th St. 

WRNY -New York, N. Y. - 500 325.9 920 Eastern 
Transmitter in Coytesville, 
N. J.- Experimenter Publish- 
ing Co., 230 -5th Ave. (Divides 
time with WPCH). 

WRPI -Terre Haute, Ind. - 100 208.2 1440 Central 
Rose Polytechnic Inst. Broad- 
casting Ass'n. 

WRR- Dallas, Tex. - City of 500 352.7 850 Central 
Dallas, Police and Fire Signal 
Department. 

WRRS- Racine, Wis.- Racine . 50 247.8 1210 Central 
Broadcasting Corp., Hotel Ra- 
cine. 

WRST -Bay Shore, N. Y. - 150 211.1 1420 Eastern 
Radiotel Mfg. Co., Carleton 
Hall (Divides time with WCDA 
and WBRS). 

WRVA- Richmond, Va. -Lar- 1000 254.1 1180 Eastern 
us & Brother Co., Inc., 22nd 
and Cary Sts. 

WSAI- Cincinnati, Ohio - 5000 361.2 830 Central 
Transmitter in Mason -United 
States Playing Card Co. (Di- 
vides time with WOS). 

WSAJ -Grove City, Pa. - 250 223.7 1340 Eastern 
Grove City College. 

WSAN- Allentown, Pa.- Allen- 100 222.1 1350 Eastern 
town Call Publishing Co. (Di- 
vides time with WCBA). 

WSAR- Portsmouth, R. I. - 250 212.6 1410 Eastern 
Transmitter in Fall River, Mass. 
-Doughty & Welch Electric 
Co., 46 N. Main St. 

WSAX- Chicago, Ill. - Zerrith 100 204 1470 Central 
Radio Corp., 3620 S. Iron St. 

WSAZ- Huntington, W. Va.- 100 249.9 1200 Eastern 
McKellar Elec. Co., 1143 -4th 
Ave. 

WSB- Atlanta, Ga. - The At- 1000 475.9 630 Central 
lanta Journal. 

WSBC -Chicago, Ill. - World 500 232.4 1290 
Battery Co., 1219 South Wa- 
bash Ave. (Divides time with 
WJKS). 

WSBF -St. Louis, Mo. - Mis- 250 258.5 1160 Central 
sissippi Valley Broadcasting Co., 
6th and Washington Sts. (Di- 
vides time with WIL). 

WSBT -South Bend, Ind. - 500 399.8 750 Central 
South Bend Tribune, 225 W. 
Colfax Ave. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

WSDA- Brooklyn, N. Y. - 500 227.1 1320 Eastern 
Amateur Radio Specialty Co., 
77 Cortlandt St., N. Y. C. (Di- 
vides time with WSGH and 
WBBC). 

WSEA - Virginia Beach, Va.- 500 263 1140 Eastern 
Virginia Beach Broadcasting 
Co., Cavalier Hotel, Main Stu- 
dio at Norfolk. 

WSGH -Brooklyn, N. Y. -Am- 500 227.1 1320 Eastern 
ateur Radio Specialty Co., 77 
Cortlandt St., N. Y. C. (Divides 
time with WSDA and WBBC). 

WSIX -Springfield, Tenn. - 150 249.9 1200 Central 
638 Tire & Vulcanizing Co. 

WSKC -Eay City, Mich. - 250 272.6 1100 Eastern 
World's Star Knitting Co. 

WSM- Nashville, Tenn. - The 5000 336.9 890 Central 
National Life & Accident Ins. 
Co., National Bldg. 

WSMB -New Orleans, La. - 750 296.9 1010 Central 
Saenger Amusement Co. and 
Maison Blanche Co. 

WSMK -Dayton , Ohio- 200 296.9 1010 Eastern 
S.M.K. Radio Corporation, 39 
East Third St. 

WSOE -Milwaukee, Wis. - 250 270.1 1110 Central 
Wisconsin News, 115 Michigan 
St. 

WSRO -Middletown, Ohio - 100 236.1 1270 Central 
Middletown Broadcasting Co., 
Central and Canal Sts. 

WSSH- Boston, Mass. - Tre- 100 288.3 1040 Eastern 
mont Temple Baptist Church. 

WSUF -Suffolk, Va. - Reliance 500 236.1 1270 Eastern 
Elec. Co., 519 W. 21st St. 

WSUI -Iowa City, Iowa -State 500 475.9 630 Central 
University of Iowa. 

WSUN -St. Petersburg, Fla.- 750 516.9 580 Eastern 
Transmitter in City Hall Park 
at Causeway - Chamber of 
Commerce (Divides time with 
WFLA). 

WSVS -Buffalo, N. Y.- Seneca 50 204 1470 Eastern 
Vocational School, 666 E. Dela- 
van Ave. (Divides time with 
WKEN). 

WSYR- Syracuse, N. Y. -Clive 500 293.9 1020 Eastern 
B. Meredith, Hotel Syracuse 
(Divides time with WMAC). 

WTAD- Quincy, Ill. - I111- 250 236.1 1270 Central 
vois Stock Medicine Broadcast- 
ing Corp. 

WTAG- Worcester, Mass. - 500 516.9 580 Eastern 

Worcester Telegram Pub. Co., 
18 Franklin St. 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 

Wave Fre- 
Power Length quency Time at 

(Watts) (Meters) ,(Kilo- 
cycles) 

Station 

WTAL- Toledo, Ohio -To- 250 239.9 1250 Eastern 
ledo Broadcasting Co. 

WTAM -Cleveland, Ohio - 3500 399.8 750 Eastern 
Willard Storage Battery Co., 
1100 Chester Ave. (Divides 
time with WEAR) (5000 watts 
Daytime). 

WTAQ -Eau Claire, Wis. - 500 254.1 1180 Central 
Gillette Rubber Co. 

WTAR -Norfolk, Va. - Reli- 500 236.1 1270 Eastern 
ance Electric Co., 519 W. 21st 
St. 

WTAS- Batavia, Ill. - Illinois 3500 275.1 1090 Central 
Broadcasting Corp. 

WTAW -College Station, Tex. 500 483.6 620 Central 
-Agricultural and Mechanical 
College of Texas. 

WTAX- Streator, Ill. - Wil- 50 247.8 1210 Central 
liams Hardware Co., 115 So. 
Vermillion St. 

WTAZ- Richmond, Va. -Thos. 15 220.4 1360 Eastern 
J. McGuire. 

WTFF- Washington, D. C. - 10000 202.6 1480 Eastern 
Independent Publishing Co., 
339 Pennsylvania Ave., N.W. 

WTFI- Toccoa Falls, Ga. - 250 209.7 1430 Eastern 
Toccoa Falls Inst. 

WTHS -Atlanta, Ga.- Atlanta 200 227.1 1320 Central 
Technological High School. 

WTIC- Hartford, Conn. - 500 535.4 560 Eastern 
Travelers Insurance Co. 

WTMJ -Milwaukee, Wis. - 1000 293.9 1020 Central 
Transmitter in Brookfield - 
Milwaukee Journal. 

WTRL -Midland Park, N. J.- 15 206.8 1450 Eastern 
Technical Radio Labs. (Divides 
time with WMRJ and WHPP). 

WWAE-chicago, Ill. -Dr. 500 227.1 1320 Central 
Geo. F. Courrier, 2024 So. 
Wabash Ave. (Divides time 
with WSBC). 

WWJ- Detroit, Mich. - Even- 1000 352.7. 850 Eastern 
ing News Assoc. 

WWL -New Orleans, La. - 500 245.8 1220 Central 
Loyola University. 

WWNC- Asheville, N. C. - 1000 296.9 1010 Central 
Asheville Chamber of Com- 
merce, 101 Patton Ave. 

WWRL -Woodside, N. Y. - 100 199.9 1500 Eastern 
W. H. Reuman (Divides time 
with WBKN, WIBI and 
WBMS). 

WWVA- Wheeling, West Va.- 250 516.9 580 Eastern 
John C. Stroebel, Jr., 1229 
Main St. 

This list has been corrected up to and including February 1st, 1928 
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Meters 

RADIO BROADCAST STATIONS OF 
THE UNITED STATES 

By Wavelengths and Frequencies 

199.9 
199.9 
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199.9 
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204 

204 

205.4 
205.4 
205.4 
205.4 
205 4 

205.4 
205.4 
205.4 
205.4 
205.4 

Call Letters Location Meters Kilocycles Power Call Letters Location 

1500 15 KGFN Aneta, N. Dak. 206.8 1450 15 KGDR San Antonio, Tex. 

1500 10 KUJ Seattle, Wash. 206.8 1450 15 KGDY Oldham, S. Dak. 

1500 15 KWBS Portland, Ore. 206.8 1450 100 KGGF Picher, Okla. 

1500 100 WBKN Brooklyn, N. Y. 206.8 1450 50 KGTT San Francisco, Cal. 

1500 100 WBMS Union City, N. J. 206.8 1450 10 KLIT Portland, Ore. 

1500 100 WGOP Flushing, N. Y. 206.8 1450 10 WHPP New York, N. Y. 

1500 15 WKBZ Ludington, Mich. 206.8 1450 50 WLBV Mansfield, Ohio 

1500 5 WNBW Carbondale, Pa. 206.8 1450 10 WMRJ Jamaica, N. Y. 

1500 250 WRAH Providence, R. I. 206.8 1450 50 WNBF Endicott, N. Y. 

1500 100 WWRL Woodside, N. Y. 206.8 1450 50 WNBJ Knoxville, Tenn. 
1490 50 KGEH Eugene, Ore. 206.8 1450 50 WPSW Philadelphia, Pa. 

1490 15 KGEY Denver, Colo. 206.8 1450 15 WTRL Midland Park, N. J. 
1490 50 WALK Willow Grove, Pa. 208.2 1440 250 KFVD Venice, Calif. 

1490 100 WATT Boston, Mass. 208.2 1440 50 KGCN Concordia, Kans. 
1490 100 WCBR Providence, R. I. 208.2 1440 15 KGCR Brookings, S. Dak. 

1490 100 WGMU New York, N. Y. 208.2 1440 100 KGFJ Los Angeles, Calif. 

1490 100 .WHBM Chicago, Ill. 208.2 1440 50 WGM Jeannette, Pa. 
1490 100 WIBJ Chicago, Ill. 208.2 1440 100 WJBZ Chicago Heights, Ill. 

1490 100 WIBM Chicago, Ill. 208.2 1440 50 WJPW Ashtabula, Ohio 

1490 100 WKBG Chicago, Ill. 208.2 1440 250 WLBZ Dover -Foxcroft, Me. 

1490 100 WRMU New York, N. Y. 208.2 1440 10 WMBE St. Paul, Minn. 
1480 100 KVL Seattle, Wash. 208.2 1440 200 WNBA Forest Park, Ill. 

1480 10000 WTFF Washington, D. C. 208.2 1440 100 WRAF Laporte, Ind. 
1470 15 KFXD Jerome, Idaho 208.2 1440 100 WRPI Terre Haute, Ind. 
1470 50 KGEQ Minneapolis, Minn. 209.7 1430 10 KFGQ Boone, Iowa 

1470 10 KGES Central City, Nebr. 209.7 1430 15 KGHC Slayton, Minn. 
1470 100 KGFO Terre Haute, Ind. 209.7 1430 250 KGHF Pueblo, Calif. 
1470 100 KGGM Inglewood, Calif. 209.7 1430 250 KSOO Sioux Falls, S. D. 

1470 50 KHAC San Francisco, Calif. 209.7 1430 50 KVOS Bellingham, Wash. 
1470 100 WBBZ Chicago, Ill. 209.7 1430 250 WCBS Springfield, Ill. 
1470 _. 100 WHBL Chicago, Ill. 209.7 1430 50 WLBC Muncie, Ind. 
1470 250 WIBS Elizabeth, N. J. 209.7 1430 50 VVLBF Kansas City, Mo. 

1470 250 WIBW Topeka, Kans. 209.7 1430 50 WLBY Iron Mountain, Mich. 
1470 250 WKEN Buffalo, N. Y. 209.7 1430 10 WMBM Memphis, Tenn. 
1470 50 WLBN Chicago, Ill. 209.7 1430 500 WOKT Rochester, N. Y. 

1470 250 WLBX Long Island City, N. Y. 209.7 1430 100 WPRC Harrisburg, Pa. 
1470 100 WMBA Newport, R. I. 209.7 1430 100 WRCV Norfolk, Va. 

1470 100 WMBH Joplin, Mo. 209.7 1430 250 WTFI Toccoa Falls, Ga. 
1470 100 WMBQ Brooklyn, N. Y. 211.1 1420 50 KFCR Santa Barbara, Cal. 
1470 10 WOBR Shelby, Ohio 211.1 1420 15 KFYO Breckenridge, Tex. 
1470 100 WSAX Chicago, Ill. 211 .1 1420 100 KPNP Muscatine, Iowa 
1470 50 WSVS Buffalo, N. Y. 211.1 1420 50 KRSC Seattle, Wash. 
1460 25 KFXY Flagstaff, Ariz. 211.1 1420 100 WBMH Detroit, Mich. 
1460 50 KGDE Barrett, Minn. 211.1 1420 100 WBRS Brooklyn, N. Y. 

1460 100 KGEO Grand Island, Nebr. 211 .1 1420 250 WCDA New York, N. Y. 

1460 25 KGFF Alva, Okla. 211.1 1420 100 WLOE Chelsea, Mass. 
1460 250 WABF Kingston, Pa. 211 .1 1420 100 WMES Boston, Mass. 
1460 15 WKBL Monroe, Mich. 211.1 1420 15 WNBO Washington, Pa. 
1460 250 WMBD Peoria Heights, Ill. 211 .1 1420 150 WRST Bay Shore, N. Y. 

1460 15 WNBQ Rochester, N. Y. 212.6 1410 10 KFHL Oskaloosa, Iowa 
1460 15 WOBT Union City, Tenn. 212.6 1410 250 KGBZ York, Nebr. 
1460 100 WRK Hamilton, O. 212.6 1410 250 KGDX Shreveport, La. 
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Meters 

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

Kilocycles Power Call Lettere I Location 

212.6 1410 10 KGFP Mitchell, S. Dak. 
212.6 1410 50 KGGH Cedar Grove, La. 
212.6 1410 5 ' KTUE Houston, Tex. 
212.6 1410 250 WJBL Decatur, Ill. 
212.6 1410 50 WKBP Battle Creek, Mich. 
212.6 1410 250 WRAX Philadelphia, Pa. 
212.6 1410 250 WSAR Portsmouth, R. I. 
214.2 1400 50 KFEC Portland, Ore. 
214.2 1400 50 KFIF Portland, Ore. 
214.2 1400 250 KFWF St. Louis, Mo. 
214.2 1400 15 KPJM Prescott, Ariz. 
214.2 1400 10 WAIT Taunton, Mass. 
214.2 1400 100 WJBU Lewisburg, Pa. 
214.2 1400 50 WKBN Youngstown, Ohio 
214.2 1400 100 WLBG Petersburg, Va. 
214.2 1400 50 WMBW Youngstown, Ohio 
215.7 1390 10 KFDZ Minneapolis, Minn. 
215.7 1390 50 KFXJ Edgewater, Colo. 
215.7 1390 50 KGCB Oklahoma City, Okla. 
215.7 1390 100 KGER Long Beach, Calif. 
215.7 1390 50 KGFG Oklahoma City, Okla. 
215.7 1390 250 KRLO Los Angeles, Calif. 
215.7 1390 150 WCLS Joliet, Ill. 
215.7 1390 100 WEHS Evanston, Ill. 
215.7 1390 200 WHFC Chicago, 111. 

215.7 1390 150 WKBB Joliet, Il,. 
215.7 1390 50 WKBI Chicago, 111. 

215.7 1390 50 WLEX Lexington, Mass. 
215.7 1390 250 WOKO Peekskill, N. Y. 
215.7 1390 250 WPEP Waukegan, Ill. 
215.7 1390 100 WQBC Utica, Miss. 
217.3 1380 100 KFOR Lincoln, Nebr. 
217.3 1380 100 KFQW Seattle, Wash. 
217.3 1380 10 KGDM Stockton, Calif. 
217.3 1380 20 WIBU Poynette, Wis. 
217.3 1380 100 \1'KBS Galesburg, Ill. 
217.3 1380 100 N1 KBV Brookville, Ind. 
217.3 1380 500 11 KBW Buffalo, N. Y. 
217.3 1380 100 WLBO Galesburg, Ill. 
217.3 1380 50 WRES Quincy, Mass. 
218.8 1370 100-200 K GE W Fort Morgan, Colo. 
218.8 1370 500 WCGU New York N. Y. 
218.8 1370 500 WGWB Milwaukee, Wis. 
218.8 1370 10 WKBC Birmingham, Ala. 
218.8 1370 500 WKBO Jersey City, N. J. 
218.8 1370 500 WKBQ New York, N. Y. 
218.8 1370 25 WLBQ Atwood, Ill. 
218.8 1370 250 WMCO Detroit, Mich. 
220.4 1360 100 KGCI San Antonio, Tex. 
220.4 1360 15 KGFI San Angelo, Tex. 
220.4 1360 100 KGRC San Antonio, Tex. 
220.4 1360 50 KJBS San Francisco, Cal. 
220.4 1360 50 KRAC Shreveport, La. 
220.4 ' 1360 50 KXL Portland, Ore. 
220.4 1360 10000 WAMD St. Paul- Minneapolis, 

Minn. 
220.4 1360 15 WHBU Anderson, Ind. 
220.4 1360 100 WHBW Philádelphia, Pa. 
220.4 1360 15 WJBK Ypsilanti, Mich. 

Meters Kilocycles Power Call Letters Location 

220.4 1360 500 WKBH LaCrosse, Wis. 
220.4 1360 15 WMBG Richmond, Va. 
220.4 1360 100 WMBO Auburn, N. Y. 
220.4 1360 15 WTAZ Lambertville, N. J. 
222.1 1350 100 KFWC San Bernardino, Cal. 
222.1 1350 50 KGBY Shelby, Nebr. 
222.1 1350 50 KGFL Trinidad, Colo. 
222.1 1350 100 KWKC Kansas City, Mo. 
222.1 1350 100 KWTC Santa Ana, Calif. 
222.1 1350 100 WCBA Allentown, Pa. 
222.1 1350 100 WHBD Bellefontaine, O. 
222.1 1350 100 WHBF Rock Island, Ill. 
222.1 1350 50 WOMT Manitowoc, Wis. 
222.1 1350 100 WSAN Allentown, Pa. 
223.7 1340 100 KFBL Everett, Wash. 
223.7 1340 50 KFVS Cape Girardeau, Mo. 
223.7 1340 50 KFXR Oklahoma City, Okla. 
223.7 1340 10 KGDP Pueblo, Colo. 
223.7 1340 10 KGFB Iowa City, Iowa 
223.7 1340 250 KGFH La Crescenta, Calif. 
223.7 1340 50 KGFK Hallock, Minn. 
223.7 1340 250 KMIC Inglewood, Calif. 
223.7 1340 500 WCAM -Camden, N. J. 
223.7 1340 500 WCRW Chicago, Ill. 
223.7 1340 15 WEBQ Harrisburg, Ill. 
223.7 1340 500 WFAN Philadelphia, Pa. 
223.7 1340 500 WFKB Chicago, Ill. 
223.7 1340 50 WKAV Laconia, N. H. 
223.7 1340 250 WNRC Greensboro, N. C. 
223.7 1340 25 WOCL Jamestown, N. Y. 
223.7 1340 500 WPCC Chicago, Ill. 
223.7 1340 250 WSAJ Grove City, Pa. 
225.4 1330 15 KFKZ Kirksville, Mo. 
225.4 1330 500 KFUR Ogden, Utah 
225.4 1330 50 KFVG Independence, Kans. 
225.4 1330 15 KGEN El Centro, Calif. 
225.4 1330 50 WAGM Royal Oak, Mich. 
225.4 1330 100 WCBM Baltimore, Md. 
225.4 1330 100 WCOT Olneyville, R. I. 
225.4 1330 1000 WDAD Nashville, Tenn. 
225.4 1330 1000 WLAC Nashville, Tenn. 
225.4 1330 500 WMAC Cazenovia, N. Y. 
227.1 1320 100 KFUP Denver, Colo. 
227.1 1320 500 KSO Clarinda, Iowa 
227.1 1320 50 KXRO Seattle, Wash 
227.1 1320 100 WAIZ Omro, Wis. 
227.1 1320 500 WBBC Brooklyn, N. Y. 
227.1 1320 5 WCBE New Orleans, La. 
227.1 1320 100 WCLO Kenosha, Wis. 
227.1 1320 500 WFJC Akron, O. 
227.1 1320 500 WJAY Cleveland, Ohio 
227.1 1320 100 WJBC LaSalle, Ill. 
227.1 1320 500 WSDA Brooklyn, N. Y. 
227.1 1320 500 WSGH Brooklyn, N. Y. 
227.1 1320 200 WTHS Atlanta, Ga. 
227.1 1320 500 WWAE Chicago, Ill. 
228.9 1310 500 KELW Burbank, Calif. 
228.9 1310 50 KPPC Pasadena, Calif. 
228.9 1310 20 KTAP San Antonio, Tex. 
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f 

rs I Kilocycles Power Call Letters Location Meters Kilocycles Power Call Letters Location 

228.9 1310 50 KWJJ Portland, Ore. 238 1260 50 KFVI Houston, Tex. 

228.9 1310 15 WGBC Memphis, Tenn. 238 1260 50 WABZ New Orleans, La. 

228.9 1310 250 WHBP Johnstown, Pa. 238 1260 1000 WADC Akron, O. 

228.9 1310 100 WKBE Webster, Mass. 238 1260 150 WIBX Utica, N. Y. 

228.9 1310 100 WMBL Lakeland, Fla. 238 1260 250 WJBB St. Petersburg, Fla. 

228.9 1310 100 WNBR Memphis, Tenn. 238 1260 30 WJBW New Orleans, La. 

228.9 1310 2500 WOWO Ft. Wayne, Ind. 238 1260 250 WLBI Wenona, Ill. 

230.6 1300 15 KDLR Devils Lake, N. D. 238 1260 250 WQBA Tampa, Fla. 

230.6 1300 1000 KFEQ St. Joseph, Mo.' 238 1260 100 WRAW Reading, Pa. 

230.6 1300 15 KFPM Greenville, Tex. 238 1260 250 WRBC Valparaiso, Ind. 

230.6 1300 50 KGCL Seattle, Wash. 239.9 1250 2500 KEX Portland, Ore. 

230.6 1300 50 KPCB Seattle, Wash. 239.9 1250 100 KGCU Mandan, N. Dak. 

230.6 1300 25 WAAD Cincinnati, O. 239.9 1250 250 KWCR Cedar Rapids, Ia. 

230.6 1300 100 WAFD Detroit, Mich. 239.9 1250 500 WABW Wooster, O. 

230.6 1300 250 WCOC Columbus, Miss. 239.9 1250 100 WBBP Petoskey, Mich. 

230.6 1300 250 WDBJ Roanoke, Va. 239.9 1250 500 WCAP Asbury Park, N. J. 

230.6 1300 250 WGBI Scranton, Pa. 239.9 1250 100 WIBA Madison, Wis. 

230.6 1300 15 WIBZ Montgomery, Ala. 239.9 1250 250 WJAM Cedar Rapids, Ia. 

230.6 1300 50 WLBM Boston, Mass. 239.9 1250 500 WNAD Norman, Okla. 

230.6 1300 250 WQAN Scranton, Pa. 239.9 1250 500 WOAN Lawrenceburg, Tenn. 

232.4 1290 10 KFEY Kellogg, Idaho 239.9 1250 500 WOAX Trenton, N. J. 
232 .4 1290 100 KFJY Fort Dodge, Ia. 239 .9 1250 65 WQBJ Clarksburg, W. Va. 

232.4 1290 100 KFMR Sioux City, Ia. 239.9 1250 250 WTAL Toledo, Ohio. 

232.4 1290 250 KFPR Los Angeles, Cal. 241.8 1240 1500 KFKB Milford, Kans. 

232.4 1290 100 KFQZ Hollywood, Cal. 241 .8 1240 500 KFON Long Beach, Calif. 

232.4 1290 500 KUT Austin, Tex. 241.8 1240 100 KFXH El Paso, Tex. 

232 .4 1290 100 WHBQ Memphis, Tenn. 241.8 1240 250 WBRC Birmingham, Ala. 

232.4 1290 100 WHEC Rochester, N. Y. 241 .8 1240 250 WEBC Superior, Wis. 

232.4 1290 500 WJKS Gary, Ind. 241 .8 1240 200 WEBR Buffalo, N. Y. 

232.4 1290 30 WLBH Farmingdale, N. Y. 241 .8 1240 500 WEDC Chicago, Ill. 

232.4 1290 50 WMBJ Monessen, Pa. 241 .8 1240 100 WFCI Pawtucket, R. I. 

232.4 1290 500 WSBC Chicago, Ill. 241.8 1240 500 WGES Chicago, Ill. 

234.2 1280 1000 KFQA St. Louis, Mo. 241 .8 1240 500 WMAL Washington, D. C. 

234.2 1280 100 KGAR Tucson, Ariz. 241.8 1240 10 WNBX Springfield, Vt. 

234.2 1280 50 KVI Tacoma, Wash. 243.8 1230 125 KFCB Phoenix, Ariz. 

234.2 1280 1000 KWK St. Louis, Mo. 243.8 1230 10 KGCX Vida, 1Iont. 
234.2 1280 100 WBBL Richmond, Va. 243 .8 1230 250 KGRS Amarillo, Tex. 

'234.2 1280 250 WCAH Columbus, O. 243.8 1230 50 KGY Lacey, Wash. 

234.2 1280 100 WDAH El Paso, Tex. 243 .8 1230 500 KSCJ Sioux City, Iowa 

234.2 1280 50 WFBC Knoxville, Tenn. 243 .8 1230 1500 KWUC Le Mars, Iowa 

234.2 1280 50 WJAK Kokomo, Ind. 243.8 1230 500 WCAD Canton, N. Y. 

234.2 1280 50 WJBY Gadsden, Ala. 243.8 1230 250 WCAO Baltimore, Md. 

234.2 1280 50 WMAN Columbus, O. 243.8 1230 500 WDOD Chattanooga, Tenn. 
234.2 1280 100 WMAY St. Louis, Mo. 243.8 1230 100 WFBR Baltimore, Md. 

234.2 1280 250 WMBS Harrisburg, Pa. 243.8 1230 100 WMBC Detroit, 11ich. 

234.2 1280 30 WMPC Lapeer, Mich. 245.8 1220 500 KFH Wichita, Kans. 

236.1 1270 250 KFDX Shreveport, La. 245.8 1220 100 KFIO Spokane, Wash. 

236.1 1270 500 KFMX Northfield, Minn. 245.8 1220 250 KFPY Spokane, Wash. 

236.1 1270 500 KFWM Oakland, Calif. 245.8 1220 250 KLS Oakland, Calif. 

236.1 1270 100 KHMC Harlingen, Tex. 245.8 1220 100 KZM Oakland, Calif. 

236.1 1270 100 WBBW Norfolk, Va. 245 .8 1220 500 WAAT Jersey City, N. J. 
236.1 1270 500 WBNY New York, N. Y. 245.8 1220 500 WEVD New York, N. Y. 

236.1 1270 250 WGBF Evansville, Ind. 245.8 1220 250 WFBE Cincinnati, Ohio 

236.1 1270 1000 WHAP New York, N. Y. 245.8 1220 400 WGBB Freeport, N. Y. 

236.1 1270 500 WMSG New York, N. Y. 245.8 1220 500 WHDI Minneapolis, Minn. 
236.1 1270 100 WSRO Middletown, O. 245.8 1220 250 WKRC Cincinnati, Ohio 

236.1 1270 500 WSUF Suffolk, Va. 245.8 1220 500 WLB Minneapolis, Minn. 
236.1 1270 250 WTAD Quincy, Ill. 245.8 1220 500 WWL New Orleans, La. 

23o .1. 1270 500 WTAR Norfolk, Va. 247.8 1210 100 KFBC San Diego, Cal. 
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Meters Kilocycles Power Call Letters Location 

247 .8 1210 250 KFEL Denver, Colo. 
247.8 1210 100 KFJB Marshalltown, Ia. 
247.8 1210 10 KGCA Decorah, Iowa 
247.8 1210 250 KOW Denver, Colo. 
247.8 1210 50 KWLC Decorah, Iowa 
247.8 1210 50 WABY Philadelphia, Pa. 
247.8 1210 100 WBAW Nashville, Tenn. 
247.8 1210 100 WCAT Rapid City, S. D. 
247.8 1210 10 WEBE Cambridge, Ohio 
247.8 1210 50 WFBZ Galesburg, Ill. 
247.8 1210 50 WFKD Philadelphia, Pa. 
247.8 1210 1000 WIOD Miami Beach, Fla. 
247.8 1210 50 WJBA Joliet, Iii. 
247.8 1210 15 WKDR Kenosha, Wis. 
247.8 1210 15 WLBR Belvidere, Ill. 
247.8 1210 50 VVLBT Crown Point, Ind. 
247.8 1210 50 WLCI Ithaca, N. Y. 
247 .8 1210 250 VVNBH New Bedford, Mass. 
247.8 1210 50 WRAM Galesburg, Ill. 
247.8 1210 50 WRRS Racine, Wis. 
247.8 1210 50 VTAX Streator, Ill. 
249.9 1200 15 KFJI Astoria, Ore. 
249.9 1200 50 KFJZ Fort Worth, Tex. 
249.9 1200 200 KFKA Greeley, Colo. 
249.9 1200 100 KFQU Holy City, Calif. 
249.9 1200 500 KFRU Columbia, Mo. 
249.9 1200 50 KFUT Salt Lake City, Utah 
249.9 1200 250 KFYR Bismarck, N. D. 
249 9 1200 50 KMED Medford, Ore. 
249.9 1200 100 WBAX Wilkes- Barre, Pa. 
249.9 1200 75 WBBY Charleston, S. C. 
249.9 1200 100 WBRE Wilkes - Barre, Pa. 
249.9 1200 50 WCAZ Carthage, Ill. 
249.9 1200 500 WCOA Pensacola, Fla. 
249.9 1200 50 WHBY West De Pere, Wis. 
249.9 1200 50 VVIBR Steubenville, Ohio 
249.9 1200 100 WREC Memphis, Tenn. 
249.9 1200 100 WSAZ Huntington, W. Va. 
249.9 1200 150 VVSIX Springfield, Tenn. 
252 1190 250 KOCW Chickasha, Okla. 
252 1190 500 KPLA Los Angeles, Calif. 
252 1190 10 WFAM St. Cloud, Minn. 
252 1190 15 WGAL Lancaster, Pa. 
252 1190 250 WKBF Indianapolis, Ind. 
252 1190 50 WKBT New Orleans, La. 
252 1190 50 WKJC Lancaster, Pa. 
252 1190 5000 WMBB Chicago, Ill. 
252 1190 100 WMBR Tampa, Fla. 
252 1190 5000 WOK Chicago, Ill. 
252 1190 5000 WORD Chicago, Ill. 
254.1 1180 50 KFHA Gunnison, Colo. 
254.1 1180 500 KFKU Lawrence, Kans. 
254.1 1180 200 KGFX Pierre, S. Dak. 
254.1 1180 15 KGDA Dell Rapids, S. Dak. 
254.1 1180 250 KMO Tacoma, Wash. 
254.1 1180 500 WABO Rochester, N. Y. 
254.1 1180 100 WCAX Burlington, Vt. 
254.1 1180 10 WHBC Canton, O. 
254.1 1180 750 WREN Lawrence_ Kans. 

Meters Kilocycles Power Call Letters 

254.1 1180 1000 WRVA 
254.1 1180 500 WTAQ 
256.3 1170 50 KFUS 
256.3 1170 100 KRE 
256.3 1170 2000 KTNT 
256.3 1170 250 WASH 
256.3 1170 1000 WBBR 
256.3 1170 500 WCSO 
256.3 1170 500 WEBJ 
256.3 1170 250 WLTH 
258.5 1160 100 KDYL 
258.5 1160 100 KFOX 
258.5 1160 500 KFUL 
258.5 1160 250 KOCH 
258.5 1160 750 WBT 
258.5 1160 500 WEBW 
258.5 1160 750 WFBL 
258.5 1160 250 WIL 
258.5 1160 250 WNAL 
258.5 1160 250 WSBF 
260.7 1150 2000 KGA 

4260 
1150 500 WCAU 

260.7 1150 500 WCMA 
260.7 1150 250 WDWF 
260.7 1150 750 WFIW 
260.7 1150 10 WHBA 
260.7 1150 250 WLSI 
260.7 1150 500 WOOD 
260.7 1150 1000 WRHM 
263 1140 50 KFPW 
263 1140 500 KGEF 
263 1140 10 KGEK 
263 1140 50 KGHP 
263 1140 250 WDAG 
263 1140 250 WEAM 
263 1140 5000 WJAZ 
263 1140 250 WJBI 
263 1140 100 WJBO 
263 1140 5000 WMBI 
263 1140 500 WSEA 
265.3 1130 15 KKP 
265.3 1130 2000 KTSA 
265.3 1130 100 WCWS 
265.3 1130 500 WHK 
265.3 1130 500 WICC 
265.3 1130 1000 WNOX 
265.3 1130 2500 WOI 
267.7 1120 100 KFIZ 
267.7 1120 100 KFLV 
267.7 1120 500 KFWI 
267.7 1120 1000 KSBA 
267.7 1120 250 WAAM 
267.7 1120 100 WBAO 
267.7 1120 500 WDAE 
267.7 1120 100 WFBG 
267.7 1120 250 WGCP 
267.7 1120 30 WLAP 
267.7 1120 250 WNJ 
267.7 1120 150 WOBU 

Location 

Richmond, Va. 
Eau Claire, Wis. 
Oakland, Cal. 
Berkeley, Cal. 
Muscatine, Iowa 
Grand Rapids, Mich. 
Rossville, N. Y. 
Springfield, Ohio 
New York, N. Y. 
Brooklyn, N. Y. 
Salt Lake City, Utah 
Omaha, Neb. 
Galveston, Tex. 
Omaha, Neb. 
Charlotte, N. C. 
Beloit, Wis. 
Syracuse, N. Y. 
St. Louis, Mo. 
Omaha, Neb. 
St. Louis, Mo. 
Spokane, Wash. 
Philadelphia, Pa. 
Culver, Ind. 
Cranston, R. I. 
Hopkinsville, Ky. 
Oil City, Pa. 
Cranston, R. I. 
Grand Rapids, Mich. 
Minneapolis, Minn. 
Carterville, Mo. 
Los Angeles, Calif. 
Yuma, Colo. 
Hardin, Mont. 
Amarillo, Tex. 
No. Plainfield, N. J, 
Chicago, Ill. 
Red Bank, N. J. 
New Orleans, La. 
Chicago, III. 
Virginia Beach, Va. 
Seattle, Wash. 
San Antonio, Tex. 
Danbury, Conn. 
Cleveland, Ohio 
Bridgeport, Conn. 
Knoxville, Tenn. 
Ames, Iowa 
Fond du Lac, Wis. 
Rockford, Ill. 
San Francisco, Calif. 
Shreveport, La. 
Newark, N. J. 
Decatur, Ill. 
Tampa, Fla. 
Altoona, Pa. 
Newark, N. J. 
Louisville, Ky. 
Newark, N. J. 
Charleston W. Va. 
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Meters Kilocycles Power Call Letters Location 

270.1 1110 100 KFLX Galveston, Tex. 

270.1 1110 1500 KLDS Independence, Mo. 

270.1 1110 500 KOAC Corvallis, Ore. 

270.1 1110 500 KQV Pittsburgh, Pa. 

270.1 1110 500 WGST Atlanta, Ga. 

270.1 1110 500 WHAD Milwaukee, Wis. 

270.1 1110 500 WJAS Pittsburgh, Pa. 

270.1 1110 500 WMAZ Macon, Ga. 

270.1 1110 250 WSOE Milwaukee, Wis. 

272.6 1100 750 KFJF Oklahoma City, Okla. 

272.6 1100 100 KSMR Santa Maria, Cal. 

272.6 1100 500 WBAA West Lafayette, Ind. 

272.6 1100 100 WFBJ Collegeville, Minn. 

272.6 1100 100 WFDF Flint, Mich. 

272.6 1100 500 WLBW Oil City, Pa. 

272.6 1100 5000 WPG Atlantic City, N. J. 

272.6 1100 500 WRM Urbana, Ill. 

272.6 1100 250 WSKC Bay City, Mich. 

275.1 1090 50 KFBB Havre, Mont. 

275.1 1090 15 KFPL Dublin, Tex. 

275.1 1090 500 KFSG Los Angeles, Calif. 

275.1 1090 500 WEAN Providence, R. I. 

275.1 1090 1000 WFBM Indianapolis, Ind. 

275.1 1090 3500 WTAS Batavia, Ill. 

277.6 1080 500 KWWG Brownsville, Tex. 

277.6 1080 500 KXA Seattle, Wash. 

277.6 1080 100 WDZ Tuscola, Ill. 

277.6 1080 750 WGHP Mt. Clemens, Mich. 

277.6 1080 500 WKAR East Lansing, Mich. 

277.6 1080 1000 WNAX Yankton, S. D. 

280.2 1070 500 KTAB Oakland, Calif. 

280.2 1070 5000 WHAM Rochester, N. Y. 

282 8 1060 100 KFJR Portland, Ore. 

282.8 1060 1000 KFUM Colorado Springs, Colo. 

282.8 1060 250 KFXF Denver, Colo. 

282 8 1060 50 KTBR Portland, Ore. 

282.8 1060 5000 WAIU Columbus, Ohio 

282.8 1060 750 WEAO Columbus, Ohio 

282.8 1060 500 WDRC New Haven, Conn. 

282.8 1060 50 WRAK Escanaba, Mich. 

285.5 1050 2000 KFAU Boise, Idaho 
285.5 1050 50 KLCN Blytheville, Ark. 

285.5 1050 5000 WBAL Baltimore, Md. 

285.5 1050 500 WCAL Northfield, Minn. 

285.5 1050 500 WDGY Minneapolis, Minn. 

285.5 1050 250 WJAG Norfolk, Nebr. 

288.3 1040 100 KGBX St. Joseph, Mo. 

288.3 1040 500 KTBI Los Angeles, Cal. 

288.3 1040 250 WBCN Chicago, Ill. 

288.3 1040 500 WBET Boston, Mass. 
288.3 1040 500 WDBO Orlando, Fla. 
288.3 1040 500 WENR Chicago, Ill. 

288.3 1040 100 WIAD Philadelphia, Pa. 

288.3 1040 150 WKY Oklahoma City, Okla. 

288.3 1040 100 WNAT Philadelphia, Pa. 

288.3 1040 100 WSSH Boston, Mass. 

293.9 1020 250 KGCH Wayne, Nebr. 

293.9 1020 100 KGDW Humboldt, Nebr. 

293.9 1020 100 KGEZ Kalispell, Mont. 

Meters Kilocycles Power Call Letters Location 

293.9 1020 500 KPRC Houston, Tex. 

293.9 1020 500 WGL New York, N. Y. 

293.9 1020 1000 WODA Paterson, N. J. 
293.9 1020 500 WSYR Syracuse, N. Y. 

293.9 1020 1000 WTMJ Milwaukee, Wis. 

296.9 1010 10 KGFW Ravenna, Nebr. 

296.9 1010 750 KLZ Denver, Colo. 

296.9 1010 500 KQW San Jose, Cal. 

296.9 1010 500 KUOA Fayetteville, Ark. 

296.9 1010 100 WBES Takoma Park, Md. 

296.9 1010 100 WDEL Wilmington, Del. 

296.9 1010 100 WEPS Gloucester, Mass. 

296.9 1010 10 WHBN St. Petersburg, Fla. 
296.9 1010 750 WSMB New Orleans, La. 

296.9 1010 200 WSMK Dayton, Ohio 
296.9 1010 1000 WWNC Asheville, N. C. 

299.8 1000 250 KFWO Avalon, Catalina Is., Cal 

299.8 1000 5000 KMOX St. Louis, Mo. 

299.8 1000 500 WBAK Harrisburg, Pa. 
299.8 1000 500 WPSC State College, Pa. 

302.8 990 1000 KSI. Salt Lake City, Utah 
302.8 990 750 WGR Buffalo, N. Y. 

305.9 980 1000 KOMO Seattle, Wash. 
305.9 980 500 WHAZ Troy, N. Y. 

305.9 980 5000 WHT Chicago, Ill. 
305.9 980 5000 WIBO Chicago, Ill. 

309.1 970 500 KYA San Francisco, Cal. 
309.1 970 2500 WABC New York, N. Y. 

309.1 970 500 WBOQ New York, N. Y. 

315.6 950 50000 KDKA East Pittsburgh, Pa. 
315.6 950 1000 KPSN Pasadena, Cal. 
319 940 5000 KFAB Lincoln, Nebr. 
319 940 5000 KOIL Council Bluffs, Ia. 
319 940 1000 KOIN Portland, Ore. 

322.4 930 500 WHAS Louisville, Ky. 
322.4 930 100 WIAS Ottumwa, Ia. 
322.4 930 150 WRHF Washington, D. C. 

325.9 920 2500 KOA Denver, Colo. 

325.9 920 500 WPCH New York, N. Y. 

325.9 920 500 WRNY New York, N. Y. 

333.1 900 100 KFJM Grand Forks, N. D. 

333.1 900 1000 KFQB Fort Worth, Tex. 

333.1 900 500 KSAC Manhattan, Kans. 
333.1 900 250 KSEI Pocatello, Idaho 
333.1 900 15000 WBZ Springfield, Mass. 
333.1 900 500 WBZA Boston, Mass. 
333.1 900 750 WHA Madison, Wis. 

333.1 900 500 WJAD Waco, Tex. 

333.1 900 2000 WLBL Stevens Point, Wis. 

336.9 890 500 KNX Los Angeles, Calif. 
336.9 890 5000 WSM Nashville, Tenn. 
340.7 880 1000 WAPI Auburn, Ala. 

340.7 880 500 WHB Kansas City, Mo. 

340.7 880 1000 WJAX Jacksonville, Fia. 
340.7 880 500 WOQ Kansas City, Mo. 

344.6 870 50 KWG Stockton, Calif. 
344.6 870 5000 WCBD Zion, Ill. 
344.6 870 5000 WLS Chicago, Hl. 
348.6 860 2500 YJR Seattle, Wash. 
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348 6 860 1000 K1.00 Tulsa. Okla. 440 9 680 500 
348 6 860 500 WGBS New York, N. 1'. 440 9 680 5011 

348 6 860 500 WIP Philadelphia, Pa. 440 9 680 5000 
348.6 860 500 WOO Philadelphia, Pa. 440 9 680 50 
352.7 850 1000 N'EN' St. Louis, Mo. 440 9 680 5000 
352.7 850 500 WNAC Boston, Mass. 447 5 670 1000 
352.7 850 500 WRR Dallas, Te:. 447 5 670 1000 
352.7 850 1000 WWJ Detroit, Mich. 447.5 670 500 
361.2 830 500 KFWB Los Angeles, Calif. 454.3 oo0 1000 
361.2 830 5000 WSAI Cincinnati, Ohio 454 3 oo0 40000 
365.6 820 50 KMJ Fresno, Calif. 461 3 650 2000 
365 6 820 500 WCSH Portland, Me. 461.3 650 500 
365.6 820 2000 WEBH Chicago, III. 461 3 650 500 
365 6 820 1000 W'JJD Mooseheart, Ill. 461 3 650 500 
370 2 810 1000 KHQ Spokane, Wash. 461.3 650 500 
370 2 810 1000 WDAF Kansas City, Mo. 461.3 650 500 
37C .2 810 5000 WLWL New York, N. Y. 468 5 640 5000 
370.2 810 500 W MICA New York, N. Y. 468 5 640 500 
374 8 800 500 K_NRC Santa Monica, Calif 475.9 630 100 
374.8 800 5000 WOC Davenport, Iowa 475.9 630 1000 
379.5 790 500 K111111J Clay Center, Nebr. 475.9 630 500 
379 5 790 500 WCAJ Lincoln, Nebr. 483.6 620 500 
379 5 790 50000 WGY So. Schenectady, N. Y. 483.6 620 500 
384 4 780 5000 KGO Oakland, Calif. 483.6 620 250 
384.4 780 1000 KTHS Hot Spgs. Natl. Pk., Ark. 4836 620 1500 
384.4 780 100 WBSO Babson Park, Mass. 483.6 620 1000 
384.4 780 500 W'MBF Miami Beach, Fla. 483 

. 6 620 500 
384.4 780 750 WQAM Miami, Fla. 483.6 620 100 
389.4 770 500 WAAF Chicago, Ili. 483.6 620 500 
389 4 770 100 WABI Bangor, Me. 491 5 610 1000 
389 4 770 5000 WBBM Chicago, Ill. 491.5 610 50000 
389 4 770 500 WJBT Chicago, Ill. 499.7 600 5000 
394 5 760 1000 KMA Shenandoah, Iowa 499.7 600 5000 
394 5 760 5000 KOB State College, N. Me :. 508.2 590 500 
394.5 760 1000 KTW' Seattle, Wash. 508.2 590 500 
394.5 760 1000 KWKH Shreveport, La. 508.2 590 1000 
394 5 760 500 KWSC Pullman, Wash. 516.9 580 750 
394.5 760 500 WHN New York, N. Y. 516.9 580 500 
394.5 760 500 W'PAP Cliffside, N. J. 516.9 580 750 
394.5 760 500 WQAO Cliffside, N. J. 516.9 580 500 
399.8 750 1000 WEAR Cleveland, Ohio 516 9 580 250 
399.8 750 500 WSBT South Bend, Ind. 526 570 500 
399.8 750 3500 WTAM Cleveland, Ohio 526 570 2500 
405.2 740 500 KHJ Los Angeles, Calif. 526 570 500 
405.2 740 5000 WCCO Minneap. -St. Paul, Minn. 535.4 560 100 
405.2 740 500 WFI Philadelphia, Pa. 535.4 560 500 
405.2 740 500 WLIT Philadelphia, Pa. 535 4 560 5000 
416.4 720 15000 WGN Chicago, Ili. 535.4 560 500 
416.4 720 500 LIB Chicago, IU. 545.1 550 500 
422.3 710 1000 KPO San Francisco, Calif. 545.1 550 1000 
422.3 710 3500 WOR Newark, N. J. 545.1 550 500 
422.3 710 500 WOS Jefferson City, Mo. 545.1 550 250 
428.3 700 5000 WLW Cincinnati, Ohio 545.1 550 500 
428.3 700 500 WMAF South Dartmouth, M 545.1 550 1000 
434.5 690 1000 NAA Arlington, Va. 545.1 550 500 

tat LetteA ..rat. n 

KFSD San Diego, Calif. 
W A_4W Omaha, Nebr. 
WCX Pontiac. Mich. 
N'IFIG Elkins Park, Pa. 
WJ R Detroit, Mich. 
KFOA Seattle, N ash. 
WMAQ Chicago, ill. 
WQJ Chicago, 111. 

KFRC San Francisco, Calif. 
N JZ New York, N. Y. 
KFNF Shenandoah, Iowa 
KRLD Dallas, Te:. 
Kt'OM Missoula, Mont. 
WBIS Boston, Mass. 
WBRL Tilton, N. H. 
WCAE Pittsburgh, Pa. 
KFl Los Angeles, Calif. 
WRC Washington, D. C. 
KICK Atlantic, Iowa 
WSB Atlanta, Ga. 
WSUI louva City, la. 
KFBU Laramie, Wyo. 
KFDM Beaumont, Tex. 
KUSD Vermillion, S. D. 
WCFL Chicago, Ill. 
WE11MC Berrien Springs, Mich. 
WJAR Providence, R. I. 
WLTS Chicago, Ill. 
WTAW College Station, Tex. 
KGW Portland, Ore. 
WEAF New York, N. Y. 
WBAP Fort Worth, Tel. 
WOAI San Antonio, Tex. 
KLX Oakland, Calif. 
WEEI Boston, Mass. 
WOW Omaha, Nebr. 
WFLA Clearwater, Fla. 
WMC Memphis, Tenn. 
WSUN St. Petersburg, Fla. 
WTAG Worcester, Mass. 
WWVA Wheeling, W. Va. 
KMTR Hollywood, Calif. 
KYW Chicago, Hl. 
WNYC New York, N. Y. 
KFBK Sacramento, Calif. 
WCAC Mansfield, Conn. 
WHO Des Moines, Iowa 
WTIC Hartford, Conn. 
KFDY Brookings, S. D. 
KFUO St. Louis, Mo. 
KSD St. Louis, Mo. 
WDAY Fargo, N. D. 
WFAA Dallas, Tex. 
WMAK Buffalo, N. Y. 
WPTF Raleigh, N. C. 

This list has been correcte) up to and including February 1st, 1928 
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RADIO BROADCAST STATIONS OF 
THE UNITED STATES 

By States and Cities 

State and City 
Call 

Letters 
Wave 
Length State and City 

Call 
Letters 

Wave 
Length State and City 

Call 
Letters 

Wave 
Length 

ALABAMA San Francisco KPO 422.3 Atlanta WSB 475.9 

Auburn WAPI 340.7 San Francisco KYA 309.1 Atlanta WTHS 227.1 

Birmingham WBRC 241 .8 San Jose KQW 296.9 Macon WMAZ 270.1 

Birmingham WKBC 218.8 Santa Ana KWTC 222.1 Toccoa Falls WTFI 209.7 

Gadsden WJBY 234.2 Santa Barbara KFCR 211.1 

Montgomery WIBZ 230.6 Santa Maria KSMR 272.6 IDAHO 
Santa Monica KNRC 374.8 Boise KFAU 285.5 

ARIZONA Stockton KGDM 217.3 Jerome KFXD 204 

Flagstaff KFXY 205.4 Stockton KWG 344.6 Kellogg KFEY 232.4 

Phoenix KFAD 272.6 Venice KFVD 208.2 Pocatello KSEI 333.1 

Phoenix KFCB 243.8 
Prescott KPJM 214.2 COLORADO ILLINOIS 

Tucson KGAR 234.2 Colorado Springs 
Denver 

KFUM 
KFEL 

236.1 
247.8 

Atwood 
Batavia 

WLBQ 
WTAS 

218.8 
275.1 

Denver KFUP 227.1 Belvidere WLBR 247 .S 

ARKANSAS Denver KFXF 282.8 Bloomington WMBY 199.9 
Blytheville KLCN 285 Denver KGEY 201.2 Carthage WCAZ 249.9 
Fayetteville KUOA 296.9 Denver KLZ 296.9 Chicago KYW 526 
Hot Springs Nat'l Pk. KTHS 384.4 Denver KOA 325.9 Chicago WAAF 389.4 

Denver KOW 247.8 Chicago WBBM 389.4 

CALIFORNIA Edgewater KFXJ 215.7 Chicago WBBZ 204 

Avalon, Catalina Is. KFWO 299.8 Fort Morgan KGEW 218.8 Chicago WBCN 288.3 

Berkeley KRE 256.3 Greeley KFKA 249.9 Chicago WCFL 483.0 

Burbank KELW 228.9 Gunnison KFHA 254.1 Chicago WCRW 223.7 

El Centro KGEN 225.4 Pueblo KGDP 223.7 Chicago WEBH 365.6 

Fresno KMJ 365.6 Pueblo KGHF 209.7 Chicago WEDC 241.8 

Hollywood KFQZ 232.4 Trinidad KGFL 222.1 Chicago WENR 288.3 

Hollywood KMTR 526 Yuma KGEK 263 Chicago WFKB 223.7 

Holy City KFQU 249.9 Chicago WGES 241.8 

Inglewood KGGM 204 CONNECTICUT Chicago WGN 416.1 

Inglewood KMIC 223.7 Bridgeport WICC 265.3 Chicago WHBL 204 

La Crescenta KGFH 223.7 Danbury WCWS 265.3 Chicago WHBM 201.2 

Long Beach KFON 241.8 Hartford WTIC 535.4 Chicago WHFC 215.7 

Long Beach KGER 215.7 Mansfield WCAC 535.4 Chicago WHT 305 .t 

Los Angeles KFI 468.5 New Haven WDRC 282.8 Chicago WIBJ 201.2 

Los Angeles KFPR 232.4 Chicago WIBM 201.2 

Los Angeles KFSG 275.1 DELAWARE Chicago WIBO 305.9 

Los Angeles KFWB 361 .2 Wilmington WDEL 296.9 Chicago WJAZ 263 

Los Angeles KGEF 263 Chicago WJBT 389.4 

Los Angeles KGFJ 208.2 DIST. OF COLUMBIA Chicago WKBG 201.2 

Los Angeles KHJ 405.2 Washington WMAL 241.8 Chicago WKBI 215.7 

Los Angeles KNX 336.9 Washington WRC 468.5 Chicago WLBN 204 

Los Angeles KPLA 252 Washington WRHF 322.4 Chicago WLIB 416.4 

Los Angeles KRLO 215.7 Washington WTFF 202.6 Chicago WLS 344.6 

Los Angeles KTBI 288.3 Chicago WLTS 483.6 

Oakland KFUS 256.3 FLORIDA Chicago WMAQ 447.5 

Oakland KFWM 236.1 Clearwater WFLA 516.9 Chicago WMBB 252 

Oakland KGO 384.4 Jacksonville WJAX 340.7 Chicago WMBI 266 

Oakland KLS 245.8 Lakeland WMBL 228.9 Chicago WOK 252 

Oakland KLX 508.2 Miami WQAM 384.4 Chicago WORD 252 

Oakland KTAB 280.2 Miami Beach WIOD 247.8 Chicago WPCC 223.7 

Oakland KZM 245.8 Miami Beach WMBF 384.4 Chicago WQJ 447.5 

Pasadena KPPC 228.9 Orlando WDBO 288.3 Chicago WSAX 204 

Pasadena KPSN 315.6 Pensacola WCOA 249.9 Chicago WSBC 232.4 

Sacramento KFBK 535.4 St. Petersburg WHBN 296.9 Chicago WWAE 227.1 

San Bernardino KFWC 222.1 St. Petersburg WJBB 238 Chicago Heights WJBZ 208.2 

San Diego KFBC 247.8 St. Petersburg WSUN 516.9 Decatur WBAO 207 .7 

San Diego KFSD 440.9 Tampa WDAE 267.7 Decatur WJBL 212.6 

San Francisco KFRC 454.3 Tampa WMBR 252 Evanston WEHS 215.7 

San Francisco KFWI 267.7 Tampa WQBA 238 Forest Park WNBA 208.2 

San Francisco KGTT 206.8 Galesburg WFBZ 247.8 

San Francisco KHAC 204 GEORGIA Galesburg WKBS 217.3 

San Francisco KJBS 220.4 Atlanta WGST 270.1 Galesburg WLBO 217.3 
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State and City 
Call 

Letters 
Wave 
Length State and City 

Call 
Letters 

Wave 
Length State and City L ttelrs 

Wave 
Length 

ILLINOIS Lawrence WREN 254.1 Detroit WWJ 352.7 Galesburg WRAM 247.8 Manhattan KSAC 333.1 East Lansing WKAR 277.6 Harrisburg WEBQ 223.7 Milford KFKB 241.8 Escanaba WRAK 282.8 Joliet WCLS 215.7 Topeka WIBW 204 Flint WFDF 272.6 Joliet WJBA 247.8 Wichita KFH 245.8 Grand Rapids WASH 256.3 
Joliet WKBB 215.7 Grand Rapids WOOD 260.7 
LaSalle WJBC 227.1 KENTUCKY Iron Mountain WLBY 209.7 
Mooseheart WJJD 365.6 Hopkinsville WFIW 260.7 Lapeer WMPC 234.2 
Peoria Heights WMBD 205.4 Louisville WHAS 322.4 Ludington WKBZ 199.9 
Quincy WTAD 236.1 Louisville WLAP 267.7 Monroe WKBL 205.4 
Rockford KFLV 267.7 Mt. Clemens WGHP 277.6 
Rock Island WHBF 222.1 LOUISIANA Petoskey WBBP 239.9 
Springfield WCBS 209.7 Cedar Grove KGGH 212.6 Pontiac WCX 440.9 Streator WTAX 247.8 New Orleans WABZ 238 Royal Oak . WAGM 225.4 
Tuscola VVDZ 277 .6 New Orleans WCBE 227.1 Ypsilanti WJBK 220.4 
Urbana 
Waukegan 

WRD1 
WPEP 

272.6 
215.7 

New Orleans 
New Orleans 

WJBO 
WJBW 

263 
238 

MINNESOTA 
Wenona WLBI 238 New Orleans WKBT 252 

Barrett KGDE 205.4 
Zion WCBD 344.6 New Orleans WSMB 296.9 

Collegeville WFBJ 272.6 
New Orleans WWL 245.8 

Hallock KGFK 223.7 
INDIANA Shreveport KFDX 236.1 

Minneapolis KFDZ 215.7 
Anderson WIIBU 220.4 Shreveport KGDX 212.6 

Minneapolis KGEQ 204 
Brookville VVKBV 217.3 Shreveport KWKH 394.5 

Minneapolis WDGY 285.5 
Crown Point WLBT 247.8 Shreveport KRAC 220.4 

Minneapolis WHDI 245.8 
Culver WCMA 260.7 Shreveport KSBA 267.7 

Minneapolis WLB 245.8 
Evansville WGBF 236.1 Minneapolis WRHM 260.7 
Fort Wayne WCWK 214.2 Minneapolis -St. Paul WCCO 405.2 
Fort Wayne 
Gary 

WOWO 
WJKS 

228.9 
232.4 

MAINE 
Bangor WABI 389.4 

Northfield 
Northfield 

KFMX 
WCAL 

236.1 
285.5 

Indianapolis 
Indianapolis 

WFBM 
WKBF 

275.1 
252 

Dover - Foxcroft 
Portland 

WLBZ 
WCSII 

208.2 
365.6 

St. Cloud 
St. Paul-Minneapolis 

WFAM 
WAMD 

252 
220.4 

Kokomo WJAK 234.2 St. Paul WMBE 208.2 
Lafayette VVBAA 272.6 MARYLAND Slayton KGHC 209.7 
Laport WRAF 208.2 Baltimore WBAL 285.5 
Muncie Baltimore WCAO 243.8 MISSISSIPPI 
South Bend 

WLBC 
WSBT 

209.7 
399.8 Baltimore WCBM 225.4 Columbus WCOC 230.6 

Terre haute KGFO 204 Baltimore WFBR 253.8 Utica WQBC 215.7 
Terre Haute WRPI 208.2 Tokoma Park WBES 296.9 

MISSOURI Valparaiso WRBC 238 Cape Girardeau KFVS 223.7 MASSACIIUSETTS 
Babson Carterville KFPW 263 IOWA Park WBSO 384.4 Columbia . KFRU 249.9 Ames NVOI 265.3 Boston WATT 201 .2 Independence KLDS 270.1 Atlantic KICK 322.4 Boston WBET 288.3 Jefferson City WOS 422.3 Boone KFGQ 209.7 Boston WBIS 461.3 Joplin WMBH 204 Cedar Rapids KWCR 239.9 Boston WBZA 333.1 Kansas City KMBC 270.1 Cedar Rapids WJAM 239.9 Boston WEEI 508.2 Kansas City KWKC 222.1 Clarinda KSO 227 .1 Boston 
Boston 

WLBM 230.6 Kansas City WDAF 370.2 Council Bluffs KOIL 319 WMES 211 .1 Kansas City WHB 340.7 Davenport WOC 374.8 Boston WNAC 352.7 Kansas City WLBF 209.7 Decorah KGCA 247.8 Boston WSSH 288.3 Kansas City WOO 340.7 Decorah KWLC 247.8 Chelsea WLOE 211.1 Kirksville KFKZ 225.4 Des Moines WHO 535.4 Gloucester WEPS 296.9 St. Joseph KFEQ 230.6 Fort Dodge KFJY 232.4 Lexington WLEX 215.7 St. Joseph KGBX 288.3 Iowa City KGFB 223.7 New Bedford WNBH 247.8 St. Louis KFQA 234.2 Iowa City WSUI 475.9 South Dartmouth WMAF 428.3 St. Louis KFUO 234.2 Le Mars KWUC 243.8 Springfield WBZ 333.1 St. Louis KFWF 214.2 Marshalltown KFJB 247.8 Taunton WAIT 214.2 St. Louis KMOX 299.8 Muscatine KPNP 211 .1 Webster WKBE 228.9 St. Louis KSD 545.1 Muscatine KTNT 256.5 Wollaston VIRES 217.3 St. Louis KWK 234.2 Oskaloosa KFHL 212.6 Worcester WTAG 516.9 St. Louis WEW 352.7 Ottumwa WIAS 475.9 St. Louis WIL 255.5 Shenandoah KFNF 461 .3 MICHIGAN St. Louis WMAY 234.2 Shenandoah KMA 394.5 Battle Creek WKBP 212.6 St. Louis WSBF 258.5 Sioux City KFMR 232.4 Bay City WSKC 272.6 
Sioux City KSCJ 243.8 Berrien Springs WEMC 483.6 MONTANA 

Detroit WAFD 230.6 Hardin KGHP 263 
GANSAS Detroit WBMH 211.1 Havre KFBB " 275.1 
Concordia KGCN 208.2 Detroit WJR 440.9 Kalispell KGEZ 293.9 
Independence KFVG 225.4 Detroit WMBC 243.8 Missoula KUOM 461.3 
Lawrence KFKU 254.1 Detroit WMCO 218.8 Vida KGCX 243.8 
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State and City 
Call 

Letters 
Wave 
Length State and City 

Call 
Letters 

Wave 
Length State and City 

Call 
Letters 

Wave 
Length 

247.8. Cleveland WJAY 227.1 
NEBRASKA Ithaca WLCI 

Central City KGES 204 Jamaica WMRJ 206.8 Columbus WAIU 282.8 

Clay Center KMMJ 379.5 Jamestown WOCL 223.7 Columbus WCAH 234.2 

Grand Island KGEO 205.4 Long Island City WLBX 204 Columbus WEAO 282.8 

Humboldt KGDW 293.9 New York WABC 309.1 Columbus WMAN 234.2 

Lincoln KFAB 319 New York WBNY 236.1 Dayton WSMK 296.9 

Lincoln KFOR 217.3 New York WBOQ 970 Hamilton WRK 205.4 

Lincoln WCAJ 379.5 New York WCDA 211.1 Mansfield WLBV 206.8 

Norfolk WJAG 285.5 New York WCGU 218.8 Middletown WSRO 236.1 

Omaha KFOX 258.5 New York WEAF 491 .5 Shelby WOBR 204 

Omaha KOCH 258.5 New York WEBJ 256.3 Springfield WCSO 256.3 

Omaha WAAW 440.9 New York WEVD 245.8 Steubenville WIBR 249.9 

Omaha WNAL 258.5 New York WGBS 348.6 Toledo WTAL 239.9 

Omaha WOW 508.2 New York WGL 293.9 Wooster WABW 247 .8 

Ravenna KGFW 296.9 New York WGMU 201 .2 Youngstown WKBN 214.2 

Shelby KGBY 222.1 New York WHAP 236.1 Youngstown WMBW 214.2 

Wayne KGCH 293.9 New York WHN 394.5 

York KGBZ 212.6 New York WHPP 206.8 OKLAHOMA 
New York WJZ 454.3 Alva KGFF 205.4 

NEW HAMPSHIRE 
New York 
New York 

WKBQ 
WLWL 

218.8 
370.2 

Chickasha KOCW 252 

Laconia WKAV 223.7 New York WMCA 370.2 
Norman WNAD 239.9 

272.6 
Tilton WBRL 461 .3 

New York WMSG 236.1 
Oklahoma City 
Oklahoma City 

KFJF 
KFXR 223.7 

New York WNYC 526 Oklahoma City KGCB 215.7 
NEW JERSEY New York WPCH 325.9 Oklahoma City KGFG 215.7 

Asbury Park WCAP 239.9 New York WRMU 201 .2 Oklahoma City WKY 288.3 
Atlantic City WPG 272.6 New York WRNY 325.9 Picher KGGF 206.8 
Camden WCAM 223.7 Peekskill WOKO 21.5.7 Tulsa KVOO 348.6 
Cliffside WPAP 394.5 Rochester WABO 254.1 
Cliffside WQAO 394.5 Rochester WHAM 280.2 OREGON 
Elizabeth WIBS 204 Rochester WHEC 232.4 Astoria KFJI 249.9 
Jersey City WAAT 245.8 Rochester WNBQ 205.4 Corvallis KOAC 270.1 
Jersey City WKBO 218.8 Rochester WOKT 209.7 Eugene - KGEH 201 .2 
Midland Park WTRL 206.8 Rossville WBBR 256.3 Medford KMED 249.9 
Newark WAAM 267.7 So. Schenectady WGY 379.5 Portland KEX 239.9 
Newark WGCP 267.7 Syracuse WFBL 258.5 Portland KFEC 214.2 
Newark WNJ 267.7 Syracuse WSYR 293.9 Portland KFIF 214.2 
Newark WOR 422.3 Troy WHAZ 305.9 Portland KFJR 282.8 
North Plainfield WEAM 263 Utica WIBX 238 Portland KGW 491 .5 
Paterson WODA 293.9 Woodside WWRL 199.9 Portland KLIT 206.8 
Red Bank WJBI 263 Portland KOIN 319 
Trenton WOAX 239.9 

NORTH CAROLINA Portland KTBR 282.8 
Union City WBMS 199.9 

Asheville WWNC 296.9 Portland KWBS 199.9 
Charlotte WBT 258.5 Portland KWJJ 228.9 

NEW MEXICO Greensboro WNRC 223.7 Portland KXL 220.4 
State College KOB 394.5 Raleigh WPTF 545.1 

PENNSYLVANIA 

NEW YORK NORTH DAKOTA Allentown WCBA 222.1 

Auburn WMBO 220.4 Aneta KGFN 199.9 Allentown WSAN 222.1 

Bay Shore WRST 211.1 Bismarck KFYR 249.9 Altoona WFBG 267 .7 

Brooklyn WBBC 227.1 Devils Lake KDLR 230.6 Bethayres WALK 201.2 

Brooklyn WBKN 199.9 Fargo WDAY 545.1 Carbondale WNBW 199.f 

Brooklyn WBRS 211.1 Grand Forks KFJM 333.1 E. Pittsburgh KDKA 315.1 

Brooklyn WLTH 256.3 Mandan KGCU 239.9 Elkins Park WIBG 440.5 

Brooklyn WMBQ 204 Grove City WSAJ 223.7 

Brooklyn WSDA 227.1 OHIO Harrisburg WBAK 299.f 

Brooklyn WSGH 227.1 Akron WADC 238 Harrisburg WMBS 234.: 

Buffalo WEBR 241.8 Akron WFJC 227.1 Harrisburg WPRC 20t) .7 

Buffalo WGR 302.8 Ashtabula WJPW 208.2 Jeanette WGM 208 . 

Buffalo WKBW 217.3 Bellefontaine WHBD 222.1 Johnstown WHBP 228.5 

Buffalo WKEN 204 Cambridge WEBE 247.8 Kingston WABF 205 4 

Buffalo WMAK 545.1 Canton WHBC 254.1 Lancaster WGAI, 252 

Buffalo WSVS 204 Cincinnati WAAD 230.6 Lancaster WKJC 252 

Canton WCAD 243.8 Cincinnati WFBE 245.8 Lewisburg WJBU 214. 2 

Cazenovia WMAC 225.4 Cincinnati WKRC 245.8 Monessen WMBJ 232. 4 

Endicott WNBF 206.8 Cincinnati WLW 428.3 Oil City WHBA 260. 7 

Farmingdale WLBH 232.4 Cincinnati WSAI 361 .2 Oil City WLBW 272. 6 

Flushing WGOP 199.9 Cleveland WEAR 399.8 Philadelphia WABY 247. 8 

Freevort WGBB 245.8 Cleveland WHK 265.3 Philadelphia WCAU 260.7 
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State and City 
Call 

Letters 
Wave 
Length State and City 

Call 
Letters 

Wave 
Length State and City 

Call 
Letters 

Wave 
Length 

PENNSYLVANIA Memphis WNBR 228.9 Richmond WRVA 220.1 
Philadelphia WFAN 223.7 Memphis WREC 249.9 Richmond WTAZ 254.4 
Philadelphia WFI 405.2 Nashville WBAW 239.9 Roanoke WDBJ 230.6 
Philadelphia WFKD 247.8 Nashville WDAD 225.4 Suffolk WSUF 236.1 
Philadelphia WHBW 220.4 Nashville WLAC 225.4 Virginia Beach WSEA 263 
Philadelphia WIAD 288.3 Nashville WSM 336.9 
Philadelphia WIP 348.6 Springfield WSIX 212.6 WASHINGTON 
Philadelphia WLIT 405.2 Union City WOBT 205.4 Bellingham KVOS 209.7 
Philadelphia WNAT 288.3 Everett KFBL 223.7 
Philadelphia WOO 348.6 TEXAS Lacey KGY 243.8 
Philadelphia WPSW 206.8 Amarillo KGRS 243.8 Pullman KWSC 394.5 
Philadelphia WRAX 212.6 Amarillo WDAG 263 Seattle KFOA 447.5 
Pittsburgh KQV 270.1 Austin KUT 232.4 Seattle KFQW 217.3 
Pittsburgh WCAE 461.3 Beaumont KFDM 483.6 Seattle KGCL 230.6 
Pittsburgh WJAS 270.1 Breckenridge KFYO 211.1 Seattle KJR 348.6 
Reading WRAW 238 Brownsville KWWG 277.6 Seattle KKP 265.3 
Scranton WGBI 230.6 College Station WTAW 483.6 Seattle KOMO 305:9 
Scranton WQAN 230.6 Dallas KRLD 461.3 Seattle KPCB 230.6 
State College WPSC 299.8 Dallas WFAA 545.1 Seattle KRSC 211.1 
Washington WNBO 211.1 Dallas WRR .. 352.7 Seattle KTW 394.5 
Wilkes -Barre WBAX 249.9 Dublin KFPL 275.1 Seattle KUJ 199.9 
Wilkes -Barre WBRE 249.9 El Paso KFXH 241.8 Seattle KVL 202.6 

El Paso WDAH 234.2 Seattle KXA 277.6 
RHODE ISLAND Fort Worth KFJZ 249.9 Seattle KXRO 227.1 

Cranston WDWF 260.7 Fort Worth KFQB 325.9 Spokane KFIO 245.8 
Cranston WLSI 260.7 Fort Worth WBAP 499.7 Spokane KFPY 245.8 
Newport WMBA 204 Galveston KFLX 270.1 Spokane KGA 260.7 
Olneyville WCOT 225.4 Galveston KFUL 258.5 Spokane KHQ 370.2 
Pawtucket WFCI 241.8 Greenville KFPM 230.6 Tacoma KMO 254.1 
Portsmouth WSAR 212.6 Harlingen KHMC 236.1 Tacoma KVI 234.2 
Providence WCBR 201.2 Houston KFVI 238 
Providence WEAN 275.1 Houston KPRC 293.9 WEST VIRGINIA 
Providence WJAR 483.6 Houston KTUE 212.6 Charleston WOBU 267.7 
Providence WRAH 199.9 San Angelo KGFI 220.4 Clarksburg WQBJ 239.9 

San Antonio KGCI 220.4 Huntington WSAZ 249.9 
SOUTH CAROLINA San Antonio KGDR 206.8 Wheeling WWVA 516.9 

Charleston WBBY 249.9 San Antonio KGRC 220.4 
San Antonio KTAP 228.9 WISCONSIN 

SOUTH DAKOTA San Antonio KTSA 265.3 Beloit WEBW 258.5 
Brookings KFDY 545.1 San Antonio WOAI 499.7 Eau Claire WTAQ 254.1 
Brookings KGCR 208.2 Waco WJAD 333.1 Fond du Lac KFIZ 267.7 
Dell Rapids KGDA 254.1 Kenosha WCLO 227.1 
Mitchell KGFP 212.6 UTAH Kenosha WKDR 247.8 
Oldham KGDY 206.8 Ogden KFUR 225.4 La Crosse WKBH 220.4 
Pierre KGFX 254.1 Salt Lake City KDYL 258.5 Madison WHA 333.1 
Rapid City WCAT 247.8 Salt Lake City KFUT 249.9 Madison WIBA 239.9 
Sioux Falls KSOO 209.7 Salt Lake City KSL 302.8 Manitowoc WOMT 222.1 
Vermillion KUSD 483.6 Milwaukee WGWB 218.8 
Yankton WNAX 277.6 VERMONT Milwaukee WHAD 270.1 

Burlington WCAX 254.1 . Milwaukee WSOE 270.1 
TENNESSEE Springfield WNBX 241.8 Milwaukee WTMJ 293.9 

Chattanooga WDOD 243.8 Omro WAIZ 227.1 
Knoxville WFBC 234.2 VIRGINIA Poinette WIBU 217.3 
Knoxville WNBJ 206.8 Arlington NAA 434.5 Racine WRRS 247.8 
Knoxville WNOX 265.3 Norfolk WBBW 236.1 Stevens Point WLBL 333.1 
Lawrenceburg WOAN 239.9 Norfolk WRCV 209.7 Superior WEBC 241.8 
Memphis WGBC 228.9 Norfolk WTAR 236.1 West De Pere WHBY 249.9 
Memphis WHBQ 232.4 Petersburg WLBG 214.2 
Memphis WMBM 209.7 Richmond WBBL 234.2 WYOMING 
Memphis WMC 516.9 Richmond WMBG 220.4 Laramie KFBU 483.6 
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Radio 
Cal 

Letters 

Canadian Radio Broadcast Stations 
Indexed Alphabetically by Call Letters 

Wave Fre- 
BROADCAST STAT ION S Power Length quency Time at 

Location and Owner (Watts) rMeters) (Kilo- 
cycles) 

Station 

Radio Wave Fre- 
Call BROADCAST STATIONS Power Length quency Timt. at 

Letters Location and Owner (Watts) (Meters) (Kilo- 
cycles) 

Station 

CFAC- Calgary, Alberta - 500 434.5 690 Mountain 
The Calgary Herald, Herald 
Bldg. 

CFCA- Toronto, Ont. - Star 
Publishing & Printing Co., 
S. W. Cor. Yonge St. and St. 
Clair Ave. 

CFCF -Montreal, Que. -Can- 
adian Marconi ('o., Mount 
Royal Hotel. 

CFCH -Iroquois Falls, Ont.- 
Abitibi Power & Paper Co., Ltd. 

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

CFCQ -Vancouver, B. C. - 
Sprott -Shaw Radio Co., Room 
1604, Bekin Bldg. 

CFCT -Victoria, B. C.-G. W. 
Deaville, 1405 Douglas St. 

CFCY- Charlettetown, P. E. 
Island -Island Radio Com- 
pany, 176 Kent St. 

CFGC -Brantford, Ont. - The 
Brant Radio Supply Co., Ltd., 
90 Colborne St. 

CFJC -Kamloops, B. C. -N. S. 
Dalgleish & Sons and Weller & 
Weller, 186 Victoria St. 

CFLC -Prescott, Ont. - Radio 
Association of Prescott, Vic- 
toria Hall. 

CFMC- Kingston, Ont. -Mon- 
arch Battery Co., Montreal St. 

CFNB- Fredericton, N. B. - 
james S. Neill & Sons, Limited, 
212 Waterloo Row. 

CFQC -Saskatoon, Sask. -The 
Electric Shop, Ltd., 1322 Osier 
St. 

500 356.9 

1650 410.7 

250 499.7 

1800 434.5 

10 410.7 

500 329.5 

100 312.3 

50 296.9 

f5 267.7 

50 296.9 

20 267.7 

25 247.8 

500 329.5 

840 Eastern 

730 Eastern 

600 Eastern 

690 Mountain 

730 Pacific 

910 Pacific 

960 Atlantic 

1010 Eastern 

1120 Pacific 

1010 Eastern 

1120 Eastern 

1210 Atlantic 

910 Mountain 

CFRB -York Co., Ont. - 1000 291.1 1030 Eastern 
Standard Radio Mfg. Corp., 
Ltd., Township of King. 

CFRC- Kingston , Ont.- 500 267.7 1120 Eastern 
Queens University, Dept. of 
Electrical Engineering, Fleming 
Hall. 

CFYC- Burnaby, B. C. - In- 500 410.7 730 Pacific 
ternational Bible Students As- 
soc., 2243 Royal Oak Ave. 

CHCA -Calgary, Alberta - 250 434.5 690 Mountain 
the Albertan Publishing Co., 
Ltd. (Uses Station CJCJ). 

CHCS- Hamilton, Ont. - The 10 340.7 880 Eastern 
Hamilton Spectator, Spectator 
Bldg. 
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CHCT -Red Deer, Alberta- 1000 356.9 840 Mountain 
G. F. Tull & Ardern, Ltd. 
(Uses Station CKLC). 

CHCY -Edmonton, Alberta- 250 516.9 580 Mountain 
International Bible Students 
Assoc., King Edward Park. 

CHGS -Summerside, P. E. I.- 25 267.7 1120 Atlantic 
R. T. Holman, Ltd., Holman 
Bldg. 

CHIC -Toronto, Ont. -North - 500 356.9 840 Eastern 
ern Electric Co., Ltd., Hill - 
crest Park (Uses Station 
CKNC). 

CHMA- Edmonton, Alberta- 250 516.9 580 Mountain 
Christian and Missionary Alli- 
ance, 9618 -106A Ave. 

CHML -Mt. Hamilton, Ont.- 50 340.7 880 Eastern 
Maple Leaf Radio Co., Ltd., 
Yale Ave. 

CHNC- Toronto, Ont. - To- 500 356.9 840 Eastern 
ronto Radio Research Society, 
Hillcrest Park (Uses Station 
CKNC). 

CHNS -Halifax, Nova Scotia- 100 322.4 930 Atlantic 
Northern Electric Co., Carle- 
ton Hotel, Cor. Prince and 
Argyle Sts. 

CHPC- Vancouver, B. C. - 1000 410.7 730 Pac i c 
Central Presbyterian Church 
(Uses Station CKCD). 

CHRC -Quebec, Que. - E. 5 340.7 880 Eastern 
Fontaine, 120 Dolbeau St. 

CHSC -Unity, Sask. - H. N. 50 267.7 1120 Mountain 
Stovin & Radio Sales, Main St. 

CHUC- Saskatoon, Sask. -In- 500 329.5 910 Mountain 
ternational Bible Students As- 
soc., Cor. Ave. D and 26th St. 

CHWC- Regina, Sask. -R. H. 15 312.3 960 Mountain 
Williams & Sons, Ltd., Cor. 
Hamilton St. and 11th Ave. 

CHWK -Chilliwack, B. C. - 5 247.8 1210 Pacific 
Chilliwack Broadcasting Co., 
Ltd., Wellington Ave. 

CHYC- Montreal, Que. - 750 410.7 730 Eastern 
Northern Electric Co., Ltd., 121 
Shearer St. 

CJ B C- Toronto, Ont. -Jar- 500 291.1 1030 Eastern 
vis Street Baptist Church (Uses 356.9 840 
one of the stations in Toronto 
City or District). 

CJBR- Regina, Sask. - Sask- 500 312.3 960 Mountain 
atchewan Co-Operative Wheat 
Producers, Ltd. (Uses Station 
CKCK). 

CJCA- Edmonton, Alberta - 500 516.9 580 Mountain 
The Edmonton Journal, Ltd., 
Journal Bldg. 
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Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

CJ CJ- Calgary, Alberta -Ra-250 
dio Service and Repair Shop, 
18th Ave. and 7th St., E. 

434.5 690 Mountain 

CJCR -Red Deer, Alberta - 1000 356.9 840 Mountain 
The North American Collieries, 
Ltd. (Uses Station CKLC). 

CJGC- London, Ont. -Lon-500 
don Free Press Printing Co., 
Ltd., 430 Richmond St. 

CJGX -Yorkton, Sask. - The 500 

329.5 

475.9 

910 Eastern 

630 Mountain 
Winnipeg Grain Exchange. 

CJOC- Lethbridge, Alberta - - 50 267.7 1120 Mountain 
J. Palmer, 1235 -5th Ave. A, 
South. 

CJOR -Sea Island, B. C. - -- 50 291.1 1030 Pacific 
Geo. C. Chandler. 

CJRM -Moose Jaw, Sask. -- 500 296.9 1010 Mountain 
Jas. Richardson & Sons, Ltd., 
337 Coteau St., W. 

CJSC- Toronto, Ont. - The 500 356.9 840 Eastern 
Evening Telegram (Uses sta- 
tion CKCL). 

CJWC- Saskatoon, Sask. -The 250 329.5 910 Mountain 
Wheaton Elec. Co., Ltd., 33d 
St. and Ave. "C ", N. 

CJYC -Scarboro Station, Ont. 500 291.1 1030 Eastern 
-Universal Radio of Canada, 
Ltd. 

CKAC -Montreal, Que. -La 1200 410.7 730 Eastern 
Presse Publishing Co., Ltd., 
Cor. St. James St. and St. Law- 
rence Blvd. 

CKCD- Vancouver, B. C. - 1000 410.7 730 Pacific 
Vancouver Daily Province, 142 
Hastings St., W. 

CKCI -Quebec, Que. - Le 221/2 340.7 880 Eastern 
"Soleil ", Ltd., 120 Dolbeau St. 

CKCK -Regina, Sask. -Lead-500 312.3 960 Mountain 
er Publishing Co., Ltd. 

CKCL- Toronto, Ont. -Do-500 356.9 840 Eastern 
minion Battery Co., Ltd., 20 
Trinity St. 

CKCO- Ottawa, Ont. - Dr. G. 100 434.5 690 Eastern 
M. Geldert (for Ottawa Radio 
Assoc.), 282 Somerset St.. W. 

CKCR -St. George, Ont. - 25 257.7 1120 Eastern 
John Patterson, Main St. 

CKCV- Quebec, Que. - G. A. 50 340.7 880 Eastern 
Vandry, 66 St. Joseph St. 

CKCX -Scarboro Station, 500 291.1 1030 
Ont. -International Bible Stu- 
dents Assoc. (Uses Station 

Eastern 

CJYC). 

CKFC-Vancouver, B. C. -- 50 410.7 730 Pacifie 
United Church of Canada, Cor. 
Thurlow and Pendrell Sts. 

CKGW -Bowmanville, Ont.- 5000 312.3 960 Eastern 
Gooderham & Worts (Under 
Construction). 

CKLC -Red Deer, Alberta - 1000 35'S .9 840 Mountain 
Alberta Pacific Grain Co., Ltd. 

Radio 
Call 

Letters 
BROADCAST STATIONS 

Location and Owner 
Power 

(Watts) 

Wave 
Length 
(Meters) 

Fre- 
quency 
(Kilo- 
cycles) 

Time at 
Station 

CKMC- Cobalt (East Side), 
Ont. -R. L. MacAdam. 

5 247.8 1210 

CKNC- Toronto, Ont. -Cana- 
dian National Carbon Co., 

500 356.9 840 

Ltd., Hillcrest Park. 

CKOC-Hamilton, Ont.- 100 340.7 880 
Wentworth Radio Supply Co., 
Ltd., Royal Connaught Hotel. 

CKOW -Scarboro Station, 500 291.1 1030 Ont. -Nestle's Food Co. of 
Canada. 

CKPC -Preston, Ont. -Wallace 7% 247.8 1210 
Russ, 40 Russ Ave. 

CKPR- Midland, Ont. -E. O. 50 267.7 1120 
Swan. 

CKSH -St. Hyacinthe, Que.- 50 312 .3 960 
City of St. Hyacinthe, Que., 
Mondor and Cascades St. 

CKSM- Toronto, Ont. - St. 1000 291.1 1030 
Michael's Cathedral (Uses Sta- 
tion CFRB). 

CKUA- Edmonton, Alberta - 500 516.9 580 
University of Alberta. 

CKWX-Vancouver, B. C. - 50 410.7 730 
A. Holstead & W. Hanlon, 1220 
Seymour St. 

CKY- Winnipeg, Manitoba - 500 384.4 780 
Manitoba Telephone System, 
Sherbrooke St. 

CNRA- Moncton, N. B. - 500 322.4 930 
Canadian National Railways. 

CNRC -Calgary, Alberta - 500 434.5 690 
Canadian National Railways 
(Uses station CFAC). 

CNRE- Edmonton, Alberta - 500 516.9 580 
Canadian National Railways 
(Uses station CJCA). 

CNRM -Montreal, Que. -Can- 1000- 410.7 730 
adian National Railways (Uses 
stations, CHYC, CKAC and 

1650 

CFCF). 

CNRO- Ottawa, Ont. - Can- 
adian National Railways. 

500 434.5 690 

CNRQ -Quebec, Que. - Can- 
adian National Railways (Uses 
station CKCV). 

50 340. 7 880 

CNRR- Regina, Sask. - Can - 
adian National Railways (Uses 
station CKCK). 

500 312.3 960 

CNRS -Saskatoon, Sask% - 500 329.5 910 
Canadian National Railways 
(Uses station CFQC). 

CNRT- Torontó, Ont. - Can- 
adian National Railways (Uses 
station CFCA). 

500 356.9 840 

CNRV - Vancouver, B. C. - 500 291.1 1030 
Transmitter is on Lulu Island, 
B. C.- Canadian National Rail- 
ways. 

CNRW - Winnipeg, Manitoba 500 384.4 780 
-Canadian National Railways 
(Uses station CKY). 

Eastern 

Eastern 

Eastern 

Eastern 

Eastern 

Eastern 

Eastern 

Eastern 

Mountain 

Pacific 

Central 

Atlantic 

Mountain 

Mountain 

Eastern 

Easters, 

Eastern 

Mountaii, 

Mountain 

Eastern 

Pacific 

Central 
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Canadian Radio Broadcast stations 
By Provinces and Cities 

Provinces Cities 
Call 

Letters 
Wave Length 

!Meters) 
Power 
(Watts) 

ALBERTA Calgary CFAC 434.5 500 

" Calgary CFCN 434.5 1800 

" Calgary MCA 434.5 250 

" Calgary CJCJ 434.5 250 

" Calgary CNRC 434.5 500 

" Edmonton CHMA 516.9 250 

" Edmonton CJCA 516.9 500 

" Edmonton CKUA 5.16.9 500 

" Edmonton __ CNRE 516.9 500 
" Lethbridge CJCC 267.7 50 

" Red Deer CHCT 356.9 1000 

Red Deer CJCR 356.9 1000 
" Red Deer CKLC 356.9 1000 

BRITISH COLUMBIA Burnaby CFYC 410.7 500 

" Chilliwack CHWK 247.8 5 

" Kamloops CFJC 267.7 15 

" Sea Island CJOR 291.1 50 

" Vancouver CFCQ 410.7 10 

" Vancouver CHPC 410.7 1000 

" Vancouver CKCD 410.7 1000 

" Vancouver CKFC 410.7 50 

" Vancouver CKWX 410.7 50 

" Vancouver CNRV 291.1 500 

` Victoria CFCT 329.5 500 

MANITOBA Winnipeg CRY 384.4 500 

" Winnipeg CNRW 384.4 500 

NEW BRUNSWICK Fredericton CFNB 247.8 25 

" Moncton CNRA 322.4 500 

NOVA SCOTIA Halifax CHNS 322.4 100 

ONTARIO Bowmanville CKGW 312.3 5000 

" Brantford CFGC 296.9 50 

" Cobalt CKMC 247.8 5 

" Hamilton CHCS 340.7 10 

" Hamilton CKOC 340.7 100 

" Iroquois Falls CFCH 499.7 250 

" Kingston CFMC 267.7 20 

" Kingston CFRC 267.7 500 

" London CJGC 329.5 500 

" Midland CKPR 267.7 50 
" Mt. Hamilton CHML 340.7 50 

" Ottawa CKCO 434.5 100 

" Ottawa CNRO 434.5 500 

" Prescott CFLC 296.9 50 

" Preston CKPC 247.8 73 

" St. George CKCR 257.7 25 

" Scarboro Station CJYC 291.1 500 

" Scarboro Station CKCX 291.1 500 J 
" Scarboro Station CKOW 291.1 500 

" Toronto CFCA 356.9 500 

" Toronto CHIC 356.9 500 

`4 - Toronto CHNC 356.9 500 
" Toronto CJBC 291.1 -356.9 500 

`f Toronto CJSC 356.9 500 
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Wave Length 
(Meters) 

56 
CANADIAN RADIO BROADCAST STATIONS BY PROVINCES AND CITIES 

Provinces Cities 
Call 

Letters Power 
(Watts) 

ONTARIO Toronto CKCL 356.9 500 
- 500 
_ 

1000 

Toronto CKNC 356.9 
291.1 

66 Toronto CKSM 
66 Toronto CNRT 356.9 

291.1 
500 --- 

1000 
" York Co. CFRB 

P. E. ISLAND Charlottetown CFCY 312.3 100 

25 

1650 

750 

1200 

1000 -1650 

" Summerside CHGS 267.7 
QUEBEC Montreal CFCF 410.7 

" Montreal CHYC 410.7 
" Montreal CKAC 410.7 
" Montreal CNRM 410.7 
" Quebec CHRC 340.7 340 7 5 

22 

50 

6, 

CKCI 340.7 fl , Quebec __ __ CKCV 340.7 
Quebec CNRQ 340.7 

312.3 
296.9 

50 

50 

500 

" St. Hyacinthe CKSH 
SASKATCHEWAN Moose Jaw CJRM 

" 
" 

Regina CHWC 312.3 15 Regina CJBR 312.3 500 " Regina CKCK 312.3 500 " Regina CNRR 312.3 
329.5 

500 " Saskatoon CF QC 500 " Saskatoon CHUC 329.5 500 " 
" 

Saskatoon CJWC 329.5 250 Saskatoon CNRS 329.5 500 
i` Unity CHSC 267.7 50 Yorkton CJGX 475.9 snn 

Licenses Required for Both Transmitters and Receivers in Canada 
All radio stations, whether used for transmitting or receiving purposes are required to be licensed in Canada The penalty on summary conviction for operating an unlicensed radio station is a fine not exceeding $50.00, and on conviction or indictment a fine not exceeding $500.00, with imprisonment for a term not exceeding 12 months. in addition to forfeiture of all unlicensed apparatus. The different classes of stations for which licenses are issued and their license fees vary from $1.00 for a private receiving set to $50.00 for a public commercial station. The issue of licenses for transmitting stations is. limited to British subjects or to companies incorporated under the laws of the Dominion of Canada or its provinces. Licenses for private receiving sets are issued to any person irrespective of nationality. Licenses for receiving sets are obtained from the Postmaster of the larger towns and cities in the Dominion, radio dealers, Royal Canadian Mounted Police, Department of Radio Inspectors, Depart- mental Agencies or from the Department of Marine and Fisheries. Licenses for all other_ classes òf stations are obtained from the Department of Marine and Fisheries at Ottawa. 
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Foreign Radio Broadcast Stations 
Including U. S. Possessions 

Countries, Cities and Owners 

ALASKA 
Anchorage- Anchorage Radio Club .... 
Juneau -Alaska Elec. Light & Power Co. 

Ketchikan- Alaska Radio & Service Co. 

ALGERIA 
Algiers -Colin & Fils 

Call 
Letters 

KFQD 
KFIU 
KGBU 

ARGENTINE 
Buenos Aires -Enrique Caride 
Buenos Aires -Radio America 
Buenos Aires -Telegrafo de la Provincia 
Buenos Aires -Radio Fenix 
Buenos Aires -Radio Prieto 
Buenos Aires -Radio Buenos Aires 

Buenos Aires -Sociedad Radio Argen- 

tina 
Buenos Aires -Municipality of Buenos 

Aires 
Buenos Aires- Francisco J. Brusa 
Buenos Aires -Grand Splendid 
Buenos Aires -Radio Cultura 
Buénos Aires -Sociedad Radio Nacional 
Buenos Aires -"La Nacion" 
Buenos Aires -Gino Bocci y Hno. 
Buenos Aires -Gino Bocci Hnos 
Buenos Aires -Radio Club Argentina. . 

Buenos Aires -Francisco J. Brusa 
Buenos Aires -Facultad de Ciencias 

Medicas 
Buenos Aires -Departamento Nacional 

de Higiene 
Cordoba -Antonio Vanelli 
Cordoba -Sociedad Radio Comercial de 

Cordoba 
Cordoba -Jorge Coen 
Cordoba -Diario "Los Principios" 
Hurlingham, FCP -Felix Gunther 
La Plata, FCS.- Universidad Nacional 
Mendoza -Ministerio de Obras Publicas 
Mendoza -Pedro B. Baldasarre 
Monte Grande, FCS. - Argentine 

Broadcasting Assn 
Olivos, FCCA. -Radio Broadcasting . . . 

Rio Cuarto -Arturo Rodriguez 
Rosario -Manuel Fugardo 
San Fernando, FCCA.- Americo Li- 

berti 
San Luis -Santoalla 
Santa Fe -Jose Roca Soler 
Santa Fe- Sociedad Rural de Cerealistas 
Tucunian -Radio Club 

AUSTRALIA 
Adelaide -Central Broadcasters Ltd... . 

Adelaide -5 DN Pty. Ltd 
Adelaide- Sports Radio Broadcasting 

Station 
Adelaide- Millswood Auto & Radio Co 

Adelaide -Marshall & Co. 
Bathurst- Mockler Bros 
Brighton 
Brisbane -Dr. V. McDowell 
Brisbane -Radio Manufacturers Ltd. 

8DB 

LOK 
LOL 
LOM 
LON 
LOO 
LO Q 

LOR 

LOS 
LOV 
LOW 
LOX 
LOY 
LOZ 
B2 
All 
Al 
B1 

C1 

C2 
H4 

HA8 
H6 
DA-1 
LOP 
LOU 
M6 

LOT 
115 

F4 

D3 
Q4 
F1 
F2 
K4 

5CL 
5DN 
5KA 

5MA 
5MC 
2MK 
3PB 
4CM 
4MB 

Wave 
Length 
(Meters) 

300 
226 
229 

310 

280.5 
236 
450 
210 
252 
261 

330 

291.2 
361.5 
303 
380 
315.8 
330 
215 

229.2 

Power 
(Watts) 

Countries, Cities and Owners 

100 
10 

500 

100 

500 
500 

1000 
2000 
1000 
500 

1000 

5000 
2000 
2000 

500 
1000 
1000 

100 

1000 

100 

275 20 

381 100 
255 50 
250 20 

425 1000 
380 500 
348 100 

400 1000 
275 100 

260 100 

235.3 100 

205.1 60 

285.8 100 

275 100 

311.8 250 

395 5000 
313 500 
250 1000 

273 500 
275 250 

278 250 
337 250 

Call 
Letters 

Brisbane -Queensland Radio Service... 
Hobart -Tasmanian Broadcasting Pty. . 

Melbourne -Associated Radio Co. 

Melbourne- Druleigh Business & Tech- 

nical College 
Melbourne -Broadcasting Co Australia 
Melbourne -O. J. Nilson & Co 
Melbourne -L. J. Hellier 
Mildura -R. J. Egge 
Newcastle -H. A. Douglas 
Northbridge -Otto Sandel 
Perth -Westralian Farmers, Ltd 
Rockhampton -Queensland Gov't 
Sydney -The Electrical Utilities Sup- 

ply Co. 
Sydney -Burgin Electric Co. 
Sydney -T h e o s o p h i c a l Broadcasting 

Service 
Sydney -Trades Hall Broadcasting Sta- 

tion 
Sydney -Farmer & Co., Ltd 
Sydney 
Sydney -Broadcasters Sydney, Ltd 
Sydney -Otto Sandel 
Toowomba -Gold Radio Elec. Service. . 

Wagga -Otto Sandei 

AUSTRIA 
Graz -Oesterreichische Radio- verkehrs 

Gesellschaft 
Innsbruck 
Klagenfurt 
Vienna -Oesterreichische Radio -verkehrs 

Gesellschaft 
Vienna 

BELGIUM 
Brussels -Radio Belgique Co 
Brussels -Radio Belgique Co 

BOLIVIA 
La Paz 
Oruro -Radio Club Boliviano 

4QG 
7ZL 
3AR 

3DB 
3LO 
3UZ 
3WR 
3E0 
2HD 
2UW 
6WF 
4RN 

2UE 
2BE 

2GB 

2KY 
2FC 
2WA 
2BL 
2UW 
4GR 

. 2UX 

BRAZIL 
Bahia -Raclio Sociedade de Bahia 
Bello Horizonte-Radio Sociedade de 

Mina Geraes 
Ceare -Radio Club Cearense 
Curytiba -Livio Moreira 
Fortazela -Raclio Club 
Goyanna -Benedicto Ravello 
Matto Grosso -Radio Club de Campo 

Grande 
Minas Geraes -Luiz de Fora 
Para -Radio Club de Para 
Parana 
Parahyba -Radio Sociedade de Para - 

hyba 
Pelotas -Radio Sociedade Pelotense. 
Penedo -A. G. Oliveira 
Pernambuco -Radio Club de Pernam- 

buco 

57 

ORV 

BAV 
SBR 

CPM 

SQID 

Wave 
Length 

(Meters) 

385 
516 
484 

225 
371 
319 
303 
286 
288 
263 

1250 
323 

293 
316 

316 

280 
442 
462 
353 
267 
294 
300 

357.1 
294.1 
272.7 

577 
517.2 

508.5 
481 

Power 
(Watts) 

175 -300 
50 -200 

425 

400 

370 

310 

5000 
3000 
1600 

500 
5000 

100 
100 
100 
100 
500 

3000 
500 

250 
100 

3000 

1500 
5000 

100 
5000 

500 
100 
500 

500 
500 
500 

1500 
7000 

1500 
1500 

50 
50 

50 

500 
50 

300 

100 
100 
300 

1000 
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58 
FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS 

Countries, Cities and Owners Call 
Letters 

Wave 
Length 
(Meters) 

Power 
(Watts) 

Wave 
Length 

(Meters) 

, 

Power 
(Watts) 

Countries, Cities and Owners Call 
Letters 

BRAZIL - CHINA Pernambuco -Cia Radiotelegrafica Bra Kharbin- Eastern Manchurian Broad - sileira 
Pernambuco 

250 -380 500 casting Station XOH 340 50 -Radio Sociedade de Jader Shanghai -Kellogg Switchboard & Sup - de Andrada 
Pernambuco ply Co. KRC 335 150 -Radio Sociedade de Gar- Shanghai -The Shanghai Shimbun Ltd. KSMS 277 50 anhuns . Shanghai- Shinsho Co. NKS 318 50 Petropolis -Radio Club de Petropolis . . 

Porto Alegre 
Shanghai -Radio Supply Co. of Nan - 

king Road RSC 235 10 
-Radio Sociedade Rio- 

grandense RSR 381 80 Tientsin -Gisho Electric Co. GEC 288 50 Praia Vermelha -Radio Club do Brasil . SQIB 320 500 Tientsin- Tientsin Broadcasting Station XOL 480 500 Rio de Janeiro -Radio Sociedade de Rio ' Victoria (Hongkong)- Hongkong Radio de Janeiro 
Rio de Janeiro -Radio Club do Brasil . . 

SQIA 
SPE 

400 
312 

2000 
500 

Society 5HK 475 150 

Rio de Janeiro -National Telegraph COSTA RICA Service 
Sao Paulo -Sociedade Radio Educadora 

450 
310 

500 
1000 

San Jose Government - 
Sao Paulo- Sociedade Radio Educadora 

Paulista CUBA 

Sao Paulo -Radio Club de Sao Paulo. . 

SQIG 360 
350 

1000 
100 

Caibarien -Maria J. Alvarez 6EV 250 50 
Sao Paulo -Radio Bandeirantes 370 50 I 

Camaguey -Pedro Nogueras . 7AZ 225 10 
Sao Paulo -Dias Carneiro & Cia 380 -420 100 

Camaguey 7EV 190 5 
Camaguey . 7GT 195 5 
Camaguey . 7L0 230 20 CANARY ISLANDS Camajuani -Diego Ibarra 6YR 200 20 La Laguna -Servando Ortoll Delmotte . EAJ5 280 50 Caney 8KP 180 30 Las Palmas- Canary Islands Radio Club 300 6 . Caney 8LC 300 30 Tenerife- Servando Ortoll Delmotte . . . EAR5 280 50 Central Elia- Salvador Rionda 7SR 350 500 
Central Tuinucu -Frank H. Jones 6KW 340 100 

CEYLON Central Tuinucu -Frank H. Jones 6JK 272 100 
Colombo 800 1500 

Ciego de Avila- Eduardo V. Figueroa.. 7BY 235 20 
Cienfuegos -Jose Ganduxe 6VY 260 200 
Cienfuegos- Antonio T. Figueroa 6CX 170 20 

CHILE Cienfuegos- Eduardo Terry 6DW 225 ' 10 Antofagasta -Sr. J. Pedreny CHAO 40 Cienfuegos -Luis Del Castillo 6GR 253 10 Antofagasta- Oficina Jose Santos Ossa . CLAC 50 Cienfuegos -Juan Pablo Ros 6GF 190 50 Antofagasta -Oficina Jose Francisco Cienfuegos -Eligio Cobelo Ramirez 6JQ 275 10 
Vergara CLAD 50 Cienfuegos - Valentin Ullivarri 16AZ 200 20 Iquique -Gildemeister & Cia. CLAE 100 Havana -Credito y Construcciones Cia 2HP 295 100 Iquique -Oficina San Pedro CLAF 100 Havana -Julio Power 2JP 185 20 Iquique- Oficina Pena Chica CLAG 100 Havana- Frederick W. Borton . 2CX 320 10 San Eugenio -Rene Doneaud 230 25 Havana - Alberto S. Bustainente 2AB 220 10 Santiago -Radio Corporation of Chile. V CBC 400 -600 250 Havana -Cuban Telephone Co. PWX 400 500 Santiago -Chilean Radiophone Club . .. CMAH 300 100 I Havana -Jose Leiro 2JL 275 5 Santiago -Ferrocarril Transandino Chi- Havana -Alvara Daza 2K 200 20 
leno CLAA 200 Havana -E. Sanchez de Fuentes 2KD 350 50 Santiago -Carlos Buin Waisen CMAA 240 20 I Havana -"E1 Pais" ... 2EP 355 400 Santiago- International Machinery Co. CMAB 480 1550 Havana -F. W. Borton 2CG 350 15 Santiago -Castagneto Felli CMAD 320 100 Havana -Bernardo Barrie 2BB 250 15 Santiago -Ministerio de Higiene CMAF 400 1350 Havana -Frederick W. Borton 2BY 260 100 Santiago -Sociedad Broadcasting (le Havana -Julio Power. 2HS 180 50 
Chile 

"El 
CRC 385 350 Havana -Jose Lara 2LR 32 50 Santiago - Mercurio" CMAC 360 1000 Havana -Manuel y Guillermo Salas. 2MG 284 20 Santiago -Radio Comercial CMAE 280 100 Havana -R. B. Waters 2MK 85 20 Santiago -Pedro Arroyo CMAG 250 250 Havana -Maria Garcia Velez 20K 360 100 Santiago -Cia Radio Transandino .... CMAI 260 100 Havana -Oscar Collado 20L 225 100 Santiago -Universidad de Chile CMAU 440 100 Havana- Roberto E. Ramirez . 2TW 270 20 Santiago ORC 430 Havana- Benito Veita Ferro 2UF 265 10 Santiago RC 350 50 Havana -Raul Karman 2RK 315 20 Santiago -Harvey Diamond CNAA Havana -Raul Karman 2RY 170 5 Santiago -Jose Bellalta CNAC Havana -Homero Sanchez 2SZ 418 10 

2WW Santiago -Commercial Radio Co 350 50 Havana -Amadeo Saenz 210 20 Tacna -Ministerio de Relaciones Exteri- Havana- Antonio A. Ginard 2XX 150 5 
ores CMAT 365 1000 Havana -Raul Perez Falcon.... .. 

. 2JD ' 105 20 Tacna -Chilean Government CRCT 550 200 Havana- Heraldo de Cuba 2HC 275 500 
Valparaiso -Cia Radio Transandina.... CNAD 265 500 Matanzas- Leopoldo T. Figueroa 5EV 360 5 Valparaiso -Cia de Salitres de Anto- Nueva Gerona -Isle of Pines Tele - 

fagasta CLAB 50 phone Co 8J Q 130 20 
Vina del Mar -Antonio Cornish Besa... ACB 40 50 Puerto del Rio -Antonio Zarazola 1AZ 275 5 
Vina dell Mar -Antonio Cornish Besa ... CNAB Sagua la Grande -Guillermo Polanco 61IS 200 IA 
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FOREIGN RADIO BROADCAST STATIONS INCLUDING U. 5. POSSESSIONS 59 

Countries, Cities and Owners Call 
Letters 

Wave 
Length 
(Meters) 

Power 
(Watts) 

Countries, Cities and Owners 
Letters 

Call 
Wave 

(Mete) rh Watts) 

CUBA - Mont -de- Marsan -Radio Club Lan - 

Santiago- Alfredo Vinnet 8FU 225 15 drais 400 500 

Santiago -Pedro C. Anduz 8DW 275 50 Montpelier- Societe Languedocienne de 

Santiago -Alfredo Brooks 8AZ 240 20 T. S. F 252.1 1000 

Santiago -Ceferino Ramos 8IR 190 20 Paris -Ecole Superieure de P. T. T..... FPTT 464 500 

Santiago -Alberto Ravelo 8BY 250 100 Paris -Eiffel Tower, Army . FL 2650 5000 

Santiago -Guillermo Polanco 8HS 200 20 Paris -Societe Francaise Radioelectrique 8AJ 1780 10( 

Tuinucu -Frank H. Jones.... 6XJ 301 z 100 Paris -Lucien Levy 350 250 

Paris -Petit Parisien 5NG 340.9 500 

CZECHOSLOVAKIA Paris -Cie. Francaise de Radiophone 1750 6000 

Bratislava OKR 300 500 Paris -Radio Paris CFR 1750 3000 

Brunn -Radio Journal OKB 441.2 2500 Paris -Radio Vitus 308 1000 

Koszice (Kassa) 1870 Pic du Midi 350 

Prague -Radio Journal OKP 348.9 5000 Reims 204.1 500 

Reziers 178 500 

DANZIG St. Etienne -Radio Club Forezien 220 50 

Danzig 272.7 Strasbourg -Military Station Radio 
Club 8GF 222.2 250 

DENMARK Toulouse- Aerodrome MRD 260 1000 

Copenhagen -Copenhagen Radio Toulouse -La Radio 391 2000 

Broadcasting Station 337 700 

Ryvang 1150 1500 GERMANY 
Soro- Ministry of War 1153.8 1500 Berlin -Koenigswusterhausen Deutsche 4000 - 

Welle A. G. AFP 2900 18000 

EGYPT Berlin -Koenigswusterhausen Station .. AFT 1250 8000 

Cairo SRE 255 Berlin -Vox Haus Funkstunde AB 566- 2000- 
483.9 4000 

EQUADOR Berlin- Witzleben Funkstunde A. G. 483.9 4000 

Guayaquil -J. Puig Verdaguer Berlin -Wolff's Bureau 2525 5000 

Bremen -Nordischer Rundfunk BMN 400 1500 

ESTONIA Breslau -Schlessische Funkstunde 322.6 5000 

Tallinn 408 500 Dortmund -Westdeutsche Funkstunde. 283 750 

Tallinn 1200 100 Dresden -Mitteldeutscher Rundfunk... 294.1 750 

Elberfeld- Westdeutsche Funkstunde .. 468.8 750 

FINLAND Frankfort -on- the -Main - Sudwest- 
Bjorneborg- Nuoren Voiman Liiton deutscher Rundfunkdienst. LP 428.6 4000 

Radiohydistys 311 200 Freiburg im Breisgau -Suddeutscher 
Hango -Nuoren Voiman Liiton Radio- Rundfunk. 577 9500 

hydistys 260 250 Gleiwitz- Schlesische Funkstunde 250 750 

Helsingfors -Civil Guards of Finland.. 375 2000 Hamburg- Nordischer Rundfunk EG 394.7 10000 

Jacobstad 275.2 200 Hamburg HA 394.7 4000 

Jyvaskyla- Nuoren Voiman Liiton Hanover -Nordischer Rundfunk 297 750 

Radiohydistys 297 250 Kassel -Sudwestdeutscher Rundfunk... 272 750 

Lahtis 318 180 Kiel -Nordicher Rundfunk 254.2 750 

Mikkeli- Nuoren Voiman Liiton Radio Koenigsberg- Ostmarken Rundfunk 329.7 4000 

hydistys 566 250 Langenberg LA 468.8 25000 

Pori -Nuoren Voiman Liiton Radio- Leipzig -Mitteldeutscher Rundfunk MR 365.8 4000 

hydistys 255 .3 100 Munich -Deutsche Stunde in Bayern .. WM 535 .7 1500 

Skatudden- Military Station Radio- Munster -Westdeutsche Funkstunde... MS 241 .9 1500 

Div 318 750 Norddeich KAV 1800 

St. Michel -Nuoren Voiman Liiton Nuremberg- Deutsche Stunde in Bayern 303 750 

Radiohydistys 566 250E Stettin -Funkstunde A. G. 236.2 500 

Tammerfors- Nuoren Voiman Liiton Stuttgart -Suddeutscher Rundfunk.... OKP 379.7 4000 

Radiohydistys 3NB 393 250 

Tampere 373 250 HAITI 
Uleaborg. 250 250 Prince Haitien Government HHK 361.2 1000 port -au- - . 

Viborg 214.3 750 - 

HAWAII 
FRANCE Honolulu KGHB 227 25C 

Agen -Dept. of Lot et Garonne 2BD 297 250 Honolulu -Honolulu Advertiser KGU 270 50C 

Angers -Radio Anjou 275.2 500 

Bordeaux 419.5 2000 HUNGARY 
Dijon 207.5 1000 Budapest- Hungarian States' Post and 

Grenoble- Ministry of P. T. T 588.2 1500 Telegraph MTI 555.6 100C 

Issy- les- Moulineaux- Ministry of War QGA 1800 500 Budapest- Magyar Tavirati Iroda 1050 200C 

Juan -les -Pins 230 500 Budapest- Hungarian Telephone & 

Lille 287 500 Radio Co. 555 .6 200C 

Lyon- Ministry of P. T. T YN 476 1000 

Lyon -Radio Lyon 
1.4,.- ....:11..o r a:.,..*, -., c P T T 

291.3 1500 
X51 500 

ICELAND 
Reykjavik 333.3 50C 
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60 FOREIGN RADIO BROADCASTING STATIONS INCLUDING U. S. POSSESSIONS 

Countries, Cities and Owners Call 
Letters 

Wave 
Length 

(Meters) 
Power 
(Watts) 

Countries, Cities and Owners Call 
Letters 

Wave 
Length 

(Meters) 
Power 

(Watts) 

INDIA 
Bangalore- Indian Broadcasting Co.... 

Mexico City = Secretaria de Industria, 
Comercio y Trabajo CZI 750 450 -505 

Bombay- Walter Rogers & Co. 2AX 226 Mexico City -Fabrica Nacional de Ves- 
Bombay- Bombay Residency Radio tuario IJ 500 

Club 2FV 375 220 Mexico City -F. C. Stephenex IR 250 100 
Calcutta -Radio Club of Bengal ... 2BZ 800 500 Monterrey- Roberto Reyes CYM 275 100 
Calcutta- Indian States & Eastern Monterrey -D. Constantino de Tar - 

Agency 5AF 425 1500 nava, Jr CYH 
Karachi -Karachi Radio Club 425 40 Monterrey- Constantino de Tarnava... CYS 311 250 
Madras- Crampton Elec. Co 220 120 Oaxaca- Federico Zonilla CYF 265 100 
Madras- Madras Presidency Club 2GR 400 200 Puebla- Augustin del P. Saenz CYU 312 100 
Rangoon -Radio Club of Burmah 2HZ 350 40 Saltillo -Colegio Ateneo Fuente 450 135 

Tampico CYE 360 100 
IRISH FREE STATE Vera Cruz -Ministerio de Comunica- 

Cork 6CK 400 1500 caciones.. CYC 300 500 
Dublin -Government 2RN 319.1 1500 Vera Cruz CYD 250 500 

ITALY MOROCCO 
Milan -Unione Radiofonica Italiana.... IMI 315.8 1500 Casablanca -Radio Club de Moroc CNO 250 500 
Naples -Unione Radiofonica Italiana ... INA 333.3 1500 
Nice 362 1000 NETHERLANDS 
Rome-Unione Radiofonica Italiana IRO 450 3000 Amsterdam PCFF 2125 

Bloemendaal 566 
JAPAN De Bilt PCFF 1100 1250 

Keijo- lieijo Broadcasting Co. JODK 345 1000 Eindhoven -Phillips Lamp Works PCJJ 30.2 
Nagoya -Nagoya Radio Broadcasting Co. JOCK 360 1000 Hilversum -Nederlandische Seintoellen 
Osaka -Osaka Central Broadcasting Co. JOBK 385 1000 Fabriek PFBI 1000 10000 
Tokyo -Tokyo Central Broadcasting Co. JOAK 375 1000 Iilversum HDO 1060 5000 

Scheveningen 1950 2500 
JAVA 

Batavia -Bataviasche Radio Vereening- NETHERLANDS EAST INDIES 
ing JFC 220 40 Soe abaya- Radiotelegraph Club 90 

KWANTUNG NEW ZEALAND 
Dairen- Government Bureau of Corn- Auckland- Newcomb (Ltd.) 1YL 260 00 

munications JQAK 395 500 Auckland -The Radio Broadcasting Co 
of New Zealand 1 YA 333 500 

LATVIA Auckland -La Gloria Gramophone Co 1 YB 275 50 
Riga KCX . 526.3 2000 Auckland -L. R. Keith IZO 330 50 

Christchurch -Radio Broadcasting Co 
LITHUANIA of New Zealand 3AC 240 10 

Kovno 2000 2000 Christchurch -Radio Broadcasting Co. 
of New Zealand . 3YA 306 500 

LUXEMBURG Dunedin -Otago University 4X0 140 
Luxemburg LOAA 217.4 250 Dunedin -Radio Broadcasting Co. of 

New Zealand 4YA 463 750 

MEXICO Dunedin -Radio Supply Co. 4Y0 370 500 

Chihuahua- Federal Government CZF 310 250 Dunedin -Radio Broadcasting Co . VLDN 380 750 

Chihuahua -Telefonos Del Gobierno del Gisborne- Gisborne Radio Co. 2YM 260 500 

Estado de Chihuahua ZCF 310 250 I 

Napier -B. C. Spackman 2YL 190 100 

Chihuahua -Compania Telefonica . XICE 500 500 Wellington -Broadcastings Ltd. 2YB 275 15 

Guadalajara -Radio Club - Degollado Wellington -Radio Broadcasting Co. of 

Theatre 280 10 
New Zealand 2YA 420 3000 

Guadalajara -Federal Military Com- Whangerei-N. C. Shepherd IYC 250 15 

mand FAM 490 1000 
Mazatlan -Castulo Llamas CYR 475 250 NORWAY 
Merida -Partido Socialista del Surestan CYY 549 100 Bergen- Bergen Broadcasters 370.4 1500 
Mexico City -Efran R. Gomez . CYA 300 500 Fredrikstad- Broadcasting Co. A. S.... 384.8 750 
Mexico City -Jose J. Reynosa (El Buen Hamar- Broadcasting Co. A. S. 566 750 

Tono) CYB 275 500 Natodden- Broadcasting Co. A. S 447.8 
Mexico City -Miguel S. Castro (La High Oslo- Broadcasting Co. A. S. OSLO 461.5 1500 

Life) . CYH 375 100 Porsgrund- Broadcasting Co. A. S. ... 504 750 
Mexico City- General Electric Co. CYJ 410 1000 Rjuken- Broadcasting Co. A. S. 443 250 
Mexico City -"El Universal" CYL 400 500 Stavanger 277.8 250 
Mexico City- Martinez y Zetina . CYO 425 100 Tromso - Tromso Broadcasters 500 
Mexico City -Excelsior Compania Edi- Trondhjem 243.9 

torial CYX 260 750 
Mexico City -La Liga del Radio . CYZ 400 100 PARAGUAY 
Mexico City- Departamento de Educacio CZE 357 1000 Asuncion. 12 
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FOREIGN RADIO BROADCAST STATIONS INCLUDING'U. S. POSSESSIONS 61 

Countries, Cities. and Owners Call 
Letters 

Wave 
Length 
(Meters) 

Power 
(Watu) 

Countries. Citia and Owners Call 
Letters 

PERU SWEDEN 
Arequipa -Augusto Gilardi 30A 240 10 Boden- Radiotjanst SASE 

Lima -Peruvian Broadcasting Co .. OAX 380 1500 Boras SMBY 

Lima- German Gallo 50A 250 20 Club SMUC Eskilstume -Radio 
Lima -Enrique Perez 40A 250 20 Falun -Radiotjanst SMZK 

Gaevle -Radio Club SMXF 

PHILIPPINE ISLANDS Goteborg -Radiotjanst SASE 

Baguio KZUY 359.9 500 Halmstad SMSB 

Iloilo KPM 400 500 Helsingborg SMYE 

Manila -Radio Corp. of the Philippines KZIB 260 500 Jonkopings -Jonkopings Rundradiosta- 
Manila -Radio Corp. of the Philippines KZKZ 270 500 tion SMZD 

Manila -Radio Corp. of the Philippines KZRM 413 1000 Kalmar SMSW 

Manila -Radio Corp. of the Philippines KZRQ 400 1000 Karlsborg -Radiotjanst SASF 
Karlsborg SAJ 

POLAND Karlskrona SMSM 

Cracow . 
422 1500 Karlstadt -Radio Club of Karlstad ..... SMXG 

Posen 344.8 1500 Karlstadt SMXZ 

Warsaw- Government PTR 380 700 Kristinehamm SMTY 
Warsaw AXO 1111 10000 Linkoeping -Radio Club SMUV 

Linkoeping SMUV 

PORTO RICO Malmo- Radiotjanst SASC 

San Juan -Radio Corp. of Porto Rico.. WKAQ 340.7 500 Motala 
Norrkoeping -Radio Club SMVV 

PORTUGAL Orebro SMTI 
Lisbon- Grandes Armazens do Chiado. . PIAA 310 150 Ostersund 
Montesanto -Government Wireless Sta- Saffle SMTS 

tion CTV 2450 1500 Stockholm -The Swedish Broadcasting 
Co. SASA 

SAN SALVADOR Sundsvall -Radiotjanst SASD 
San Salvador- Government of el Sal- Trodhattan - Trodhattans Rundradio- 

vador AQM 452 500 station SMXQ 
Uddevalla SMZP 

SENEGAL Umea SMSN 
St. Louis -Senegal Radio Club 300 100 Varborg SMSO 

SPAIN SWITZERLAND 
Barcelona -Radio Barcelona (Hotel Basle 

' 

HB3 
Colon) EAJ1 344.8 1500 HBA 

Barcelona -Radio Catalana EAJ13 462 1000 Berne- Radio -Genossenschaft 

Bilbao -Radio Club Vizcaina EAJ9 436 1000 Geneva -Radio Broadcasting Soc. of 
HBI 

Bilbao -Radio Vizcaya EAJ11 418 2000 Geneva 
HB2 

Bilbao- Armando de Otera 383 200 Lausanne- Lausanne Radio Society.... 

Cadiz -Radio Cadiz EAJ3 400 500 Zurich -Zurich University RGZ 

Cadiz -Radio Lahera EAJ10 297 1000 
Zurich -Zurich Radio Genossenschaft . . HBZ 

Cartagena -Enrique de Orbe 
Cartagena 

EAJ16 
EBX 

279 
1200 

1000 
1000 TUNISIA 

Madrid -Radio Espana EAJ2 393 3000 Tunis -French Army OCTU- 

Madrid -Escuela Superior 
' 

PTT 458 1000 
TUA 

Madrid -Antonio Castilla 
Madrid -Radio Iberica . 

EAJ4 
EAJ6 

375 
392 

6000 
1000 TURKEY 

Madrid -Union Radio EAJ7 373 3000 Osmanieh- Broadcasting Co 

Madrid .. EAJ12 306 2000 

Madrid -Radio Espanola EAJ15 490 1000 UNION OF SO. AFRICA 

Madrid EGC 1650- 2000 Cape Town -African Broadcasting Assn. WAMC 

2200 Durban -Town Council 

Malaga -SpanishTelecommunicationCo. EAJ25 325 1000 Johannesburg - African .Broadcasting 

Malaga- Alfonso Villota 325 200 Co. JB 

Oviedo (Cima) -Arturo Cima Fernandez EAJ19 340 1000 

Salamanca EAJ22 402.5 500 UNION OF SOVIET SOCIALIST 
San Sebastian -Sabino Ucelayeta EAJ8 346 2000 REPUBLICS (formerly Russia) 
Sevilla- Manuel Garcia Ballesta EAJ17 400 1000 Astrakhan RA26 

Sevilla -Jorge la Riva EAJ21 300 1000 Baku RA45 
Sevilla -Radio Club Sevillano EAJ5 344.8 1000 Bogorodsk RA8 
Valencia . EAJ24 360 1000 Ekaterinburg RA15 
Valencia -Jose Lopez Aznar EAJ14 500 500 Homel RA39 
Zaragoza EAJ23 325 1500 Irkutsk 

Ivanovo Voznesensk RA7 
STRAIGHTS SETTLEMENTS Kharkov RA43 

Singapore Malaya Amateur Wireless Kharkov RA24 - 
Society 330 150 Kiev RA5 

Wave 
Length 
(Meters) 

1200 
230.8 
250 
357 
204.1 
416.7 
215.8 
229 

201.3 
252.1 

1350 
1365 

196 
221 
221 
202.7 
467 
497.5 
260.9 

1320 
275.2 
218 
720 
252.1 

454.5 
545.6 

277.8 
294.1 
229 
297 

1100 
411 

Power 
Watts) 

1500 
250 
250 

1500 
260 

1000 
250 
250 

500 
250 

50 
5000 
2000 

150 
250 
250 

25 
250 
500 

30000 
250 
250 

1000 
500 

1500 
500 

250 
250 
250 
250 

250 
5000 

760 1500 
318 500 

515 -650 500 
496 1000 

1450 -45 500 

1200 

375 
400 

450 

700 
760 
750 
750 
925 

1300 
800 
640 
475 
775 

6000 

1500 
1500 

500 

1000 
1250 

250 
1250 

1000 
4000 
4000 
1000 
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62 FOREIGN RADIO BROADCASTING STATIONS INCLUDING U. S. POSSESSIONS 

Countries, Cities and Owners Call 
Letters 

Wave 
Length 

(Meters) 
Power 

(Watts) 
Countries, Cities and Owners Call 

Letters 

Wave 
Length 

(Meters) 
Power 
(Watts) 

UNION OF SOVIET SOCIALIST 
REPUBLICS (formerly Russia) Daventry -British Broadcasting Co .... 5XX 1604.3 5000 - 

Kniepropetrovsk 560 1000 10000 
Krasnodar RA38 513 1000 Dundee- British Broadcasting Co . 2DE 288.5 200 
Leningrad RA6 940 2000 Edinburgh- British Broadcasting Co... 2E11 294.1 200 
Leningrad RA42 1000 10000 Glasgow- British Broadcasting Co 5SC 405.4 1500 
Minsk RA18 950 1250 Hull- British Broadcasting Co. 6KH 288.5 200 
Moscow- Sokolniki 1010 2000 Leeds - Bradford -British Broadcasting 
Moscow -Trade Union KAZ 450 2000 Co 2LS 277.8- 200 
Moscow- Lubovitch 365 254.2 
Moscow MSK 650 2000 Liverpool- British Broadcasting Co . 6LV 297 2000 
Moscow -Union of Soviet Workers RA4 675 500 London -British Broadcasting Co 2L0 361 .4 3000 
Moscow -Kominern RDW 1450 40000 Manchester- British Broadcasting Co.. 2ZY 384.6 1500 
Moscow -Radio -Peredatcha RAI 420 2000 Newcastle- British Broadcasting Co.... 5NO 312.5 1500 
Niji- Novgorod RA13 1400 1500 Nottingham- British Broadcasting Co. 5NG 275.2 200 
Novosibirsk RA33 700 4000 Plymouth- British Broadcasting Co.... 5PY 400 200 
Odessa RA40 1000 1250 Poldhu- British Broadcasting Co 2YT 
Rostov -on -Don RA14 820 1250 Sheffield- British Broadcasting Co 6FL 272.7 200 
Saratoff 700 1000 Stoke -on- Trent -British Broadcasting 
Sevastopol RA9 800 1000 Co . 6ST 288.5 200 
Sta ;'ropol RA20 655 1250 Swansea -British Broadcasting Co..... 5SX 288.5 200 
Tashkent RA27 800 4000 
Tiflis 870 4000 URUGUAY 
Tver RA44 965 1250 Montevideo -Radio Sudamericano CWOZ 320 500 
Ust- Syssolsk REG 1000 1250 Montevideo CWOA 1000 
Veliky- Ustjuk.. RA16 1010 1250 Montevideo -Diario "El Dia" CWOR 350 500 
Vladivostok RA17 456 1250 Montevideo -Danree & Cia CWOF 300 100 
Vladivostok -Union of Soviet Worker's Montevideo -Templo Metodista . CWOG 280 10 

Radio Club RL20 480 1500 Montevideo -Instituto Metereologico .. CWOB 250 50 
Voronesh RA12 950 1250 Montevideo -General Electric Co. of 

Uruguay .. CWOS 380 500 
UNITED KINGDOM 

Aberdeen- British Broadcasting Co 2BD 500 1500 VENEZUELA 
Belfast -British Broadcasting Co 2BE 306.1 1500 Caracas -Empresa Venezolana de Radio- 
Birmingham-British Broadcasting Co. 5IT 326.1 1500 telefonia AYRE 375 1000 Bournemouth -British Broadcasting Co. 6BM 491.8 1500 
Cardiff - -- British Broadcasting Co. 5WA 353 1500 YUGOSLAVIA 
Chelmsford - British Broadcasting C.o.. 2BR 

I Agram (Zagreb) 310 1000 
Paventry 5GB 491 .8 Belgrade -Cie. Generalle De T.S.F..... HFF 225.6 1000 

e 

va 

sg 

1~II . µ .4! 
an sarv¢a -.. STATION WNYC grtcM0..w:..- NEW YOR4,N.Y laCHARLOTTE 

REYNOLDS 
CROFTS KIDDIES f&ri.:KilgrasWa - 

r 
... 

STATION WNAC 
BOSTON, MASS. 

WILL DODGE ANDTHE 
POLAR BEARS 

VN9I.V/9tYtfW 
1.a: ..rrrrs+ew.urr 

..KOrue wmrv 
YAftmowatmi 

iblOe 

STATION WFLA 
ZONA GALE TRADER 

CLE ARWATER 
FLORIDA 

sowoommooperow 

r 
ON 
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; A; 

4 THE AMERICANSINGERS 
COLUMBIA BROADCASTING 

SYSTEM 
EXCLUSIVE ARTIST'S 

STATION WCEL 
CHICACO,ILL. 
DORIS SCHENK 
ORGANIST 

STATION KEW B 
LOS ANGELES, CALIF, 

LOUISE FAZE NDA 
GUEST ANNOUNCER 

STATION WPSC 
STATE COLLEGE PA. 

ADA J. ROMIG 
SOPRANO 

-14 

STATION F I 

LOS ANGELES,CALIF. 
FIRST NATIONAL 

BEAUTY CONTEST 
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A NEW SERVICE FOR THE CUSTOM- SETBUILDER 

RADIO LISTENERS' GUIDE 
AND CALL BOOK, 
230 Fifth Avenue, 
New York City. 
Gentlemen: 

Without cost or obligation 
to me, kindly insert the at- 
tached Custom-Made-Set offer 
in your next issue. 

Name 

Address 

City State 

Ç 
This issue marks the inauguration of a 
new service to our readers who are 
building radio sets. 

In the next issue of RADIO LISTENERS' 
GUIDE AND CALL BOOK, we will print a 
page called 

THE RADIO SET MARKET 
in which every reader who is making 
radio sets for sale, can place his offer 
before the public without cost. 

No. 655-Setbuilder In Los Angeles, Cal., 
has 5 -tube Hennesey- Atterton sets for sale. 
Specializes in this kind of set. Can build 
any make of set to order. Write. 

This is the way each offer will be listed; 
and any inquiry referring to the code 
number under which your offer is listed, 
will be forwarded to you immediately - 
without cost. 

We believe this service will be a great 
boon to the custom -setbuilder. 
It will open a national market-help dis- 
pose of more sets -and make more 
money for you. 

Besides opening our columns to our 
readers for this purpose, we have made 
this service absolutely free and with con- 
ditions easy enough for all to live up to: 

CONDITIONS 
Not more than fifty words to each ad- 
vertisement. Each request must be 
written on a separate sheet of paper, to 
which the coupon appearing below 
?mist be attached. No request will be 
considered without coupon. 

RADIO LISTENERS' GUIDE &CALL BOOK 
230 5th Ave., N. Y. C. 
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COMMUNITY 
set builders are 

making good incomes. Manufac- 
turers, jobbers, and dealers who sell 
parts for radio sets report that men 
who build radio receivers for sale in 
their own communities are becoming 
more and more numerous and that, 
judging from their purchases, they are 
doing a good business. 

One community set builder re- 
cently ordered parts for his one 
hundred and twelfth set. He sold 
nearly all of his receivers to farm- 
ers. He knew at the start that 
farmers usually wanted the simplest 
set that was possible to build, but 
that they wanted one that would 
cover good distance and deliver 
good volume. He designed a set 
so simple that all the user had to 
do was to turn a switch and tune 
in. After the first few sales the 
orders came in as fast as he could 
build the sets. 

A New York advertising man, 
who was paying for a home in the 
country, started building and sell- 
ing sets and reduced his mortgage. 
An inventor who needed to try out 
his radio devices under average con- 
ditions built, sold and serviced re- 
ceivers so that he actually made a 

profit on experimental work that 
otherwise would have run up his 
expense. 

A Canadian world war veteran 
who came home disabled took up 
set building for his .own amusement 
and developed it into a profitable 
business. He erected a small broad- 
casting station in order to provide 
programs for customers who could, 
not afford sets powerful enough to 
bring in distant programs. That 
produced many sales. 

A minister who started building a 
receiver to pass the time while he 
was sitting up with a sick child 
kept right on building them when 
he found out how many of his 
parishoners wanted them. 

One set builder is a salesman who 
makes several trips to Europe every 
year. He builds a portable set, 
demonstrates it during the voyage, 
takes orders from the passengers, 
builds their sets on board or after 
he reaches home, and makes a con- 
siderable amount of money besides 
his income from his regular job. 
His orders for parts run as high as 
a thousand dollars at one time. 

Another makes the acquaintance 
of officers and men from the steam- 
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ships in the harbor, takes orders 
and builds sets that provide amuse- 
ment on shipboard during many a 
long voyage. 

Most community set builders, 
however, are men who enjoy work- 
ing with tools, who are fascinated 
by the new science of radio, and 
who make money because it is just 
as easy to capitalize their ability as 
it is to work just for the fun of 
working. 

Easy to Begin 
Anyone can begin building radio 

sets at any time if he has even a 
little mechanical ability and a small 
amount of money to invest. 

Many types of receivers can be 
purchased in the form of kits. 
Every part is included in the kit. 
even screws and wire. The price 
of the kit may be 20% to 40% 
lower than the regular retail price 
of the completed set. The man 
who assembles and sells it makes 
the difference. 

Complete instructions, diagrams 
and templates are furnished with 
the kits. Even a novice can read 
the instructions paragraph by para- 
graph, trace the circuit on a blue- 
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print, perform one opera 
tion at a time and thus 
assemble the receiver and 
make it work successful- 
ly. The first set assemb- 
led may take several 
hours, but practice re- 
duces the time required. 

One s e t builder on 
Long Island assembles a 
three -tube outfit in fifteen 
minutes. He and his 
brother, who s t a r t e d 
building and selling sets 
some time ago, are mak- 
ing $100 a week apiece. 
They have each bought a 
good car, which enables 
them to cover more terri- 
tory and do more business 
than they could at the 
start. O n e assembles 
most of the sets ; the other 
delivers and installs them, 
takes orders and collects. 

They surprised a radio 
dealer recently by buying 
4 0 0 amplifying trans- 
formers at one time, and 
secured them at a bargain 
price. They work in their 
own homes and have very 
little overhead expense. 

Costs Little to Start 
A complete kit for a 5- 

tube radio receiver can be 
purchased as low as 
$17.95. This includes a 
drilled and engraved 
panel, baseboard, coils, 
condensers, dials, trans- 
formers, rheostat, poten- 
tiometer, sockets, jacks, 
switches, grid leak, bind-. 
ing posts, resistances, 
screws, angles, blue print and 
tions. 

A cabinet will cost about $4.00 ad- 
ditional. Aerial equipment, tubes 
and batteries or battery substitute 
for such a set can be purchased for 
less than $30, so the complete outfit, 
ready to install, costs a little over 
$50. 

Not more than a day is needed to 
assemble and install the set and if it 
is sold as low as $65 the builder 

clears more than $10 on his day's 
work. Those who use only their spare 
time for this work add from $10 to 
$30 to their weekly incomes. 

After a set builder is thoroughly 
familiar with parts, circuits and other 
details of his work, he may be able 
to buy separate parts even more 
cheaply than parts in kits, design his 
own receivers and make larger profits. 

Where to Buy Parts 
Parts can be purchased from whole- 

can be purchased for about the same 
amount that the separate parts would 
cost if purchased at the usual local re- 
tail prices. Only men who really en- 
joyed the work of building receivers 
continued doing it and they are the 
ones who are becoming community set 
builders and developing into profes- 
sional radio men. 

One concern whose total business 
two or three years ago was made up 
of 90% sales of parts and 10% sales 
of complete receivers found last year 

that only 10% of its sales 
were parts while 90%1 
were complete receivers. 

The sale of parts to 
men who are building sets 
for their own use or for 
sale to their neighbors is 
now handled mainly by a 
few stores in larger cities 
and by the mail order job- , 

bers. One of the largest 
of the mail order radio 
houses, located in Chica- 
go, states that 30% to 
40% of its orders now 
come from community set 
builders. 

A manufacturer whose 
service department 
handles much correspon- 
dence from community 
set builders turns the cor- 
respondence over to job- 
bers. The jobbers list 
these local set builders as 
small manufacturers, or 
as dealers, as soon as the 
amount of their orders 
justifies such classifica- 
tion. 

In some cases even a set 
builder who is just start- 
ing can secure wholesale 
prices by stating that he is 
opening a business and 
ordering a very moderate 
amount of equipment. 

Few Tools Needed 
Many sets can be as- 

sembled with a screw 
driver and a pair of pliers. 
An assortment of screw 
drivers and pliers may 
make the work easier. 
Connections usually are 
soldered, but there are 
kits so designed that no 

. 
Authorized 

Jipmmarlunbakobertg 
Radio-Trician 

NOTICE TO CUSTOMERS: - 
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NOTICE TO RADIOTRICIAN:_ 
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phis is to Certify that 

joImDoi' 
has subscribed to the Hammarlund- Roberts Code 
of Ethics and is hereby officially appointed the 
Authorized Radie '.Trician of this locality and 
carries our endorsement as to his ability to build 

Hammarlund- Roberts Receivers 
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date»nootb. 

I HAMMARLUND- ROBERTS, INC. 
1182 Broadway New York City 

t 
r 
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In order to indicate that the interest of the radio parts manufacturer is behind the fellow who considers custom- setbuilding seriously, the above shows a certificate of authorization, size 11" x 14tß, issued to the set - builder for display purposes. A system of business operations, such as advertising, direct mailing, etc., is also planned out for him. 

instruc- salers or jobbers, if ordered in quan- 
tity. Many radio dealers, especially 
in the smaller places, have discon- 
tinued lines of parts and are selling 
only complete receivers. During the 
past year there has been a great swing 
from the building of sets in the home 
for home use, to the purchase of 
factory -built sets and sets built by 
community set builders. 

The retail prices of receivers have 
been reduced until a factory -built set 
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solder or soldering iron are re- 
quired. A good job of soldering 
probably improves a set that is to 
bring in distant stations. In any case, 
$5 to $10 will purchase all the tools 
that a beginner needs for assembling 
simple sets. 

The community set builders report 
that customers are not hard to find. 
It is natural to believe that the sparsely 
settled districts, far from radio deal- 
ers, would be the best field for the 
community set builders, but one dealer 
who handles thousands of accounts 

Below is a view of a professional enstom -set 
builder's laboratory. This business was start- 
ed by its owners on a small scale and today is 
one of the largest of its kind in the city. 

away music lovers and give dis- 
criminating persons a bad impression 
of radio.. 

The community set builder, on the 
other hand, has an opportunity that 
many of them have been quick to 
grasp. A set can be built at home and 
adjusted till it gives good results. Re- 
ceiving conditions u: tally are good in 
residential sections. A few neighbors 
are invited in to hear the set. Usually 
someone asks the builder where he can 
secure such a set. When the builder 
offers to sell his set, the neighbor takes 

69 

tomer from the one receiver that is 
demonstrated. 

Public Demonstrations 
If it becomes necessary to adver- 

tise, the community set builder favors 
a local school, church or club by in- 
stalling a receiver and bringing in 
some outstanding event such as a 
world series baseball game. Some- 
times the institution charges an admis- 
sion fee for the radio entertainment 
and thus raises money to buy the re- 
ceiver. In any case, a successful 

states that they are more numerous in 
the cities where competition is keenest. 

Manufacturers, wholesalers and 
jobbers often say that local radio 
dealers seldom work their territory 
thoroughly. Any energetic set builder 
can take orders regardless of the num- 
ber of dealers in town. 

A dealer usually puts a receiver or 
two in his window, shoots a loud 
speaker out of the door and waits for 
customers to walk in. Receiving con- 
ditions often are bad in business loca- 
tions and loud speakers often scare 
away more trade than they bring in. 
They have to make a big noise in 
order to be heard above the din on 
the street and often they make harsh 
and disagreeable noises that drive 

it as a favor. The builder can install 
it and make sure that it is working 
well. 

The customer, of course, tells every- 
body in the neighborhood about his 
new radio set and invites others to 
hear it. This is the best advertising 
in the world and costs nothing. His 
home becomes a demonstration station 
for the builder, and those who want 
to see him about buying a set do not 
have to wait to go down town the next 
day but can go right around to his 
home. One dealer says that a sale can 
be made much more easily in a home 
than in a store, because the atmosphere 
of a home does away with sales re- 
sistance and there is nothing to attract 
the attention of the prospective cus- 

A corner of the assembly room of another 
prospering professional set builder located in 
a large city. The owner of this estabishment 
also relates the day when he started in a 
small way, and asserts that any wide -awake 
fellow has the same opportunity to start in 

business. 

demonstration usually brings someone 
to the set builder who wants to buy a 
receiver of the same kind. This often 
results in bringing in a whole new 
groúp of customers who have been 
influenced by the demonstration. 

One man in a Connecticut town in- 
stalled a receiver and seven loud 
speakers in the local high school every 
two weeks, so that the school could 
receive the course of instruction in 
Music Appreciation that was broad- 
cast by WTIC under the auspices of 
the state board of education. He 
stated that it was well worth while as 
advertising. 
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There are many persons who prefer 
a hand -made, custom -built article to 
one that is made in a factory. The 
community set builders find such cus- 
tomers profitable. Whether kits are 
purchased and assembled, or separate 
parts put together, they can give their 

prices on parts. H;, can duplicate al- 
most any type of receiver, add such 
touches of individuality as will please 
the customer, sell the set at the same 
price that the customer would have to 
pay for it at a retail store and still 
make a profit. The customer, if he 

Cooperation With Competitor 
A business man who leases a store 

in a business section, spends money 
for advertising and conducts business 
in the ordinary way, often feels ag- 
grieved when someone else starts a 

I Build the Best 
In Radio, AND SAVE YOU MONEY 

A CUSTOM -BUILT set with CUSTOM -BUILT results at an 
astonishing low cost! Built with the very finest parts in the 
industry and built expressly for you and for maximum results 
tinder local reception conditions! 
The "Iii-Q Six" CUSTOM -BUILT Receiver is the greatest ad- 
vance in radio of recent years. For sensitivity, selectivity and 
marvelous tone quality it is being acclaimed everywhere. 
I can build this wonderful instrument for you to fit any type 
cabinet or console you wish -AND STILL SAVE YOU AT LEAST 
$100 OVER FACTORY -ASSEMBLED SETS! Write or' phone for 
demonstration. 

YOUR NAME 
AND ADDRESS ITERE 

...1111111111111111111.1111111111.11"."-- 
- 

Directly above is shown a double column newspaper ad with space for the setbuilders' name and address as furnished by an organization of cooperative radio manufacturers which is collaborating with the custom - setbuilder. 

A single column news- 
paper ad in plate form 
furnished by Iiammar- 
lund- Roberts, Inc. This 
service indicates the 
extent to which the 
manufacturer offers his 
cooperation to the set - 
builder. An ad of this 
type costs compara- 
tively little in a local 

newspaper. 

customers practically any circuit, any 
cabinet, any type of power supply and 
any kind of loud speaker that they 
want. The customer who buys an ex- 
clusive receiver, built to his own speci- 
fications, often is as proud as a woman 
with an exclusive Paris hat. 

Customers who demand exclusive- 
ness usually expect to pay well for it, 
but if it is necessary to figure closely, 
the community set builder can meet 
any competition that is offered in his 
territory. As soon as he begins to usè 
parts in any considerable quantity, 
manufacturers, wholesalers and job- 
bers are glad to list him as a small 
manufacturer and give him the lowest 

A two color mailing folder 
such as the above, im- 
printed with the set build- 
er's name and address 
Is also furnished for his 
local business campaign. 

A double postcard for mailing in a setbuilder's local 
campaign. One section carries his message request- 
ing permission to demonstrate the set. The other 
section is return card from prospect, making ap- 

pointment for demonstration. 

checks up the list of parts used, will 
think he is getting a bargain because 
he could not buy the parts for much 
if any less than he paid for the com- 
plete receiver. 

There are some customers to whom 
price is no object and who will not 
buy anything that seems cheap. For 
such persons there are factory -made 
sets priced as high as $2,500. A set 
builder who is eno gh of an artist to 
design a cabinet that will harmonize 
with the interior of the room where it 
is to be installed has a chance to make 
sales that the average builder and 
dealers cannot hope to make. 

competing business, in his own home, 
without the usual overhead expense. 
If there must be any conflict of in- 
terests, the community set builder can 
hold his own because his own neigh- 
bors know him and he is so near to 
his customers that he can make sure 
that they are satisfied. 

In some ways he can work more 
efficiently than a large organization 
that must depend upon the average 
run of employees, some of whom may 
be careless. The best way, however, 
is for the community set builder to co- 
operate with others who are selling 

(Continued on page 191) 
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WITH radio conditio ns such as 
exist in the United States to- 

day it is no longer feasible for the 
amateur set builder to attempt the 
design of his radio receiver. In 
order to obtain satisfactory recep- 
tion in districts which are con- 
gested with the signals of super- 
power broadcasting stations, as in 
practically the entire eastern and mid- 
dle western parts of the country, it is 
necessary to possess a set which has 
been carefully designed by competent 
engineers. Then, and then only, does 
the novice fully experience the pleas- 
ure of hearing radio music free from 
distortion and interference, and only 
with the best type of receiver is he 
able to pick -up distant stations with- 
out the interference of locals. 

Although the wise amateur willing 
lv deprives himself of the pleasure of 
designing his set, there is no reason 
why he should forego the experience 
of building a receiver. For years' the 
manufacturers of radio parts have di- 
ected their engineering staffs to con - 
centate their efforts on the develop- 
ment of receiver designs for home 
construction. These receivers are of 
all types and many of them, when 
properly constructed, equal the best 
factory constructed set in perform- 
ance and appearance. An added ad- 
vantage of this system is that many 
of the designs have been worked out 
so carefully and the directions are so 
explicit that the set may be built suc- 
cessfully by anyone regardless of the 
extent of his previous radio experi- 
ence. 

From the viewpoint of the amateur 
there are often many reasons why it 
is desirable to assemble a set at home 
rather than buy a complete factory 
product. In the first place, with a 
given amount of money, it is possible 
to obtain far greater value in a home 
built set due to the saving of factory 
labor. Secondly, he may be assured 
of the best possible workmanship and 
that parts of the highest quality are 
used throughout. Thirdly, he becomes 

thoroughly familiar with the con- 
struction and is, therefore, able to 
make repairs in the 'future if they 
should be required. Fourthly, it sat- 

LIST OF PARTS 
1 "Hi -Q Six" Foundation Unit (con- 

taining drilled and engraved Mi- 
carta panel, four complete alumi- 
num shields, drilled Van Doorn 
steel chassis, shafts, cams, resist- 
ance units (R 1 to 6) wire, screws, 
nuts, washers and all special hard- 
ware required to complete receiv- 
er) 

1 Samson symphonic transformer, T1 
1 Samson transformer, type HW -A3, 

3 to 1 ratio, T2 
4 Hammarlund .0005 mfd. midlinc 

condensers, Cl, C2, C3 and C4 
4 Hammarlund "Hi -Q Six" auto - 

couple coils, type HQ64, L1, L2. 
L3, and L4 

4 Hammarlund radio frequency 
chokes, type RFC -85, L5, L6, L7 
and L8. 

1 Hammarlund illuminated drum dial 
6 Benjamin Cla -Ra -Tone sockets, No. 

9040. 
2 Amperites, No. 1 -A, R7 and R8 
1 Amperite, No. 112, R9 
3 Acme Parvolt % mfd. series A by- 

pass condensers, C5, C6 and C7 
1 Carter No. 1R -6 "Imp" rheostat, 

R11 
1 Carter No. 2 -A "Imp" battery 

switch, SW 
1 Sangamo .00025 mfd. fixed mica 

condenser, C8 
1 Sangamo .001 mfd. fixed mica con- 

denser, C9 
1 pair Sangamo grid -leak clips 
1 Durham metallized resistor, 2 mcg- 

ohms, R10 
1 Yaxley No. 660 cable connector 

and cable, P 
3 Eby engraved binding posts 
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isfies the masculine creative desire in 
a very enjoyable manner. 

For those who plan to build a re- 
ceiver and who are looking for a set 
of the highest possible quality, the 
design described in this article is pre- 
sented. The set is known as the Cus- 
tom -Built Hammarlund- Roberts Hi- 
Q -Six, and possesses all of the most 
modern electrical and mechanical fea- 
tures known to the radio trade. It is 
the result of one year's intensive re- 
search and development work on the 
part of engineers of ten of the coun- 
try's leading radio parts manufactur- 
crs, and is described, by the design - 
es, as their conception of a perfect 
six -tube receiver. 

In the electrical circuit of the set 
the same basic principles, which prov- 
ed so popular and efficient in last 
year's design, are still employed, but 
so many improvements have been 
made that the new set bears but 
slight resemblance to the previous 
model. The set is assembled on a 
metal chassis of the latest type with 
all wiring concealed on the under 
side. Shielding is employed and all 
apparatus in the tuned circuits is 
housed in four metal stage shields. 
Automatic coupling variation is still 
used and the mechanical arrangement 
has been - greatly improved. The out- 
ward appearance of the set has also 
been improved with illuminated tun- 
ing controls of the drum type. The 
circuit itself has also been changed 
and improved and a stage of radio 
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frequency amplification has been add- 
ed. In its present form it includes 
three stages of tuned radio frequency 
amplification, a non -regenerative de- 
tector and two stages of transformer - 
coupled audio frequency amplification. 

In describing this set the expres- 
sion `custom -built' is used, and it 
should be explained that this term has 
been selected advisedly. The set may 
be compared with the custom -built 
automobile of today which incorpor- 
ates all the features of the best of 
the quantity production cars plus 
many exclusive refinements. This set 
is the joint creation of ten well - 
known radio laboratories which have 
concentrated their engineering skill on 
the production of a receiver which 
gives the finest possible results. Each 
laboratory specialized on perfecting 
one particular part of the circuit and 
as a result every feature of the de- 
sign has received the proper consid- 
eration. 

Bef ore entering into a description 
of the construction of the receiver 
the various electrical and mechanical 
features and the way in which they 
have been attained will be considered. 
In this connection it should be ex- 
plained that six important claims are 
made for this receiver. They are : 

adequate selectivity for all receiving 
conditions, highest possible sensitivity, 
excellent tone quality, mechanical per- 

fection, pleasing commercial appear- 
ance and ease of construction and ad- 
j ustment. 

In every radio receiver, obtaining 
the proper degree of selectivity is by 
far the most important consideration. 
Too much selectivity is just as detri- 
mental to reception as the lack of sel- 
ectivity. Although broadcasting sta- 
tions are assigned a particular f re- 
quency their signals actually cover a 
band of frequencies approximately 10 
kilocycles wide, due to the fact that 
voice frequencies up to 5,000 cycles 
are transmitted regularly. Therefore, 
if a receiver is too selective it will 
cause distortion of the music by ex- 
cluding the higher voice frequencies. 
This phenomena is known as "cutting 
sidebands." On the other hand, if a 
set tunes too broad or is lacking in 
selectivity interference will be experi- 
enced from stations operating on ad- 
jacent wavebands. In this case the 
rule which applies is, as the selectivity 
is increased the sensitivity decreases, 
and vice versa. 

From the above it may be seen that 
the correct design of the radio fre- 
quency circuits determines the three 
most important characteristics of a 
receiver, -viz, the selectivity, sensitiv- 
ity and tone quality, and in the new 
Hi -Q the greatest care was exercised 
when developing this part of the set. 

The use of three totally -shielded cor- 
rectly designed stages of tuned radio 
frequency amplification connected in 
cascade has produced a receiver 
which has no tendency to cut side 
bands and which is sharp enough to 
prevent interference from other sta- 
tions even in the most congested dis- 
tricts. Three tuned stages also assure 
ample sensitivity, but an additional 
feature has been added which has 
made the sensitivity uniform on all 
wavelengths within the broadcast 
waveband. As it is the tendency of 
all sets to be more sensitive on the 
short waves than on the high waves 
a mechanical arrangement has been de- 
vised which automatically increases 
the coupling between the coils as the 
wavelength is increased which com- 
pensates for the normal loss of selec- 
tivity. 

Best possible tone quality is also 
assured by the design of the audio 
circuits of the receiver. Two stages 
of transformer coupled audio fre- 
quency amplification are employed 
and the best apparatus has been used 
throughout. The transformers which 
have been selected are of the highest 
quality and provide practically distor- 
tionless amplification. Use of a pow- 
er tube in the last audio stage also pre- 
vents distortion which might be 
caused by overloading. 

A top view of the Custom -Built Hammarlund- Roberts Hi -Q Six. Note how the rocker 
manta, Si, S2, 53, and 54. All other components are clearly indicated with letters 

arms are arranged within the shielded compart- 
and numerals corresponding with diagrams. 
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L1 R4 1¡ L2 R5 , V21 L3 R6 /V31 L4 C8 ?V4 L8 T1 

R1 

1 METAL BASE. 

L 

The schematic wiring diagram of the receiver is 

The schematic wiring diagram of 
the Hi -Q receiver will be found in 
the illustration directly above. First 
it will be noticed that the three radio 
frequency stages (S1, S2 and S3) 
and the detector circuit (S4) are to- 
tally shielded. In the diagram the 
dotted lines which enclose each stage 
show the apparatus and wiring which 
is located within each shield compart- 
ment. 

Electrically each of the four tuned 
circuits are alike in all important 
respects. I'he four radio frequency 
transformers (LI, L2. L3 and L4) 
of identical characteristics are used 
as the inductances of the circuits and 

shown above. All 

e# 

C-9 C-9V'1 G-4 1V} +9 V 

B+ 135V.1 e+67V. 
parts are clearly indicated to correspond with the picture diagram 

photos and list of parts. 

these are tuned independently with 
four .0005 mf. variable condensers 
(Cl, C2, C3 and C4). The adjust- 
ment of the condensers is controlled 
by a double drum dial. Condensers 
Cl and C2 are tuned with the left 
section of the dial and condensers 
C3 and C4 are tuned with the right 
section. 

Coupling between the primary and 
secondary' windings of the radio fre- 
quency transformers is also varied by 
adjustment of the drum dial. On 
the short wavelengths the coupling is 
very loose and as the wavelength is 
increased the coupling increases. The 
variable coupling feature is entirely 

automatic and is accomplished with 
cams which are connected with the 
dial. ,Therefore, as the condensers 
are tuned the coupling is adjusted at 
the same time. 

Another interesting refinement in 
the radio frequency circuits is the use 
of the three radio frequency chok 
coils (L5, L6 and L7) connected in 
the plate supply circuit of tubes V1 
V2 and V3, and the three by -pass 
condensers C5, C6 and C7 connecte 
between the plate winding of th 
transformers and the filament circuit. 
The choke coils prevent interstage 
coupling f rom taking place in th 
plate supply wires and in this way 

A rear view of the set with the covers on the shielded compartments. The audio transformers, sockets and amperites are mounted on the 
rear of the sub -panel outside of the compartments. 
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NOTE: ALL SCREWEWIRE 

M)d 
HOLES 32- DRILL. 

3" 

CUT OUT 
FOR 

DRUM DIALS. 

The location 

µti 

9"; 
Nm 16 

f 
< 

zo $" 

of holes drilled in the metal sub -panel is shown in this layout. 

avoid another form of distortion and 
the condensers provide a low resist- 
ance path between the plate and the 
filament for the radio frequency cur- 
rents. The choke coil L8 and the by- 
pass condenser C9 in the detector cir- 
cuit help prevent distortion by keep- 

ing the radio frequency currents out 
of the audio circuits. 

Thre three fixed resistors (R1, R2 
and R3) , which are wound on small 
fiber strips, serve two important pur- 
poses in the operation of the receiver. 
In the first place they cause a drop in 

ANT. SPEAKER 

Z. 

voltage which is used to bias the 
grids of the three radio frequency 
tubes (VI, V2 and V3) , and second- 
ly, they limit the filament voltage and 
prevent the filament from being over- 
loaded if the rheostat is improperly 
adjusted. Resistors R4, R5 and R6 

1-. " 
,r,wmíw¡muñiuu:-, 

'IIIIÌIÌIIillllllll IIIIIIIIIIIIIIIIIIIII 

C9 

. The instrument layout as shown above gives the location of all parts. Complete wiring of the set can be followed according to the 
schematic or picture diagrams. 

www.americanradiohistory.com

www.americanradiohistory.com


74 

58 

-DRILL 

Y_ 

n 

CUT OUT FOR 
DIAL OPENINO. 

NOTE:ALL SCREW 
HOLES E- DRILL. 

COUNTERSINK 

32 DRILL 

1 

6i" 

21" 

Layout for drilling the front panel. All sizes of holes and dial cut -ont are given. 

prevent. oscillations in the radio frè- 
quency stages. They are wire wound 
and are connected between- the- grid 
and the condenser of each of the ra- 
dio frequency circuits. In the detec- 
tor circuit C8 and R10 are the grip. 
condenser and leak, respectively. By 
connecting the leak between the grid 
and the filament the output of the 
tube is increased and another cause 
of distortion is avoided. 

A filament rheostat connected in 
series with the three radio frequency 
tubes serves as the volume control of 
the receiver. This system has the ad- 

vantage of reducing the . yolume be- 
fore the detector and audio circuits 
and in this way prevents overloading 
which might cause distortion. In the 
detector and audio circuits the fila- 
ment voltage is controlled by automa- 
tic rheostats (R7, R8 and R9) which 
do not require adjustment. 

Ease of construction and adjust- 
ment is one of the six claims made 
for this receiver, but after reading 
the description of the steps which are 
taken in the construction the truth of 
the statement will be more fully ap- 
preciated. If the parts specified in 

the accompanying list are used no dif- 
ficulty of any kind should be experi- 
enced. With the exception of the 
apparatus on the front panel all parts 
are assembled on a metal chassis 
which is drilled with holes in the 
proper position for all mounting 
screws and wiring. The front panel 
is made of micarta and this is also 
drilled with holes for the necessary 
parts and mounting screws. 

When all of the _parts have been 
mounted the chassis and front panel 
are fastened together and the wiring 

(Continued on page 167) 

bottom view of the set showing the wiring and connections to condenser C9 and binding posts. 
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FVERY feature and every device 
that is known to be the best in 
radio has been used in the de- 

sign of the R.E.L. All -Wave Electric 
Nine in order to make it efficient. 
This receiver is of the most advanced 
design and should be of interest to 
those who desire a set which is the 
last word from every standpoint. 

The main features incorporated in 
the R.E.L. 9 receiver are, first : com- 
plete electrification without any hum, 
and without the use of complicated 
balancing arrangements in the circuit. 
Second : great sensitiveness, due to the 
use of the "modulation" system origi- 
nated by the author and used in his 
previous designs. Third : selectivity 
sufficient to separate stations only 10 
kilocycles apart without distortion. 
The set is capable, for instance, when 
operated in New York City, of re- 
ceiving station WSM on 880 kilo- 
cycles at the same time that WLS on 
870 kilocycles is operating, with 
WGBS, a local station, on 860 kilo- 
cycles going at the same time. Fourth : 

the sensitiveness is even all along the 
broadcast - frequency band. Fifth: 
plug -in coils are used in order to per- 
mit the reception of short -wave broad- 
cast or amateur stations on the set 
proper, without any external adapting 
devices. The change of wavelength 
is accomplished by merely changing 
the coils. Sixth : a high -quality audio 
amplifier is incorporated into the re- 
ceiver, producing marvelous quality. 

The quality and volume are en- 
hanced by the use of a push -pull am- 
plifier in the second audio stage. This 
permits the reception of a band or 
orchestra with full volume and with 
excellent quality. All those who have 
witnessed demonstrations of the R.E. 
L. 9, when using a good loud speaker, 

were amazed at the truthful reproduc- 
tion possible with this amplifier ar- 
rangement. The power supply and 
push -pull amplifier are built as a sepa- 
rate unit and may be used with any 

LIST OF PARTS 
1 Formica panel, 24x8x 1/4inches 
1 Formica sub -base panel, 25/x12 

WI. inches 
2 Alcoa stage shields 
1 Tyrman drum dial 
3 Hammarlund .0005 mfd. variable 

condensers, Cl, C2, C3 
2 Hammarlund extension shafts 
8 R.E.L. coil sockets 
1 Sangamo audio transformer, 3 to 

1 ratio, T1 
1 Thordarson audio choke, L8 
4 R.E.L. plug -in coils, type F, TA, 

L5, L6, L7 
2 R.E.L. plug -in coils type B 1, LI 

L2 
1 R.E.L. plug -in coil, type B2, L3 
5 R.E.L. Matched .00025 mfd. fixed 

condensers, C12, C13, C14, C15, 
C16 

1 Sangamo 
denser, C4 

.001 mfd. fixed con- 

1 Sangamo .002 mfd. fixed con- 
denser, C5 

4 Acme Parvolt 
condensers, 400 
C9 

2 Acme Parvolt 1 mfd. by -pass 
condensers, 400 volts, C10, C11 

10 Eby binding posts 
1 LRynch fixed resistor, 100,000 ohms, 

1 Lynch grid -leak mounting 
2 Clarostats, R1, R2 
2 Yaxley tip jacks 
2 Yaxley tip plugs 
8 Benjamin tube sockets 
8 Sovereign AC tubes, V1, V2, V3, 

V4, V5, V6, V7, V8 
1 Formica binding post strip 
1 Formica strip for tip jack mount- 

ing. 
50 feet Belden Colorubber wire 
12 feet Belden bus bar wire 

1 foot spaghetti 
Assortment of screws and spacers 

.5 mfd. by-pass 
volts, C6, C7, C8, 

ti- 

other receiver ; a feature which should 
be of interest to those owning more 
than one set. It is possible, by merely 
plugging the output of the receiver in- 
to the input of the power unit, to oper- 
ate the loud speaker from any set 
and get the full volume and all the 
advantages of push -pull amplification, 
in addition to the necessary "B" and 
"C" voltages. 

The radio -frequency part of the set 
is shielded, and drum dials are used 
for the control of the tuning con- 
densers. The tuning is extremely 
simple, as only two small knobs are 
used, in addition to the main tuning 
dials. One of these is a volume con- 
trol, and the other a sensitivity control 
regulating the action of the amplifier. 
Last, but not least, the set is extreme- 
ly easy to build and the wiring very 
simple. 

In the ordinary type of superhetero- 
dyne, the first tube employed as a 
frequency changer is connected like 
a detector ; with either a grid con- 
denser and grid leak, or a "C" battery. 
This detector rectifies the incoming 
signal after it has been heterodyned, 
and the variation caused in the plate 
circuit is amplified through a long - 
wave radio -frequency amplifier. 

In the system to be described a new 
principle is made use of ; this, which 
has been called the modulation sys- 
tem, causes the incoming signal to 
modulate the oscillations produced 
locally, in the same way that the 
speech modulates the output of the 
oscillator tubes in a radio -telephone 
transmitter. This system, which is a 
departure 'from the conventional de- 
tector arrangement, is not only more 
simple, but produces a greater signal 
strength, which is more noticeable on 
weak signals. 
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A top view of the R.E.L. All -Wave Electric 9 shows the exact location of all parts used in its construction. L1 and L2, 8.F. transformers; L3, uscit- on, the power unit when the set is placed in operation. The three tip jacks marked "S" are for plugging in coils to change the wavelength range of the set. 

The first tube, which is called the 
modulator, is connected across the os- 
dilating circuit of the oscillator. Its 
plate -filament space is acting as a re- 
sistor, the value of which is varied 
by the incoming signal impressed upon 
the grid. In this arrangement no "B" 
battery is necessary ; for the plate 
of the modulator tube is supplied by 
high -frequency current from the oscil- 
lating circuit. To receive continuous 
waves, this arrangement is very effi- 
cient ; and it has been applied very 
successfully to the receiver described 
in this article. Greater sensitivity is 
obtained, due to the following differ- 
ence between the two systems. 

In a detector circuit composed of a 
tuned circuit, a grid condenser with 
grid leak and a vacuum tube, the ac- 
tion is as follows : during each half - 
cycle the current flows up along the 

coil, through the condenser, and from 
the grid to the filament. When the grid 
is negative, however, it cannot pass 
through the space between the fila- 
ment and the grid, and the amount of 
electricity which is stored between the 
condenser and the grid cannot escape. 

During the next half -cycle more 
current is added to what is stored, and 
so forth ; each impulse making the 
charge on the condenser greater, and 
making the grid more and more nega- 
tive. 

Now the effect of making the grid 
of a tube negative is to decrease the 
flow of electrons between plate and 
filament and, thereby, the "B" battery 
current flowing through the tube. This 
is exactly what happens in this case, 
and after a while the grid may become 
so negative that the plate current is 
decreased by steps to zero and no 

more signals are heard ; in other 
words, the tube "blocks." To avoid 
this, a high resistance or "grid leak" 
is used across the grid condenser, tb 
provide a path for the grid charge; 
part of which leaks through it, and 
thereby cannot reach the value which 
cuts down the "B" battery current to 
zero. 

In this system of detection, the 
response is about equal to the square 
of the applied voltage; which means 
that, the weaker the signal, the poorer 
the efficiency. For instance if a signal 
of value 1 is applied to the detector, 
the response will be equivalent to the 
square of 1, which is only 1. If the 
signal strength is 2, the response will 
be 4; and, if it is 4, the response will 
be 16. As one may easily see the sen- 
sitivity is not ,equal for all signals. 

In the modulation system the re- 

A top view of the R.E.L. All -Wave Electric 9 shows the exact location of all parts used in its construction. Ll and L2, R.F. transformers; LS, os- cillator coupler; L4, L5, L6, and L7, intermediate -frequency transformers; Cl, C2, and CS, variable condensers; Tl, audio transformer; VI to VS, A.C. vacuum tubes. The other parts may be identified by referring to the list of pants on the preceding page. 
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The above illustration shows how the parts of the set are arranged on the sub -panel. 

sponse is even, for strong or weak 
signals, and that is what makes it bet- 
ter. Normally, when the set is in 
operation but no signals are received, 
the resistance of the modulator tube 
maintains its average value ; but as 
soon as a signal is impressed upon the 
grid, the voltage on this grid varies 
and this, in turn, varies the internal 
resistance of the tube within wide 
limits, causing plate- current variations 
of a much greater order of magnitude 
than is the case with a regular de- 
tector. At the same time no matter 
how small the impressed signal, a 
response in direct ratio to the im- 

O 
3V AC. 

O 

O 
B+ 

O 
B- 

O 
C- 

C-4V 

O 
C- 9V. 

R3 

R4 

R 5 

Q L.S. 

R7 

INPUT 

pressed voltage is obtained. 
Another advantage of this circuit 

is that the tube, operating with high 
frequency on the plate, produces bet- 
ter rectification ; because the modu- 
lated plate current increases from 
zero to a given value during each of 
the positive half cycles instead of 
merely varying from an average value 
in accordance with the square of the 
applied voltage as explained above. 

In practice it is found that a very 
weak signal, which is not heard at all 
or only faintly when a detector is 
used, is received with good volume 
with the modulation arrangement. 

3 .o _.3 5 c - B 
_ 

B 

The R.E.L. 9 incorporates also 
ahead of the modulator, a stage of 
radio frequency, which, in addition to 
increasing the signal strength, sharp- 
ens the tuning and prevents stations 
from being heard at more than one 
setting on the dial when the dials are 
revolved simultaneously - as _ they 
should when tuning. 

In addition the radio - frequency tube, 
which is controlled by the left upper 
knob on the panel, may be made to 
regenerate the signal -which results 
in tremendous sensitivity on weak sig- 
nals. When receiving loud signals 
from local stations the R.F. tube may 
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Layout showing how parts of the power unit are to be mounted. 
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Details for drilling the front panel. The large hole for the drum dial may be cut by drilling around the circumference of the circle. 

be controlled to act as a volume con - 
trol, thereby permitting even and 
gradual amplification on all stations. 

The first steps in assembling the 
R.E.L. 9 are to drill the sides of the 
aluminum shields, as shown in the 
drilling layout, to mount the variable 
condensers on the partitions and to 
pass the shaft through the sides of 
these shields. The position of the holes 
is important, and one should be care- 
ful, when tracing the side of the 
shield, to use an accurate ruler to 
measure the distances from the side 
and from the bottom of these alumi- 
num partitions. The exact position 
of each hole should be marked with a 

center punch, and drilling to the size 
indicated in the diagram. 

The next step is to drill the front 
panel ; which is comparatively simple, 
since there are only two mounting 
holes at the top, three holes for the 

fastening screws, and one large open- 
ing for the drum dials. The latter, if 
no "fly cutter" is available, may be 
cut out around a circle which should 
be traced on the panel. The small 
spaces remaining between these may 
be cut out by means of a small saw ; 

the large disk of bakelite will then 
come out easily, leaving the large 
opening required for the dial mount- 
ing. With a half -round file it is easy 
to even up the edge of the hole and 
make a smooth -looking job of the 
panel drilling. The next step is to lay 
out the drilling of the sub -base panel. 
The receiver described in this article 
uses a formica sub -base ; all parts, in- 
cluding the binding posts and tip 
jacks, are mounted directly on this. 
However, if desired, a wooden base 
1/2 inch thick may be be used if three 
precautions are taken ; namely, two 
small formica panels must be used for 

mounting the binding posts and tip 
jacks, and the base must be raised 
with rubber feet in order to make it 
possible to locate the wiring under the 
base. Drilling the sub -base may be 
facilitated by tracing on a piece of 
paper a full -size template, which later 
can be applied on the panel. The 
ready -made full -size drawings, which 
are available to set builders, may also 
be used. Each of the holes should be 
marked accurately with a center 
punch and drilled. Many of the holes 
in the drilling layout are for the wires 
which run from the various parts to 
the binding post under the sub -base 
panel. The position of all the parts 
is shown exactly in the drawings. 

The bottom of each shield is held 
in place on the baseboard by means 
of a tube socket, which, when fastened 
with a screw through the shield, holds 
the shield in place on the sub -base. 
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Drilling layout for the sub -panel of the R. E. L. All -Wave Electric Nine. 
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Be careful, when fastening the bottom 
of the shield, to have the front edge 
even with the edge of the baseboard 
to avoid gaps between the shield and 
the panel. It is important to mount 
these shields straight, in order that the 
long shaft of the condensers, which 
runs trough them, shall be exactly 
parallel with the panel in order to 
have the drum dial turn true. Before 
fastening the bottom of a shield on 
the baseboard by means of the socket, 
the four corner braces should be 

PARTS FOR POWER UNIT 
1 Thordarson power transformer, 

full wave, 210 type, T1 
l Thordarson audio choke unit, T.1, 

L2 
1 Thordarson push -pull audio trans- 

former, T2 
1 Transformer Corp. of Amer. No. 

250, 3 volt secondary filament 
transformer, T3 

1 Thordarson audio choke coil, L3 
3 Acme Parvolt 2 mfd., 1000 volt 

filter condensers, Cl, C2, C3 
4 Acme Parvolt 1 mfd., 400 volt 

fixed condensers, C4, V5, V6, V7 
4 Benjamin UX type sockets 
1 Electrad Truvolt fixed resistor, 

4000 ohms, 50 watts, R1 
1 Electrad Truvolt fixed resistor, 

750 ohms, 25 watts, R2 
2 Electrad Truvolt variable resistors, 

10,000 ohms, R3, R4 
2 Electrad Truvolt variable resistors, 

500 ohms, R6, R7 
1 Formica front panel, 7x12x3/16 

inches 
1 Sub -base panel, 15x12x/ inches 
1 Yaxley rheostat, 60 ohms, R5 

12 Eby binding posts 
20 feet Belden insulated hook -up wire 

Assortment of screws 
2 210 type power tubes, V1, V2 
2 281 type rectifier tubes, V3, V4 
1 110 Volt receptacle, M 
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Schematic wiring diagram of the power amplifier and "B" unit for 
use in conjunction with the set. 

mounted with four 1/2-inch 6/32 ma- 
chine screws. 

When wiring this receiver the pic- 
torial wiring diagrams which accom- 
pany this article will be found a great 
aid. The drawing at the left shows 
all of the connections which must be 
made above the sub -base panel, and 
the diagram on the opposite page 
shows the wiring which is located 
under the sub -base. Holes must be 
drilled in the base to allow the wires 
to pass through ; and the exact posi- 
tion of every hole is indicated in the 
drawings. When tracing the wiring, 
it will be found that corresponding 
holes in both drawings are marked 
with the same number and that, where 
more than one wire passes through 
the same hole, distinctive letters are 
used for identifying each wire. 

To wire the set flexible rubber- 

Another view of the power unit designed especially for the operation of the Electric Nine 
$eeeiver. When operating s 

receptacle nnected by a cord to 
a lap ock t, at wh ch the set is turned on and off. 

covered wire should be used. If a 
wooden baseboard is used with a sepa- 
rate binding -post strip, this may be 
more conveniently left unscrewed 
from the baseboard in order to make 
soldering to the lugs easier. The wires 
run directly from these binding posts 
through holes in the baseboard to 
various points where they connect to 
sockets and other parts. One may 
start wiring first the " -" circuit, then 
the "C -" and the "B +" wires in suc- 
cession. Complete wiring of the re- 
ceiver is clearly shown and requires 
no further explanation. Needless to 
say, all the connections should be care- 
fully soldered to make good contact 
and to avoid trouble in reception when 
the set is completed. This necessitates 
the use of a good soldering iron, some 
flux and good solder to make the 
proper connection. Rosin -core solder 
is recommended for this work. 

The wiring of parts on the base- 
board is now made following the 
pictorial wiring diagram on page 
77. 'Of course, here again solder- 
ing should be carefully done and the 
bus bar should be covered with 
spaghetti tubing, where it passes 
through the side of the shielding, in 
order to insulate it from the metal, 
which is connected to the "B -" cir- 
cuit. Before the parts mounted inside 
of the shield are wired, the side par- 
titions supporting t] ` condensers 
should be placed in the slides of the 
corner braces, and the condensers con- 
nected with the sockets and the bases 
of the coils. To mo. int the dial, after 
the panel has been fastened to the sub- 
base panel, as shown in the drawing, 
the long extension shaft should be 
pushed through the condensers (the 
short shafts furnished with them have 
been removed by unscrewing the set - 
screws on the condenser rotors). 
After the long shaft has been pushed 
through the condensers, the set -screws 
should be reset, and the dial mounted 
as explained in the instructions fur- 
nished with it. The guide plates hold- 
ing the vernier knobs should, of 
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course, be mounted on the front panel. 
The first step in building the power 

unit and push -pull amplifier is to drill 
the. panel supporting the variable re- 
sistors and binding posts, as shown 
in the accompanying drawings. After 
it is drilled, the resistors and binding 
posts are mounted as shown. The 
whole panel may then be wired before 
it is mounted against the baseboards, 
as it is easier to reach the back of the 
panel and solder the connection to the 
resistors while the panel is not fast- 
ened. After these connections are 
made with bus bar, the panel should 
be fastened against the baseboard and 
the rest of the parts (such as the con- 
densers, power transformers, chokes, 
sockets, etc.) should be fastened on 
the wooden baseboard and wired as 
shown. It is preferable to use bus bar 
to wire this part of the power unit, 
because the connections are stiff and 
remain in place ; and, since a rather 
high voltage is carried by some of 
these wires, it is better to use this 
method of wiring. On all the high- 
voltage wires it is a good precaution to 
put some spaghetti tubing, to avoid 
the danger of shock if any of these 
wires are touched. The connections 
between the set proper and the power 
unit are very simple to make, since 
all the binding posts are similarly 
marked on the set and the power unit. 
The .output of the set is connected, 
of course, with the input of the power 
unit, and the loud speaker is connected 
with the two binding posts marked 
"loud speaker" on the left of the 
panel. The heaters of the A.C. tubes 
are connected to the A.C. posts on the 
power unit. 

In order to tune in the broadcast 
wavelengths, the type B 1 coils should 
be plugged in the left base on the 
sub -panel and inside of the left shield, 
and the type B2 coil in the right 

General view of power unit showing arrangement of apparatus on the baseboard. The letters 
correspond to those in the circuit diagram on the opposite page and the list of parts. 

shield ; the four type -F coils are 
plugged into the bases which are 
mounted on the right and back of the 
right shield. The two "pup plugs" 
should be connected together with a 
short peice of wire and plugged into 

R3 

View of the control panel of the "A, B and C" power unit used in conncetion with this receiver. 
The five knobs control the adjustment of the five variable resistors and the binding posts are 

connected to the similarly- marked posts in the receiver. 

the two left "pup jacks" behind the 
extreme left variable condensers. 

The A.C. tubes should be connected 
as shown in the diagram, with the 
supply leads taken in the center so 
that four tubes are connected on each 
side of the main leads to even up the 
distribution of the current along these 
leads. 

To operate the set, adjust all the 
resistors on the power unit so that 
the sliding arm is about in the center 
on each, and set the rheostat so that 
there is a distance of about one -half 
inch between the zero position and the 
slider. This should alow the set to 
work at first. The resistance should 
be readjusted, of course, according to 
the voltage on the line in which the 
power unit is plugged. This is easily 
found, if no volt meter is avail- 
able, by listening to the quality and 
volume of broadcast music through 
the loud speaker. 

On the set, the upper left knob 
controls the volume on loud signals 
and also the sensitivity of the radio- 
frequency tube in the input circuit. 
It is of advantage to readjust this 
knob when receiving weak signals, in 
order to get the first radio -frequency 
tube to operate at maximum efficiency. 
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Panel layout showing the exact location of all required holes in the 

The other knob controls the three am- 
plifying tubes and should be adjusted 
until the signal is loudest and comes in 
best. The rheostat on the power -unit 
panel should also be reset for best re- 
sults. The "B" and "C" voltages on 
all the taps increase as the knobs are 
turned to the left. (Anti -clockwise.) 

The R.E.L. 9 will operate on any 
kind of an antenna, either indoor or 
outdoor ; but, of course, for best re- 
sults and maximum distance recep- 
tion, a good outdoor aerial should be 
used. Any single wire about 50 to 
120 feet long is ample. The ground 
connection taken on should be made 
on either a water pipe or a radiator. 
Before attempting to operate or even 
build this receiver, if you have not 
used other A.C. units before, make 
sure that the current in your house is 

panel of the power unit. 

60 -cycle alternating crurent. This re- 
ceive will not operate on anything else. 

To receive short wavelengths, it is, 
necessary merely to plug in the pup 
plugs in the two right pup jacks, and 
plug in a type -H1 coil in the left shield 

SIDE OF SHIELD 
DRILL LEFT OF LEFT SHIELD 

RIGHT OF LEFT 
- RIGHT OF RIGHT - 

AS PER THIS TEMPLATE,AND 
ONLYHOLE AT Ä IN LEFT OFRIGHT 

SHIELD. 

'.é HOLE 

The above drawing shows the exact position 
for the condenser mounting holes in the 

shields of the set. 

and a H2 -type coil in the right shield. 
The coil at the extreme left should be 
taken out, since it is not used in this 
case. With these coils the wavelength 
range covered will be from about 40 
meters to about 130 meters. The 
short -wave stations (such as KDKA, 
WLW and others) are easily re- 
ceived ; but, of coure, with their high - 
frequency carriers, they are much 
sharper than the regular boadcast sta- 
tions, and great care should be exer- 
cised when turning the dials because 
the tuning is very sharp. Of course, 
once the set has been calibrated for 
the reception of stations it is easy to 
find them again. 

In order to get the full benefit of 
the high -quality audio amplifier and 
push -pull second stage, a good loud 
speaker must be used ; because quite 
a few loud speakers will rattle or dis- 
tort and will not do justice to the qual- 
ity of the amplifier. 

In tests conducted at our labora- 
tory, a Magnavox dynamic type R5 
speaker was used which gave ex- 
ceptionally good results. However, 
the constructor has a wide variety 
of good speakers to choose from, but 
is advised to select a high grade 
product. 

After the set has been entirely com- 
pleted and tested to the constructor's 
satisfaction it can be installed in a 
table type or console cabinet. . The 
latter type of cabinet is preferable. 
The Excello type R -31 console makes 
an ideal cabinet for both the set and 
power unit ; besides a speaker such 
as the Ensco can be assembled in 
the lower part of the cabinet and 
the complete set will thus be en- 
tirely self contained. 
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This diagram shows in pictorial form all necessary connections in the "A, ß and C'" power unit. The variable resistors and terminals at the extreme left are the parts mounted on the front panel. 
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THE six -tube, shielded -grid re- 
ceiver to be described is, by com- 

parison with most radio receivers that 
have gone before, a rather remark- 
able set; for it possesses a degree of 
sensitivity to distant stations and 
selectivity for cutting through local 
broadcast stations that can be equalled 
by few other receivers at the present 
time. So revolutionary (and the 
word "revolutionary" is used with a 
full knowledge of its meaning) is 
the performance of this radio receiver 
that it can reasonably Le said 
that this set represents the turning - 
point, from the old era of receiver 
performance to the new. 

In order to appreciate fully the 
performance of this set, without hav- 
ing heard and tuned it, a wide stretch 
of the imagination is needed. Imag- 
ine, for a moment, a six -tube radio 
set, upon the front panel of which are 
the tuning dials and a non -critical 
volume control -a set that cannot be 
made to squeal or howl, no matter 
how it is operated. Imagine sitting 
down to tune this set in an average 
American home, with, say, a fifty - 
f obt outdoor antenna and a good cone 
loud speaker. Imagine; if you can, 
starting at zero on the dials and slow- 
ly tuning them up a degree at a time 
and hearirfg station after station for 
almost every dial degree- sometimes 
two stations in each degree. Imag- 
ine, in Chicago for instánce, each one 
of the fifteen local stations spreading 
over not more than two to four dial 
divisions, and most of them tuning in 
or out in one or two dial divisions. 
Imagine selectivity so knife -like that, 
as the dials are tuned, stations do not 
tune in and out gradually, but liter- 

LIST OF PARTS 
2 S -M variable condensers, .00035 

mfd. long shaft, Cl, C4 
2 S -M variable condensers, .00035 

mfd. short shaft, C2, C3 
1 S -M antenna coil, Ll 
3 S -M R. F. transformers, L2, L3, 

L4 
4 S -M coil sockets 
4 S -M stage shields, Si, S2, S3, S4 
2 S -M audio transformers, Ti, T2 
1 S -M output transformer, T3 
3 Carter fixed resistors, 10 ohms, 

R1, R2, R3 
1 Carter fixed resistor, .57 ohms, 

R4 
1 Carter fixed resistor, 2 ohms, R5 
1 Carter rheostat, 20 ohms, R6 
1 Carter by -pass condenser, .5 mfd., 

C5 
1 Polymet fixed condenser, .002 

mfd., C6 
2 Fast by -pass condensers, 1 mfd., 

C7, C8 
3 Shielded -grid tubes, UX222 or SP- 

122 type, V1, V2, V3 
1 UX200A type tube, V4 
1 UX112A type tube, V5 
1 UX171 type power tube, V6 
1 Yaxley battery switch, single 

pole single throw type, SW1 
1 Yaxley antenna switch, single 

pole double throw type, SW2 
6 S -M tube sockets, UX type 
1 S -M link motion 
2 Carter tip jacks 
2 Marco vernier dials 
1 S -M terminal strip with nine ter- 

minals 
1 S -M metal panel, drilled, 7 x 21 

inches 
1 S -M steel chassis, 12 x 19% x 

inches 
1 Bodine L350 loop 
1 Pkg. Cornish Flexibus wire 
1 Pkg. Kester rosin core solder 
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ally "plop" in and out with an infini- 
tesimal dial movement. 

Picture the log of stations heard 
at the end of the evening, all with 
too great loudspeaker volume -so loud 
the set had to be tuned down -picture 
a log of fifty -even a hundred sta- 
tions, on the East Coast, on the West 
Coast, in Canada from Montreal to 
Vancouver, from Cuba to Texas and 
Mexico -all tuned in by moving just 
two dials, and never touching an- 
other knob, if you don't mind signals 
that literally roar in. 

The above paragraphs are not a 
dream of the ideal radio set ; they 
are just a simple explanation of the 
average performance of the Shielded - 
Grid six receiver and all with tone 
quality the equal of that of any other 
receiver you might build or buy. And 
this is a set that you can house in any 
cabinet or console, and that won't be 
obsolete for years to come. Every 
one of the thousands of Shielded 
Sixes that have been built during the 
past several years can be converted 
to use the shielded -grid tubes, so 
thoroughly modern was the design of 
the original Shielded Six. 

The Shielded -Grid Six receiver em- 
ploying the new 222 -type shielded -grid 
tube, is assembled from a six -tube 
radio receiver kit composed of the 
highest quality parts, and is similar in 
external appearance to the well -known 
Shielded -Six. 

The receiver consists of a heavy 
pressed -metal chassis, 12 inches deep 
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and 19% inches long, upon which all 
parts of the receiver, except the con- 
trol dials, are mounted. Attached to 
this base is a handsome etched- bronze 
control panel, 7 inches high and 21 
inches long. On this panel are mount- 
ed two vernier -control dials marked 
"Station Selector I" and "Station Se- 
lector II." All tuning is done with 
these two dials, the settings of which 
are varied to tune in stations. The 
dials "log" absolutely, in that a sta- 
tion once heard at any dial setting 
may be brought in again at the same 
dial setting ; and the two dials "track" 
sometimes within a degree of each 
other. In the lower center of the 
control panel is a non -critical volume 
control, which does not affect oscil- 
lation, but serves merely to regulate 
the volume of received signals to a 
desired level. in the lower right - 
hand corner of the panel is an "On- 
0 ff " switch, completely turning on or 
off all power for . the entire receiver 
by a simple flip of the fingers. In 
the lower left corner of the panel is 
a switch of similar appearance, al- 
lowing the choice of either selective 
or non- selective adjustments of the 
antenna circuit, to accommodate vary- 
ing lengths of antennas, such as will 
be encountered in different locations. 

The receiver requires for its op- 
eration no less than 135 volts and 
preferably 180 volts of "B" power, 
at a total current consumption of 30 
milliamperes (a total of 180 to 220 
volts, which may be furnished by the 
reservoir "B" supply described on 
page 99 of Radio Listeners' Guide 
and Call Book of December, 1927, 
is preferable.) In addition, "C" bat- 
teries, as dictated by the output power 
tube employed, are required, and a 
6 -volt storage battery or equivalent 
6 -volt "A" power unit. Using a 
standard "B" socket -power unit and 
"A" power unit, the receiver is corn- 
pletely light- socket -operated with the 
exception of dry "C" batteries, which 
are long in life and low in cost. 

Three 222 -type shielded -grid tubes 
are required for the R.F. amplifier. 
For the detector tube, a 200A -, 201A -, 
or 112A -type is recommended. For 
the first audio amplifier, a 112 or 
112A -type is strongly recommended ; 
though in both detector and first -audio 
positions 201A -type tubes may be 
used, but with inferior results due to 
overloading, so strong are the signals 
developed by the receiver. For the 
last audio output stage a 171- or 
171A -type is recommended if a plate 
voltage of 180 to 220 is available. If 

not over 135 volts is available, a 112 - 
or 112A -type output tube is recom- 
mended. 

The receiver circuit consists of 
three stages of radio -frequency am- 
plification sharply tuned, followed by 
the sharply -tuned detector circuit; 
which, in turn, works into a two - 
stage, audio -frequency amplifier. The 
radio -frequency amplifier circuits con- 
sist of low -loss variable condensers, 
providing substantially even spacing 
of stations over the control -dial scales, 
and low -loss, low- resistance, plug -in 
R.F. transformers. One condenser 
and one R.F. transformer are used in 
each of the four R.F. stage circuits, 
one circuit being housed in each of 
the four aluminum shielding cans. 
The antenna stage at the left employs 
a special antenna coupler provided 
with a tapped primary, allowing the 
use of a short or a long antenna at 
will by means of the switch in the 
lower left -hand corner of the panel. 
The three R.F. stages employ shield- 
ed -grid amplifier tubes, and the bat- 
tery circuits of these stages are so 
arranged and so by- passed that, to- 
gether with the effective shielding 
provided by the aluminum cans, no 
oscillation tendency or trouble is ex- 
perienced in the receiver. 

This picture shows the appearance of the Shielded -Grid Six receiver with the shielding cans removed. The three shielded -grid tubes are shown at 
vi, V2 and V3; and the special R.F. transformers which have been designed for these tubes are indicated at Ll, L2. L3 and L4. The new tubes 

are used in the three R.F. circuits. V4 is the detector tube, and V5 and V6 are the two audio tubes, semi -power and power. 
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In this schematic wiring diagram of the Shielded -Grid Six, dotted lines show the enclosure of parts and wiring within the stage shields, as well 

as the connection of the variable condensers by the link motion. In the detector circuit a biasing voltage is used on the grid to prevent 
overloading. 

A very special feature of the radio - 
frequency amplifier circuit of the re- 
ceiver is that it does not employ the 
tuned -impedence coupling, which has 
been believed necessary to the opera- 
tion of shielded -grid tubes. This type 
of coupling is, inherently, extremely 
broad in tuning and is far from de- 
sirable ; though circuits for tuned - 
impedance coupling are given with the 
data sheets accompanying shielded - 
grid tubes as a theoretical, but not 
necessarily a practical, means of op- 
erating these tubes. This type of 
coupling is highly undesirable in a 
radio receiver which is to be suffi- 
ciently selective on modern broadcast - 
receiver conditions and it introduces 

circuit losses occasioned by the neces- 
sary grid -blocking condenser and grid 
leak which seriously impair the am- 
plification possibilities of the shielded - 
grid tube ; for, unlike the practice in 
previous radio -frequency amplifiers, 
regeneration is not employed in a 
shielded -grid amplifier and may not 
well be utilized to off-set circuit losses. 

It is apparent to engineers that the 
amplification obtainable from a shield- 
ed -grid receiver is dependent upon 
the excellence of the tuning circuit 
(coil and condenser) making up the 
R.F. amplifier stage ; and the selec- 
tivity upon the degree of coupling of 
one tube to the next through the 
tuned circuit. Because of this require- 

ment, this receiver provides a tre- 
mendously high value of radio -fre- 
quency amplification, due to the un- 
usually efficient design of the plug -in 
coils and condensers. In addition, the 
selectivity of the receiver has not been 
arbitrarily determined and put beyond 
the control of the user, but is made 
adjustable by means of extra taps 
upon the primaries of the R.F. trans- 
formers. Thus the receiver may be 
easily and simply adjusted to a point 
of highest efficiency by the merest 
novice, whether he be located in the 
middle of a desert far from broadcast 
stations or in the center of the most 
congested broadcast communities of 
the United States and Europe. 

view of the new Shielded -Grid Six receiver, installed in a table type cabinet. The two vernier dials control the wavelength, the 1 <nnb (YtC) 4d 

the volume control, SW1 is the battery switch, and Sw2 the antenna switch. 
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Drilling layout for the front panel of the Shielded -Grid Six showing the position of the various 

Because of the impossibility of defi- 
nitely pre- determining antenna char- 
acteristics, the antenna stage of the 
receiver is tuned by the "Station Se- 
lector I," or left -hand dial control- 
the left -hand variable condenser (Cl) 
in the schematic diagram, and con- 
tained in the left -hand shield com- 
partment (S1) of to receiver. The 
three variable condensers (C2, C3 and 
C4) in the three right -hand shield 
compartments (S2, S3 and S4) tune 
substantially identical circuits consist- . 

ing 

onsist- 

ing of laboratory -matched coils and 
condensers, and are connected to- 
gether by means of a positive mechan- 
ical link with no back -lash ; all three 
are tuned by the single right -hand 
"Station Selector II" dial. All radio - 
f requency circuits are completely 
shielded ; the radio -frequency lead 
from one stage to the other passes the 
small crevice between the stage coln- 
partments through slots provided in 
the shields for that purpose, and is 
insufficiently exposed to cause signal 

holes required for mounting the tuning controls, ! 

pick -up. In fact, so thorough is the 
shielding of the receiver that it i 
practically impossible to pick up even 
a powerful local signal with the an- 
tenna removed ; and with the two 
leads from the antenna -coil socket to 
the antenna switch removed entirely, 
the shielding becomes completely ef- 
fective. So sensitive is the receiver, 
however, that simply placing one's 
finger upon the antenna binding post 
is sufficient to bring in stations, f re- 
quently over a radius of two hundre 

Several small parts and practically all the wiring are located under the chassis of the receiver. R4 and K5, filament resistors; C7 and CS, by -pas8 
condensers; Rd, rheostat; Swl, buttery switch; Sw2, antenna switch. 
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Instrument layout of the receiver 

miles, with good loud -speaker volume 
-using only the body as an antenna. 
In fact, the use of a metal bed -spring 
as an antenna will provide entirely 
satisfactory results. 

The filament voltage of all tubes is 
regulated through the use of fixed 
resistors, which definitely establish the 
filament voltages within correct ranges 
and do not allow excessive potentials 
to be applied to the tubes. Three 
separate 10 -ohm resistors (R1, R2 
and R3) are used on the 222 -type 
tubes and the voltage drop across 
each, about 1.32 volts, is utilized for 
grid bias. A 2 -ohm resistor (R5) , 
common to the filament circuits of all 
the 222 -type tubes, prevents the fila- 
ment voltage ever rising above 3.4 
volts ; while the volume rheostat (R6) 
of 20 ohms allows it to be turned 
down to a value so low as to reduce 
volume to practically zero. An 0.57 - 
ohm resistor (R4), mounted upon one 
rheostat binding post, regulates fila- 
ment voltage for the detector, and 
two audio -amplifier tubes. A "C" bias 
of 3 volts (V4) (it may be increased 
to 41/2 under certain operating condi- 
tions) is used upon the detector tube 
and upon the first audio tube (V5). 
The use of this low bias is to improve 
low -note reproduction for handling 
capacity for strong signals. For a 
like reason, a plate voltage of 135 
volts is employed upon the first audio 
stage with an optional plate voltage 

WIRES MARKED X CLIP TO TERMINALS ON TOP OF SHIELDED -GRID TUBES 

showing the location of parts on the chassis and front panel. 

on the last audio stage of from 135 
to 180, 200, or even 450 if a 210 - 
type output tube is used. 

Looking down upon the chassis with 
the panel to the front, the stage com- 
partments from left to right, Si, S2, 
S3 and S4 and the radio -frequency 
portions of the circuits are physically 
located as in the schematic diagram. 
Behind these compartments is the 
audio amplifier, progressing from 
right to left, with the second audio 
tube (V6) the left rear -tube socket. 
The detector "C" bias and plate by- 
pass condensers (C5 and C6) are con- 
tained in the detector stage compart- 
ment (S4) . The 10-ohm filament 
resistors for the R.F. amplifiers are 
contained in the Si, S2 and S3 com- 
partments, and in each compartment 
are located, of course, a tube socket, 
a coil socket and coil, and a variable 
condenser. Beneath the chassis are 
fastened the 2 -ohm and 0.57 -ohm 
resistors (R4 and R5) and the two 
1 -mf. by -pass condensers (C7 and 
C8) connected between. the metal 
chassis and the "B+45" and "B+ 
135" leads. The metal chassis is 
grounded to the negative side of the 
R.F. amplifier filament circuits. At 
its left end is a terminal strip carry- 
ing the loud -speaker tip jacks and 
connection screws, and connection ter- 
minals for all battery, antenna, and 
ground wiring. 

Through the use of interchangeable 
coils (L1, L2, L3 and L4) the wave- 
length range of the receiver is from 
200 to 3,000 meters. Employing the 
standard "A" type coils, the wave- 
length range is from 200 to 550 
meters, and a suitable coil set con- 
sists of one 116A antenna coil and 
three 119A R.F. transformers. For 
operation from 500 to 1,500 meters, 
one 116D antenna coil and three 115D 
transformers are employed; while, for 
operation from 1,400 to 3,000 meters, 
one 116E and three 115E R.F. trans- 
formers are employed. "D" and "E" 
range transformers are not provided 
with selectivity -adjustment taps ; since 
there is little congestion of stations 
in these higher -wavelength ranges. 

Before starting the actual assembly 
of the receiver, each part should be 
examined with the utmost care to make 
sure that it has suffered no damage 
in transit or hándling before being re- 
ceived by the builder. The following 
points should be observed most care- 
fully : 

The rotor plates of the variable 
condensers should interleave centrally 
in the spaces between the stator plates, 
at all points throughout their arc of 
movement. There should be no play 
in the bearing, either side or length- 
wise. Side play is automatically 
taken up by the spring bearings. End 
play may be taken up by locking the 
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collars on the front of the shafts 
more tightly against the spring washer, 
which held between them and the 
front end plates. 

The antenna coil and R.F. trans- 
formers should be carefully examined 
to see that they have suffered no 
physical damage and that their con- 
tacts, make satisfactory contact with 
the coil- socket springs. 

The tube sockets should be tried 
with vacuum tubes to make sure that 
proper contact is effected between the 
socket springs and the tube pins. 

The link- motion should be exam- 
ined to see that the long bars are not 
bent. The tip jacks, battery switch 
and antenna switch should be ex- 
amined to make sure that proper con- 
tact is made. 

The balance of the parts need not 
be examined, except to see that they 
appear to be mechanically undamaged, 
as there is little chance of trouble 
arising with them. 

The assembly of the receiver will 
be quite clear, upon careful inspection 

of the accompanying illustrations, 
which indicate the placement of all 
parts above and below the chassis. 
The two tip jacks should be fastened 
in the two large holes of the terminal 
strip ; which should, in turn, be fast- 
ened at the left end of the chassis 
(as seen in the illustrations) by means 
of two machine screws and nuts. The 
20 -ohm rheostat (R6) should be 
mounted in the hole in the projecting 
lip, in the center of the front edge of 
the chassis, using the insulating wash- 
ers provided to prevent any metallic 
contact between the chassis and the 
rheostat frame. The antenna and 
battery switches (Swl and Sw2) 
should be mounted in the holes in the 
front edge of the chassis, the three - 
spring antenna switch at the left, and 
the two -spring battery switch at the 
right. 

The illustrations should be care- 
fully studied and the parts in the 
stage - shield compartment fastened 
down as indicated ; care being taken 
to scrape bright the portion of the 

8S 

chassis falling beneath the stage -shield 
pans to provide good metallic con- 
tact between shield pans and chassis. 
The six tube sockets should be mount- 
ed with the arrows of all, except the 
detector socket, pointing to the rear ; 

the detector socket arrow should 
point to the front. The 0.57 -ohm re- 
sistor (R4) should have one mount- 
ing -foot bent at right angles and fast- 
ened to one terminal of the 20 -ohm 
rheostat (R6). The .002- and 0.5- 
mf . condensers (C6 and C5) should 
be mounted in the detector -stage com- 
partment in the holes provided, using 
machine screws and nuts. Thus, one 
connection of each condenser is auto- 
matically made to the chassis. The 
three 10 -ohm resistors (R1, R2 and 
R3) should be mounted, one in each 
of the R.F. -amplifier stage compart- 
ments S 1, S2 and S3. One end of 
each resistor should be fastened to 
the terminal screw of the tube sock- 
ets ; and the other end, with a machine 
screw and nut, to the chassis as illus- 
trated on the opposite page. 

View of the receiver with shielding compartments in place. Si, S2 and S3 are the first, second and third R.F. stages, respectively; S4, detector 
stage; Tl and T2, audio transformers; T3, output transformer; V5 and V6, audio -stage sockets. 
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The audio and output transformers 
are to be mounted in the positions 
shown; °`rds should be the variable con- 
densers ; placing the two long-shaft 
condensers in the extreme end com- 
partments S1 and S4. On the bottom 
/If the chassis, a soldering lug should 
be placed on the front mounting screw 
of the output transformer (T3) and 
under the rear mounting screw of 
condenser C2. These lugs are to be 
used for ground connections to the 
chassis. Under the front mounting - 
screw head of condenser C2, one end 
of the 2 -ohm resistor (R5) should be 
fastened ; the other end of this re- 
sistor being soldered to a lug on the 
binding post of the 20 -ohm rheostat 
(R6). The two mounting screws of 
this same variable condenser serve to 
hold a 1 -mf. condenser in position ; 

while the two mounting screws of the 
left rear, or second, audio -tube socket, 
hold the second 1 -mf. condenser in 
position. 

The coil sockets in the various 
compartments should be put in and 
elevated above the chassis by means 
of the long mounting screws and 
studs provided ; taking care that ter- 
minal "3" of each coil socket pro- 
jects directly to the right. 

After all parts have been mounted 
upon the chassis, but before the front 
panel has been attached, the wiring 
should be put in 'place. With but 
three exceptions, all wiring is done 
with flexible insulated hook -up wire. 

1____ 

All holes required for mounting apparatus on the metal chassis of the receiver are shown with the correct measurements, in the above drawing. 
Moles required for passing wires through the chassis are also shown, and the position of the various parts is indicated in dotted lines. 

A soldering iron, well heated and with 
a well- tinned tip, is required, in addi- 
tion to a small can of non- corrosive 
soldering paste, and several lengths 
of rosin -core solder. Every joint to be 
soldered should have the wire and 
lug separately tinned, using the tini- 
est pin -point of soldering paste and 
an amply large drop of rosin -core 
solder. The wire end and lüg may 
then be joined together, using a hot 
iron with a drop of solder. 

The detail of the placement of all 
wiring in the receiver is not given 
here for it is clearly illustrated in 
the various illustrations and in the 
schematic and pictorial diagrams. The 
actual position of all battery wiring 
beneath the chassis is of little impor- 
tance, though it should be kept as 
neat as possible. Certain leads in 
each stage compartment must be care- 
fully handled; as follows : 

The right stator lug of each vari- 
able condenser should be connected 
to terminal "3" of each tube socket. 
En the detector stage assembly 
(S4), this post "3" of the coil socket 
and post "G" of the tube socket 
should be joined. In the Si, S2 and 
S3 R.F. -amplifier sections, a 4/ -inch 
length of wire should be allowed to 
extend from terminal "3" of each coil 
socket, and to the far end of this wire 
should be fastened one of the three 
small clips accompanying the kit. 
These clips are to be fastened to 
the top terminals of the 222 -type 
shielded -grid amplifier tubes. Ter- 

191 

minal "6" of the three R.F. coil sock- 
ets should connect to a lug held be- 
tween the nearest mounting screw and 
the hollow collar holding the coil 
socket above the shield, thus ground- 
ing this terminal to the metal receiver 
assembly. Three bus -bar leads are 
used in the receiver. One is soldered 
to the "B+135" binding post lug of 
the terminal strip and carried straight 
across the chassis for a distance of 
13 inches. To it, at various points, 
are soldered the leads from post "5" 
of the coil sockets in compartments 
S2, S3 and S4 and from other por- 
tions of the circuit. Another lead, 
soldered to the "A+" lug of the ter- 
minal strip, is carried directly across 
the chassis for a distance of 141/2 
inches ; and to this wire, at various 
points, are soldered the flexible hook- 
up -wire leads from the "A+" posts 
of all tube sockets. A third bus -bar 
lead, soldered to the "B+45" lug of 
the terminal strip is carried to the rear 
for .3 inches, and then down the 
chassis for 15 inches ; and to it, át 
various points, are soldered all "B+ 
45" circuit leads of flexible hook -up 
wire, with as short connections as 
possible from terminal "G" of the 
three R.F. -tube sockets to this bus 
line. The rear by -pass condenser, 
which has one lug grounded to the 
chassis by means of a short wire has 
its other lug soldered to this " +45" 

(Continued on page 181) 
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YRMAN 
hielded-Grid 

EVEN 

T EHE 

remarkable possibilities of the 
shielded -grid type of tube, with 

its practical elimination of inter -ele- 
ment tube capacity, and the enormous 
amplification with stability in the high- 
frequency circuits, have appealed to 
radio fans, long before this new addi- 
tion to radio facilities emerged from 
the laboratory. In this article there 
is now made available complete details 
of a circuit designed to take full ad- 
vantage of the possibilities of this 
tube, in producing a 7 -tube receiver 
of extraordinary sensitivity and ease 
of control, equalling in amplification 
the possibilities of a combination of 
many additional tubes and avoiding 
the complications introduced by the 
latter. The constructor will find it 
easy to build and highly satisfactory 
in operation. 

This receiver, which is known as 
the Tyrman Shielded -Grid Seven, is 
not an experiment or a laboratory 
design, but is a finished product which 
is known to operate satisfactorily. It 
is the result of several months of 
intensive experimental work, and pro- 
vides an ideal set for one who de- 
sires the utmost in sensitivity. An- 
other feature is that standard parts 
are used throughout in the construc- 
tion. 

Various pictures which appear ac- 
companying this article show all de- 
tails of the completed receiver. From 
these illustrations it may be seen that 
the set presents the appearance of a 

well- designed factory receiver. The 
apparatus used in the construction is 
mounted on the front and sub -base 
panels in a symmetrical arrangement 
which is pleasing to the eye. 

In the front view of the set the 
arrangement of controls is shown. 
Although the set incorporates entirely 
new principles, the operation is not 
difficult. The only wavelength tuning 
control of the set is the double drum 

dial in the center of the panel. In 
actual practice the two drums of this 
dial have practically identical settings 

PARTS REQUIRED 

3 Tyrman Impedance units, L1, L2, 
L3 

1 Camfield oscillator coupler, L4 
2 Tyrman audio transformers, Ti, 

T2 
1 Tyrman output transformer, T3 
1 Camfield variable condenser, .0005 

mfd., Cl 
1 Camfield v a r i a b l e condenser, 

.00025 mfd., C2 
1 Carter fixed condenser, .0001 

mfd., C3 
4 Carter by -pass condensers, 1 

1 mfd., C4, C7 
1 Carter fixed condenser, .0005 

'mfd., C8 
1 Yaxley switch- rheostat, 15 ohms, 

R1 -SW 
1 Yaxley .fixed resistor, 15 ohms, 

R2 
1 Yaxley fixed resistor, 1 ohm, R3 
1 Yaxley S.P.S.T. switch, SW1 
4 Tyrman sockets, UX type with 

shield 
3 Tyrman sockets, UX type with 

special 22 shield 
1 Tyrman drum dial, double ver- 

nier type 
1 Yaxley 7 wire battery cable with 
connector plug 
8 X -L binding posts 
3 Shieldplate vacuum tubes, shield- 

ed grid, SP1 type 22, V1, V2, V3 
3 201A type vacuum tubes, V4, V5, 

V7 
1 171 type vacuum tube, V6 
1 Formica front panel, 7 x 24 x 3/16 

inches 
1 Formica sub -panel, 8 x 23 x 3/16 

inches 
2 Benjamin metal brackets 
1 Bodine L 500 loop. 
1 Pkg. Acme Celatsite hook -up 

wire 
1 Pkg. Kester rosin core soldez 
1 Excello Console Cabinet 
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for all wavelengths within the broad- 
cast band. The knob in the lower 
right corner of the panel operates a 
combination instrument which serves 
as a volume control and control 
switch. The control at the left of 
the panel operates a switch, which 
need seldom be used when tuning the 
receiver. 

The arrangement of apparatus 
mounted above the sub -base panel is 
shown in the top view of the re 
ceiver. On the rear edge of the sub- 
base are six .octagonal containers of 
identical appearance. The three on 
the left contain the R.F. apparatus, 
and the three on the right the audio 
apparatus. Directly in front of these 
units the seven sockets of the set are 
mounted. Each socket is equipped 
with a special shield and these add 
to the efficiency as well as the ap- 
pearance of the receiver. 

In wiring the receiver all connec- 
tions are made under the sub -base 
panel, as may be seen in another 
view of the set. This feature also 
adds to the business -like appearance 
of the set. In addition several small 
parts, including fixed resistors and 
fixed condensers, are mounted under 
the sub -base panel. 

Before entering into a description 
of the construction of this receiver 
the circuit will be considered. This 
will be found in the accompanying 
schematic design. It will be noticed 
that the receiver consists of a circuit 
employing an oscillator, a first de- 
tector, two stages of intermediate - 
frequency amplification, a second de- 
tector -and two stages of audio -fre- 
quency amplification. Although three 
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:\ 4% -inch circular hole must be cut in the center of the front panel of the set, to accommodate the large drum -type tuning control. drawing shows the exact location of this hole and glves also details ofoall others which are required. 

stages of intermediate- frequency am- 
plification are required in the average 
super- heterodyne receiver it has been 
found that two stages are more than 
ample when shielded grid tubes are 
employed. 

The three shielded -grid tubes are 
shown in the diagrams as V1, V2 
and V3, and are used in the first - 
detector circuit and the two interme- 
diate-frequency stages. V4, the sec- 
ond detector, may be a standard 200A- 
or 201A -type; V5, the first audio 
tube, and V7, the oscillator tube, are 
standard 201A -type tubes ; and V6, 
the second audio tube, is a type -171 
power tube. 

The schematic diagram of the 
shielded -grid tube shows that it has 
one more element than the standard 
tube. In construction the filament of 
the tube is similar to the one used in 
the 120 -type power tube. It draws a 
current of 0.132 amperes and its max- 

imum operating voltage is 3.3 volts. 
The filament is a single straight wire, 
surrounded by the circular grid of the 
tube, but it will be called the control - 
grid in this article. The fourth ele- 
ment of the tube, i.e., the screen -grid, 
is a double spiral enclosing the plate. 
It is placed between the plate and 
the control -grid and outside the plate. 

The addition of a fourth element to 
the new tube makes necessary five 
terminals to each tube. The tube is 
mounted in a standard UX base and 
the terminals are connected as usual, 
except that the screen -grid is con- 
nected to the grid terminal and the 
control -grid is connected to a special 
terminal which has been mounted on 
the top of the tube. When the tube 
is used in a receiver connection to the 
control -grid is usually made with a 
flexible wire and a clip. 

A theoretical explanation of the 
operation of the tube would be too 

The above 

leugtlry to include here. However, it 
may be explained that the use of the 
fourth element reduces the inter- 
nal capacity of the tube to a min- 
imum and eliminates oscillating dis- 
turbances in R.F. circuits without 
the necessity of neutralization. The 
plate resistance of the tube is approx- 
imately 500,000 ohms wjien a poten- 
tial of 135 volts is used on the plate 
and a potential of 45 to 50 volts is 
applied to the screen -grid. The neg- 
ative bias potential applied to the 
control -grid is from 1 to 3 volts. 

To obtain the highest possible effi- 
ciency when using tubes of the 
shielded -grid type an external shield 
must be placed around each stage. 
This was found necessary in order to 
avoid oscillations and to obtain max- 
imum amplification. A comparison 
between a standard receiver and one 
using shielded -grid tubes will show 
the outstanding advantage of the lat., 

This picture shows the arrangement of parts on the top of the sub -base panel. L1, L2 and LS are impedance units; Ti and T2, audio transform. ers; TS, output transformer; IA, oscillator coupler; Cl and C2, tuning condensers; Rl -Sw, rheostat -switch; Swl, S.P.S.T. switch; V1, first detector; V2 and V3, intermediate- frequency amplifiers; V4, second detector; VS and V6, audio -frequency amplifiers, and V7, oscillator. 
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NOT 
USED 

1 
Complete schematic wiring diagram of the Tyrman Shielded -Grid Seven, giving details of all connections. The symbols which are used to 
Identify the various pieces of apparatus in the circuit correspond to those used in the list of parts and the other illustrations which 

accompany this article. 

ter. When 201A -type tubes are used 
in an R.F. amplifier, it is difficult to 
obtain a gain greater than seven per 
stage ; but properly designed cir- 
cuits using the shielded -grid tubes 
will give an R.F. amplification of 
thirty per stage, and considerably 
more when lower frequencies are used 
as in all intermediate -frequency cir- 
cuits of super- heterodyne receivers. 

By careful examination of the in- 
termediate stages in the schematic 
diagram it will he noticed that the 
tùned- plate -impedance system was se- 
lected as best suited to the charac- 
teristics of the shielded grid tubes ; 

and for maximum efficiency a f re- 
quency of 350 kilocycles should be 
use. With this arrangement it is 
possible to obtain an amplification of 
fifty per stage. 

In actual practice the plate impe- 

dance may consist of a solenoid coil 
(V) of the proper inductance shunted 

by a fixed condenser (Y) which tunes 
the circuit to the desired frequency. 
To prevent inter -stage coupling a 1- 
mf. by -pass condenser is connected 
between the inductor and the filament, 
and a radio -frequency choke coil (X) 
is connected in series with the plate 
supply wire. When a six -volt bat- 
tery is used for heating the filament a 
resistor (Z) must be connected in the 
negative filament lead to reduce the 
voltage. The bias for the gride of the 
tube is obtained by connecting the re- 
sistor between the grid and the nega- 
tive terminal of the battery, thus 
utilizing the voltage drop across the 
filament resistor. The grid resistor 
(W) has a resistance of 2 to 3 
megohms. The grid and plate cir- 
cuits are coupled by a fixed condenser 

(U) having a capacity of .0001 mf. 
A photo within this article shows 

an interior view of one of the units 
used in this receiver. In this pic- 
ture V is the plate inductor, which 
is tuned by the fixed condenser marked 
Y. The radio -frequency choke coil 
is located above the plate impedance 
at X and the grid resistor is mounted 
on the top of the assembly at W. 
The grid coupling condenser is lo- 
cated at U and the filament resistor 
is on the base at Z. The 1 -mf. by- 
pass condenser, which is shown con- 
nected between the inductor and the 
filament in the diagram, is connected 
externally to the unit. When the 
unit is enclosed in its shield, .it meas- 
ures 2/ x 2/ x 4 inches. 

The two advantages of this type of 
unit are that it contains all the essen- 
tial parts of an intermediate -frequency 

A bottom view of the set showing how the fixed condensers and resistances are mounted beneath the sub- panI. Note the neat and convenient 
method of wiring all parts. 
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stage, and that .it is completely wired. 
The terminals used for connecting the 
unit into a receiver are seven in num- 
ber, and six of these are on the bot- 
tom, thus allowing invisible sub -base 
wiring. The seventh termirial con- 
nects with the control -grid of the 
tube, and this connection is made 
with a flexible wire attached to the 
top of the transformer. This arrange- 
ment is very satisfactory, as connec- 
tion to the control -grid of shield -plate 
tubes is made to the metal cap on 
the top of the tube. 

In connection with the second de- 
tector and audio amplifier circuit it 
is not necessary to enter into a lengthy 
description of the apparatus used, as 
it is similar to the standard design. 
The two audio transformers and out- 
put transformer are connected in the 
usual manner, except that the core is 
grounded to the filament in each case. 
A glance at the diagram will show 
also that one terminal on the output 
transformer is not used. 

When building the set, it is wise to 
start work on the sub -base panel. 
Panels which have been drilled for the 
apparatus used in this receiver are 
available ; or it is possible to drill 
any 8 x 23 x 3/16 inch panel by 
following the accompanying drilling 
layout. When mounting the appara- 
tus on the sub -base the two brackets 
should be placed in position before 
mounting any of the parts. Next, the 
three impedance units used in the 
intermediate -frequency amplifier may 
be mounted on the top of the sub- 
base ; and at the same time the four 
cylindrical 1 -mf. by -pass condensers 
should be fastened in place under the 
sub -base, with the proper terminals 
of the impedance units as seen in the 
photo of the bottom view of the set. 

One of the terminals of the first 

audio transformer is used to support 
a small fixed condenser under the 
sub -base. However, when the second 
audio transformer and the output 

Photo showing the arrangement of parts inside 
an impedance unit employed in the intermedi- 
ate- frequency amplifier of the Tyrman 

Shielded -Grid Seven. 

transformer are mounted, it is neces- 
sary only to place a soldering lug 
under each nut. 

In mounting the tube sockets only 
one mounting screw is required, as 
the terminals of the socket take the 
form of soldering lugs and holes are 
drilled in the sub -base for these to 
pass through. Ire one case a socket 
mounting screw is used to fasten a 

108 
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resistor (R3) under the sub -base. 
After the sockets are in place the 
mounting of apparatus on the sub- 
base may be completed by fastening 
the two variable condensers, the os- 
cillator coupler, the cable plug and 
eight binding posts on top of the 
sub -base, and the fixed condenser C2 
and resistor R2 under the sub -base. 
The position of these parts is clearly 
illustrated in the photos of the set 
herewith. 

It is wise to wire as much of the set 
as possible before fastening the front 
panel in place. As only a few wires 
connect with instruments on the front 
panel, this method is not apt to con- 
fuse the constructor. In wiring the 
set, if the pictorial wiring diagram is 
being followed, it is highly important 
to make sure that all parts are mount- 
ed in the proper position. This ap- 
plies particularly to the tube sockets 
and the octagonal amplifying units. 
(See photos and drilling layouts of 
front and sub-panel.) 

The diagrams clearly point out the 
wiring and a point -to -point descrip- 
tion of the connections is unneces- 
sary. However, connections to the 
cable plug should be explained. This 
device facilitates connecting the re- 
ceiver with the batteries and has pro- 
visions for seven wires. Each of 
the seven terminals is marked with a 
color which corresponds to that of 
the corresponding wire in the bat- 
tery cable. When wiring the set the 
following system should be followed : 

connect the common "A -," "B -" 
and "C +45" lead with the terminal 
of the cable plug marked "Black" ; 

connect "A +" with "Red" ; connect 
"B +45" with "Blue" ; connect "B+ 
90" with "Brown" ; connect "B +135" 
volts with "Grey" ; connect "B +180" 
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The sub -base panel drilling layout shows the exact location of all parts In dotted lines, and indicates the exact position 
for mounting the various pieces of apparatus. 

2 

of all nines required, 
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volts with "Green" ; and connect 
"C -" 45 volts with "Yellow." 

After the wiring on the sub -base 
has been completed, the parts on the 
front panel should be mounted ; and 
then four screws are used to attach 
the front panel to the sub -base. When 
the set is in this state of completion 
only six wires remain to be connected. 

Either batteries or a power unit 
may be used for the operation of the 
receiver. As the three shielded -grid 
tubes require a current of only .125 
amperes each, the total current re- 
quired by the filament circuits of this 
receiver is only 1.625 amperes, which 
makes the set very economical to 
operate. Also, the plate current is 
not excessive, as it is usually less than 
35 milliamperes. For the grid circuit 
two "C" batteries are required ; one 
of 45 volts, and the other 3 volts. 

In order to give the reader some 
idea of the appearance of the tubes 
used in this set, the cut -away view of 
the shielded -grid tube, which appears 
on this page, shows very plainly the 
internal construction and the arrange- 
ment of the four elements. 

The shielded -grid tube greatly re- 
sembles, externally, one of the ordi- 
nary 201A type ; it is of about the 
same diameter, but slightly longer. It 
is equipped with a standard four - 
prong UX base, the fifth connection 
being made to a small brass cap which 
is mounted on the top of the glass 
bulb. The glass appears to be par- 

GRID CONTACT 

OUTER 
I ` INNER 

SCREEN SCREEN 
GRID '!_' GRI 

This cut -away drawing clearly shows the in- 
ternal construction of the shielded -grid tube. 

tially silvered on the inside, as do 
most tubes because of certain chemi- 
cal treatments which they undergo 
during evacuation. 

For the operation of this receiver 
a Boding loop is employed as a pick- 
up. The sensitivity of the receiver 
is sufficient to allow distance recep- 
tion without the necessity of an out- 
side aerial, and the use of the loop 
provides the additional advantage of 
directional selectivity. A satisfac- 
tory loop is specified in this article, 
but if the amateur wishes to 
construct one he will not find it a 
difficult task. The loop is of the box 
type and wound on a rectangular 
frame ; 23 inches high, 12 inches wide 
and 6 inches deep. It has 14 turns of 
wire and a center -tap connection is 
made to the seventh turn. Flexible 
silk- covered wire is used and the wind- 
ing is in two sections of seven turns 
each, with the wires spaced 6 turns to 
the inch and one inch between each 
section. The loop revolves on a 
wooden rod, / inch in diameter, pass- 
ing through the center of the frame. 

After completion the set may be in- 
stalled in either a table type cabinet 
or Excello console as seen in the 
heading of this article. As to loud 
speakers recommended for use with 
this set, the Ensco three -foot cone 
will give remarkable reproduction of 
all tones capable by the receiver 
itself. 
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Instrument layout of the front and sub -panel. Parts mounted beneath the sub -panel are indicated in dotted lines. 
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WHEN building the laboratory 
model of this receiver the de- 

signers endeavored to combine as many 
desirable features in as compact a 
space as possible. That they have 
been successful in their attempt will 
be granted by even the most skeptical 
radio engineer after hearing a demon- 
stration of the finished product. Tak- 
ing into consideration size, weight, 
cost of assembly, cost of operation, 
number of accessories, etc., this re- 
ceiver provides a radio installation for 
the average home which closely ap- 
proaches the idea. Also, the set is 
not beyond the reach of the layman 
radio -set builder. 

The system-of electrification in this 
set is probably the newest, simplest 
and most efficient method thus far 
developed. The new 226 -type A.C. 
tubes are used in both R.F. and one 
A.F. stage, a 227 -type (heated -cath- 
ode) tube in the detector circuit, and 
a 171 -type power tube in the last 
audio -frequency stage. 

In the operation of the set alternat- 
ing current, obtained from a small 
transformer, is supplied directly to 
the filaments of all tubes, and the 
plate current is provided by a "B" 
socket -power unit of standard design. 
The various values of grid bias re- 
quired by the tubes of the receiver 
are secured through the voltage drop 
across fixed resistors installed in the 
set proper. With this apparatus 
there is a continuous source of power 
available at all times, the alternat- 
ing- current hum is reduced to an al- 
most negligible value, the necessity 
of batteries in any form is completely 
avoided, and the entire installation 
requires practically no attention ,or 
replacement of parts, 

As the second vital feature of the 
receiver the system of reception 
should receive consideration. In this 
year's model of the Karas Equamatic 

the same highly efficient radio -fre- 
quency circuit, which gained nation- 
wide popularity last season, is em- 
ployed. Amplification, which is prac- 
tically uniform over the entire broad- 

LIST OF PARTS 
3 Karas variable condensers, .00035 

mfd. with extended shaft, Cl, C2 
C3 

3 Karas R.F. transformers, Equa- 
matic type, Ll, L2, L3 

2 Karas A. F. transformers, Ti, T2 
1 Karas output filter, F 
2 Samson neutralizing condensers, 

.00002 mfd. to .00015 mfd., C4, C5 
2 Carter fixed condensers, .00015 

mfd., C6, C7 
1 Carter fixed condenser, .00025 

mfd., C8 
1 Carter fixed condenser, .006 mfd., 

C9 
1 Carter by -pass condenser, 1 mfd., 

C10 
1 Carter rheostat, 75 ohms, Rl 
1 Durham grid leak, 3 megoli m, R2 
1 Carter variable resistor, 2000 

ohms, R3 
1 Carter rheostat, 02 ohms, R4 
1 Electrad fixed resistor, 2,000 

ohms, R5 
1 Electrad potentiometer, 500,000 

ohms, R6 
2 Hammarlund R.F. choke coils, 85 

millihenries, Ckl, Ck2 
3 A.C. tubes,. UX 226 type, V1, V2, 

V4 
I A.C. tube, UX 227 type, V3 
1 Power tube, UX 171 type, V3 
1 Karas filament transformer, T3 
5 Benjamin tube sockets, UX type 
1 Yaxley 7 wire cable plug 
1 Formica front panel, 7 x 24 x 3/16 

inches 
1 Formica sub -base panel, 9 x 24 x 

3/16 inches 
3 Karas brackets for sub -base 

panel 
1 Karas link motion 2 dial control 
2 -Yaxley tip jacks 
1 X -L binding post 
1 Carter switch, 110 volt type, SW 
2 Karas vernier type dials 
1 Pkg. Kester Rosin Core Solder 
1 Pkg, Ac.mi Celatsite wire 
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cast waveband, complete and perfect 
neutralization or balance on all dial 
settings, and high efficiency are the 
important advantages of the radio- 
frequency circuits of the set. 

The fact that uniform amplification 
is obtained on all wavelengths might 
lead one to believe that the adjust- 
ment of the R.F. circuit is compli- 
cated ; but such is not the case. A 
simple mechanical device accomplishes 
the effects described, and the set is 
no more difficult to build, adjust or 
operate than the average tuned R.F. 
receiver. Two dials, which follow 
each other closely over the entire 
scale, are the only wavelength con- 
trols for the set and after the desired 
station has been tuned in with these 
dials, only the volume controls remain 
to require adjustment. 

Automatic variation of coupling be- 
tween the primary and secondary 
coils of the R.F. transformers is the 
characteristic of the circuit which 
makes possible uniform amplification 
on all waves. The primary coils of 
the transformers are mounted on the 
shafts of the condensers in such a 
way that the rotation of the con- 
densers causes the exact change of 
coupling required in order to main- 
tain a uniform transfer of energy. 
(See page 97, Fall, 1927, Edition of 
Radio Listeners' Guide and Call 
Book for an explanation of the sys- 
tem by which this is brought about.) 

To appreciate fully the value of 
uniform amplification on all wave- 
lengths, it is necessary to compare 
the operation obtained from an Equa- 
matie with those secured from an or- 
dinary tuned -R.F. set in which no 
provision has been made for coup- 
ling compensation. 
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180V. 
The schematic diagram of the Haras A.C. Equamatio Receiver, in which all the parts bear the same symbols as those designating the same part 

in the other illustrations. 

/ 
SW 

In the tuned- radio -frequency re- 
ceiver, the efficiency is highest when 
the dials are tuned to the lowest wave- 
length ; and, as the wavelength is in- 
creased, the efficiency decreases stead- 
ily. The result is that, on the waves 
between 400 and 500 meters, where 
most of the listening actually takes 
place, the sensitivity of the set is often 
only one -third of maximum. On the 
other hand, wtih the Equamatic sys- 
tem, the efficiency on short waves is 
maximum, but the coupling between 
the two coils of the transformer is 
minimum. As the wavelength is in- 
creased the efficiency remains near 
maximum because of the fact that the 
coupling between the coils is increased. 

The result is that, on the high waves, 
the set often has three times the effi- 
ciency of other receivers. When one 
takes into consideration the large num- 
ber of high- quality programs which 
are broadcast on the highest wave- 
lengths, the importance of the above 
Nvi1l be more thoroughly understood. 

In this day and age a receiver is 
of little value if serious consideration 
has not been given to the audio -fre- 
quency amplifier. Distortionless re- 
production is a modern necessity, and 
it can be obtained only by using the 
best quality modern apparatus. 

In the receiver under discussion two 
high -quality amplifying transformers 
are used in the audio circuit and these 

are followed by an audio filter in th 
output circuit. Ample available powe 
is assured by the use.of a power tub 
ill the output stage, and distortion du 
to overloading is prevented by the re 
sistors which apply a bias of the cor- 
rect value to the grid of each tube. 

The type of volume control us 
also helps to prevent distortion. 
variable resistor, which serves as 
sensitivity control, is employed in th 
R.F. circuit ; and this makes it im 
possible to overload the detector, if i 
is properly adjusted. The second vol 
urne control is in the audio circuit an 
consists of a high -resistance potenti 
ometer connected across the second- 
ary of the first audio transformer i 

The top view of the sub -panel: T3, power transformer; Ll, L2, LS, R.F. transformers CH1 and CH2, choke coils; C1, C2, C8, variable con- densers; V1 and V2, R.F. amplifier sockets; V3, detector socket; V4 and V5, A.F. amplifier sockets; Ci and C6, neutralizing condensers; SW. switch. 
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such a way that the grid potential of 
the tube may be varied. 

Before continuing with a descrip- 
tion of the receiver it is necessary to 
examine the schematic and picture 
wiring diagram. After a thorough 
study of the circuit used it will be seen 
that the R.F. end of the set is a 
standard two -stage tuned -R.F. ampli- 
fier to which many refinements have 
been added. This is followed by a 
standard tuned detector circuit and 
two stages of transformer- coupled 
audio- frequency amplification. 

In the R.F. circuits the condensers 
Cl, C2 and C3 control the wave- 
length of all stages. The arrow which 
passes through the condenser and 
transformer in each case indicates that 
both the condenser and the coupling 
between the coils are varied by the 
same dial as described in the early 
part of this article. The dotted line 
which connects condensers C2 and C3 
indicates that both are tuned with the 
same dial. The three tuning con- 
densers are of identical construction, 
each having 17 plates, or a capacity 
of .00035 mf. 

To prevent oscillation in the R.F. 
circuits the condensers C4 and C5 are 
used. These are the standard fixed - 
adjustable neutralizing condensers and 
are connected in the conventional 
manner. Interstage feed -back in the 
radio -frequency stages is prevented 
also by the condensers C6 and C7 and 
by the radio -frequency choke coils 
Ckl and Ck2. The condensers allow 
the radio -frequency currents to pass 
directly to the filament circuit with- 
out entering the biasing resistor, and 
the two choke coils provide a part for 
the biasing potential, which is applied 
to the grids of the two R.F. tubes. 

IIIIIIIIIIIIIIIIIIIII IIIII!,! 
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The two condensers used for this 
purpose are of the fixed -mica variety 
and each has a capacity of .00015 mf. 
The two choke coils have an induc- 
tance of 85 millihenries each. 

In the second audio -frequency stage 
a very interesting feature is to be 
found. A 75 -ohm rheostat (R1) is 
connected across the primary coil of 
L3. This rheostat may be used as an 
auxiliary volume control when loud 
local stations are being received, and 
will prevent distortion by the detector 
tube, which would occur if it were 
overloaded. 

In the detector and audio -frequency 
circuits of the set the wiring is prac- 
tically standard and the few changes 
which have been made necessary by 
the special alternating- current tubes. 
In the detector the usual grid leak 
and condenser method of detection is 
employed. 

When taking a quick glance at the 
circuit it appears different from the 
average ; it is the use of the A.C. 
tubes which makes this difference so 
noticeable. In the diagram it will be 
seen that the filament wiring is rep- 
resented by three sets of twisted wires 
and these wires terminate at three 
separate secondary windings of the 
transformer. 

This is the power transformer which 
provides filament current for the en- 
tire receiver. As each of the various 
types of tubes used in the set requires 
a different filament voltage, three dif- 
ferent secondary windings are needed 
on the transformer. Also, each wind- 
ing has a center tap in order that a 
zero -potential point may be obtained. 

Winding S1 provides the filament 
current for the 171 tube, in the last 
stage of audio amplification, which 

requires 1/2 ampere at a potential of 
5 volts. Winding S2 has an output 
of 2.5 volts for the heater -element of 
the type -227 detector tube ; and wind- 
ing S3 is used to heat the filaments of 
all of the 226 -type amplifier tubes, 
which require 1.5 volts. 

Usually, when operating tubes from 
alternating current, a rheostat is not 
required ; as the transformer provides 
exactly the voltage desired. However, 
in the case of winding S3, as several 
tubes are heated from the same 
source, it was considered advisable to 
include one. The rheostat used, R4, 
is a small wire -wound unit with a 
total resistance of 0.2 ohms. 

Many readers will probably ask 
themselves how the grid potential is 
obtained for the various tubes of the 
set. Batteries cannot be used for the 
purpose, as the set has been designed 
for complete A.C. operation ; nor can 
the desired voltages be obtained from 
the power unit, as the set has been 
designed for operation with any stand- 
ard "B" socket -power unit. The 
method used utilizes the voltage drop 
which takes place across R3 and R5. 

Careful examination of the circuit 
will show that the grid -return wire of 
each tube is connected to the ground, 
which is also the "B -" wire. Also, 
the resistor R3 is connected between 
the ground and the center tap of fila- 
ment winding S3, and the resistor R5 
is connected between the ground and 
the center tap of Si. Therefore, it 
may be seen that the drop in voltage 
between the filament winding and the 
ground provides the desired bias. 

In the case of the power tube a 
variable bias is not necessary ; as the 
value of this potential is not critical 
and it has been found that in most 
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Layout showing the placement of all parts. The filament transformer, T3, is shown in the lower right corner of the above illustration. 
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panel of the A.C. Equamatio Receiver. Those for the sub -panel are shown on the next page. 

cases a 2,000 -ohm resistor provides 
the correct potential. The bias for the 
R.F. tubes, however, is more critical 
and for this reason a 2,000 -ohm vari- 
able resistor is used. In. addition the 
by -pass condenser C10, with a value 
of 1 mf., is connected in shunt with 
this resistor to reduce the resistance 
to high -frequency currents. 

The front panel view of the set in 
an Excello Console in the heading of 
this article shows the arrangement of 
controls on the front panel of the re- 
ceiver. The two large dials are the 
wavelength controls and of the vernier 
type, although they present the ap- 
pearance of standard dials. The one 
at the left tunes the antenna coupler 
and that to the right tunes the second 
R.F. stage and the detector circuit. 
The knob slightly to the left of the 
center is the 75 -ohm rheostat R4, 
which serves as a sensitivity control, 
and the knob on the right of the panel 

is the volume control R3, which is a 

500,000 -ohm variable high resistor. 
At the extreme left of the panel, 

the off- and -on switch is located. This 
switch is connected in the 110 -volt 
house -lighting circuit, in series with 
the plate -power- supply unit and the 
filament transformer. The front 
panel. is 7 x 24 x 3/16 inches, and a 

panel drilled for the apparatus used 
in this receiver is available on the 
market. However, those who wish to 
drill their own panels will find in 

these pages a diagram showing the 
necessary holes. 

An accompanying photo shows the 
appearance of the receiver when 
viewed from above. The power 
transformer which supplies current 
for the filaments will be found on the 
rear edge of the panel, at the extreme 
left. It will be noticed that there is a 
standard 110 -volt receptacle on the 
top of the transformer ; this is used 
for connecting the plate socket -power 

unit with the house current. When 
the plug from the power unit is in- 
serted in this receptacle the operation 
of the unit is automatically controlled 
by the switch on the front panel. In 
addition to the wire from the filament 
transformer which goes to the light 
socket, the wires which go to the 
switch are also provided and properly 
connected inside the unit. 

.0n the right of the filament trans- 
former are two knobs which control 
the variable resistors R3 and R4 ; the 
former is the resistor nearest the rear 
edge of the baseboard. These two 
units are located under the sub -base 
panel. 

For making connections between 
the receiver and the plate -power unit. 
a connector plug and battery cable is 

employed. The socket of this plug is 
located at the right of the two resistor 
knobs. When using a plug and cable 
of this type, the power unit is con- 
nected to the battery cable is the usual 

(C4) ! í V54¡ 
Ti and T2, A.F. transformers; F, óntñtfilltertl$3mbols beintheasáme,asltlusntia 

rheostat; 
ovelillastratione,liafrram 

of the receiver will be found 
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way ; but, to connect the set with 
the battery cable, it is necessary only 
to insert the plug in the socket 
mounted on the sub -base panel. This 
facilitates connecting and disconnect- 
ing the receiver and also avoids er- 
rors. It will also be noticed that to 
the right of the cable socket two 
small tip jacks are provided for the 
loud speaker. 

The remaining apparatus on the 
rear edge of the sub -base is in the 
audio circuit. The parts are, from 
left to right : output filter, power tube, 
second -stage transformer and first - 
stage amplifier tube. The first -stage 
transformer is located in front of the 
first -stage tube. 

All the apparatus in the radio -fre- 
quency circuits is located on the front 
edge of the baseboard. The com- 
ponents on the left of the sub -base, 
consisting of a variable condenser, 
radio -frequency transformer, R.F. 
choke coil, neutralizing condenser and 
tube, make up the first R.F. stage. A 
similar group of apparatus in the mid- 
dle are the parts for the second stage; 
and the condenser, R.F. transformer, 
tube, grid leak and grid condenser on 
the right of the panel are in the de- 
tector circuit. 

In an effort to give the receiver as 
commercial an appearance as possible 
the designers have placed most of the 
wiring and many parts under the sub- 

base panel. This is clearly shown in 
a bottom view photo herewith. Three 
brackets are used to fasten the front 
panel to the sub -base, and two metal . 

pins are mounted on the rear edge of 
the sub -base to support the weight at 
this point. 

The most important point of inter- 
est under the sub -base is the filament 
wiring, which is twisted. This is 
necessary in order to reduce the A.C. 
hum in the output. It will be noticed 
that the filament transformer is 
mounted so that the low -voltage ter- 
minals pass through the sub -base, and 
the twisted filament wires connect di- 
rectly with these posts. 

(Continued on page 185) 

A bottom view of the sub- panel, showing the wiring. R3, "C" biasing rh eostat; R4, filament rheostat; R5, resistor, Cf, C7, C9, C10, condensers. 
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ON a recent visit to Chicago, the 

managing editor and local repre- 
sentative of RADIO LISTENERS GUIDE 

AND CALL BOOK were given a 

demonstration of the World's Rec- 

ord Super 10. Among others pres- 
ent at this demonstration were a 

few Chicago manufacturers and 
radio enthusiasts. 

We were all grouped around the 
set, which was being operated by 

Mr. Scott, and comments on the 
unusualness of the performance of 
the set were free and numerous. 
We were, to put it mildly, all thor- 
oughly surprised and amazed. 

Station KFI of Los Angeles, 
California, was justtuned -in, and were 
all enjoying the thrill that is asso- 
ciated with perfect reception of 
long distance. The program from 
KFI came to us with great volume 
and unimpeachable clarity -in fact, . 

we were all listening critically to see 
if we could detect any flaws in the 
performance of the World's Record 
Super 10, which was bringing to us 
this fine music that had traveled so 

far to reach us. 
Here was KFI coming to us clear 

and loud after traversing more than 
two thousand miles of mountains 
and plains. But what was im- 
measurably more gratifying, here 
was the World's Record Super 10, 

performing in Chicago at 9:30 P.M., 
selecting the weak impulses from 
KFI from a spectrum of radio 
broadcast transm ssions, that is 

notably congested and punctuated 
with powerful local broadcasting sta- 
tions. WCFL a fifteen hundred 
watt Chicago station was broadcast- 
ing its evening concert of organ 

LIST OF PARTS 

1 Formica Panel, drilled and en- 
graved, 26 x 7 x 3 -16 inches. 

1 Formica sub -panel, drilled 25 x 
10 x 3 -16 inches. 

1 Remler 3 in line condenser No. 
633, .00035 mfd., Cl. C3, C4. 

1 Remler condenser No. 638, 

.0035 mfd., Cll. 
1 Silver -Marshall 340 midget vari- 

able condenser, .000025 mfd., C2. 

2 Remler Drum dials No. 110 (1 
each 110 and 110 -R). 

2 Remler R.F. Choke Coils No. 35, 

RFC. 
2 Thordarson Audio transformers 

R200, Tl, T2. 
1 Thordarson output transformer 

No. 76, T3. 
2 Selectone L.W. transformers No. 

B 500, L4, L6. 
2 Selectone L.W. transformers No. 

B 510, L5, L7. 
2 Selectone R.F. transformers No. 

520, L2, L3. 
1 Selectone Antenna Coupler No. 

530, Ll. 
1 Selectone Oscillator Coupler No. 

540, L. 
10 Benjamin Sockets (without 

bases). 
1 Pair Benjamin brackets No. 8629. 

1 Carter Rheostat 1R -30 ohms, R3. 
1 Carter Rheostat 1R -15 ohms, Rl. 
1 Carter Rheostat MW -1 ohm, R2. 
1 Carter potent., 1R-400 ohms, R5. 
1 Carter fixed condenser, .00025, 

mfd. with grid clips, C10. 
1 Carter fixed condenser, .002 mfd., 

C6. 
1 Tobe fixed condenser, .0001 mfd., 

C5. 
1 Pair No 10 Carter pin jacks. 
1 Jewell Voltmeter O -8 Volts, 

type No 135, V. 
3 Tobe By-pass condensers, 1 mfd., 

C7, C8, C9. 
1 Tobe 3 meg. grid leak, R4. 
1 Jones 10 contact Multi-Plug. 

40 soldering lugs and Kester radio 
solder. 

30 ft. Acme Celatsite hook -up- wire.. 
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music on a frequency of 620 kilo- 
cycles, only twenty kilocycles (15.1 
meters) away from KFI which op- 
erates on 640 kc. Despite this 
meagre separation, the World's 
Record Super 10 brought us the 
program without interference, with- 
out background noise. 

Naturally, we were astounded, 
when Mr. Scott calmly removed the 
antenna lead from the World's Rec- 
ord Super 10, and the program from 
KFI only diminished slightly in in- 
tensity. We felt sure that the 
ground connection was doing the 
work of an antenna, so Mr. Scott 
also removed this, to dispel any of 
our doubts. KFI still came in with 
loud speaker volume, after a few 
minor adjustments in sensitivity had 
been made. 

"That," said Mr. Scott, with justi- 
fied satisfaction, "That is what I 
consider the supreme test of sensi- 
tivity of any receiver." 

There was nothing for the rest of 
us to do but agree, for the demon- 
stration of sensitivity made us all 
feel that the World's Record Super 
10 is one of the most sensitive radio 
receivers we had ever heard. 

A little later, we listened to the 
program of WJZ of New York, 
coming direct, with so much volume 
that one of the members of our 
party requested that the set be toned 
down so we could talk more easily. 
Every tone, every harmonic, and 
every overtone from kettle drum to 
piccolo were faithfully reproduced. 
An absence of background noise or 
rustle further enhanced the enter- 
taining value of the reproduced WJZ 
program. 
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Picture wiring diagram of the "B" eliminator unit employed with Scott's set. 

Here Mr. Scott interposed with 
a little explanation. 

"I have tuned in WJZ for you, 
chiefly because WJZ operates on a 
frequency that is removed from the 
operating frequency of WMAQ by 
a side band of only ten Kilocycles," 
he said. "In view of this ten kilo- 
cycle separation, and considering the 
fact that WMAQ is a 1,500 -watt 
station, located not more than eight 
miles from here, I feel that it is 
ample evidence of the selectivity of 

the set. At the time of the demon- 
stration WMAQ transmitted on 670 
kc (447.5 meters) and WJZ on 
660 kc (454.3 meters). This was 
changed in the revision of Decem- 
ber 15th. 

We were all forced to admit that 
the World's Record Super 10 had 
selectivity, and, plenty of it by this 
demonstration. The reader should 
remember that it is unusual for a 
radio set to tune closer than ten 
kilocycles, and still deliver faithful 

music under the present system of 
broadcasting. 

"I want you to hear," Mr. Scott 
went on, "how the receiver performs 
on heavy local reception. I am 
going to tune in WEBH one of 
our Chicago stations and let you 
hear how full local volume sounds 
on this set. WEBH is located only 
three miles away from here and 
has according to generally accepted 
lists, a power of 2,000 watts. They 
operate on 365 meters -here we are." 

One of the members of our party 
pertinently asked if the World's 
Record Super 10 was difficult to 
operate. Mr. Scott in reply invited 
all to take a hand at operating the 
set which we did in turn. It is 
a simple matter to duplicate Mr. 
Scott's demonstration of separating 
WJZ from WMAQ, though KFI 

PARTS FOR "B" UNIT 
1 Thordarson, T 2098 transformer, T. 
1 Thordarson, T 2099 choke, CH. 
1 Tobe 210 condenser block, CB. 
2 Benjamin tube sockets, VI, V2. 
1 Carter type S -20M resistance, R. 
7 X -L binding posts. 
1 Formica binding post strip. 
1 Wood baseboard 10 x 12 inches. 
1 Pkg. Acme Celatsite hook -up wire. 
1 Pkg. Kester rosin core solder, 

solder lugs, wood screws, etc. 
2 CX -381 rectifier tubes. 

auoron I NuCIOR ! 

WORLD'S RECORD 
SUPER 10 

muolt 

AIR 

' 

MLOIlIER 

It 

A front panel view of Scott's World's Record Super Ten. Balance in panel design is another feature of this new set. The number Of controls 
are minimized consistent with ample flexibility. 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO LISTENERS' GUIDE AND CALL BOOK 105 

lIßIIIIIHIINIIIÌlllllll III ÌNII 

O 
vs O 

m _oo mo Nv< - - 
IiIVm6odmduuluululdunlu;lluuluuluul l 6 bdi. 

0 
V 

ó 

ø'o',, O 1n Ñ 
MNn ` 1./. 

O fn O In N 0 w O b fD r- n 03 03 If H O 

111111 1111111011.11111111111111111111111 
.i7L_Alli 

r'Illll1111ifir 

Q 
F: 

PI.. oo ;i, 

www.americanradiohistory.com

www.americanradiohistory.com


INI41r lilr -Ilrr Irr 4,111. 

The World's Record Super Ten can also be adapted for use in conjunction with any type of magnetic phonograph pick -up. 

could not be tuned in through heavy 
hetrodyne interference caused by 
WRC at Washington, D. C. We all 
laughed heartily over the fact that the 
World's Record Super 10 was so 
sensitive that broadcast transmissions 
from one coast interfered with those 
from the opposite. WRC at Wash- 
ington, D. C., and KFI at Los An- 
geles, Calif., both operate 640 kc 
(468.5 meters) at the same time. 

Of course we all plied Mr. Scott 
generously with questions which he 
answered patiently and good natured - 
ly during the course of the re- 
mainder of our visit to his labora- 
tory. Space prevents narrating the 
progress of our visit with the genial 
Mr. Scott, but insofar as the fol- 
lowing remarks are mast interesting 
to those technically inclined, let us 
go on with some of' the paramount 
parts of our interview. 

We were quite surprised when 
Mr. Scott told us. that the 'World's 
Record Super 10 had no outstand- 
ing features. His, arguments in this 
direction however dispelled our fears 
that he was missing a very fine 
talking point for his receiver. This 
is what he told us 

"While the World's. Record Super 
10 is quite different from other 
types of super receivers, of the same 
general idea, it does not have what 

one would call `outstanding' fea- 
tures. It is very much like a well 
balanced football team -a collective 
group of meritoris players, which 
when properly co- ordinated and 
properly managed give brilliant per- 
formance. In the World's Record 
Super 10 there is no `star' feature 
-the set is rather an aggregation 
of fine points properly executed and 
made to co- operate so that the fin- 
ished product is highly efficient. A 
few of these points are as follows : 

1. The use of a very short (30 to 
50 feet) antenna, and the subse- 
quent increase in selectivity with de- 
creased `noise' pick -up. 

2. The filtering action of two 
stages of tuned radio frequency 
amplification, with the corresponding 
increase in pick -up sensitivity or 're- 
serve power together with the `one 
spot' effect that the radio frequency 
stages give. 

3. The use of the `beat' fre- 
quency principle of reception which 
is the most sensitive and selective 
known to radio engineers today. 

4. The use of three stages of in- 
termediate frequency amplification of 
the right design. 

5. The general design of the trans- 
formers used in the receiver in con- 
junction with the fine associated 
equipment which represents an ag- 

gregation of the finest devices in 
radio today. 

6. The use of an audio amplifier 
and power supply so designed as to 
have ample and generous capacity to 
handle and amplify audio impulses 
faithfully and intensely. 

This set is a 7x26 in. panel size 
sub -panel type receiver of very fine 
appearance. It has two major con- 
trols, the remaining three being re- 
fining adjustments. The photographs 
and wiring diagrams are fully des- 
criptive of the appearance, so we 
need not dwell on this feature of 
the set to any great length. (Com- 
plete detailed constructional descrip- 
tion of the World's Record Super 
10 appeared in the Fall and Winter 
editions of Radio Listeners' Guide 
and Call Book.) 

In order to simplify the technical 
description of the receiver, it is best 
to consider the receiver in three 
main divisions. The various fea- 
tures of each division' are then most 
readily understood. 

In its entirety, the radio frequency 
pick -up of this set is very much 
similar to the first three tubes of 
the conventional tuned radio f re- 
quency receiver. It consists of one 
antenna coupler and two radio fre- 
quency transformers connected in a 
circuit as shown in the accompany- 
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ing picture diagram, and uses the 
filament temperature control method 
of stabilization. The grid returns of 
each R.F. stage are connected to the 
rheostat, which aids in suppressing 
oscillations, but the actual stability 
is effected by means of the filament 
emission of electrons. A small mid- 
get condenser across the oscillator 
coupler coils compensates for any 
deletrious effect that the an- 
tenna might have. The entire R.F. 
unit is gang controlled by the use 
of a triple variable condenser gang. 

The accompanying graph gives one 
a good idea of the value of the 
use of this R.F. amplifier in at- 
taining selectivity The diagram does 
not show, due to lack of space the 
amplification value of each succeed- 
ing stage, but it does illustrate how 
the input to the superheterodyne am- 

selectivity before the keen "beat" 
tuning effect is applied. 

i y 

t444 

Jq/W 

, 
4 
4 

W 

ú ' 
,***i 

0 o a o o 
o r 

Ifl N 
o 
N 

° 
t.0 

tf) 
.v 

The loop operated super and R.F. pick -up is 
indicated by the dotted line. The World's 
Record Super 10 the filtering action is illus- 

trated by successive curves. 

When the 40 kc band passed by 
the second detector transformer is 
impressed on the detector tube, and 
subsequently fed into the 10 kc in- 
termediate amplifier, the result is 
that the second detector has a re- 
sponse very close to 10 kilocycles, 
without cutting sidebands. It is gen- 
erally accepted by engineers that a 

2111 
2%. 

R1-5 

,á111Ì11 l l l lll11,11. 
R5 

plifier is whittled down to 40 kc 
station must have a 10 kc sideband 
to allow all the musical notes to be 
broadcast. 

When the input signal to the first 
detector is brought down to a 40 
kc band, the work of the inter- 
mediate amplifier is much simpler. 
In the World's Record Super 10, 

the amplifier has been designed and 
the transformers are so matched that 
each set has a band pass of 10 

kilocycles when used in connection 
with the recommended circuit. Two 
filters and two intermediate trans- 
formers are used in this amplifier 
which is standard in its connections. 
The amplifier is controlled by the 
voltage drop across a 400 ohm 
potentiometer connected across the 

(Continued on page 176) 
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WITH the announcement of a new 
Browning -Drake receiver, giving 

single, illuminated, drum dial control, 
smaller coils and a new method of 
neutralization which permits the use 
of storage battery or A.C. tubes, an 
excellent receiver may be built using 
this unit as a two -tube set and feeding 
it into a good power amplifier using 
the 310 type of power tube. 

The public is fast realizing that 
power amplification is essential for 
good quality of reproduction and that 
it is necessary to use a power tube in 
order to deliver any volume of undis- 
torted music to the loud speaker. It is 
unnecessary to incorporate the audio 
end of the receiver in the same cab- 
inet with the R.F. and detector, and in 
fact it is extremely advisable to have 
the audio amplifier and "B" supply 
combined as one snit, as this greatly 
reduces the length of the leads which 
carry the high voltage, which, in the 
case of the 310 tube; is as much as 450 
volts. Consequently, the combination 
of a good tuner and detector with a 
power amplifier and '13" supply is 
most advantageous from the set build- 
er's standpoint. 

The principles involved in the R.F. 
end of receivers for the past five years 
have not changed to any appreciable 
degree. Consegqnentlyg circuits which 
were correctly designed originally have 
not, of necessity, been greatly changed, 
except in minor detail% Of course, it 
is necessary, from time totime, to bring 
a receiver up to date from the stand -` 
points of appearance and mechanical 
workmanship, incorporating in it any 

minor electrical improvements 
which constant research h a s 
brought about. 

The Browning -Drake circuit 
consists essentially of one stage 
of tuned R.F. amplification with 
a specially constructed slot- 

LIST OF PARTS 
1 Official Browning -Drake Single 

Drum Control Kit, Ll, L2 and Cl, 
C2. 

1 Official Browning -Drake Founda- 
tion Unit, consisting of drilled 
and engraved front panel, base 
panel complete with mounting 
hardware. Also miscellaneous ma- 
chine screws, nuts and wire. 

1 B -D 135 mmfd. condenser, C3 
1 Yaxley No. 10 filament switch, 

SW2 
1 B -D radio frequency choke coil, 

L3 
1 Tobe special B -D condenser .5 

mfd. capacity C5 
1 B -D official neutralizing cou - 

denser, C4 
1 Tobe .00007 mfd, condenser, C6 
1 Tobe .0001 mfd. condenser, C7 
1 Tobe .001 mfd. condenser, C8 
1 Tobe Veritas or Durham 8 meg- 

ohm resistor, R2 
1 Clarostat, R1 
2 Benjamin Y type 5 contact sock- 

ets 
1 Center tapped resistor, 20 to 50 

ohms, R3 
1 Thordarson T-2370 filament trans- 

former, T7 
S Eby binding posts (Ant., Gnd., 

B+, Output, 13-) 
1 Pkg. Acme Celatsite hook -up 

wire 
1 Pkg. Kester radia solder 

wound R.F. transformer which was 
developed mathematically by Glen H. 
Browning and Dr. F. B. Drake. 
This is combined with a tickler 
feed -back detector, the stage of R.F 
being neutralized. The resulting com- 
bination makes a tuner which is both 
easy to construct and sufficiently selec- 
tive to enable the operator to receive 
almost all sîgnals which are aboye the 

108 

noisy level. The R.F. amplifier above 
mentioned has proven to be much more 
efficient than one stage of neutralized 
R.F. amplfication with tickler feed- 
back on the antenna circuit. This is 
undoubtedly due to the fact that when 
feedback is applied to the detector cir- 
cuit it also causes some tickler feed- 
back in the antenna circuit, thus in- 
creasing the amplification of both cir- 
cuits in the same operation. 

The antenna circuit incorporated in 
the Browning -Drake receiver is a con -. 
ductively coupled one, that is, the an- 
tenna comes in directly to a tap on the 
antenna coil through a .0001 -mfd. con- 
denser_ This system has proven ex- 
tremely efficient inasmuch at it has a 
very much more even response over 
the entire broadcast band of fre- 
quencies than any other circuit tested. 
Another advantage is that good signal 
strength may be secured even when 
using an extremely short antenna. One 
disadvantage, however, is that it is ex- 
tremely difficult to make the two. con- 
densers on the receiver run together 
when both long and short antennas are 
being used alternately. Dr. Drake and Mr. Browning have, for the past sea- 
son, been working on what might be termed a "single control" for this cir- cuit and has so designed the receiver 
that the tuning condensers employed 
may be attached to one shaft and con- trolled with a drum type illuminated 
dial without making any other adjust- 
ment for particular types of antennas. The receiver described, however, em- ploys what is called a "trimmer con- denser" in parallel with the first tun- ing condenser. The operator will find that, in most cases, it will be necessary 
to make slight adjustments on this for different stations. 

Another change which has been made is that a neutralization system 
has been developed so that a large tribe may be used as the I.F. amplifier. The 301., type tubes have some advantage 
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Schematic wiring diagram of the Official A.C. Browning -Drake two -tube tuner. All parts of the circuit are indicated to correspond with picture 
diagram, layout, photo, etc. 

over the 299 tubes, although, in reality, 
they are no more efficient R.F. am- 
plifiers. The life of the 299 tubes, 
however, isso short that it was deemed 
advisable to utilize, if possible, the 
storage battery type or A.C. tubes 
throughout. The neutralization sys- 
tem, as will be noted from the wiring 
diagrams, consists of a number of 
extra turns added on the secondary of 
the R.F. transformer and the end con- 
nected to the rotor plates of the neu- 
tralizing condenser, the stator plates 
then being connected to the grid of the 
first tube. It has also been found ad- 
visable, even with this system of neu- 
tralization, to keep all R.F. current out 
of the "B" supply. Consequently, a 

condenser of .5 in capacity is 
placed in the line which runs to the 
primary of the R.F. transformer and 
a parallel feed employed which incor- 
porates a R.F. choke connected direct- 
ly to the plate of the tube, the other 
end going to the "B" supply. Some of 
the readers may wonder why a .5 mfd. 
condenser is used in this parallel feed 
system, inasmuch as it would seem that 
radio frequency currents could readily 
pass through as small a condenser as 
.006 mfd. It is correct that the radio 
frequency currents can pass through a 
.006 mfd. condenser, but the .006 mfd. 
has a large impedance to all audio fre- 
quencies and it is shown in the paper 
by Dr. Chaffee and Glen H. Browning 

in the Institute of Radio Engineers 
that if an audio plate impedance is 

added in an R.F. amplifier tube, de- 
tection of signals occurs in this tube. 
Keeping this in mind, therefore, var- 
ious sizes of condensers were experi- 
mented with, and it was found that a 
.5 mfd. was about as small as could be 
used in the place indicated above with- 
out seriously impairing the operation 
of the first tube as an R.F. amplifier. 

Shielding is, for the first time, be- 
ing recommended for the kit -set cir- 
cuit. The previous Official Browning - 
Drake kit -set was made as sharp as 
possible, but when located within a 
radius of a few miles from broadcast- 
ing stations, it was found that such a 

Ç5) (9 C6 R2 

A top view of the Official Browning -Drake receiver, showing loeation of parts mounted on the front and 'ubpanels. 

www.americanradiohistory.com

www.americanradiohistory.com


110 

ag 

Cl 
=im. c= 

I ill lHill llll 
1- 1II IIIIIIILI 

II,YWYYYfl71;= i=_, 
1®113:: - \+ >mflffñFAlAft l' L= \\ \ I I umlíl :- 

111 

IIIIIIIIIIIa H H ° c4 o 
, 0' O C6 

RV2 C5 GVl /Th 

JOÏ IIIL 1 n 
Hb HE 

A1011. dIIINl6 AMR 

ß-C- P Bi- GND. ANT. 

Layout of parts for the Official A.C. Browning -Drake two -tube tuner. All parts are indicated to correspond with photo, diagrams. 

large amount of signals were picked up 
on the coils and wiring of the set that 
it was extremely difficult to receive dis- 
tance while the locals were on. When 
located four or five miles from broad- 
casting stations, the receiver operated 
very satisfactorily. The set builder 
may now choose whether to completely 
shield the receiver or not and he should 
govern his choice by is local receiving 
conditions, that is, if he is located in an 
extremely congested section, he should, 
by all means, completely shield the 
two -tube tuner, while, on the other 
hand, if he is located in the country, 
this would be an added expense and 
would be entirely unnecessary. In 
order to facilitate the use of shields 
and not make the tuner too cum- 
bersome, it was found necessary to 
cut the tuning coils: down from the 
three inch form to a two inch (the 
shielding, in all cases, must be kept 
one inch away from the low potential 
end and one and one -half inches away 
from the high potential end of the 

coils in order that their efficiency is 
not reduced) . 

The kit for the new Browning - 
Drake might be termed a "single 
mount" unit as it employs two Brown- 
ing-Drake condensers driven by the 
single illuminated drum dial, together 
with the two coils necessary for the 
circuit all mounted to make a single 
unit, in fact, it is only necessary to 
secure the foundation unit, which con- 
sists of front and base panels with 
mounting hardware, to make a tuner 
which may be used with any type of 
audio system. 

The set herein may be termed 
"universal," that is the set construc- 
tor may use either A.C. or D.C. tubes. 
If the receiver is to be operated from 
a storage battery, using a 301A type 
tube as R.F. amplifier and a 300A type 
tube as a detector, two standard Ben- 
jamin four -prong sockets should be 
employed. Should the constructor de- 
sire to use the new A.C. tubes, 327 
type, he should secure two Benjamin 

five -prong sockets. The holes drilled 
in the sub -panel will accommodate 
either of the types of tube sockets. 

The two -tube Tuner is very simple 
to construct. A few constructional de- 
tails might be given to good advantage, 
however. There are two long leads in 
the set which carry R.F. current -one 
running from the .5 mfd. condenser, 
C5, to the plate circuit of the R.F. 
tube, V1, to the primary of the RF. 
transformer, L2 -the other running 
from the end of the secondary wind- 
ing of the R.F. transformer to the 
rotor plates of the neutralizing con- 
denser C4. These two connections 
should be kept away from all other 
leads and also from each other. Other 
R.F. connections, such as that from 
the stator plates of the condenser to 
the grids of the tubes, should be run 
as directly as possible. 

In order that the set builder may use 
shielding if his location demands it, a 
metal sub -panel has been employed. 

The grid leak RZ on the detector 

7^ 
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Dimensions for drilling the front panel which i+ of i 0'114. material. The cut -out in the center is for the escutcheon plate of the drum dial. 
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Drilling layout showing dimensions of all holes drilled in the metal sub - panel. 

tube is suspended by a stiff wire from 
the stator plates of the second tuning 
condenser directly to the grid connec- 
tion on the tube. 

If the constructor does not wish to 
use A.C. tubes and also does not wish 
to have the bother of a storage battery 
to supply the filaments of the 301A 
and 300A tubes, he may use two 299 
tubes, lighting their filaments directly 
from two No. 6 dry cells connected in 
series.. This combination is very satis- 
factory, although the 299 tube, used as 
a detector, is not as efficient as the 

300A special detector. It will be neces- 
sary in this case to leave out or short 
circuit the filament ballast necessary 
for use with the storage battery type 
tubes. For I.C. operation a hole in the 
front panel is drilled to accommodate 
a filament switch which turns on and 
off the tubes. The wiring of the fila- 
ment circuits should be clone under 
the metal sub- panel. Holes are pro- 
vided in this base panel for this pur- 
pose. Rubber bushings are also pro- 
vided in order that the connections 
coming through the panel will have no 

VI 

C 

R5 

r 

01 

2MF. 2MF . 
' CB ' 

oC 

--------I 

02 

2MF. 

L 

V3 P T2 s . 
4111. 

- 

C1 

R1 

opportunity of becoining short cir- 
cuited. Inasmuch as this set is de- 
signed for either D.C. or A.C. tubes, 
no "A" battery terminals are provided 
on the sub- panel. In the case of D.C. 
operation, the set builder should take 
out a cable consisting of two wires for 
his "A" battery supply. 

If the constructor desires to use the 
new type A.C. tubes, he should pro- 
vide himself with two Benjamin five - 
prong sockets, as well as one centre 
tap resistor of about from 50 to 100 
'ohms. He should also secure two CX- 

R2 

3a 

B 

TOSET 
SWITCH 

-- -- Alb -------- woo - 
o 

SPEAKER. TO TRICKLE. CHARGER 
Wiring diagram et fin" mwer amplifier and "B" eliminator described for use in conjunction with the Browning-Drake set. Photo of this unit built up with parts specified is shown on the opposite page. 
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327 A.C. tubes. These are the heater 
type tubes and require a step -down 
transformer which supplies 2/ volts 

fo lighting the filaments of t hese 

tubes. The filament connections 
should be made by means of two wires 
twisted together. This is extremely 
necessary if there is to be no A.C. hum 
in the completed receiver. All the 

twisted pairs also should be run under 
the sub -panel. The R.F. tube should 
have from 3 to 4/ volts of "C" bat- 
tery bias, as shown in the diagram. No 
binding posts are put on the sub -panel 
for this connection, as it is best to run 
them out in a cable, preferably using 
two different colored wires twisted to- 
gether. 

The set builder will find that if he is 

extremely careful in constructing the 
receiver for use with these tubes, he 

will get no hum whatever on the loud 
speaker. If, however, the slightest 
error is made, a 60 cycle note is very 
likely to spoil the quality of the music 
received. It is sometimes necessary, in- 
stead of connecting the cathode directly 
to the centre point of the filament cir- 
cuit, to put in a 22 or 45 volt bias, as 
recommended in the instructions which 
accompany the tubes. The writer, 
however, found that the cathode can 
be connected directly to the centre tap 

of the resistor R3. A little experi- 
menting on this point is well worth 
while. 

When the receiver is constructed 
with the D.C. supply for the ' fila- 

POWER UNIT PARTS 

Thordarson R -200 audio trans- 
formers, T1, T2 

1 Thordarson R -76 speaker coupling 
transformer, T3 

1 Thordarson R -210 power corn - 
pact, T 

1 Tobe- Deutschmann R -210 con- 
denser block, CB, Cl, C2, C3 

1 Thordarson R- 508 -3445 resistance 
kit, 8000 ohms, R2 ; 10000 ohms 
each R3 and R4 

1 Yaxley 100 ohm resistance, Rl 
1 Yaxley 1000 ohm resistance, R5 

Yaxley cable plug, P 
1 Yaxley relay, RY 
4 Benjamin sockets 
G Binding posts 
4 Tubes, CX -301A, (V3) ; CX- 

316B, (Vi) ; CX -374, (V2) ; 

CX -310, (V4) 

ments of the tubes, neutralization is 
accomplished by the same method as 
previous Browning -Drake sets, that 
is, a local station should be tuned in, 
preferably on a low wavelength. The 

113 

rheostat which controls the filament 
of the R.F. tube should then be turned 
off and the condensers adjusted for 
maximum signal strength. The neu- 
tralizing condenser should then be set 
so that the signal receiver is a mini- 
mum. It will be found that this 
minimum point, using a 300A as a 
R.F. amplifier is extremely sharp 
and, consequently, considerable care 
should be taken in balancing. When 
a 299 tube is used as R.F. ampli- 
fier this adjustment is not as critical. 

When the C4 327 A.C. tubes are 
used, both as detector and R.F. am- 
plifier, the set may be neutralized in 
the following manner (of course, the 
filament of the 327 used as R.F. am- 
plifier could be extinguished by un- 
soldering one of the connections and 
the set neutralized in the same way 
as above described. However, this 
is usually inconvenient and the 
set may be neutralized in the manner 
described below) . Set the condens- 
ers at about 15 or 20 on the scale. 
Rotate the tickler coil so that the sec- 
ond circuit oscillates. This may be 
determined by touching the finger to 
the stator plates of the second tuning 
condenser (the one to the right as 
one faces the receiver). Then turn 

(Continued on page 178) 

l'huto of the amplifier and power unit for the Browning -Drake set. The parts can be mounted on a wood baseboard or Formica sub -panel os 

has been done in the case of the unit photographed here. 

www.americanradiohistory.com

www.americanradiohistory.com


io Build the 
"Air Scouf'...-. 

Four 
THE "Air Scout" Four has been 

developed to supply the demand 
for a radio receiver possessing relia- 
bility, quality of performance, simpli- 
city of construction and economy of 
first cost and operation. A receiver 
possessing these attributes will be a 
superior radio receiver and the "Air 
Scout" Four has the distinction of 
being such a set. This receiver has 
been carefully designed from one end 
to the other, keeping always in mind 
that superior performance must be the 
result. A circuit has been chosen 
which can be depended on for relia- 
bility. It is an old friend. 

The secret of the wonderful results 
which the "Air Scout" Four gives is 
due primarily to two things. One of 
these is the choice of circuit. This cir- 
cuit consists of one sta.ce of tuned 
radio frequency amplification, a regen- 
erative detector, and two stages of 
transformer coupled audio amplifica- 
tion. A power tube is used in the last 
stage to give ample volume without 
distortion. The circuit is one which 
is entirely orthodox and must not be 
confused with any of the "trick" cir- 
cuit arrangements appearing at such 
frequent intervals. The radio f re- 
quency stage is balanced so as to free 
it from oscillation -this balancing 
being done through a tapped primary 
coil. An extremely smooth control of 
regeneration is made use of thus al- 
lowing the regenerative detector to be 
worked at its highest efficiency. 

DX ability seems to be something 
often talked of but seldom encount- 
ered. The selectivity and sensitivity 
required of a radio receiver o pull in 
DX stations through the barrage of 
local broadcasting has been taken into 
account in designing this new set. Its 
selectivity is such that the term "ten 
kilocycle separation between stations" 

begins to mean something. Coupled 
with the necessary selectivity has been 
added sensitivity of a high order. All 

LIST OF PARTS 

1 Formica panel 7x18 inches 
1 Wooden baseboard, 17x834 inches 
1 Aero coil kit U95, Ll, L2 
2 Hammarland .0005 mfd. midline 

variable condensers, Cl, C2 
1 Aero No-Skip choke coil No. 60, 

RFC 
2 S -M Drum dials 
2 Thordarson R -200 audio trans- 

formers, Ti, T2 
4 Benjamin No. 9040 "Red Top" 

cushion sockets 
1 Yaxley cable connector 
1 Frost 25 ohm rheostat, R2 
1 X -L Variodenser Model N, C3 
4 X -L binding posts (Ant., Gnd., 

Speaker Neg., Speaker Pos.) 
1 Clarostat variable resistor, R4 
1 Amperite type 4A with power tube 

in last stage, without power tube 
use type 112, R3 

2 Tinytobe .00025 mfd. condensers, 
C4, G5 

1 Durham 2 meg. grid leak, Rl 
1 Durham grid leak mounting 
1 Yaxley battery switch, SW 

Cornish flexibus or Braidite hook- 
up wire 
Miscellaneous screws, etc. 

in all it may be said that the New 
Yorker - Four will far out -perform 
many six and eight tube receivers in 
its ability to reach out and corral the 
elusive West Coast Stations. 

A receiver which has selectivity and 
sensitivity but fails to deliver high 
quality audio output can hardly be 
ranked as a great receiver. Conse- 
quently unusual care has been used to 
insure excellent tonal quality. This 
care has not merely shown itself in 
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the choice of an audio amplifier but 
the same care was exercised in the 
choice and design of the radio fre- 
quency end of the receiver. Correctly 
built audio frequency transformers 
have been used, and although the re- 
ceiver has a total of only four tubes 
it delivers great volume f extraordi- 
narily high quality. 

There are only two major tuning 
controls. A tapped primary coil ' is 

used allowing the radio frequency tube 
to be balanced to prevent oscillation, 
thus eliminating one control. Control 
of volume and regeneration is effected 
by means of a variable high resistance 
in the tickler circuit the tickler being 
of the fixed variety. 

Custom -built receivers are now 
every bit as attractive in appearance 
as is the factory built receiver. Panels 
are laid out with a view to preserving 
harmony in general appearance, and 
all other details affecting the final ap- 
pearance receive "great thought. The 
pictures show that the "Air Scout" 
Four is an extremely attractive re- 
ceiver. Gold engraving on black mi- 
carta with drum dials and small black 
knobs result in a receiver which is de- 
serving of a place in any home. 

In the preceeding paragraphs of this 
article a general description of the 
"Air Scout" Four is presented, and we 
are now ready to consider the con- 
struction details. Elsewhere in these 
columns there is a complete list of the 
apparatus required for building this 
set and the first step is to secure ali 
of these parts. After one is in posses- 
sion of all of the apparatus he should 
give it a thorough inspection and test 
for electrical and mechanical defects 
to make sure that it will perform satis- 
factorily when the set is completed. 
He may then proceed with the as- 
semble of the receiver as outlined in 
the following paragraphs. 

It is usually wise to first consider 
the assembly of apparatus on the front 
panel. An illustration accompanying 
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his article shows the exact location 
f all holes required for mounting the 
pparatus specified and this may be 
ollowed by the person who prefers 
o drill his own panel. However, 

se who do not wish to drill their 
anel may purchase a formica front 
)anel which is correctly drilled and 
.ngraved for the instruments used. 

After the front panel has been pre- 
and the parts may be mounted. The 
heostat is mounted in the middle of 
he panel near the left edge and the 
larostat is mounted in the same cor- 
esponding position, on the right side 
If the panel. The battery switch is 
hen mounted in the center of the 
anel as indicated. Tt.e two drum 
liai windows, knobs and brackets are 
nounted on either side of the center in 
he position shown in the photos and 
anel layout. As all holes have been 
trilled in advance the operation of 
nounting these parts is merely a mat- 
er of fastening the parts to the panel 
vith machine screws. 

The second step in the assembly of 
he set includes fastening parts in po- 
ition on the wooden baseboard. To 
4) this the picture and picture wiring 
iagram should be carefully examined 
o determine the exact location of each 

piece of apparatus. Now with a small 
punch mark the position of each screw 
hole for each piece of apparatus and 
then using wood screws fasten each 
pieée of apparatus in the approxi- 
mately correct position. 

Special note should be made of the 
mechanical construction of the radio 
frequency choke coil before attempt- 
ing to mount it in position. It will 
probably be found easiest to remove 
the outer nut on the bolt running 
through the coil, and then after a 
small hole has been drilled in the base- 
board to receive this bolt merely 
screw the choke coil in position just 
as if the bolt were a wood screw. 
However, when doing this it is im- 
po. tant to be careful not to remove 
the nut on the choke coil which holds 
the bakelite disc in position. If this 
disc were removed it would expose the 
fine wire of the choke coil to mechani- 
cal injury. 

It is also necessary to carefully 
refer to the picture in order to dis- 
cover the way the drum dials and vari- 
able condensers are mounted. Each 
of the two variable condensers are 
mounted on the baseboard with two 
machine screws which pass through 
holes drilled in the base. The 
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screws are of the flat head type and 
the holes are countersunk on the under 
side of the base to receive the head. 
When attaching the condensers to the 
dials care should be exercized to see 

that none of the mechanism is bent or 
stained, and no attempt should be 
made to fasten the frame of the con- 
denser to the brackets of the dial. 

When the entire assembly is com- 
plete and every part of apparatus 
fastened securely one is then ready to 
proceed with the wiring of the re- 
ceiver. Reference to the schematic 
wiring diagram will enable one to be- 
come familiar with the circuit to be 
used. This circuit consists of one 
stage of tuned radio frequency ampli- 
fication, a regenerative detector and 
two stages of transformer coupled 
audio amplification. Perhaps a word 
of explanation about the windings of 
the coils will give a better understand- 
ing of the receiver. 

The coil having the moveable 
winding at one end is merely an an- 
tenna coupler. Energy from the an- 
tenna is brought into this coil and 
then transferred to the larger winding 
of the coil which is in turn connected 
to the grid and filament circuit of the 
radio frequency tube. The small 

A rear view of the "Air Scout" Four showing how parts are arranged. The variable condensers Cl and C2 are mounted directly on the 
baseboard. The location of other parts are clearly' shown in the above photo and instrument layout. 
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Schematic wiring diagram of the set. All parts are 

variable coil is made variable to allow 
that degree of coupling desired to be 
obtained. With tight coupling, that 
is with the small coil all the way in- 
side the larger coil, great volume and 
less selectivity will be obtained and 
with the small coil entirely out of the 
b' coil just the opposite will be true. 
You may thus compromise between 
selectivity and volume to whatever de- 
gree suits your individual needs best. 

The second coil has three separate 
windings. The primary winding is 
that one having terminals 1 and 3, as 
shown both on the base of the coil 
and on the wiring diagram. Termi- 
nals 1 and 2 of this winding are used 
for the plate and positive 90 volt B 

connection. That part of the winding 

indicated to correspond with photos, picture diagram, etc , accompanying this article. 

between terminals 2 and 3 is used in 
conjunction with the variodenser to 
neutralize the capacity between the 
plate and grid of the R.F. tube, thus 
preventing oscillation. 

The other windings on this second 
coil compose the secondary and the 
tickler. The tickler is fixed in its re- 
lation to the secondary and control of 
regeneration is secured by placing a 
variable high resistor in the tickler 
circuit. This method of regeneration 
control results in an extremely smooth 
type of regeneration. 

Now to begin the actual wiring of 
the receiver. The entire receiver is 
wired as shown in the accompanying 
picture and schematic diagrams. The 
R.F. tube and detector are controlled 

by means of the rheostat while the 

filament circuit, first audio and second 

audio of power tube is automatically 
controlled by means of the amperite. 

After checking over the wiring very 

carefully to see that all connections 
are tight, and that there has been no 

mistakes made, connect up the "A" 
Battery through the cable and see if 

the tubes light correctly. At all times 
in wiring this receiver, one should 
check themselves with reference to the 

schematic wiring diagram. 
The construction of the "Air Scout 

Four is now complete, and providing 
the wiring diagrams and details have 
been followed very closely, one should 
now be ready to put the receiver in 

operation' and make the final adjust- 
ment. 

SW 

A close -ap photo of the front panel showing the location of controls. At the extreme left is rheostat R2, which controls the B.F. 
and detector. Cl and C2 are the two tuning knobs and R4 is the Clarostat regeneration control. 
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Layout of parts on the baseboard and Panel. The locution of parte for this set should be followed exactly as shown In the above sketch. 

Three tubes of the 201A type are 
used and one 171 type tube. The lay- 
out arrangement of the receiver may 
be somewhat confusing in -so -far as 
the placing of sockets goes. Viewing 
the receiver from the rear, the socket 
arrangement is as follows -the two 
tubes nearest the panel are the R.F. 
and detector tube, from right to left 
respectively. The two in the rear of 
the receiver are the second and first 
audio tubes from right to left respec- 
tively. The second audio tube being 
the 171 type tube. 

The receiver is ready to be adjusted. 
If headphones are available, they will 
serve better than a speaker in making 
the adjustment. The speaker may be 
used in the absence of headphones, 
however. A long hardwood stick 
sharpened to form a screw driver 
should be used to adjust the screw on 
the neutralizing condenser. The 
wooden stick is specified for two rea- 
sons, the first being that the metal in 
close proximity to the hand has an 
effect upon the results to be obtained, 
and the second that no matter how 
carefully one may handle a screw 

driver, there is the possibility of it 
slipping and accidentally joining the 
"B" battery and "A" battery wiring, 
causing a premature loss of four 
tubes. 

The object of the neutralizing 
process is to neturalize the internal 
capacity between the plate and grid 
elements of the radio frequency stage 
and to thus stabilize the receiver to 
prevent its tendency to suddenly drop 
into oscillation. Various methods may 
be employed, but the instructions given 
here have usually been found to be 
the easiest and most effective. 
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Layout for drilling the front panel of the "Air Scout" Four. 
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Turn the' adjusting screw in the 
variodenser to the left until it is loose, 
then turn the rheostat to the right 
until there is a frying noise in the 
headphones or speaker. Turn it to 
the left until the noise has just been 
eliminated. Set the regeneration con- 
trol at a setting which just places the 
detector circuit in oscillation. Turn 
the tuning condensers together until a 
station signal is picked up around 50 
on the dials. It is not very likely that 
the signal can be cleared with the tun- 
ing condensers so the regeneration 
should be reduced. As this is done, 
the signal will build up to a maximum 
point where it will clear the signal. 
The volume may be somewhat low, 
however, and the regeneration may 
again be advanced to build up the sig- 
nal. Set the turning dials for maxi- 
mum strength of signal. Remove one 
of the filament connections to the first 
tube (the radio frequency tube) 
socket, being careful that in breaking 
the filament connection to the tube all 

other connections are kept intact. The 
tube is to remain in the socket during 
the adjustment. When the filament 
circuit has been broken return the 
first condenser until the signal has 
again reached its maximu- strength. 
With the wooden screw- driver, turn 
the screw in the variodenser, until the 
signal disappears entirely or reaches a 
minimal point. It may be found that 
on turning the adjustment on the 
variodenser, the signal will disappear 

and then reappear with a small space 
between the two points. Determine as 
nearly as possible, the mid -point of 
such a space and leave the neutralizer 
at that point. One setting of the neu- 
tralizing condenser should (and in a 
properly constructed set will) be satis- 
factory over the entire broadcast 
range. Replace the filament connec- 
tion to the radio frequency tube socket 
and the receiver is ready for opera- 
tion. 

The two tuning condensers will be 
found to have very nearly the same 
setting. Individual receivers may vary 
a little from this condition, however, 
and the difference between the two 
may be determined by the operator. 
Once a station is found on a particu- 
lar dial setting, the setting can be 
logged for future reference. 

The i heostat setting and the adjust- 
ment of the regeneration control at the 
right end of the panel, must be taken 
into consideration for proper tuning of 
the set. The regeneration control will 
have to be advanced further for the 
higher wave stations than it will be 
for stations on the lower waves. The 
e..siest way to pick up a signal with 
a receiver of this type, is to turn the 
regeneration control until a squeal can 
be heard. Adjust the tuning condens- 
ers to the center point of the squeal 
and clear the signal by adjusting the 
variable resistance in the plate circuit, 
(regeneration control) and the rheo- 
stat. 
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The xeceiver is extremely selective 
and sensitive when properly con- 
structed, due to the careful selection 
and distribution of values, particularly 
in the tuning section of the set. The 
lower wave stations may appear to 
cover a comparatively wide band, but 
such broadness is due to the constru- 
tion of the condenser plates to allow 
easier tuning. 

The question as to whether or not 
the set is capable of picking up dis- 
tance, may be answered forcibly in the 
affirmative. The extent of DX recep- 
tión will depend upon local conditions 
in and around the individual receivers. 
Conditions being right, however, good 
long distance work can be expected. 

The completed receiver can either 
be installed in a table type cabinet 
or Excello console cabinet as pictured 
in the heading of this article. The 
Excello console makes an ideal cabi- 
net as the batteries or battery elim- 
inators, and loud speaker can be 
placed in the compartment beneath 
the cabinet. 

The antenna for best operation of 
the Air Scout from receiver should be 
in the neighborhood of 100 feet in 
length. Some receivers of this con- 
struction will give only a slight signal 
on local station if the antenna or 
ground connection are not made, a 
condition which shows the selectivity 
of the receiver. A 100 -foot antenna, 
then, does not impair the selectivity of 
the set. 

Top view of the set. Each part is indicated to correspond with the diagrams and list of part,. 
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SIMPLICITY, low cost. best qual- 
ity parts and high efficiency are 

a few of the features of the Lynch - 
Hammarlund receiver. 

The cost of the receiver has been 
kept below fifty dollars, yet every part 
used in its construction is of the 
highest quality available. 

Simplicity of assembly and con- 
struction is another outstanding fea- 
ture. To this end a simple circuit 
which employs only one stage of 
tuned radio -frequency amplification 
and a regenerative detector circuit 
was selected -the ever popular Rob- 
ert's circuit. The features of this 
circuit are so well known that little 
need be said here about its unusual 
sensitivity and selectivity. 

The choice of this circuit required 
only a few parts for the tuned R.F. 
and detector circuits. The "deck" 
unit made up the balance of the re- 
ceiver. The "deck" is an assembled 
sub -panel unit which includes a com- 
plete three stage, resistance -coupled 
audio amplifier and also the R.F. and 
detector sockets with the detector grid 
leak and grid condenser. Yet the 
assembled deck costs less than a pair 
of good audio transformers and ac- 
counts in a large measure for the 
low cost of the complete receiver. 

In addition to having the sensitiv- 
ity, quality and selectivity of many 
much more expensive and larger re- 
ceivers, this one has certain other ad- 
vantages too important to overlook. 
For instance the operation of its fila- 
ments is made fool -proof so that the 
filament current cannot be increased 
too far. This is accomplished by 
feeding each filament through a 
special resistance so that the normal 
voltage is .always applied to the fila- 

PARTS REQUIRED 

1 Lynch 5 tube De Luxe "Deck" 
which includes the following: 

1 Lynch cartridge type .00025 mfd. 
fixed condenser, C4 

3 Lynch cartridge type .006 mfd. 
fixed condensers, C6, C7, C8 

1 Lynch 2 megohm Metallized re- 
sistor, R6 

3 Lynch .1 megohm Metallized re- 
sistors, R7, R8, R9 

3 Lynch .5 megohm Metallized re- 
sistors, R10, R11, R12 

5 Eby Universal vacuum tube 
sockets, VT1, VTZ, VT3, VT4, 
VT5 

1 sub -panel 6 x 12 inches 
4 Sets special mountings. 

All of this material is complete 
assembled on the sub -panel and 
is ready for wiring. 

2 Hammarlund Type ML 23, .0005 
mfd. variable condensers, Cl, C2. 

1 Hammarlund Type EC Equalizor 
balancing condenser, C3 

1 Carter .0005 mfd. fixed condenser, 
C5 

1 Carter .006 mfd. fixed condenser, 
C9 

2 Lynch Type 4 Equalizors, auto- 
matic filament controls, Rl, R2 

2 Lynch Type 2 Equalizors, auto- 
matic filament controls, R3, R4 

1 Carter Type M -20-S, midget corn - 
bination filament switch and 20 
ohm rheostat, R5 

1 Carter Type 404, Imp inductance 
switch, Si 

1 See R5 above, S2 
1 Hammarlund Type HR -23 an- 

tenna coupler, T1 
1 Hammarlund Type TCT -23 cou- 

pler coil, T2 
1 Pair Benjamin No. 8629, shelf 

supporting brackets 
2 Marco No. 192 vernier dials 
1 Formica panel, 7 x 21 x 3/16 in. 
10 Eby binding posts. 
1 Package Acme Celatsite, flexible 

hook -up wire 
1 Package Rester radio solder 
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ments except in the case of the R.F. 
tube. The filament circuit for the 
R.F. tube is so arranged that the fila- 
ment current may be varied by means 
of the rheostat RS but even with this 
rheostat turned up full the filament 
cannot be overloaded. 

Another feature is the ease with 
which the audio amplifier of the 
Lynch -Hammarlund Five receiver can 
be used for the reproduction of pho- 
nograph music. By simply inserting 
the plug of the phonograph pick -up 
unit in the detector socket of the re- 
ceiver the fine quality of this resis- 
tance coupled amplifier may be taken 
advantage of for the electrical repro- 
duction of phonograph records. The 
fact that individual tube resistors are 
employed in the filament circuits of 
the R.F. and detector stages permits 
the removal of these two tubes when 
using the audio amplifier for phono- 
graph reproduction, without in any 
way affecting the filament supply to 
the audio tubes. 

The radio -frequency amplifier in 
the Lynch Hammarlund receiver can 
scarcely be said to employ but one 
tube, yet there is only one tube ahead 
of the detector tube. As a matter of 
actual fact two tubes are employed 
for this purpose but one of them is 
also the detector. The regenerative 
amplification obtained in the detector 
in this receiver is greater than that 
ordinarily obtained from another 
stage of R.F. amplification and it is 
for this reason that this little receiver 
shows a degree of sensitivity equaling 
many receivers that employ up to 
three R.F. stages. It is superior to 
most receivers that employ two R.F. 
stages. 

The use of only one R.F. stage 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO 'LISTENERS' GUIDE AND 

simplifies the receiver tremendously 
from the standpoints of both con- 
struction and operation. It means 
that there are only two circuits to be 
tuned and therefore two tuning con- 
trols are all that are required. There 
is no necessity for "ganging" tuning 
units together for operation from a 
single control. Thus one source of 
trouble is eliminated. Then the elim- 
ination of the extra coil condenser, 
tube and neutralizing device that 
would be required for mother stage 
of R.F. means that the cost is much 
reduced, space is saved and there is 
considerably less labor involved in the 
assembly and wiring. 

The R.F. stage proper employs a 
balanced circuit of the Roberts type. 
With this arrangement a small amount 
of the energy from the plate circuit 
of the R.F. tube is fed back to the 
grid circuit through the small con - 
dencer C3, which is variable to regu- 
late the amount of feed -back. But 
the current from the plate circuit is 
drawn from such a point that this 
feed -back is just the reverse of the 
unavoidable and natural feed back 
through the capacity of the tube ele- 
ments. . The two therefore balance 
one another out with the result that 
this circuit when properly adjusted 
will not oscillate and is therefore ex- 
tremely stable. If it were not for this 
stability the use of regeneration in 
the detector circuit would prove high- 
ly impractical but with the R.F. cir- 
cuit stabilized in this manner regenera- 
tion can be as freely employed in the 
detector circuit as though the R.F. 
stage were not there at all. 

CALL BOOK 

The R.F. stage is inductively 
coupled to the antenna through the 
coupling transformer Ti which con- 
sists of a tapped primary that is per- 
manently fixed within the secondary 
winding. The taps from the primary 
are brought out to a tap switch 
mounted on the front panel. Selec- 
tivity can therefore be regulated by 
using this switch to cut more or fewer 
turns of the primary into the an- 
tenna circuit, in this way adapting the 
receiver to the particular antenna with 
which it is being used. 

The filament of the R.F. tube is 
supplied through an automatic fila- 
ment control resistor. In series with 
this automatic control is a hand op- 
erated rheostat. At first glance it 
would appear that either one of these 
units would be sufficient without the 
other. This is true but the use of 
both makes for greater safety and con- 
venience. The rheostat serves as a 
volume control while the automatic 
filament resistor prevents the filament 
voltage from rising above normal even 
if the rheostat should be turned all 
the way up. This also allows the 
use of the full range of the rheo- 
stat for volume control with the 
result that there is a smooth work- 
ing, gradual regulation not other- 
wise obtainable. 

In the detector circuit the coupler 
T2 is employed. This is a three cir- 
cuit coupler that was especially de- 
signed for use with this Roberts cir- 
cuit. The center -tapped primary wind- 
ing is in a fixed position inside of the 
filament end of the secondary wind- 
ing. The purpose of the center tapped 
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winding is to provide the reverse feed- 
back current for the balance system 
described above. 

The tickler coil is made much 
smaller in diameter than either the 
primary or secondary, and is spaced 
well away from the secondary. This 
tickler is rotatable and is provided 
with a shaft that projects through the 
front panel of the receiver to provide 
the regeneration control. The small 
diameter and remote location of the 
tickler are for the purpose of pro- 
viding gradual and smooth regula- 
tion of the regenerative action. 

Contrary to the usual belief, there 
is a growing conviction that the qual- 
ity obtainable from a detector which 
employs a grid condenser and leak 
is equal to that obtained when a "C" 
bias is employed to provide so called 
"plate" detection. Recent studies 
along these lines have shown that 
mathematically and actually the qual- 
ity remains the sane so far as the 
audible frequencies are concerned, 
regardless of whether "plate" or 
"grid" detection is used. There is 

absolutely no question, however, re- 
garding the superior sensitivity of 
the "grid" method, which is the one 
that employs a condenser and leak. 
Considering these facts the use of the 
"grid" method was obviously the log- 
ical one to use in this receiver. 

In the detector output circuit a by- 
pass condenser is provided to furnish 
a low resistance path for the R.F. 
component of the detector output. 
This condenser is essential to proper 
regenerative action and also helps to 
avoid possible distortion resulting 

lo 

A top view of the Lynch- IIammarlund receiver showing how the sockets and resistors are mounted on the deck. 
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ANT. T1 

S1 

GND. 

rC3 
VT 1 

R7 R10 R8 R11 R9 R12 
, C6,'VT3 ; C71 VT4 ÿ C8r VT5 

, 

I P. 

C9_ 

T2 

S2 

A- 
BAT. 
C+ 

Schematic wiring diagram of the set. 

from the R.F. energy getting into the 
audio end. 

The audio -frequency amplifier in 
the Lynch- Hammarlund receiver is 
one of the highest quality. In fact it 
is the same amplifier that has been 
used in many of the high priced kit 
receivers and in a number of the bet- 
ter class of commercial receivers. It 
consists of three audio stages, resis- 
tance coupled, and uses permanently 
fixed Metallized resistors throughout. 
The coupling condensers too are of 
the cartridge or tubular type arid re- 

o 
A+ 

BAT 
B- 

45 90 
VOLTS VOLTS 

+ + 
Despite the apparent complexity of this circuit, 

semble the resistance units in appear- 
ance but are somewhat larger. 

Using the High Mu tubes in the 
first two stages, this amplifier pro- 
vides exceptional quality of tone with 
volume comparable with that of any 
other type of audio amplifier coup- 
ling. 

So much for the circuit itself. 
From the foregoing description it is 
evident that the circuit is fundamen- 
tally a sound one and capable of ex- 
cellent results. 

The next important considerations 

o 
135 

VOLTS 

it is easy to build and Simple to operate. 

are the simplicity of layout, assembly, 
wiring and the cost. There would be 
much less to recommend this receiver 
over other first class receivers if its 
cost for parts were high or if it were 
complicated in construction. But 
fortunately its cost is unusually low 
and it is probably the most simple five 
tube receiver that has been brought 
out, so far as construction and wir- 
ing are concerned. This simplicity 
is accounted for by the fact that the 
sub -panel or "deck" includes, when 
purchased, the five tube sockets, three 

d 
C 

BAT. 

0 
SPEAKER - 
SPEAKER+ 

.1 bottom view of the set showing how the two small fixed condensers, CG and C9 are mounted directly beneath the deck. 
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Drilling layout of the deck 

coupling resistors, four grid resistors, 
three coupling condensers and the 
grid condenser. Thus the whole audio 
amplifier is completely assembled, 
ready for wiring. 

The "deck" also provides the space 
for mounting the four filament Equal - 
izors, R1, R2, R3 and R4, as well 
as the by -pass condenser C9 and the 
antenna coupler coil Ti. A drilling 
layout for the mounting holes for 
these instruments is given herewith. 
The layout for drilling the front 
panel is also shown. The two con- 
densers, Cl and C2 are mounted in 
the holes provided for them and the 
coupler T2 is mounted at the right 
hand end, with its rotor knob project- 
ing through the panel. At the extreme 
left is the antenna switch, Si, and 
in the center the combination volume 
control rheostat and switch R5 (S2) . 

In connection with the antenna 
switch, it will be noted that there are 
four contact points whereas the an- 
tenna coupler T1 has only four taps. 
It is for this reason that two of the 
points on the switch are joined to- 
gether, to avoid a dead point. 

The entire layout is made suffi- 
ciently clear in the accompanying 
photos and diagrams, therefore no 

12" 

of the Lynch- liammarlund set. 

further verbal description will be re- 
quired. 

The wiring of the assembled re- 
ceiver is made easy by the fact that 
all of the instruments which are sup- 
plied with the "deck" have their ter- 
minals underneath. The connections 
are therefore kept below out of sight. 
The layout drawing also shows holes 
which are provided to carry to con- 
nections from the added instruments 
down underneath this sub -panel. This 
arrangement not only adds much to 
the appearance of the receiver but 
also makes for short leads and thus 
adds to the efficiency of the receiver. 

Any standard make of tubes can be 
used in the set, although if a type 
210 -A or special R.F. tube is used 
in the R.F. socket, special detector in 
the detector socket ; High -Mu in the 
first two audio stages ; and power 
tube in the last audio stage, best 
results will be had. However, the 
receiver is especially intended for use 
with the 112 type tube. 

If a type 171 tube is used in the last 
stage, a higher "C" bias will be re- 
quired and it will also be advisable to 
provide a grid bias of from one to 
three volts for the first two audio 
tubes. This grid bias on the first 

two audio tubes is not needed if the 
type 112 tube is used in the last 
stage. Also, if the 171 tube is used 
an output filter should be connected 
between the receiver output and the 
loudspeaker in order to shunt the 
comparatively high D.C. plate current 
around the loudspeaker winding. This 
precaution is not necessary if the 
plate voltage used is 135 volts or less. 

When the wiring has been com- 
pleted the batteries, antenna, ground 
and loud speaker are connected as 
shown in the diagram. Then, with 
the knob of the combination battery 
switch and rheostat, R5, turned all 
the way, in an anti -clockwise direction, 
the five tubes are inserted in their 
sockets. 

All but the R.F. tube should light 
when the knob of R5 is turned slight- 
ly in a clockwise direction. The R.F. 
tube will also light but will be dim 
until this knob is turned farther up. 

With this knob turned approxi- 
mately half way on, the receiver is 
ready for operation. Turn the two 
tuning control knobs slowly and ap- 
proximately together until a station 
is heard, then readjust each one 
slightly until the station is brought in 
with maximum volume. There will 
now undoubtedly be a pronounced 
tendency toward oscillation which 
must be overcome by the adjustment 
of the balancing condenser C3. Keep- 
ing the station tuned in, turn the 
screw of the balancing condenser in 
or out until a position is found where 
oscillation is at a minimum. During 
this process, the two tuning controls 
should be varied as necessary to keep 
the station tuned in at maximum. It 
is advisable to keep the tickler of 
T2 turned all the way down (anti- 
clockwise) so that regeneration in 
the detector circuit will not be con- 
fused with R.F. oscillation in the 
balancing process. 

It will likely be found that 45 volts 
will be ample for the R.F. plate sup- 
ply, instead of the 90 volts specified 
in the diagram. In that case the use 
of the lower voltage is recommended. 

6Z 
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Layout for drilling the front panel. The hole at the extreme left is for mounting switch, sl and hole at the extreme right for coupler coil, T2, either aide are for mounting the variable condensers, Cl and 02..: The hole directly in the center of the panel is for ItG -S , and holes on either side are for mounting the variable condensers, Cl and C2. 
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After the receiver has been bal- 
anced it is "all set to go." In the 
case of reception from local stations 
it will not usually be necessary to 
employ regeneration but in tuning in 
distant stations the tickler coil can 
be adjusted to provide as much re- 
generation as may be required to pro- 
vide the necessary sensitivity. Where 
there is troublesome interference due 
to powerful local stations the use of 
some regeneration will sharpen tun- 
ing and make for greater selectivity. 
The antenna switch will also be found 
helpful in this connection. 

In general the right hand knob (re- 
generation) should be used for the 
"sensitivity" control, while the middle 
knob (R5) will serve as the volume 
control. The left hand knob (Si) is 
not used after it has once been set 
at the point which provides the best 
results, except in case of unusual in- 
terference, as mentioned above. 

The most outstanding feature of 
the receiver of course is its low 
price and there is just a possibility 
that its excellent features from the 
standpoint of performance may be 
overlooked on the assumption that 
low price must necessarily mean 
poorer performance. 

If the set is dissected however, 
and each element analyzed, the in- 
trinsic worth of the set can easily 
be realized. 

From the standpoint of audio qual- 
ity, the resistance- coupled audio unit 
can be depended upon to reproduce 
faithfully the complete range of the 
frequencies transmitted by the broad- 
casting station. As far as this por- 
tion of the receiver is concerned, the 
low price of the amplifier is ob- 

tained by the comparatively low 
cost of resistance and condenser units 
as compared to transformers. In 
addition that cost has been further 
reduced by the "deck" asembly which 
eliminates the usual "waste" of ad- 
ditional resistor mountings. 

In the radio frequency and detector 
unit the use of a highly efficient 
circuit which takes full advantage of 
the possibilities of increased amplifi- 
cation resulting from the use of re- 
generation in the detector makes pos- 
sible economy without loss in effi- 

ciency. 
The variable condensers and tuning 

coils used in the radio frequency 
and detector circuits are of the 
highest grade. No attempt has been 
made to skimp in that direction be- 
cause of the great importance of 
using only the highest grade of parts 
in the tuning circuits. While it is 

possible to use cheaper parts for the 
purpose with fair results, maximum 
efficiency, so necessary in a receiver 
which does not employ several stages 
of tuned radio frequency amplifica- 
tion makes any saving in that di- 
rection impractical. 

It might be well to mention that 
this receiver was designed particularly 
for use with a storage battery fila- 
ment supply and dry battery plate 
supply. 

The low "B" battery current con- 
sumption of such a receiver using 
resistance coupled amplification makes 
it ideally suited for use where "B" 
batteries must be used as the source 
of "B" supply, either because no 
suitable current is available or be- 
cause of the high initial cost of a 
"B" eliminator. 
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The use of an "A" or "B" bat- 
tery eliminator is not recommended 
with this receiver. In the first place 
the use of any type of eliminator 
with any type of receiver has a de- 
cided tendency to broaden the tun- 
ing and cut down the selectivity and 
in the second place there are some 
eliminators which will not give even 
fair results from the standpoint of 
quality when used with this type of 
receiver. 

The ideal installation for filament 
current supply for this receiver con- 
sists of a storage "A" battery with 
suitable automatic trickle charger. "B" 
batteries constitute the best source 
of supply for the plate current for 
the tubes. Two 41/2-volt dry bat- 
teries connected to give 9 volts nega- 
tive bias should be used as a "C" 
battery. 

This type of power supply with 
its steady current, free from all line 
disturbances will produce excellent 
results in selectivity, distance -getting 
ability and tone quality. 

It is interesting to note that a 
"C" bias is used only on the last 
stage. The voltage drop across the 
grid resistor in the first and second 
audio stages provides sufficient bias- 
ing for tubes VT3 and VT4 to take 
care of their requirements. The use 
of an extra bias such as would be 
provided by using a 41/2-volt "C" 
battery, would impair the tone qual- 
ity of the amplifier and in mány 
cases make the amplifier inoperative. 

If care is taken in the assembly 
and use of the receiver, as described 
in this article no trouble should be 
experienced in obtaining excellent 
results. 
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WHEN a radio wave coming 
through the air at the rate of 

186,000 miles per second comes in con- 
tact with the wire of an aerial, it sets 
up in that wire a current which after 
a great deal of amplification, emerges as 
sound energy from the loud speaker. 
Whether this sound is a faithful re- 
production of what took place in the 
broadcast studio is merely a matter 
of engineering and as we generally 
assume that there is no distortion be- 
tween the studio and the receiving 
antenna, the main troubles are en- 
countered most often in the receiving 
sets themselves. 

As has been intimated the problem 
of distortion is one that has been 
engaging the attention of engineers 
ever since the start of broadcasting. 
Sets of all types, circuits, number of 
tubes, etc. have been tried with the 
idea in mind that distortion was to 
be reduced to a minimum or elimin- 
ated entirely. New circuits were 
brought out, which upon inspection 
proved to be nothing more than old 
hook -ups dressed up in new clothes 
and many of these new-comers were 
little better than their fore -runners. 

So many of these so- called "new" 
circuits have been foisted upon the 
radio public that every time some- 
thing really worth while is put on the 
market the thinking portion of the 
radio enthusiasts look at it in askance. 
It is seldom that anything radically 
new is presented to the radio con- 
structor as something that is actually 
new in every sense of the word, but 
in the case of the circuit which we 
are about to describe here the Super - 
Hilodyne has embodied in it several 
features that have not been employed 
in a circuit in the manner in which 
the designer uses them. 

In the development of the Super - 
Hilodyne circuit no attempt has been 

made to evade the patent situation, 
as it was found that many of the pre- 
viously patented circuits are not cap- 

LIST OF PARTS 
1 Potter Products varicoil, Ll 
1 Potter Products Hilocoil, L2 
1 Potter Products 18 plate, .00037 

mfd. variable condenser, Cl 
1 Potter Products 17 plate, .00035 

mfd. variable condenser, C2 
1 Potter Products 9 plate midget 

condenser, C3 
1 Potter Products 0 -5,000 ohm 

switch- resistor unit, Rl, SW 
4 Potter Products radio frequency 

units, RF1, RF2, ARF3, RF4 
1 Potter Products audio frequency 

unit, AF1 
2 Potter Products double imped- 

ance audio frequency units, AF2, 
A F3 

1 Potter Products audio frequency 
unit, output filter, AF4 

3 Potter Products ballast resistors, 
5 volts, .75 amperes, R2, R3, R4 

1 Potter Products grid leak, 1 to 
3 megohms, R8 

1 Potter Products fixed condenser, 
.00025 mfd., C7 

9 Potter Products UX type sockets 
1 Potter Products vernier dial 
1 Potter Products shield cover 
1 Potter Products front panel, lam- 

inated iron, 8x21x1/8 inches 
3 Potter Products sub -base panels, 

7x12x% inches 
1 Potter Products 6 wire battery 

cable 
2 Potter Products braces for sub- 

panels 
2 Potter Products brackets for 

chassis mounting 
2 Potter Products binding poste 
2 Potter Products phone tip jacks 
1 Potter Products condenser coup- 

ling 
8 201 -A type vacuum tubes 
1 171 type vacuum tube 
1 Pkg. Kester rosin core solder 
1 Pkg. Acme celatsite wire 

able of reproducing the results that 
the originator of the Super -Hilo- 
dyne had in mind. For instance, 
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in the case of the superheterodyne 
circuit, which would be ideal if it 
were not for the fact that it has a 
double beat -note, reception is often- 
times spoiled, due to the undesirable 
beat -note from a station that is not 
wanted. It is possible to add one or 
two stages of radio -frequency ampli- 
fication before the set to overcome this 
condition ; but, if this is done, the cir- 
cuit becomes more complicated than 
ever. However, tuned radio- frequency 
has many faults of its own. 

When this type of amplification is 
used it is necessary to introduce some 
means whereby oscillations are pre- 
vented and, in general, when this is 
done the circuit does not function 
efficiently over the entire waveband 
of broadcast stations. When steps 
are taken to keep the signal intensity 
equal over the waveband, additional 
means for preventing interstage coup- 
ling must be introduced if a high de- 
gree of amplification is desired. Gen- 
erally when this is done by adding 
several stages of cascade coupling side 
bands are cut off, and distortion re- 
sults. Unless gang condensers are 
employed to get maximum efficiency, 
each stage has to be individually 
tuned, which in turn offers more com- 
plications. 

In the center of the schematic dia- 
gram herewith may be seen the two 
tubes, V1 and V2, which are con- 
nected in push -pull. Let us consider 
the path followed by a signal after it 
is picked up in the antenna circuit I:1. 
The variable condenser Cl, which is 
in shunt across the secondary S of L:1, 
tunes this circuit ; and each side of 
the condenser is connected to the grid 
of one of the push -pull tubes. 

An incoming signal charges the 
grids of the tubes, V1 and V2, nega- 
tively and positively alternatively. 
When the grid of V1 is positive the 
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grid of V2 is negative, and vice versa. 
When the grid of V1 is negative this 
will cause a drop in the plate current 
of that tube and the opposite effect 
will take place at the same instant in 
V2 with an increase in the plate cur- 
rent in the same proportion. Now,, 
that coil F -E is tapped midway be- 
tween the windings, the flow of cur- 
rent in the circuit will be always the 
same; as the plates of VI and V2 are 
in parellel just opposite to the input 
circuit. In other words this circuit 
is neutralized, as signals of all fre- 
quencies are balanced out. 

If we were to allow the circuit to 
remain' in that form it would be use- 
less as a receiver. However, on fur- 
ther consideration it will be seen that 
a variation of current exists between 
the plate of each tube and the lead 
A. Therefore, on connecting the coil 
F -E in series with the plate of VI, we 
have a variable signal flowing in this 
coil. The coil C -B, which is shunted 
by the variable condensers, C2 and 
C3 (the latter being a vernier) is tuned 
to the frequency which it is desired 
to get through to the loud speaker, and 
all others are cancelled out. This de- 
sired frequency is picked up by the 
coil A -C and charges the grids of the 
two tubes in the phase just opposite 
to that of the current picked up in the 
antenna coil. In this way the grid 
of V 1 is reinforced by the current 

transferred through the coil system 
of unit L2, while the grid input of 
V2 is balanced out, thereby causing 
no current flow from its plate to the 
lead A, no matter to what frequency 
C -B is tuned. Therefore an amplified 
current, at whatever frequency is 

passed by coil C -B and its attendant 
condensers, flows in the primary of the 
radio - frequency transformer T1 ; 

while all the other signals are can- 
celled out. 

After the signal has passed through 
the tubes VI and V2 it leaves the 
center panel or unit and goes to the 
left to the input of the intermediate 
radio -frequency amplifier. 

The Hilograd system of amplifi- 
cation is one that is untuned and in 
which there is little danger of cutting 
off any of the sidebands. This method 
is highly desirable for complete effi- 

ciency. 
The four radio -frequency trans- 

formers, Ti, 2, 3 and 4, are untuned 
and give high amplification between 
220 and 300 meters. In order to 
eliminate oscillations, resistors are 
placed in the primaries of these trans- 
formers. These resistors are so ad- 
justed that the R.F. amplifier operates 
just below the point of oscillation, 
making it function most efficiently 
within the wavelength band men- 
tioned above. As the amplification 
factor begins to drop off, above 300 
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meters, a portion of the plate current 
is fed back to the grid circuits through 
the radio -frequency chokes. In Ti, 2 

and 3. This current is forced through 
these chokes and the condensers to 

the coils in series, and thence to the 
filaments or ground. This is be- 

cause these chokes have a lower im- 
pedance than the resistors at the 
lower frequencies, or higher wave- 
lengths. 

The impedance of a choke coil drops 
when the frequency is lowered ; there- 
fore, the increase of current fed back 
to the grid circuit is in proportion to 
the drop in frequency. As the coils 
are coupled through the secondary 
of the radio- frequency transformers 
we have an electrically automatic form 
of regeneration that compensates for 
the drop in amplification at the higher 
wavelengths ; and therefore keeps the 
amplification factor at its efficiency 
over the entire broadcast waveband. 

From the output of the radio -fre- 
quency amplifier, at the left, the signal 
returns again to the center panel 
where it is rectified in the detector 
tube, V6. From the plate of this tube 
it goes to the right-hand panel, or 
which is located the audio -frequency 
amplifier, which embodies the dual - 
impedance system of coupling that has 
been developed by the writer. 

This type of audio- frequency am- 
plifier has several advantages. One 

The trop portion of the shield has been removed 
adjusting screw 

show 
o4 tthertsninr 

portion 
tte radio frequency unit, a Receiver. 

The cover has been removed 
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A 
rTO CENTER TAP OF L2 

12 TURNS 4'26 DSG. 

\TO FILAMENT & 
ROTOR PLATES OF CONDENSER -C21!. 

78 TUR N S * 26 D.S.C. 

s 

TO STATOR PLATE OF CONDENSER 
1V PLATE OF VI ,{) 

12 TURNS 426Q.5.C. 
'TO PLATE OF V2 17 

C 

76 TURNS 

The construction of the inductors, LL and L2, in the tuning 
are clearly indicated. 

of these is that, by placing the audio 
transformer in the first stage, where 
the signal is weakest, and the imped- 
ances in the following stages, the re- 
sulting signal is stronger 4.nd less dis- 
torted than is usual. The high and low 
frequencies are amplified with equal 
intensity because of the large values 
of the condensers, and because the 
values of the inductances are stag- 
gered, one being high and the next 
being low. 

In the output of the last stage o f 
the amplifier, in which a power tube 
is employed to prevent any distortion, 
is an audio -frequency choke coil and 
a condenser in L3. These are placed 
at this point so that no high voltage 
can get into the windings of the loud 
speaker. A similar system in AF1 
is used at the input of the audio- 

14 2 

m 

é t j 12TURN5 t26D.S.C. 
CENTER TAP TO Ä' COIL.(C) 

unit. All constructional details 

t 

RESISTOR 

R.F. TRANSFOR MER 

CONDENSER 

1 
R.F. CHOKE 

rla 
f 

Interior of one of the radio -frequency units, 
the different parts being indicated. 

frequency amplifier to keep the radio - 
frequency currents from entering the 
primary of the audio- frequency trans- 
former. 

From an inspection of the receiver 
as shown in the accompanying illus- 
trations, it will be seen that the tubes, 
V1, 2 and 6 (the push -pull tubes and 
the detector respectively) are located 
within the shielded portion, in which 
are also the two variable condensers 
Cl and C2, and the two systems of 
coils used in the tuning circuit. On 
the left panel of the set are the three 
radio -frequency amplifier tubes to- 
gether with the shields enclosing the 
transformers, chokes, condensers and 
variable resistors. On the right -hand 
panel is mounted the audio system 
with its three tubes, the one nearest 
the front panel being the power tube, 
V9. 

In the photo (bottom view of the 
three sub -panels) the very few wires 
necessary are clearly shown. On the 
front panel, which is of metal, are 
mounted the combination volume con- 
trol and filament switch (R1 and Sw) 
and the vernier condenser C3. On 
each of the three sub -panels is 
mounted a specially -wound resistor 
which takes care of the filament cur- 
rent to all the tubes on that panel. 
The grid condenser is mounted im- 
mediately under the grid leak in the 
center panel. 

In the lower right hand corner of 
the set are the eight outlets for the 

1 bottom view of the Super- IIilodyne receiver showing how the panels are connected together and wired. Controls RI and C3 are on the small front panel. 
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V3 V4 V5 J 

PA ANT LONG 

O O ANT. 

C4 AFI 
12 V7 AF2 V8 AF3 V9 
+- 

e 
B K 

Schematic diagram of the Super -Ililodyne. Letters and 

battery leads, which are connected to 
a cable. As the sub -panel is in three 
sections, it becomes necessary to sup- 
port them at the rear of the set as 
well as along the sides. A special 
rear bracket is provided with spaces 
which allow the antenna and ground 
terminals, as well as the cable termi- 
nals, to be placed at the rear out of 
the way. 

As previously mentioned, the re- 
ceiver is composed of three separate 
units : the tuner and the detector, the 
radio -frequency amplifier, and the 
audio -frequency amplifier. Each unit 
is built up separately and then the 
three are assembled on the brackets 
and front panel. The wiring is done 
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with the photos, picture diagram and list of parts, 

8+90V C-40 A+ B- B+Ìd 

in the main part under the sub -panel 
and each unit can be wired before 
mounting on the brackets. They can 
then be connected together by the nine 
short jumpers lettered from A to D 
and from E to J in Fig. 1. 

It is easily understood that such 
a method of procedure is extremely 
simple. If it is so desired, the con- 
structor can assemble the instruments 
of the sub- panels himself ; or he can 
obtain the three units wired already 
for assembling on the brackets and 
front panel. 

The layout shows how the differ- 
ent components are placed within the 
shields in the radio -frequency ampli- 
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fier. On one side is the radio -fre- 
quency transformer, with the choke 
coil and condenser on the other. In 
a small compartment in the top of the 
shield is placed the variable resistor 
which is in series with the primary 
of the transformer. 

In the audio amplifier, the two im- 
pedances are placed perpendicular to 
the base of each unit, with the con- 
denser standing vertically at the side. 

The variable condensers Cl and C2 
are dissimilar in capacity, as it was 
necessary to add one plate to C2, mak- 
ing the number of plates on Cl seven- 
teen and on C2 eighteen. The reason 
for this departure from the usual cus- 
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tom is that the vernier condenser C3 
is thereby made more effective in its 
functioning as a fine adjustment for 
tuning. 

The two coils in the antenna coupler 
Ll are wound on forms 172 and 21/4 
inches in diameter, the primary hav- 
ing 12 turns and the secondary 76 
turns tapped at the 39 turn. These 
are wound with No. 26 wire. In the 
systems of coils in L2, A has 12 turns, 
B has 78 turns and C 12 turns of No. 
26 wire wound on a form 21/4 inches 
in diameter (see details on page 128). 
Each of these groups of inductors is 
enclosed in a cylindrical cover, and 
they are mounted at right angles, to 
each other on the middle panel. 

After the connections have been 
made and the various circuits tested 
to see that they are correct in every 
detail, insert eight 201 -A tubes in the 
sockets, V1 to V8 inclusive. In the 
last socket V9 is placed the power 
tube with the appropriate negative 
grid -biasing voltage connected to the 
lead provided for it. The loud speaker 
connections are plugged into the tip 
jacks at the rear of the sub -panel on 
which is mounted the audio - frequency 
amplifier. The aerial and ground con- 
nections are made to the binding posts 
at the rear of the set. The aerial 
should be between 100 to 125 feet in 
length. 

It is, first of all, necessary to adjust 
the resistors in the radio - frequency 

1.3 

AF3 

Close up photo of the tuning unit, showing the arrangement of parts within the shielding. 

amplifier ; when these adj ustments 
have been made the dust -proof caps 
are replaced over the slotted shafts. 
The procedure of adjustment is as 
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V1 and V2 are the push -pull tuner sockets; V2, V4 and V5, the R.F. sockets; V6, detector; V7, VS, A.F. sockets; VD, 

RF1 to RF4, 1Tilograd units; AF1, R.F. filter and transformer; AF2 and AF3, dual -impedance units; L3, output filter; 
densers; and R4, grid leak. 

T3 

T4 

power amplifier socket; 
Cl and C2, variable con- 
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closing the radio - frequency units are 
varied in turn until all howls are elim- 
inated from the signals. For example, 
let us follow the adjustment of the, 
resistor in T2. A point will be found, 
by turning the shaft to the left, at 
which the squeals in the loud speaker 
just stop ; which means that the par- 
ticular stage is operating just under 
the point of oscillation on the high 
wavelengths. Each of the stages is 
adjusted in the same manner. 

The station operating on a wave- 
length between 200 or 220 meters is 
tuned in and the same procedure fol- 
lowed. It will be found that a point 
can be reached on each resistor, 
whereby the set will not oscillate at 
any ' frequency within the 200 to 550 
meter band. When these settings 
have been finally made, the caps are 
replaced on the shields and the set is 
ready for use. As previously ex- 
plained these adjustments need not be 
varied unless some changes are made 
in the receiver, such as the substitu- 
tion of different tubes, etc. 

The three sections into which the 
sub -panel is divided have other uses 
than those outlined above. Let us 
assume, for example, that we have a 
receiver which is not selective and we 
wish to remedy this defect. This is 
easily accomplished, assuming again 
that there are already installed a good 
radio - frequency amplifier and a good 
audio -frequency amplifier, by connect- 
ing a tuning unit (middle section .of 
the Super -Hilodyne) before the R.F. 
amplifi er. 

Again, let us consider an R.F. set 
which is sufficiently selective but will 

not reach out and get distance. Here 
the Hilograd intermediate radio -fre- 
quency amplifier can be used to good 
advantage, for it may be inserted in 
the set, after the tuner. 

Then, in the case of a set which 
has everything but a good audio -fre- 
quency amplifier, the dual- impedance 

Drilling dimensions for small metal front panel. This panel is furnished with the foundation unit and is only used with the special cabinet shown in the photo heading 
this article. 

amplifier can be substituted in the re- 
ceiver and will undoubtedly clear up 
many of the troubles previously en- 
countered, in the way of distortion, 
motorboating and other amplifier 
shortcomings. 

The tuning of the Super -Hilodyne 
is very simple, all that is required is the 
manipulating of the main selector 
knob, which is the upper one in the 
center of the panel, to the desired sta- 
tion and by slightly adjusting the ver- 
nier, absolute resonance may be ob- 

tamed. Volume may be increased by 
turning the rheostat to the right or de- 
creased to the desired volume by turn- 
ing to the left. When volume control 
is turned all the way to the left the set 
is automatically cut off. 

It may be well to say that for the 
best results, the two tubes, V1 and V2 
should be balanced, both having the 
same characteristics although this is 
not critical, as the set will perform 
very satisfactorily even if tubes of 
slight difference in characteristics are 
used. 

In the engineering and developing 
of the Super -Hilodyne special consid- 
eration was given to the servicing of 
same. It was so designed that each 
unit may readily be replaced without 
having to dismantle and completely 
reassemble and wire the entire re- 
ceiver. 

In the event that the set fails to 
function properly and after carefully 
checking and testing all external con- 
ditions, such as tubes, batteries, loud 
speaker and aerial and ground, and the 
trouble still exists; the trouble may be 
in one of the three units which are 
assembled on separate sub -panels. 

If trouble is found in one of the 
units, the particular unit that is not 
functioning properly may be taken out 
of the set by the simple operation of 
removing the jumpers that connect 
the units. The manufacturer of the 
special Super -Hilodyne parts full 
agrees to replace or repair defective 
parts free of charge. 

In this way the Super -Hilodyne is 
easily and conveninetly serviced at 
minimum of time, labor and cost. 

Rear view of the Super- Ililodyne receiver, which shows the Aerial and Ground binding posts and the place at they rear of the sub -panel from which the battery cable comes. 
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NO matter what sort of circuit or 
system is used in a radio re- 

ceiver, the inevitable question of per- 
formance must be answered. To the 
average radio set owner, perform- 
ance means, first of all, the ability 
to bring in distant stations. Other 
considerations are of course, tone 
quality, selectivity, volume and ease 

LIST OF PARTS 
1 H.F.L. No. A.C. 15 filament 

transformer, FT. 
3 H.F.L. No. H. 210 transformers, 

Tl, T2, T4. 
2 H.F.L. No. H. 215 transformers, 

T3, T5. 
1 H.F.L. No. L. 430 radio fre- 

quency transformer, OC. 
1 H.F.L. No. L. 425 radio fre- 

quency choke unit, RFF. 
1 H.F.L. No. C. 16 audio trans - 

fórmer, T6. 
1 H.F.L. No. C. 26 audio trans- 

former, T7. 
1 H.F.L. No. C. 25 output trans- 

former, OT. 
2 Remler No. 631 .0005 mfd. vari- 

able condensers, Cl, C2. 
2 Remler No. 110 illuminated drum 

dials, 1 right and 1 left. 
9 Benjamin No. 9044 sub -panel 

sockets. 
2 Benjamin No. 8629 sub -panel 

brackets. 
2 Carter No. 110, 1 mfd. by -pass 

condensers, C5, C6. 
2 Carter .002 mfd. fixed condens- 

ers, C7, C8. 
1 Carter -.0005 mfd. fixed condens- 

er, C4. 
1 Carter No. 22- 200,000 ohm Hi- 

Pot with knob, R3. 
2 Carter No. 1. 50,000 ohm Hi- 

Ohms with k.'lobs, R, R2. 
1 Carter Na. H. 25 -25 ohm fixed 

resistance, R4. 
8 Carter No. 10 tip jacks. 
1 Jones type B.M. wire multi -plug. 
1 Silver -Marshall No. 340 midget 

condenser, C3. 
1 Formica or Lignole drilled and 

engraved front panel, 7x26x3 -16 
inches. 

1 Celeron, Formica drilled sub - 
panel, N8 x 24 x 3 -16 inches. 

30 - feet Acme Celatsite wire. 
1 Pkg. Kester rosin core solder. 

Miscellaneous nuts and bolts. 
Qualitone loop. 
Ensco loud speaker. 
Arcturus tubes A.C. 26- 28 -30. 

of operation, but in general sensi- 

tivity is the main requisite. The 
receiver described herewith covers 

these five points to complete 
satisfaction. 

Under a recent test in Chi- 
cago, Ill., the Nine - in - Line 
proved its ability most admirably. 
The set was just an ordinary 
one built from the regular kit of 
parts and no special engineering 
talent lavished on its construc- 
tion. The point of reception was 
close by station WBBM, which 
has a rated power of 10,000 
watts. This was an excellent 
testing point. Strange to say, 
there was no interference what- 
ever from this station when other 
locals were tuned -in. 

After determining the set's 
ability to receive local stations, 
it was tried for distant stations. 
WJZ was the first station en- 
countered, and this station came in 
loud enough to be heard throughout 
the entire building. 

Anyone who has heard the excel- 
lent transmission of station WJZ 
in New York will appreciate the 
statement that the low notes came 
through in a manner that was 
thoroughly pleasing. The big trans- 
mitting tubes used at this station 
handled bass tones in a realistic 
manner. 

Since the primary purpose of the 
test was to check the sensitivity of 
this receiver, an hour or so was 
allowed and other stations were 
tuned in as fast as the announce- 
ments or call letters were heard. 
Fourteen stations were logged in 
one hour. 

WSMB at New Orleans, and 
WSM at Nashville came in with 
great volume. Other stations re- 
ceived were KOA at Denver, 
WEAF, New York City, WHO, 
Des Moines, WCCO, Minneapolis, 
KTHS, Hot Springs, WSB in At- 
lanta, Ga., WLW, Cincinnati, 
WFHH, Clearwater, Fla., KFI, 
Los Angeles, Calif., KFSD, San 
Diego, and the hour was termi- 
nated, with the voice of KWKH, 
the W. K. Henderson Iron Works, 
station at Shreveport, La. 

Now as to the receiver itself, the 
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remarkable sensitivity is due to the 
intermediate amplifier which consists 
of four stages. The input trans- 
former has an iron core which al- 
lows a wide band of frequencies to 
be amplified and the iron tends to 
increase the amplification. The next 
transformer is of the same type, but 
the third one is a sharply tuned 
one without an iron core. The fourth 
one is the same as the first two, 
while the fifth one is sharply tuned 
which still further increases the 
selectivity of the amplifier as a 
whole. Thus, it will be seen that 
the overall characteristic of the am- 
plifier is one of high amplification 
and excellent selectivity. 

Immediately proceeding the inter- 
mediate amplifier is the usual detec- 
tor and oscillator combination. 
These circuits are standard in all 
receivers of this type. However, 
it might be well to mention that 
the oscillator unit has been de- 
signed especially for this receiver 
and it operates with a total absencc 
of bothersome harmonics, being of 
the low -loss non -pick -up type. 

The radio frequency choke which 
is used in conjunction with the os- 
cillator tends to stabilize the circuit 
as a whole, and is invaluable in 
isolating the oscillator from the 
rest of the receiver, thereby doing 
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Schematic wiring diagram of the II. F. L. model 28 Nine -in -Line. All parts 
of parts. 

away with harmonics, distortion and 
fluctuation. 

The usual regenerative detector is 
used and regeneration is accom- 
plished by the small feed -back con- 
denser C -3. This adjustment need 
not be used ordinarily as the re- 
ceiver is extremely sensitive without 
it. However, for distant stations it 
will be of value. It need be ad- 
justed only once on a distant sta- 
tion and then left in that position. 

It will be noticed in the circuit 
diagram that all of the tubes except- 
ing the oscillator make use of the 
negative grid bias. This feature 
greatly decreases plate current con- 
sumption, and at the same time the 
selectivity and tone quality of the 
receiver are greatly improved. 

are indicated to correspond with photo, picture diagram and list 

Of course, in its final analysis 
tone quality is to a large extent de- 
pendent upon the audio amplifier. 
The husky well designed audio 
transformers easily handle lower 
tones -the point at which many 
audio transformers develop distor- 
tion. The output transformer 
serves to reduce the output imped- 
ance to a value which matches ap- 
proximately the average loud 
speaker on the market. The trans- 
former serves further by isolating 
the direct plate current and passing 
only pure alternating current to the 
speaker. This saves the speaker 
magnets from demagnetization and 
allows the speaker to handle a 
greater load with a much better tone. 

The equipment needed to oper- 

ate the set consists of a plate cur- 
rent supply either a standard 180 
volt B unit or the equivalent in B 
batteries. One 6 to 712 volt C 
battery on the intermediates and 
first audio transformer, and 40 volts 
of C battery for the last amplifier 
tube. The loud speaker may be of 
the regular cone or expotential 
type. The Ensco three -foot cone 
speaker is especially recommended 
for use in conjuction with this re- 
ceiver as it reproduces all tones 
faithfully. A standard six volt bat- 
tery rated at 120 amperes will 
handle the filament circuit satisfac- 
torily. 

The loop antenna can be any one 
of the center tap jobs designed to 
operate with a .0005 m f d. con- 

rear riew of the receiver showing the layout of parts. Note the neat and well designed arrangement of components. 
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Front panel drilling layout. The 1%-in. holes are for the drum dial windows. 

denser. The Qualitone loop as speci- 
fied is especially efficient for use in 
conjunction with this receiver. 

The photos and diagrams explain 
the layout of parts and wiring bet- 
ter than it can be done with words. 
It may be well to call attention to 
the arrangement of the tubes. Start- 
ing at the left end of the set they 
progress in this order. First de- 
tector, first intermediate, second in- 
termediate, third intermediate, 
fourth intermediate, second detector - 
oscillator, first audio and second 
audio. 

Judging from the general as- 
sembly, layout of parts and the sim- 
plicity of wiring, this receiver has 
no doubt been brought up to this 
high standard after lengthy and 
careful design. It seems to have 
undergone a series of improvements. 
like the present day automobile. 

The designers of this receiver 
have even gone further. Realiz- 
ing that there is a great demand 
by the home set builder for a hook- 

up using A.C. tubes, which may be 
run direct from the house lighting 
current the A.C. Nine -in -Line has 
been presented as illustrated in the 
diagrams. While most of the parts 
manufacturers are debating this sub- 
ject pro and con, the Nine -in -Line 
circuit has been adapted for A.C. 
tubes. No doubt a lot of home set 
builders will keep on building the 
battery operated receiver as de- 
scribed in previous issues of Radio 
Listeners' Guide and Call Book, 
while others are eagerly awaiting 
developments of hook -ups using 
A.C. operated tubes. The results 
obtained, however, as described in 
the previous part of this article, 
were with the new A.C. operated 
Nine -in -Line. 

An hour of study on the dia- 
grams will save much time when 
the actual construction is started. 
The reader will note from the specifi- 
cations that Arcturus tubes are used 
in this set. This tube is one of the 
heater type and the cathode is con- 
nected inside the tube to what nor- 

r"e 

44 DIA. 
4 HOLES 

f 

mio N 

1 

24-+4_ 232, 
24' 

mally would be the positive fila- 
ment prong. 

For this reason, in wiring the re- 
ceiver, all grid returns must even- 
tually go to the positive filament 
line through their respective C bat- 
teries. This includes all by -pass 
condensers which would normally 
connect to the negative filament. 

The regular Jones cable is used 
for connecting power to the set and 
in this' model the C batteries con- 
nect to the cable instead of plug- 
ging in on the sub -panel. The sub - 
panel C battery jacks as used in the 
D.C. model are not used in the A.C. 
model. 

For A.C. operation it is advisable 
to use a 3 to 4/ volt negative C 
bias on the intermediate and filter 
transformers and the first audio 
transformer and 29 to 40 volts on 
the last audio stage. 

Two Carter Hi -Ohms are used to 
stabilize the radio frequency ampli- 
fier. On the battery operated set 
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Drilling layout for the sub -panel of the H. F. L. Model 28 A. C. Nine -in -Line. 
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d close -up of the set installed in a table type cabinet. Note that the number of con- 
trols are minimized and panel layout is well balanced. 

as described in the last issue of 
this magazine this operation is ac- 
complished through the rheostats. 
A Carter 25 -ohm type H25 fixed 
resistance is used in series with the 
dial lights to furnish them with the 
proper voltage. These lights are 
wired in series so that if one should 
burn out the other would not be 
damaged by the increased voltage 
that would be thrown across it. In 
wiring the set the important point 
to be remembered is that the red 
lead must connect to the positive side 
of all tube sockets. Externally the 
red lead connects to one side of the 
filament lighting transformer (the 
green lead going to the other side) 
and the red lead also connects to 
the B negative and C plus ter- 
minals. 

oidur,roiuuumnmmmoim á 
R3 

C2 

ium 

This A.C. circuit was designed es- 
pecially for the Arcturus tubes. The 
tubes are manufactured in three 
forms ; i.e., amplifiers, detectors and 
power amplifiers. This practice 
must be carried out in operation, 
the two detectors being the No. 26 
type, the oscillator and five ampli- 
fiers the No. 28 type, and the power 
amplifier being the No. 30 type. 

On test the A.C. Model Nine -in- 
Line delivered tremendous volume 
and very fine tone. The operation 
was, in every way, entirely satis- 
factory. 

Attention is called to the fact 
that all heater type tubes take about 
a minute to build up enough heat 
for them to function properly. This 
is an important point to remember 

in testing and matching the tubes 
in the intermediate amplifier for 
best position. 

Much has been said pro and con 
about the Super- Heterodyne re- 
ceiver. There are many who feel 
that a three-tube set is good 
enough. In radio, as in everything 
else, a worth while receiver requires 
greater effort and for that matter a. 
greater outlay of money. 

Complete constructional details and 

wiring of the A.C. Nine -in -Line are 
clearly given in the illustrations ac- 
companying this article, and if care is 
exercised in following these the home 
or custom -set builder will find that this 
receiver will give astonishing results 
for all -around reception. 

-- 

",° MII fff 
® I(fll'I- 

It 

IL 
VW 

, ,_ 
R-4 DL1 DL2 

oc 

_ 

I 

0/ Ìe 

1/ -j3 

®VT8® eVT2O ®VT7® CVT60 e VT5 

® 0 

ir' 

® ® 

IIIUIIIIIIIIIIII 

Ri 
Ci 

4! 21 il 

I ®) 
I 

ir i 
f !l!IIq 

C4 

®VT3® o VT1 ® 
l 

Instrumental layout of the Ii. F. L. Model 28 A. C. Nine -in -Line. 

C3 

ei (17 
LOOP 

TERMINALS 

www.americanradiohistory.com

www.americanradiohistory.com


THE.radio public is now 
demanding -quality of 

tone -absolute realism. Dis- 
tance getting ability is rap- 
idly becoming of second- 
ary importance. Probably 
the average set of today 
possesses neither of the 
qualities - but even the 
modern receiver can be materially im- 
proved by the addition of a good 
power amplifier. 

The type CX310 power tube has the 
largest handling capacity of any tube 
now being used. When it is used in a 
suitable amplifying circuit it will give 
excellent results for either home or 
large auditorium. 

Many of these tubes are now being 
used but a great many of them have 
been giving poor results because im- 
proper plate and grid voltages were 
used. In fact, a type 310 tube operat- 
ing with a 350 volt plate potential will 
only have an undistorted output ca- 
pacity slightly greater than a 371 type 
tube. If, however, the plate potential 
is increased to 425 volts, the maximum 
undistorted output will be almost 
doubled, or 1540 milliwatts. 

One may ask, "Why have such a 
large output capacity when only mod- 
erate volume is desired ?" The an- 
swer is -it takes four times greater 
handling capacity to reproduce a 30 
cycle note without distortion than it 
does to reproduce a 1,000 cycle not 
with the same intensity. It is easy 
to perceive that -in a set without a 
power tube -we could have undis- 
torted reproduction of the higher notes 
while the lower tones would be badly 
distorted and the timbre and realism 
would be lost. 

The "B" eliminator power amplifier 
combination to he described in this ar- 
ticle uses a Q. R. S. high voltage, 
full wave rectifier tube which has a 
capacity of 100 mills. This is suffi- 
cient to supply both the power am- 
plifier and any radio set. The plate 
voltage applied to the type 310 power 
tube is considerably over 425 which, 
as stated before, permits thë tube to 
deliver its maximum undistorted out- 
put. The 71/2 volt A.C. current for 
the 310 tube is supplied by a separate 
winding on the power transformer. 
The two choke coils for filtering the 
rectified current are housed in the 

same case to give a neater appearance 
and simplify wiring. 

Since this device may also be used 
as a "B" e'' iinator, a "voltage di- 
vider" is necessary to reduce the 425 
volt output to the values required by 
the radio receiver. This voltage con- 

LIST OF PARTS 

1 Thordarson T2098 transformer, T 
1 Thordarson T2099 double choke, 

CH 
1 Thordarson 

former, Ti 
R200 audio trans- 

1 Thordarson 
choke, T2 

R196 loud speaker 

1 Carter T -1000 condenser block, 2 -2 -4 
mfd., CB 

2 Carter 1110 buffer condensers, 0.1- 
0.1 mfd., Cl, C2 

4 Carter 410 filter condensers, 1.0 
mfd., C3, C4, C5, C6 

1 Carter 1020 filter condenser, 2.0 
mfd., C7 

1 Carter filter condenser, 0.1 mfd.. 
C8 

] Carter 2313 voltage control kit, 
Rl, R2 

1 Carter P- 3800 -60 multiplier, R3 
1 Durham resistor mounting 
1 Durham resistor, 1500 ohms, R4 
9 X -L binding posts 
2 Benjamin No. 9040 cushion tube 

sockets 
1 Wood baseboard, 12x20 inches 
1 Pkg. Corwico Braidite hook -up 

wire 
1 Pkg. Kester radio solder 
' Brass angles, wood screws, etc. 
1 Q.R.S. 100MA rectifying tube, V1 
1 CX 310 power tube, V2 

trol kit is very unique inasmuch as it 
consists of 3 wire wound resistors 
equipped with sliders that act as volt- 
age taps. These sliders may be varied 
to give any desired "B" or "C" volt- 
age. No regulator tube is required be- 
cause the resistors are wire -wound and 
after the adjustment is made, the volt- 
ages will always remain fixed. The 
large current capacity of the tube and 
transformer also improves the regula- 
tion of the eliminator and keeps the 
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voltage constant in spite of 
severe changes in load. The 
total resistance of the wire - 
wound strips is but 14,000 
ohms -this is bridged 
across the entire voltage 
output and the sliders ad- 
justed until the voltage is 
obtained that operates the 

set most satisfactorily. It will be 
found that the resistance in series 
with the 90 volt tap will only be about 
6,000 ohms or less than one -third 
that of the customary type. This low 
resistance in series with th load will 
also reduce voltage fluctuation with 
change of load and materially improve 
the tone quality of a receiver. 

The Input circuit to the amplifier 
uses a high grade audio transformer, 
the primary of which is connected to 
binding posts as indicated. 

The output of the amplifier is fed 
through the customary condenser - 
choke system using a 30 henry choke 
coil and a 600 volt 2 MFD. condenser. 
This will keep the plate current of the 
type 310 tube out of the speaker and 
protect the speaker unit. 

The rectifier circuit is a full wave 
type. By that we mean that each side 
of the alternating current wave is 
utilized. This type of rectified cur- 
rent is much easier to filter and there 
is no tendency for the eliminator to 
hum. 

The A.C. Output of the power 
transformer is about 550 volts, each 
side of the center tap. The peak volt- 
age of this wave is about 780, disre- 
garding distorted wave form and 
surges. 

In view of this it will be necessary 
to use high voltage condensers 
with a great deal of insulation be- 
tween adjacent layers of tin foil. The 
three condensers in this filter block 
(2 -2 -4 Mfd.) are capable of operating 
continuously at 1000 volts D. C., with- 
out any danger of breakdown. A con- 
denser having this much insulation is 
necessarily larger and more expensive 
than a more closely rated one, but it 
will outlast many of the other types 
and prove to be a saving in the end. 

The construction of this eliminator 
is very simple. since there are rela- 
tively few parts. All of the parts are 
mounted on a wooden base board with 
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Wiring diagram of the combined "B" eliminator and power amplifier. A 11 parts are marked to 
panying this article. 

wood screws as shown in the accom- 
panying photo. The bakelite terminal 
strip for the binding posts may be sup- 
ported from the baseboard by a few 
metal washers. 

The large condenser block is 
mounted on the rear of the base- 
board with transformer, T at the left 
and double choke, CH at the extreme 
right. Directly in front of the choke 

GROUND 

correspond with photo+ and list of parts accoln- 

coil unit the two buffer condensers, 
Cl and C2 are mounted. 

The variable resistance units are 
bolted together with hexigon nuts for 

(Continued on page 191) 

Photo showing the assembly of parts on the basebr 
rd. The 

he 
trans outer, 

block condense 
arranged en as sr, CB, 

and double choke, CII are mounted on the 
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HAVE you stopped to consider 
about the radio receivers that 

were introduced this season? Do you 
realize that comparatively few of 
them were said to have new circuits or 
in fact anything revoltionary at all? 
In case you have not given this sub- 
ject much thought such is indeed the 
case. However, the engineers and the 
manufacturers wanted to give the 
radio public something new -for that 
is what the followers of radio are al- 
ways panting for -and so more and 
more receivers were designed to oper- 
ate from the house lighting circuits. 

This was all well and good for the 
vast majority of people who were 
fortunate enough to have their homes 
lighted by alternating current but there 
are a great number who immediately 
set up a wail saying, "What are we to 
do? We have 110 volts D.C." or in 
some cases 220 volts D.C. Seemingly 
these folks were "out of luck." How- 
ever the old proverb, "While there's 
life there's hope" might be changed to 
"While there are engineers there's 
hope." For these gentlemen of the 
laboratory at once heeded the cry of 
those possessors of direct current and 
designed a socket power unit for them. 

Then came along another fly that 
fell into the ointment. The receivers 
that were designed to operate from 
A.C. refused to function on D.C. 
Someone recommended to a friend to 
get the socket operated "Super -some- 
thing -or- other" and the first question 
would be "What current does it use?" 
thus spoiling many a good sale for the 
dealers and a good time for the pros- 
pective listener if he had the wrong 
kind of current. 

However all these troubles at last 
had Finis written after their telling. 
A six -tube receiver has been designed 
so that in addition to its battery oper- 
ation feature, it can also be operated 

from 110 -volt A.C. or D.C. or 220 
volts D.C. with a suitable battery 
eliminator unit. No matter what type 
of current is in your home this set 

LIST OF PARTS 
1 Set Precision type 4B radio fre- 

quency transformers, Ll, L2, 1.3, 
L4 

4 Hammarlund Midline condensers, 
.000275 mfd., Cl, C2, C3, C4 

6 Eby sockets 
2 Samson symphonic audio frequency 

transformers, Ti, T2 
1 Samson output impedance, O.P. 
1 Tyrman double vernier drum dial 
3 Electrad phasatròls, Pl, P2, P3 
1 Electrad tonatrol, Rl 
1 Durham single mount 
1 Durham 2 meg. registor, R2 
1 Precision radio frequency choke, L5 
3 Tobe 1 mfd. fixed condensers, series 

A, C5, C6, C7 
2 Carter fixed condensers, .00025 

mfd., C8, C9 
1 Carter fixed condenser, .002 mfd., 

C10 
1 Amperite type 4A, R3 
1 Amperite type 112, R4 
1 Amperite type IA, RS 
2 Carter tip jacks 
1 Pair Tait brackets 
1 Length, /" Hammarlund brass 

shaft 
9 Eby binding pc-'1 as follows: 

Ant ; Gnd ; 67 volts plus ; C minus 
power ; B plus power ; 45 volts 
plus ; 4 volts C minus ; A bat plus; 
A bat minus 

1 Formica front panel, 8x26x3/16 
inches 

1 Formica sub -panel, 9 x 26 x 3/16 
inches 

1 Pkg. Kester radio solder 
1 Pkg. Corwico flexibus hook -up 

wire 

with a few minor adjustments to the 
power unit wil loperate from the near- 
est light socket you plug it into. There 
are no changes in the set proper for 
any of the three types of power, the 
changes being in the power units. 

When you inspect the schematic dia- 
gram of the receiver you will find 
nothing new, so do not look for it. 
But you will find a tuned radio -fre- 
quency receiver that is a good one, 
whether you are a DX -hound or a 
striver for quality. This circuit is one 
that is difficult to beat for all- around 
performance and added to this fact is 
the one that it can be operated from 
any type of house lighting current that 
is found in the ordinary city and 
vicinity. 

A word or two about costs might not 
be amiss, for that is in most cases a 
controlling factor in the choice. of a 
receiver. If you were to go into the 
market today and purchase an electri- 
cally operated receiver you would pay 
in the neighborhood of $300 or $400. 
It is unwise to place a figure on a 
receiver for in most cases the con- 
structor has some parts he can use or 
knows where he can pick them up 
under the list price. But the power 
units being new are something else 
again. For approximately $75 the 
necessary parts for the A.C. unit can 
be had ; $48 or so will get you the 
parts for the 110 -volt D.C. unit and 
if you have 220 volts D.C. in your 
home the outlay will be somewhere 
around $53. Taken all in all "It's 
cheap at half the price." 

After all this about how good the set 
is it might be a good idea to tell some- 
thing about its makeup. An exami- 
nation of the schematic diagram will 
reveal the fact that first there are 
three stages of tuned radio -frequency 
amplification. The reason as many as 
three stages can be successfully em- 
ployed is due to the use of phasatrols, 
which are used to neutralize these 
heretofore uncontrollable stages. These 
consist of a variable resistance and a 
fixed condenser and are connected in 
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Schematic diagram of the set. 

series with the plate of the tube and 
the primary of the radio- frequency 
transformer and are indicated by Pl, 
P2 and P3 in the diagram. They are 
simple to adjust and after the initial 
adjustment are let alone. 

These three stages of R.F. amplifi- 
cation, which supply an unusual gain, 
are tuned by .000275 mf. variable con- 
densers, Cl, C2, C3 and C4. An ad- 
ditional tuned coil in the antenna cir- 
cuit feeds into the grid of the first 
tube. 

The detector is non -regenerative, 
since there was rothing to gain by hav- 
ing it otherwise. Following the de- 
tector we have a two -stage audio -fre- 
quency amplifier with transformer 
coupling, contributing high quality am- 
plification and at the same time an 
audio -frequency gain that will pro- 
vide ample volume for all home re- 
quirements. While on the subject of 
the A.F. amplifier it might be well to 
call attention to the 1 -mf. fixed con- 
densers. These were introduced in 

The constructor can follow either the above 

. 

8+ A+ B+ 
221/2 

C- 
'/2 B- 671/2 POWER ISO 

45y, V C+ TO 
40V. 

or the picture diagram when wiring. 

order to eliminate some of the foreign 
noises that might occur in any set 
which has not the B plus leads by- 
passed. The set is also equipped with 
an output impedance, OI thus per- 
mitting the use of 180 volts on the 
plate of the power amplifier tube with- 
out fear of damage being done to the 
loud speaker windings. 

The work of constructing the set 
may be divided conveniently into' three 
parts, i.e., the panel, the sub -panel and 
the under side of the sub -panel. As 
may be seen from the illustrations and 
the wiring diagram the work on the 
panel is really extremely simple, that 
is. of course, that the rest of the as- 
sembly is put together in the correct 
manner. The only parts that are 
mounted on the front panel are the 
drum condenser controls and the vol- 
ume control R1, with which is corn- 
bined the battery switch, and which is 
at the right of the drum dials. 

To make it as easy and simple for 
the constructor as possible it is sug- 
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SPEAKER 

gested that the small parts that are 
mounted beneath the sub -panel be put 
in place before the heavier apparatus 
is fastened to the upper side. The 
exact location of these small parts can 
be had from the diagram and illustra- 
tions ; care should be taken to see that 
they are in their correct relative posi- 
tions. The apparatus that is mounted 
beneath the sub -panel is as follows: 
the three 1 -mf. condensers C5, C6 and 
C7 ; two .00025 mf. condensers, C8 
and C9; the .002 mf. condenser in the 
antenna circuit, C10 ; the three phasa- 
trols, Pl, P2 and P3 ; the three am- 
perites and the radio -frequency choke 
coil, L5. The two tip jacks for the 
loud speaker connections are mounted 
in the sub -panel at the output side of 
the output impedance, OI. 

If the set is operated from a D.C. 
line instead of batteries the .002 mf. 
fixed condenser C10 in the ground 
lead plays an important role. One 
side of the D.C. lighting circuit is 
grounded and if some provision like 

.mow t 
A back view of the Continental Six Receiver showing how the par 

and are 
arranged on the sub -panel. Note the position of the coils l.l, 

L2, L3 
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A bottom view of the receiver showing parts mounted beneath 

this condenser is not made, the chances 
are that you will have to make a 
journey to your radio dealer and pro- 
vide yourself with a new set o f tubes, 
for filaments do not last long when 
plate voltage is applied to them, which 
would be what would happen in this 
case. Adding this simple condenser 
is a simple and cheap precaution 
against trouble. 

In mounting the phasatrols the por- 
tion of the instrument V ith the three 
connection terminals is mounted be- 
low the sub- panel, while the threaded 
portion which encloses the screw ad- 
justment is brought up through a hole 

in the sub -panel so that the screw 
can be accessable from the top. These 
three neutralizing units are held firm- 
ly in position by means of nuts which 
fit over the threaded portion projecting 
above the surface of the sub -panel. 

The three amperites which replace 
the old type of manually- operated fila- 
ment controls, are mounted on the 
under surface of the sub -panel near 
the center in their clip holders. From 
inspection of the schematic diagram it 
is seen that the 4A type controls the 
filaments of the three radio -frequency 
amplifier tubes as well as the detector. 
The lA and the 112 type automati- 

the sub -panel 

cally adjust the filaments of the first 
and second audio -frequency tubes re- 
spectively. 

By reference to the illustrations it is 

seen that a portion of the sub -panel 
must be cut away to allow for the 
drum dials. This should of course, be 
done before any apparatus is mounted 
on the sub -panel. 

The manner in which the apparatus 
is mounted and their respective posi- 
tions may be seen in the various illus- 
trations. The most exhausting work 
here is the correct mot sting and gang- 
ing of the four variable condensers, 

(Continued on page 173) 
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IN the following article is described 
a very unusual combination of a 

two -tube socket -powered radio set cov- 
ering all wavelengths from 18 to 
3,000 meters with sensitivity and 
selectivity sufficient to provide ade- 
quate volume over ranges of 500 to 
1,500 miles under favorable reception 
conditions, and a socket -powered Uni- 
pac audio amplifier capable of de- 
veloping sufficient undistorted volume 
for a small theatre, dance hall, or 
auditorium, operating from either the 
two -tube tuner set, or only standard 
magnetic phonograph record piçk -up. 
The combination Unipac amplifier and 
two -tube socket -power set is especially 
recommended for the remarkable qual- 
ity of its reproduction, and the flexi- 
bility which it allows in the matter, 
of wavelength, and radio or phono- 
graph use. 

The combination is illustrated in 
the photographs accompanying the ar- 
ticle. The tuner is mounted upon a 
7 x 18 inch metal or Formica panel 
and wood base board. It consists of 
the old standby circuit of one stage 
of tuned radio frequency amplifica- 
tion and a regenerative detector, 
which gives very high sensitivity, ex- 
tremely easy tuning, and high select- 
ivity. Two vernier drum dials con- 
trol the two .00035 mfd. tuning con - 
densers, while between these controls 
are the small regeneration control 
condensers of .000075 mfd., and the 
volume control which varies the plate 
voltage of the radio frequency ampli- 
fier tube. While UY227 or equiva- 
lent A.C. tubes are used in this 
socket -powered tuner, it is quite fea- 
sible to use one of the new UX- 
222 shielded grid R.F. amplifier tubes 
together with a regular A.C. or 200A 
five volt detector tube. Of course, 
a suitable A battery would then 
have to be used, at least for the UX- 
222 tube (and for the detector if not 
a UY227 tube), the B power would 
be obtained from the Unipac ampli- 
fier in either case. With the socket - 
powered tuner here illustrated B 
power (and C automatically) is ob- 
tained from the Unipac amplifier, and 
A power from a filament lighting 
transformer. (If the larger 680 
Unipac amplifier case is used, the 
filament transformer may be housed 

in it with the amplifier.) Of. course, 
this two tube tuner is suited not only 
to use with any two stage amplifier 
at all, but for headphone reception 
as well, or it . could easily have an 
extra audio stage incorporated in it 
so as to operate with any of the 

PARTS FOR SET 

2 Silver -Marshall 320 variable con- 
densers, Cl, C2. 

2 Silver -Marshall 805 drum dials. 
1 Silver- Marshall 111A antenna 

coil, L1. 
1 Silver -Marshall 114A RF trans- 

former, L2. 
2 Silver -Marshall 515 coil sockets. 
2 Silver- Marshall 512 tube sockets, 

V1, V2. 
1 Silver -Marshall 275 RF choke, 

RFC. 
1 Silver -Marshall 342 midget con- 

denser C3. 
1 Polymet .00015 mfd. grid con- 

denser with clips, C4 
1 Durham grid leak, 2 meg., R4 
2 Polymet .002 mfd. condensers, C5, 

CG. 
1 Yaxley 1500 ohm resistor, Rl. 
1 Frost FT64 resistor, R2 
1 Frost 500 ohm potentiometer, R4. 
6 X -L binding posts or Fahenstock 

clips, 
1 Van Doom metal Panel. 
25 feet Corwico Flexibus hook -up 

wire. 
18 x 17 x %" wood baseboard with 

hdwe., such as wire, lugs, screws, 
etc. 

1 Package Kester radio solder. 

popular one stage power amplifiers. 
The Unipac power amplifier is a 

two stage, push -pull light socket 
powered amplifier which could well 
be used with any radio set at all or 
as a phonograph amplifier. It con- 
tains a first audio stage consisting of 
one of the popular S -M 240 audio 
transformers and a UX226 A.C. am- 
plifier tube which feeds into a push - 
pull output stage through an S -M 
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245 input transformer and a 246 out- 
put transformer, with a pair of UX- 
210 tubes used in this stage. All A, 
B, and C power is optional from a 
power supply consisting of a full - 
wave power transformer feeding 550 
volts to the plates of the UX281 
rectifier tubes, 7.5 volts to their fila- 
ments, and to the UX210 filaments, 
and 1.5 volts to the UX226 tube fila- 
ment. A total of abort 460 to 500 
volts is delivered at about 104 milli- 
amperes, 44 milliamperes going to the 
two push -pull amplifier tubes, and 
60 milliamperes to the voltage divid- 
ing resistors. Of this 60 milliam- 
peres, up to 10 milliamperes is avail- 
able at 45 volts, and up to 45 milli- 
amperes is available at 90 volts for 
operation of any radio receiver. No 
voltage regulator tube is used as the 
combination has been found to work 
entirely satisfactorily without it in 
the case of this particular amplifier, 
Of the 460 to 500 volts available, 
this automatically divides up to give 
about the proper values of B and C 
potential to the UX210 or CX310 
tubes. The Unipac is shown with 
and without case -if it is to be op- 
erated for periods of more than an 
hour at a time, it is well to leave 
the case off to insure good ventila- 
tion. (If the larger Unipac case is 
procured, this is not necessary, and, 
incidentally, a glow tube can be in- 
cluded as well as the filament light- 
ing transformer, while the S -M 220, 
230 and 231 large transformers can 
be substituted for 240, 245 and 246 
small types if desired.) . 

The construction of both Two- 
Tube Socket -Power Tuner and Uni - 
pac is quite simple, requiring only a 
few tools and some simple wiring. 
The parts needed are listed herewith : 

The assembly of both the tuner 
and the Unipac amplifier is so simple 
as to require practically no descrip- 
tion. The placement and mounting 
of all parts are clearly illustrated in 
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the photographs and pictorial dia- 
grams. In the tuner, the two vari- 
able condensers are mounted upon 
the drum dial brackets using the 
small adapting washers accompanying 
the dials which accommodate the 
over -sized hole in the brackets to the 
single hole mounting nut of the 
condensers. The drums are fast- 
ened on the condenser shafts with 
their edges inserted in the slots in 
the small drive mechanism carried in 

the bushing attached to the dial 

bracket. The bracket` are fastened 
to the front panel by means of two 
screws with the drive shafts pro- 
jecting through the front for knob 
attachment. In mounting the poten- 
tiometer, the frame should be care- 
fully insulated front the panel, 
though one foot of the potentiometer, 
as can he seen from the diagram, is 

connected to the "ß -" circuit which, 
of course, grounds to the panel. The 
midl'et regeneration condenser shaft 
bushing should make good contact 
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withh the panel. With these parts 
mounted on the panel and the latter 
screwed to the wooden baseboard, 
the various parts to go on the base - 

hoard should be placed as seen in 

the photographs and drawings and 
screwed down. All wiring is done 
with Corwico Flexihus hook -up wire. 
cut to length, and wire ends soldered 
or fastened under terminal screws 
where provided. The small F 1 t 

resistor in I h ' receiver is mounted 
on the "F" terminais of the detector 
socket. its center tap connecting tai 

"1t +45." If a shielded grid RF :lln- 

plitier tube is used in the receiver, 
it is well to employ a I1X200:\ de- 
tector. In this case, the 5,0(X) ohm 
volume potentiometer is omitted and 
lead No. 5 of the detector coil socket 
connected directly to a binding post 
or connection clip which should be 

marked for the proper voltage- - 
c+thcr "ß4 -90," or, preferably, "l1 -+-- 

i..5% " The regular "6" post of the 
shielded grid tube socket should be 
connected to the " +45" binding post 
of the receiver; while the grid lead 
to this tube from terminal No. 3 of 
the antenna coil socket and the left - 

hand variable condenser stator lug 
runs to the cap on the top of the 
tube. 

In connecting the filament circuit 
for this tube, the "-t-" post should 
be connected to the "-+-" post of the 
detector socket and thence to one 
end of a 6 ohm rheostaat mounted 
upon, and insulated from, the front 
panel in the Volume hole. The other 
end of this rheostat goes to the 
". \ +" binding post. The " -" post 

.1 rear view nt the tuner unit %flowing hnw the part.. and % IrIn¢ are arranged 
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Layout of parte on the baseboard and panel of the tuner. 

of the detector tube socket connects 
to the "B -" and ground binding 
posts ; while the " -" post of the 
UX222 tube socket connects to one 
end of a 15 ohm fixed resistance, the 
other end of which connects to the 

PARTS FOR POWER UNIT 
1 Silver- Marshall 328 full -wave 

super power transformer, T. 
1 Silver -Marshall 331 Unichoke fil- 

ter system, CH. 
1 Silver -Marshall 245 transformer, 

Ti. 
1 Silver -Marshall 240 audio former, 

T3. 
I Silver -Marshall 245 transformer, 

T2. 
1 Tobe 662 condenser block, CB. 
1 Tobe fixed condenser, .00025 mfd. 

Cl. 
5 Silver -Marshall 511 tube sockets, 

V1, V2, V3, V4, V5. 
1 Silver -Marshall 651 resistor kit, 

R4, R5. 
4 Frost 253 tipjacks. 
1 Van Doom 661 steel chassis and 

cabinet with hdwe. 
3 Eby binding posts (B -, -45, 

-90) . 

25 ft. Corwico Flexibus hook -up wire. 
2 Frost FT64 resistors, Rl, R2. 
1 Frost F1500 resistor, R3. 

"B -" and ground binding posts or 
connection clips ; when using the 
shielded grid tube, it is well to re- 
move the primary of the 114A coil 
and rewind it with about forty turns 
of No. 34 or No. 36 wire, layer 
wound on the center of the primary 
tube, connecting it to the No. 5 and 
6 contacts of the coil and taking care 
to wind this new primary in the same 
direction and connect it exactly as 
was the original primary. 

In the socket -powered tuner illus- 
trated in the diagrams of this article, 

"B" and "C" power is obtained by 
connecting the "B -," " +45," and 
" +90" binding post directly to the 
Unipac binding posts similarly 
marked. A value of 2.5 volts A.C. 
for the heater tube is obtained from 
an S -M 325 or 247 filament light- 
ing transformer -the 325 type can 
be seen in the photograph of re- 
ceiver, speaker, Unipac, and pick -up 
together shown in the heading of this 
article. 

The Unipac amplifier construction 
is clearly illustrated in the photo- 
graphs herewith. The various parts 

T3 

are mounted upon the chassis as illus- 
trated, with the primary lugs of the 
power transformer to the right. The 
small 9720 ohm section of the 651 
resistor is mounted by having cer- 
tain of its lugs soldered directly or 
through short lengths of wire, to the 
threaded binding post shanks. The 
large resistor section is mounted on 
long screws using 3 -4 inch spacing 
collars to hold it beneath the chassis. 
The extreme outside lugs are uncon- 
nected electrically and are for mount- 
ing only. The inner lugs are for the 
electrical connections to the large re- 

o 
rn , 

Lam= J 
Wiring diagram of the power unit shown in the illustration on the opposite page. 

GN D. 
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The parts of the power unit are assembled on the metal chassis as shown above. 

sistor. A small 1500 ohm "C" bias 
resistor, as well as the stabilizing 
condenser, are shown mounted by 
having their lugs soldered directly to 
terminal lugs of the 245 input trans- 
former. In assembly, the tipjacks 
and binding posts are insulated from 
the chassis by insulating washers, 
and the two small FT64 resistors are 
mounted directly on the "F" termi- 
nals of the two left -hand tube sock- 
ets. Care should be taken to see 
that their center taps do not "short - 
circuit" upon the mounting screws 
of these tube sockets which should 
be omitted in this particular ampli- 
fier. 

The Unipac is wired with the 
usual Kellogg fabric insulated switch- 
board wire or Acme Celostite. 

To operate the receiver, it is 

merely necessary to connect it to the 
"B" binding post of the Unipac, to 
the filament transformer, and to a 
suitable antenna and ground to ob- 
tain satisfactory headphone recep- 
tion. Of course, two UX227 tubes 
must be inserted in the receiver 
sockets. To tune the receiver, it is 
merely necessary to turn the Volume 
control all the way to the right, turn 
the midget condenser all in, and ro- 
tate the Selector II dial until a squeal 
is heard. Bear in mind that for the 
Universal Tuner every squeal heard 
is a station, and once one has been 
located, Selector II dial should be 
adjusted for maximum volume of 
squeal followed by a similar adjust- 
ment of the Selector I dial. If the 
Gain knob is now turned to the left 
slowly, to disengage the midget con- 

B+45 

denser plates, the squeal will disap- 
pear and the signal be heard, signal 
volume being loudest on weak sta- 
tions when the midget condenser 
plates are just sufficiently disengaged 
to prevent the station being heard 
as a squeal. With the "A" range 
coils, that is, type 111A antenna, and 
type 114A RF transformer, the range 
of the set is from 200 to 550 meters, 
while with other standard coils it 
may be extended down to 18 meters 
and up to 3,000. 

The operation of the Unipac is 
equally simple. Once assembled, its 
cord and plug should be inserted in 
any 110 volt, 60 cycle, light socket, 
and if the Unipac is to be operated 
for more than an hour at a time, 
the case should be left off entirely., 

(Continued on page 188) 

photo of the completed power unit. Parts are marked to correspond with the schematic wiring diagram and list of parts on the opposite page. 
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An "A, B and C" 
D.C. Eliminator 

THE accompanying photo shows a 
new socket -power device which 

provides "A, B and C" battery voltages 
from the direct current house lighting 

- lines. 
The "A" power source of this unit 

is adjustable by means of a rheostat 
across the filament leads which makes 
it adaptable for use with either four 
or six volt type tubes -the maximum 
output being 2.2 amperes. "C" bat- 
tery voltage taps are connected to 
binding post terminals for either 42 
or 9 volts. 

Photo by courtesy of Varion Products Co. 

Here is the complete "A, B and C" direct 
current eliminator. The unit is encased in 
perforated sheet metal with a bakelite panel 

in front. 

The maximum output from the "B" 
power supply is 105 volts when em- 
ployed in connection with the 110 volt 
line. However, this unit can also be 
used on a 220 volt line and will de- 
liver a maximum of 180 volts for the 
"B" supply. 

Perforated steel casing houses two 
choke coils, one in the "A" circuit and 
the other in the "B ". Two heavy duty 
resistors are connected in the "A" cir- 
cuit, while another of much higher 
resistance is employed in the 67 volt 
"B" lead. A high -grade condenser 
block in the circuit provides the filter 
system. 

At the front end of the unit a volt- 
meter can be seen for reading the fila- 
ment voltage, and just below, towards 
the left, is the rheostat knob for regu- 
lating this voltage. Directly at the 

right is a potentiometer control for 
the "B" voltage. A double fuse block 
mounted in the rear end of the unit 
protects the house line fuses in the 
event of a short circuit. 

A Compact 
Exponential Speaker 
THE reproducer illustrated here- 

with is not a cone, nor a horn inthe 
ordinary understanding of the word. 
It is a drum speaker, which embodies 
new and scientific principles of sound 
reproduction, and which combines in 
a compact form a loud- speaker unit of 
improved design and an exponentially - 
curved tone chamber. 

Fifty -four inches of travel is avail- 
able for the sound in the tone chamber 
of the speaker -yet the exterior di- 
mensions approximate those of the 
conventional cone speaker of the same 
general appearance. The unit is 16 
inches in diameter, 10 inches deep, 18 
inches high, and stands on a base 6/ 
by 9 inches. The case of the speaker 

rubber feet which tend to prevent 
microphonic noises resulting from vi- 
brations when the speaker is placed 
near the radio cabinet. 

Experimenters should not compare 
speakers of the exponential type with 
the old horn -type loud speaker, as the 
former in capable of giving far super- 
ior results. When properly designed 
the exponential speaker will reproduce 
the entire band of sound frequencies 
without any appreciable distortion of 
the music. 

A New "A" Battery 
Power Unit 

AN "A" power unit of improved de- 
sign has just been introduced. It 

is of the usual trickle charger- storage 
battery type, but has several features 

Photo by courtesy Newcombe- Howley, Inc. 
Front view of the new drum speaker, which 
conceals a 54 -inch exponential -curve tone chamber. The unit is made of metal and 

finished in an attractive brown. 

is made of metal finished in an attrac- 
tive dark brown. The front of the 
speaker is covered with a wire grille 
which has been placed over a silk 
mesh. The speaker stands on four 
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Photo by courtesy of Westinghouse Union Bat. Co. 

The above shows the "A" power unit as 
described herewith. 

which are not found in many other 
designs. The outfit is compact in 
design, entirely automatic, has two 
charging rates and employs a dry 
rectifier. 

The photo herewith clearly illus- 
trates this unit. On the top of the 
power unit there are two binding 
posts, a fuse and four metal posts, 
two of which are connected together 
with a jumper. The binding posts are 
the output terminals of the power 
unit and are connected with the fila- 
ment binding posts of the receiver. 

(Continued on page 156) 
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Total Price Only 
S 9S On Easy 

Payments 

Radio 
Cabinet 

and 
Bench 
Ohly $1.00 with coupon' 
below brings this hand- 
some, massive, pure 
Period design conso- 
lette radio cabinet, 
with bench to match, to 
your home on 30 days 

FREE 
Catalog 

of home fur- 
nishings sent 
with or with- 

out order. 
See coupon. 

mmmmmmmmmmmmmrrmmmmmmmmmmmmmmm 
Straus & Schram, Dept. R3563 Chicago 

Just the thing you need to i Enclosed find $1. Ship Walnut Finish Radio Cabinet and Bench. 

wee Trial! 

1 am to 
pay 

have 30 days free trial. 
If 

If I keep he cabinet 
to return give yQUr radio the appear- i I will pay you 

days 
monthly. If not satisfied, I am to return 

ance of a costly set and to them at your expense and you are to refund my money and 
beautify the room with a i any freight or express charges I paid. 

touch of elegance. Ample space inside of cabinet for all batteries, chargers Radio Cabinet and Bench No. B182A, $14.95 

and eliminators. Keep all unsightly accessories out of sight in this splendid B 

piece of furniture. Made of well seasoned, selected hardwood in Handsome i 
Walnut Finish. Two large, French style swinging doors at front with orna- 

mental brass knobs. Front panels of doors in carved panel effects and legs I Name 

of both cabinet and bench are neatly turned. Edge of top neatly bevelled. 
Cabinet has lower cross brace to insure rigidity. Top is 3334 x 18 inches, Street, R.F.D. 
height inside 11v2 inches. Full height 33 inches. Bench is 18 inches high. i or Box No. 

After 30 days i Il 

i Shipping 
Cabinet and Point 

bench back at our expense and we'll refund your $1.00 plus ®APOf i Il 
all transportation charges you paid. Or keep them and pay 

NOV v ;post 01ñee State 
only $1.50 a month till you've paid our smashed cut price for 
this sale -only $14.95. Our credit price beats cash prices i 
anywhere, Order by No. B182A. Shpg. wgt. about 70 lbs. i 

s traus &Schram °'. Chicago i yoMarried Sipple Nationality fur or 

R3563 o If you 
or 

Sin our free catalog of home furnishings, nark X here 0 

Sr° Month trial if not Send satisfied, send 
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SUCCESS: 
Wouldn't take 

X5,000 
for his RIA Diploma 

"I have recently completed the most 
enjoyable and educating years of my 
life. I have reference to the time I 
have spent on shipboard as a radio 
operator, having just left to take up 
employment on shore, secured 
through contacts made while oper- 
ating aboard passenger ships. 
"My`RadioInstitute' diploma isoneiot 
my most treasured possessions, and I 
would not take $5,000 for it, for to me 
it is a daily reminder of the many pleas- 
ant times and adventures which 
came my way as a wireless operator 
and of my present success." 

Claude Johnson 

Golden opportunity 
and glorious adventures 

await you in radio. 
You, too, can sail away as a radio 
operator. The Radio Institute of 
America, America's oldest radio 
school offering the world's finest ra- 
dio instruction, qualifies you to pass 
your U. S. Government Radio License 
Examination and helps you to secure 
your first position. Advancement is 
rapid in radio, the field of golden 
opportunities. 

Study at home 
Complete instruction on every phase 
of radio -available for home study. 
You study when you please -as long 
as you please. The course has just 
been revised to include the very latest, 
developments. Are you going to 
mark time when real opportunities 
await you in this billion -dollar in- 
dustry? Send the coupon now for 
the booklet which shows how we 
help you to succeed. 

RADIO INSTITUTE OF AMERICA 
326 Broadway, New York City 

RADIO INSTITUTE OF AMERICA 
Dept.CC -2 

326 Broadway, New York City 
Gentlemen: 

Please send me your new catalog. I want to 
know more about your new radio course. 

Naine 

Address 

Eliminating the 
Filament Rheostats 
THE manually - controlled filament 

rheostats in the average tuned - 
radio- frequency receiver may be en- 
tirely eliminated by the use of a new 
adapter which automatically regulates 
the filament current. The first step is 
to short -circuit the rheostats (or other 
ballast controls), and then to connect 
the adapter directly in series with the 

may provide the desired amperage for 
the group of tubes thus controlled. 
Combinations are available for the pre- 
cise control of any set from a simple 
three -tube layout without power tube 
to a six -tube layout with power tube. 

The amperite adapter may 
be mounted within the cabinet or at 
the rear, or near the external storage 
battery, according to individual prefer- 
ence. The receiver is turned on ancc 
off by means of the regular switch, 

The adapter is connected directly to the set lead from the storage battery or power unit. It 
consists of a double clip in which amperites of the proper current capacity may be placed. 

"A" minus or plus lead running from 
the storage "A" battery or power unit 
to the radio set. 

The adapter consists of a double 
clip, ill which amperites of the proper 
current -carrying capacity may be 

Preventing Speaker 
Damage When Power 

Tube Is Used 
Due to the increased clarity of sig- 

nals, as well as to the additional power 
which may be obtained, many owners 
of receivers are incorporating power 
tubes in sets which were not originally 
built to accommodate them. It has 
been the sad experience of many of 
these fans to find out that after a 
short period the loud speaker would go 
on a "strike" due to the windings of 

The photo at the right shows the choke coil and condenser mounted on a small wood base. At 
t he left can be seen the unit connected to a cone speaker to prevent damage of the delicate 

electromagnet windings. 

placed ; the adanter affords a shunt 
connection. The amperite units are 
selected in order that the combination 

the electromagnet coils burning out. 
This condition arises from the fact 

that the additional current necessary 
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pand "B'Power Tea 
b.siows, 

CC-1 TYPE R -9 S 

CVCLT115 
CYCLE! 611 

B 

O 

.WER(?, V1C.11iV1 WATTS; UNIVERSAL - 

lierlinA ..,. 
5et6eT vowt6 

.. ,.... -...Inw 11111111 

SET ,~I~A"° 
A 

Fr +R.F .Ar 

Q9pAn1!n1(1LR. 

Output 
Transformer 

Protects speaker from 
overload. Eliminates 
noise, improves tone 
quality. 
R-360 $5.11 

Automatic Switch 
Controls 

all "A" and "B" 
Power filament switch. 

R-106 - 
Single pole $3.119 

R 107 - 
Double pole S4.5 

D1 110 
r'I e I OD, s 

1 

uI' v r r 

Have an A. C. Set 
but don't experiment! 

IF you have a good radio 
set you can have A. C. 
without buying new 

tubes, without rewiring. 
Simply add a Sterling A. C. 
Power Team and you have 
a light socket set, an electric 
set, an A. C. receiver. 
The 6 volt Sterling A. C. 
Power Team is absolutely 
dry. It contains no battery 
or charger in any form. Re- 
ception and power are con- 
trolled entirely from a single 

switch. It operates only 
during reception. 

Nothing untried or experi- 
mental about a set made A.C. 
with Sterling. You are sure 
of clear tone quality, distance 
and above all,dependability. 

If you are about to buy a set, 
select a good standard re- 
ceiver and Dower it with 
Sterling A. C. Power Team. 

There is no better combi- 
nation in radio- play safe. 

"B" Power 
Tester 

A high resistance meter 
for Power Units and 
all D. C. circuits up to 
300 volts. 
R-415 D.C. $8.50 
R -417 A. C. $7.50 

THE STERLING MFG. COMPANY 
2831 Prospect Avenue Cleveland, Ohio 

ter 
Powead an A.C.tai 

For 3 to 8 tube sets: R -RI 
"B" Power $28.50 
For 5 to 10 tube sets: 
R -98 B-C Power $38.00 
For all 6 volt sets: R -93 
"Dri -A" Power $39.50 
For Rldiolas, Victor or 
Brunswick combinations, 
Best supers and all 
4 volt sets: - 
RT-41 "B "Power$27.00 
R -94 "A" Power 32.00 
Above ¡ Tices Include tubes 

Pn'c.n 1(gAelvMsh.r 
Iv' se .,f lexkv.. and Canada 
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A L-pl. [.. 

LYNC 
Book Tells You 

How 
Get this book chock full of wir- 
ing diagrams, charts, specifica- 
tions, and ideas on how to im- 
prove the tone quality and dis- 
tance- getting ability of any 
radio receiver. 
This ready reference guide on 
resistance coupled amplification 
shows you how to remodel your 
own set for better radio recep- 
tion. 
Be your own radio engineer. 
Send 25c (stamps or coin) or see 
your dealer for your copy of this 
valuable book on resistance in 
radio. It's the best investment 
in radio satisfaction that you 
could make. 

.ARTI -IUR H. LYNCH, INC., 
General Motors Building 

1775 Broadway at 57th St., 
New York City 

.Sales of /ices in most large Cities 
to. low/ Imml am log 01 Imo 

ARTHUR H. LYNCH, INC., 
1775 Broadway 
New York City 
Gentlemen: 

I want to improve my radio. Semi me a 
copy of "Resistance the 'Control Valve' of 
Radio," for which I enclose 25e. 

Name 

Street 

City State.......... 

R.L.G.3 

to operate these tubes is really more 
than the windings of the speaker can 
stand, with the result that a powerful 
surge induced by a loud burst of 
music will cause the fine wires to fuse. 

Damage to a loud speaker can be 
prevented in a very simple manner, by 
the use of an output circuit, one type 
of which is illustrated herewith. It is 
not necessary to place this apparatus in 
the cabinet, as it may easily be mount- 
ed right on the base of the loud 
speaker, as shown. 

The apparatus necessary is a choke 
coil and two 1 mfd. fixed condensers. 
These are connected in the following 
manner. First, they are mounted, as 

How to Make an Inex- 
pensive Phonograph 

Turntable 

RADIO set owners who desire to 
avail themselves of the marvel- 

ous reproduction afforded by the new 
electrically -recorded phonograph rec 
ords when used in conjunction with a 
"pick -up" working through the radio 
amplifier, can do so without going to 
the expense of buying a complete talk- 
ing machine to accommodate the rec- 
ords. The only part of a regular pho- 
nograph that serves any useful func- 

Above is the completed phonograph turn- table assembled with a pick -up device. 

In the photo above, the speed 
regulator arm of the phonograph 
motor is being fastened in posi- 
tion on top of the box. The 
turntable shaft can be seen pro- 
truding through at the right. 

The turntable stop Is 
fastened on the top of the 
box so that the small felt 
catch will grip the edge 
of the disc. After all flx- 
tures of the motor have 
been mounted, the phono- 

, graph record pink -up can 
be fastened in place. 

The winding crank is passed through a hole in the side of the box. 

shown, with the two condensers in 
parallel. From one side of the output 
going to the speaker, connect a wire 
to one side of this condenser bank. 
From the other side of this condenser 
bank a wire goes direct to one side of 
the choke coil, and continues from 
there to one terminal of the set output. 

From the other output terminal of 
the set connect a wire to the other side 
of this choke coil and to a terminal for 
the output to the loud speaker. 

tion in combinations of this kind is 
the turntable, whose purpose it is to 
revolve the record. The rest of the 
machine is wasted. 

A turntable is merely a large metal 
disc rotated by a spring motor. The 
parts for one can be purchased for a 
few dollars in any phonograph repair 
shop, and can be assembled at home in 
a form to fit a convenient opening in a 
console or other type of radio cabinet. 

A shallow box about 15 inches 
square and four inches deep is big 
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WHOLESALE PRICE S 
forYleal era, Corrrnuraik Seí$uilders,Genera` Repairmen 

and Jqents! 
13e sure to get this great 128 -page book 

with net prices to the radio trade. 
Radio Specialty Company is radio's 

oldest radio parts mail order house in the 
Country, and the new confidential prices 
on standard radio merchandise are the 
lowest of any radio house. 

We are ready now to appoint additional 
agents in all parts of the country. If you 
are contemplating making big money 
in radio merchandise, be sure to get in 
touch with us at once. 

WHEN WRITING TO US, USE 
YOUR LETTERHEAD 

?jè75 
'"F PS 

500 
ILLUSTRATIONS 

EN LARGED 
EDITION 

N0.18 
THIS 

128 PAGE 
RADIO 

CATALOGUE 

!REF 
i ' Oldest t I Zayd Orderiióuse. from a os 

We are the oldest established, exclusive radio mail order house in the country. teous service. We carry a larger variety of radio parts. radio instruments. 

All orders are positively shipped within twenty -four hours; quick, prompt, cour- accessories and radio findings than any other radio house in the country. 

'RpStO has it 

ANYTHING 
IN RADIO 

You will find in Catalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty 
carries more radio parts and radio material than any other house in the country. You will find in this catalog 
positively the largest variety of radio merchandise. 

If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry. 
get the Rasco Catalog and you will find the small parts there, anything frcm a screw to copper ribbon. tele 
phone diaphragms, as well as thousands of other small radio findings. Just to mention a few: 

Lugs. nuts. jacks, plugs. all kinds of knobs,cords, panels, screws. sliders. washers. selenium. tinfoil. switches. 
crystals. cap nuts. Litz wire. cord tips. brass rods, resistances, binding posts. switch parts, carbon balls. 

switch points. lock washers, carbon grains. ground clamps, metal pointers, 
insulated tubing. low melting metal, antenna connectors, as well as thousands 
of other articles. We carry the Largest Variety of Small Radio Parts jai 
the World, BUT We also carry All Standard Radio Merchandise 

1 02A PARK PLACE NEW Y®RK, 
7 
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s s 

%lovLs 
w #1,1gger 
profits 

Dgmonargeasq® 
the new nationally advertised 

HARKNESS 
Cou nterfonic Six 
-.the set with tuned audio amplification 

Buy Direct 
from tie SOLE MAKERS. 

All parts needed 
to build this re- 
markable new receiver 
are included in a complete 
kit sold everywhere at the na- 
tionally advertised price of 

a4a MAKE 
MORE $ 

$$ 
$685 

n LIBERAL 
u DISCOUNTS 

to dealers 
and agents. 

111111111111 

REPRODUCES MUSIC WITH 
AMAZING REALISM 

The 
with fidelity. The set uses a new patented system of "Tuned Double Impedance" audio amplification which re- creates music and the human voice with a moro natural life -like quality than has over before been attained in radio. 

UNEQUALLED ALL -ROUND PERFORMANCE Single dial tuning is made 100% efficient for the first time. The selectivity is perfect -there are three tuned circuits, accurately Distant stations and difficult locals r received with ease. Exceptionally high amplifica- tion is obtained by a new system of neutraliza- tion and a superior form of shielding. 
You will find it extremely 

first to demonstrate the HARKNESSiCounterfon c Six in your community. Clip and mail the cou- pon right now and let us show you how we make 'it possible for you to add materially to your earnings. 
KENNETH HARKNESS, INC., 

Suite 606 -A 
72 Cortlandt St., New York City 

TEAR OFF ALONG THIS LINE 

1 

_ a 
Mail This Coupon 

KENNETH HARKNESS. INC.. 
Suite 606 -A 
72 Courtlandt St., New York City 

Send me at once free literature describing 
the new HARKNESS Counterfonic Six and 
complete details of your agency proposition. I 
am a .......dealer set builder 

NAME 

ADDRESS 

TOWN STATE 
RLG I 

1 

enough to hold all the operating mech- 
anism. Such a box can be made from 
thin strips of wood obtained from 
packing boxes or grocery containers. 
The accompanying photographs show 
the general shape and construction. 
The number and location of the vari- 
ous holes to be cut in the box depends 
on the particular turntable and spring 
motor on hand. At any event, the 
mounting of the parts is a simple oper- 
ation for any radio constructor who 
has ever mounted two or three variable 
condensers on a bakelite panel. 

The essential parts comprise the 
spring motor proper, which is wound 
up by a crank handle that projects 
one side of the box ; the speed 
regulator ; the turntable friction 
brake ; and the turntable itself. 
The speed regulator and the brake 
should face the side of the box through 
which the crank handle projects. Then 
when the whole unit is mounted in a 
cabinet all the controls will be readily 
accessible. 

The phonograph pick -up selected 
for the machine should be a complete 
unit ; that is, it should consist of a 
supporting base and arm, in addition 

Scratch Filter for 
Phonograph Pick -Ups 

THE beautiful reproduction which 
phonograph "pick -ups" allow 

when operated in conjunction with the 
A.F. amplifier of a radio receiver is 
sometimes marred by a soft, hissing 
sound, commonly known as "needle 

The scratch filter connected to a 
pick -up device. 

phonograph 

scratch ". This usually is not very 
strong, but it is annoying to the ears 
of a radio man accustomed to the 
smooth performance of a good radio 
set. 

Tite completed phonograph device can be nicely) installed in a standard radio cabinet alongside of a small set as shown in the above photo. 

to the unit itself. When the instru- 
ment is not in use the needle chuck 
can be rested on a large cork glued to 
the top of the box at a point just be- 
yond the edge of the turntable. The 
pick -up should never be allowed to 
drop on the box or on the turntable, 
as a heavy jar is likely to bend the tiny 
armature to which the needle chuck is 
attached. 

One of the accompanying illustra- 
tions Ahows how the phonograph unit 
is combined with a one -dial radio re- 
ceiver in a cabinet. This is a very fine 
combination, of great flexibility and 
usefullness. On the panel of the radio 
set is a switch which allows the use 
of either radio or phonograph. The 
grille above these instruments hides 
the loud speaker. 

As this "needle scratch" is always 
of rather high frequency, it can be 
eliminated very easily by the use of 
a simple filter arrangement, adjusted 
so as to choke off such high audio fre- 
quencies without perceptibly affecting 
the other frequencies. In physical 
form such a filter copsists merely of 
a small fixed condenser and an induct- 
ance coil of fairly high value. The con- 
denser should have a capacity of .005 
inf., and the coil an inductance of 65 
millihenries. If a single condenser of 
this size is not available, five .001 -mf. 
condensers (or a number of others of 
equivalent total value) may be con- 
nected in parallel. For the coil, a 
common R.F. choke such as used in 
the plate circuits of detector tubes will 
serve very nicely. 

(Continued on page 187) 
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GERALD M. BEST 
Announces his masterpiece 

A quarter million -or more -radio fans had faith in Gerald M. Best's 
original 45,000 cycle Super Heterodyne. They built it and marvelled 
at its performance. Now Gerald M. Best announces his 1928 Model 

115 Super Heterodyne using the new shielded grid tubes. You can 

bet your last dollar on its performance. It is a clean cutting 10 

kilocycle receiver. There's nothing better in radio. A fine looking 
job, mechanically, with its shielded stages and its utter simplicity of 

design. A simple set to build and a sure shot distance record smasher. 
the new shielded grid tubes make possible extreme quietness of 

reception. Long distance stations come in with a powerful wallop. 

The new 1928 Gerald M. Best Super Heterodyne uses four of these 

new tubes -two in the radio frequency amplifier ahead of the detec- 

tor and two in the intermediate stages. The transformers are peaked 

at 115 kilocycles. They are of the plug -in type and extremely simple 

to install. The set has been designed for simplicity, beauty and un- 

paralleled performance. Series filament operation for practical elim- 

ination of the "A" battery is another feature for those who want 

batteryless receivers. The best way to build this new set is to pur- 

chase the official full size working prints and instructions by Gerald 

M. Best. These are now available in package form and will be sent to 

you immediately upon receipt of one dollar. We pay the postage. 

Get the original and genuine instructions from headquarters. Mail 

the coupon NOW ! 

Complete Full Size Working Prints and 

Detailed Constructional Data For One Dollar 

Clip the coupon. Send it now. Get the full size working sketches 
of the 1928 Gerald M. Best Super Heterodyne. Edition limited. 

Pacific Radio Publishing Company, Publishers of "RADIO" 
433 Pacific Building, San Francisco, California. RL 

Here is $1.00. Send me, at once, postpaid, the complete full size working instructions for building the 

new 1928 SUPER by Gerald M. Best. 

Name 
Address 
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Learn Chemistry 
Dr. Sloane will 
Teach You in 

Your Own Home 
Chemistry offers those who are ambi- 

tious a n d 

T. O'CONOR SLOANE, 
A.B., A.M., LL.D., Ph.D. 

Now Is the Time to Study 
Chemistry 

Never before has the world seen such 
splendid opportunities for chemists as 
exist today. In factories, mills, labora- 
tories, electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of the 
business. No profession offers such op- 
portunities and the next ten years are 
going to show the greatest development 
in this science that this country has ever 
seen. 

You Can Learn at Home 
Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by 
so many experiments that are performed 
right from the start that anyone, no 
matter how little education he may have, 
can thoroughly understand every lesson. 
Dr. Sloane will, in addition, give you any 
individual help you may need in your 
studies. 

Easy Monthly Payments 
You do not have to have even the small 
price of the course to start. You can 
pay for it in small monthly amounts or 
earn it s3 many others are doing. The 
cost is very low, and includes even the 
Chemistry outfit -there are no extras to 
buy with our course. 

Experimental Equipment Given 
to Every Student 

We give to every student without addi- 
tional charge his chemical equipment, 
including fifty pieces of laboratory ap- 
paratus and supplies and thirty -nine dif- 
ferent chemicals and reagents. 

Tuition Price Reduced 
Besides furnishing the student with his 
Experimental Equipment, we have been 
able, through the big increase in our 
student body, to reduce the cost of the 
course. Write today for full informa- 
tion and free book, "Opportunities for 
Chemists." 

willing t o 
a p p l Y 
t h e m - 
s e l v e s 
conscien- 
tiously the greatest oppor- 
tunities of 
a n y voca- 
tion. I n - dustrial 
firms of all 
kinds p a y 
t empting 
salaries t o 
g et the 
right men. 
O ppor- tunities 
abound on 
e v e r y 
hand. 

Mail the Coupon NOW! 

Chemical Institute of N. Y., Inc. 
HOME EXTENSION DIVISION 3 

16- 18 -G -E. 30th St. New York City 

CHEMICAL INSTITUTE OF NEW YORK. Inc. 

Home Extension Division 3. 

16 -I8 -G -East 30111 Street, New York City. 

Please send me at once, without any obligation on 
my part, your free Book "Opportunities for Chemists." 
and full particulars about the Experimental Equipment 
given to every student. Also please tell me about your 
plan of payment and the reduction in the tuition price. 

NAME 

ADDRESS 

CITY STATE 
R.L.O. -3 -28. 

The Listeners' Acces- 
sory Guide 

Contimtcd from page 148) 

The fuse protects the unit from over- 
load, and the four metal posts with 
the juniper are for changing the rate 
of charge. With the jumper in one 
position, the battery of the power 
unit is provided with a trickle charge 
which compensates for the current 
consumed under average conditions 
and keeps the battery full charged. 
However, if the battery should be- 
come low as the result of overuse, the 
jumper may be connected with the 
other pair of posts and the battery is 
given a "booster" charge which 
quickly restores it to condition. 

A special power transformer is 
contained within the unit which steps 
down the 110 -volt house current to 
the potential required for charging 
the battery. A rectifier element is of 
the dry electrolytic type and its pur- 
pose is to change the charging cur- 
rent from alternating to direct. A 
resistor is connected in series with 
the charging current to reduce the 
rate of charge ; this is short -circuited, 
when the battery is to be placed on 
a ' booster charge, by adjusting the 
voltage regulator. An automatic - 
control relay switch is employed 
which disconnects the power unit 
from the 110 -volt current when the 
battery is in use, and reconnects the 
power when the battery is at rest. 
It is actuated by an electromagnet 
connected in the output circuit of the 
unit. 

From the viewpoint of utility the 
power unit has other features. The 
weight is only 36 pounds, which is 
not excessive for a unit of this type. 
It is equipped with a hard -rubber 
cover .for the battery, which serves 
to improve its appearance and protect 
the cabinet from acid. 

A Powerful Loud 
Speaker 

Speaker units of the electrody- 
namic type have recently been made 
available for the first time to the 
amateur constructor. These units 
are offered with a small free -edge 
cone attached, and have been de- 
signed so that they may be installed 
easily in a radio console cabinet, 
or attached to any suitable baffle. 
They make it possible for the set 
builder to realize fully the advant- 
ages of power amplification and do 
so at a comparatively moderate cost. 

Electrodynamic speakers differ 
from others both in principle of 

BRIZARIN 
Cle -Ra -Tone Sockets 

SPRING SUPPORTED 
SHOCK ABSORBING 

No. 9040 -With Mounting Base 75e 
No. 9044 -Without Mounting Base 50c 

FOR 5 -PRONG A. C. TUBES 
No. 9037 -For direct attachment to Panel S .90 
No. 9036 -For mounting on top of Panel 1.20 

BENJAMIN BRACKETS 
No. 8629 -Shelf Brackets, per pair $ .70 
No. 9029- Adjustable, per pair 1.21 

.,J t Your Radio Dealer's 
BENJAMIN ELECTRIC MFG. CO. 

New York Chicago San Francisco 

k1 q5io sil S 
Charging Batteries 
Starts You 

Let me show you how ' i to make big money 
right from the start. 
I've prepared a FREE 
book explaining all details. First 
week's profit pays for all equip- 
ment. You can get all the battery 

charging business in your community with my 
Service Station Charger -it's years ahead of or- 
dinary chargers - handles 50 %v to 70% more 
batteries. I explain everything -start you in a 
business of your own and put you on the way to 
big money. Write for FREE BOOK. 
C. F. HOLMES. Chief Engineer, Dept. LC 

Independent Electric Works 
5116 Ravenswood Ave. Chicago, 111. 

MI 1111 
Headquarters for 

S -M SHIELDED GRID -SIX 
Send for 

BIGIIADIO CATALOG 
From the `Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets; parts, 
eliminators, accessories at lowest 
prices. Set,builders, dealers, agents 
-WRITE for this CATALOG I 

134 West Lake St. Dept. 17 
CHICAGO, ILL. 

DEALERS and PROFESSIONAL 
SET BUILDERS! 

Your Big New 1928 Catalog is 
Now Ready! 

Contains Nationally Known Parts 
and Kits 

YAXLEY AERO COIL 
CARTER WESTON 
ACME BENJAMIN 
SAMSON PRECISION COIL 
TOBE HAMMARLUND 

SILVER -MARSHALL, ETC. 
Send for it Now! It's FREE! 

S. HAMMER RADIO CO. 
309 Atkins Avenue Brooklyn, N. Y. 

i 
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Some Practical Experiments 
with a miniature unit of a thousand uses 

The SKINDERVIKEN TRANSMITTER UNIT 

Loud Speaker 
Operating 

Crystal Receiver 

Operate loud speaker with no tubes, batteries or 

eliminators. SKINDERVIKEN UNIT provides 

additional power. 

Radio 
Amplifier and 

Grid Leak 

Improve your Radio Set, add Am- 

plification in any quantity with these áécE véä 

Units -also used as Grid leaks. 

VARHABEE CRYSTAL 

A CONDENSER DETECTOR 

MICROPHONE COUD 

BUTION SPEAHER. 

"E'G 

1E11, 
STANDARD .001 MED (RADIO RECVORIIE 

COUPLER IIA!D CORD AND DIAPHRAGM) 

DAIIlE0.Y 

-SOFT IRON REEDS LOUD _ 
A \ SPEAKER i 

B 

A. BATTERY -- RECEIVER WINDINGS BIMICRDPHONI SUTTON. 

Detectaphone 
The Unit makes a real, practical listening outfit, sensitive, efficient, 
simple to make. Attaches to wall. Plenty of fun and real detective 
work. 

Phonograph 
Amplifier 

Want to give your phonograph new pep -and greater 
volume? SKINDERVIKEN UNITS bring the old 
machine to life -try one -and be surprised. 

5 OHM REC. WITH` 
HORN BUTTON 

III 
DIAPHRAG_ 

Stethoscope 
The stethoscope, the wonder of modern medical instru- 
ments, can be made at home. Hear real heart beats. Appa- 
ratus simple and costs only a few cents. 

Loud Speaker 
Amplifier 

Build a home telephone -Talk from room to room or house to 
house -These units make a genuine, clear transmitting ap- 
paratus. 

Double the volume of your Radio Loud Speaker with 
a SKINDERVIKEN UNIT -or amplify speaker's 
voice through horns at outdoor gatherings. 

Make talking lights and many marvelous electrical experi- 
ments. Experimenters can develop many more valuabe uses. 

Per 
C, Unit or For $1.75 

DIADHNACM 

WE PAY $5.00 IN CASH 
for every new use developed for this 
unit and accepted and published by us. 

Here is your chance to make money 
from your experimenting. 

For Sale at Following Dealers 
The W. T. Grant Stores 
Chicago Salvage Stock Store, 

509 S. 7th SSt., 
Chicago. 

Metropolitan Radio Supply, 134 

Radio Centre Corp., 329 W. Baltimore St., Baltimore. 
Radio Specialty Co., 98 Park Place, New York City. 

Conrad Richter, 1284 Market Street, San Francisco. 
Ben's Tremont Eleo. Sup. Co., 228 Tremont St. & 70 Stuart St., 

Boston. 
Wedel Co., 520.2nd Ave., Seattle. 

12 PAGE INSTRUCTION BOOKLET 
SHIPPED WITH EACH UNIT 

SEND NO MONEY 
The Skinderviken Transmitter Unit is for sale at leading 
dealers. If your dealer does not carry it, order direct from 
us. Use the coupon below and we will ship C. O. D. You 
pay the postman 95c, plus a few cents postage or $1.75 if you 
order two units. 

PRESS GUILD, Inc. RLG 3 -28 
16 -18G East 30th St., New York. 
Please mail me at once Skinderviken Transmitter Units, 
for which I will pay the postman 95e, plus postage, or $1.75 
plus postage if I order two units. 

Name 

Address 

City State 
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Kirs by PosIi 
We carry a complete line 
of standard kits and have 
for prompt delivery the 
following which appear 

in this Magazine 

The Tyrman Shielded -Grid 
Seven. 

The Custom -Built 1-- lammar- 
lund- Roberts Hi -Q Six 

The Official A.C. Browning - 
Drake 

The "Air Scout" Four 
The Karas A.C. Equamatic 
How to Build the Shielded - 

Grid Six 
A Combined "B" Eliminator 

and Power Amplifier 
The Lynch -Hammarlund Re- 

ceiver 
The H. F. L. Model 28 Nine - 

in -Line 
The Continental Six 
The R.E.L. All -Wave Electric 

Nine 
How to Construct the Super - 

Hilodyne 
A Two -Tube Socket Power Set 

with Amplier 

124 hour shipment guaranteed( 

Prices on the above upon application 

Send for our Circular on all the 
Latest and Popular Circuits - 
Be Sure and Get Our Prices First 

POST RADIO CO. 
131 

605 Market St., Phila., Pa. 

Headquarteï s for 
ALL -WAVE R.E.L. 
ELECTRIC NINE 

Send for 

RIGRADIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets ; parts, 
eliminators accessories at lowest 
prices. Set builders, dealers, agents 
-WRITE for this CATALOG! 

westeinRadioMico. 
134 West Lake St. Dept. 17 

CHICAGO, ILL. 

operation and in construction. They 
possess valuable characteristics, found 
only in this type of reproducers and 
lack many of the inherent faults of 
the permanent- magnet type speakers. 

In speakers of the electrodynamic 
type there is a field winding which 
must be excited by an external 
source of direct current. In the 
magnetic field of this winding a 
separate moving coil is freely sus- 
pended, and the audio-frequency 
currents are passed through this coil. 

Illustration by courtesy of The Magnavox Co. 

The above photo shows the electrodynamic 
loud speaker described. This unit also includes 
of a special transformer and choke coil con- 

tained in its base. 

The cone, which is of free -edge de- 
sign, is attached directly to the mov- 
ing coil. This construction gives 
great volume and purity of tone, 
due to a number of factors. 

The field is of great strength and 
constancy, and in this field the mov- 
ing coil is freely suspended. The 
forces on this coil, which produce 
the sound, are dependent only upon 
the current in the coil, and not 
upon its position in the field ; and 
there is no iron in the armature, to 
be over -saturated. This results in 
almost complete freedom from dis- 
the permanent -magnet type of speak- 
ers. 

The drive of the speaker is ap- 
plied directly to the cone, eliminat- 
ing the necessity for a connecting 
pin which might bend and vibrate. 
The inductance of the coil is ex- 
tremely low and the speaker offers 
to the tube an almost pure resist- 
ance -load, resulting in a high power 
high- factor and an impedance which 
varies but slightly with the frequency. 
This makes for a remarkably flat re- 
sponse- curve. The motion - of the 
coil is across the air gap, instead 
of along the gap, and as a conse- 
quence, the unit is free of the limi- 
tations imposed by the danger of 
hitting the pole -pieces. Chatter as 
a result is almost impossible. 

The freely -floating coil offers 
other advantages besides the ability 
to supply great volume without 
chattering. It is free to move an 

HEATER 
TYPE 

e 
CHANGE YOUR 

SET TO A -C 

STANDARD 
SOCKET 

Only simple changes in hook -up 
-anyone can do it. No new 
sockets required. 
Results are astounding -you get 
more pep -more quiet, clearer 
reception. 
There's no hum-no paralyzing 
of tubes when voltage changes, 
and most important, No "A" 
Batteries, or "A" Battery Elim- 
inators to fuss with. 
Write for free Booklet with hook- 

ups today. 
SOVEREIGN ELECTRIC 

MANUFACTURING CO. 
126 N. Sangamon Street 

CHICAGO, ILL. 

POLYMET 
CONDENSERS 

9heqStand 
¿buse! 

At All 
Dealers 

Polymet 
Filter Condensers 

They are selected by leading engineers and 
incorporated as standard equipment by 
nationally known manufacturers of receiving 
sets ana power units. Follow the leaders. 

Write for Polymet Catalog 

POLYMET MFG. CORP. 
607 Broadway, New York 

POLYMET 
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4bQ/irsJiirp,s1iede leather bindinç 
S. GernsCbacks 

Iadio ncNDNZG 

00 

The most valuable of Radio Books -S. GERNSBACK'S 

RADIO ENCYCLOPEDIA -now the most beautiful. 

The foremost Radio Encyclopedia is now offered in 
this luxurious new binding to meet the demand for a more 
handsomely bound volume -and when you see this artistic 
new book you will certainly agree that topmost success 
has been achieved. 

Now, if you prefer, you can order the book in its new 
form, sturdily bound in a limp suede leather binding of a 

MAIL THE 
COUPON 
NOW ! 

rich, soft gray color -printed on durable, smooth -coated 

stock with gilt edges- fly -leaves and end sheets of beauti- 

ful moiré ripple, cream paper -and the title stamped in 

real gold. 

This book brings you the same sterling qualities as the 

old, only in finer outer dress. 

REMEMBER: this is an encyclopedia -not a diction- 
ary! It took over two years to compile it. It is the first 
Radio Encyclopedia ever published. 

It contains the meaning` of every word and phrase used in the 
entire Radio Art -every circuit, part, and apparatus is 
thoroughly explained. A complete cross-index makes refer- 
ence work simple and quick. The whole book is written in 
plain every -day English, so that anyone can understand it. 
To give you an idea of the immensity and thoroughness of 
this work there are 1,930 definitions and 549 diagrams, photo- 
graphs, and drawings, all simple and easily understood. 

SEND 
NO 

MONEY 

25,000 copies Sold to date 
in the stiff -cover binding 

at $2.00 

This original type of bind- 
ing is still being ordered 
by readers who have no 
need of the more expensive 
binding. This volume is 
printed on the same fine 
paper as the new form 
described above; it is 
bound in full black Hera - 
tol- leather, marbled fly- 
leaves and end sheets, with 
the title stamped in gold. 
Use coupon to order in 
either binding. 

S. Gernsback's 
Radio Encyclopedia 

One volume, 168 pages, 9x12 
inches, nearly 1 inch thick. 

LIMP SUEDE BINDING 
$5.00 

SEND NO MONEY 
just fill in coupon below. 

We want you to be satisfied - 
keep it or return it -you have 
the option. 

S. GERNSBACK, G -328 
230 Fifth Avenue, New York City 

Kindly send me one copy of the Radio Encyclopedia: 
D LIMP SUEDE BINDING $5.00, Plus Postage. 

KERATOL LEATHER BINDING $2.00, Plus Postage. 
(Check which binding you want). I will pay postman upon 
delivery. 
Name 
Addesâ 
City State 
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These Are the Aero 
Coils Used In The 

Chicago Daily News "4" 

This good receiver, described 
in I:ADIO LISTENERS' GUIDE 

AND CALL BOOK, owes 
much of its effici- 
ency to these 
splendid in- 

ductance 
units 

Aero Radio Frequency Regenerative 
Kit. Price $8.00 

An exceptionally efficient kit consisting 
of one supersensitive Aero Universal 
Radio Frequency Transformer and one 
supersensitive Aero Universal 3- Circuit 
Tuner of the fixed tickler type. Adap- 
table to 201 A, 112, 199 and the new 
A. C. tubes. You'll find that this kit is 
not only perfectly suited for the Chicago 
Daily News 4 -Tube Receiver, but that 
it will improve the performance of any 
circuit constructed along these lines: 

For .0005 Condenses $8.00 
(Code No. U -95) 
For .00035 Condenser ... .. $8.00 
(Code No. U-953) 

Aero Foundation Unit 
We are able to supply a complete founda- 
tion unit for the Chicago Daily News 
Receiver, drilled and engraved on West- 
inghouse Micarta. This consists of front 
panel 7 x 18 x rs inches, wooden base- 
board 84 x 17% a inches, and actual size 
layout sheets and blueprint. 
Price, complete $5.75 

Other Aero Products 
It will pay you to use Aero Universal 
Coils, Short Wave Receiving and Trans- 
mitting Coils, and Aero Chokes at every 
opportunity. 
Their quality, efficiency and superior 
performance in any circuit stamp them 
as the finest radio inductances thus far 
produced. 
You should be able to get any Aero Coils 
and parts from your dealer. If he should 
be out of stock, order direct from the factory. 

AFRO PRODUCTS Inc. 
1772 Wilson Ave. Chicago, III. 

Dept. 111 - - 
Headquarters for 

TYRMAN SHIELDED -GRID 
SEVEN 

Send for 

BIGRADIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets; parts, 
eliminators accessories at lowest 
prices. Set -builders, dealers, agents 
-WRITE for this CATALOG 1 

tvesteimRadíoMfg.co. 
134 West Lake St. Dept. 17 

CHICAGO, ILL. 

eighth of an inch at a mere touch, 
and is practically free from the 
definite resonances, which cause the 
characteristic pitch of other types 
of speakers. The impedance of the 
coil is practically constant for all 
frequencies and as a result the 
speaker is capable of giving full 
volume from 50 to 12,000 cycles. 
IIowever, as broadcast stations do 
not transmit frequencies over 5,000 
cycles, a filter has been added to 
the speaker, which deliberately cuts 
off reproduction above this fre- 
quency. Because the impedance of 
the moving coil is very much less 
than the output impedance of the 
power tubes used in radio recep- 
tion, a step -down transformer also 
has been added to the speaker. 

The speaker may be used in con- 
nection with radio receivers of any 
type ; but best results are obtained 
when a power tube such as the 210 
is used in the output stage. The 
unit will not deteriorate with use 
or age like the permanent magnet 
type, as the magnetic lines of force 
are produced solely by the current 
passing through the field coil. 

Another important point in con- 
nection with the operation of the 
speaker is that a baffle is required for 
best results. This is true of all 
speakers of the free -edge cone type; 
as, otherwise, the air waves which 
are set up simultaneously by both 
the front and back of the cone would 
alternately neutralize and reinforce 
each other and seriously affect the 
volume. 

The speaker unit as illustrated in 
the photo herewith is made in two 
types for operation, one with 6 volts 
D.C., and the other with 110 volts 
D.C. The 6 -volt type requires for 
the field winding a current of /- 
ampere and this may be furnished 
by the storage battery used for the 
operation of the receiver. The 110 - 
volt type requires 50 milliamperes, 
which may be obtained by connect- 
ing the field coil of the speaker in 
place of a filter coil in the plate 
power unit. 

An "A and B" Power 
Unit for Battery Sets 

ALARGE majority of those who 
have hitherto converted their 

battery- operated receivers into electri- 
fied or electric s ts, which operate 
from the 110 -volt 60 -cycle house sup- 
ply wires, were forced to make changes 
in the wiring. In some cases it was 
necessary to wire . the filaments in 
series ; while in others the use of the 
new A.C. tubes necessitated a. slightly- 

Gonzales, 
Cal. 

"Gentle- 
men: You may 
be interested 
to know I have 
received Japan and 
Australia using your Eliminator. D. J. Mille." 

(From letter of Nov. 28th, 1927) 
Think of lt I Performance beyond the capabilities 

of many of the highest priced Eliminators for only 
$6.851 Is there anything in Radio to equal it? 
Every day such letters as the above prove the thrills 
and wonders possible to users of the marvelous 
Townsend B Socket Power. Convince yourself im- 
mediately at our risk. 

10 Days' Free Trial 
You are the Judge I Just put your name and ad- 

dress on a piece of paper, pin a $1.00 bill to it and 
mail today. Upon arrival of the 'B" Socket Power 
Unit, deposit only $5.85, plus postage, with the 
postman. Try out for ten days -then if not moro 

Townsend 'W' 
.Socket 
Power 
Approved and Passed by 
Radio News and Popular 

Rat io Laboratories. 
Townsend 

L a b oratories 
713 Townsend St., 

Dept. 32 Chicago, III. 
than pleased, roturn it and purchase price will he 
refunded. 

Complete 

BALANCE 
.0.D. 

If You Want The Best 
Su perle t 

BUILD A VICTOREEN 
Victoreen R.F 
Transformers, 
matched a n d 
tuned to a pre - 

%1 cision of 1/3 , 
Y of one per 

1;! cent, give you 
selectivity, dis- 
tance a n d 
smoothness of operati on 
hitherto unap- 
proached. 

There is no interstage oscillation in 
these efficient transformers -no stray 
fields to cause tone distortion. 
No. 170 for Storage Battery tubes 
No. 171 for Dry Battery tubes 

($7.00 each) 
VICTOREEN "112" AUDIO 

TRANSFORMERS 
Tho newest and most remarkable audio 
amplifier, combining the two stages in one 
unit uses two "112" typo tubes and un 
to 475 volts of "B" supply. Tono quality 
i8 marvelous. 

PRICE $22.00 
Write for Free Blueprints 

Of the Victoreen Universal and 
the New Victoreen A. C. Circuit. 

7 . GEORGE NCWALKER Co. 
MtfIC HAMOISl Ai 07 V1CTORIIM 11.010 A.OVC.S 

2525 CHESTER AVENUE. CLEVELAND OHIO 
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L r 
Iri the Season's Best Sets AP ovE.o RADIO P'ROoucrS Reliable in Operation 

Automatic Power Control 
Switches on the B eliminator and cuts 
out the trickle charger when you turn 
on the set. The B eliminator is cut out 
automatically and the trickle charger cut 
in when the set is turned off. Controls 
both B eliminator and trickle charger in 
combination or switches either eliminator 
or charger separately when either is in- 
stalled alone. 

No. 444 -Series Type . $5.00 

YAXLEY MFG. CO. 
Dept. Y, 9 So. Clinton St. 

Chicago, Ill. 

Cable Connector Plug 
once 

and 
take article 

nd you will be completely 
hands 

y sold o i 
but 

s many 
merits. It will enable you to turn a messy 
maze of battery connections into one neat, 
compact, good looking job. Has polished Bake- 
lite plug with phosphor bronze contact springs 
that assure positive contact at all times. 

No. 660 -Cable Connector Plug, com- 
plete $3.00 

No. 670 -For Binding Post Connections, 
complete 3.50 

J Featured in the 
Most Prominent HOOKUPS 
in RADIO LISTENERS' GUIDE 

AND CALL BOOK 
The Official Browning -Drake 

Receiver and Power Unit 
The Hammarlund- Roberts 

"Hi -Q" Six 
The R.E.L. All Wave 

Electric Nine 
The Shielded -Grid Six 

The Tyrman Shielded -Grid 
Seven 

The Karas A.C. Equamatic 
The "Air Scout" Four 

Two -Tube Socket Power Set 

Air -Cooled Rheostat 
This Rheostat possesses a smooth, 

adjustment 
with 

djustment thatpermits building 
close 
g up 

of filament voltage to just the right 
point and keeps it there throughout reception. 
Base is of Bakelite, as is also the knob fur- 
nished with every Rheostat. 

Air- Cooled Rheostat -2 to 100 ohms ...$1.35 

I u I 

Midget Battery Switch 
An efficient filament control 
switch. Quick make and break. 
Furnished complete with "Off" 
and "On" Plate, as illustrated. 

YhIgl Nn10 This switch is standard equip- 
ment in over a million of the best sets in use 
today. 

No. 10- Midget Battery Switch 500 

Radio Convenience 
Outlets 

These Convenience Outlets make it 
easy to have the radio set in one 
room and the batteries in the base- 
ment or closet, and one or more loud 
speakers in any distant room of the 
house. Plug for battery connections cannot be 
inserted incorrectly. 

No. 135 -For Loud Speaker $1.00 

No. 137 -For Battery Connections 2.50 

No. 136 -For Aerial and Ground 1.00 

4.10 

CONRAD 
SINGLE DIAL CONTROL 

BAIL PRICES 

Completely Shielded 

Genuine Licensed Circuits 
Manufactured under license grants of 

Radio Corporation of America 
and affiliated companies 

The set that's the talk of the radio trade. Acknowledged as the 
greatest radio value. A Con -Rad Six tube completely shielded 
chassis with single illuminated dial control. Absolutely the latest 
in radio receivers. Manufacture under license grants, insures 
highest quality; chassis incorporates all the features found in 
most efficient receivers. Complete shielding insures freedom from 
all foreign noises. Very selective and sensitive. Brings in long 
distance stations with wonderful tone and volume. Both table 
and console cabinets come in the newest styles and most beauti- 
ful woods. All are well constructed, carefully finished and will 
add beauty to any room. 

Prove It Yourself -30 Days Free Trial 
Quality and price are what you are most interested in. A Con -Rad 
receiver is ready to undergo any test you demand. Try it in your home 
on our 30 day Free Trial offer and be satisfied. If you are not, return 
the receiver to us and your money will be refunded. You must be 
satisfied! 

MAIL COUPON NOW! 
Write today for complete information. Our catalog gives full details 
of the Con -Rad line of 1928 and our liberal 30 day Free Trial offer. 

BIG DISCOUNTS 
to Agents & Dealers 

Demonstration Set sent on Free 
Trial. Make big money working full 
or spare time taking orders for Con - 
Rad Radios. Write today for special 
prices and proposition. 

CONSUMER'S RADIO GO. 
Dept. 121 

4721 Lincoln Ave., Chicago, Ill. 

1t 
Consumers Radio Co., 
4721 Lincoln Ave., Dept. 121 
Chicago, Ill. 
Gentlemen: 

Please send me full particulars and catalog 
of the Con -Rad Line of 1928 and your 30 day 
Free Trial offer. No obligation. 

Name 

Street 

City State 
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Moal 

"a.,o.a.Nz. 

1 eR up 
Your Ned 

Used in Every High Grade 
Receiver or Circuit Today 
Give greater distance, volume, 
clarity, stability, easier, quicker 
tuning. 100% improved recep- 
tion on low wave lengths. 
Model "N." Micrometer adjustment easily 
made assures exact oscillation control in all 
tuned radio frequency circuits. Neutrodyne, 
Roberts 2 -tube, Browning- Drake, Daily News 
4, Strobodyne e Qualitone Six, B -T Power 
Six, World's ecord Super, New H. K. 27 
Receiver, Harkness Counterfonic, Quadra- 
former 6, Ultradyne Super- Heterodyne, 
Quadraphase, Cockaday 4, etc. Capacity 
range 1.8 to 20 Mfd. Price, each, $1.00. 

MODEL "G." For Cockaday, Oliver 
Lodge N, Loftin -White, Nankin Ultra 
5 circuits, Best's, Daily News 4, R -B 
Lab., Browning- Drake, Silver's Knock- 
out, etc. For filter and intermediate 
frequency tuning in super - heterodyne 
and positive grid bias in all sets. Ca- 
pacity range : Model G -1 .00002 to 
.0001 Mfd., G -5 .0001 to .0005 Mfd., 
G -10 .0003 to .001 Mfd. Price each 
with grid clips, $1.50. 

X -L Push Post Bakelite Insulated 
At last a perfect Binding Post 
that insures permanent connec- 
tions. You do not have to re- 
member to tighten X -L Push 
Posts. Just push down, insert 
wire,, remove pressure. Connec- 
tion is tight and will stay tight. 
Vibration will not loosen. Re- 
leases instantly. X -L Bakelite 
Insulated or All Metal Push 
Posts come in 30 standard markings. Also 
boxed in sets for all popular circuits. Price 
each 15c 

FREE 
Big, New, up -to -date book of wiring dia- 
grams showing use of X -L Products in 
the new Loftin -White constant coupled radio 
frequency circuit. Strobodyne and all other 
popular hookups. Also the Goodwin Aperi- 
odic Detector Circuit which adds a stage 
without adding tuning controls. Appli- 
cable to any set. Send for your copy 
TODAY. 

XLRadio Laboratories 
2431 LINCOLN AVENUE 

CHICACO, ILL. 

Headquarters for 
BROWNING -DRAKE 

RECEIVER 
Send for 

BIG RADIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets; parts, 
eliminators. accessories at lowest 
prices. Set -builders, dealers, agents 
-WRITE for this CATALOG! 

IWesterrihâdiONf f .Co. 

134 West Lake St. Dept. 17 
CHICAGO, ILL. 

different circuit. Recently, however, 
there have been developed socket - 
power units which may be substituted 
for batteries without making any 
changes in the receiver. The unit il- 
lustrated herewith is one of the latest 
designs and provides plate ("B") 
power as well as filament ("A") 
power for the tubes of the receiver. 

With the unit under discussion, am- 
ple power is supplied for the operation 
of any receiver using eight or fewer 
tubes of the 201A type. The "A" 
power circuit has a maximum output 
of 2 amperes at 6 volts; and the "B" 
power circuit delivers a current of 55 
milliamperes at a potential of 180 volts. 
This high voltage makes it possible to 
use a power tube of the 171 or 112 
type in the last audio stage ; and the 
four additional binding posts provide 
lower voltages for the detector, radio - 
frequency and first - audio -frequency 
tubes. 

Photo by courtesy Fansteel Products Co. 

This compact metal case houses a complete 
power -supply unit for sets using six -volt 

tubes. 

The complete unit is mounted in a 
compact case measuring only 10/ x 
18% inches by 7Y2 inches high. This 
is only slightly larger than a set of 
heavy -duty "B" batteries delivering 
180 volts, and the weight of the unit 
is approximately the same as that of 
the batteries. 

The "A" power device is essentially 
a electrolytic rectifier and condenser. 
The circuit employs a step-down trans- 
f ormer ; a rectifier of t'he electrolytic 
type; a filter circuit consisting of a 
heavy -duty choke coil and an electro- 
lytic- condenser bank ; and a voltage - 
regulator circuit made up of the fixed 
resistors. 

The "B" power circuit is somewhat 
similar to the standard type, but em- 
ploys an electrolytic half -wave recti- 
fier which consists of six small cells 
connected in series and is by- passed 
by a 0.2 mf. condenser. The step -up 
transformer provides power for the 
rectifier circuit and the current is fil- 
tered by the choke coils and the con- 
densers. The higher, lower and medi- 
um intermediate voltages are obtained 
by virtue of the voltage drop which 
takes place across the resistors em- 
ployed in the unit. A by -pass con- 
denser is connected between each of 
these resistors and the negative lead. 

In operating .a power unit of this 
type, it is necessary only for the owner 

WWIFIPWIPPIPIF ow r 
ANY Set May. Be 
Instantly Modernized 

No wiring, no technical knowledge 
needed -to instantly convert any radio 
receiver to AMPERITE automatic 
filament control -or to change any- 
time to any style tube or battery. The 
new AMPERITE ADAPTER SYSTEM affords 
wonderful versatility. Makes tube operation 
more efficient. Prolongs tube life. Simplifies tun. ing. Improves tone quality. Price 70c (without 
Amperites.) At all dealers -or write for full ;,,- 
formation, stating type set you own, to Dept.RR -I 

RADIALL CO., 50 Franklin St., N.Y. 

Dealers 
and 

Professional Set Builders 
Write for this new 1928 RADIO 
DISCOUNT CATALOG which il- 
lustrates and describes everything 
worth while in radio. 
We have in stock complete parts 
for the new TYRMAN "70" as de- 
scribed in Radio Listeners Guide & 
Call Book, as well as Karas -Sil- 
ver- Marshall -Remler A C - Hot 
Spot 14-9 In Line -Scot 10- 
Cornfield 7 -St. James Twin Four 
-and all other popular designs. 

BUY DIRECT 
from the LARGEST Radio Jobbing 
House in the middle west and save 
money on all radio equipment. Try 
us for quick, accurate service. No 
delays, no substitutions. 

WALTER ROWAN 
Battery Supply Co. 

Dept. LG, 227 N. Peoria St., Chicago. III. 

R 

YOU GET 

Quick Shipment 
ON ALL GUARANTEED STANDARD PARTS; 

INCLUDING THE LATEST 

R.E.L.-9 
SEND FOR OUR LIST OF 
SPECIALS. THE LOWEST 
PRICES IN THE COUNTRY. 

Ìo LECTRIC 

116 West 65th St., 

g Cg ULT 
8O OR1ES 

NEW YORK CITI 
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Controls that Count! 
TRUVOLT TONATROL PHASATROL 

/,-', ., ,. U , .a O 11 IV' 
I" 
:m'Assiaes l 
R\J V OLT 

come 

`!'IIIIIII IIIIIII 

An All -Wire 
Variable Volt- 

age Control 

Superior in quality and performance. 
especially designed for eliminators and 
power supply circuits. 
I-All wire construction on an entirely 

new principle. 2- Greater radiation surface keeps unit 
cool, giving non -varying accuracy 
and long life. 3- Potentiometer control; positive elec- 
trical contact through complete 
range. 

22 stock types with resistances up to 
50,000 ohms. All rated at 25 watts. 

Price $3.50 each. 
Also Full Line of Fixed and Tapped 

Resistances 

TONATROL 

'' mow' 
I 

A True Tone 
and Volume 

Control 
Exclusively Licensed 
by Technidyne Cor- 
poration Under U. S. 
Patent No. 1593653, 
1034103, 1034104. 

Users of the powerful new electri - 
fled sets particularly, find that 
Tonatrol solves their problem of 
steady, exact volume: It gives ac- 
curate control of volume even 
when you are tuned in on the most 
difficult stations. 
Very easy to install! Tonatrol 

Standard Volume Control $1.50 
Tonatrol Type W. S. (with fila- 

ment switch attached) $2.00. 

A True Balanc- 
ing Device for 

Radio Fre- 
quency 

Amplifiers 

Licensed by Rider 
Radio Corpora - 
t i o n. Patented 
5 -2 -'16 and 7 -27- 
'26. Pats. Pend- 
ing. 

Thousands of fans have found the 
easy way to control R.F. oscilla- 
tions is by simply incorporating 
Phasatrols in their circuits. 
Particularly useful in solving the 
neutralization problem in the new - 
type electrified sets. Not only 
stopping the squeals and noises of 
oscillations, but also checking dis- 
tortion and making tuning easier. 
Simple to install in a few minutes. 
Price each $2.75. 

Electrad Controls are specified exclusively for the "All Wave R. E. L. Electric 9" the 
"Karas A.C. Equamatic" and the "Continental 6" circuits, and are recommended and 
endorsed by Radio Listeners Guide and Call Book. 

Write for complete FREE Circulars and hook -ups for these controls. 

175 VARICK STREET 
ELECTRAD, Inc. 

Dept. 75 -B NEW YORK, N. Y. 

Shieldpla 
Endorsed and Approved 

by such leading radio engineers as Ernst Tyrman, K. A. 
Hathaway, Gerald M. Best, and such excellent authorities as 
Citizens Radio Call Book, Radio News, Radio Broadcast, Pop- 
ular Radio, Radio Engineering, Radio World, Radio Listeners 
Guide, and all leading metropolitan newspapers. 

GUARANTEED 
The Shieldplate Tube Cor- 
poration guarantee these 
tubes to be mechanically 
perfect or your money 
cheerfully refunded. 

Type SPI22 -Price 
$6.50 

Specified Exclusively 
for use with the 

rman "7O 
Shielded Grid Amplima x 

Best's Super -S -M Shielded 
Grid -Six ; Darmac Super - 
Hi-Q and all Circuits us- 
ing shielded grid tubes. 

Sold by all reliable Jobbers and Dealers 

Manufactured by 

SHIELDPLATE TUBE CORP. 
208 So. La Salle St. Chicago, Ill. 

,q70,!:elje ainat 

1 Shieldplate Tube Corp. 

I Dept. LG, 208 S. LaSalle St. 

I Address . . 

Chicago, Illinois 

Gentlemen : 

Kindly send FREE Pooklet 
describing the Shieldplate Tube, 
typo SP 122, and its many uses. 

Name 

City . . ..State... 
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SET BUILDERS! 
Make the most of your opportunities by getting 
our new hie catalog before you buy. Huge 
stocks of standard radio parts, sets. kits ready 
for quick shipment at lowest rock -bottom whole - 
salo prices. Wonderful special offers on finest) 
sets. tubes, parts, etc. Write for free copy NOW. 
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leible 
CelatsiteWire 

A cable of fine, tinned copper 
wires with non -inflammable Ce- 
latsite insulation. Ideal for sub - 
panel or point -to -point wiring. 
Strips easily, solders readily. 
Nine beautiful colors; sold only 
in 25 ft. coils, in cartons colored 
to match contents. 

Acme 
Celatsite Wire 

Tinned copper bus bar hook -up 
wire with non -inflammable 
Celestite insulation, in 9 beau- 
tiful colors. Strips easily, sol- 
ders readily, won't crack at 
bends. Sizes 14, 16, 18, 19; 
30 inch lengths. r) 

Stranded Enameled Antenna 
Best outdoor antenna 
von can buy. Seven 
strands of enameled 
copper wire. Presents 
maximum surface for 4CD reception, resists corrosion; 

this greatly improves the 
signal. Outside diameters equal to 
sizes 14 and 16. (We also offer solid 
and stranded bare, and stranded tinned 
antenna.) 

Battery Cable 
A rayon -covered cable of 
S, 6, 7, 8 or 9 vari- colored 
Flexible Celestite wires 
for connecting 
batteries or 
eliminator to 
set. Plainly 
tabbed; easy to connect. 
orderly appearance. 

Send for folder 
THE ACME WIRE CO., Dept. T. 

ACME 

Gives set an 

New Haven, Conn. 

ACMJ!t«: 
A ME WI1.]E 

MAKES BETTER RADIO 

Headquarters for 
"AIR- SCOUT" FOUR 

Send for 

RIG RADIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets; parts, 
eliminators accessories at lowest 
prices. Set -{guilders. dealers, agents 
-WRITE for this CATALOG! 

we stel'ri RádlO liff . Co. 
134 West Lake St. Dept. 17 

CHICAGO, ILL. .. 

to connect it properly the first time 
and, after that, to add distilled water 
to the rectifier cells once every three 
or four months. .The output voltage 
of the "A" power unit need be ad- 
justed only once for a set using a 
given number of tubes. 

Drum- Shaped Horn 
Speaker 

DURING 
the past year, many 

changes have been made in de- 
sign of loud speakers ; and these have 
produced instruments -which are not 
only much more decorative in appear- 
ance, but provide more realistic repro- 
duction. These improvements have 
not been confined to any particular 
type of loud speaker ; but are found 
manifested to a greater or lesser ex- 
tent in all designs, including those of 
the horn, cone and baffle -board con- 
struction. 

Today, an examination of the new- 
est cone- and horn -type speakers will 
show that they often present a very 
similar appearance. Speakers of both 
classes will be found within cabinets 

Photo by courtesy Temple, Inc. 

Front view of new drum -type horn loud 
speaker with silk mesh over the front. 

of similar design, and also ill metal 
drums of similar appearance. 

From the external appearance of the 
speaker illustrated herewith it is diffi- 
cult to tell whether it is of the horn 
or the cone type. However, if the 
front cover is removed a horn -type 
reproducer of improved design will be 
found. 

The speaker is built within a cylin- 
der 13 inches in diameter and 7 inches 
deep. The case is of metal and has a 
dull brown finish. It is mounted on 
a base of walnut, which is two inches 
high. The front of the speaker is 
covered with a silk mesh which is 
stretched tightly over a wire screen. 

The loud- speaker unit and the horn 
of the speaker are both of modern 
construction. The speaker unit is of 

WANTED! 
ROFESSIONAL Set Builders, 
Radio Dealers, and Fans in every 

community to introduce and become 
our Factory Representative on the 
newest, most revolutionary radio de- 
velopment in the history of the in- 
dustry ... The SUPER HILO- 
DYNE Circuit, a radio circuit that 
is modern and independent. 

The. SUPER HILODYNE is a 
new basic circuit employing nine 
tubes. Its all around performance 
will amaze you. You can help repeat 
Radio History and make money by 
representing us in your community in 
your full or spare time. Send cou- 
pon TODAY for details. 

POTTER PRODUCTS CORP. 
15 -17 West 18th Street, New York City 

Mail Coupon TODAY! 
^ 

Ob r POTTER PRODUCTS CORP. 
Dept. RL -328 

15 -17 W. 18th St., New York City 
Gentlemen: Kindly send me full details of 
your plan to help me make big profits. I 
understand there is no obligation connected 
with this request. 

Name 

Address 

City . 

State 

. 

The 
Name 

and its 
quality 

is 
known 

the world 
over 

LEADS THEM ALL 
]low genuine is the satisfaction which comes to the 
owner of a Baldwin "99." Its beauty and its ability 
to satisfy the sensitive ear of the most critical 
music devotee, represents an achievement in radio 
acoustics in which Baldwin has been the leader for 
moro than 15 years. Hear it atyour dealers $2350 
Table Model 
Pedestal Model -49 Inches high -Price $39.50 

Booklet on request 
J. W. 8f W. L. WOOLF 

Direct Factory Representative and Exporters 
for Nathaniel Baldwin. Inc. 

227.229 FULTON ST. NEW YORK 

Look 
for the 
4199'' 

on the 
Grill 

ßl CA T1LOG FREE 

DISCOUNTS 
7RAD /0 DEALERS 

BARAWIK COMPANY Chi Dept. 8 8 A. 
11.1111.10111111.1.1.11111111111111.11 
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pERS-SER 

THIS sfAL6001) 
or ONE ITEM ONLY' 

Radio Listenei 
Guide and Call 

RADIO LISTENERS' GUIDE AND CALL BOOK 165 

Use 
these 
SEALS 

GE 
whit 

wan 

USE RADIO LISTENERS' 

GUIDE and CALL BOOK 

a 

THIS stilt 600D\ 
tfor ONE iTl M ONLY 

Radio Listeners' 
6a1de a Catiic . 

` , a pERS SEfrF' 
THIs SLAÍ.GOOD 

DNE1,T04 ONLY 

Radio Listeners',! 
6uide ana UM*, 

F TRis st.aGUOD\ 
for ON fT1+l.ONLY 

Radio Listene ' 
:Guide and-CaJ3;?. 

4;;SW2S-SER` 

THIS SEAL GOOD 

ONE ITEM ONLY 

Radio Listeners' 
L6u1deâaa Call 

...:.::....::::.t 

Use This Service ! 
Let us serve as your private secretary. Look through the 
ads in this magazine. If something interests you -if you 
want more technical information about a product offered, 
RADIO LISTENERS' GUIDE AND CALL BOOK 
will get it for you. 

Clip out the seals above. Decide which product interests 
you. Then write your name and address, the name of 
the article advertised, the name and address of the manu- 
facturer of the article, all on one sheet of paper. Do not 
put more than one article on one sheet. Then affix one 
seal to the paper. If you want to get technical informa- 
tion on more than one subject, make sure each item has 
a seal and sheet of paper to itself. You may send us as 
many sheets as you wish in one envelope. 

Do not write to us for prices, or send us coupons, or orders 
for booklets if these are mentioned in the ad. Write 
direct to the manufacturer for them. We are ready to 
furnish you with extra technical information on any sub- 
ject, but not to fill orders. 

Even if you want information about an article not adver- 
tised in RADIO LISTENERS' GUIDE AND CALL 
BOOK, or not advertised in this issue, write to us anyway. 
We will get information for you, without trouble, with- 
out expense to you. But make sure that you follow the 
above instructions carefully on every item. 

Readers' Service 

RADIO LIS T E i t iS' 
G-'011DEI and CALL B l.) lVK, 

230 Fifth Avenue, New York, N. Y. 
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Bodine DeLuxe Loop 
Most Efficient 
and Beautiful 

of All 
Loops (., 

`d 

The remarkable efficiency and pro - 
nounced directional characteristics of the 
Bodine Loop increase the selectivity of 
any T.R.F. set, and make tuning easy. 
Its beautiful hand -rubbed Walnut frame 
and compact size add an artistic touch to 
the set. 

Especially well suited for Silver Mar- 
shall and Tyrman Shielded Grid Receiv- 
ers and Superheterodyne circuits. 
Use Model L -350 with .00035 mf. con - 
densers, and Model L -500 with .0005 mf. 
condensers. 
Bodine DeLuxe Loop, either model.. $12.00 

Bodine Twin -Eight T.R.F. Coils 
Give tremendous ampli- 
fication. Do not affect 
other parts of the set. 
Assure greater distance 
and better tone Iuality. 
Write for constructional 
data on the remarkable 
Bodine Twin -Eight T. 
R.F. sets. 

Bodine Twin -Eight coils, each 
Three matched coils 

$2.00 
$6.00 

Mail the coupon for details 
n..am ,11...oll ...-.. Imo 

Bodine Electric Company, 
2262 West Ohio Street, Chicago, Illinois. 
Send me literature on Bodine DeLuxe Loops and 
construction diagrams of Bodine Twin -Eight T. 
lt. F. Receivers. 

Name 

Address 

City State 

1 

III . gill ME 
Headquarters for 

SCOTT'S WORLD'S 
RECORD SUPER 10 

Send for 

BIGRMPIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets; parts, 
eliminators, accessories at lowest 
prices. Set- builders, dealers, agents 
-WRITS for this CATALOG! 

westeimRadioMfg.co. 
134 West Lake St. Dept. 17 

CHICAGO, ILL. 

the non -adjustable electromagnetic 
type, and the horn is of the semi -ex- 
ponential design. The air column of 
the horn has been coiled in order to 
provide it with the length which is 
required for good reproduction. 

Plaster Tone -Chamber 
Speaker of Unique 

Design 
IN the accompanying photo is 

shown the newest product of an 
old established loud speaker manufac- 
turer. Externally the speaker re- 
sembles a cone, but actually the repro- 
duction of voice and music is afforded 
by an unusual tone chamber of curved 
shape. This is so constructed that 
the tone -response characteristics of the 

illustration courtesy Nathaniel Baldwin, Inc. 

Photo of the plaster tone -chamber speaker described herewith. This speaker is furnished 
in two models, table model 14 in. high and 

pedestal model, 49 in. high. 

instrument cover a wide range of fre- 
quencies, taking in both the low and 
high notes transmitted by broadcast 
stations. 

The operating unit of the speaker 
is a heavy, white plaster cylinder, 11 
inches in diameter and 8 inches deep, 
with an opening in the center. The 
reproducing unit proper is fastened to 
the side of a recess in the plaster 
cylinder, its diaphragm facing the end 
of the hollow tone chamber formed 
when the plaster is moulded. The 
tone chamber curls inside the plaster 
cast and gradually enlarges into the 
opening in horn -like fashion. 

The reproducing unit employed in 
this speaker is of the balanced arma- 
ture type with which many of the 
older radio fans are familiar. - 

The complete instrument is enclosed 
in a decorative metal case which is 
equipped with a heavy base. It may 
be used with any standard receiving 
set and furnishes clear signals of good 
volume. 

Grip-tite 

Battery Clips 

4 Sizes 

5 amp. loo 
15 amp. ..15o 

50 amp. ...25o 
300 amp.. ..40o 

SHANCO Griptite Battery 
Clips assure free and unin- 
terrupted flow of electrical 

current. There are no springs to 
heat up, burn or drop out. Made 
of powerful- tension, tempered 
spring steel, solidly riveted to- 
gether, with all parts electro lead 
plated before assembly. This uni- 
form lead coating is positive as- 
surance against corrosion at the 
joints. Acid -resisting. Jaws open 
wide and are easily applied. The 
Griptite bulldog teeth are so ar- 
ranged that the clip cannot fall 
over and "short" the battery. 
Terminals are wide and screws 
amply large for cable connec- 
tions. No parts of Shanco Clips 
can be lost or displaced -every 
thing is one compact solidly built 
unit. Shanco Clips will last 
longer and give greater satisfac- 
tion. They are approved by the 
Radio News Laboratory and 
leading radio engineers. 

At all good radio stores and bat- 
tery stations, or order direct from 
this advertisement, giving dealer's 
name. Dealers and jobbers write 
for discounts and special proposi- 
tion. 

SHANKLIN MFG. CO. 
Dept. 23, Springfield, Ill. 

SIMPLE -ACCURATE 
S 0 S HYDROMETER 

No glass floats to break or stick. 
A never failing battery tester, used In all parts of the world. The three balls tell you at a glance the state of your battery. 
Used as standard equipment in millions of Glass -Cased Batteries 
and Power Units by the Leading 
Battery Manufacturers. 
EASIEST TO READ 

NOTHING TO BREAK 
Swim all three- charged fully. 
Sinks the white-charge still right. 
Sinks the green--charge Is lean. Sinks the red -charge is dead. 
Ask your dealer. If he cant sup- ply, send 75c to us. 
Chaslyn Corrosion Cure for Bat- tery Terminals protects contacts. A large tube lists at 30c. 

THE CHASLYN COMPANY 
4619 Ravenswood Ave.. 

Chicago. Ill. 

Get Your Copy Now of 
GERNSBACK'S ENCYCLOPEDIA 

Price $2.00 -See Page 159 
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The Custom -Built 
Hammarlund- Roberts 

Hi -Q Six 
(Continued from page 74) 

is started. The shielding is not fast- 
ened in place until the construction is 
practically complete and this opera- 
tion may be accomplished in a few 
moments. After the set has been 
completely assembled and wired the 
only adjustments necessary are set- 
ting the condensers and cam rods in 
the proper position. 

When starting the assembly of ap- 
paratus on the chassis the six vacuum 
tube sockets should first be mounted. 
The sockets in the four shield com- 
partments are arranged so that their 
filament binding posts face the front 
edge of the chassis and the two sock- 
ets in the audio circuits have their 
filament posts face the rear edge of 
the chassis. The sockets in the first, 
second and third radio frequency 
stages are mounted with machine 
screws and nuts, and care should be 
taken to place a soldering lug under 
the head of the screw near terminal 
"G" of the socket in the first com- 
partment. The three remaining sock- 
ets are fastened in the same way but 
their negative filament terminals must 
be connected with the chassis. This 
is accomplished by removing the F- 
binding post and then placing one of 
the spacing bushings furnished with 
the foundation unit between the sock- 
et spring and the chassis. The bush- 
ing is held in place with a machine 
screw passed through the hole made 
vacant by the removal of the binding 
post and fastened with a nut under 
the chassis. 

Next the six filament resistors may 
me mounted in place. The three re- 
sistor strips (R1, R2 and R3) are lo- 
cated in the first three shielded com- 
partments (S1, S2 and S3) and are 
fastened to the F- terminal of the 
socket on one end and to the metal 
chassis on the other end. Holes have 
been drilled in the proper location for 
the screws which hold these resistors 
in position. R7, R8 and R9 the au- 
tomatic rheostats which serve as re- 
sistors for the detector and audio f re- 
quency tubes (V4, V5 and V6) are 
located on the rear edge of the base- 
board in the position indicated in the 
picture. The mountings for these 
units are each held in place with a 
single machine screw. 

Three / 'mf. bypass condensers, 
(C5, C6 and C7) are now mounted 
in compartments S2, S3 and S4. 
These units are mounted with their 
terminals facing the front edge of the 
chassis and they are secured in place 
with a screw and nut holding the 
right mounting lug. A second mount- 
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New Standard 
inJi/ecfrìñedSef JJu//d/nq 

aos 

THE "ALL 
WAVE ELEC- 
TRIC R.E.L. 9" 
latest design of 
R. E. Lacault, is 
at last some- 
thing new in de- 
sign and con- 
struction in the 
long-looked - for 
electrified c i r - 
cuit. Its un- 
usual simplicity, 
and many ex- 
clusive features 
create a marked 
improvement 
over anything 
heretofore of- 
fered in perfect 
socket power 
operation. 

r 
SPECIFIED PARTS 

A PROVEN CIRCUIT ELECTRIFIED 

for the R.E.L. 9 

1 Panel, drilled. 8" x 24 ". Cortlandt Panel Eng. Co. 
1 Binding Post Strip Cortlandt Panel Eng. ^o. 
1 Strip for Pup Jack Cortlandt Panel Eng. Co. 

2 Aluminum Shields Aluminum Co. of America 
1 Double Drum Dial Tyrman Electric Co. 
3 ML -23 Condensers Hammarlund Mfg. Co. 
2 Extension Shafts Hammarlund Mfg. Co. 
8 Spring Sockets Benjamin Elec. Mfg. Co. 
1 Audio Transformer Sangamo Electric Co. 
1 .001 MF Cond Sangamo Electric Co. 
1 .002 à1F Cond Sangamo Electric Co. 
1 Autoformer Thordarson Elec. Mfg. Co. 
4 Units, Type F Radio Elec. Laboratories 
2 Units, Type B1 Radio Elec, Laboratories 
1 Unit, Type B2 Radio Elec. Laboratories 
5 Matched Cond. Radio Elec. Laboratories 
4 Parvolt Cond., 5 MF Acme Wire Co. 
2 Parvolt Cond., 1 MF Acme Wire Co. 
10 Ensign Posts H. H. Eby Mfg. Co. 
1 .1 Meg. Resistor Arthur H. Lynch, Inc. 
1 Single Mounting Arthur H. Lynch. Inc. 
2 Clarostats American Mech. Lab. 
3 Pup Jacks Yaxley Mfg. Co. 
2 Pup Plugs Yaxley Mfg. Co. 
50 ft. Colorubber Wire Belden Mfg. Co. 
12 ft. Bus. Bar Belden Mfg. Co. 
1 AC Heating Transf Transformer Corp. of A. 
8 AC Tubes Sovereign Elec. Mfg. Co. 

1 Baseboard 12" x 25'1" 
1 Cabinet, 8 "x24"x12" 

SPECIFIED PARTS for th 
1 Transformer, T 2098 T 
1 Choke, T 2099 
1 Transformer, T 2408 
1 Choke, T 2420 T 
3 Parvolt 211F. C cond. 
4 Parvolt IMF. A cond 
4 Spring Sockets 
1 Truvolt Res., C.40 
1 Truvolt Res., B -7.5 
2 Truvolt Res., T.100 
2 Truvolt Res., T.5 
1 Rheostat, 60 ohms 
1 Panel, drilled, 7" x 12" 
12 Ensign Posts 
20 ft. Bus Bar 
1 Baseboard, 12" x 15' 

e POWER UNIT 
hordarson Elec. Mfg. Co. 

Thordarson Elec. Mfg. Co. 
Thordarson Elec. Mfg. Co. 

hordarson Elec. 111g. Co. 
Acme Wire Co. 
Acme Wire Co. 
Beniamin Elec. Mfg. Co. 
Eleetrad, Inc. 
Electrad, Inc. 
Electrad, Inc. 
Electrad, Inc. 
Yaxley Mfg. Co. 
Cortlandt Panel Eng. Co. 
H. H. Eby Mfg. Co. 
Belden Mfg. Co. 

The "ALL WAVE R.E.L. 9" is easy to 
build, as you may see by reading the de- 
tailed description, and you too can obtain 
the same wonderful results that Mr. 
Lacault has with the laboratory model by 
using the very same parts that he used. 

The parts listed here are the best adapted 
for the R.E.L. 9. They were selected 
only after careful laboratory tests and have 
produced a set that has amazed and de- 
lighted engineers who are in a position to 
judge, by knowledge and comparison. 

The features of the R.E.L. 9 are so num- 
erous that we could not mention them all 
here, so let us send you the complete story 
of the R.E.L. 9. but fill in the coupon 
and mail it. You will find it worthwhile. 

04i. w 

. Q 
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RADIO'S 
STRONGHOLD 

moiÑ, 
LATEST CIRCUITS 

"UP -TO -DATE METHODS 
S' 

CHANGING TRENDS 
If fakes RADIO NEWS tohth,q thèm ID5OII! 

RADIO NEWS is wide awake -it covers Radio thoroughly, and 
gets the important news and information before the rest! 

RADIO NEWS brings the latest circuits -the most modern ad- 
vances in reproduction, in power amplification, in set building 
-in everything up -to- the -minute concerning Radio -right into 
the home of the Fan. 

It discusses the Electric Set Trend, or any trend that bears 
weight and bids for popularity. Ramo NEWS is an authority- 

and many of its articles, published well in advance of other 
magazines, give information that is very valuable to every Fan. 
So, as a Radio Fan, you can readily see that you need RADIO 
NEws -need the experience of experts-need its advice that is 
ever on hand. 

A popular feature, used extensively by our readers, is the "I- 
Want To Know" page. Here the questions and troubles of the 
entire Fan World are aired and solved to the mutual benefit of 
all readers. 

RADIO NEWS. -an ever helpful magazine for the Fan 

25C on all newsstands tziP 2.50 earI y 

If your newsdealer has none on hand write direct to Experimenter Pub. Co., Inc., 230 Fifth Ave., N. Y.C. 
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ing screw also serves to connect the 
condenser to the chassis and this is 
attached to the left terminal. When 
placing this screw in position a thin 
spacer, which is supplied, is placed 
between the terminal and chassis. 

Two screws are used in mounting 
each of the four radio frequency 
choke coils L5, L6, L7 and L8. One 
choke coil is mounted in each of the 
last three shield compartments S2, S3 
and S4 and the fourth choke coil is 
placed on the edge of the chassis in 
back of compartment 54. When 
mounting the two audio transformers 
the symphonic (copper colored) unit 
is placed to the left of choke coil L8 
and the black transformer is mounted 
between the two audio tube sockets 
V5 and V6. 

Now fasten the binding post strip 
in position under the chassis and 
mount the three binding posts in the 
order indicated in the picture layout 
diagram. Also, fasten the mounting 
for the gridleak (R10) in the front 
left corner of shield compartment S4. 

Before continuing farther with the 
assembly of apparatus on the chassis 
the parts on the front panel should be 
fastened in position. First, mount 
the rheostat in the hole on the right 
of the panel in such a way that its 
terminals face the right and that no 
part of the rheostat will make contact 
with the chassis when the panel is 
fastened in position. Next, the fila- 
ment switch is mounted in the hole 
on the left of the panel with its ter- 
minals on top. The double drum dial 
may now be fastened in position and 
complete instructions for accomplish- 
ing this are supplied with the instru- 
ment. 

The receiver has now reached the 
state of completion where the front 
panel may be joined to the chassis. 
However, before doing this it is wise 
to solder two wires to the terminals 
of the rheostat. Each of these wires 
should be approximately 16 inches in 
length. In mounting the front panel 
four flat head machine screws and 
nuts are used, and after the two units 
have been fastened together the wires 
from the rheostat threaded through 
the two holes directly under the in- 
strument. 

With the instrument in this stage 
of construction it is wise to complete 
as much of the wiring as possible be- 
fore mounting the variable conden- 
sers and coils. By observing this pre- 
caution these delicate units are pro- 
tected from damage. The actual wir- 
ing of the receiver is very simple and 
should not require a detailed explana- 
tion as it is clearly illustrated in the 
picture wiring diagram. However a 
few pointers may aid the constructor. 

One of the first steps in wiring the 
receiver is installing the cable con- 
nector, but before this is done, it is 

wise to solder wires to the various 
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When You Need 
Resistance- 

w HETHER for radio power unit or radio 
set, just think of Clarostat. It's reliable - 

just as reliable as any wire -wound resistance, 
when used within its rated current- carrying 
capacity. It provides exact resistance required 
-not a few ohms above or below, but the exact 
value to the ohm. And it stays put, although 
always ready to correct for changes in the radio 
circuit. 

A. 
C ̀ q 

ROSTAT 
f 
purpose 

UME flllhI\\\\\\\\ I 
\ VOLUME 

II' 1OUt.MAE 

RONTTAF 

A little fellow but a giant for 
work in the radio set. Com- 
pact, neat, convenient, with 
0- 500,000 ohm range in several 
turns of knob. Micrometric 
adjustment. One -hole mount- 
ing. Convenient screw termin- 
als. Many applications in pres- 
ent -day sets. Price, $1.50. 

Standard Clarostat: 
The "old reliable" in B -power units and 
receivers. Compact, neat, 0- 5,000,000 
ohm range in several turns of knob. 
Micrometric adjustment. One -hole 
mounting. Convenient clip and screw 
bracket terminals. Supplied with mount- 
ing bracket for baseboard mounting. 
Ideal for voltage control in B -power 
units. 20 -watt rating. Price, $2.25. 

CLAnROSVO 
ftelv c«:,isa 

t..4.12 -:,_ 

Power Clarostat: 
The big brother of Clarcstat fam- 
ily. Husky enough for real work 
in A -B -C power units, A. C. 
tube control, line -voltage control, 
power amplifiers, and in electri- 
fied sets in general. Available 
in three ranges -0 -10, 25 -500, 
and 200 - 100,000 ohms. Range 
covered in several turns of knob. 
Micrometric adjustment. Screw 
terminals. One -hole mounting. 
40 -watt rating. Price, $3.50. 

Be sure you obtain genuine Clarostats -in the familiar green 
box and each stamped with the name Clarostat on the 

shell. Don't be fooled by imitctions, which do not 
extend beyond general appearance. 
Ask your dealer to show you the 
three types of Clarostats and to give 
you literature. Or write us direct. 

American Mechanical Laboratories, Inc. 
Specialists in Variable Resistors 

285 N. Sixth Street Brooklyn, N. Y. R AVI 'A 
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Rhe Greatest 
RADIO (ATAIOGr 

Every community set builder and agent-every live dealer 
in radio sets, parts, accessories, supplies. etc., should have 

a copy of this bargain wholesale catalog. You will be 
amazed at the thousands of money saving radio items 

illustrated and listed in this wonderful catalog. 

Radio's Newest Products 
The book contains all the latest and most popular 
kits -all the famous, nationally known radio parts, 
accessories and supplies -the very newest types and 
designs of table cabinets and consoles -everything at 
prices that mean bigger profits for you. 

New Radio Kits 
for any of the popular circuits described in the national Radio 
magazines; such as, The Strobodyne, Silver -Marshall Laboratory 
Model Super, Nine -in -Line, Tyrman 10, !Rimier Infradyne, 
Kares, Aero, and many others. Our special Radio Kit Book 

which is combined with our Vest Pocket Edition contains the 
largest selection of radio kits offered by say wholesale house 
in the country. 

Silver Marshal AC Parts in Stock 
630A Kit, Retail Price $99.00. 652A Kit, Retail 
Price, $36.50. Liberal discounts to the trade. 

Short Wave Section 
Our catalog contains a section devoted to a showing of the 
highest grado short wave receiving and transmitting apparatus. 
Also the finest electrical appliances for use in the home. 

Large Stock -24 Hour Service 
DEALERS! MAKE MORE MONEY. Tie up with a house 
that carries large, complete stocks -that gives you the highest 
quality radio parts -that insures speedy shipments and 100% 
satisfactory service. Tie up with Shure. Our wholesale vest pocket 

price list and discount sheet, together with the 1928 bargain catalog will 
be sent to you on request. WRITE AT ONCE! 

SHURE RADIO COMPANY 
345 -B West Madison Street Chicano. III.. 

c-c-c-c-c-- c-c-c-c c-c-c-c-c-c-c-c-c-c-c-c-c-c-c- c-c-c-c-c- c-c-c- 

A New Hotel Witho t 66UPS" ! 
IT'S NEVER BEEN DONE BEFORE ! 

One Price for All the Rooms! 

COME AND COMPARE ! 

THE twelve -story fireproof 
Cornish Arms Hotel, just 

opened, has eliminated all the 
hokum of "up" prices. This 
convenient and comfortable new 
hotel has only one price for a 
single room and bath, $3.00 
per day. Double room for 
two, with bath, $4.50. Re- 
member, there are no "ups." 
There's a bath with every 
room ; 340 rooms to select from. 
Excellent restaurant service at 
moderate prices. 
Five minutes to Times Square, 
five minutes to Penn. Station, 
eight minutes to Grand Central, 
and near all Steamship Lines: 

Cornish Arms Hotel 
WEST 23d STREET, at Eighth Avenue 

NEW YORK 

terminals. Also the markings on both 
the cable connector and the cable 
wires should be disregarded and the 
following system should be followed: 
red, A+ ; brown, C- 9 volts ; green, 
C-4% volts ; gray, B+ 135 volts ; 

blue, B+ 67 volts ; yellow, ,B+ 90 
volts ; black, A -, B -, C+ and 
ground. The lengths of wire which 
should be soldered to the various ter- 
minals before mounting the connec- 
tor in place on the chassis follow : 

red, 24 inches ; brown, 12 inches ; 

green, 8 inches ; gray, 20 inches ; blue, 
24 inches; yellow, 10 inches. When 
mounting pass the six wires through 
the V8 inch hole provided, secure the 
unit to the chassis with two machine 
screws and connect a wire between 
the black terminal and one of the 
mounting screws. 

After the cable connector has been 
installed the wiring of the battery 
circuits may be started. Wherever 
possible, connections should be made 
under the chassis. The first step in 
wiring . should be to attach short 
pieces of wire to the following termi- 
nals : + terminals for sockets V1, V2 
and V3 ; the terminal nearest the 
panel of choke coils L5, L6 and L7; 
the left terminal of amperite R7,. and 
the B+ terminal of transformer Tl. 
These wires should be inserted in the 
holes in the chassis which are provid- 
ed and should be allowed to protrude 
about / inch below the under side of 
the chassis. When making connec- 
tions in battery circuits, wires from 
the connector should be soldered to 
these wires rather than actually passing 
through the holes of the chassis. An- 
other important point in wiring is in 
conneçtion with the two fixed con- 
densers C8 and C9. These two con- 
densers are held in position by the 
wires and are not mounted with 
screws. 

When the wiring in the battery and 
audio frequency circuits is complete, 
it is necessary to mount- the conden- 
sers and coils in position. First, take 
each of the four condensers and re- 
move and discard the single hole 
mounting nut, the mounting screws 
and the shaft. The shield pieces may 
also be thrown away and the screws 
in the friction band brakes should be 
loosened so that the condenser plates 
rotate very freely. 

All four condensers are mounted 
directly on the chassis with screws 
passing through the condenser frane 
and holes in the chassis. Each con- 
denser is positioned so that the front 
end faces the right side of the receiv- 
er and before they are fastened se- 
curely in place each pair, i.e., Cl, C2 
and C3, C4, are coupled to the dial 
by threading the long / inch diam- 
eter shaft supplied with the founda- 
tion unit through the condensers and 
into the flexible coupling on the dial. 
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To adjust the condenser plates the 
set screws in the hub of the dial 
should be tightened to hold the two 
shafts securely in place and the two 
sections of the dial should be set at 
100 degrees. Now adjust all four 
condensers so that their plates are 
fully in mesh and tighten the two set 
screws in each condenser rotor. After 
the dial has been rotated several times 
to make sure that the complete con- 
denser assembly is properly aligned 
the mounting screws holding the con- 
densers to the chassis may be tight- 
ened. 

To complete the assembly of the 
receiver the coil assembly should be 
installed. First, mount the four angle 
brackets of the foundation unit in 
the space provided in each of the 
shield compartments and arrange 
them so that the upright end is on 
the right -hand side. Next, take the 
two 3/16 inch round shaft and fasten 
one of the slotted rocker arms to one 
end of each, and then thread the 
shafts through the angle brackets 
using one shaft for each pair. With 
the shafts in position the two remain- 
ing rocker arms may be fastened on 
the other end. Al four rocker arms 
should be adjusted so that their hubs 
are on the left and so that the set 
screws are uppermost. The two arms 
on each shaft should be just far 
enough apart to permit the shaft to 
operate freely in the angle brackets 
and should be exactly in line with 
each other. The four coils may now 
be mounted on the screws which pro- 
ject upward through the chassis, and 
at the same time care must be taken 
to see that the slots in the rocker 
arms engage the pins that move the 
primary_ coils. 

With the coils and condensers in 
place the wiring may be completed. 
The schematic and picture wiring dia- 
grams give all necessary details and 
for this reason it is unnecessary to 
give step -by -step instructions in this 
article. However, mention should be 
made of the three grid suppressor 
resistors (R4, R5 and R6) which are 
installed in the first three shield com- 
partments (S1, S2 and S3). These 
resistors are used in place of a wire 
for making connections between the 
grid binding post of the tube sockets 
in the shield compartments named 
and the stator plates of the condenser 
in the same shield compartment. Also 
it will be noticed that two of the re- 
sistors are black and that the third is 

red. The two black resistors are 
used in S1 and S3, and the red re- 
sistor is used in S2. 

With the wiring of the receiver 
complete it is now possible to make 
the final adjustments which are nec- 
essary before operating the set. First. 
the cam rods of the foundation unit 
should be installed. These rods are 
for operating the movement of the 
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A Famous Family of 

SUPERIOR RADIO PRODUCTS 
Recommended by the 

LEADING ENGINEERS 

Illuminated 
DRUM DIAL 

Makes single control of 
multiple circuits practicable. 
Wave length scales illumi- 
nated from back. Embos- 
sed bronze escutcheon. 

Flexible 
COUPLING 

Permits coupling condensers 
in tandem without exact 
alignment. Two sides elec- 
trically independent. Bake- 
lite insulation. 

Equalizing 
CONDENSER 

For neutralizing R. F. cir- 
cuits or equalizing multiple 
tuning units. Bakelite base, 
mica dielectric, phosphor 
bronze spring. 

The Fatuous 
"MIDLINE CONDENSER" 
Radio engineering has never devised a 
finer tuning instrument.. Experts the 
world over testify to its superiority by 
specifying it in their newest circuits. 

HAMMARLUND 
PRODUCTS 

Are Officially Specified 
in the Following Cir- 

cuits. 

Featured by 

Radio Listeners' Guide and 
Call Book 

HAMMARLUND -ROBERTS 
CUSTOM -BUILT HI -Q SIX 

LYNCH- HAMMARLUND 
THE "AIR- SCOUT" FOUR 

THE R. E. L. "ALL -WAVE 
ELECTRIC NINE" 

THE CONTINENTAL SIX 
KARAS A. C. EQUAMATIC 

Write for Folders 

Radio- Freque'cy 
CHOKE COIL 

Special winding and im- 
pregnating makes for un- 
usual efficiency. Two sizes: 
85 and 250 miilihenrles. 

Improved 
"HAMMARLUND, 

JR." 
A new model Hammarlund 
Midget Condenser of sim- 
pler, stronger construction. 
Fias locking device for fix- 
ing rotor plates ln any po- 
sitien. 

The New 
AUTO -COUPLE 

Designed for use with the 
Hammarlund Drum Diet 
Specified for the new Ham- 
marlund- Roberts lit -Q Six 
Receiver. 

HAMMARLUND MANUFACTURING CO. 
424 -438 W. 33rd Street, New York 

30^c. L R diLY 

ammarlund More than a score of lead- 
ing radio designers offici- 
ally specify Hammarlund 
Precision Products for 

their latest circuits. 
PRECISION 

PRODUCTS, 

Dealer inquiries invited 
concerning these new and 
appealing Hammarlund 
developrnents hazing a 

wide sales demand. 

FREE 

ACCUSTI -CONE SPEAKER KITS "The WSpeak 
eat Cone 

ACCUSTI -CONE (as illustrated) 36 in. Double Cone Speaker 
The greatest development in the history of radio. The only speaker 
that reproduces the low notes with fidelity. 
To those who build their own, $12.50. Worth 380.00. x5.95 
Lifetime Guarantee Cone Unit 75c 

Catalogue UniversalhConeaApex 
Fon-O-Tex 

Fittings, 
Cone 

Set 
Paper 25c 

Cone Speaker Cement 25c -50c 
Complete Parts to Build All Makes of Cone Speakers- Address 

ACCUSTI -CONE 11 No. 7th ST. PHILADELPHIA, PA. 

LOWEST PRICES 
ON NATIONALLY ADVERTISED 

RADIO & ELECTRICAL GOODS 
Write for Our New Catalog! 

Wholesale Only 

PARAMOUNT ELECTRIC 
SUPPLY COMPANY 

600 W. Adams St., Dept. 83, Chicago 

er the Code 
Wireless or Morse -at home with tho 
Teleplex Automatle Code Instructor. 
No better method for self -instruction 
exists. Quick -Easy- Thorough. En - 

doraed by U.S. Navy. The only 
Instrument that Reproduces actual 

ending- messagos, radiograma. 
etc. Any speed. Complete Course 

furnished. Thirty times as many words 
as any other instrument. Avail your- 

self of the Teleplex for a quick mastery of the code. Write 
for- booklet LB. Teleplex Co.. 78 Cortlandt St. New YMi. 
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011KIS 
1. New York 

2. Campus Flirt 
3. Almost a Lady 

4. Sensation Seekers Stories of the 
5. The Rambling Ranger 

6. Don't Tell the Wife Motion Pictures 
7. Tracked by the Police 

S. Tell It to the Marines 
9. The Divine Woman 

10. Cohens & Kellys in Paris 
11. Forbidden Hours 

12. Streets of Shanghai 
True Thrilling 13. The Road to Mandalay 

Novels 14. The King of the Jungle 

Wondrous Romances $ TAKE 

O r YOUR 
PICK 

SENSATIONAL 
BOOK OFFER 

EAt story or novel complete in a 144 page 5%2x8 book, set g, 
type and profusely illustrated with scenes from the film. Greatest 

reada 
valuble e 

ever. 
If you have seen the pictures, the fast moving, brilliantly written stories will thrill 
you. If you read the books first, you will find greater pleasure still in seeing the 
characters live for you with your favorite stars. Here are many delightful read- 
ing hours for $1.00, for these are not tiny booklets, but large, readable, library 
volumes. 
Above are given 14 titles of which you may choose any 8. Clip the coupon below 
and enclose $1.00, mentioning the books you desire, and we will send them to you 
at once postpaid. 
This is the most sensational book offer this season. It may never again be re- 
peated. We expect thousands of requests for these books. Place your order now 
to insure prompt delivery. 

Place Your Order While the Supply Lasts. 

,.. 7 

CONSRAD CO., INC., 
230 Fifth Ave., New York, N. Y. 

Gentlemen: I enclose $1 for books Number Use Coupon 
Name Order by Number 
Address 

City State 
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primary coils and are installed be- 
tween the cams on the drum dial and 
the 3/16 inch shafts of the rocker 
arm assemblies. When the cam rods 
are properly adjusted and when the 
dial is set at 100 degrees, the distance 
between the edge of the cam and the 
bent tip of the cam rod is / of an 
inch and the cam rods are lifted as 
far as possible without forcing. In 
some cases the efficiency of the set 
may be improved upon by changing 
this adjustment but this must be de- 
termined by experiment after the set 
has been placed in operation. In this 
connection the rule which usually 
holds true is that as the normal dis- 
tance is lessened the selectivity of the 
set is increased and the stability is 
decreased, and vica versa. 

Next the corner posts for the 
aluminum shields may be installed in 
position, each being secured with a 
screw projecting up through holes 
which have been drilled in the chassis 
ill the proper positions. Then the 
shield sides and partitions may be 
slid into position. Now take the coil 
springs of the foundation unit, slip 
them over the cam rods and adjust 
them so that the cam rods are held 
down against the cams. To complete 
the construction of the receiver fasten 
the shield covers in place. 

The Continental Six 
(Continued from page 143) 

Cl, C2, C3 and. C4. The best way to 
start is to note the exact distance be- 
tween the centers of the condensers, 
which will be seen in the occompany- 
ing diagram. Note also that the cen- 
ter of the shafting is 1/ inches from 
the front edge of the sub -panel. 

Mark with a scriber or some other 
sharp instrument in a line PA inches 
in and parallel to the front edge of the 
sub -panel. The distances indicated for 
the spacing of the condensers as shown 
on the diagram is now laid off along 
this line. The variable condenser at 
the right, Cl, is simple .o handle and 
should be left ul.t the s .t is nearly 
completed and ready to wire. 

Variable condensers can be obtained 
with remov able shafts, this being the 
type used in this receiver. With con- 
densers of this type the ganging is 
not as difficult as appears on first 
sight. The individual shaft of each 
condenser is removed and the long 
155/8 -inch shaft is run through the 
three condensers so that they will oper- 
ate uniformly from the drum tuning 
control. If the directions and dimen- 
sions are carefully followed there is no 
reason why this system of condenser 
control should not work out very satis- 
factorily. 
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RESISTORS, POWEROHMS 
and GRID SUPPRESSORS 
for A -C Sets and Modern Circuits 

Now there is a DURHAM Re- 
sistor, Powerohm and Grid Sup- 
pressor for every type of radio 
receiver and every type of power 
supply unit -a full line of ranges 
-each using the famous Dur- 
ham Metallized Filament princi- 
ple, each supplied with standard 
or special tips to meet every mod- 
ern radio requirement. 
Durham Resistors range from 
500 ohms to 10 megohms. 

Durham Powerohms ( for "B" 
eliminators and Amplifier Cir- 
cuits) are made in several power 
sizes in ranges from 500 ohms 
and up. 

Durham Grid Suppressors are 
made in ranges from 250 to 3,000 
ohms in steps of 100. Absolutely 
NON -INDUCTIVE. Supplied 
with a variety of tips to simplify 
installation. 

TT%L1 
METALLIZED 

_a iii 
RESISTORS 8c POWEROHMS 

International Resistance Company, 21/2 So. 20th Street, Philadelphia, Pa. 

CAMFIELD PRODUCTS 
For TYRMAN Shielded- Grid -7 

1 Oscillator Coupler, L4 
1 Variable Condenser, .0005. Cl 
l Variable Condenser .00025, C2 

Camfield products specified for leading circuits. 
Write for free descriptive folder. 

CAMFIELD RADIO MFG. CO. 
35 E. Walker Drive, Dept. L G 3, Chicago 

CUSTOM SET BUILDERS 
use our 

new service 
sell more sets 

SEE PAGE 64 

RADIO LISTENEPS' 
GUIDE AND CALL BOOK 

Headquarters for 
H. F. L. Model 28 Nine -in -Line 

Send for 

BIG RADIO CATALOG 
From the "Big, Friendly 

Radio House" 
NEW 1928 Book offers finest, 

newest well -known sets ; parts, 
eliminators accessories at lowest 
prices. Set -builders, dealers, agents 
-WRITE for this CATALOG! 

Westel'1LRdÁlOrlfg.Co 
134 West Lake St. Dept. 17 

CHICAGO, ILL. 
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btu the month 
eVerq njoQtI 

N N y 

Use Coupon 

EXPERIMENTER PUB. CO., Inc. 
230 Fifth Avenue, New York City. 
Gentlemen- Enclosed is 25c. Kindly send 
me the latest issue of AMAZING STOR- 
IES MONTHLY. 

Name 

Address 

City State 

ON ALL NEWSSTANDS 

Here is fiction unlike any you have 
ever read -Fiction that sweeps you off 
into adventure with a glorious thrill- 
ing swirl. Out to the outer planets - 
to strange people -queer places -lands 
neve before visited -to hours and 
hours of new reading pleasures. 

And beneath it all is the scientific 
touch of the world's foremost scienti- 
fiction writers. 

100 pages of AMAZING 
STORIES -25c. 

H. G. Wells 
Edgar Rice Burroughs 

Jules Verne 
Miles J. Breuer, M. D. 
and dozens of others. 

Every month, one or several of 
these briliant scientifiction writers con- 
tribute their works. 

These men have imagination unlike 
other men, and they bring to readers 
of AMAZING STORIES the thrills 
of strange adventures as no other 
magazine can. 

It certainly is great! 

Amazing .Stories 
Monthly 25c 

The best of fiction -the greatest of scientification writers. 

By the month -every month -go to newsstand or use Coupon. 

EXPERIMENTER PUBLISHING CO., Inc. 
230 Fifth Avenue New York City 
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Now that the positions of the four 
variable condensers have been estab- 
lished, the other parts' positions on 
the sub -panel are determined. The an- 
tenna coil, L1, is placed at the right 
front of the assembly. The other 
three radio -frequency transformers, 
L2, L3 and L4, go in the positions in- 
dicated ; one just to the left and to 
the rear of the drum dials, the third on 
a line with this and to the left, and 
the last at the left front to the sub - 
panel. These coils can be mounted 
conveniently with right angle brackets. 

The six vacuum tube sockets are 
next mounted. It is necessary to drill 
fo,gr holes in the sub -panel large 
enough to take the connecting wires to 
the four terminals, and two additional 
holes are needed for the bolts which 
hold the sockets in position. 

The transformers and sockets for 
the audio- frequency amplifier are 
mounted at the left rear of the sub - 
panel, as shown in the illustrations. 
The first transform r, Ti, mounts just 
to the right of the detector socket. 
Next comes the first A.F. amplifier 
tube socket ; then to the right of this 
socket is mounted the second trans- 
former, T2, with the output or power 
tube socket to its right. At the right 
of this last mentioned socket is placed 
the output impendance. The two tip 
jacks are mounted next to the output 
side of this instrument. 

The binding posts for the various 
power supply connections and for the 
antenna and ground are mounted near 
the back of the sub -panel. Five posts 
are on the right with the remaining 
four at the opposite side. The single 
grid leak mounting goes in front of 

the four binding posts at the left 
back. 

At this point it will facilitate mat- 
ters greatly if as much of the wiring 
as is possible is done without joining 
the front panel to the sub -panel. It 
is a good idea to employ covered hook- 
up wire for making the various con- 

nections. 
It is now necessary to assemble 

whatever apparatus goes on the front 
panel. The combination filament 

switch and volume control is mounted 
to the right of the drum contol dials. 

The metal plate which is mounted on 

the front of the panel can be used 

as a template for the positioning of 

the drum dial. After the holes have 

been drilled the drum control device 

is held in place by means of bolts and 

nuts. 
When the drum dial and the volume 

control have been mounted, the front 
panel is attached to the sub -panel by 

means of the two brackets, one at each 

end. In doing this work see that the 

end of the ganged condensers' shaft 
is fitted into the drum dial. This done, 

the three condensers should be lined 

up and tightened down to the shaft- 
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Karas A. C. Equamatic 
and B. T. Power Six 

Electric 

These new panels have been added to the line of 

handsomely decorated and drilled Formica kit panels 

which are sold by leading jobbers and dealers all 

ready to assemble. 

You can get World's Record Super Ten front and 

sub panels ; Tyrman front and sub ; Magnaformer 

front and sub; Madison -Moore "One Spot" and 

A. C. "One Spot" ; Victoreen, H. F. L. front and 

sub and many others. 

Formica finish and decoration are superior -all the 

work on these panels is done in the Formica Plant 

under Formica control. 

THE FORMICA INSULATION COMPANY 

4618 Spring Grove Avenue 

CINCINNATI, OHIO 

Formica Panels 
Are Sold By 

Leading Jobbers 
Everywhere 

öRMIÇA 
Made from Anhydrous Bakelite Resins 

SHEETS TUBES RODS 

Formica Has a , 

Complete Service 
On Insulation for 

Manufacturers 

*IS i°buys 
this famous 
cabinet.. 

m- - --- . . . m11 liiiiil 

f"," 

The Iveyline 
Sizes range from 7x18x10 to 7x30x12. Mahogany 
finish, $5.50 to $8.75. Solid Walnut, $6.50 to $10.25. 

F.O.B. Hickory. Twelve -hour service. Write for 

Catalog. 
SOUTHERN TOY COMPANY. MANF'R, HICKORY. N. C. 

From Chicago's Oldest 
Radio Jobbers. The most valu- 

able Radio Catalog. Write for your 
copy today -IT'S FREE! 

TELEPHONE MAINTENANCE CO. 

123 -5 S.WellsSt., Dept.64, Chicago,I11. 

Official Peridyne Pattern can 
Consrad Company, Inc., 230 

DEALERS -Radio Catalog 
To Dealers -Now, Illustrated 1028 Wholesale Radio 
Catalog gives lowest prices on accessories. kits, parks, 
parts and sets. Features master -built single control 
radio sets for both battery and all electric operation. 
Full showing of "A" and 'B" Eliminators and thous- 
ands of other great values. Write on business letter- 
head for this free book today. 

HAMILTON -CARR CORPORATION 
711 W. Lake Street Dept. 404 Chicago, Ill. 

Single Dial -7Tube Set 
on 30 Days' Free Trial 
Judge the wonders of this marvelous radio by 
taking advantage of our liberal offer. Write 
at once for details of money making proposi- 
tion to agents and dealers. Deal direct with 
factory. 

METRO ELECTRIC CO. 
2161 No. California Ave., Dept. 10, Chicago, In. 

be obtained for Fifty Cents from 
Fifth Avenue, New York City. 

www.americanradiohistory.com

www.americanradiohistory.com


176 

.K 4 
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ll , an reatest 
edition! 

RADIO FAN S 
get together with 

jZADIO 
NEWS 

AMATEURShMDIBOOK 
and get the big things done 

The big things -the high lights in Radio achievement- selected from 
the greatest articles that have appeared in RADIO NEWS, Radio's 
Greatest Magazine. 
The latest circuits, with blueprint diagrams, construction details and 
all neccessary data for the set builder Avho wishes to accomplish the 
worthwhile. 
All the latest -most far advanced methods known to the Radio 
World -amplification- shielding- parts- everything. 
RADIO NEWS AMATEURS' HANDIBOOK -the greatest 
handibook ever -116 pages -9x12 inches -fully illustrated. 

Get your copy now 
Use coupon if dealer has none on hand 

EXPERIMENTER PUBLISHING CO., Inc. 
230 5th Avenue, N. Y. C. 
Gentlemen: 

Enclosed is 50c. Send me your AMATEURS' 
HANDIBOOK immediately. 

Name 

Address 
City .. . State 

5 

ing. Before locking the dial to the 
end of the shafting vary the plates of 
the ganged condensers so that they 
are all but out from between the stator 
plates. 

Now turn the right side of the drum 
control to zero and tighten up this 
side of the drum to the shafting. With 
this relation the higher the numbers on 
the dial the higher the wavelength of 
the station tuned in.' Now the other 
condenser, Cl, is mounted and secured 
to the other side of the drum dial. 
Wire this condenser with the three 
connections shown in the wiring dia- 
gram. 

When the wiring is completed go 
over it carefully to see that no error 
have been made. First connect the 
"A" battery to the proper terminals 
and try one tube in each socket to see 
that the filament lights properly. If 
it does connect the various plate volt- 
age leads and again try the tube in 
each socket. 

If everything is satisfactory the set 
can be tested on batteries instead of 
the socket power units previously 
mentioned. 201 -A type tubes are used 
throughout with the exception of the 
power amplifier tube, which should be 
a 112- or 171 -type. 

When a loud speaker is first con- 
nected to the tip jacks it will more 
than likely squeal, due to oscillations 
in the radio - frequency stages. This 
can be eliminated by adjusting the 
three phasatrols, Pl, P2 and P3, in the 
following manner : first tune in a sta- 
tion wir maximum volume. If the 
set still oscillates adjust the screws of 
the phasatrols until all squeals are 
gone. The proper adjustment of these 
neutralizers is so that the set will be 
operating just under the point of oscil- 
lation. At this point maximum sensi- 
tivity and selectivity are present. 

As has been mentioned previously 
once these neutralizers are correctly 
adjusted, no further notice need be 
taken of them. 

Scott's World's Record 
Super 10 

(Continued from page 107) 

A battery terminals, the grids of 
the three transformers being wired 
to the sliding arm. Complete and 
smooth control of oscillation and 
volume is effected with this resis- 
tance. 

Each special long wave trans- 
former (as the Selectone B -500 and 
B -510 are called) is a laboratory 
matched with precision equipment to 
a peak frequency of 120 kilocycles. 
The use of this frequency in con- 
nection with the R.F. pick -up and a 
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properly designed oscillator unit 
makes the set a one spot receiver. 
Stations come in at only one place 
on each . dial, instead of two as 
in ordinary mut tube receivers. 

This brings us to the second de- 
tector and audio system of the 
World's Record Super 10 in our 
review of the electrical details of 
the set. Here we find that the 
second detector uses plate rectifica- 
tion of the greatly amplified signal 
impressed on its grid by the last 
intermediate transformer. It was 
found that grid bias detection was 
necessary in the second detector 
because of the extremely heavy load 
that this tube must carry. 

The output of the detector is 
transferred to the first audio stage 
which uses a CX 112A tube through 
a audio transformer. The use of 
the CX 112A tube is good assur- 
ance that there can be no over- 
loading in this first stage of audio. 
A second audio transformer couples 
the first audio to a CX 310 Power 
amplifier. 

It is necessary to explain that 
measurements of the output of this 
set indicated the necessity of using 
the CX 310 tube. Practically all 
present day receivers are designed 
to use the 171 type tube with a 
maximum of 180 volts. While the 
171 is a very fine tube for the aver- 
age six and eight tube set, it cannot 
begin to compare with the 310. The 
maximum undistorted output of a 
171 at 180 volts is 700 milliwatts, 
while the maximum undistorted out- 
put of the 310 power tube at 425 
volts is 1540 milliwatts or more than 
twice as much. In early experiments 
it was found that the 171 tube was 
by far too small to handle the tre- 
mendous loads generated by the R.F., 
Intermediate and audio amplifying 
circuits, and since there could be no 
compromise in tone quality with the 
World's Record Super 10, the de- 
signer set about to provide for its 
use. 

The use of the CX 310 power tube 
made it necessary to design a special 
power supply shown in the accom- 
panying picture diagram. It has pro- 
vision for all the necessary voltages 
required by the receiver, and in addi- 
tion supplies the "C" battery energy 
for the 310 power tube in the last 
stage. This eliminator is a very 
simple device to build, and requires 
about two hours of actual construc- 
tion time. 

Full sized, numbered and detailed 
blueprints of both receiver and power 
pack, showing the wiring and assem- 
bly of the receiver and pack together 
with full printed instructions giving 
the order of operations in numeri- 
cal sequence are furnished. 

The audio amplifier of the World's 
Record Super 10 is adaptable to pho- 
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Gets Everything but Static! 
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Brings in Far Away Stations Loud 
and Clear Regardless of 

Static Conditions 
Pans everywhere aro replacing their troublesome 
and static gathering up -in- the -air aerials with the 
marvelous new GROUND ANTENNA- Aer -O- 
Liminator. Radio engineers and hundreds of users 
testify that Aer -V- Limínator gets better long dis- 
tance reception, almost unbelievable freedom from 
outside noises, far greater selectivity and marvel- 
ously true, clear sweet tone 0551113. 

John E. Christenson, Radio Engineer, Chicago, 
writes: "I have tested and thoroughly approve the 
Aer -O- Laminator. I find it increases selectivity 
and volume without distortion, practically elim- 
inates static, gives good clear tones. both on local 
and distant stations. I would recommend the use 
of the Aer -O- Limínator to every radio owner to 
got the best reception from his set." 

Make this thrilling test at our risk! 
Install an Aer -O- Limínator (Ground Antenna). 
Leave your old overhead aerial up. Try out on a 
night when static is bad. If you do not get a 
wonderful improvement in freedom from static, 
greater selectivity and clear sweet tone without 
interfering noises, if you can't get good reception 
on stations that are drowned out by static on your 
old aerial, you need not pay us a red cent for this 
tost. Send coupon at once for scientific explana- 
tion of Aer -O- Laminator (Ground Antenna) proof 
of performance and our conclusivo iron -hound 
guarantee and remarkable Free Trial Otter -Mail 
Coupon TODAY! 

EASY TO INS ALL 
Just dig a 

about fi inches in diameter 
and drop Aer-O- 

imina- 

AerO -Liminator 
(Ground Antenna) 

Endorsed by 
Foremost 
Engineers 

and 
Dealers 

CURTAN MFG. CO. 
154 E. Erie St., Dept 585 -B, 

Chicago, Ill. 

1 1 CURTAN 
MFG CO., 

t Chicaga, 1IÌ 4 St" Dept. 585. 8, 
I Please send me at once r 1 Aer -O- Laminator 

with complete I crofts Proof and PREP, of 
descriptions 

of 
Sel- 1 HF,I; TRILL guarantee, 

1 Nam° OFFER. 
. 

Address ..... 
li 

City ..... 

State _. 

If If 
111 al a 02 a di 

Build the 
FAMOUS ROBERTSON -DAVIS 

HOT SPOT FOURTEEN RECEIVER 
with the new Super Amplifier- Audio, B & 

C supply. A Super entirely A. C. operated. 
See last issue of Listeners' Guide and write to 
ROBERTSON -DAVIS COMPANY, Inc. 

412 Orleans - Dept. RL -1 - Chicago 

A A 

"A" and " B" Current Supply 
Work in combination or separately. Electrify any radio 
set. Majestic Improves Radio Reception 

At All Good Radio Sto -es 
Grigsby- Grunow -Hinds Co., 4582 Armitage Ave., Chicago 

k..- 
SEE PAGE 184! 

1 
Headquarters for 

KARAS A.C. EQUAMATIC 
Send for 

BIGRADIO CATALOG 
From the "Big, Friendly 

Radio House" 
N EW 1928 Book offers finest, newest well -known sets; parts, 
eliminators, accessories at lowest prices. Set -builders, dealers, agents _WRITE for this CATALOG! 

134 West Lake St. Dept. 17 
CHICAGO, ILL. 
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Monthly flier on Newest 
Kits and Accessories. Get 
our latest prices before 
purchasing elsewhere. 

GREAT EASTERN RADIO COMPANY 
523 Market St., Philadelphia, Pa. 
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THE WORLD'S LARGEST KIT HOUSE-- - 
has the kit you want at a price you can pay 

write to M & H for the latest 
Established 30 Years 

The Ty r ma n Shielded -Grid 
Seven. 

The Custom -Built Hammarlund- 
Roberts Hi -Q Six. 

The Official A. C. Browning - 
Drake. 

The "Air Scout" Four. 
The Karas A. C. Equamatic. 
How to Build the Shielded -Grid 

Six. 
A Combined "B" Eliminator and 

Power Amplifier. 

The Lynch -Hammarlund Re- 
ceiver. 

The II. F. L. Model 28 Nine -in- 
Line. 

The Continental Six. 
The R.E.L. All -Wave Electric 

Nine. 
How to Construct the Super - 

Hilodyne. 
A Two -Tube Socket -Power Set 

with Amplifier. 

Setbuilders send for our latest circuit booklet and catalog. 

M. & H. SPORTING GOODS CO. 
512 Market Street, Philadelphia, Pa. \ Radio's Largest Kit Supply House 

ACCURATE TO 
1 -5 of 1% 

THE rated inductance of some of our coils are really accurate to 1 /5th of 1%. All 
of them are accurate to 1%. That is why Precision Diamond Cut Coils are better. 

That is why you can use them iii gang condenser work. Wherever accuracy is desired 
you will more and more see Precision Diamond Cut Coils specified. The diamond cut 
bakelite form assures a rigid coil and accurate spacing. Rigidity of the form is partic- 
ularly necessary in gang condenser work. 

The Continental Six Uses 
Precision Diamond Cut Coils 

Type 4B, $12.50 

For this gang condenser receiver Precis- 
ion Diamond Cut Coils were the only ones 
that were accurate enough to be used. 
You can have the same occuracy in your 
set if you will use our coils. We have 
accurate coils for nearly every circuit. 
When you have Precision Diamond Cut 
Cods in your set you know the coils are 
right. 

Send for our new catalogue 
PRECISION COIL CO., Inc., 

211 Centre Street New York, N.Y. 

BE YOUR OWN 
BROADCASTER 

IDOL YOUR FRIENDS. 

Just plug the adapter 
in the detector tube 
socket of any radio, 
conceal yourself in an- 
other room with the 
microphone and broad- 
cast anything you want 
-the sky's the limit. 
Fun? Try it! 

It's the New Idea for a Radio Party 

Home Broadcaster 
Price $7.50 Complete 

$1 with order. Balance to postman on delivery 
BROOKLYN METAL STAMPING CORP. 

724 Atlantic Ave., Brooklyn, N. Y. 

,!!1!i!!!!!!!ll!!!il!i!1i!!i!I !(I!III!!I!!III!II!!II1! III!!! IIIiI! 1N!III!!Iill!I!lu!NI!111!I!I!!u 

Keystone Inexpensive =_ 
5 -Tube Receiver Parts 

specified in June issue of RADIO = 
LISTENERS' GUIDE =_ 

Complete $17.65 
KEYSTONE RADIO LAB. 

Dept. RR2, 129 N. Jefferson, Chicago 

nograph pick -up, and the results ob- 
tainable are probably better than in 
any other receiver because of the gen- 
erous limits of the audio system. The 
only change necessary is the removal 
of the second detector tube from its 
socket and the insertion of the pick- 
up plug in its place. T he volume of 
the reproduced music can be con- 
trolled from a soft whisper to full 
orchestra volume. 

The Official A.C. 
Browning -Drake 
(Continued from page 113) 

back the tickler so that this circuit 
goes out of oscillation. Rotate the 
trimmer condenser. If any setting 
of the trimmer condenser throws the 
second circuit into oscillation the set 
is not properly neutralized and the 
balancing condenser should be re -set 
until this test is satisfactory. 

A satisfactory audio amplifier unit 
for the Browning -Drake tuning sys- 
tem consists of a completely self - 
contained, two -stage, transformer 
coupled amplifier using a 301 -A in 
the first stage and a 310 tube in the 
output stage. The amplifier unit sup- 
plies all plate and grid bias voltages 
to the amplifier itself in addition to 
furnishing plate current for the re- 
ceiver proper. 

It is imperative that a power tube 
be used in the output stage if full 
depth of tone is desired. The 310 
tube has a maximum undistorted 
power output of 1,540 milliwatts, or 
more than 100 times the output of 
the standard 301 -A type. Bass notes 
require a great expenditure of en- 
ergy. When we realize how much 
more energy is required to repro- 
duce the pedal diapason of the organ 
than the treble of the violin, we can 
understand the reason for the glaring 
absence of bass notes in the receiv- 
ers of yesterday, and the necessity 
of power tubes wherever full, rich 
reproduction is expected. 

In order to correct a mistaken 
opinion which many radio listeners 
entertain, let us state that volume of 
sound is not the main objective of 
power amplification. It is not ex- 
pected that the listener will operate 
this amplifier at top volume any more 
than we expect the owner of an 80- 
mile an hour automobile to travel at 
top speed through traffic. This am- 
plifier has a liberal fund of reserve 
power so that it may operate smoothly 
and reproduce modulations and cres- 
cendos over the entire musical range 
with a minimum of distortion. 

The simplicity of the assembly of 
the audio amplifier is apparent from 
first glance at the accompanying il- 
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lustration and diagram. This is 
made possible through the use of the 
Thordarson power compact R -210. 
This contains the foundation essen- 
tials of the power supply. The rec- 
tifier supply of 585 volts, no load, 
two 7/ volt filament windings for 
the rectifier and power tubes, and 
two 30 henry choke coils are all 
assembled in this unit. As well as 
reducing the mounting space, this 
also simplifies the wiring of the 
power unit, so that a neat, efficient, 
and compact unit is the result. 

The Tobe Deutschmann condenser 
block R -210 is especially designed for 
use with the power compact, and 
contains all the filter and by -pass 
condensers required in this ampli- 
fier. Two common terminals are 
provided ; the one marked C- is corn- 
mon to the three filter condensers ; 

terminal marked B- is common to 
the by -pass condensers. An exami- 
nation of the diagram will show that 
the grid bias resistor for the first 
audio tube is placed between these 
two common leads. 

The output resistors are the fixed 
vitreous enameled type, and are like- 
wise designed exclusively for this 
amplifier. Another important feature 
of this assembly is the use of the 
voltage regulator tube CX374. This 
tube, connected across the 90 volt 
B supply serves as a ballast to keep 
the lower B voltages constant regard- 
less of variations in load or fluctua- 
tions of line voltage. 

A Yaxley relay is built into the 
amplifier assembly so that the opera- 
tion of the receiver will be entirely 
automatic. The primary of the power 
compact should be plugged into the 
socket marked B eliminator. Battery 
and trickle charger connections are 
clearly marked on the relay. This 
relay is provided with a shunt con- 
sisting of a single strand of resist- 
ance wire placed across the battery 
terminals. As the A current drain of 
the complete receiver and amplifier 
is exceedingly light, it is necessary 
that this shunt be removed so that 
all the current will flow through the 
relay. If this shunt is not removed 
the relay will not function properly 
with this receiver. 

The cable -plug contains all the 
connections between the amplifier 
and the tuning unit. The A -, A +, 
B- and B+ 901 leads are clearly 
marked. Two extra leads are neces- 
sary, one to connect the plate lead 
o" the detector to the first amplify- 
ing transformer, and the other to 
connect th,; A- lead of the first 
audio tube to the switch on the tun- 
ing unit. Every lead of the cable 
plug has an individual color. The 
following color code is used : A- 
black, A+ red, B- yellow, B 90 
gray, Plate green. Filament Switch 
brown. 
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RO5T- (tAD10 
mproves the operation of any 

receiver. Ask us Why? 

FROST -RADIO 
GEM RHEOSTAT 

It's a GOOD little rheo- 
stat, built to meet a 
real need. Sturdy yet 
small. Metal frame con - 
struction with exposed 
metal parts nickel plated 
and buffed. 8 to 30 
ohms. List: 75e. 

The use of Frost -Radio will make 
any radio receiver give better 
results -will improve its opera- 
tion- increase the enjoyment and 
satisfaction you will derive from 
your receiver. One of the rea- 
sons why this is so is because 
Frost Parts are made by precision 
methods in one of the most 
finely equipped factories in the 
United States. Our rheostats, 
for example, are built according 
to standards of accuracy and re- 
sistance that others think un- 
necessarily high, yet we con- 
stantly strive to improve their 
quality. Our variable high re- 
sistances are subjected to tests 
that compare with many years of 
use, to insure their long life in 
your set. These aré just a few 
reasons why Frost Parts are 
BETTER. Our free booklet, 
"For Better Reception," gives 
other reasons. Write for your 
copy. 

FROST -RADIO DE LUXE BAKELITE 
RHEOSTAT 

Windings are accurately wound into die cut 
threads on special flexible bakelite strip. These 
rheostats are remarkably smooth runnin.^_, yet 
have extra heavy arm contact. Knobs are of 
bakelite pointer type. Construction is air - 
cooled. 2 to 75 ohms. List: 11.00. 

FROST -RADIO VARIABLE 
HIGH RESISTANCE UNIT 

The longest service will not alter the value of the re- 
sistance strip used in our Variable High Resistance 
Units. Roller contact arm practically eliminates wear. 
Polished bakelite case, bakelite pointer knob, single 
hole mounting, 2 or 3 terminal type, in 2,000, 10,000, 
25,000, 50,000, 100,000, 200,000 and 500,000 ohms. 
List: $1.75. 

Se W I Steal guild 
F or 
Better 

ReT eeatio,i FRpsO 
fROST-RADICI 

TWO VALUABLE FROST -RADIO 
BOOKLETS FREE 

We want you to have a copy of our two booklets: 
"For Better Reception," and "What Set Shall I 
Build?" These booklets contain much extremely 
valuable information. To obtain them free just fill 
out and mail the coupon. Do this today. 

HERBERT H. 
FROST, Inc. 

Main offices and factory 
ELKHART, IND 

c 

L 

HERBERT H. FROST, INC., 
160 No. La Salle Street, Chicago. ' 

Please mail me your two booklets, "For Better Reception." and 
"What Set Shall I Build " as advertised in the Spring issue of 
Radio Listener's Guido and Call Book. 
Name 
Address 
City State 

J 

Radio's Finest Book of Hookups 
WHAT more could you 

ask ? -150 of the very 
finest, selected hookups most 
popular today. Each one 
completely explained and 
fully illustrated so that a 
complete receiver can be 
constructed from the in- 
formation. No out -of -date 
hookups -all the finest and 
best in common use today. 

If your dealer cannot 

64 pages, illustrated. Large 
size, 6x9 in. Don't miss this 
opportunity -All Radio and 
news dealers have fresh 
copies Now. If there is no 
dealer near you write us 
direct, enclosing 25c. 

25` 
THE COPY 

supply you, write direct 

THE CONSRAD CO., INC., 230 Fifth Ave., New York City 
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The- -- 
STROBODYNE 

Consrad BOOK Pattern 
This is the great STROBODYNE, greatest of all Super - 

Heterodynes-A circuit that combines the best features 
of every circuit. 

Now you can build the STROBODYNE -by the 

famous Consrad Pattern method -simple, precise, 

economical! 

The STROBODYNE 
Consrad Pattern 

50c 
4 Full Sized Blueprints -Many pages of con- 

structional information- Illustrations and all 
necessary data -Complete authentic descrip- 

tion to the last detail. 

All Bound Within a Handsome, 
Board Covered Book 

This is a new method in pattern 
publishing, designed to give dur- 
ability and ease of handling 
while working. 

Order Now! 

Z 
GREAT 

CIRCUITS 
ECLIPSING 

THEM ALL 

the 
PERIDYNE 

the 
TROBODYN 

BUILD BY 
CONSRAD The 

PATTERNS PERIDYNE 
Use Coupon Below 

¡imp le 
precise 

economica 

50c 
Complete 

S 
EACH SET 

ORDER BY COUPON 
CONSRAD CO., INC., 

230 Fifth Ave., New York City 

Gentlemen: At 50c per set, please 
nie The Strobodyne Book Pattern t]. 
Peridyne Pattern D. 

Name 

Address ° 
City 

State 111114 

send 
The 

The latest -the most far advanced circuit of the 
day. Unmatched in performance, efficiency and 

durability! 

It is an entirely new circuit -so new in principle that a 

special symbol had to be created for it (pictured above.) 

It embodies a revolutionary principle of shield tuning -by 
which a single dial set can be brought into perfect interstage 

resonance, and consequently, to operate at the maximum of ef- 

ficiency. 

The PERIDYNE is the perfect one control set -the perfect dis- 

tance receiver. 

The critics of the day give it extravagant praise, and pronounce it the 
most popular circuit ever produced. 

Yet to build this PERIDYNE 5, you can conceive of no simpler, more 
exact or more economical method than that outlined in the Consrad 
Pattern. 

Full Sized Blueprints - Detailed Literature - Step by Step 
Instruction - 16 -Page Peridyne Booklet 

ORDER NOW -USE COUPON 

50c Per Pattern 
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Even though power amplification 
be used in a receiver, unless the first 
audio stage is capable of amplifying 
over a wide band of audible f re- 
quencies, the full effectiveness of the 
power tube cannot be obtained. The 
Thordarson R -200 audio transform- 
ers used this unit have a very 
high impedance primary and a large 
core cross section, giving even am- 
plification over the entire range of 
audible frequencies. This insures 
the least possible distortion in the 
input to the power tube, and hence 
a great realism in the output of the 
entire receiver. 

Under load, the amplifier supplies 
the following voltages : 

Plate voltage to CX 310 power 
tube, 375 volts ; Plate voltage to de- 
tector tube, 44 volts ; Plate voltage 
to 1st audio and r. f. tube, 89 volts ; 

Grid bias to power tube, 25 volts ; 
Grid bias to 1st audio tube, 5 volts. 

Two blank input binding posts are 
provided. When the amplifier is used 
with the tuning circuit these should 
be disregarded. They correspond to 
the input terminals of the first audio 
transformer and should be used 
when coupling the amplifier to an 
electrical pick -up for phonograph 
operation. 

How to Build the 
Shielded -Grid Six 

(Continued from page 90) 

bus. All bus -bar wiring is insulated 
with lengths of spaghetti tubing, 
slipped over it. 

The lead from post "P" of tube 
sockets in compartments Si, S2 and 
S3 should be a little longer than nec- 
essary, and should terminate in a lug 
so cut that it may be slipped under 
terminal screws "1," "2," and "4" of 
the coil sockets in compartments S2, 
S3 and S4, respectively, to regulate 
selectivity. 

The "ground" can consist of a 
ground lead, terminated in a ground 
clamp on a well- scraped water, gas, 
or steam pipe. The aerial may be a 
bedspring for medium -range recep- 
tion, or a 30- to 60 -foot indoor or 
outdoor wire preferably the latter. 

Connect the aerial and ground leads 
to the "aerial" and "ground" binding 
posts upon the terminal strip. Con- 
nect the "A" battery to the "A Bat" 
post upon the terminal strip using the 
two heaviest wires in the battery 
cable. Connect the red, or plus, ter - 
minal of the battery to the "A+" 
post of the receiver. Connect the 
black, or negative, post of the battery 
to the "A -" post of the receiver. 
Insert all tubes in sockets, turn rheo- 
stat to left, and turn switch Swl. The 
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v ihe Celes tt Stradivarius 
7beAduanced HiQ* Six 

-BOTH CUSTOM-BUILT! 

The Hi -Q SIX -the newest advance in 
radio -four completely isolated tuned 
stages -Automatic Variable Coupling 
-symphonic amplification. This non - 
oscillating, super- sensitive receiver 
assures maximum and uniform ampli- 
fication on all wave lengths and estab- 
lishes a totally new standard of tonal 
quality. 

Hi -Q* : High Ratio of Reactance to Re- 
sistance. High ratio -great selectivity 
-loud signals. 

XS r n 

JUST as Antonio Stradivari 
gave the priceless CUSTOM - 

BUILT violin to musicians of his 
day, so does Hammarlund- Roberts 
offer music lovers of our day the 
CUSTOM -BUILT Radio - 
the advanced "Hi -Q Six" designed 
by ten of America's leading manu- 
facturers - made with America's 
finest parts - incorporating every 
modern constructional feature - 
and built under your own eyes 
from plans so complete, so exact- 
ing and so clear -cut that the only 
outcome can be absolute radio per- 
fection. 
In addition to its unprecedented 
performance, the Hi -Q Six offers 
equally unprecedented economy, 
for by building it yourself you can 
save at least $100.00 over the cost 
of fine factory -assembled sets. 
Complete parts, including Founda- 
tion Unit of chassis, panels and all 
wire and special hardware, cost 
only $95.80. 
The Hi -Q Instruction Book tells 
the complete story with text, 
charts, diagrams and photos. Any- 
one can follow it and build this 
wonderful instrument. Get a copy 
from your dealer or write us direct. 
Price is 25 cents. 

,I I'ammarlund ROBERTS fa;.n SIX 
ROBE 1=2:11- 

Hi'Q` SIX 
HAMMARLUND -ROBERTS, INC. 

1152 Broadway, Dept. Z, New York City 
Associate Manufacturers 

This handy book 
should go with 
every Radio! 

It is concerned with 
radio parts -their func- 
tions -where they are - 
and their names. It 
gives the symbols used 
in radio hook -ups, so 
that you will be able 
to read any diagram 
and understand it. It 
discusses air waves - 
the aerial -then takes 
you through every radio 
part -and finally the 
actual reproduction of 
sound. 

This is a book that 
will give you a full un- 25C derstanding of your set. 1e71 

ALL ABOUT RADIO PARTS 
5112 x 7' /z inches, fully illustrated 
Get it from any newsstand or direct 
THE CONSRAD COMPANY. INC. 
230 Fifth Avenue New York City 

Headquarters for 
HAMMARLUND- ROBERTS 

HI -Q SIX 
Send for 

BIGRADIO CATALOG 
From the "Big, Friendly 

Radio House" 
MEW 19'8 Book offers finest, 

newest'well -known sets; parts, 
eliminators accessories at lowest 
price . Set-builders, dealers, agents 
-WRITE for this CATALOG! 

tive sterri Radio Mfgro. 
134 West Lake St. Dept. 17 

CHICAGO, ILL. 
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FREE! 
6 TUBES 
UX 201-A TYPE 

Nested and 
Matched 

n be wired 
in a few minutes 

An amazing value that can't be beat! Latest 6 -tube tuned radio frequency 
circuit. Extremely selective, marvelous sensitivity. Three stages of radio 
frequency, detector and two stages of low ratio audio frequency, for improved 
tone quality. Two -dial control. Straight line frequency condensers. AU 
metal chassis. Shielded. Clear and realistic reception guaranteed. Beauti- 
ful black front panel (7 "x19 "); ornamental design, degree and kilocycle 
markings in gold. Metal panel and sub -panel. Complete chassis. No 
extra parts to buy. All parts mounted. Simply connect a few wires. No 
special tools needed. Kurz -Kash indicator knobs. New type UX sockets. 
All hook -up wire and colored battery cable included. Value $60.00: 
Our price $16.95. 

TESTED AND APPROVED 
Severe laboratory tests have proved the remarkable efficiency of this set. 
Owners everywhere are sending us letters praising its wonderful receptive qualities. 

Simple Wiring Directions 
Very easy to wire this set with instructions we furnish. Just connect a 
few wires. All you have to do is to follow numbers. That is all. Can 
be wired in a few minutes by anyone. No radio knowledge needed. 
Make money by wiring these sets in your spare time and selling them 
to your friends. 

Just write your name and address on a post card and ask us to send you this great outfit 
together with 6 tubes. We will ship them right away. When they arrive, pay only $16.95 
plus a small delivery charge. (Foreign countries send $19.50 with order. We pay shipping 
charges.) 

Dept. 6 
RADIO EQUIPMENT CO. 

549 S. Wells St., Chicago, Ill 
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CLASSIFIED OPPORTUNITIES 
RATE 12c. A WORD 

Art 
ART- PHOTOS NUDES 4, $1.00. Cartoon les- 

son $1.00. CUTS -GPO. Bx 471. N. Y. 

Business Opportunities 
MAKE big profits with Chinchilla Rabbits. Real 

Money -makers. Write for facts. Box 131, Con - 
rad's Ranch, Denver, Colo.. 

Miscellaneous 
ONE of the biggest mails on earth. Sent to 

any address for 10c. Louisiana Distributing 
Service, Dept. X, Harmon, La. 

SHIP Aerial. Genuine silicon bronze. Em- 
ployed by Ocean Liners and ships. The most 
efficient Antenna wire obtainable. Price two cents 
per foot. Ship Aerial Wire Co. of America, 217 
Wyckoff Ave., Brooklyn, N. Y. Dept. S. 

CANE Becomes Ukelele by Removing Secret 
Cover, $3.50. Broadway Music Co.. Bayonne, N.J. 

100 GENUINE Indian arrowheads from Arkan- 
sas, $4.00 postpaid. H. Daniel, Lamar, Ark. 

Printing, Engraving, Multigraphing 
200 LETTERHEADS AND 100 ENVELOPES, 

$1.00 postpaid. OBERMAN COMPANY, Box 
1268, Chicago. 

LEARN BRIDGE! -New easy method quickly teaches you to play. 

Special Lessons prepared by Wilbur C. Whitehead -Every 
play illustrated - Entire course only' 50c - Write Now! 

EXPERIMENTER PUB. CO., 230 Fifth Avenue, New York City 

detector and audio amplifier tubes 
should light to a cherry red if 112A- 
type tubes are used. The volume - 
control rheostat should be turned to 
the right gradually and, when all to 
the right, the filaments of the 222 - 
type tubes should glow with a bright 
yellowish color. All tubes should 
extinguish when the switch Sw1 is 
turned to the "off position. 

Remove the "A+ lead and con- 
nect it successively to all remaining 
battery posts upon the terminal strip. 
In any of these positions the tubes 
should not light, and they should only 
light with the "A battery properly 
connected. Should the tubes light 
with any other connection, the re- 
ceiver wiring is at fault and should 
be carefully checked. The 4/ -volt 
"C" battery should have its plus lead 
connected to the black, or negative, 
lead of the "A" power unit. Its "3 -" 
lead should connect to the "C -3" 
binding post of the terminal strip. 
The "C" battery for the last audio 
amplifier stage should preferably be 
of about 15 volts value when using 
a 112A -type tube on 180 volts, an 
extremely satisfactory operating value 
for this tube. The minus lead of the 
"C" battery should connect to the 
"C- Amp" post of the terminal strip. 
If "B" batteries are used, they should 
first connect with the " -" lead to 
the black, or negative, post of the 
storage battery, and the plus lead to 
the "+45" post of the receiver. The 
second and third batteries should be 
connected in series ; that is, plus to 
minus and the free minus post of one 
connected to the "B+45" post of the 
receiver. The second and third bat- 
teries should be connected in series; 
that is, plus to minus and the free 
minus post of one connected to the 
"B+45" post of the receiver. The 
free plus post of the second should 
connect to the "B+135" of the re- 
ceiver. The fourth battery should 
have its minus post connected to the 
plus 135 post of the receiver, and its 
plus post to the "B+Amp" post of 
the receiver. 

If a "B" socket -power unit is used 
with the receiver, it is very important 
that it be only of the glow- tube -reg- 
ulator, fixed -voltage type ; for it is 
necessary that the values of 45 and 
135 volts required for the receiver 
"B" circuit be accurate within 10 to 
15 per cent -an accuracy which is 
absolutely impossible to obtain by 
guess -work with a standard "B" socket 
unit equipped with variable -voltage 
controls. Such units may be used 
with this receiver only when prelimi- 
nary adjustment of their output volt- 
age may be made with a good high - 
resistance voltmeter. 

The operation of the receiver is 
ridiculously simple. It is necessary to 
simply turn it on with an "On-Off" 
switch, adjust the "Volume" knob to 
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the maximum or full right position, 
and tune in stations ; which will be 
received with the two dials rotating 
approximately alike. Volume may be 
regulated with the "volume" knob 
and a coarse regulation of the selec- 
tivity "Selector I" dial effected by 
throwing the antenna short -and -long 
switch from "short" to "long" posi- 
tion and vice versa. 

If the set is to be operated in a 
residential district three or four miles 
from a local broadcast station, the 
plate leads of the R.F.- amplifier tubes 
should be fastened under terminal 
screws "2" of the coil sockets in 
compartments S2, S3 and S4 ; this is 
the position of greatest volume to- 
gether with extremely good selectiv- 
ity. Moving the three plate leads to 
post "4" of the respective coil sockets 
increases the selectivity and decreases 
the volume very slightly. While con- 
necting the plate leads to post "1" of 
the coil sockets gives an extremely 
high value of selectivity at the ex- 
pense of a slight decrease in volume, 
this connection is recommended only 
where the receiver is located within 
half a mile or a mile of a broadcast 
station. 

The three condensers in stage com- 
partments S2, S3 and S4 should be 
gauged by fastening the link motion 
to them and adjusting it so that all 
three condensers begin to interleave 
and hit their stop rods at the same 
time. After the set has been put in 
operation, the aerial length should be 
cut down until some station at about 
300 or 325 meters is barely audible. 
The right -hand condenser (C4) should 
then be loosened from the ganging 
and tuned individually. While con- 
densers S2 and S3 are tuned to- 
gether for loudest signal, the condi- 
tion of loudest signal will be when 
condenser S4 lags slightly behind con- 
densers S2 and S3. The link motion 
should be tightly locked in place at 
this point, after which no attention 
need be paid to ganging. 

In operating this receiver, remem- 
ber that it tunes exactly like any or- 
dinary neutrodyne or non -oscillating 
tuned R.F. receiver, and that it will 
not oscillate if properly assembled 
(except in the case of very unusual 
operating conditions where it may os- 
cillate with the plate leads connected 
to post "2" of coils L2, L3 and L4, 
and with no antenna connected to 
the receiver) . With even a 15 -foot 
aerial, the set will not oscillate at any 
wavelength. The set in operation 
should give loudspeaker signals upon 
stations barely audible upon other 
tuned R.F. or superheterodyne receiv- 
ers, or equivalent volume with greater 
selectivity on any stations that may be 
heard with any standard tuned R.F. 
receiver operating on a 60- to 100 - 

foot aerial. Thus, a loop is especially 
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LIST 
$8.75 

This new low price is 
warranted by the tre- 
mendous volume of or- 
ders reaching us since 
we announced the A -C- 

Former Indicating that 
conversion has achieved 
immediate consumer ac- 

ceptance. 

NO HUM! 

Easy to convert your set ! 

WITH the new Karas A -C- Former you can easily and quickly convert 

your present battery- operated receiver to A. C. operation so as to 

secure your filament supply from any 110 -volt 60 cycle alternating 
current house lighting circuit. Thus, for less than the cost of a good battery 

and charger you can have up -to -date A. C. operation, with its freedom 

from battery troubles. 
So simple a 10 year old boy can install, it 

The installation of a Karas A -C- Former 
is so simple that a 10 -year old boy can 
connect the wires and change over your 
present set to A. C. You can do it in a 
very few minutes. Simply take out your 
present tubes. insert the Carter Adapter 
Cable Harness now available for nearly 
every make of set, attach end of cable 
harness to your Karas A -C- Former, put 
in your A.C. tubes, and that is all 
there is to it. You will then have a 
genuine A. C. operated receiver, using 
the new standard Cunningham, RCA or 
CeCo A. C. Tubes. It makes no differ- 
ence whether your receiver is factory 
built or custom built. Nor does it mat- 
ter how many tubes it has, or what make 
of set. An A- C- Former will provide for 
your receiver a constant, unvarying fila- 
ment potential that will enable you to 
get the utmost out of your set. and with 
no trace of A.C. hum 

Karas 
Electric 
Company 

The Karas A -C- Former requires no sep- 
arate device for center tap. It has a 
handy loop of wire conveniently arranged 
for connection to control switch on 
panel. It has separable feet, so that you 
can mount on subpanel, or with all con- 
nections beneath panel, if desired. It is 
a sturdy, compact, powerful unit that 
will always deliver the required current, 
yet will never overheat, no matter how 
long you use it. It has a separate plug -in 
connection for your "B" eliminator plug. 
In short, it supplies a long -felt need at a 
low cost, and when once installed it may 
be forgotten. 
Write us today for complete information 
about the Karas A -C- Former. Give us 
the make of your set, the model number, 
and number of tubes. We will refer you 
to a dealer who can supply you with the 
A -C- Former, and will send you complete 
information FREE. Mail the coupon to- 
day -NOW. 

4037 -A North 
Rockwell St., 
CHICAGO 

FILL OUT AND Karas Electric Co., 4037 -A No. Rockwell St., Chicago 
Sent me complete information about the new Karas 

MAIL THIS I A -C- Former and how I can convert my present 

COUPON TO US I tube Receiver, Model 

TODAY FOR Name 

INFORMATION 
, 

I 
Address 

City State 

BRING YOUR SET UP TO DATE 
No More Batteries 

THE set owner can now electrify his own set - 
in a most economical way. Do it yourself 1 This 

book will show you how! 
HOW TO ELECTRIFY YOUR RADIO SET 

Good, clear, understandable English, with detailed 
instructions to build the eliminator. It discusses the 
first principles of wave rectification; gives reasons 
why the electric set is coming to stay; and specifies 
parts necessary to construct the elimniator. 
Many illustrations showing various eliminators and 
parts. 
Splendid two -color cover -6 x 9 inches. 

Get it from the newsstand, or write direct 

CONSRAD CO., INC., 230 Fifth Avenue, New York City 
ON ALL 

NEWSSTANDS 
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7Lotû toThild 
!Modcrn Jôjtdpcokcrs 

an Important book on 
an ímpoitant subject,' 

A MATEURS ! Build your own loudspeaker. This book, a complete history 
of radio accoustics, has been compiled by Clyde J. Fitch and many other 

eminent authorities on loudspeaker construction. The data thus assembled 
is now ready to be presented to you in the most comprehensible manner yet 
achieved -and now you can build any loudspeaker with absolute surety. 
Way back to the days of "canned music," those hectic days when distance 
was all engrossing to the radio enthusiast, and up to the present 
time when true tone reproduction is the objective of every 
radio fan -thru every phase of this development-to 
each milestone of progress, this little book will 
take you. 
Every type of speaker -the Ex- 
ponential Horn -the Cone - 
the Piezo Electric. loud- 
speaker - Power speakers 
and Roll type speakers all 
types fully explained. Com- 
plete constructional data, dia- 
grams, etc., assure positive re- 
sults for the experimenting fan. 

50 pages- 6x9" -illustrated 

25 Cents 
On all newsstands -if your dealer 

has none write direct 

Consrad Co., Inc. 
230 Fifth Avenue - New York City 
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recommended for use in connection 
with the Shielded Grid Six, as will 
be found specified in the list of parts 
accompanying this article. So operated, 
it will provide superheterodyne selec- 
tivity, surprising simplicity of oper- 
ation, and volume equal or greater 
than that obtainable from a standard 
tuned R.F. and ordinary superhetero- 
dyne receivers. 

The Karas A. C. 
Equamatic 

(Continued from page 102) 

Contact is made also to the ter- 
minals of the cable socket under the 
baseboard. Each terminal of the 
socket is given a color different and 
this color .corresponds to that of the 
wire in the cable with which it con- 
nects. When connecting this socket 
with the power wires of the set the 
following system should be followed: 
"B+ Power" connects with green; 
"B+ Amp." connects with pale green, 
"B+Det." connects with blue, "B -," 
"D -" and Ground connect with yel- 
low and brown, "D+" connects with 
Black ; and the red terminal of the 
socket is not used. In addition to 
the parts mentioned, several fixed 
condensers and resistors are mounted 
under the sub -base. 

After the condensers have been 
mounted, and before the front panel 
has been fastened in place, the coup- 
ling unit is passing over the shafts 
of the two condensers. The con- 
densers should be adjusted so that 
their plates are in the same relative 
position and then the set screws on 
the coupling unit should be tightened. 

This view also shows that the coils 
are mounted at an angle. This is 
necessary in order to prevent inter - 
stage coupling. The correct angle 
will be found indicated on the drilled 
sub -base, if one is used ; and it is 
shown also in the sub -base drilling 
layout. 

For the operation of this receiver 
it will be noticed that a "D" potential 
is called for as well as the usual 'A' 
and `B" potentials. This is made 
necessary by the use of the heated 
cathode type of tube in the de+- ctr,r 
circuit ; and if the correct voltage is 
used the sensitivity of the receiver 
is improved. In the circuit the de- 
tector cathode and grid return are at 
ground potential and the "D" poten- 
tial is connected between the cathode 
and the heater of the detector tube. 
The value of this potential is not 
critical and may vary from 10 to 45 

volts, with the positive connected to 

the heater. Also, strange as it may 
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Associated 
Manufacturers 

It operates from any 110 - 
volt house lighting circuit! 

HE NEW KARAS A- C- EQUAMATIC is the only completely THE 
and perfectly neutralized 5 -Tube A.C. Kit using standard 

Cunningham R.C.A. or CeCo 1% volt, 2y2 volt, and 5 volt A.C. 

tubes. All of the "A" filament supply for this marvelous new set is 

furnished by the new Raras A- C- Former Filament Supply, Type 12. 

Those who build this great receiver will have a set that is two years 
ahead of them all! 

The Raras A- C- Equamatio does away with all need for "A" bat- 
teries and chargers, the Karas A- C- Former providing a constant, 
noiseless and unvarying filament supply of correct potential for each 
of the A -C Tubes used in the set. And this is accomplished without 
the sacrifice of a particle of the matchless tone, remarkable selectiv- 
ity, splendid distance -getting qualities and tremendous volume for 

which the Karas 2 -Dial Equamatic has become famous. 
The Karas A- C- Equamattc is the perfected product of the Karas Engineer- 

ing laboratories. utilizing Karas parts in association with other standard 
parts of the Affiliated Manufacturers who have cooperated with Karas to make 

this great receiver what it is -the A -C -E of A -C operated sets. Because of this 
227 or 

fact you 
327 2,4 volt 

receiver easy to 
Type 226uord326tAtC 1% volt amplifier 

tubes. and a Type 171 or 371 5 -volt output amplifier tube, all receiving their 
current supply from the house lighting circuit through the Karas A- C- Former 
Filament Supply. 

Build this great receiver! Enjoy its freedom from "A" Battery and charger 
troubles! Enjoy its tone, its volume. its selectivity and simplified control. Write 
us TODAY for full size wiring diagrams and complete instructions, which we 
mail FREE on request. Begin to build this matchless A- C- Equamatic righb 
away. 

Karas Eledric Company 
PRECISION ELECTRICAL APPARATUS 

4037- ANorth Rockwell Street- Chicago 

lowest Wholesale Prices 
Send for your copy 
of the FREE New 
1928 Buying Guide, 
giving lowest whole- 
sale prices on all 
latest Radio Parts, 
Accessories, and Sets. One hundred 
pages chock full of radio information. 

We endeavor to sell, day by day, 

RADiO 
Set Builders! 

for less than the 
prices of our legit- 

imate competitors. When 
comparing prices, re- 
member we allow a dis- 
count of 3% for cash. 

Compare our prices 
with others. If they quote lower than we do, 
furnish us with the name of the concern and 
the page number of their catalog, and we will 
meet their price. Write now for catalog. RLG 

Allen -R o ¢ers -Madison. 
35 WEST 31i1 ST. ' "` °"v " NEW YORK, N.Y. 
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Lift yourself; out of the common-place! 
Here, in Science & Invention, is educa- 
tion in a most in- teresting manner - unconsciously - without effort the 
valuable knowledge 
of world progress 
becomes yours, and 
a part of you -You 
can not help but 
feel it-and your 
every action will 
evidence it. Such 
knowledge will put 
an added value to 
your business abil- 
ities. 

Keep in Touch with 
Progress - Science 
& Invention is the 

Means 

bIJÒW theProgressofihe World! 
SCIENCE & INVENTION -Here is edu- 
cation l -Let it carry you on to bigger 
things! 

Marked For Progress 
Here is the man of value-the man well 
versed in world progress -the man in con- 
stant touch with progress-it is certain that 
he is marked for progress. 
Every shop, office and factory in the coun- 
try is an open house for him -He rises over 
the heads of others - breadth and scope of 
knowledge push him -. 

25c on all newsstands 
If your newsdealer has none on hand write direct 

Keep In Touch With Progress! 
Science & Invention is the means 
World Happenings will unfold -world 
phenomena will be discussed -then Science, 
Invention, Radio, Chemistry, Astronomy, 
Electricity- everything. 
-That one volume can contain so much, 
and continue, volume after volume with its 
inexhaustible supply of absorbing wonders, 
.e'ill prove a pleasing and valued revelation. 

SCIENCE AND INVENTION 

And you will enjoy it 
What appeals to most people is its inviting, 
non -technical nature which lends additional 
interest and an understanding for all to the 
world's most interesting topics. 

Something you Want to Know? 
Then we invite you to our columns -to a special section in which our readers take an active part in the momentous discussions 
of the day -some giving opinions-others 
asking advice. 

Experimenter Pub. Co., Inc., 

$2.50 by the year 

- 230 Fifth Ave.. N. Y. C. 
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seem, the set sometimes works better 
if the potential is reversed, i.e., with 
the negative terminal connected to the 
heater ; and in some cases it may be 
found that better results are obtained 
if the battery is omitted and the ter- 
minals connected together. When the 
"D" potential is used, the voltage from 
the plate- power- supply unit may be 
employed. 

Scratch Filter for 
Phonograph Pick -Ups 

(Continued from page 154) 

The condenser and coil are simply 
connected in parallel and then in par- 
allel again across the output terminals 
of the phonograph pick -up device. 
This hook-up is plainly shown in the 
accompanying photograph. The finger 
in this illustration is pointing to the 
.005 -mf. condenser, directly in front 
of which is the R.F. choke. 

Hint on Tightening 
Binding Posts 

WHEN mounting binding posts of 
the type that have holes through 

their bodies, it is sometimes difficult 
to fasten them with the holes facing 
in the desired direction. If the under 
fastening nut is tightened, the upper 
part of the post has a tendency to 
turn with it. 

A sharp pointed instrument is passed through 
the hole in the binding post and held in 

position while the nut is being tightened. 

To overcome this minor trouble, put 
the point of a scriber or other thin tool 

through the hole in the binding post, 
and while holding the post straight 
with one hand, tighten the screw on 

the under side of the panel with the 
other. If all the binding posts are 

mounted in this way, their holes will 

all point uniformly, and the wires con- 

necting to them will have a neat ap- 

pearance. 

'll'l'iïl'II I'I'I';_ 

GRadio dealers recommend and use the 

ekko Ground Clamp 
because it eliminates the high percentage of radio troubles 

due to faulty ground 

Imperfect ground contacts are responsible for a high percentage of all 

radio troubles. The ekko Clamp eliminates these troubles by insuring 

perfect contact. Radio dealers know this. That is why they include an 

ekko Clamp with radio set installations and instruct their service crews 

to use it in replacing old faulty grounds. 

The hardened steel points of the ekko Clamp bite through paint, 

rust, dirt, corrosion or any other insulation. Its positive contact insures 

full signal strength. Easy to use. Ground wire screws to Clamp. Clamp 

attaches to nearest pipe by a turn of the screw. Noncorrosive, perma- 

nent. Finished in white nickel. Fits to i % inch pipe. At your dealer's. 

Radio dealers: The ekko Clamp is supplied in lots of ten in an 

attractive counter display that helps you sell this most popular of all 

ground clamps. 

25c 

The Ekko Company 
111 West Monroe Street, Chicago, Ill. 

KITS -PARTS - ACCESSORIES 
A complete stock always on hand -Kits 
-Parts -Accessories -the latest cir- 
cuits! Combined with this, the 
quality and unexcelled service 
of Lewis Radio Jobbers 
make it the largest and 
foremost Radio Serv- 
ice in the East. 
24 -HOUR DE- 
LIVERY- That's 
service for 
you! 

"The House of Service 
Distributors of Only 

the Latest! 
Improved Laboratory Super 

The Custom -Built Hammarlund -Roberts Hi -Q 
Six 

The Official A. C. Browning -Drake 
The Karas A. C. Equamatic 

How to Build the Shielded Grid -Six 
Ampli- A High Voltage B- Eliminator and Power 

fier 
Lynch -Hammarlund Receiver 

The H. F. L. Super 
2 -Tube Silver -Marshall Set with Amplifier 
Harkness Counterphonic Kit 
Victoreen Universal Kit 

SALES & 
SERVICE 

Extended over the 
48 States - Na- 

tional Distribution. 
The Catalog of the Year 

FREE 
Send for it today! 

The most complete edition of 
its kind. More than anything 

else. this catalog will illustrate the 
extensiveness and quality of Lewis 

Radio jobbers. 
RAY-O- VAC -BOSCI 

Cunningham Tubes-- Silver -Marshall- Thordar- 
son- Yaxiey and 100 other Standard Lines. 

LEWIS RADIO JOBBERS 
45 NO. SEVENTH ST., PHILADELPHI A, PA. 

4j)ee;'A1+9 
The leading 9 -tube circuit of the season. Easy to 
wire --easy to build. Famous "D" coils, leading man- 
ufacturers' parts -everything new and up -to -date. 
Write for free pamphlet. 

LA PEER ELECTRICAL MFG. CO.. 
604 Hearst Bldg., Dept. LG2. Chicago. III. 

Quality Fixed Electrical Condensers 
Past Ht -Test extra -capacity Con- 
densers for all purposes meet all 
teste. High insulation resistant: 

One -piece die -press. steel houeln 

impervious to climatic changes. Laboratory treatmen 
-moisture content removed, assures dependable service 
Millions in use since 1919. Fit all units. Write 

t bik 
Q982 Barry Aye., 

Dent. R.L n. 
Chicago. U.S.A 
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VERITAS 
RESISTORS 

The Resistor that Puts Resistance Coupled 
Audio into the Forefront 

Volney D. Hurd, Radio Editor, the Christian Science Monitor, says - 
"Resistance Coupling has been retarded due to the inability to 
stand up under high voltages over any useful period. The 
development of a new type of Resistor by Stratford Allen -, 
brings this type of Audio into a fixed place in Radio." 

Send for VERITAS BOOKLET RL-1 

10 -Watt Veritas Resistor 

TOBE DEUTSCHMANN COMPANY 
CAMBRIDGE, MASS. 

The funniest book companion 
of the day! 

CONTENTS IN 
PART 

Chapter Vun -A cor- 
rected edition of de 
woild's gratest potery. 

De Shooting of Sem 
de Jew - Voodman 
Spare Dot Tree -De 
Keed's Lest Fight-De 
\Village Blecksmit - 
De Face on de Bar 
Room Floor -An Old 
Sweetheart From Mine -and six others, fam- 
ously funny. 
Chapter 2 - Silas 
Greene ansers all 
itwestions relatin' to 
life, liberty, and the 
pursuit of members a 
the opposite sex. 
Third Worse -In wich 
Abner Greene, the son 
of Silas, tells of his 
conkwests over the 
fare sex, and attempts 
to express his views 
on matters uy interest 
to nobody. 

You'll laugh! laugh! laugh! 
Oil Oil I'm Lcffing -and how you'll laugh! Page after page -illustration after illustration -a continuous stream of innocent, natural humor that will get under your skin in an effort- less way, and bring out every laugh in your system. 
The entire city has adopted this immensely funny book. Its germ of humor and fun is spreading like wild -fire! With it you will laugh as you have never laughed before. Bring it into your home -you need it 1 The atmosphere will instantly become charged with unrestrained laughter. Oil Oil I'm Leffing- 

it is 25c worth of million- dollar humor. ' 
25c ON ALL NEWSSTANDS 

or write us direct 

L7su: 'riffs COUPON NOW! 

THE E. I. COMPANY. 230 5th Ave.. N.Y.C. Gentlemen: Hore is my 25c (stamps- roln). Please rush through my copy of "011 01! I'm Lefug." 
Name 

Street 
City State 

A Two -Tube Socket - 
Power Set 

(Continued from page 147) 

Two UX281 rectifiers (the Unipac 
will work entirely satisfactorily with 
only one rectifier tube but with 
slightly lower voltage delivered to 
the 210 tubes) should be inserted in 
the two right -hand sockets. One 
UX226 should be placed in the left - 
hand socket and two UX210 tubes 

.in the middle sockets at the left end. 
If desired, the Unipac may be op- 
erated with only one 210 tube at first 
the other being added later or only 
where high volume without distor- 
tion is required. The loud speaker 
should be connected to the right - 
hand pair of tipjacks on the Uni- 
pac, and the two output binding posts 
of the tuner connected to the two 
left -hand tipjacks of the Unipac. 
To operate the set, the receiver is 
tuned as usual. On local stations 
the volume obtained should be equal 
or greater than that experienced with 
the majority of four, five, or six tube 
sets, and the tone quality finer than 
that of any other receiver. 

For phonograph operation, it is 
simply necessary to remove the two 
connections from the tuner to the 
left -hand two tipjacks of the Uni- 
pac and to connect these tipjacks to 
the cord tips of some magnetic pho- 
nograph pick -up. The Unipac am- 
plifier will produce with a standard 
record pick -up sufficient volume for 
dancing in a hall one hundred feet 
square, or even larger, with only 
one loud speaker ; while with two or 
three loud speakers, it will give 
more than sufficient volume. A num- 
ber of these Unipacs are used in 
small movie theatres with two or 
three loud speakers and provide pho- 
nograph music with the sane volume 
as an original orchestra would in a 
theatre. Of course, the depth and 
richness of music delivered by the 
Unipac using good electrically cut 
records is far finer than would nor- 
mally be obtained in a small thea- 
tre with the usual small theatre or- 
chestra of a few pieces, for all of 
the better dance records are made 
with multi -piece orchestras and the 
Unipac reproduces them with all of 
their natural warmth and richness 
of tone. Using the Magnavox dy- 
namic cone loud speaker, the repro- 
duction of the set and Unipac com- 
bination for either radio or phono- 
graph, is truly astonishing. The 
Magnavox speaker is available with 
a field requiring a 6 volt battery or 
trickle charger to excite it, or, in 
another model, with a 100 volt D.C. 
field which can be connected directly 
to the Unipac. 

r 
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RADIO LISTENERS' GUIDE AND CALL BOOS 

Heat -Proof Mounting 
for Resistors 

yARIAIThE 
resistors of the open 

wire -wound type, when used as 
voltage regulators on "B" socket - 
power devices, develop a considerable 
amount of heat. Although the wire 
itself and the body on which it is 
wound will withstand this heat with- 
out trouble (in well -made resistors) , 

it is not a good idea to mount the in- 
struments on wood or composition 
panels that are easily affected by heat. 

Showing how resistors can be mounted on a 
small asbestos panel. 

If the power unit is kept running for 
several hours, particularly in a poorly 
ventilated cabinet, the accumulation of 
heat is likely to char the panel or at 
least to start decomposing it. 

Trouble of this kind can be avoided 
by the use of a resistor- mounting 
panel made of asbestos. This ma- 
terial, which can be procured in hard- 
ware and plumbing supply stores, is 

easily drilled, and since it is abso- 
lutely fireproof, is ideal for the pur- 
pose. 

The accompanying photo shows how 
two resistors can be mounted such as 
employed in "B" units. 
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If TUBES/ 
Could Talk. 

A ' MPERITE- 

Mich ;dog 
of our 
`)ubes 

They would tell you - that only at the 
precise and definitely prescribed fila- 
ment current, or temperature, can their 
tonal qualities, clarity and sensitiveness 
be brought out to the full. That A 
battery current constantly varies accord- 
ing to the age of the battery and state 
of charge -and operation with too little 
or too great current is certain death 
to efficient tube performance -and too 

quickly, of the tube itself. That only AMPERITE 
can automatically supply and control this exact 
current despite battery variation - as long as 
sufficient current is to be bad. That you should 
never confuse AMPERITE with fixed filament 
resistors which do not do the Amperite's job. 
AMPERITE is sold by dealers everywhere. Price 
sid0 mounted (in U. S. A.). 

Write for FREE Amperite Book" of the season's best circuits 
and latest construction data. Address Dept. RR -1 

ll company 
50 Franklin St., New York 

PERITE 
REG. V.S PAT OFF. 

Ìhe "SELF-ADJUSTING" Rheostat 

Two Years and 7 Months Service On 
A MOLLIFORMER "B" UNIT 

Without Any Expense 

Various models built for use with 
25- 30 -40 -60 cycle current. Prices 

range $17 to $30. 

This is the record made by a physician 
in an Iowa town. Scores of two -year 
records-without renewal of rectifiers - 
have also been reported. 

WHETHER 
you build your own or buy complete, MOLLI- 
FORMER "B" UNITS should be your choice. 
They are built to last. Now in their fourth 
successful year. 

TESTED and APPROVED 
MOLLIFORMER "B" UNITS have been 
tested and are approved by over 20 laboratories. 
They are unexcelled for installation where free- 
dom from breakdown trouble and high quality 
with low cost is the paramount issue. 

If your Dealer does not handle MOLLI- 
FORMER "B" UNITS, accept no substitutes, 
but write direct to the manufacturer. 

C. E. JACOBS MFG. CO. 
2801 -5 N. Kedzie Ave. CHICAGO 

LIGNOLE RADIO PANELS 
"The Professional Builders Choice" 

SPECIFIED NINE IN LINE 
FOR WORLD'S RECORD 10 

Write For Price List 54 -LG TYRMAN 70 

THE LIGNOLE CORP., 508 South Dearborn Street CHICAGO, ILL. 
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Sets are 
not costly 
with this 

book! 

T lE IL lE V II S II O N 
Wonder of the Age 

Any 
amateur 

can build 
one! 

Every day TELEVISION is gathering momentum -the shadow of its greatness is already here. Now is the time to 
develop with it! -and as with Radio, be carried to the top of success! Be a pioneer -Build your own! 
One of the great electrical companies has announced that it will be five years before the first commercial set can ap- 
pear, but this book, ALL ABOUT TELEVISION, will show you how to build a fine, workable set of your own - 
economically. And with it, you can take an active part in the experiments that are being conducted daily. 
This is the latest book on the subject -it contains all that is known. 
116 pages -9 x 12 inches -fully illustrated- diagrams -construc- 
tional data- parts. 

ALL ABOUT TELEVISION- 50c -on all newsstands. 
If your dealer has none on hand -USE COUPON 

Experimenter Pub. Co., Inc., 230 Fifth Ave. 

Experimenter Pub. Co., Inc., 
230 5th Ave., New York City 

Gentlemen: I enclose 50c 
TELEVISION. for one copy of 

Name 

Street Address 
City State 

FRENCH HUMOR 
SPECIAL 
TRIAL 
OFFER 

15 issues si 
°- 

1 OC 

on all 
Newsstands 

With this SPECIAL OFFER, we introduce you to the World's 
most celebrated humor -FRENCH HUMOR- direct from 
France - zestful- spicy -and illustrated by the artists of, France. 
Take advantage of this SPECIAL INTRODUCTORY OF- 
FER-15 issues $1.00-Get your order in now -you have 
something coming to you! 

FXPERIMENTER 
PUB. CO., Inc., 
230 Fifth Avenue, New York City. 

I Gentlemen: 1 wish to take advantage of your SPECIAL 
I INTRODUCTORY OFFER -15 issues of FRENCH HUMOR 

for $1.00. Enclosed is my $1.00. 
I Name 

Street Address 
City State 
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RADI(. LISTENERS' t]UIDE AND CALL BOOK 

Profits in Custom - 
Se. tbuilding 

(Continued from page 68) 

radio in order to give all radio users 
the best possible service and build the 
radio business on a firm foundation. 

A concern that sells radio receivers 
needs to be in a position' to install 
them and service them. Its business 
in radio may be a side line, not large 
enough to jujstify its keeping a man 
on full time for such work. It may 
be glad to receive from the community 
set builder a proposition to install and 
service its sets. 

The set builder might sell receivers 
for the concern, on commission, where 
he could not sell his own home -built 
outfits or produce them fast enough to 
supply the demand. It would be an 
advantage to be able to say to the 
customer that he could supply stand- 
ard factory -built sets if that was what 
was wanted. A reliable service man 
who went about meeting people in the 
community and looking for business 
could increase business and save ex- 
pense for a radio store or depart- 
ment. 

The community set builder meets a 

real need in the community because 
only one home out of five is using 
radio at present anc'_ the others have 
not been reached by the ordinary 
merchandizing methods. 

A Combined "B" 
Eliminator and Power 

Amplifie r 
(Continued front page 139) 

separator and mounted on the front 
of the baseboard by means of brass 
angles. The audio transformer, Ti 
and loud speaker choke, T2, resistor 
mounting with resistor R4, and all 

small filter condensers, are then as- 

sembled on the baseboard as seen in 

the accompanying photo. 
The voltage delivered by this device 

is very high and it should be handled 
accordingly. It is best not to handle 

the eliminator while the power is 

turned on. 

A TRANSFORMER 

191 

r 

i 

. . ,c'?Z2.?2. At V 

BRAIDITE 

Corwico "FLEXIBUS" 
Corwico ' lexibus" is a 
flexible insulated hook -up 
wire. It makes a neat 
and .efficient product for 
"point to point" and sub - 
panel wiring. blade in 
various colors --solid or 
stranded tinned copper 
wire. 
"Corwico" Colored Rubber 

Hook -up Wire 
Made of tinned copper 
wire covered with live 
rubber sufficient to with- 
stand any voltage used in 
radio. Made in various 
colors; stranded flexible 
and solid tinned copper 
wire. 

The Braid Slides Back 

Hook-Up Wire 
"Upon examining and testing "BRAIDITE" I 
find it to be the best hook -up wire that has 
been brought to my attention. The gain in 
neatness occasioned by its use is a real factor 
and I shall use and specify it in my circuit 
development work." 
The above is a recommendation by one of 
radio's best known professional set builders. 
We have received similar letters from many 
others, including amateurs throughout the 
country. far They 

to superior 
prefer although 

ordinary hook -up wires it c sts 
less. 
Braidite is made in red, green, yellow, brown 
and black. 

Sold by All Dealers. 
If yours' cannot supply you, write us direct. 

25 f 35o Stranded Braidite 
35o 

2h ft. Solid Braidite 

CORNISH WIRE COMPANY 

30 Church Street, Dept. R.L. New York City 
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Get Your Silver- Marshall Parts 

DICK 
from W. C. Braun Company 

11111.11111111111.1.111.11.1111 Official Wholesale Distributors 
We are wholesale distributors for all Silver - Marshall 

on hand for products. 
mmediate shipments 

stock of is 
to fill dealers requirements 

anywhere. 
Everything in Radio 

We carry the largest and most carefully selected line 
of radio goods in the country -the lines of the leading 
manufacturers of sets, parts, kits and accessories. 
Mail orders given special attention. We are fully 
equipped to serve dealers on mail orders promptly and 
efficiently. Our new 214 -page dealers' catalog lists 

over 4000 items in radio, electrical goods. sporting 

goods and allied lines that keep the dealers' business humming twelve months of the year. 

Write for free copy of this catalog on your letterhead and learn about our successful 

dealer plan. 

h on11 e.e> zml adm, 
597 W. Randolph St. 

,L NOIS 

NEW YEAR - NEW IDEA 
PATENT YOUR IDEAS 
Call or send me a sketch of 

your invention. phone LONgacre 3088 

FREEInventors Recording Blank 
Confidential Advice 

TI S. and Foreign Patents secured by 

Z.H.POLACHEK 
Reg.PatentAttorney 
Co " n1t. Engineer 

1234 Broadway. New York 

DUPLEX 
POWER TUBES 

No Rewiring -No Adapters 
Write for information 

HAVEKOST & SIMONDS 
154 Nassau St. New York, N. Y. 

www.americanradiohistory.com

www.americanradiohistory.com


192 

FIRST THÈ LATEST! 
A Service That Means More 

Profit for Dealers 
IHIS year has been a difficult one for the Iidealer 

because of the many changes that 
have taken place in radio. But Braun dealers 
have been able to keep pace with every new 
move. When the newest A -C sets came out, we 
had them. And everything connected with 
operation, the new grid tube, the 
newest A -C circuits and accessories, 
were immediately avail- 
able to our dealers and 
customers. Braun dealers 
make more money by be- 
ing able to keep up to date 
always. 

Here the retail dealer may draw 
upon the largest, most complete 
stock of radio receivers, parts, acces- 
sories and supplies. In our books 
will be found the latest circuits, as 
specified in the various radio pub- 
lications. Our force of experts ren- 
ders aid in selling and advertising, 
and more than a hundred trained special- 
ists assemble and dispatch your orders - 
12 hours (or less) service on mail orders, 
2 -hour service on telegraph, telephone and 
air mail orders. Inspectors, dealers' repre- 
sentatives are here -the most highly or- 
ganized staff ever brought together to 
assure quick, intelligent service and fair 
treatment for our dealers. 

MONROE 
RADIO SETS 

. rm IOFI. of Anllnirizrd Dealeralrl 

New Line of Monroe Radio Receivers 
Prove Instantly Popular 

Last season our line of Monroe sets enjoyed a 
phenominal popularity in every section of the 
country. Into their construction we placed the 
very finest materials obtainable, and only the 
most highly skilled workmanship. As a result, 
these sets became very popular with our dealers, 
because of the lack of servicing and the trouble - 
free service which they gave in the hands of the 
users. This year these old dealers will push 
these sets to the very limit, and although our 
appointments have been very widespread there 
are many good districts yet open for the 
Monroe franchise. 

World's Largest Stock of 
Radio Goods.- The Biggest 
Organization and Improved 
Service Facilities Help Braun 
Dealers Make More Money in 
the Biggest Year in Radio 
History 

This has been one of the greatest years of activity in radio since its inception. With 
broadcast conditions vastly improved and reception apparatus largely perfected, there 
is a new wave of public confidence and a renewed interest in the purchase of radio 
apparatus. Thousands of backward fans are equipping their homes with radio this 
year. We are backing our dealers up in this rush of business and we are doing it daily. Nowhere else may they find such wide selections and obtain such quick service. This niaces the Braun dealer in a position where he easily overcomes all competition. 

Every Radio Dealer Should Have Braun's Latest 
Confidential Wholesale Price Guide 

Thousands of dealers everywhere use the Braun Book as their guide in selling and expanding their business. If you are not now on our list, write us on your letterhead. If not rated, kindly note names of two wholesale establishments from whom you now purchase. We want every established radio dealer in the country and abroad to have this guide. 
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CIRCUIT DIAGRAM 
OF SCOTT 

WORLD'S RECORD 
SUPER 10 

WILL BE SENT 
UPON REQUEST 

ByTest 
The fact that 
Mr. E. H. 
Scott, whose 
fondness for 
far distant 
reception led 
him and his 
World's Record 
Super 10 into 
the spotlight of 
world -wide fame, 
endorses and uses 
a Subantenna in 
his laboratory 
work and at home 
is conclusive 
proof of the merit 
of this device. 

ANTENNA 
proved 
by 

best t 
4OO MILE 

SCOTT WORLD'S RECORD SupeliO 
Read the letter reproduced above. It contains the official answer to 
the question foremost in the mind of the inveterate DX listener. 
"DOES Subantenna increase distance?" E. H. Scott, the inventor of the WORLD'S 
RECORD SUPER 10 -the receiver holding more distance records than any other, 
says Subantenna DOES. He says it not only increases distance but that it gives absolute 
clarity on far -away stations when a loop or up -in the -air aerial brings mostly static and 
noise. Thousands of fans, hundreds of whom have so written, confirm Mr. Scott's finding. 
For instance, J. White of Brooklyn, N.Y., picked up Sydney, Australia -10,144 miles 
away -with a Subantenna. Reception was clear, but the instant he switched to a 200 ft. 
up -in- the -air aerial, the reception became a jumble. From all parts of the world come 
letters describing truly amazing distance,tests in which Subantenna asserts its superiority. 

Listen in on Static -Free Ground Waves 
Enjoy Louder, Clearer, Better "Distance" 

The picture at the right explains why Subantenna brings in far distant stations when other types of 
"pick -up" fail. Subantenna, as the picture, shows, intercepts only the ground component of the wave. 
This wave is always practically pure and static free. Hence, the radiosignal dominates and comesin clearly 
regardless of the condition in the air. Result -loud, clear DX, irrespective of the weather or the season. 

Authorities and Thousands of Users Prove 
Amazing Merit of SUBANTENNA 

AUSTRALIA 
John White of Brooklyn, New York, 
has verifications from station 2FC, 
Sydney, Australia. and 3AR Mel- 
bourne, Australia, of reception made 
possible by aer B N 8[INNA. 

SOUTH AMERICA 
"To show you that 1 received a pro- 
gram from Station P W X ln Havana 

CLOVERLaE. 

Cuba, I enclose herewith a verifica- 
tion card from that station. On 
January 28th, I received a program 
on my set broadcasted from Buenos 
Aires, South America, at 10:15 in the 
evening. Many other long -distance 
stations have been beard on my set 
after installing the Subantenna. I 
never could receive such distance on 
my outside antenna. " -W. C. F.. 
Chien g n 

tfimmatoro 
t. in sweetness and clarity the instant you switch 

eLlifetime "B' Subantenna, this test is Free. Obtain a Sub- 

85 MU. Tube 
A new, better, ad- 
vanced type "B" at 
a new, lower price 
than any other unit 
of equal capability. 
Supplies fixed volt- 
ages of 2245-90-135 
and 180 volts for 
power tube from per- 
manent, non- adjust- 
able taps. No "motor - 
boating." Will run 
any standard set.Tbe true 

lifetime " eliminator. 
because built of the finest quality mate- 

rials that money can buy. Guaranteed 
for two years. Test it FREE. Mail coupDon 
for full details of FREE TRIAL OFFER. 

FREE TRIAL 
Make this Convincing Test at Our Risk 

"MORE STATIONS Install Subantenna. Leave your old aerial up. 
NO STATIC" Select a bad night when DX is almost impos- 

sible with the ordinary aerial. Make a compar- 
Subantenna. on the loud speaker, 1SOn station for station, connecting first your that I have never been able to reach aerial, then Subantenna. If from stations that with my outside aerial. It absolutely = If, 
cuts down interference to the mini- are just a mess of jumbled noise with the old mum, cuts static out too-not Just aerial, you don't get reception that rivals local gran Duct -but cat out. " -H. S. M., y g p 

0 

antenna from your dealer or send coupon at 
and Cloverleafonce for scientific explanation of Subantenna 
AUTOMATIC and for particulars of GUARANTEE and FREE 

A and B TRIAL OFFER. SEND COUPON NOW! CONTROL __ - CLIP and MAIL AT ONCE 
,CLOsrsRLEAF MFG. CO. u 

'Tell me all about SUBANTENNA: your unqualified, un- 
'conditional guarantee and your FREE TRIAL OFFER. I 

Localizes control of 
"A" battery, trickle 
charger and 'B" Elim- 
inator in the switch 
on your set. Installed 
In a minute. Never 
needs attention. 
When you turn your 

set "off." the Cloverleaf Control automatically 
turns the tubes off, the "B" Eliminator o 
and the trickle charger on. When the set 
switch is turned "on," the opposite takes place. 
Try at our risk. Check coupon for full details. 

2713.XCanal St., Chicago, Illinois 

Also send me particulars of 
Cloverleaf LIFETIME "B" Eliminator 
Cloverleaf Automatic A and B Control 

40 Send FREE Circuit Diagram of Scott World's 
Record Super 10 

Name 

CLOVERLEAF MFG CO. 1 9treet 

2713 -X CANAL ST. CHICAGO, ILL. i,T islinsimmmgaissumsgssos issil:>=.so.J 
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THE NEW OFFICIAL BROWNING -DRAKE KIT 
THIS new Official Browning -Drake Kit is, an 

advance in radio design and engineering. 
cln exclusive product of the Browning -Drake 
Corporation, it incorporates electrical and me- 
chanical refinements which simplify construc- 
tion of receiving apparatus and assure efficient 
operation. 

ONE knob controls the single drum illumi- 
nated dial, giving a new smoothness of 

tuning with absolutely no trace of backlash. 
Coils and condensers are " precision- placed " in 
the laboratory. 

With this new Kit as a basis, it is easy tct 
build either the new Official Browning -Drake 
five tube Kit -Set, or the new Official Browning - 
Drake Two Tube Tuner which may be used 
with any one of the power amplifiers tested and 
specified by the Browning -Drake Laboratories. 

c.Attractive cabinets are supplied for these 
new Kit receivers. 

Constructional booklets may be obtained either 
from your dealer or direct, for 25 cents. 

BROWNING-DRAKE CORPOKATION 
CAMBRIDGE MASS. 

DRAKE, 
- ---, . Vi `I 
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