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Crosley Model 51

$18.50

In 24 Days the Crosley Model 51 Became the
Biggest Selling Radio Receiver in the World

QOn Monday morning, February 4th, Powel
Crosley, Jr., returned to his desk after a
two weeks' hunting trip in Mississippi.
He brought with him the idea of an en-
tirely new Radio Receiving Set to be added
to the Crosley line.

A short conference with his engineers fol.
lowed. On Tuesday morning, February 5th,
a model had been completed and tested.
These sets were put into production im-
mediately after the model was approved.

On Tuesday afternoon, February 5th, night
letters were sent to the leading distributors
of The Crosley Radio Corporation announc-
ing this new model, which had been called
MgDEL 51. Wednesday afternoon, the
orders commenced coming in, showing the
faith of the distributors in anything brought
out by this Company. Announcements were
made in leading metropolitan newspapers
of the country on Saturday and Sunday,

February 9th and 10th. Shipments com-
menced about February 13th and were im-
mediately followed by an avalanche of com-
plimentary letters and orders, and have
creased steadily ever since.

Production started at 50 a day—was in-
creased to 200—then 300—and on February
28th, just 24 days after the thought of this
set had been put into being, the production
reached 500 a day. Orders were received on
February 28th for 1,115 of these sets—every
effort being made to increase the produc-
tion to 2,000 sets per day to supply the
phenomenal demand for this new model.

This message was writte_n on February
29th in the face of promises of an even
greater record than is indicated here.

The demand for this set has not in any
way lessened the sale but has increased the
orders on various other models in the
Crosley line.

NOW WHAT 1S THIS SET THAT HAS MADE SUCH AN ENVIABLE
RECORD, WHICH IN 24 DAYS HAS, WE BELIEVE, BECOME THE
BIGGEST SELLING RADIO RECEIVING SET ON THE MARKET?

It incorporates a tuning element made fa-
mous in the Crosley Model V, the $16.00 set
used by Leonard Weeks of Minot, N.' D., i

his consistent handling of traffic with the
MacMillan Expedit oo at the North Pole:
a genuine Armstrong regenerative tuning
and detective circuit.

Now, to this has been added a one stage
of audio frequency amplificition. With the
well-known Crosley Sheltran 9 to 1 ratio
transformer, giving an "unusual volume..;
Thus, this set uses 2 vacuum tubes. 5

It is the ideal all-around receiver. - For
Tocal and nearby broadcasting statjons, "it
will operate a loud speaker, giving “phano-
graph volume in the home. Under reason-,
ably good receiving conditions, it will bring

in stations up to 1,000 miles, with sufficient
volume for the'average sized room.

When' receiving conditions are bad, how
ever, head phones should be.used on dig-
tant stations. al

This Receiver is unusually selective—it in-
corporates standard Ssockets so that all
makes of tubes cin be used. The various
units are.mounted on beautifully engraved

.grained -papels, and mounted in a hard-

wood, mahogany finished cabinet, which
completely engloses all parts and tubes.

A glince at this beautiful instrument sells
it, and .the ‘results it gives create many
fr{rgnds for it. Perhaps the most startling
thing ©f all is its price—$18.50. Add 10%
ekt 6f the Rocky Mountains,

Licensed under Armstrong Regenerative Patent No. 1,113 149

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY, Jr., President

Formerly
The Precisien Equipment Company and Crosley Manufasiuring Company

440] ALFRED STREET

CINCINNATI, OHIO
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ESSEX RADID SPECIA

Proof of Results—Can’t Be Beat at Four Times the Price

GUARANTEED

exactly as represented—

read testimonials

Works on a Pulley Line
The landlord will not allow me to
put a permanent aerial up so I
have a run of about 40 feet on a
pulley line and I run wire out. Last
evening I received with your set
KDKA at Pittsburg, WYG at
Schenectady and all the local sta-
tions. Anyone in doubt about your
set refer them to me.

E. T. PETERS,
118 Waverly St., Yonkers, N. Y.

Does All You Claim for It
I bought your parts and without
any previous experience built the
set in one evening and it is bringing
in distant stations loud and clear.
It does all you claim for it.
RALPH L. HARDEN,
St. Louis, Mo.

Picks Up on the Detector Alone
Your SX RADIO SPECIAL sure is
a wonder. It beats my honeycomb
set and picks up distant stations on
detector alone.

EDGAR R. TAYLOR,
1039 Simpson St, N. Y. C.

SX Special Is Selective

I can substantiate your claim that
your SX RADIO SPECIAL is se-
lective, simple to cperate and a sure
DX getter. I have experience
with various hook-ups but none can
compare in my estimation to yours.
GEO. PETERS, 519 Central Ave.,

Jersey City Heights, N. J.

Gets Canada to Pittsburgh
I tuned in at 835 and heard the
Northern Electric Co., Montreal,
Canada, and without any trouble I
picked up WGY Schenectady,
§DKA Pittsburgh, all before 10
. M.
MATTHEWS MENDICINO,
406 E. 19th St, N. Y. C.

No Dead Spots
I am located in one of Brooklyn’s
dead spots, where it is impossible
to receive with a crystal set but
now with your SX RADIO receiver
they come in with remarkable vol-
ume. As a DX receiver this set is
a wonder. It has already pulled in
40 stations from all parts of the

country.
M. A. W. RUSIN,
Brooklyn, N. Y.
Far Superior to Any
I wish to state that after hearing
quite a number of other one tube
sets yours is far superior to any [
have heard. It not only tunes in
distant stations but same do not
fade. It holds the stations for
any length of time, clear and with
great volume.
B. H M. CLARK,
375 Main St., Danbury, Conn.

$ 1 5 COlVflEEETE

$20 COMSIIELTETE§

617 WEST 125TH STREET

Includes Cabinet, TuBes
and All Batteries

AS SET LOOKS WHEN COMPLETED

This set, that only costs a mere fraction of the elabor-
ate made-up sets, gives results that equal equipment
costing from fifteen to one hundred and seventy-five
dollars more.

It contains the four essentials in Radio receiving—
Simplicity, Distance-getting, Selectivity, and Volume.

It is so simple that the average twelve-year-old boy
can set it up and have it operating in one hour’s time.
It permits tuning out all stations except the one wanted.
and it gets the station that you want when you want it.

Plenty of volume at all times; in fact, many Essex fans
tell us that they actually can operate a loud speaker
under normal conditions.

SET INCLUDES

Vario-Coupler, Special Winding, 23 Plate Essex Con.
denser, 17 Plate Essex Condenser, Leatherette Cabinet
Standard Essex Socket, Rheostat, 6 ohms, will work
with any tube, 4 Binding Posts, Hard Rubber, 7x10 Hard
Rubber Panel, 3-3” Dials, 4 Pieces Bus Wire, 1 Length
Spaghetti.

This set comes to you with complete book of instruc-
tions covering assembling, requiring not over one hour
of your time even if you have never put a set together
before.

We have prepared a booklet which gives detailed in-
formation on the Essex Radio, with simplified and
schematic drawings, and will be glad to send it to you on
receipt of the price of fifty cents. One of these booklets
is included free with every outfit.

Essex Ra

NEW YORK CITY
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What They Say

about the

BEL-CANTO

Best Bargain Yet

I wish to take this' method
of showing my appreciation
of your loud speaker, which
I consider the best bargain
yet, and is worth twice the
money. You are welcome to
use my name in this conncc-
tion because I think the
speaker deserves a g

boost.
CHARLES ROSE,

6 Beaver St.,, N, Y. C

Wonderfully Clear
and Loud

Your Bel-Canto loud speak-
er is a wonder. It is re-
markable to hear how won-
derfully clear and loud it
reproduces the music. There
is no" distortion and the lqud
notes of the organ and the
highest notes o
can be perfectly heard,

C. W. ALBANY
Albany, L. I.

To Hear Is to Buy

A short time ago my
neighbor purchased one of
your Bel-Canto Loud Speak-
ers, and after having heard
it, I want you to send me
one, at your earliest .con-
venience. Check enclosed.

G. F. WILSON,
Brighton, Colo.

Texas to Canada
on Bel-Canto

I think it is as good as one
selling for three or four times
more. I have tuned in every-
thing on it from Texas to

Canada
LLOYD LATZ
Circleville, O.

509% Better Than
I Expected

Received the loud speaker
in fine shape. It works fine
-—-50% better than I expected.
Am using 224 volts on am-
plifiers instead of 90 volts,
as you recommended, with a
home-made modified single
circuit sat, detector and two
stages of amplification.

JOHN T. CAVANAUGH,

Muskegon Heights, Mich.

Runs It on a 221,
Volt “B” Battery

I cannot give too’ much
praise to my Bel-Canto. I
am running it on a 22} volt
“B"” battery, and have had
the followii\{g stations _loud
and clear: KGO, KF], KH%,
CRCK, WFAA, WSB
WBAP, WBZ.

F. M. GETCHEL,
Oshkosh, Wis,

So Good He Wants
Another

Received your loud speaker
and am quite pleased with it.
Kindly send me another one
as soon as possible. Am en-
closing check for $10.00.

FIEI.ANK C. LAEGEN,
Wallkill, N. Y.

the singer |

7 Polnts of Bel-
Canto Superlortty.
1. Qur own fiber |

~ THE FAMOUS

' BEL-CANTO

ACOUSTICAL e
AMPLIFIER g

Direct from
Manufacturer to You

You cannot buy the BEL.
CANTO through any. dealer.

inch

6. Guaranteed for
one yoar from
date of purchase

Orly direct from us. ~ We save S e
you these three profits— 1. No statltary bat-

teries  required.

Just pluz t» em
2nd stage

Distributor, Jobber & Dealer

Call at our factory, send us your check, money order
or pay postman $10.00. Prepaid to any of

$ .00
v U. S. and possessions. Tel. Vanderbilt 8959

C. 0. D. Delivered Free to Your Door

BEL-CANTO MFG. €0.

BENBEL - BONIS CO., iNC.

'GENERAL OFFICE & FACTORY:

417-419-421 E. 34th St., NEW YORK CITY

Pleased Users

BEL. CANTO

Very Much Pleased

] am not a testimonial
writer, but feel that the Bel-
Canto merits appreciation.
The tone is excellent and dis-
tortion minimized. We are
very much pleased with it.

L. S. HAUGWITE,

Suffolk, Va

Bel-Canto Is Best

During the past two years
I have tried out several
types of loud speakers, nome
of them retailing for less
than $25, but not one of them
can begin to come up to the
Bel-Canto in my estimation.

R. F. SIGGELEOW,

Lanark, Il

None Compare with
Bel-Canto

I have tried several other
loud speakers, but yours has
proven its worth both in
volume and quality of tonme.
I want to say that one would
have to go a long way to find
a loud speaker that will com-
pare with Bel-Canto.

FRED ZIEMENDORFF,

Fbrt Wayuae, Ind

Exactly as
Advertised

The famous Bel-Canto
Acoustical Amplifier received
by me is in every respect as
advertised. A-1 Lou
Slp er, I am more than
pleased with it. Radio fans
should grasp the opportunity
of saving more than $15.00
when they are in need of a
speaker.

EDW. DAPP,

Harrisburg, Pa.

Better Than Any I
Have Ever Heard

Enclosed check for $10.00
and please ship me one of
your loud speakers at once.
I have just heard the one
purchased by Mr, Holland
of this city. It works better
than any I have ever heard.

E. D. JAYNER,

Spartanburg, S. C.

A TFine Piece of
Radio Furniture

Have heard a good many
makes of loud speakers, but
can safely say that in my
estimation, the Bel-Canto is
as good as any I have heard
selling for $25.00 or more.
The article in itself is a fine
piece of radio furniture, as
it has a very fine finish, and
nowhere about it does it
show any cheapness.

ALFRED C. TUFFERY,
Seamen’s Church Institute,
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USE ; . Genuine Ken-Rad Radio Tube
| Tubes Repaired §¢) 50 | | Gereine Ken-Red Radio Tubes

GUu-d"d Ever: !I ea:?a?u::lyz%':m tood.
A b By P Write for yusot of other s;uﬁo bl.lrgal'm.

= 1 u 3'35"5."“{";\ RS ash or C.0
. . - - ! Q.0 O,
Radlo Batterles RADIO TUBE SERVICE CO. MARTIN HARDWARE CO.
~they last longer 239 Centre St. mear @rand St New York CHy | o N. Maln Street Hapliton., Mo.

DO NOT ASK l

\Nw
Zfﬁ( 0,% FOR A GRID LEAK |
Yan DAVEN RESISTOR |

—

It Is Just as Easy

']'HEBRADY LEAK b and Means a Lot More.
> ; DAVEN RADIO CO.
.Al.tho.ugh lt l,? Caf.n‘ldgcwpc ““Radlo Resistor Specialists’® {
itis different in principle from 2 e o=t s N | | ) radto writers
- 5 — — are enimous In “their praise
any Variable Grid Leak you s L mulel:SCH D
have ever used before. VACUUM TUBES N\ $7.50 VACUUM
: %) | CRYSTAL
< REPAIRED QP v
3 ) HAT IT IS
\'_/ w 8! mo
iy 00 WD-11, WD-12, ' Pat, Pending 'A“'lg:ed“"e?'dﬂm u':“z"i
COMPLETE WITH MICA CONDENSER UV-201A, UV-139 $2 50 then 1a elmpiy 4B wnosual @eidod o
/XD PERFECT LEAK MOUNTING $ and others for . 1y =
O IR N et e o e oY s et s A e e s

a ewring mounting to proteet it from

o Send your dead tubes. All you pay is $2.50 s
A . O plus postage to postman. The vaeoum prevents any contamina-
/ tion of the erystal surface.

nfproudﬂu"o(jppq,n.tus THOMAS BROWN CO 7
3 'or Reflex Bets—Nothing Better
-I—ow 511-519 ORANGE ST. NEWARK. N. J. Manufacturer's Agenta
R T ELLESS RADIO EXCHANGE. INC.
49 Vessy St., N.Y, Cortlandt 0405-8788

Complete Ports
for 3. 4 and 5 Twube

Complete Parts  REINARTZ

With FREED-EISMAN OR FADA LICENSED PARTS
7x28x3-16 drilled and engl

SALVAGE MEANS panet with baseped. f

Save, Service, Satisfaction

| Consisting of Our Prlee § ‘E‘::IOB:;&T““ Trane.
7x18 Formlu; ranel.. ~$|-7dg When you buy that radio ap- | .001 Mica Condenser.
Howard VerRhoo . 133 paratus  from the Chicago 3 Filemert Conton) Tamas ™ {
23-Plate Var. Condensor.. 1.45 Salvage Stock Store, the gf_l::n;nslsln:tnl Jaska,
H1-Plate Var. Condenser.. 1.35 worlds greatest radio store, 1 Now:rd Vernlor Rheostat.
| Relnartz Coil........ ... 195 you can be certain of these I Howard Plain Rheostat
Rreshman Var. Grld Leak three things: Strip of Bakefite. |
and Condenser comb 78 8 Binding Posts,
3 Switech Levers. .475 1. You have saved money 2 Firth Scekets.
g g:)r;dlg\lvlt'::“;n .‘8 through the hundreds of t 3 Gang Firth Socket whh
25 ft, Tlnned Wire 15 radio bargains made possible 20 Foot Bus Bar Wine
Basobonrd for Mtg... .. 0 25 by our  enormous buying Serews, Nuts and Misssllancous set. |
ueprint with complete in- power, . o
%ht?nllur: e e saniing . Cor;flr'::e!lon Book and Sshematte
and wirlng 3 2. You have beem served in- Grid Leak and Mica Condesesr.
Reg. Price, $21.69 $ll 45 telligently by men who are
Our Price g qualified radio experts. : = 3-Tube Set 5-Tube Set
= A i
Panels Drilled FREE || Westorn Eloctric | 3 You bave bought quaty f “.'°“;l“"°d §26.60 $46.25
Speelally drilled pasels are Ineluded I bes apparatus cause we le ectric eadset
elth sach of the sets Miustrated and VT-2 Tu nothing but brand-new mer- New Catalog Ready!
doseribed sbove, Wo glve this free $7.45 chandise GUARANTEED to $3-65
serylve only on panels Ineluded = give complete satisfaction. Send 10c

with eomplote sets.

for copy

VARIABLE CONDENSERS today!
. oday

$7.00 value, 43 Plate Vernler $3.85 v !

it i 42 o v a8 Save On Specials Here! FORMICA

6.00 vatue. 11 PlInte Vornlor B 0 %/

;.;5 vnllua. 48 f':lh‘m ’\‘Iar\zlnr l|'7 go 1 Lcs < EA D$1Agg Cl;:e;ogrzglgn $2-75 PANEL sq. in. 1;’0 ("

.80 value, 43 nte ‘e . at. .

3.70 value, 50 il el IL i

130 e 2% e M 132 | Gowmns Tues aie Toeuwm e g1gs | TUBING in. 10c

226 vnlue. 5 Plato NOW .~ .25 gggﬁi'ﬁg“"i- $12.50 ESRSHORMER

omplote Parts for ALL Rocolvers . sot. B Genulne 3 In. and 4 in.
;-g::nhua" E:I'!‘:ll"“él‘ N nggg {r;shgsr'\‘ GRID LE%K BAKELITE y I,S';I?NTEurvﬁorB FPISLISSO

- 1 n . DIALS J 1:250 Turns. || 271,50

Honeycomb Recelver b ik (7195 DENSER 6 c 1,000 T oo 1
L Adion 8.95 SR Mouldod VARIOMETERS 750 Turns. .. ] > 8

: S 1.00
Overland._ Cirault o2 100-1t. RIBBON @] 45 and COUPLERS, values up 250 Tumns. . ... .78 At )
ayos . cue .95 AERIAL. . B % to $7.00. 3 65 150 Turns, ce.. .60
Supordyne Rogolver . 15.88 at $ . 100 Turns 50 \ g
Long-45 "€ lroult - e2s Soble PHONOGRARK T 75 Tuens. 0 a0 ANV
ckadny L K E . Wost, . i : !
8upoer Hotorodyne oh 50 MENTS, . . 65c v;;'TuEllaogsr.hea. $7.45 gg od'%s Turns. :33 et
T TSSSSS———————..
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BUY DIRECT AT

MANUFACTURER’S PRICES

SERVICE COMPANY

9 CHURCH STREET, NEW YORK CITY

3 Radio Frecuency Transformers, 5,000 to
25,000 meters

I ATX Audio Transformer for First Stage

i ATZ Audlo Transformer for Second
Stage

2 | mfd By Pass Condensers, Type C-1000

I Tuned Fliter Coupler, Type H-34

I Oscillo-Coupler, Type SWe2§

| 8736”xVa Bakelite Fanet, drilled and
engraved.

t Baseboard

COMPLETE PARTS FOR FAMOUS

8 TUBE SUPER HETERODYNE

Blueprints and panel

Terminal Panel, Y3#x8Yz”xlY2"”

.001 mfd Cardwell 43 Plate Condenser

.0005 mfd Cardwell 23 Plate Condenser
Universal Geared Dials for Micrometer
Control of Condensers

Frost Double Cireult Jack

Frost Single Clrcult Jack

Cutler Hammer Battery Switch

Super Heterodyne Manual—Thls Is a 65
page book containing all Information of
construction and operations of the Super
Heterodyne Recelver.

“THE ROLLS-ROYCE OF
RADIO RECEPTION”

$02.50

each order,
Generzl Radlo—10 ohm Rheostats for
Single Tube

Radlo——6 ohm Rheostats for
Second and Third Tubes
General Radio Potentiometer—400 ohm
Type 214-A
Dubilier Mica Grid Condensers
.00025 mfd Fixed Condensers
.002 mfd Dubilier Fixed Condensers
.006 mfd Dubllier Fixed Condensers

5 TUBE NEUTRODYNE SET

COCKADAY, 4 Circuit Tuner

I 7x26 Baseboard | 30 ohm Bestone

3 Neutroformers,

2 Neutrodons

5 Nat'l Bakellte
Sockets

2 Jefferson Trans-
formers

2 Fllament Control
Jaeks

i Cut-Hammer
Battery Switch

1 Bestone Power
Rheo and Dial

Rheo and Dial

1 7x26 Drilled Panel

i .00025 Dubilier
Condenser

I 2 Meg. Leak

2'.006 Mica Con-
densers

8 Binding Posts
Spaghetti, Wire,
Blueprint and
Booklet.

When this set is hooked up you will be enter-
tained by broadeastlng stations thousands of

miles away.

You will enjoy a revelation of

selectivity, volume, distance and clarity. With
the dial readings of a station recorded, it can
always be tuned in again to the same settings.
maintaining at the same time loud-speaking

miles.

With Push-Pull Amplifier

This is the se. that Cockaday described as
being able to receive over distances of 8,000
can't build anything better.
(Parts are thcse specified by Cockaday.)

You

Cockaday Improved
Bakelite Coll
Amseo 26 Plate
Ver. Condensers
Amylex Gridensers
Bradleyleak

Melco Sockets
Amsco 6 ohm Rheo.
Amsco 20 ohm
Rheos.

Pacent Single fack
Pacent Dble. Jacks
Amertran Trans.
Como Push-Pull

2 Switeh Stops

2 Switeh Levers
1| Switeh Points

Dublilier Cond.
.0005

Dubliier Cond,
.00025

Durham Var. Leak
Lavite Resistances,
48,000

Amsco 400 ohm
Potentiometer
7x24 Pansl

3x2Ys Sub-Panel
12x12 Panel

Uv199
WD11, WD12

TUBES
Genuine R. C. A.

Uv200, UV201A

7x24 Baseboard

intensity and elarity of natural reproduction.
Blueprints, Wire, etc.,

Included in the set is drilled panel, ready for
mounting and wiring. A FADA boock FREE. with each order.

$32.50 $52.50

FREED-EISEMANN 5 TUBE NEUTRODYNE, NR-5, LIST PRICE, $150—QUR PRICE, $125.00.
FREED-EISEMANN 5 TUBE KNOCKDOWN, Model KD-50, LIST PRICE, $80—OUR PRICE, $62.50¢
FADA 5§ TUBE KNOCKDOWN, LIST PRICE, $65.00—OUR PRICE, $49.50.
THE WRS—FAMOUS 5 TUBE NEUTRODYNE BUILT OF LICENSED HAZELTINE PARTS IN A BEAUTIFUL MAHOGANY CABINET
READY TO OPERATE—WITHOUT TUBES OR BATTERIES-—§59.50.
FADA—5 TUBE NEUTRODYNE BUILT OUT OF GENUINE FADA PARTS IN A BEAUTIFUL MAHOGANY CABINET READY TO OPERATE
—WITHOUT TUBES OR BATTERIES-§72.50.
Write us as to what you need and let us surprise you with our low prices,
Money back §f not satisfied. Postage paid on all orders over $5.00.

- —NN— Wemnon

$4.50

nput
Como Push-Pull
Output

Send Money Order, or pay the Postmman.

JLTRADYDE

The Improved

SUPER-HETERODYNE

Employs “Modulation System,” an en-
tirely new principle of radio reception
just developed and perfected by R. E.
Lacault, A. M. I. R. E,, technical editor
of Radio News and formerly Radio
Research Engineer with the French
Signal Corps Research Laboratories.

‘‘THE STANDARD OF COMPARISON"’

osensaton

This principle is of such a basic char-
acter that the sensitiveness is increased
over that of any known receiver.
Weakest signals are made to operate the b
loud speaker. Results secured by the
Ultradyne exceed by far those obtained
with reflex, super-regenerative, Neu-
trodyne and even the well known Super-
Heterodyne. This is true in regard to
selectivity, range, signal audibility, sim-
plicity and general efficiency.

Send for the 32 page
illustrated book givinyg
latest authentic informa-
tion on drilling, wiring,
assembling and tuning 6
and 8 tube Ultradyne
Receivers.

The “Modulation System” is employed
exclusively in the Ultradyne, the im-
proved and simplified Super-Heterodyne.

Write for Descriptive Circular

PHENIX RADIO CORP.

5-9 Beekman Street New York City




fine appearance, Your re-

‘ - ture, knocked dawn, prepaid.
——— Easily assembled by anyone,
FO
247 So. Broadway,

RADIO HORN

Has clear. natural tone and an exceptionally

ceiver fits in base. Mail a

dollar bt for horn like plc- lOO
—

MFG. COMPANY, DEPT. C
Los Angeles, Cal.

STOP “B” BATTERY EXPENSE

SUPER RECNARGEABLE '“B'" BATTERY AT
PRACTIOALLY THE SAME PRICE AS
DRY CELLS

33.95

i} 100 Volts or more in

Special Trays

| 12 Celis—24 Volte—

Capacity, 2000 M.A.
Hours

NEGLEY-HIMMER, Jr.
Laboratories
310 CANAL STREET, NEW YORK CITY

Mail Orders Promptly Filled
Denlers Apply for Tarms
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Domestle and Forelgn, Trade Marks [ ]
PATENTSW: fo'nf'lgnt:. infringoment Suits -] S e
Boeklot “Mars LIght on Patonts: Sent Fres - A av =]
MAX D. ORDMANN . ®
Reg. Pat. Lawyer n 1/2 Pl’lce ™
Mech. and Elect, Engineer [ ]
8pecialzing in Radio of ®
1508 Weelworth Bidg., N. Y. Olty Tel. Whitakall 7048-4 [] @
[ ]
. New Tubes «
“. o Burned out or m
LR B broken tubes ro- m
“o~Q-g- 4 d . . .
Fir STaNDARD SocKET -g- WoaK paired and guar. »
On Adly Ciacurr - Maw Your ORoer To a anteed equal to 5
HAYDEN-SALESCO.| = new. -
CJERSEY CITV-ALJ.: » Harvard Radio
C Laboratories ®
RAD tha 10 Old Colemy Ave.
keops By &M';D‘h.thm «n“;‘il‘7 n‘:i.t:. :u-v.—'- - South Beston, Masa.
s N whea you ses it in RADIO WORLD. LI N N N NENENNNNN]

PRSI\ AR Lot g8
Better Tonefor YourRadio!

FRANK D. PEARNE. famous Radio engineer, says
TR}_\NSCONTINENTAL RIBBON Aerals aid re-
ception by combining maximum surface with mini-
mum  resistance. FORREST, eminent inventor,
says, “'l get best results by twisting Ribbon Aerial,
2 twists per 50 feet.”” Complete with snap hooks
soldered to ends for instant attachment to insulators,

Transcontinental | 50-Foot
RIBBON $ 1 50
COPPER 75-Ft. $2.25
AERIAL 100-Ft. 53.00

Trade Mark  150-Ft. $4.50

Improves any set, tube or crystal. A laboratory
product, with capacity, resistance and strength cai-
culated to give better results.

Try It Without Risk! If your dealers

b cannot supply
you, order direct from manufacturer, encloring price,
100-foot length most y used. Money - back

D you.
Acorn Radio Mfg. Co. ‘S‘Ep?,;?"ﬁ“"ve‘
©

RIBBON AEg_,i",_"l ot

DEALERS! Write for Special Offer!

Lattice Coil Specialties

Micro-Mike
Condensers

Coils
Tapped Colls

ESTRU LATTICE COIL PRODUCTS
have been desn.gned 80 as to produce as
nearly as possible IDEAL INDUCTANCE
in various forms. It was not the intention
in designing, to produce Miniature Appar-
atus, the small size being the result of
careful electric.ll design with no UNNECES-
SARY Mechanical parts which would detract
from the electrical efficiency.

fYt(;l)U' will ap (liciif’;fE’It‘lllicse Ef;cts as_ set
or! in our DESCRIPTIVE
LITERATURE, which will bo sent on re:
quest and in reading our GUARANTEF
which goes with all ESTRU PRODUCTS.

BRISTOL
| SINGLE
| RADIO RECEIVER

Most Simple to Operate

effort. Anyone in the family can quickly tearn
to operate it because technicalitics and guesswork
are eliminated—One Control Dial does it all.

Does Not Interfere With Your Neighbor

Other close by reception is not disturhed when
you tune in with this non-reradiating Receiving
Set. It gives you a comfortahle sensation of
freedom to be able to change from one station to
another knowing that you will not interfere with
your neighbor’s receiving.

Choice of Aerial or Loop

Where conditions make it difficult to install an
outside aerial, as in congested sectiona of cities,
good results can usually be had by uesing inside
loop. In fact, the directional feature of the
often brings in stations not possible with a sta-
tionary aeri;

} The set for those who want results with little

Mounted in solid mahogany case with walnut
finish, the Bristol Single Control Radio Receiver
is handsome in appearance. The price is $190.00.
Bulletin 3013-BT describing this set will be mailed
on request.

;
=
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This is known everywhere as the Loud
Speaker with the quality tone. Not
only is the tone natural and without
mechanical distortion, but is suffi-
ciently big in volume to be easily
heard in a large room or all through
the house. Comes to you ready to use
—no auxiliary batteries are required.

Made in three models:

Audiophone Senior... . ..... ..... Price $32.50
Junior Audiopkone...............Price 22,50
Baby Audiophone........... ....Price 12.50

THE BRISTOL COMPANY

WATERBURY, CONNECTICUT




ON TO LONDON

Via Super Regenedyne

The sensational coast to coast loud speaker set
is now available for immediate delivery.

Again SIDBENEL contributes notably to Radio Advancement.
It is now possible to get distant stations loud and clear, even with
the powerful local stations in progress. Tone is beautiful and
static remarkably reduced

You will be amazed when you hear stations ranging in the
vicinity of 2000 MILES come in on your loud speaker. The dial
at your command controls every state in the Union. Just pick
them out.

If your out-door aerial is not available, a loop aerial will serve
Just as well. This offers you the advantage of taking your set
with you when you go for a trip on your motor boat, when you
go camping, or when you take long automobile outings,

Super Regenedyne Receiver, $65.00
‘(idbbriol GET THE THRILL OF POWER

Y oy NN

YOU DON'T HAVE TO BUY MORE “B” BATTERIES ONCE YOU
INSTALL A SET OF SIDBENEL'S RECHARGEABLE “B”
BATTERIES IN YOUR SET

THEY ARE THE MOST POWEREUL AND FINEST CON
g’g’gC&I‘ED BATTERIES YET PROUBCED, GIVING YEARS OF
ICE.

IT IS REVOLUTIONIZING ALL IDEAS OF RADIO ECONOMY
EFFICIENCY AND ENDURANCE

1.OOK OVER THE ILLUSTRATED PICTURE; SEE EVERY PART
FOR YOURSELF

ONE CENT IS ALL that it costs to recharge a SIDBENEL BATTERY

5 TUBE SUPER REGENEDYNE SET

You can do so very easily by connecting it to your rectifier, bome
charger or farm generator. Complete and very easily explained direc- A COMPLEI!E;' SIDBENEL
tions come with the purchase of all batteries STORAGE “B” BATTERY

JUST WHAT YOU GET

A BLautery built in a genulne hard rubber jar (not
glass), goad large pasted plates of excgpt}ag\ai higher
power, an tmproved cover for eagh individual c;ll,
counter sunk to prevent loss and is sealed in with
compound. Heavy lead teyminals to connect plates
from cell to celﬁ' Best cedar treated separators.
Extra large vent gaps for mgkin;z it easy to inspect
the cells. Real manket value of battery $10.00—for
rubber case typ The very best your money c¢an
buy for a durable and efficient battery.

PRICES Knocked

Assembled Dowas

22% volts—1 Unit...... $5.60 $4.00
45 volts—2 Units . 980 7.75
90 volts—4 Units. ..., 18.00 14.75
115  volts—5 Units 22.50 17.15
145 volts—7 Units 27.50 21.50

Alternating current recti-
fier for charging direct
from lamp socket. ... .75 50
200 MILI-AMPERE CAPACITY--Two Year Wrigten
Guarantee with Every Battery

SIDBENEL
ELECTRIC MFG. CO,, INC.

Catolog on Request. Radio Map 16c. 25 West Mt. Eden Avenue, New York
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NOVELTIES FEATURE WASHINGTON SHOW

EXTREMES—An 8-
tube superheterodyne
and cabinet, bullt by
J. W. Beers, Forest
Glen, Md., and a
crystal set in a
matchbox were shown
in contrast at the
recent Washington
Show. The matchbox
is a quarter the size
of the white paper in
the lower foreground.
An interested visitor
at the show is eyeing
up the difference in
bulk  between the
two before hearing
the difference in per-

(K. & H.)

NO DISTORTION. -"That
is what Sidney Kasindorf
(2-ATV) decided would
be the rule in his am-
plifier, He buile two
stages, using the push-
Pull transformer system
that requires three tubes.
The panel width is ten
inches, as rufer shows,
Sidney  sald that he
never heard clearer loud
veception than he zeta
now, hut wamed the
best transformers must
be used.

(H. & E. Wide World)

USES AN OLD “KATY”—Thus did one
exhibitor at the Weashington Show try to
set the 1924 style for straw hats of vintage
of 1923 or earlier, with a crystal receiver
built in. At right, also at the show, the
boat and set used on geological survey trip
through the Grand Canyon. From this boat
the adventurers threw their ground wire
into streams and tried other freak methods
of reception, all with excellent success. The
boat was named the Grand.
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Supef—Autodyne a 5-T'ube DX Getter

By Charles H. M. White

Consulting Engineer

is the well-known super-heterodyne. Although

it looks very much complicated and mysterious,
it is, in reality, a very simple circuit. The basic prin-
ciple of the super-heterodyne is the conversion of
short-wave signals to those of much longer wave-
length, then amplifying these new long waves by means
of several stages of radio-frequency amplification and
then finally detecting or rectifying them for use in
loud speaker or phones.

From this last part on, the super is nothing more
than any other set or circuit with added stages of
audio-frequency amplification. In other words, the
super is a long wave radio-frequency receiver with a
first detector (No. 1) tube that is used to convert the
short or high
frequency
‘waves received
by the loop to
long or low :
frequency N\«
waves which
are more effi-
ciently adapt-
able for radio-
frequency am-

j MONG the much-discussed receivers of today

r—~Loog

plification.
There are
two detectors
in the circuit:
the first de-
tector (No. 1),
which is the

conversion to
long wave de-
tector, and, the
second detector
(No. 5) which

~

converts the ____624
long waves to =y
audio - fre- =

quency waves
for use in the
phones or additional audio-frequency amplification.

The super-autodyne receiver differs from the stand-
ard super-heterodyne in that tube No. 1 is used as
both detector and oscillator. This tube is kept in
the continual state of oscillation. The oscillations of
this tube are slightly in excess of the frequency of
the carrier oscillations of the received signal, thereby
producing a beat note of a frequency which is the
difference of the two.

For example, if the station oscillations. were 1,000,-
000 cycles per second and the oscillations of the first
detector were 1,100,000 cycles per second, then, the
beat note would be 100,000 cycles per second.

Now, if the original received signal were modulated
to carry voice or music, then, likewise, the new beat
note wave of 100,000 cycles per second would be sim-
ilarly modulated. Therefore, the new long wave would
be a replica of the original wave in modulation, only
the wave-length or frequency of the carrier is con-
verted to a new value.

Since it is possible to amplify more efficiently sig-
nals of lower frequencies it is only more reasonable

) (ABIEY (&) (AIBIEH(EH

to expect that the super-heterodyne is more efficient
per tube than any other style of RF receiver.

The super-autodyne is a little more simple than the
super-heterodyne, as previously explained. It will be
noted that the first R. T. unit is a transformer de-
signed for high wave radio-frequency amplification.
There are several radio manufacturers placing such a
transformer on the market. The remaining stages of
radio-frequency amplification are resistance coupled
since this type of coupling produces a very cheap and
efficient method.

Before the signal is passed into the final tube (No.
5) to be detected or rectified to audible frequencies, it
is passed through a tuning unit formed by the coil L
and the condenser C-2.

#S

r B
|

1| 2025 mfd. Cond
I}

oUTPUT

Circuit diagram of Super-Autodyne set. Two steps of audiofrequency may be added, the additional wiring being the same
for all audio amplifiers.

This unit aids in keeping out all extraneous signal
noises and increases the sharpness of tuning, The
preliminary turing element of this receiver is afforded
by the coupler E-F and the condenser C-1.

The very fact that this single circuit tuner is broad
is an aid in this receiver because when heterodyning it
is necessary slightly to detune in order to get the long
wave beat note for amplification.

If in a sharp tuning receiver this is done, the loss in
signal strength would be much more severe, hence
making it necessary to use a separate tube for heter-
odyning. Any ordinary flat (pancake type) of short
wave loop will suffice.

The inner connection of the loop should be con-
nected to the receiver. In this connection the loop
does not strictly act as a loop aerial and therefore
is only slightly directional. While the selectivity of
the autodyne is not as great as that of the heterodyne,
it is sufficient for all but the most severe requirements,
_aqd, as it costs less and its construction is simpler,
it i1s a receiver well worth considering.

(Continued on page 16)
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Girls in NéW York Dance to DX Music

Clarity and Volume Produced
on Loud Speaker — Circuit
Diagram to Be Published
Soon

San Francisco (423 meters)

came over the loud speaker
to New York with sufficient sus-
tained volume this week to enable
a group of stage girls to rehearse
a dance to the jazz. It’s about 3,000
miles, remember!

The girls did the dance just as
an experiment. It worked. The
volume and clarity of the music was
the subject of favorable comment.

And what was the circuit? How
many tubes? Loop or aerial? Was
it a reflex, duplex or noflex circuit?

The diagram and constructional
data will be published in an early
issue of Rapio WoRLD.

That’s that. But, seeing the
pulchritude, and especially the danc-
ing, required all of one’s con-
centrated attention. There was no
chance to think about any radio cir-
cuits.

Among the girls who danced
were Polly Archer, Caddie Carr
Irma Dale and Ruth Laird. The
scene was Ned Wayburn’s studio.

S TRAINS of music from KPO,

i

e P o R L 7 i ’ o~

(Wide World. Photos)
With perfect rhythm, induced by jazz from
Station KPO, San Franciséo, Polly Archer and
Caddie Carr, stage givls, are shown above dancing
in Now York. Note the radio set at right, with
loud spoaking hern. Gracefully the girls bend
backward and seem to onjoy fit. They were
snapped at Wayburn’s achool of dancing.

HANDS ON KNEES, stage girls dance to radio music, They are Caddie Carr, Ruth Laird, Polly Archer,
and Irma Dale.

I
|
i
!

UP AND UP describes girls’ position in this dance.
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The Construction of a Battery Charger

By Walt. S. Thompson, Jr., E. E.
Part 1I

panels drilled and all accessories purchased, the
builder is now ready to assemble the battery
charger.

The first step is to mount the various pieces of
apparatus on the front panel H. The binding posts
and fuse clips are put in place, each with a soldering
lug on the back of the panel. The switch G is next
mounted, then the two terminals to which the lamp
cord is connected and lastly the ammeter A.

The two terminals for the lamp cord should be
small binding posts mounted for making connections
back of the panel. This is so the lamp cord can be
run through the small hole between the binding posts
and terminated on them. The apparatus assembled on
the panel is shown by Fig. No. 1.

The transformer should next be mounted to the
backboard J by means of the four mounting bolts M,
being held away from the board as shown by Fig. 1.
From this figure it is evident that the mounting bolts
must be threaded for about two inches and that each

!— FTER the transformer has been assembled, the

must have four washers and three nuts. Next the
I 86" — n
H ﬂ K /0 74
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Fig. 1. Schematic diagram of the complete charger, showing arrangement

of parts on front and back panels. The heavy black lines designate the
wiring.

tube socket F should be mounted on the baseboard I
as indicated by the same figure.

A schematic diagram of the wiring of the charger
is shown by Fig. 2. From this figure it is evident that
the primary winding C is connected directly across
the 110-volt supply main and that the eight turn part
of the secondary winding D is connected to the tube
filament, while the 60 turn part supplies the necessary
voltage for charging the battery. This diagram forms
the basis for the diagram given in Fig. 3, this more
complex diagram showing how each part of the
charger is connected and also illustrating the func-
tions of the various parts.

The connections on the back of the panel are shown
by Fig. 4. These connections should be made with
No. 18 wire, taking care to follow the diagram closely.

In connecting the lamp cord to the two binding posts
the following procedure will be found most satisfac-
tory. Pull the end of the cord through the hole pro-
vided for it and then through a fiber washer which
should fit the cord snugly and should be larger than
the hole in the panel. Knot the two wires together
so that the cord cannot slip back through the washer
and then fasten a wire to each binding post. In this
way an accidental tug on the cord will not pull the
wires from the binding posts, the strain being taken
by the fiber washer.

The panel and the backboard can now be fastened
to the baseboard I by means of wood screws, holes
for which have been drilled. The brass strips K should
be drilled at 14” from each end; should have a right
angle bend made 5” from each end and should be
mounted with small brass bolts as shown by Fig. 1.

The remaining wiring should next be completed.
The terminals W, X, Y and Z in Fig. 4 should be con-
nected as indicated diagramatically by Fig. 3 and pic-
torially by Fig. 1. These connecting wires should be
No. 18 cotton and rubber insulated wire and should
be kept as far away from the tube as possible. The
two filament current leads indicated in Fig. 3 should
be connected as shown in Fig. 1 using No. 12 cotton
and rubber insulated wire. These connections should

@1@

be made with great care, following the diagrams very
carefully if a burnt out tube is to be avoided,

The final step in the construction is the placing of
the braces L as shown by Fig. 1. These braces are
not absolutely essential, but will add so materially

to (tihe ruggedness of the frame that they should be
used.

Fig. 2. Simple wir-
ing diagram of

C. charger. E is - -+
the Tungar Vac- (1/0-voits 3 =

uum Tube rectifier. ~-c. +3C P =

Transformer con- B

nected = direct ta

Fig. 3. ‘Same as Fig. 2, but giving wiring diagram for switches.

When in use, the battery and charger can be located
under the table on which the radio set is mounted, or
at any other convenient place. The filament leads from
the set should be connected to the binding posts on
the left of the panel, the battery leads to the two bind-
Ing posts on the right of the panel and the lamp cord
to some convenient lighting system outlet. These
connections are permanent and do not need to be dis-
turbed unless it is necessary to move the apparatus.

When the switch is thrown to the left, it is evident
from Fig. 3 that the alternating current circuit is
completed and that the battery is on charge. The am-
meter now reads the charging rate. When the switch

(Concluded on nexrt page)
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Quality as Key to Real Enjoyment

By Paul B. Findley

HEN radio broadeasting started, the fan who
‘/‘/ had any sort of a set at all drew gasps of
wonder from his friends when they heard

some local station grinding out phonograph music. .\
vear later, and the craze was for long distance records,
Then came loud-speakers whose raucous bleatings were
an insult to the public’s musical good taste.

Developed by men of brief experience in the art, and
having little or no knowledge of the acoustic prineiples
invelved. many of the early loud-speakers were merely
glorified telephone receivers, fitted to a horn and de-
signed "by guess and by gosh.” Now that radio is
settling down to a means of entertainment that must
stand on its own merits in competition with other
torms. the public is demanding a quality and volume
of reproduction so faithful to the original that the
listener can close his eves and forget that he is not
in the studio or concert hall.

Such faithful transmission and reproduction of a
radio program is possible only when every link in the
chain i~ carefully designed and skilfully operated.

Making a Battery Charger
(Continued from preceding page)

1s thrown to the right, the alternating current circuit
is broken and the battery is connected to the set, the
ammeter now reading the discharging rate. When

O

— +

SeT
O O

Fig. 4. Schematic diagram of front panel layout. A designates ammeter
and is connected to plus binding post going to plus of storage battery.
The switch automatically connects the battery to charger or to set.

the switch is opened and perpendicular to the panel,
all circuits are open and no current can flow.

From the above it is evident that a throw of the
switch will connect the battery to the set or will put
the battery on charge or will disconnect the battery
altogether, eliminating all connecting and disconnect-
ing of leads formerly necessary when a battery was
to be charged.

(This is the second and final article. The first article
appeared in Rapio WorLp of March 29, 1924.)

The system must not fail to transmit the full range
of tones it must not add any tones of its own, recog-
nized as “blur” or “fusz”, and cansed by overloading
one or more clements; it must not introduce noise,
and it must give enough volume for comfort, yet not
so much as to make the lower tones “heayy.”

To avoid these troubles, “eut amd try” wethods with
the human car and memaory as guides will not serve.
Present-day achicvements uve been possible only he-
cause of measurement methods and standards resting
on fundamental rescarches extending back more than
a generation.  ‘The high-quality carbon microphone of
today is a direct descendant of the granular carbon
transmitter on which Bell System engineers were work-
ing as carly as 1886

Somte of the practical details vlich spoil radio haten-
ers’ enjovment were pomted out moa recent paper by
Wo L Martin, of the Amencan Telephone and [ele-
graph Company, and Dr. Harvey Fletcher, of the West
ern Llectric Company. I'erfectly intelhynble specch
can be transmitted in which tones ranging from SO0
to 2,500 cycles only are employed, but in order to obtain
naturalness of cffect comparable with that when hsten-
ing to the original, the range must be extended at both
ends to include 100 cycles and 3,000 yeles.  Ii music
also is to be enjoyed, the upper range must he still
further extended to 5000 cycles or more. o include
<0 long a range requires close attention to details of
both the broadcasting and the receiving apparatus, as
the tendency is to cut off hoth ends of the range.

In describing the broadcasting apparatus in detail,
the speaker first outlined the correct arrangement of
the studio where the program is produced, stressing
the fact that a room which gives no reverberation is
just as bad as one giving too much. It is generally
recognized that a bare room is undesirable, as the
reverberations cause one note or syllable to follow
over into the next, producing an unpleasant jumble of
sound; but it is a very common error to cover the
walls, floor, and ceiling of the studio as completely
as possible with sound-absorbing material, cutting off
all echo and making the music sound “dead.” 7This
condition also makes it very difficult for a singer or
violinist to keep on the key, as they arc accustomed
to getting the pitch of each note from the reverberation
of the preceding one. In a series of tests conducted
by Prof. W. C. Sabine, a group of musicians constantly
picked a particular reverberation condition as being
best for the piano. The amount of padding needed dif-
fers somewhat, of course, according to the instrument
or instruments used.

When, as is often the case, the program is presented
in an assembly room or concert hall, it is obviously
impossible to change the acoustic properties of the
room. The best solution of the problem is then in
properly locating the microphone transmitter. When
a symphony concert is broadcast. the best place for
the microphone has been found to be from thirty to
fifty feet in front of the orchestra and ten to twenty
feet from the ceiling. This location picks up the sound
of the orchestra as a whole, and does not catch too
much reverberation or incidental noise from the
audience. Tt is not desirable to scatter several micro-
phones through the orchestra, as with this arrangement
the noises from part of the instruments will be trans-
mitted with greater intensity than that from others,
and the balance of the ensemble will be lost.
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A Two-Tube Loop

Set of Great Power

By Byrt C. Caldwell

in this article, is undoubtedly the most remark-
able which has been developed to the present
time. In actual comparison, it has
given louder signals than an ordi-
nary regenerative set using six
tubes and outdoor antenna.
This set used but two tubes, and |
a loop as a collector. It is a one:
tube super-regenerative set, em: |
ploying one step of audio frequency
amplification. It is much more

THE type of set which I am going to describe

choke coil, is placed close to the primary of the trans-
former, which is placed directly in back of the second

powerful than even the three-tube
super-regenerative set. The reason
for this is that the three-tube set
uses but one method of changing
the resistance of the circuit, i. e,

either the negative resistance of the
feed-back is kept constant and the
positive resistance of the grid is
varied, or the positive resistance of
the grid circuit is kept constant, and
the negative resistance of the feed-
back i1s varied.

This set, however, combings both of these methods
in the proper phase relation. The amplification, there-
fore, is much greater for a given number of tubes.
This set, if constructed with care, from good parts,
is fairly easy to operate. After several hours’ practice,
no trouble at all 1s experienced in tuning and working
the set. However it is not advisable for the novice
to attempt to construct this set. A person should
have built at least one tube set, and he must be thor-
oughly acquainted with its operation, and with the
operation of the super-regenerative circuit.

For the dealer, who wishes a set which gives a
tremendous amount of volume, it is extremely satis-
factory. Its volume, however, can be regulated, and
it is, therefore, also an ideal home set.

The circuit diagram published herewith shows the
hook-up to vary only slightly from the conventional
single circuit regenerative set and one step. The only
additions_are the two large coils, and the filter circuit
before the amplifying transformer. In fact, it is not
a difficult matter to change the single circuit receiver
over into this set, provided it is a set which uses the
tickler feed-back. No rheostats are necessary, but
one is shown in the diagram. This controls only the
second tube, and is for the purpose of reducing the
volume of the signals, as it would be too great with
the full power of the set on the local stations. If this
is used, connect it in on the circuit diagram at the
point ‘A,

The diagram of the front of the panel shows the
lay-out and the dimensions. It will make the work
on the panel easier, if you cut a piece of paper to the
size of the panel, which is 77 x 14” and lay out all
the dimensions on this paper. Then place the paper
on top of the panel, and with a sharp pointed instru-
ment, mark the panel for the positions of the instru-
ments. Two large honeycomb or duo-lateral coils are
required, one of 1,250 turns, and one of 1,500 turns,
and several small ones. 35, 50, and 75 turn coils are
the correct size. The condenser which is used for
tuning has 11 to 23 plates. The small fixed condensers
should have a mica dielectric. The filter circuit, which
consists of two 12,000-ohm non-inductive resistance
units, a .005 mfd. fixed condenser, and an iron core

FIG. 1.

tube. For the best results, power tubes should be
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Wiring diagram of Caldwell 2-tube set. Separate C batteries are used for each tube. More
than 150 volts may be used for more volume. The rheostat is not shown, but is placed in the
negative A battery lead. Short leads are important in this circuit.

used in this set. If it is not possible to obtain these,
use UV201A tubes. Under no circumstances, use the
soft detector tubes. They will not work in a super-
regenerative set. The binding posts for all of the
batteries are placed on the back of the set, for con-
venience. Jacks are used, so that the first tube alone
may be used for the purpose of tuning, and when it is
not desired to use the loud speaker. When using both
tubes, do not connect a good pair of phones in, if you
want to keep the phones. By arranging the apparatus
as shown in the diagram, it is possible to use very
short connections. Of course, they should all be sol-
dered. A loop should be used with this set, as it has
been proven that a super-regenerative set operates best
when used with a loop. It should consist of about
twenty turns on a three-foot loop, and the wires should
be spaced about a quarter of an inch or less. A clip
should be provided, so that the number of active turns
may be varied.

It will be noticed that a very high plate voltage is
used. About 150 volts are used on the first tube, and
45 additional on the second, making about 200 volts
on the amplifier. The grid battery for the second tube
is 224 volts, and for the first is from three to twelve
volts.

In operating this receiver, loosen the coupling be-
tween all of the coils. Then connect all of the bat-
teries, and light the filaments. Place the plug in the
first jack. A high whistle should be heard. If this
whistle is not heard, bring the large coils closer to-
gether. If it is still not heard, go over all of your
connections, making sure that they are all solid. Make
sure that all contacts, of the tubes in their sockets, and
the plugs in the jacks, are good, and then see that the
honeycomb coils are connected properly. When the
whistle is heard, bring the two small coils together
until a click is heard. If you do not hear the click,
go over everything, exactly as described above. When
both tubes are oscillating, tune in the stations with
the condenser. When you have one tuned in, bring
the small coils together until the signals are as loud
as possible. Then bring the two large coils together.
A point will be reached where a tremendous amount
of amplification takes place. When this point is

(Concluded on next page)
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Boy Scouts Inspect Electriﬂca»ln Plant
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SCOUTS of Brooklyn and Queens inspected the Bell system laboratories. (1) First step in manufacture of 10,600 watt tube; (2) J. B. Jchnson, inventor,
d rating; (3) ing strength of heated wire in vacuum; (4) two extremes of tubes; (5) finished products.

(Coucluded from preceding page)
reached, take out the phones, and plug in the loud
speaker and regulate the volume with the rheostat.
Further fine adjustments of the coils and the condenser
may be made.

The quality of the music received in a set like this

is better than that obtained with an ordinary regen-
erative set. It is the lowest-priced power set which
can be built, and due to the fact that it uses a loop,
it causes no interference. It is entirely probable, that
the set of the future will be some derivation of this
type of super-regenerative receiver.
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FIG. 2. Front panel layout giving dimensions and measurements for drilling,

The low wave coils are on right hand side, the high on the left.

Fig. 3 (at right) shows layout of apparatus on bascboard and rear of panel.
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By HERBERT HOOVER:

Secretary of Commerce, Who Regulates Radio

ROFESSOR EDOUARD BRANLY, noted French scientist, inventor

of the coherer that made the success of Marconi and Lodge
possible, has just been made a Chevalier of the Legion of Honor by
the French Government. He is eighty.

(K. & H)

Super-AutodyneCircuit
(Continued from page 10)

The constants of the units for this circuit are: The
condenser C-1 is a 11 or 13 plate air variable, C-2 is a
43 plate variable, the condensers C are .05 mfd. fixed
paper condensers, and, C-3 is a .00025 mfd. mica fixed
condenser. The unit H is a grid leak and condenser
of suitable size for the tube No. 1.

The leaks G are 2 megohm leaks, and, the leaks R
are 1 megohm leaks. All these leaks are standard and
may be purchased. The unit E-F is any ordinary 180-
degree vario-coupler; the coil F being the rotor and
E the stator.

The coil L is a 400-turn honeycomb coil. The poten-
tiometers P are 200 ohm potentiometers.

It will be noted that separate “A” and “B” batteries
are used for the tubes No. 2, 3, 4, 5, and, No. 1. This
is done to insure quiet operation and sharper tuning.
The receiver as illustrated has no audio-frequency
amplification. Audio-frequency amplification of any
well-known type can be added and the same batteries
as used for tubes No. 2, 3, 4, and 5 can be used. It
will also be noted that after preliminary adjustments

Who Shall Pay for

Broadcasting ?

OW profound the changes in radio commumica-
H tion have been since the regulatory Act of Con-

gress approved in August, 1912, is indicated by
the fact that the whole telephonic application is prac-
tically a discovery since the act was passed.

During these 12 years, radio has come into use for
many other important communications. It is used for
communication with aircraft and has found a very
important development in a practical compass for
ships which seems likely to even reduce the cost of
government aids to navigation.

This increase in use has been due to the tremendous
discovery and improvements in the character of ap-
paratus. The discovery of the vacuum tube for amplifi-
cation was the foundation for all telephonic work. The
tuning and assembling apparatus has been improved
to such an extent that we are able to confine sending
and reception signals to smaller bands of wave lengths
than was the case 12 years ago.

At the time the act was passed the wave band oc-
cupied by each sending station was so broad that only
half a dozen channels were open for sending. Now
it is possible if the maximum use were made of tech-
nical development, to send many times that number.

For practical reasons, however, the wave lengths
available for telephonic purposes in the present develop-
ment of the art are much more limited than those for
telegraphic purposes and are today practically limited
to the range between 200 and 600 meters. Within
this area we have about seven possible bands, for send-
ing in any one locality.

The number of telephone broadcasting stations that
can be operated from any one place is, however, more
limited than this because of interferences of one lo-
cality with another. With the system of staggered
zones set up by the Department it has been found
possible to work broadcasting stations on three dif-
ferent wave lengths within each zone. No doubt the
number of available wave lengths will steadily increase
with improvement in the art and better adjustment
between different purposes.

If the mechanical condition of the art today were
as it was 12 years ago, the vast volume of radio com-
munication now constantly in motion in the ether
would create such a pandemonium of interference that
the whole art would break down. Were it not for the
regulation and the very tenuous voluntary cooperation
of today, we should have pandemonium despite the
development of the science.

One problem as yet totally unsolved is how we can
secure perpetually full and complete broadcasting
service in such fashion that it will support itself other-
wise than in dependence upon the sale of manufactured
articles or upon advertising. It seems to me we must
leave this question to further experience and do not
favor a solution by any license and charge upon re-
ceiving sets as is imposed in other countries. So far
as I am advised, the United States is the only country
which does not impose a license upon or regulate
receiving sets.

there are only two main tuning controls in the receiver,
the condensers C-1 and C-2. And, in reality, C-2 is
adjusted very little, hence leaving C-1 as the only active
control. For economy it is advisable to use low fila-
ment consumption tubes in this circuit, to reduce the
separate “A” battery expense.
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Bank Winding Pays Compound Interest

By Leroy Western

winding usually means one of the hardest pieces

of work possible for him to undertake. Banked
winding looks hard, but in reality it is a very simple
form and once the constructor gets used to using this
method, he will wind practically all his coils in at least
two or possibly three layers.

The three layer system is so very similar to the
two layer that we will not describe it in detail here,
but from the description given below and the diagrams
herewith of two layer banked winding, no trouble at
all will be experienced in adding a third layer.

There are many advantages to this form of winding,
among them being that the distributed capacity of the
resulting inductance is reduced very greatly in relation
to a single layer winding and the inductance of a coil
wound with a given amount of wire over a certain
space is greatly increased over the single layer type.

When we get down to actual figures on inductance
we find that for a given amount of wire a two layer
bank wound coil will tune to one and one-third times

TO the average radio constructor the term banked

the finished winding, these kinks will show up as a
sort of a spiral down the length of the coii.

Fig. 6 herewith shows a section view of a coil con
taining 19 turns of wire, indicating the relative posi-
tions of the turns. The figures in the circles indicate
the number of that particular turn of wire.

All the above may sound rather complicated, but do
not let it scare you away from trying this form of
winding. Three or four trials will enable you to per-
form a very creditable job.

Trouble may be experienced at first in keeping the
wire tight and firth so that the top turns do not slip
down between the bottom turns.

This can be eliminated by first winding a layer of
ordinary tire tape over the core, not allowing the
edges to over-lap, but winding it in a spiral form
covering the entire tube. Trim the ends of the tape off
flush with the ends of the care in order to present
a neat appearance. The winding can then be done
directly over the tape and by drawing the wire rather
tight it will sink slightly into the tape and be held

the wavelength of a single layer coil of the same
number of turns. Remember that this is done with
no increase in the amount of wire used.

Aside from this advantage there is a 50% saving in
space. Banked winding must not be confused with
the ordinary type of two layer winding in which one
layer is merely wound directly over the next. The
latter is an extremely inefficient method of winding
coils and has no advantage over the single layer type
aside from occupying less space, and is far less efficient.

The diagrams herewith illustrate the successive
steps in the winding of a two layer coil. First wind
two turns in the ordinary manner as illustrated in
Fig. 1. At the beginning of the third turn carry the
wire from alongside of the end of the first turn up and
over turn 2 so that it lays in the slight hollow between
turns 1 and 2. Run this turn 3 completely around this
coil and when you come to the point where turn 2
ended, bring the wire down and over turn 2 as il
lustrated in Fig. 3. Proceed around the coil with turn
4 until you come to the position shown in Fig. 4. Bring
the wire up and over turn 4 into the position shown and
continue turn 5 until the result shown in Fig. 5 is ob-
tained. Now bring the beginning of the 6th turn down
over turn 5 and continue with the winding in this
method. Each “kink” of the wire where it goes from
one level to the next should be made smoothly yet
fairly abruptly. Each turn should be placed about one-
quarter of an inch from the one before it so that in

firmly into position. An excellent method of fasten-
ing the beginning and end of the wire is to drill three
holes in the form in a line parallel with the edge and
about one-quarter of an inch apart. Push about six
inches of the wire into the first hole, bring it up to
the second one and push it back into the third. The
kinks thus formed in the wire will hold it firmly.

In case thé constructor desires to try three layer
winding, the following hint is given. Wind the first
five turns to the position illustrated in Fig. 4. Now
instead of bringing turn 6 down as shown in Fig. 5,
bring it up so that it lays between turns 3 and 5. Turn
7 then goes on the core directly alongside of turn 4
and turns 8 and 9 are placed directly on top of it,
8 opposite 5 and 9 opposite 6. The winding is then
continued in this same manner.

This form of winding is particularly effective as a
space saver in long wave receivers, but even for short
wavelengths and in portable sets it gives excellent
results.

If still greater saving of space is desired, a coil ap-
proximating a honeycomb coil in size and efficiency
may be made by winding on a core one inch wide by
an inch and one-half in diameter as many turns of two
layer banked winding as it will hold. Over this wind-
ing place two layers of oiled silk or Empire cloth and
proceed to wind two more layers. This can be con-
tinued until as many turns as are desired are wound
on the coil.
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APRIL 5, 1924

Following New York’s Lead

S announced on this page re-
A cently, the lead of New York
City in installing a municipal broad-
casting plant would be followed by
other cities. The expected has
come to pass. Already the munic-
ipal boards in a half dozen large
cities are considering following
New York in this direction in the
near future.

Rapio WorLDp has received letters
from two mayors, asking for de-
tailed information on the subject
and word arrives that the local
authorities have called meetings in
two other cities for the purpose of
considering immediately an ap-
propriation for broadcasting sta-
tions.

And thus it goes. Where are the
self-appointed wise men of two or
three years ago, who insisted quite
loquaciously, if not convincingly,
that radio was only a fad?

; ‘Celebrities Send

THE THIRD YEAR OF RADIO WORLD

FRANK A, MUNSEY, who should know, once said that it was hard to

start a publication, but that it was harder to kill one.

Mr. Munsey

does not seem to have found either difficult.

Rapio Worep, the first number of which appeared in April, 1922, has
passed through all the vicissitudes that overtake every new publication.
Through them all we have had only one thought in mind—how could we
improve the paper from week to week and month to month. But we have
never been lost in a grey mist labelled “lack of interest.”

This publication aroused interest among the radio public from its very
first issue and has succeeded in continuously holding it. Its many thou-
sands of readers form a solid phalanx of loyal, interested week-in-and-
week-out readers who have formed the Rabpro WorLp habit and whose
ranks are being augmented every week by new enthusiasts.

The news-stand circulation of this publication is a very large one, but
it is altogether likely, judging from what we know of the publishing busi-
ness, that the subscription list of Rapio WorLD is the largest of its kind.
A rather broad statement, that, but easily substantiated by records.

It is no slight task in these days to make a new publication financially
successful, but that is what we have done with your favorite radio paper.
This has been made possible only because the publishers and editors have
had one thing constantly in mind—how best to serve radio and its follow-
ers. Any other thought would have led only to confusion and failure.

Here is our solemn promise for the future: to continue to be just as
loyal to our readers as our readers have been to us; to be independent at
all times and to tell the truth as we see it; not only to keep up with the
times but slightly ahead; to print news when it is news, keeping ears alert
and eyes forward, so that our readers will not only know and see in type
and pictures all the very latest developments in this remarkable science
but also sée them FIRST in this paper.

Another year looms large, and we shall continue to serve you, our
friends and readers, so that our success of the first two years shall lead to
bigger and better things for all of us.

Now for that increased and hitherto undreamed-of circulation figure
which we have set out to reach—and which we shall reach, never fear!

THE EDITOR.

Greetings as We
EnterThird Year

Secretary Roosevelt
Sends ““All Good Wishes”

Ebitor, Rapio WorLp:

AM very glad to avail myself
I of this opportunity of sending
my greeting to all the readers of
the Rapro WorLp. In my position
as Assistant Secretary of the Navy,
I have been constantly in contact
with radio work. The more I see
of it, the more convinced I am of
its great value to the world.

From a naval standpoint, it is ab-
solutely indispensable. Civilization
is based on communication, and
radio is one of the great modern
developments along this line.

With all good wishes, believe me,

Yours very truly,
THEODORE ROOSEVELT.

Dr. Frank Crane’s

Greetings Received

C REETINGS to all the radio
¥ fans reached by your paper!

You are listening in to the be-
ginning of one of the most signifi-
cant development of human activ-
ity. Multiply all the achievements
of the telegraph and the telephone
by x, and you will get some idea of
the future of radio.

FRANK CRANE.

* ok 3k

What the Radio News
Editor Thinks of Us

Ebrtor, Rapto WorLp:

H EARTIEST congratulations for
the second anniversary of

Rapro WorLp.

The writer considers Raprio
WorRLD the best radio weekly in the
country today and wishes you con-
tinued success.

Yours very truly,
H. GERNSBACK,

Editor, Radio News.
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The Radio Woman

Girl on Cycle
Tunes in DX

Chugging of Motor and Bumpy
Roads Cause Worse Inter-
ference Than Static or
Overlapping  of
Signals

ONE of the greatest pleasures enjoyed
by Hilda Tausher, plump Berlin
fraulein, is riding on her friend’s motor-
cycle through the streets of that city
carrying a radio set and having a loop
strapped to her back. She wears ear-
phones as does the motorcycle engineer
himself.

The girl does the tuning and manages
to get DX stations, although the roads of
the countryside and the explosions of the
motor create difficulties much more dis-
tracting than static or crosstalk.

The sight of the couple attracted con-
siderable attention, especially as the girl's
posture necessitated exhibiting the quality
of her silk stockings.

As is known, a loop is directional, which
makes us wonder what happens when
the pilot turns a corner. In changing
their direction, the set might auto-
matically tune from a station in Hamburg
to another in Paris.

~ps

R

(K.

HERE’S THE SET? The damsel plump

bein transported on her sweetheart’s
motorcycle in the streets of Berlin wears
earphones, just as he does. She has the loop
strapped to her back. Notice that her phone
cord runs forward. Does she carry the set
in her lap? Anyway, there’s no mystery as
to where she wears her stockings.

(International)

Contrasts 24 Years
In Radio Art

Washington Girl Demonstrates
1900 Crystal Set and the
1924 Super-Heterodyne
to Group of Admir-
ing Friends
THE marvelous strides made by radio

during the last twenty-four years are
attested to by Miss Frances Robinson, of
Washington, D. C,, who, after a thorough-
going study of the technique of radio,
gives her expert opinion that the super-
heterodyne of 1924 is somewhat superior
to the crystal set of 1900.

Miss Robinson took great delight in
exhibiting to a gathering of her friends
the other day the constant not only be-
tween the appearance of the two sets, but
also the mighty comparison of perform-
ance.

She brought in on a loop at Washington
KGO, Oakland, Calif.,, on the loud speak-
er, and some of her friends danced to the
musical strains from across the continent.

The cabinet of the super-het contains
the A and B batteries in left and right
compartments. The set is the latest type
which employs eight tubes. Two stages
of audio-frequency amplification are used
for the loud speaker.

The accompanying photograph shows
Miss Robinson holding an old-time crystal
set in her lap. By the way, this crystal
set was resurrected from an old curiosity
shop in England and not from King Tut’s
Tomb.

& H.
FRA!‘?CES ROBINSON, Washington girl, shows the difference between the superhetrodyne of, today and the crystal set of 24 years ago.
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To Learn to Tune, Experimeht

By Alexander G. Fleming

matter devoted to the tuning of receivers in gen-

eral were collected, it would take a statistician
quite a while to find out just where they would reach
to. That is not necessary, however, as most of the
instructions are of little use—to the average fan and
owner at least.

Unless you are learning a poem or story by heart,
most instructions are valueless, as any owner of a
set will testify. They are not at fault at all—in fact,
they may be perfect and tell just the way the receiver
should be operated—under the original testing condi-
tions. But conditions change—perhaps your condi-
tions are not the same as in upper Massachusetts or
out in San Francisco.

Therefore, the only way of learning to tune a re-
ceiver is by sitting down and carefully listening to the
reception, and then by turning your dials intelligently
see if you cannot improve the reception. You may
be using too tight coupling, or too much filament or
plate battery. Maybe you do not tune your second-
ary circuit in exact resonance with the rest of the
circuit. Any number of minor adjustments may prove
that you are working the set incorrectly.

One thing you should avoid is condemnation of a
receiver or circuit before you absolutely know how
to tune it. It may take you a month of constant tun-
ing to find out all the little tricks. The way to find
out is by manipulating and experimenting. Take no
man’s word for granted in the matter of how to tune
a receiver. There is a certain way of going about it,
but there is no set rule that is necessary to get a
station. Try out different ways and see just which
way 1s best, remembering, of course, not to let the set
squeal and annoy your neighbors. You will be sur-
prised to find out that there are several methods of
tuning your receiver, but there is just one good way
—and it is up to you to get that one right way.

Be intelligent, however, no matter what you do.

»

IF the reams of paper that have been printed with

Just because a pamphlet or magazine article says a
certain thing, is no reason for doing the exact op-
posite. The important thing is that no man can cover
all the little details of such a broad subject thoroughly
with reference to all details. He may be perfectly right
in his statements, but that should not stop a man
from doing something if he thinks it is a better way.

As an instance of this, take the following, which is
an extract from an article on a single-circuit receiver:
“Turn up the first tube and rotate the dial marked
coupling, until a squeak is heard. When that is done,
move the handle marked potentiometer around until
it is just past that squeak point, and the voice or music
will be heard.” Now how “much better would it have
been for the man to tell the fan to turn the tube down
to the point where the music or speech was just clearly
audible, with no squeal?

The people that make that receiver are going to be
a nuisance to the neighboring receivers due to letting
their sets oscillate unnecessarily, and it will probably
take the owner some time before he finds out, whether
by accident or through the services of some friend,
that the better way is to stop the squeal and not let
his set oscillate violently. Needless to say, there are
thousands of people that are purchasing receivers to-
day who never as much as turned a dial before, and
they are treating the machine like a very delicate
mechnism, like a watch or very expensive chronometer.

Sets as they are built today are not meant to stand
hard knocks, such as dropping them or knocking them
around, but just the same they cannot be hurt by
OPERATING THEM CORRECTLY, which is what
every owner wants to do. The way to do it is to ex-
periment and find out. There is no such thing as a
set way of doing it, even though there are thousands
upon thousands turned out by the same factory. They
all vary in some slight manner, and they are not all
operated under the same conditions, so they cannot
be operated in the exact same manner.

——Developirig a I\Eeﬁéﬂgﬁ‘age

Explaining the Sometimes Meaningless Language of “Brass Pounders”

are at the present time developing, a universal
language of their own. It has even been in-
timated that some day this or a similar elaborated
language my become useful to the peoples of the
world as an abbreviated language for the written word.

Hundreds of radio fans and amateurs are now using
many of the standard radio code terms and phrases in
their writings, and several are successfully using the
code for making notes in their daily business.

There is nothing mysterious or remarkable in the
code. It is very simple and not unlike the Phillips
code, which is generally used by wire telegraphers in
sending press dispatches. This radio code is based
upon phonetic spelling, and in a long word many of
the letters are deleted. For example, the word radia-
tion in radio code is cut down to but three letters—
rdn.

Following is a list of the most prominent, used by
every dyed-in-the-wool radio amateur:

F.B. (fine business); O.M. (old man); O.W. (old
woman); hr (hear or here); hrd (heard); u (you);
wen (when); ur (your); spk (spark); gud (good); hv

RADIO. amateurs and fans have originated, and

(have); ruff (rough); pt (point); tubd (too bad); gess
(guess); no (know or no); vy (very); cond (con-
denser); freq (frequency); thot (thought); wrk
(work); wrkd (worked); hwsat (how’s that); hw
(how); cu (see you); cuagn (see you again); cul (call
you later); 73s (best regards); B4 (before); 2Znite
(tonight); Itr (letter); sorri (sorry); tt (that); gg
(going) ; shud (should); abt (about); trub (trouble):
wid (with); gnd (ground); rdn (radiation); cntpse
(counterpoise) ; bi (by); Hi (radio laugh); mi (my);
onli (only); gv (give); sum (come); diff (difference) ;
enuff (enough); cud (could); wkg (working); inpt
(input) ; impt (important); pri (primary); sec (sec-
ondary); wv (wave); wi (well or will); wy (way);
betr (better); gvg (giving); T C A (Thermo coupled
amps); C R A (Commonwealth Radio Ass'n); cum
(come); thr (there); r (are); ru (are you); cld
(called); cl (call); clig (calling); rite (write); DX
(long distance); tmrrw (tomorrow); fr (for); crd
(card) ; nw (now); pse (please); sed (said) ; aud (audi-
bility) ; er (chemical rectifier); ant (antenna); dlver
(deliver) ; dlvd (delivered). Most all of these were de-
rived from the cryptic language of line telegraphers.
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Boy in England Converses with U. S.

(Keystone View)

Set Built and Assembled by Mill Hill
Lad Makes Record Considered
Remarkable for Small
Power Apparatus

W. GOYDER, of Mill Hill, England, is

shown operating his wireless transmit-

« ter which he built and assembled him-

self. Goyder exchanges messages with a friend

near Pittsburgh, Pa., consistently. This is con-

sidered excellent work for a small power trans-
mitter.

Although he is still a schoolboy, Goyder has
made great strides in the study of radio recep-
tion and transmission. The type of vacuum tube
shown in the picture resembles somewhat the
old Deforest “befo’ de Wah” audion.
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BROADCASTS HEARTBEATS
Prof. R, B. Abbott demonstrating his new microphone stethoscope at Purdue
University. Stations at a distance of 500 miles heard the heartbeats of the

young man shown at left.

The test excited national interest.
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BROADCAST PROGRAMS FROM FAR AND NEAR

Station WOS, Jefferson City, Mo.

441 Meters (680 Kcys). C. S. T. Apr. 2—
8:00 P. M.—Address: “Foliage Sprays for Ap-
ples, Peaches, Cherries and Plums,” by Ash-
leigh P. Boles. 8:15 P. M.—Address: *Farm Mo-
tive Power,” by Dave E. Darrah of Charles City,
Towa. 8:30 P. M.—Varied program presented by
talent from Arrow Rock and Boonvnl}e, Missourl.

Apr. 4—8:00 P. M.—Address; “Missourl,” by
George A. Pickens, General Secretary of the
Greater Missouri Association. 8:20 P. M.—Dance
program by the Douglass Melody Six Orchestra,
Colored Syncopators of Lincoln University, Jef-
ferson City. . . .

Apr. 6.—7:30 P. M.—Entire religious service
of the Methodist Church, Rev. J . McDonald,
Pastor, by line telephony from the church.

Apr. 7.-8:00 P. M.—Concert by the Radio
Famous Missouri State Prison Band, Virgil W.
Combs, Bandmaster. Piano solos by Harry M.
Snodgrass, the “King of the Ivories.”

Station WEAF, New York City

492 Meters (610 Kcys.). E. S. T. Apr. 2—
11:00 A. M.—Health talk under the auspices of
the New York Health Speakers Service. 12 M.—
Chape] Services direct from Columbia University.
4:00 P. M.—May List, pianist; Raymond C.
Frank, tenor; Hazel Franklin Bailey, soprano.
7:00 P. M.—Synagogue services under the au-
spices of the United Synagogue of America;
United Cigar Stores Daily Sport talk by -Thorn.
ton Fisher; Viola Ellis, contralto; talk by the
American Bond and Mortgage Company; talk un-
der the auspices of American Agriculturist; the
sixth of a series of lectures on ‘Practical Ameri-
can_ Politics,” by Schuyler C. Wallace, Supervisor
of Government of the Home Study Department of
Columbia University; the tenth and last of a
series of Philharmonic_ Concerts for students
conducted by William Mengelberg, direct from
Carnegie Hall.

Apr, 3.—11:00 A. M.—Popular Thursday morn-
ing talks. 4:00 P. M.—Michael Speciale and his
Hotel Carlton Terrace Orchestra. 00 P. M—
Interdenominational services under the auspices
of the Greater New York Federation of Churches;
United Cigar Stores daily sport talk by Thornton
Fisher; Geraldine Marwick, soprano; talk by
Harowitz Bros. & Margareten; talk by the Bank
of America; program direct from Hunter College,
Dr. Henry T. Fleck, conductor; Columbia Re-
corders, direct from Columbia Recording Studios.
American Chicle Company’s Orchestra. .

Apr. 4—11:00 A, M.—Talk under the auspices
of Country Life; Consolidated market and weather
reports by the United States and N, Y. Stage
Departments of Agriculture and American Agn-
culturist. 4:00 P, M.—Josiah B. Free, baritone;
Mildred MacLean, soprano; Children’s Hour pro-
gram. 7:10 P. M.—Loma Lincoln, lyric_soprano,
accompanied by Paul Haeussler; “The Happiness
Boys”—Billy Jones and Ernest Hare; Harold J.
Bray, tenor, accompanied by Estelle Ashton
Sparks; B. Fischer and company’s “Astor Cof-
fee” Dance Orchestra.

Apr. 5—4:00 P. M.—Dance program by the
Mount Royal Orchestra \

Station WGY, Schenectady, N. Y.

380 Meters (790 Kcys.). E. S. T. Apr, 2—
6:30 P. M.—Adventure story, courtesy outh’s
Companion.

Apr. 3.—7:45 P. M.—Musical program by Al-
bany artists: J. Reid Callanan, piano; Pluma
MaclIntosh, reader; Mrs. Raymond N. Fort, so-
prano; Claud J. Holding, violin; Mrs. Horatio

Bellows, contralto, .

Apr. 4.—8:00 P. M.—Concert of Union College
Musical Club broadcast from the Ten Eyck Ho-
tel, Albany, N. Y., including address, “Music in
College Life,” by Dr. Charles A. Richmond,
president of Union College. 10:30 P. M.—Dance
music by Union College Dance Orchestra from
Hotel Ten Eyck ballroom, Albany, N. Y.

Apr, 5—9:30 P. M.—Dance music by Romano’s
Orchestra, New Kenmore Hotel, Albany, N. Y.

Station WGI, Medford, Mass.

360 Meters (830 Kcys). E. S. T. Apr., 2—
12 M.—Selection on the Ampico in the Chicker-
ing; literary five minutes; selections of the Bruns-
wick. 12:40 P, M.—New England weather fore-
cast furnished by the Weather Bureau,
5:30 P. M.—Closing stock market reports; world
market survey, U. Department of Foreign
and Domestic Commerce. 6: P. M.—Boston
police reports, Boston Police Headquarters. 6:15
P. M.—Code practice. P. M.—“Science Up
to Date,” by the Scientific American. 7:30 P. M.
—Evening program.

Apr. 3.—12:40 P. M.—New England weather
forecast furnished by the U. S. Weather Bureau.
5:30 P. M,—Closing stock market reports. Live
stock market reports. A%riograms furnished by
the U. S. Department of Agriculture. 6:15 P.
M.—Boston Police Reports, Boston Police Head-
quarters. 7:00 P, M.—Evcnini program,

Apr, 4.—12:40 P. M.—New England weather
forecast furnished by the U. S. Weather Bureau.
12:45 P. M.—Closing report on Farmers Produce
Market report. 3:00 P. M.—Afternoon musicale.
5:30 P. M.—Closing stock market reports. 6:15
P. M.—Code practice. 7:00 P. M.—Boston lgollce
reports, Boston Police Headquarters. 7:30 P. M.
—Evening program.

Station KGO, Oakland, Cal.

312 Meters (960 Kcys.). P. T. Apr. 2—1:30
P. M.—New York stock exchange quotations
and weather report. 3:00 P. M.—Short musical
proegram. 6:45 P. M.—Final stock exchange quo-
tations and weather report, news items,

.Apr. 3—1:30 P. M.—New York stock exchange
quotations and weather report. 6:45 P. M.—Final
stock exchange quotations, weather report nad
news items. 8:00 P, M.—California String Quartet;
Edna Sutton Stark, reader; Edna Linkowski,
pianist; Ruth Waterman, contralto; KGO Min-
strels.

Apr. 4.—1:30 P. M.—New York stock exchange
quotations and weather report. 3:00 P. M.—
Short musical program. 6:45 P. M.—Closing stock
exchange quotations, weather report and news
items,

Apr. 5—12:30 P. M.—New York stock exchange
and U. S. weather report. 8:00 P. M.—Three-act
comedy, “It Pays to Advertise,”” by KGO Play-
ers; music_by the Arion Trio, 10:30 P. M.—
Dance music by orchestra of St. Francis Hotel,
San Francisco, Cal.

Station KDKA, Pittsburg, Pa.

326 Meters (920 Kcys.). E. S. T. Apr. 3.—
6:15 P, M.—Concert by the KDKA Little Sym-
phony Orchestra, Victor Saudek, conductor. 7:30
P. M.—Feature. 7:40 P. M.—National stockman
and former market reports. 8:30 P. M.—Concert

iven by Albert R. Norton of American Guild

ganists. 9:55 P. M.—Arlington time signals;
weather forecast. 11:30 P. M.—Special late even-
ini concert. .

pr. 4.—12:20 P, M.—Lenten services of the
Trinity Church, Pittsburgh, Pa. 6:15 P. —
Organ recital by Lucile Hale, from the Cameo
Motion Picture Theatre, Pittsburgh, Pa. $:00
P. M.—Radio Boy Scout meeting. 8:30 P. M.—
Concert by the Westinghouse Employes Band,
conducted by T. J. Vastine.

Agr. 5.—1:30 P. M.—Concert by Daugherty’s
Orchestra. 6:15 P. M.—Dinner concert by the
Westinghouse Band. 7:20 P. M.—“S&;)rts Re-
view,” James L. Long, sport editor. 8:00 P, M.—
Feature. 8:30 P. M.—Chamber of Commerce din.
ner in_honor of A. W. Mellon, from the William
Penn Hotel.

Station WDAF, Kansas City, Mo.

411 Meters (730 Kcys.). C, S. T. Apr. 2.—
3:30 P. M.—Johnnie Campbell’s Kansas City Club
Orchestra. 6:00 P. M.—Marketgram, weather
forecast, time signal and road report. Address:
Weekly health talk given under the auspices of
the Health Conservation Association. The
children’s story and information period. Music—
Fritz Hamlein’s Trianon Ensemble, Hotel Muehle-
bach. 8:00 P. M.—Program arranged and pre-
sented by Horton Connell, violinist, and other
soloists. 11:45 P. M.—The “Merry OIld Chief”
and the Coon-Sanders Novelty-Singing Orchestra,
Plantation Grill.

Apr, 3.—3:30 P. M.—D. Amhert Haley’s Dance
and Concert Orchestra. 6:00 P. M.—Marketgram,
weather forecast, time signal and road report., The
Chl.ldl'eﬂ‘s story and information period. Music—
Fritz Hamlein’s Trianon Ensemble. 11:45 P, M.—
The “Merry Old Chief” and the Coon-Sanders
Novelty-Singing Orchestra.

Apr. 4.—3:30 P. M.—Regular “request’ pro-
gram_ by the Leo R. Davis “Radio’” Orchestra.
6:00 P. M.—Marketgram, weather forecast, time
signal and road report. The children’s story
and information period. Music—Fritz Hamlein’s
Trianon Ensemble, Hotel Muehlebach, 8:00 P.
M.—Program by all volunteered talent of ama-
teurs. All who'care to try their ability as radio
entertainers are invited to “try out.” 11:45 P. M.
—The “Merry Old Chief” and the Coon-Sanders
Novelty Singing Orchestra.

Apr. 5.—3:30 P. M.—The Riley Ehrhart Orches-
tra. 6:00 P. M.—Marketgram, weather forecast,
time 5|gn_al and road report. The children’s
story and information period. Music—Fritz Ham-
lein’s Trianon Ensemble. 11:45 P. M.—The “Merry
Old Chief” and the Coon-Sanders Novelty Sing-
ing Orchestra, Plantation Grill, Hotel Muehlebach.

Station KFI, Los Angeles, Cal.

469 Meters (640 kcys.). P. T. Apr. 2.—4:45
P. M,—Evening Herald news bulletinps. 8:00 P.
M.—Evening Herald concert. 10:00-11:00 P, M.
—Hollywoodland Community Orchestra. 11:00-12:00
P.  M.—Ambassador-Lyman’s Cocoanut Grove
OrAchestra. .

Apr, 3.—4:45 P, M.—Evening Herald news bul-
letins. 6:45 P. M.—Y. M. (g A, concert, sales
lecture and bedtime story. 8:00 P. M.—Am-
bassador Hotel concert. 9:00 P. M.—Examiner
concert.  10:00-11:00 P. M.—Concert by Ann
Thompson, pianist, and Chief Yowlache,  Indian
ba:tone. 5

Apr., 4.—4:4 . M.—Evening Herald news bul-
letins. 6:45 P. M.—Vocal and instrumental cgln-
cert. 9:00 P. M.—Examiner concert. 10:00-11:00
P. M.—Vocal and instrumental concert, 11:00-12:00
P. M.—Ambassador-Max Fischer’s  Cocoanut
GIXVQ (grclgcsgra.

pr. 5.—5:15 P, M.—Examiner news bulletins.
6:45 P. M.—Instrumental program. 8:00 P.e —
Vocal and instrumental concert. 9:00-10:00 P. M.
—Examiner concert. 11:00-12:00 P. M.—Ambassa-
dor-Max Fischer’s Cocoanut Grove Orchestra,

Station WFAA, Dallas, Texas

476 Meters (630 Kcys). C. S. T. Apr. 3.—
1:00 P. M.—Address: Epps G. Knight, on “Things
Old and New.” 8:30 P. M.—The Texas Orchestra,
R. L. Keith, manifer, in popular music recital.

Apr, 4.—1:00 P. M.—Address: Dr. Robert Stew-
art Hyer, president emeritus Southern Methodist
University. 8:30 P. M.—Charles Scogin, baritone;
William Pennington, pianist and tenor; Charles
McKinney and his Old-Time Fiddlers.

Apr, 5.—12:30 P. M.—Address, Judge Eugene B.
Muse, “Providing Things Honest.” 3:30 P, M.—
Special musical program, Old Fiddlers. 8:30 P. M.
—Piano recital, presenting Miss Elizabeth Gay
Jones, one of ten pianists to be presented in
massed piano recital May 1. 11:00 P. M.—The
Adolphus Hotel Orchestra, Lawrence Morrell,
director.

Apr. 6.—6:00 A. M.—Radio Bible Class. 9:00 A.
M.—Address, Very Rev. Harry Lee Virden. 9:30
P. M.—Popular music recital presenting the
Adolphus Hotel Orchestra.

Station WOC, Danvenport, lowa

484 Meters (— Kcys.). C. S. T. Apr. 2.—
10:00 A. M.—Opening market qﬁotations, garden
and household hints. 10:55 A. M.—Time signals.
11:00 A. M.—Weather and river forecast. 11:05
A. M.—Market quotations and a riograms. 12
M.—Chimes concert. 2:00 P. M.—Closing stocks
and markets. 3:30 P, M.—Educational program.
6:30 P. M.—Sandman’s visit. g . M.—Sport
news and weather forecast. 7:00 P, M.—Educa-
tional lecture. 8:00 M.—Organ recital, Erwin
Swilndell, organist; Mrs. Arthur P. Griggs, con-
tralto.

_Apr. 3.—10:00 A. M.—Opening market quota-
tions, garden and household hints. 10:55 A. M.—
Time signals. 11:00 A. M.—Weather and river
forecast. 11:05 A. M.—Market quotations and
agriograms. 12 M.—Chimes concert. 2:00 P. M,
—Closing stocks and markets. 3:30 P. M.—Edu-
cational program—musical numbers to be an.
nounced. 5:45 M.—Chimes concert. 6:30 P.
M.—Sandman’s Visit. 6:50 P. M.—Sport news and
weather forecast. 9:00 P. M.—Orchestra program.
JApr. 4.—10:00 A. M.—Opeping market quota-
tions, garden and household hints. 10:55 A, M.—
Time signals. 11:00 A. M.—Weather and river
forecast. 11:05 A. M.—Market quotations. 12 M.
—Chimes concert. 2:00 P. M.—Closing stocks
and markets. 3:30 P. M.—Educational program,
musical numbers to be announced. 5:45 P, M.—
Chimes concert. 6:30 P, M.—Sandman’s visit.
6:50 P. M.—Sport news and weather forecast.
7:00 P, M.—Educational lecture, “Art Apprecia-
tion,” by R. J. McKinney, director Tri-City Art
Leagup. 7:20 P. M.—Sunday school lesson—In-
ternational lesson for next Sunday discussed by
Dr. Frank_Willard Court, pastor St. John's
Methodist Episcopal Church, Davenport, lowa,
8:00 P. M.—Musical program.

_Apr. 5.—10:00 A. M.—Opening market quota-
tions, garden and hcusehold hints. 10:55 A. M.—
Time signals. 11:00 A. M.—Weather and river
forecast. 11:05 A. M.—Market quotations. 12 M.

himes concert, 12:30 P, M.—Closing stocks
and markets. 3:30 P. M.—Educational program,
musical numbers to be announced. 5:45 P. M,—
Chimes concert. 6:30 M.—Sandman’s visifgy
6:50 P. M.—Sport news and weather forecas{r
7:00 P. M.—Educational lecture, “The Production
of Silk and Its Uses.” 9:00 P. M.—Orchestra pro-
gram (1 hour).

Station KFAE, Pullman, Wash.

330 Meters (910 Kcys.). P. T. Apr. 4.—7:30 P,
M..—Madolm and guitar solos and duets; “Secret
Dl.plomac.y,” Prof. C. H. Wooddy; ‘“Book Chat,”
Miss Alice L. Webb; “Increase of Mechanical
Power. in Every Day Use,” H. H. Langdon, M.
E.; piano solos, Margery Segessenmann; vocal
numbers,

Apr. 7.—7:30 P. M.—“Modern Capitalization—A
Cause of War,” Prof. F, R. Yoder, sociologist;
all high school program, by Pullman High School
Radio Club.

Apr, 9.—7:;0 P. M.—Vocal numbers; instru-
mental selections; “The Burden of Armaments,”
Prof. Yoder; “Farm Water Suppy,” A, B. Crane,
extension specialist,

Apr. 11.—7:30 P. M.—Instrusental solos; agri-
cultural talk; “X-Ray and Crystal Analysis,”
‘I‘Drof. Hugh enton, School of Mines; piano solos;
Book Chat,” Miss Alice Webb.

Apl,': 14.—7:30 P. M.—“Economic Effects of
War, Prof. E. F. Dummeier, sociologist; Palouse
Council Boy Scouts’ program.

Station WLW, Cincinnati, Ohio

309 Meters (970 Kcys.). C. S. T. Apr. 2.—
10:30 A. M.—Weather forecast. 3:30 1? M.—
Market reports. 8:00 P, M.—Geringer Orchestra.
9:00 P. M.—Choir program of the Beecher Club,

Apr. 3.—10:30 A, M.—Weather forecast and
business reports. 3:00 P. M.—Market reports.
4:90 P. M.—Piano solos by Miss Adelaide Appel,
{grO’(? Io’f h}{i—(.:onceli)t frtl)m (éincinnati Conserva-

usic,
Doereys "misiciy ng:ar ance program by
bApr. 4.—10:30 " P, {d.—Weather forecast and
usiness reports.  3:00 P. M.—Stock quotations.
4:2\0p 1% SM.BS:R;CKI rogram.
r. 5.—10; 0 —Weath 8
P. M.—Market reports, ST o T
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Station WAAW, Omaha, Neb.

360 Meters (830 Kcys). C. S. T. Apr, 3—
8:00 P. M.—Educational _program, agricultural
topic by W. J. Martin, P. system, Omaha,
Neb., and exposliztion;E ne\:[ct BSundays Sunday
11 b, ev. E. M. Brown.
SCRO(:- 43.5—53?00 % M.}T]%ridge talks by Mrs. Guy
, Omah eb.

U'Apr?rg.y—7:33mP?,M.—Frank H. Schwartz and
his Royal Orchestra, dance music and old time
mﬂ:’ 7.—7:30 P. M.—Mrs. E. F. Morearty,
teacher of piamo; concert by students, consisting
of vocal and instrumental solos.

Station CKAC, Montreal, Can.

425 Meters (700 Keys.). E. S. T. Apr. 2—
1:45 P. ?\I?—Classilg: c&nce{\t] b’i: Mt. Royal tHoﬁ:l
t 4:00 P. .—Weather, news, stocks,
gﬁ'hes-t?d P. M.—Mt. Royal Hotel Dance Orches’

hi\.pr. 3.—4:00 P. M.—Weather, neivs, stocks,
music. 7:00 P, M.—Kiddies’ stories in French

d English, 7:30 P. M.—Rex Battle and his
ilnt. R;‘ygal Hotel Concert Orchestra. 8:30 P. M.
J—La Presse studio entertainment. 10:30 P. M,

ZJoseph C. Smith and his Mount Royal Hotel
Dance Orchestra. .
Apr. 4—1:45 P, M.—Classic concert by Mt.

Orchestra. 4:00 P. M.—Weather,

Royaljgiiste] 4:30 P. M.—Dance Orchestra,

news,RstoclksHtflll\'.
. a otel. 3 N
Mzt\pr. o5’.'—7:00 P. M.—Kiddies’ stories in French
and English. 7:30 P. M.—Rex Battle and his
Mt. Royal Hotel Concert Orchestra, 8:30 P. M.
_La Presse studio entertainment. 10:30 P. M.—
Joseph C. Smith and his Mt. Royal Hotel Dance
Orchestra.

Apr. 6.—4:30 P. M.—Sacred concert.

Apr. 1.—1:45 P.PMEMtv.V Royal Hotel C(:ncirt

estra. 4:00 P, .—Weather, news, stocks,

gxl-ﬁl.] 4:40 P. M.—Mt. Royal Hotel Dance Or
chestra.

Apr. 8.—4:00 P. M. —Weather, tocks,
talk. 4:30 P. M.—Music. 7:00 P. M.—Kiddies
stories in French and English. 7:30 P. M.—Rex
Battle and His Mt. Royal Hotel Orchestra. 8:30
. M.—La Presse studio concert under the di-
rection of Mr. J. C. Houle. 10:30 P. M.—Joseph
C. Smith and” His Mt. Royal Hotel ance
Orchestra.

Station WOO, Philadelphia, Pa.

509 Meters (590 Kcys.). E. S. T. Apr. 2.—
11:00 A. M.—Grand organ. 12:00 M.—Luncheon
music by the Tea Room Orchestra. 5:00 P, M.—
Sports results and police reports. 7:30 P. M.—
Dinner music by Havana Casino Orchestra broad-
cast direct from_the main dining-room of the
Hotel Sylvania, Vincent Rizzo, conductor. 8:45
P. 0. O. Orchestra, Robert E. Golden,
director; Louise Sterrett Hazel, soprano.

Apr. 3.—11:00 A, M.—Grand organ. 11:30 A, M.
—United States weather forecast. 11:55 A. M.—
United States Naval Observatory time signals.
12:00 M.—Luncheon music by the Tea Room
Orchestra. 4:45 P. M.—Grand organ and
trumpets. 5:00 P. M.—Sports results and police
reports. 9:55 P, M.—United States Naval Ob-
servatory time signal. 10:02 P. M.—United States
weather forecast. .

Apr. 4—12:00 M.—Luncheon music by the Tea
Room_ Orchestra. 7:30 P. M.—Dinner music from
the Hotel Adelphia Concert Orchestra. 8:30 P.
M.—Special program from the Fox Theatre
Studio. 10:03 P. M.—Dance program by the
Kentucky Kernels from the Hotel Adelphia.

Apr. 5.—11 A. M.—Grand organ. 11:30 A, M.—
United States weather forecast. 11:55 A. M.—
United States Naval Observatory time signals.
12:00 M.—Luncheon music by the Tea Room
Orchestra. 4:45 P. M.—Grand organ and trumpets.
5:00 M.—Sports results and police reports.

Station KSD, St. Louis, Mo.

546 Meters (550 Keys.). C. S. T. Apr. 2.—
6:30 P. M.—Program of Abergh’s Concert
Ensemble; Arne Arnesen, violinist, broadcast di-
rect from Hotel Statler. 9:00 P. M.—Studio pro-
gram by Margaret Nolan, soprano, Lois Gage,
pianist. 11:00 P. M.—Broadcasting direct from
Hotel Statler dance music played by Rodemich’s
Orchestra.

Apr. 3.—8:00 P. M.—Studio program of duo-

news, stocks,

piano recital by Olivia Willlams, and Hilda
Medairy, pianists. .
Apr. 5.—3:00 P. M.—Program given by group

of children under fourteen years of age. 8:30
P. M.—Missouri Theatre Orchestra, concert and
specialties, broadcast direct from the theatre.

Station KGW, Portland; Ore.

492 Meters (610 Kcys.). P. T. Apr. 2.—11:30
A. M.—Weather forecast. 12:30 P. M.—Concert
by Darby’s Orchestra of Cotillion Hall. 3:30 P.
M.—Children’s program. 8:00 P, M.—Concert by
Elks Band, W. A, MacDougal, director. 10:00 P.
M.—Dance music by George Olsen’s Metropolitan
Orchestra of the Hotel Portland.

Apr. 3.—11:30 A. M.—Weather forecast. 12:30
P. M.—Conéert. 3:30 P. M.—Woman’s story pro-

am. Installment of “The Midlander,” by Booth

arkington. 8:00 P. M.—Accordion solos by
Johnny Sylvester. 8:15 P. M.—Studio program
of dance music by George Olsen’s Metropolitan

Orchestra. 10:00 P. M.—Dance music by George
Olsen’s Metropolitan Orchestra.
Apr. 4.—11:15 A. M.—Market basket. 11:30 A.

M.—Weather forecast. 12:30 P. M.—Program by
Peck Halton’s Orchestra of Cotillion Hall. 3:30

P. M.—Lecture by Margery M. Smith, nutrition
expert. 7:30 P, M.—Weather forecast and mar.
ket reports. 10:30 P, M.—Hoot

Apr. 5—11:30 A. M.—Weather forccast. 3:30
P. il.—Children's rogram, story by Aunt Nell
10:00 P. M.—Wcatﬂer forceast and dance music
by George Olsen’s Metropolitan Orchestra of
H":)tel Portland.

Station WOAW, Omaha, Neb.

526 Meters (570 Keys.). C. S. T. Apr. 3.—
6:00 P, M 6:30 P. M.

Owls.

. M.—Every child’s story hour.
—Dinner program by the Saxton Family Orches-
tra. 9:00 P. M.—First anniversary of WOAW,
concert program by Mt. Cualvary Commandery,
No. 1, Knights of Pythias.

Apr. 4—6:30 P.-M,—Dinner prog%'nm.by Acker-
man’s Orchestra, of Empress Rustic Garden.
9:00 P, M.—Program by 168th Regiment Band.

Apr. 5—6:30 P. —Dinncr program by the
Blackstonian Orchestra. 9:00 P. M.—Program ar-
ranged by Harry B. Cockrell.

Apr. 6.—9:00 A. M.—Radio Chapel Service.
2:00 P. M.—Matinee program by courtesy of Ne.
braska Conference of Augustana Synod.

Station WAAM, Newark, N. J.

263 Meters (1140 Kcys.). E. S. T. Apr. 2.—
7:00 P. M.—Ben Jacobs, tcnor of the New York
City Police Department Glee Club. 11:00 P. M.
—Edward A. Sussman and his Original Memphis
Syncopators in an outburst of harmony and jazz,

Apr. 3.—7:00 P. M.—Times Square Euntcrtainers.
10:00 P, M.—Charles J. Saunders’ Sterling Dance
Orchestra.

Station WBZ, Springfield, Mass.

337 Meters (890 Keys.)., E. S. T. Apr. 31—
11:55 A, M.—Arlington time signals; weather re-
ports; Boston and Springfield market reports.
7:00 P, M.—Music talk by Robert Elisha Stanley
Olmsted. 7:30 P. M.—Bedtime story for the
kiddies. 7:40 P. M.—Concert by Sylvia Glasser,
pianist. 9:55 P, M.—Arlington time signals.

Apr. 4.—11:55 A. M.—Arlington timc signals;
weather reports; Boston and Springfield market

reports. 6:00 P. M.—Dinner concert by the WBZ
Orchestra. 7:30 P. M.—Bedtime story for the
kiddies. 11:00 P. M.—Program of Chamber music

by the WBZ Orchestra.
Station KYW, Chicago, Il

536 Meters (560 Kcyls)). C. S. T. Apr. 3.—
9:30 A. M.—Late news and comment_of the finan
cial and commercial markets. 2:35 P. M.—Studio
program. 6:30 P. M.—News. 6:50 P. M.—Chil-
dren’s bedtime story. 7:00 P. M.—Dinner concert.

Apr. 4.—9:30 A. M.—Late news and comment
of the financial and commercial markets. 6:00 P.
M.—Spanish lessons. 7:00 P. M.—Dinner concert.
Joska DeBabary’s Orchestra. 10:00 P. M..2:00
A. M.—Midnight Revue.

Station WHAS, Louisville, Ky.

400 Meters (750 Keys.). C. S. T. Apr. 3—
4:00-5:00 P, M.—Selections by the Strand Theatre
Orchestga. 4:50 P. M.— livestock, produce
and grain market reports. 7:30 P. M.—Full con
cert under the direction of George T. Piggott

Apr. 4.—4:00 P, M.—Selections by the Walnut
Theatre Orchestra; late important news bulletins.
5:00 P. M.—Official central standard time an-
nounced. 7:30 P. M.—Concert by W. C. Crane
and his Orchestra.

Apr. 5.—4:00 P. M.—Selections by
Theatre Orchestra. 5:00 P. M.—QO
standard_time announced.
by the Sylvian Trio.

Station WRC, Washington, D. C.

469 Meters (640 Keys.). E. S. T. Apr. 2—
3:00 P. M.—Fashion delevolpments of the mo-
ment, 3:25 P.

the Strand
fficial central
7:30 P. M.—Concert

A List Showing the Votes Cast W

. M.—Report of the National Con-

3:45 P. M,—Piano recital by
Eleanor Glynn. 5:15 P. M,—Instruction in inter-
national code. 6:00 P, M.—Stories for children.

Apr. 3.~5:15 P. M.—Instruction in international
code. 8:00 P. M.—Dance program by the Better
'Ole Orchestra. 9:00 P. M.—"Two Pionecrs of
the Auto Industry,” by Carl W. Mitman, of the
National Museum. 9:15 P, M.—Violin recital by
Heari Sokoloff. 9:55 P. M.—Re-tranamission of
time signals and wcather forccasts. 10:00 P. M
—Concert of Hawaiian music,

Apr. 4.--3:10 P, M.—Song recital by Arthur
McCormlick, baritone. 3:25 P. M.—Current Topics
3:35 P. M.—Piano rccital by Ethel Grant. 5:15

M.—Rec-transmission of time signals and
weather forecasts. 6:00 P. M.—Stories and songs
for children.

Apr. 5.~5:15 P. M.—Instruction in international
7:45 P. M.—Bible talk. 8:15 P. M.—Son
recital by Rose Poilio, mezzo soprano. 8:45 P, M.
—Concert of Hawaiian music. 9:30 P. M.—Concert
by the Army Music School.

Station WOR, Newark, N. J.

405 Metors (740 Keys). E. S, T. Apr. 2.—
2:30 P. M.~-Piano sclections by Frances B. Pchl
of Brooklyn. 3: A .—Rose¢ Coughlan, ccle-
brated actress. 7:00 P. M.—Muslic while you dine,
Ernie Krickett’'s Paramount Record Orchestra.

Apr. 3.—3:30 P. M.—Tenor solos by Harold Taft
Wright. 6:15 P, M.—Albert E. Sonn, technical
cditor of the Radlo Department of the Newark
Sunday Call,, in his weckly talk on ‘“‘Radio for
the Layman.” 6:30 P. M.—Music while you diney
Tom Cooper’s Country Club Orchestra.

Apr. 4.-3:30 P. M.—=Lrncst Cutlin%J and his
amcs Boys Orchestra. 6:15 P. -Agnes
conard in songs for the children. 6:30 P. M.—

ference Board.

Man in _the Moon storics for the children, 7:00
P. M,—Billy Cripps’ song revue.

Apr. 5.—8:00 ] M.—Gene Ingraham’s Bell
Record Orchestra. 10:00 P, M.—"Stabat Mater”

(Rossini), presented by a cholr of 60 voices of St.
Joseph éhurch of Newark.

Station KPO, San Francisco, Calif.

423 Meters (710 Kcys.). P. T. Apr. 2—12:00 M.
—Time signals, 1:00 P. M.—Rudy Seiger’s Fair-
mont Hotel Orclicstra. 2:30 P. il'.— Jack Fair’s
Entella Cafe Orchestra. 4:30 P. M.—Rud
Fairmont Hotel Orchestra. 5:30 P. M. ildren’s
hour. 7:00 P. M.—Rudy Seiger’s Fairmont Hotel
Orchestra. 8:00 P. M.—E. Max Bradficld’s Ver-
satile Band.

Apr. 3.—12:00 M.—Timc signals from the Naval

Seiger’s

Observatory. 1:00 P. M.—Rudy Seiger’s Fair-
mont Hotel Orchestra. 2:30 P. KI.— atinee pro-
gram by U. S. Army Band. 8:00 P.

Y . M.—Organ
recital by Theodore J. Irwin. 9:00 P. M.—Pro-
gram by the Cap and Bell Club. 10:00-11:00 P. M.
—E. Max Bradfield’s Versatile Band.

Apr. 4.—12:00 M.—Time signals; reading of the
Scripture. 1:00 P. M.—Rudy Sciger’s Fairmont
Hotel Orchestra. 2:30 P. M.—Organ recital by

Theodore J. Irwin. 4:30 P. M.—Rudy Seiger's
Fairmont Hotel Orchestra.
Apr. 5~12:00 M.—Time signals. 1:00 P, M.—

Rudy Seiger’s Fairmont Hotel QOrchestra. 2:30
P. M.—Matinee program. 3:30 P. M.—E. Max
Bradfield’s Versatile Band. 8:00-12:00 P. M.—
Dance music by Art Weidner and his popular
Dance Orchestra.

Station WKAQ, San Juan, P. R.

360 Meters (830 Kecys.). E. S. T.—Broadcasts
two concerts weekly as follows: Wednesdays, 7
to 9 P. M.; Fridays, 7 to 9 P. M.

Station WBAP, Fort Worth, Texas

476 Meters (620 Kcys.). C. 8. T. Apr. 4—
7:30 P. M.—Concert by the Texas Christian Uni-
versity. 9:30 M.—Concert by the 25-piece
mandolin orchestra of the Knights of Pythlas

(Concluded on page 37)

ill Be Published in an Early Issue

Who Is America’s Most
Popular Radio Entertainer?

Everybody is interested in this query:

Who is America’s most popular radio

entertainer? You have your favorite. Who is she or he? Let us know your choice,.
whether a comedian, an opera singer, a jazz band, or a story-teller.

RADIO WORLD wants to be able to tell the world the name of the entertainer.
who stands highest in the regard of listeners-in.

Use the accompanying blank and mail to Broadcasting Manager, RADIO WORLD:

Cut off. Fill out.

Mail today.

BROADCASTING MANAGER, RADIO WORLD,

1493 Broadway, New York City.

Dear Sir:

My favorite entertainer is... ... ..
Name
Street Address.

City and State. .. ..




HECTOR LISTENS IN with ear-

phones, using a crystal set, but his

pal, Spot (at right) prefers the loud
speaker of the four-bulb set.

SOCIETY GIRLS at a “radio con

ference” set the style in Porto Ricoe.

SPECIAL BROADCATING ORGAN
at CKAC, Canada, is shown, with mi
crophone at center (top).

“WHO 1S MAKING all that neisc?” “RADIO IS GETTING BETTER" ssid “Roxy”

Spot wonders, as he hears crash of static the popular apnouncer of Capitol Theatre progra

FANS—Kathryn M. Weintraub (left) and Beatrice E. Wein.
traub, of Atlantic City

ls it station CAT?” President Coolidge. Surgeon Generals

PHILIF
WHILE HIS DAL

Van Rensselaer Tho
of the Western F

Tests Nin

CAMPFIRE GIRLS on a New York roof.
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oxy at Washington—Children Agree

Rothafel, center), on trip to Washington with his “gang”. With
.m WEAF. Roxy attended the Washington radio show and visited
left) and Ireland, met Roxy at the Washington station.

f

{OMSON

poke via radio from Kansas City recently, Master Philip

(at right) listened in. Mr. Thomson is publicity manager

Company and' president of the Association of Natiomal
Advertisers.

oud Speakers Just to Sell One

. )

(K. & H)

“SEE?” asks
salesman, but
heshould
say “Hear?”
as he plugs in
nine loud-
speakers con-
secutively, so
customer can
make a good
choice,

TWINS DO A TURN-—Maxine and Virginia Loomis broadcast-

ing from KFI. In song, they laud radio, warbling of the joy
their set has brought them.

(International)

MADE OF PAPER CLIPS—This crystal set fits snugly into

the pocket of Harry Gehrmann, Washington, D. C., the maker

of the odd apparatus. Life is getting to be just one “smallest”

crystal set after another, isn’t it? Carrying a crystal set in

one’s vest pocket or hat may be the style this summer, but
Fashion dictators haven’t decreed yet.

] _‘_' e |
(£ uoto lopics)
MORE STAMPS SOLD by C. J. Weyant, Fort Montgomery,

N. Y, since installing a set in postoffice over which he presides.
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New National Association
Formed for Radio Betterment

APERS of incorporation for the Na-

tional Radio Association, Inc., a non-
profit organization, were filed at Columbus
and caused considerable comment.

Among the incorporators were Thad H.
Brown, secretary of state, Columbus; Ro-
land C. Caley and Fred E. Kingsbury, of
Cleveland,

Secretary Brown said the ‘emporary quar-
ters of the association had been established
in the National City building, Cleveland.
He further said that the aim of the organi-
zation was for the betterment of conditions
for the radio fan.

Among other objects which the associa-
tion will further, according to Mr. Brown,
are:

Co-operating with all existing bodies to
ric the air of useless interference; strict
enforcement of all quiet hours; investigate
complaints made by radio fans; protect
radio fans against adverse legislatton; pub-
lish a loose leaf log book; do everything
possible to advance the science of radio; to
properly advise radio fans regarding the
installation of sets and to eliminate unnec-
essary dangers of fire hazards; co-operate
with broadcasting stations in an effort to
provide high-class and entertaining pro-
grams throughout the nation.

The aim of the association is: “All That
is Best in Radio.”

Mr. Brown said that radio has been sweep-
ing the country for the past few months
and that the organization had been launched
with the thought that it could work great
good for both the broadcast listener and
the broadcast station.

Readers Ask for»

Radio Literature

MANUFACTURERS of and dealers in
radio apparatus and accessories are
notified that literature and catalogues
describing their products have been re-
quested, through the Service Editor of
RADIO WORLD, by the following:

golm C. Fink, Avoca, Minnesota,
. E. Wallace, Donnelly, Idaho.
Mac F. Whalen, Saliva School, Detroit, Mich.
Roman Debes, RC Al Chatham, Mass,
C. Harwood King, 9 Vilfage Road, Bebington,
Cheshire, England.
W. A. Scott, Crowville, La.
Roy L. Cramford, R. F. D. No. 1, Box 15,
Kerens, Texas.
Emil Johnson, Lincoln, Neb.
E. E. Brotholf, Route 7, Winterset, Towa.
Kentucky Radio Co., Corbin, Ky. (Dealers.)
Fred O. Bouton, 137 N. Cheyenne Ave., Bartles-
ville, Okla.
L. E. Wall, 496 East Tenth street, Pomona, Calif.
Donald Deman, Humbolat, South Dakota.

Production of Zig-Zag

Plate Sockets Begins

RODUCTION of a socket with zigzag
plates to insure perfect contact, has been
begun by the Howard Radio Co. Inc, of
Chicago.
The socket accommodates any standard
tube.

L The Radio Trade

FRESHMAN

VERNIER DIAL

A Bakelite dial with
Vernier adjustment. A
small rubber tired wheel
through the slot in the
diel permits you to set
the dial to the exact point
and obtain the same dial
setting every tlme. Just
the thing for Neutrodyne,
Polydyne and Super-
Heterodyne.

Price, 3 in., $1.00
Price, 4 in., $1.50

At your dealer’s, otherwlse, send
purchase price and you will be sup.
plied postpaid. Ask your dealer or
write direct for free diagrams of
Neutrodyne, Polydyne and Super-
Heterodyne Circults,

@as, freshman @. Inc.
\Cadiod Condenser Poouces

106 Seventh Ave., New York, N. Y.

Crystal Set Fits Pockét

and Purse

IN a leatherette covered case, no larger
than that containing an ordinary safety
razor outfit, comes a most compact little
crystal radio receiving set that is selective,
brings in local stations very loud and clear,
and is ideal to givé as a present. This set
costs $2, and with complete equipment
(nothing else to buy), $5.

No tubes or batteries are needed. All
that js needed to make it absolutely com-
plete are earphones, aerial and ground
equipment, also lightning arrester, which
are included in the price of $5.

. This little set, which is manufactured by
the Pal Radio Corporation, 106 New Main
Street, Yonkers, N. Y., and at such a small
cost, gives marvelous results, It is ideal
to pack in your grip and take along on your
vacation.

It won’t pay you to build a set for local
stations when for a small cost you can
buy a completely made set.

Perfected Speaking Gives

Large Volume

A NEW phonograph and speaker unit has
been perfected and placed on the market
by Ackerman Bros, 301 West Fourth
Street, New York, creators of the Acker-
man Loud Speaker. Clarity of tone and
maximum volume have been attained with
beauty of appearance and durability.

The unit has met with a good reception
and the demand is growing among con-
sumers and dealers. This unit is called

the “Medel A Loud Speaker Unit” and
comes complete for use on horn or phono-
graph with five foot cord and rubber
coupling,

New Corporations

Mohegan Radio Corp., Brooklyn, $5,000; M. A.
and P. Cutler, J. Teilter. (Attorney, S. J. Cut-
ler, 30 Court St., Brooklyn.)

. = 8

Peckham-Gottburg Electric Co., Rochester,
$15,000; C. J. Peckham, W. W. Gottburg, J. E.
Jones.  (Attorney, A. N. Jones, Rochester.

Metradio Corp., Manhattan, make radio ma-
chines, 250 shares common stock, no par value;
A. G. Thorne, C. A. True, M. Goodman, (At-
torney, L. R. Bachner, 27 Cedar St.)

* & »

A. C. Brady & Co., Manhattan, make radio
instruments, 1,000 shares common stock, no par
value; A, o Brady, T. F. Frawley, A, J. Egan.
(Attorneys, Frueauff, Robinson & Sloan, 67
Wall St.§ P

Pollemitz Electric Service Corp., New Rochelle,
to P. & B. Battery and Ignition Corp.
* & @

Edward J. Boulle, New Rochelle, electric storage
batteries, $10,000; E. {_ and M. V. Boulle, F.
Caponzi. (Attorneys, Fallon & Fallon, New Ro-
chelle.) 3

. =

Liberty Radio Corp., Manhattan, to Kor-Radio
Company.
. & @
Volute Instrument Co., Manhattan, radio, $50,-
; De. W, and R. ard, M. A. zi, (At-
torney, J. M. Holzworth, 350 Madison Ave.).

* 8

Commugraph Co., Manhattan, telephones. and
wifeless systems, $1,000,000; R. D. Wﬁitmore, H.
W. Cronk, .. K. Mayer. (Attorney, F. W.
Burr, 256 Broadway.)

Bel-Canto Answers
Critic of Price Drop

'I‘HE Bel-Canto Manufacturing Co., an-
swering the assertion that its loud
speaker, costing $10, is being sold to the
trade as a twenty-five dollar article, says:
“In this quotation there is a subtle insinua-
tion, which we want to correct. The ar-
ticle in question is a twenty-five dollar
article and was sold first through the dis-
tributor at a discount of 50% and 10% off
list.

“We are accused of selling first to the
trade at twenty-five dollars and then offer-
ing to the public the same article for ten
dollars. We are not offering and do not
intend to offer our product to the trade.
They can buy them if they want to, and
%u%e a few have, at ten dollars each, C.

“We have sold thousands of our product
since offering it direct to the consumer,
at a price we heretofore sold it to the trade,
without in any way cheapening our prod-
uct, and the public has been quick to re-
spond.

“Sooner or later, other manufacturers are
going to sell direct to the public, not
clandestinely, but exclusively and openly.”

Crystal in Vacuum Is New
Tube Product

THE Elless Radio Exchange, 49 Vesey
Street, New York City, is marketing
a sensitive fixed crystal, mounted inside a
vacuum tube about three inches high. A
socket of the bayonet type is provided to
facilitate mounting and wiring, This unit
when tested in a reflex set, gave excellent
results.

The stability of this detector is due to
the vacuum preventing the crystal from be-
coming soiled by handling and also protects
it from_ a change in atmosphere, allowing
no moisture to penetrate.

Show Free, Crowds Flock
to See Sets

HE free radio show held in New

York by the New York Edison Co.

at its showrooms attracted large
crowds. Considerable discussion of value
of having all radio shows free resulted.
The latest improved models of receiving
sets were demonstrated before great num-
bers of radio fans.

Admission to the show was free, which
probably accounted for the large crowds
which daily crowded the extensive show
rooms of the Edison Company.
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The Radio Primer

Information and Instruction for the Beginner

What the Symbols
Mean; Functions
of Various Parts

Beginners’ Dictionary
By N. N. Bernstein

ANTENNA—A length of wire which
acts as a collector of radio waves.

GROUND—A wire connected to the
ground acts as a return path for radio
waves.

WIRE CONNECTIONS—Where wires
cross and a small loop is made on the
diagram it shows that those wires are not
connected. If they cross in a straight
line, or a small dot is made at the point
of contact, it means that those wires are
connected together.

RESISTANCE — Electrical  resistance
usually takes the form of an alloy wire.
This wire offers resistance to the flow
of current in any circuit in which it is
placed.

FIXED RESISTANCE—A resistance
which cannot be varied.
VARIABLE RESISTANCE — One

which has an arrangement whereby the
resistance can be decreased or increased

VACUUM TUBE—In radio this refers
to detector or amplifying tubes used in
receiving and transmitting sets.

TELEPHONE RECEIVERS—The dou-
ble phone headset.

VOLTMETER—Meter which measures
the number of volts in a circuit.

GALVANOMETER—Meter which de-
tects the presence of electrical currents in
a circuit.

CRYSTAL DETECTOR—Detector used
in radio receiving set which employs a
natural or synthetic mineral to rectify the
incoming signal so that it may be heard
in the headphones.

BATTERY—(1) Primary. A primary
battery (dry cell) generates a current by
chemical action. (2) Storage. A storage
battery receives and stores electrical
energy from an external source.

DIRECT CURRENT DYNAMO-—An
electrical generator whose positive and
negative polarities do not change.

ALTERNATING CURRENT DYNA.
MO—An electrical generator whose posi-
tive and negative polarities are constantly
reversing at a given frequency.

CAPACITY—The amount of voltage a
condenser can accommodate.

FIXED CONDENSER—One whose ca-
pacity can not be changed.

VABIABLE CONDENSER—One whose
capacity can be lowered or raised by a
mechanical arrangement.

INDUCTANCE—A coil of wire.

FIXED INDUCTANCE (air core)—A
coil of wire without taps or means of
changing its inductance value.

Radio Symbols

o7 1
Antenno -- or W or w
Ground - . —-_i_——-

Wire < 4 or —L—-
No Connections of Wires ‘+

Fired Resistance S SARRAND?

Varioble R

or

4=

68

(T

Tetephone Receivers -
Voltmeter -
Ammetar -
Galvanomerer --------
Crystal Detoctor --omevenvooennnns
- +
==
5 + =
Direct Current Dynamo - or _/{y_

Atternating
} - ——@-— or O

Curren?
Generator

Battery -----

Fixed Capacitance
{ Condenser )

Variable Capacitance
(Var. Condenser)

Filred /nductance

(AirCore Coit) T -—/ 00Uy
Variable Inductance -—fb'm%\— o

( 4ir Core Coil)
Variometer ( variable Induclance)--- J‘A‘o@

Freea Coup

4 of Coils Q0000 —
( Fired Inductive Coupling) — T —

Variavie Coupling of Coils - %

Transformer-----~

1ror re Inductance

 VARIABLE INDUCTANCE—(Single
coil) One which uses taps or slider ar-
rap&ement to vary its inductance. (Double
cot

VARIOCOUPLER—Two inductances
one the secondary, usually without taps,
so arranged as ‘to rotate within the out-
side or primary coil. The primary coil
usually makes use of taps to change the
inductance value.

_l_j(;ubl_é Adj;stable
FRESHMAN
' Crystal Detector

for base or panel mounting. When
mounted on panel only the knob
shows on the front. No more
searching for the sensitive spot
Merely turn the knob as you would
a dial thus adjusting the crystal in-
stead of the cat’s whisker. Best for
both Reflex and Crystal sets.

PRICE $1.50

Freshman Super Crystal—Sensitive in
every spot, mounted on a special non-
metallic housing, eliminating howls and
SQUEALS [ cwee e iimee e e o ool o ST L .50c

At your dealer’s, otherwise send purchase
price and you will be supplied postpaid.

Ask your dealer or write for our free
diagrams of Neutrodyne Tri-Flex, Poly-
dyne, Super-Heterodyne and other good cir-
cuits.

Chas. Freshman Co. Inc.

Radio Condenser Products
106 Seventh Ave. New York City

The Case of McMillan vs.
Erlanger

HE Supreme Court of New York
State decided some years ago, in the
test case of McMillan vs. Erlanger, that
no man or body of men, either in an offi-
cial or private capacity, can take away

the rights of the public in LIGHT AND
AIR.

Patents Minus Air Equal

Zero
UGUST DREYER, noted New York

attorney, recently wrote a letter to
Charles Pope Caldwell, representing Sta-
tion WHN, and gave his ideas regarding
the imminent closing of that station, at
Loew’s State Theatre Building, New York
City. Mr. Dreyer ended his letter with
the following paragraph:

“To make mortar, you must have the
eléments of cement, sand and water.
sana a=d cement will not make mortar
unless water is used. Therefore, sand and
cement would be of no use without the
water. Patents are of no use in broad-
casting unless the ether can be used—
and the air belongs to all mankind.”’

RADIOGRAM

WORLD NEWS HAPPENINGS BRIEFLY
PHRASED FOR OUR BUSY READERS

James Denson Sayers wiH talk on Esperanto, the international
language, from WOR tonight (Saturday).
England, Cuba and Mexico have made arrangements to receive
the talk, the last part of which will be delivered in Esperanto.
Persons unfamiliar with Esperanto are warned not to think they

Radio devotees in

are receiving a Chinese broadcasting station when the inter-

national language is heard.
.

The British Broadcasting Company plans to open a district

radio broadcasting station in Belfast, Ireland, by the first of
June, advices from Belfast state.
similar to the B. B. C’s station in London, and will operate a
full program and be directed by its own officials.

The new station will be

* %k k

The establishment of a broadcasting service at Nagoya, Japan,

is being contemplated by local capitalists and business men, who
anticipate the approval of the Japanese Government.
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COMPLETE LIST OF BROADCASTING STATIONS

Compiled and Corrected to March 28, 1924

EWITH is presented one of the most compre- Calt Owner Location Maters Kozs
ER w T SIDEES 0 5 0 f b dp KEJM University of North Dakota Grand Forks, N, D. 229 1310
hensive and authoritative lists of broadcast n\HQ Valley Radio Co.& . Grand Foliks,MN. D. 23§° 1070
2 2 2 2 NEJR Ashiley L. lhxon n tevensville, Mont, 8
stations in the United States, Canad'a, Mexico NEIV DR Warres Devnsyille, s
and Cuba ever published. It contains 612 stations. Pre- KFJW  Le Grand Radio Tonawanda, Kan. 226 1320
a KFJIX Towa State Teachers’ Col, Cedar Falls, lowa 229 1310
serve it for reference. Ellgg Trenwall Radio ‘(:10' AP Fort Dodge, Tova. 246 1220
= H Q exas Natl, . (12t av. Fort orth, Texas 1
The list, carefully correctedé i“ﬂ:i the ne\K/l sta}t]lo;ss KA Tunwall Radio Cﬁ’ : For ngff' loas s 1210
1 1 rinkley-Jones Hospita ilfford, Kan, 286
elxggzdfaﬁd discontinued ones deleted up to Marc b ﬁ%}i g‘m&vay T Bhe §°"“{;1 e s
OIIOWS : . Gra utte, Mont,
b KFKX West'ggouse Elec. & Mig. Co Hastings, Neb. 286 1&
Csill Owner Location Meters Keys. KFKZ Nassour Bros. :olorago Springs, Colo. 234 1288
West'ghouse Elec. & Mfg. Co. E. Pittsburgh, Pa, 326 920 Kl;LA A. R. Willson Butte, Mont, 248 1210
KDPM West'ghouse Elec. & Mig. Co. Cleveland, Obio 270 1110 KFLB Signal Mfg. Co. Menominee, Mich. 248 1310
KDPT  Southern Electrical Co. San Diego, Cal. 244 1230 KFLD  P.E Greenlaw . Franklinton, La. 234 12
KDYL  Telegram Publishing Co. Salt Lake City, Utab 360 830  KFLE  Nat'l Educational Service  Denver, Colo. 268 1120
KDYM  Savoy Theatre San Diego, Cal. 280 1070 KFLH  Errickson Radio Co. Salt Lake City, Utah 261 11§
KDY Oregon Inst, of Tech. Portland, Oregon 360 620 KFLP E. N. Foster Cedar Rapids, Iows 240 135
by Smih Hasheo & Co Phoenix, Aris 360 830 KFL Bizzell Radio Co. . Little Rock, Arsk. 261 1150
KDYX  Star Bulletin Honolulu, Hawaii 360 620 KFL University of New Mexico  Albuguerque, N. M. 254 ll;,g
KDZB  Frank E. Siefert Bakersfield, Cal. 240 1250 KFLU  Rio Grande Radio Co. San Benito, Texas 236 12
KDZE  The Rhodes Co. Seattle, Wash, 270 1110 KFLV ~ Rev. A. T. Frykman Rockford, 1L 229 1310
KDZF  Auto Club of So. California  Los Angeles, Cal. 278 1080  KFLW = Missoula Elec. Supply Co.  Missoula, Mont. 334 1280
KDZI Electric Supply Co. Wenatchee, Wash. 360 830  KELX  Geo. R. Clough Galveston, Texas 240 1250
KDZ Nichols Academy of Music Denver, Colo. 360 830 IéFLY Fargo Radio Co. Fargo, N. D. 231 1300
KDZ Bellingham _Publishing Co.  Bellingham, Wash. 261 1150 LZ  Atlantic Auto Co. Atlantic, Iowa 273 1100
EFAD  McArthur Bros, Merc. Co.  Phoenix, Ariz. 360 83 KFM Usiversity of Arkansas Fayetteville, Ark. 263 1140
KFAE  State College of Washington Pullman, Wash. 330 910  KFM Moraingside College Sioux City, Iowa 261 1150
KFAF  Western Radio Corp. Denver, Colo. 360 830  KFMS  Freimuth Dept. Store Duluth, Minn. 275 1090
KFA University of Colorade Boulder, Colo. 360 830 KFMT  Dr. G. W. Young Minneapolis, Minn, 231 1300
KFA The Electric Sh Moscow, Idaho 360 830 KFMU  Stevens_ Bros. San Marcos, Tex. 240 1
KFAR Studio Lighting vice Co.  Hollywood, Cal, 280 1070 KFMW M. G. Sateren Houghton, Mich. 266 1
KFAU Daily Sun Boise, Idaho 270 1110 KFMX Carleton Colle?e i Northfield, Minn, 283 1080
KFAW The Radio Den Santa, Ana, Cal. 280 1070 KFMY Boy Scouts of America Long Beach, Cal. 229 1310
KFAY W. T. Virgin Milling Co. Medford, Ore, 283 1060 KFMZ Roswell Bdcstg. Club Roswell, N. M, 250 1200
KFBB F. A. Buttrey & Co. Havre, Mont, 360 830 KFNC Alonzo Monk, Jr. Corsicanna, Texas 234 1280
KFBC W. K. Azbill San Diego, Cal. 278 1080 KFNF H. Field Seed. Co. Shenandoah, Iowa 266 1130
KFBE Reuben H. Horn San Luis ébispo, Cal 360 380 KFNG Wooten’s Radio Shop Coldwater, Miss, 254 1180
KFBG  First Presbyterian Church  Tacoma, Wash. 360 830 KFNH  State Teachers’ College ayrmzﬁeld. Mo. 236 1270
KFBK  Kimball-Upson Co. Sacramento, Cal. 283 1060 KFNJ Warrensburg Elec. Shop arrensburg, Mo. 234 1280
KFBL Leise Bros. Everett, Wash, 224 1340 KFNY Montana Phono. Co. Henela, Mont, 261 1150
KFBP Edwin J. Brown Seattle, Wash, 224 1340 KFNX  Peabody Radio Soc. Peabody, Kan. 240 1250
KFBS ‘rimdad Gas & Elec Co  Trinidad, Colo, 360 830  KFOB  Glenwood Technical Asso.  Minneapolis, Minn 224 1340
KFBU The Cathedral Laramie, Wyo. 283 1060 KFOC First Christian Church Whittier, Calif. 236 1270
KFCB Nielsen Radio Supply Co. Phoenix; Ariz, 238 1260 KFOD  Vern Peters _ Wallace, Idaho 224 1340
KFCF Frank A. Moore Walla Walla, Wash, 360 830 KFOF  Rohrer Electric Co. Marshfield, Ore. 240 1250
KFCH Electric Service Sta.,, Inc.  Billings, Mort. 360 830 KFOH  The Radio Bungalow Portland, Ore, 283 1060
KFCM Richmond Radio Shop Richmond, Cal. 244 1230 KFQ Moberly H. S. Radio Club Moberly, Mo 246 1220
KFCP Ralph W. Flygare Ogden, Utah 360 830 KFO Lestie M. Schafbush Marengo, Iowa 234 1280
KFCV Fred Mahaffey, Jr. ouston, Texas 360 830 KFON Echophone Radio Shop Long Beach, Calif. 234 1280
KFCY Western Union College Le Mars, Iowa 360 830 KFOO Latter Day Saints Univ. Salt Lake City, Utah 261 1150
KFCZ Omaha Central High School QOmaha, Neb, 258 1160 KFOP  Willson Construction Co. Dallas, Texas 268 1120
KFDA Adlers Music Store Baker, Ore. 360 830 KFO Ora William Chancellor Galveston, Texas 240 1250
KFDD  St. Michael’s Cathedral Boise, Idaho 252 1190 KFO David City Tire & Elec. Co. David City, Nebr. 226 1330
KFDH University of Arizona Tucson, Ariz. 360 830 KFOT College Hill Radio Club Wichita, Kan, 231 1300
KFDJY Oregon Agricultural College Corvallis, Ore, 360 830 KFQU Hommell Mfg, Co. R}chmonﬂ, Calif. 254 1180
KFDL Knight-Campbell Music Co. Denver, Colo, 360 830 KFQV  Davis Electrical Corporation Sioux Clﬁfy- Iowa 234 1280
KFDO H. Everett Cuttin, Bozeman, Mont. 248 1210 KFOX  Bd. of Education, Tech, H. S, Omaha, Nebr, 248 1210
KFDR Bullock’s Hdw. & gpt. Goods York. Neb. 360 830 KFOz Leon Hudson Real Estate Co. Fort Smith Ark, 233 1290
KFDV Gilbrech & Stinson Fayetteville, Ark. 360 830 KFPG  Garretson & Dennis Los Angeles, Calif. 254 1180
KFDX First Baptist Church Shreveport, La. 360 830 KFz oerr-Mitchell Elec, Co. Spokane, Wash, 283 1060
KFDY . D. State Col. of Agric. Brookings, S. D. 360 830 KGB Tacoma Daily Ledger Tacoma, Wash, 252 1190
KFDZ Harry O. Iverson Minneapolis, Mir: % 231 1300 KGG Hallock & Watson Radio Ser.  Portland, Ore. 360 830
KFEC Meier & Frank Co. Portland, Ore. 360 830 KGN Northwestern Radio Mfg. Co. Portland, Ore, 3 830
KFEJ Guy Greason Tacoma, Wash, 360 830 KGO General Electric Co. Qakland, Cal, 960
KFEL Winner Radio Corp. Denver, Colo. 360 830 KGU Marion A, Mqlron6 Honolulu, Hawaii 360 830
KFE! J. L. Scroggin . Qak, Neb. 270 1110 KGW Portland Morning Oregonian Portland, Ore. 492 610
KFE Auto Electric Service Co. Fort Dodge, Iowa 231 1300 KGY St. Martin’s College Laccx. Wash, 258 1160
KFEV Radio Electric Shop Douglas, Wyo. 263 1140 KHJ Los Angeles Times Los Angeles, Cal, 98 760
KFEX  Augsburg Seminary Minneapolis, Minn, 261 1150 KH Louis Wasmer Seattle, Wash, 360 830
KFEY Bunker Hill & Sull. Mng. Co.  Kellogg, Idaho 360 830 KJ C. 0. Gould . . Stockton, Cal, 360 230
KFEZ Am. Soc. of Mech. Engineers  St. Louis, Mo. 360 830 KJR Northwest Radio Service Seattle, Wash, 283 1060
KFFB enkins Furniture Co. Boise, Idaho 273 1100 K{Sé Bible Inst. of Los Angeles Los Angele- Cal 360 830
KFFE astern Oregon Radio Ce. Pendleton, Ore, 360 830 K Warner Bros, Radio Co. Qakland, Cal, 360 830
KFFO Dr. E. H. Smith Hillsboro, Ore. 229 1310 KLX Tribune Publishing Co. Oakland, Cal. 509 590
KFFQ Marksheffel Motor Co. Colorado Springs, Colo. 360 830 KLZ Reynolds Radio Company Denver, Colo. 360 830
KFFR Jim Kirk Sparks, Nev, 226 1330 KMJ San Joaquin Lt. & Pr. Corp.  Fresno, Cal. 273 1100
KFFV Graceland College Lamoni, Jowa 360 830 KMO Tacox.na Times . Tacoma, Wash. 360 830
KFFX McGraw Company Omaha, Neb. 278 1080 KENT Grzg s Harbor Radio Co. Aberdeen, Wash, 23 1140
KFFY  Pincus & Murphey Alexandria, La. 275 1090 KNV Radio Supply Co, Los Angeles, Cal, 2% 1180
KFFZ Al G, Barnes Amuse. Co.  Dallas, Texas 226 1330 KNX Elec. hfhtmg Sug&ly Co.  Los Angeles, Cal. 360 830
KFGC Louisiana State Umverutéo Baton Rouge, La. 254 1180 KOB N. M. Col. of Ag. & Méc, Arts State College, N. M. 360 620
KFGD Chickasha Radio & Elec. Co. Chickasha, Okla, 248 1210 Xop Detroit Police Department  Detroit, Mich. 286 1050
KFGH Leland Stanford University  Stanford Univ., Cal, 226 1330 KPO Hale Bros. . San Francisco, Cal. 423 710
KFGL Arlington Garage Arlington, Ore, 234 1250 KOP Apple City Radio Club Hood River, Ore. 360 830
KFG Crary Hardware Ca Boone, Iowa 226 1330 KOV Doubleday-Hill Elec. Co. Pittaburgh, Pa. 360 830
KFG Heidﬁrcder Radio Sup. Co.  Utica, Neb. 224 1340 KQw Chas. D.” Herrold San Jose, Cal. 360 830
KFGX First Presbyterian Church  Orange, Texas 250 1200 KRE Berkeley Daily Gazette Berkeley, Cal. 278 1080
KFGY Gjelhaug’s Radio Shop Baudette, Minn. 224 1340 KSD Post Dispatch St. Louis, Mo, 346 850
KFGZ Emmanuel Mlssmna? Col.  Berrien éprings, Mich. 268 1120 KSL The Emporium San Francisco, Cal. 360 830
KFHA Colo. State Normal School Gunnison, Colo. 252 1190 KSS Prest & Dean Radio Co. L.ong Beach, 360 830
KFHB Rialto Theatre Hood River, Ore. 280 1070 KTW First Presbyterian Church  Seattle, Wash, 360 830
KFHD Utz Elec. Shop Compan: St. Joseph, Mo. 226 1330 KUO Examiner Printing_ Co. San Francisco, Cal, 360 838
KFHF Central Christian Churc Shreveport, La. 266 1130 KUS City Dye Wks. & Laun. Co. San Francisco, Cal. 350 830
KFHH Ambrose MeCue Neah Bay, Wash. 261 1150 KUY Coast Radio Company El Monte, Cal. 25 117¢
KFH Fallon & Company Santa Barbara, Cal. 360 830 KWG Portable Wireless Tel. Co. Stockton, Cal. 360 830
KFHR Star Electric & Radio Co. Seattle, Wash, 270 1110 KWH Los Angeles Examiner Los Angeles, Cal. 360 836
FHS Clifford J. Dow Linue, Hawaii 27% 1090 KXD Herald Publishing Company Modesto, Cal. 282 1190
FHX Robert W, Nelson Hutchinson, Kan, 229 1310 Kyw West’ghouse Elec. & Mfg. Co. Chicago, TIL 336 $60
KF1 Earle C. Anthony, Inc. Los Angeles, Cal, 469 640 KY Electric Sho Honolulu, Hawaii 360 830
KFID Ross Arbuckle’s Garage Iola, Kan, 246 1220 KZ Preston D. Allen Oakland, Cal. 360 830
KFIF Benson Poly. Institute Portland, Ore, 360 830 KZN Cope & Johnson Co. Salt Lake City, Utah 268 1120
KFIL Windisch Elec. Farm Eqp. Co. Louisburg, Kan. 234 1280 KZV Wenatchee Bat. & Motor Co. Wenatchee, Wash, 360 820
KFIO North Central High School  Spokane, Wash. 252 1190 WAAB  Valdemar ‘Jensen New Orleans, La, 268 1120
KFIQ Yakima Valley Radio Broad- WAAC  Tulane Universit New Orleans, La. 43 650
casting Association Yakima, Wash, 224 1340 WAAD Ohio Mechanics Iynst. Cincinnati, Ohio 360 830
KFIU Alaska Elec. Light & Pr. Co.  Juneau, Alagka 226 1330 WAAF Dal]ﬁ Drovers Journal Chicago 286 1050
KFTX Church of Latter Day Saints Inde; ndence, Mo, 240 1250 WAAK Gimbe! Bros. Milwaukee, Wia. 280 107¢
KFI1Z Daily Commonwealth Fond du Lac, Wis. 273 1100 WAAM I R. Nelson Company Newark, NI.J. 263 1140
KF]B Marshall Electrical Co. Marshalltown, Iowa 248 1210 WAAN  University of Missouri Columbia, Mo. 234 1180
KRIC Seattle Post-Intelligencer Seattle, Wash, 233 1290 WAAW aha Grain Exchange Omaha, Neb, 360 830
KFJF National Radio Mfg. Co. Oklahoma City, Okla. 252 1190 WABB Dr. John B. Lawrence Harrisburg, Pa. 266 1130
KFJ1 Liberty 1eatre Astoria, Ore. 252 1190 WABD  Parker High School Dayton, Ghio 83 10
KFJK Delano Radio & Elec. Co. Bristow, Okla. 233 1290 WABE Y. M. C, A Washington, D. €, 288 10
KFJL Hardsack Mfg. Company mwa, Iowa 242 1240 WAEBG Arnold Edwards Piano Co. Jacksonville, Fla. M8 1210
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OWM
Lake Shore Tire Co.
Bangor Railway & Elec. Co.
First Baptist Church
Lonn._Agncultural College
F. E. D(():}‘leaty Radio Sup. Co.
Waldo Tover
Lae:re Ave. Baptist Church
Haverford Col. Radio Club
Scott ngh %c:ool

l-tis?l%d H 1l

O! a a.

Victor *alkmg Machine Co.
John H. De Witt

College o( ‘W ooster

H. b.

John Magald:

Coliscum PL Baptist Church
purdue University

The Dayton Company
Pennsylvania State Police
Wireless Phone

James Mqlllkm Umversity :
>ar-Telegra

Republican Pubh.shmg Co.
krner & Hopkina Ce.

Jobhn H. Stenger, ’gr.
Amcrican Tel. & Tel
Newark Radio Laboratories
Barbey Battery Service
Alfred R. Marcy

Petoske Hllglh Sc.hoo]

Isvi ya

JT'h?r?"'é e alis Radio Club
ndianapo. lS adio

Neel Eleetric Cov, P. E. Neal,

Grace Covenant "Presb. Ch.
Frank Atlass Prod. Co.
Blake, A. B.

Mich. Limestone Co.
Frank Crooke,

People’s Pulpit Asso.
ohnstown Radio.Co.

Penna. State Police

W. Ma
Southern l{adlo Corponuon
Westinghouse Elec. & Mig.

é Finke Jewelry Mig.

¢, Lawrence University
Kaufman & Baer pany
C. R. Randall

Entrekin Electric Company

Nebraska Wesleyan Univ'ity Umversxty Place, Neb.

Alfred P. Daniel
St. Olaf College
Villanova College
Sanders & Sta, ma.n Com

E CLBalumore. Md.
Chesapeake & otomac Y Washington, D. C.

Alamo Radio Elec,

Wm Hood Dunwoody Ind. Inst. Minnea Cpohs Minn,

School of Mines
Durham & Company
{( C. Dice Elec. Co.
esselman Q'Driscoll Co.
Charles W. Heimbach
University of Michigan
Wilbur G. Voliva
Paul J, Miller
Howard 8. Wdhams
Nicoll, Duncan & Rush
Northern Radio Mfg. Co.
Charles Swarz
{}mcs P’ Boland
niv. of Mississippi
Stix-Baer & Co. & Fuller Co.
University of Texas
Detroit Free Press
Tampa Daily Times
Kansas City Star
Jl" Lawrence Martin
rinity Meth., Church (So.)
Atlanta & West Point R.R. Co.
The Courant
Automotive Electric Co.
Board of Trade
Lit Bros, .
Samuel A. Waite
Slocum & Kilburn
Fargo Radio Electric Co.
Kirk, Johnson & Company
urch of the Covenant

Weat Elec. (A T.&T.)
Wichita Board of Trade
Cornell University
University of South Dakota
Borough of North Plainfield
Shepard Company
Ohio State University
Mobile Radio Company
Balto. Am. & News Pub. Co.
Hecht Company
Davidson Bros. Company
Will Horowitz, J'r.
Benwood Com
Hurlburt-Still Elecmcal Co.
St. Louis University
Dallas Ncws & Dallas Jourmal
Carl F.
H. C. Spratley Radio Co.
Electric Supply Company
Hi-Grade Wireless Inst. Co.
Times Publishing Company
Hutchinson Elec. Ser. Co.
Wo Wesleyan College

U. of Neb. Bept of Elec Eng.
Strawbridge & Clothier
Lancaster Elec. Supply Co.
Cecil E. Lloyd
Glenwood Radio Corp.
Ernest C. Albright

Location Meters Keys.
Sandusky, Ohio 9 139
Bangor, Me. 248 1230
Worcester, Masa, 252 1190
Storrs, Conn. n3 1060
Saginaw, Mich, 254 1180
La Cross, Wis. 234 1280
Kochester, N_ Y. 233 11
Havertord, Pa. 261 1150
Toledo, Obio 70 1100
Newark, N. J. 244 1230
Washington, Pa. 233 1190
Camden, N. J. Az 1330
Nashvitle, Tenn 23 1140
Wooster, Ohio a3+ 1280
Mt, Clemens, Mich. 270 1110
Philadelphia, Pa. 243 249
New Orleans, al 1L
W, Lafayette, Ind. 380 8J
Minncapolis, Mina, 380 330
Harrisburg, Pa. 400 750
Paterson, N. J. 246 120
Decatur, 300 830
Fort Worth Texas 476 620
Hamilton, Ohio 258 1)
Columbus, Ohio 390 77s
Wilkes-Barre, Pa. 360 830
New York, N. Y. 492 610
Newark, Obio 240 1250
Reading, Pa. 234 1280
Syracuse, N, 246 1220
Petoskey, Mich. 246 1220
Mattapoisett, Masa 240 1250
Port Huron, Mich, 246 1220
Indianapolis, Ind. 234 1280
West Palm Beach, Fla. 258 1160
Richmond, Va. 283 1060
Lincoln, 1ll. 226 1330
VVllmmgton, N. C. 275 1090
Rogers, Mich, 250 1200
Pawtucket, R. 1. 275 1090
Rossville, N. Y. 244 1230
Johnstown, Pa. 238 1210
Indlanapohs, Ind. 227 1320

261 1150

ut.ler, §'a 286 1050
Newark, N. !(’l 360 830
Charlone C. 360 830

gﬁel'd Masa 337 8%
F ort 360 830
Canto 360 830
Pmsburgh Pt. 463 650

New Orleans, La. 268 1120
Columbus, Ohio 286 1050
360 830

ouston, Texas 263 1140
Northfield, Minn, 360 830
Villanova, "Pa. 360 830
i 360 830

469 640

San Antonio, Texas 360 830
246 1220

Rapid 240 1250
Phlladelp fa Pl. 286 1050
Little Rock,Ark. 360 830
Milwaukee, Wis. 261 1150
Allentown, Pa_ 280 1070
Ann Arbor, Mich. 280 1070
Zion, 1 345 870
Pittsbargh, Pa. 236 1270
Pascagoula, Miss. (P.) 236 1270
Bemis, Tenn. 226 1330
Houlton, Me. 280 1070
Baltimore, Md. 229 1310
Ft. Benj. Harrison, Ind. 266 1130
Oxford, Miss. 242 1240
St. Louis, Mo. 360 830
Austin, Texas 360 830
Dctroxt, Mich., 517 580
Tampa, Fla. 360 830
Kansas Ci 411 730
Amarillo 263 1140
El Paso, Texas 268 1120
College Park, Ga. 360 830
261 1150

Dallas, T 360 830
Chicago, 360 830
Pmladcl’pma. Pa. 395 760
Worcester, Mass. 360 830
New Bedford, Mass. 360 830
Fargo, N. D, 244 1280
Lancaster, Pa, 258 1160
Washington, D. C. 234 1280
Tuscola, IIL 248 1210
Flint, Mich. 280 1070
New York, N. Y. 492 610
Wichita, Kan. 44 1230
Ithaca, N. Y. 86 1050
Vermilion, S. D 280 1070
North Plamﬁeld, N.J. 252 1190
Providence, 5 273 1100
Columbus, Ohio 360 830
Mobile, Ala. 360 620
Baltimore, Md. 360 830
Washmx, on, D. C. 360 830
Sioux City, Towa 360 830
Houston, exas 360 830
St. Louis, Mo, 360 830
Houston, Texas 360 830
St. Louis, M. 261 1150
Dallas, Tcxas 476 620
Syracuse, N. Y, 234 1280
Poughkecpsie, N. Y. 360 830
Port Arthur, Texas 360 830
Asheville, N, C, 360 830
St. Cloud, Minn. 485 620
Hutchinson, Minn. 360 830
Cameron, Mo. 360 830
Lincoln, Neb.. 275 1090
Philadelphia, Pa. 395 760
Lancaster, Pa. 248 1210
Pensacola, Fla. 60 830
Shreveport, La, 360 830
Altoona, Pa. 261 1150

Courier-Journal
Wilmington Elec, Spec. Co.
Rensselaer Poly Inst.

Ouwner
South Bend Tribune

Amer. Radio Research Corp.
Federal Tel. & Tel. Co

Interstate Electrll: Co.
General Electric Co.
Universit

Clark W. Thompson
Marquette University

Universny of Cincinnati

Hafer Supply Co.

Roberts Hardware Co.
Universit
Otta & Ruhns

Paramount Radio & Elec. Co.
& Lo. Times

Sweeney School
Radio Bax Co.
Loew’s State Theatre

Mich. Limestone & Chem. Co.

Joslyn Automobile Co
Galveston Tribune
iller

Gustava DeCortin

Heer Stores Compan:

Fox Riv. Val. Radio Supply Co.

Journal-Stockman

School of Eng. of Milwaukee
Chronicle Publishing Co.
Elegtric Company
Am. Trust & Savings Bank
Elec. Supply Co.

ackson’s Radlo Eng. Lab.

Home

K. L
Gimbel B

luncie Press

Continental Elec. Supply Co.

Norfolk Daily News
C. L. White

D. M. Perham
Peoria Star
Capper Publications
The Outlet

Pittsburgh Radno Sup House
Co.

Relly-Vawter
Unijon Trust

Chicago Radio Laboratory

Dennison University
w

m. P. Boyer Company
De Forest Radio T. & T. Co.

Radio Corp. of America
Radio Corp. of America
H. F. Paar
Charles Looff

S. Radio Supply Co.
United Battery
Dutee

Radio Corp of Porto Rico.
cultural College

Mich. A
Laconia dio Club
Brenau_ College

WKY Radio Sho
Cutting & Wash.
Samuel Woodworth

Waco Elec. S\égply Co.

Vt. Farm Machine
Naylor Elec. Co.
W. V. Jordan
A, E. Schilling
Electric Shop

Pohce Deé)t of N. Y. City
lectnc Company

Putnam

of Wlsconsin
State University of Iowa

of Rochester

Kadlo. Corp.

Location
South Bend, Ind.
Medford Hilislde, Mass.
Buffalo, N. Y.

New Orleans, La.
Schenectady, N. Y
Madison, Wis.
Iowa City, Iowa
Galveston, Texas
Milwaukee, Wis.
Cincinnatl, Ohlo
Joplin, Mo.
Clarksburg, W. Va.
Rochester, N. Y.
Decatur, ll.
Atlantc City, N. J.
Louisville, Ky,
Wilmington, Del.
Troy,
Kansas Lny Mo.
Cleveland, Ohio
New York, N. Y.
Rogers, Mich.
Rockford, 111,
Galveston, Texas
Philadelphia, Pa.
New Orleans, La.
Springfield, Mo,
Neenah, Wis.
Omaha, Neb,
Milwaukee, Wis.
Marion, Ind.
Burlington, lowa
Le Mars, lowa
McKeesport, Pa.
Philadelphia, Pa.
Waco, Tex.
Providence, R, L,
Washington, D. C.
Norfolk, Neb.
Norfolk, Nebr.
Greentown, Ind.
Peoria, [l
Cedar Rapids, Iowa
Providence, R. 1.
Pittsburgh, Pa.
Marshall,
Cleveland Ohno
Chicago, 1.
Granvdfe, Ohio
Washmgton D.C.
New York, N. Y.
New York, N. Y.
New York, N. Y.
Cedar Rapids, Iowa
E. Providence, R. 1.
Wichita Falls, Texas
Montgomery,
Cranston, R,
San Juan, P. R.
E Lanmnﬁ Mieh.
Laeonia
Gainesville Ga
Oklahoma (:n& Okla,
Minneapolis,
acuse, N, Y.

aco, Texas
Bellows Falls, Vt.
Tulsa, Okl
Louisville, Ky
Kalamazoo, Mich.
Pensacola, Fla.
New York, N, Y.
Greenca.n]e, Ind,

University of
Crosley Mfg. Co
Clive B. Meredith

Round Hills Radio Corp.
General Supply Company
mpany

Drovers_Telegram
Norton Laboratories

Trenton Hardware Company
Baptist Church
Utility Battery Service

Broad St.

Chicago Daily News
Alabama Poly. Inst.
Wahpeton Electric Co.

Kingshighway Pres. Church

Mercer University

Commercial Appeal
Doubledag -Hill Elec.
Shepard Stores

Roc

Syracuse Rad:o Telephone Co.

Wittenberg College
Charleston Radio
C. C. Rhodes
Austin Statesman
Lenning Bros.
Peoples Tel., & Tel. Co.
Peninsular Radio Club

Dakota Radio Apparatus Co.
. Co.

Shotton Radio Mig.
Valley Radio
Maus Radio Co.

Friday Battery & Elec. Corp.

Midland College

Tyler Commercial College

Apollo Theatre
Palmetto  Radio Corp.

Evening News & Express
Vaughn Conserv.z:t‘;‘y of Music

Lyradion Mfg.
Kalamazoo College
Henry P Lundskow
Boyd M. Ham

Penn. Natlonal Guard
Woodmen of the World
Franklin J. Wolff

Palmer Sch. of Chiropractic

Iowa State College
Whn Wanamaker

estern Radio Company

{Concluded on next page)

Co.
Um}ersny cf Oklahoma

Elec. Co.

Minn,
C'mcmnan, Ohio
Cazenovia, Y.
Dartmouth, Mass.
Lincoln, Nebr
Kansas City, Mo.
Lockport, N. Y.
Trenton, N, J.
Columbia, Ohio
Easton, Pa,
Chicago, Ill.
uburn, Ala,
Wahpcton, N. D,
St. Louis, Mo.
Macon, Ga,
Memplns, Tenn,
Washington, D. C,
Boston, Mass.
Norman, Okla.
Omaha, Nebr,
Syracuse. N. Y.
gnngﬁeld. Ohio
Charleston, S,
Butler, Mo,
Austin, Tex.
Plnladclrh\a, Pa.
Knoxvil
Ft. Mon.roe, Va.
Yankton. S. Dak.

Grand i’orks, N.D.
Lima,
Slgourney Iowa
Fremont, Nebr.
Tyler, Tex,
Belvidere, 111
Charleston, S. C.
San Antonio, Tex.
Lawrenceburg, Tenn.
Mishawaka, In
Kalamazoo, Mich,
Kenosha, Wis.
lexmngton, Del.
Erie, Pa.
Omaha, Nebr.
Trenton, N,
Davenport,
Ames, Iowa
Philadel hia, Pa,
Kansas City, Mo.

OWI

Meters
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By GroverA.Whalen:

WHY CITY SHOULD BE
ITS OWN BROCASTER

Commussioner of Plant and Structures, New York City

/O promote Education, Recreation and Civic Spirit,
and to make Home Rule effective. This is the
answer in thirteen words to the question, why

a city should run a broadcasting station of its own.

Education is one of the functions of Government.

When invention opens a way to vastly expand the field

of this function, it is the duty of the city to make the

utmost use of the device. The city has laboriously
and at no small cost endeavored to promote education
by public lectures to small audiences. The broadcast-
ing station will mutiply the audiences a hundred thou-
sand fold.

Recreation and refreshment through entertainment

will be a function of the Municipal Broadcasting Sta-
tion. With equipment as powerful or more powerful
than WEAF, and without taint of commercialism, the
municipal studio will attract the best talent, and the
great multitude of radio fans will eagerly “tune in.”
Where hundreds have gathered for a municipal con-
cert, hundreds of thousands will enjoy the music from
the Municipal Broadcasting Station.

I believe the great mass of citizenship takes more
interest in government than it does in any other topic,
and to feed this interest with facts is one of the pur-
poses for which municipal broadcasting has been made

an agency of municipal government in New York City.

(Continued from preceding page)

Coall Owner Location Meters Kceyas.
WOR L. Bamberger & Co. Newark, N, . 405 740
wOS Mo. State Marketing Bureau Jefferson City, Mo. 441 680
WPAB Penn. State College State College, Pa. 283 1060
WPAC Donaldson Radio ulgee, Okla. 360 830
WPAH Wis.. Dept. o! Markets Waupaca, Wis, 360 830
WPA, Doolittle Radio Corp. New Haven, Conn, 268 1120
WPA N. Dak. Agricultura] College Agricultural Col.,, N. D, 360 620
WPAL Superior Rad. Tel. & Zqp. Columbus, Ohio 286 1050
WPAM  Auerbach & Guettel Topeka, Kans, 3600 830
WPAP Theodore D. Philips Winchester, Ky. 360 830
WPA Gen. Sales & Engineering Co.  Frosthurg, Md. 360 e
WPA Ward Battery Co. Beloit, 1&: 236 1270
WPAT St. Patrick’s” Cathedral K] Paso, Tex. 360
WPAU Concordia College Moorieau, Minn, Sou O
WPAZ Dr. John R. Koch Charleston, W, Va, 273 1108
WOAA Horace A, Beale, Jr. Parkesburg, Pa. 360 830
WQAC E. B. Gish . Amarillo, Tex, 360 830

QAD Whithali Electric Co, Waterbury, Conn. 242 1240
WQAE Moore Radio News Sta. Springfield, Vt, 275 1090
WOQAF Sandusky Register Sandusky, Ohio 240 1250
WOQAL Coles Co, Tel. & Tel. Co. Mattoon, [1, 258 1160
WOQAM  Electrical Equipment Co. Miami, Fla. 283 1060
WOQAN Scranton Times Scranton, Pa, 280 1070
WQAQ Calvary Baptist Church New York, N. Y. 360 830
wgﬁg West ‘Texas Kadio Co. Abilene, Tex. 285 105¢
wQ Prince- Walter Company Lowell, Mass. 266 1130
WQAV  Huntington & Guerry, Inc.  Greenville, S. C, 258 1160
WQAW Catholic University Washington, D. C. 236 1270
WQAX Radio Equipment Co. Peoria, Il 369 830
WRAA Wm. M. Kice lnst. Houston, Tex. 368 830
WRAB Board of Public Education Savannah, Ga. 36D 830
WRAD  Taylor Radio Shop Marion, Kans. 248 1210
WRAF The Radio Club, lnec. Laporte, Ind. 224 1340
WRAH  Stanley N. Read Providence, R, I. 231 1300
WRAL Northern States Power Co.  St. Crolx Falls, Wis. 248 1210
WRAN Black Hawk Electrical Co. Waterloo, Towa 336 13270

(3] Radio Service St. Louis, Mo. 360 30
WRAR Jacob C. Thomas David City, Nebr. 226 1330
\'4 Antioch College Yellow Spring £ O. 242 1240
WRAW  Avenue Radio Shop Reading, Pa. 360 830
WRAX  Flaxon’s Garage Gloucester City, N.J. 268 1120
WRAY  Radio Sales Corporation Scranton, Pa. 280 1070
WRAZ Radio Shop of Newark Newark, N, J, 233 1290
C Radio Corp. of America Washington, D. C. 469 640
WRK Doron Bros. Elec. Co. Hamilton, Ohio 360 830
WRL Union College Schenectady, N. Y. 360 830
University of Ilinois rbana, Ill 360 830

WRR City of Dallas . Dallas, Tex. 360 620
WRW Tarrytown Radio Research  Tarrytown, N. Y. 273 1100
WSAB S. E. Mo. State Teachers CoL.  Cape Girardeau, Mo, 360 830
WSAC Clemson Agricultural College Clemson College, S. C. 360 830
WSAD J. A. Foster Comgany Providence, R. L 261 11%0
WSAG  City of St. Petersburg St. Petersburg, Fla. 244 1230
WSAH A. g Leonard, Jr. Chicago, Ill. 248 1210
WSAIT u. §, Playing Card Co. Cincinnati, Ohlo 309 970
wWS. Grove City llege Grove City, Pa, 360 830
WS Franklin Electric Co. Brookville, Ind. 246 1220
WSAN Allentown Radio Club Allentown, Pa, 229 1310
WSAR Doughty & Welch Elec. Co. Fall River. Mass. 254 1180
WSAT  Donohoe-Ware Co. Plainview, Tex. 268 1120
WSAU Camp Marienfield Chesham, N, H, 229 1310
WSAW . J. Long Canandaigua, N, Y. 275 1090
AX Chicago Rad_lo Laboratory Chicago, 111 268 1120
WSAY  Irving Austin Portchester, N. Y, 230 1300
WSAZ Chase Radloe Co, Pomeroy, Ohie 258 1160
WSB Atlanta Journal Atlanta, Ga 429 700
WSL . & M. Electric Co. Utica, N, Y. 273 1100
wWSY Alabama Power Company Birmingham, Ala. 360 83
WTAB Fall River Dally Herald Fall River, Mass. 248 1210
WTAC enn. Trafic Company Johnstown, Pa. 360 830
WT. Lewis J. Gallo New Orleans, La. 268 1120
WTAG@  Kern Music Company Providence, R, I. 258 1160
WTAH  Carmen Ferro Belvidere, Ill. 236 1270
WTA The Radio Shop Portland, Me. 236 1270
WTA Swan-Bowel.' Company Steubenville, Ohlo 266 1130
WTAL Toledo Radio & Elec. Co. Toledo, QOhio 252 1190
WTAM  Willard Storage Battery Co. Cleveland, OQhio 390 770
WTAP Cambridge Radio Elec, Co. Cambridge, II1. 242 1240
WTA S. Van Gorden Oseo, Wis, 226 1330
WTA Reliance Radio & Elec. Co. Norfolk, Va. 280 1076
WTAS Geo. D. Carpenter Elgin, IN. 278 1090
WTAU Ruegy Battery & Elee. Co. Tecumseh, Nebr. 360 830
WTAW \‘:’g]rfculmnl & Mech. College  College Stations, Tex.  2%4 1180
WTAX illlams Hardware Mfg. Co.  Streator, Ill. 231 1300
WTAY The Ouk Leaves Oak Park, I11, 226 1330
WTAZ T, J. MeGuire Lambertville, N. J. 286 1070
wWTG Kans. State Agr. College Manhattan, Kans. 360 830
WWAC  Sanger Bros. Waco, Tex. 360 830

Call Owner Location Mecters Keva.
WWAD Wright & Wright, Inc. Philadelphia, Pa, 360 830
WWAO Mich. Callege oftvldine- Houghton, Mich, 244 1238
WWI Ford Motor Company Dearborn, Mich, 273 1100
wW Detroit Newo Detroit, Mich. 517 580
wwW Loyola Universit New Orleans, La. a8 10719
WWT  McCarthy Bros. & Ford Buffalo, N. ¥ 60 830
CFAC The Cal Herald CANADél Al 430 700

e Calgary Her: algary, Alta.
CFCA Star Pub, & Printing Co. Toronto, Ont, 400 750
C¥FCF Marconi Wireless Tel. Co.

of Canada Montreal, Quebec 440 680
CF Abitibi Pow. & Paper Co., Ltd. lroquois Falls, Ont. 400 750
CFCJ La Cie de L'Evencment Quebec, Que 410 730
LFCK Radio Supply Co,, Ltd. Edmonton, Alta. 410 730
LFCL Centennial Methodist Churek  Victoria, B. C. 400 750
CFCN W. W. Grant Radio, Ltd. Calgary, Alta, 440 680
CFCO Semmelhaack-Di Ltd. 1levue, Que. 450 678
CFC Radio Specialties, Lt Vancouver, B. C. 450 670
g}l::gw Lau;{e:&igeShAir Service %dgury,oOnt. :;8 ;.110

The i ndon, Ont,

CFDC Sparks Co. = Nanaimo, B, C. 430 70
CFQC Electric Shop, Ltd. Saskatoon, Sask. 400 750
CFRC Queen’s University Kingston, Ont. 450 670
CFru University of Montreal Montrulhpne. 400 730
CHAC Radio Engineers, Ltd. Halifax, N, S. 400 750
CHBC The Albertan Pub. Co. Calgary, Alta. 410 730
CHCB Marconi Company Toronto, Ont, 440 680
CHCC Canadian Westinghouse Ceo, Edmonton, Alta. 400 7560
CHCD Canadian Wireless & Elec Co. uebec, %xe. 410 730
CHCE W. Canada Radio Sunly, Ltd. Victoria, B, C. 400 750
CHCL The Vancouver Merchanta

Exchange, Ltd. Vancouver, B. C. 440 630
CHYC North Electric Co., Ltd. Montreal, Que. 410 730
CJCA The Edmonton Journal, Ltd. Edmonton, Alta 450 670
CJCC London Free Press London, Ont. 430 700
CICD T. Eaton Company Toronto, Ont, 410 730
CICE Sprott-Shaw Radio Co. Vancouver, B. C. 420 710

(i d Maritime Radio Cora.a, Ltd. St. John, N. B. 0 750
CICN Simons, Agnew & Co., Ltd. Toronto, Ont, 410 730
CICX Percival Wesley Shackleton Olds, Alta, 400 750

8C The Evening Telegram Toronto, Ont. 430 700

C La Presse Pub. Co.. Ltd. Montreal, Que. 430 700
CK Vancouver Daily Province Vancouver, B, C, 410 730
CKCE Canadian Independent Tel. Co. Toronto, Ont. 450 670
CK Leader Publishing Co., Ltd. Regina, Sask. 420 718
CKOC Wentworth Radio Supply Co. Hamilton, Ont. 410 730
CKY Manitoba Telephone System Winnipeg, Man. 450 §70
OA C. P. Edwards Ottawa %}ue. .. ven

CUBA

Call Owner Location Meters K?vs.
PWX Cuban Telephone Co. Habana 400 756
2DW Pedro Zayas Habana 300 1000
2AB Alberto S.de Bustamante Habana 240 1250
20K Mario Garcia Velez Habana 360 830
2BY Frederick W. Borton Habana 260 1159
2CX Frederick W. Borton Habana 320 940
2EV Westinghouse Elec. Co. abana 220 1360
2TW Roberto E. Ramires abana 230 1300
2HC Heraldo de Cuba abana 275 1090
21L.C Luis Casas Habana 250 1200
2KD E. Sanchez de Fuentes Habana 350 860
2MN Fausto Simon Habana 270 1110
2MG Manuel G. Salas Habana 280 1070
27 Raul Perez Falcon Habana 150 1990
2K Alvara Daza Habana 200 1500
2HS Julio Power Habana 186 1660
20L Oscar Collado Habana 290 1030
2WW Amadeo Saenz Habana 210 1430
SEV Leopoldo V. Figueroa Colon 360 830
6KW Frank H. Jones Tuinucu 340 880
6KJ Frank H. Jones Tuinucu 278 1090
6CX Antonio T. Figueroa Cienfuegos 170 1760
6DW Eduardo, Terry Cienfuegos 228 1330
6BY Jose Ganduxe Cienfuegos 300 1000
6AZ Valentin Ullivarri Cienfuegos 200 1500
6EV Josefa Alvarex Caibarien 225 1330
8BY Alberto Ravelo Stgo. de Cuba 240 1250
8AZ Alfredo Brooks Stgo. de Cuba 250 1200
8FU Andres Vinnet Stgo. de Cuba 225 1330
sDW Pedro C.,Anduz Stgo. de Cuba 275 1090
8EV Eduardo Mateos Stgo. de Cuba 180 1660

PORTO RICO

Call Owner Location Meters Kcys.
WGAD Sp. Am. Sch. of Radio Tel. Ensenada 300 1800
WKAQ Radio Corp. of Porto Rico San Juan 360 830

MEXICO

Call Owner Location Meters Kevs.

CYL La Casa del Radio Mexico City, Mexico 500 600
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A Question and Answer Department con-
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I have obtaincd good results with a one tube
set, hoeked up with a vernier condenser and a
variometer. Later I added ome stage of ampli-
fication. still with good results, Now I am ex-
erimenting with the Autoplex circuit, and while
;get good volume, the set is very noisy. I used
The set will work only when the
hen I disconmect
ost with my

slate as a panel.
ground wire is disconnected. W
my antenna and touch the binding
hkand I can hear signals. But if am wearing
rubbers, no results will be had. ~What causes
this?—F, H. Grakam, R. F. D. 1, Industry, Pa.

If you refer to the Autoplex circuit described
in RAyDI'O Worwp for December 29, 1923, you §hould
note that Mr, Caldwell says no ground is re-
quired. His diagram shows a ground connected
to the negative lead of the A and B batteries.
This is optional. Slate should not be used as
a panel. It is a poor insulator of high frequency
currents. You hear signals when you touch the
antenna binding post with the aerial disconnected
because your %ody acts as a collector of radio
waves, though to a lesser degree than your
antenna. When you wear rubbers you insulate
yourself from the wooden floor and §urroundmgs,
which also act as collectors. The noise you expe-
rience may be due to a number of things. Test
your A and B batteries with the head phones
for internal battery noises, also test them with
a voltmeter. Inspect the wiring on the set, mak-
ing sure that al] connections are firmly soldered.
See that the tube makes good contact with the
propgs in the socket. The noise may also be due
to outside interference such as high tension wires
near the antenna.

* &

Please give me the name and address of a firm
that can supply the coils ready made I‘;’or the
Superdyne.—L. M. Lindhahi, Hordville, Nebr.

The coils for tbe Sugerdyne can be procured
from the C. D. Tuska. _ompany, Hartford, Conn.

Where can I purchase the new Armstrong Super-
Heterdyne? Can I make such a set myself for
my personal usef—L. E. Harris, 959 Boulevard
East, Weehawken, N. J

The Armstrong Super-Heterodyne is manufac-
tured by the Radio Corporation of erica, New
York City. A set of this type is difficult to build
and properly adjust. It is not advisable to under-
take to construct such a set unless the builder
has had years of experience in making and
operating all kinds o& s.ets..

The direction of the windings of the four coils
in the Superdyne set is something I wish Raplo
WorLp would clear up. The four turns of the
primary and the forty-two turns of the secondary
(stator) I take for granted are wound in the same
direction. How about the rotor and plate coil?!—
D. Daniels, 12 West Street, Boston, Mass.

The primary and secondary coils are wound
in the right direction. The plate and rotor coils
are wound in the reverse direction. This is very
important, and care should be taken to follow
these directions.

P

In Raplo WorLD for March 8, Charles Bucher
has an article on a new Superdyne principle. (1)
—1In sphtting the variometer does st matter how
many turns are on the primary and secondary
coils? (2)—Also what is meant by the reverse
feedback coil? (3)—Is the stator used as stated
for the feedback or is it a mistake and should
it read rotor!—W. Davis, 18 Ninth Avenue,
Carbondale, Pa.

(1)—According to the article, it does not matter
if the variometer is prepared as directed. (2)—
The reverse feedback coil in this instance is that
part of the stator winding which is connected to
variometer B and the ground lead as shown in
the diagram. (3)—The stator is right as stated
in the diagram.

- & @

In your Raplo WorLp for March 1, the article
“How to Build a Reflex Distance Getter,” a
circuit developed by the Acme Apparatus Co., and
using their parts, is interesting. Can you give
me the address of the firm mags'ng these partsf—
A. S. Gaul, 1116 Holman St., Covington, Ky.

Write to the Acme Apparatus Company, Cam-
bridge, Mass,

- & @

(1)—Does wind, rain, smow or heat have any
effect on the receiving station? (2)—Is there any
device which can be added to an A three-
tube receiving set to convert it into a five-tube set?
F. E. Whedbec, Seabrook, Md.

(1)—The elements have an effect on the reception

Wind has absolutely no effect
The only way that it might
cause a change in tuning would be to swing a
poorly constructed antenna to and_fro, thercby
causing a slight change in its capacn‘t}y. Rain and
snow have pretty much the same eflect. During
a downpour of rain, signals will not be quite as
loud, and slight swinging will be noticed in re-
ception. This is due to moisture on insulators and
lead in wires, and also to the amount of moisture
between the antenna and the ground. The same
is true of snow, with the exeception that the
swinging will not be quite so apparent. During
snow and rainstorms there is usually considerable
static. This is present much more .pr.oqouncedly
in summer than in winter, Heat diminishes the
intensity of radio waves, thereby causing weaker
signals. That is why reception is much better
in winter than in summer. (2)—We do not give
advice on competitive apparatus through these

columns, .
P

of radio signals.
on radio waves.

I have a sct at Eastport, L. I, located about
one hundred yards from a breakdown transformer
on a power line. The interference catised by
this 1s very annoying ana makes reception aimost
impossible. I have tried changing the antenna,
and tried an indoor antenna, but it is no better.
What can I do to stop or lessen this interferencel
__Aubison Burtsell, 21 East 21st St., New York

City. .
Yvou are placed in a rather unfortunate position
but the following arrangement may materially

Fig.l Q&A

decrease the power line noise you experience, Get
a one henry iron core choke coil and a one-half
mfd. condenser. Follow the diagram shown in
Fig. 1 e

I have a Grebe CR12 receiving set, using dry
cell batteries. The chart shows three in series
using UV199 tubes. I only get about 40 hours
use ?rom them. Would you suggest more batteries
connected in parallel?—J. O. Hines, Cisco Hotel,
Cisco, Cal,

Fig. 2 shows _you how to connect more batteries
in series-parallel. Suggest you use three cells
for each tube. If you are using three tubes, that
would mean nine dry cells. With this arrange-
ment you should get about 150 hours service or
more.

- = &

On looking over my copy of Rapio WorLD for
Qctoter 20, I sun the articse in ““A Broadcast
Recewwer of Simple Design’’ which was a single
circuit set. I would like to know the distance
that can be reached with fair conditions by this

outfit.—IH. T. Doherty, 5633 South Elizabeth St.,
Chicago, Il

The distance is governed by local receiving con-
ditions. In locations free from interference sta-
tions of five hundred miles away may be picked
up- *® & #

(1)—In Rapto WorLp for December 29 you give
a description of the autoplex circuit showing the
use of spider web coils for tuning. As I have a
device for winding spider webs, would you kindly
give me the number of turus to be used in these
cotls? (2)—I have also made the Superdyne set,
which works very well on local stations, but cannot
seem to bring in the distant ones. Can you explain
g"f’_H' Van Valtenburg, West Berkeley,

al.

(1)—Wind forty turns of number 22 DSC copper
wire on each primary and secondary. Higger
wave lengths can be obtained by the use of
more wire. (2)~Your trouble with the Superdyne
scems to be that you do not make fine enough
adjustments. Very fine tuning is necessary with
this circuit, and if you use patience you will
doubtless bring in the distant stations.

‘. & @

Will you kindly advise what rheostat to use in
the Superdyne circust that appeared in the Raplo
WoRrLp for December 15, 22, 297 I want to use
fou'r UV199 tubes with a sixv-volt battery.—John
Reilly, 22314 Bowery, New York City.

Use a good make of 30 ohin rheostat with these

tubes.
* = =
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