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Magic “Notes
from Golden ‘
Throats

Both the magic and the golden tone
quality are retained if your receiv-
ing set is equipped with Cunning-
ham Tubes. To detect accurately,
to amplify clearly, to give the
utmost in radio reception---that is
their job. Cunningham Tubes serve
long and well. They combine the
rarest scientific accuracy with rug-
ged durability.

Since 1915 standard
for all sets.

Types C-301A, 299,

C300, C 1L and €12
In the Orange and By,
Curton
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PATENT NOTICE: Cunningham
LY patents dated 2-18-08, 2-18-12
10-23-17, and others issued

tubes are covered
. 12-30-13, 10-23-17,
and pending.
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Two Towers -

As the Eiffel Tower stands as a monument to skilled
engineering construction so TOWER'S Scientific phones
stand as a monument to supreme radio achievement.
9 Each phone is carefully tested and approved before, it
leaves the factory by a Government Licensed Radio
Operator thus guaranteeing perfection in tone quality
with a positive uniformity of volume.

9 Lightest of all in weight (only.8% oz.) they do not catch
in the hair and are unusually easy to adjust conforming
gracefully to the head.

Tower's Scientific Headsets are guaranteed to be made of the best materials
money can buy-—highest test enamel, insulated magnet wire, best grade five-foot
tinsel cord, unbreakable caps, polished aluminum cases — using the famous scien-
tific head-band constructed for maximum comfort, Now on sale from coast to coast.
Laok for the purple and yellow carton.

If your dealer cannot supply you, order direct,
we will ship immediately Parcel Post C.O.D.

THE TOWER MFG. CORPORATION

98 BROOKLINE AVE. Dept. E BOSTON, MASS.

Onc of the seven wonders of the world.

The Eiffel Tower built in 188789 on the

Champ-de-Mars contains 3 stories. Reached

by a series of elevators, the platform at the

top being 985 feet above the ground. In

the top story is located the powerful Broad-
casting Station F L.

The Worlds Great

Tell them that you saw it in RADIO

est Headset Value




RADIO

Lstablished 1917

Published Monthly by the Pacific Radio Publishing Co.
ArTHUR H. HarLoraN, Editor

LAWRENCE MOTT,

Associate Editor

H. W. DICKOW,
.Il/v(‘l'list'ny Manager

Correct Addresses:
Instructions for change
dress should be sent
publisher two weeks

Branch OHices:
New York City—17 W. 42nd St.
Chicago—157 1. Ontario St
Boston—52 Irving St.
Kansas City, Mo.—1102 Repub-
lic Bldg.
Rates:
Issued Monthly, 25¢ a copy.
Subscription price $2.50 per year
in the U. S., $3.00 per year
elsewhere,

effect.

Advertising:

Date of Issuec,

of ad-
to the
before

the date they are to go into
Both old and new ad-
dresses must always be given,

Advertising IForms Close on the
First of the Month Preceding

intered as second-class matter at the Post Otfice at San Francisco, Calif.

Copyright 1921, by the Pacitic Radio Publishing Co.

Address all communications to

Pacific Radio Publishing Company

Pacific Building, San Francisco, California

VoLume VIIL FEBRUARY, 1925 Numser 2
CONTENTS
RADIOTORIAL COMMENT . 9
CONSTRUCTING A QUALITY SUPER-HETERQDYNE 10
By R. W. Cotton
THE MULTI-SPEAKER AMPLIFIER 14
By B. F. McNamee
ARE THE SHORT WAVES NEW? 14
By Howard F. Mason
A DE-LUXE SUPER-HETERODYNE 15
By . J. Haynes
REACTANCE, CAPACITY AND PHASE ANGLE. 1%
By I'. F. Kiernan
THE EXPERIMENTER’S SHORT-WAVE, LOW-LOSS TUNER. . 19
By Carlos S§. Mund:
300 'O 30,000 METERS ON ONE RECEIVER 20
By Volney G. Mathison
“CQ” WATTS—BUM! . .23
By Earle Ennis
SHORT WAVE ANTENNAS ... .. .. .24
By Gaston B. Ashe
A CONSTANT FREQUENCY TUBE TRANSMITTER. . . .. 26
By D. B. McGown
LETTERS OF A DEEP SEA OP ... .. 28
By Mickey Doran
AMATEUR TRANSMITTING ANTENNAS . . .. .29
By G. F. Lampkin
SELECTIVITY, AND HOW TO GET IT....... 31
By Maurice Buchbinder
A FIVE-METER RECEIVER ... ... . .33
By C. William Rados
A TUBE SOCKET TESTER ..o 34
By F. S. Root
A WAVEMETER FOR SHORT WAVES. Bt torocrreen, SR T— 35
By L. F. N. du Treil
ELEMENTS OF TUNING ... o e O 30550 S 36
By Kennard McClees
SENDING AND RECEIVING ON ONE TUBE..................... 37
By Brainard Foote
QUERIES AND REPLIES .. 39
WITH THE AMATEUR OPERATORS ... 4l
FROM THE RADIO MANUFACTURERS . ... . 42
MLECHANISM OF RADIO PHONE RECEPTION.. ... 79

By L. R. Felder

Forecast of Contributions
for March Issue

Due 1o a hurried trip to Washington Prof.
Jansky’s contribution for February was de-
layed, but will appear in the March issue. It
deals with radio frequency amplification.

The Canadian National Railways are oper-
ating a chain of nine powerful stations whose
interesting features are illustrated and de-
scribed in a special article. Details are also
gi\'.en of the receiving equipment used on the
trains.

~—=
A unique form of loop antenna, especially

applicable to the Rounds No. 16 circuit, is de-
scribed by A. H. Vance.

~
Brainard Foote describes the construction of
“A Self-Contained Portable Receiver” employ-
ing a four-tube reflex circuir.

S—

“'I‘:}les of the Tube Wreckers,” by Volney G.
Mathison, graphically tells of the abuses to
which vacuum tubes are put by some users.

Lewis R. Freeman relates some interesting
experiences with a radio set in the ice fields of
the Canadian Rockies, illustrating his story i
with some remarkable pictures.

—

Harry A. Nickerson presents some interesting
and unusual data on “Experimenting With a

Loop.”
b

E. C. Nichols tells how to add a second step
of radio frequency amplification to the two-tube

reflex.
~—

An inexpensive high-speed chemical code re-
corder is illustrated and described by Harry
W. Minnerman.

Gaston B. Ashe gives some unusually com-
plete information on “Short Wave Counter-
poises,” supplementing his first article on short
wave antennas.

S

Jack Bront has two contributions, a serious
account of “Automatic Radio Telegraph Re-
laying” and the other a humorous “Radio

Glossary.”
Sy

Chas. F. Felstead gives some pointers on
“Eliminating the C. W.-Phone Switch.”

ey

L. R. Felder discusses “Radiophone Modula-
tion Circuits” for the radio novice.

—

Richard F. Shea presents an unusually simple
and complete “Analysis of Vacuum Tube
Detection.”

s

Frank C. Jones has an article on “Measure-
ment of Ultra-Radio Frequencies” wherein he
describes an -oscillator that works down to two
meters with high efficiency.

—

G. F. Lampkin describes the construction of
a low-loss, low-wave helix.

—

The fiction feature is “A Kiss in the Dark,”

by Oliver B. Scott. '
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Bringing to earth
the airplane type receiver

ADIO frequency transformers as de-
signed by Jackson H. Pressley, Chief
Engineer, Radio Laboratories, U. S. Signal
Corps, Camp Vail, New Jersey, and manu-
factured by the Sangamo Electric Company,
assure you of precision instruments.

The essential needs for airplane use are:

First —Extreme compactness with

maximum amplification per
transformer stage;

Second — A transformer so designed
» that there is negligible coup-

ling between stages no matter

}& how they are spaced;
“\ Third — Stability without the aid of
&; manual controls.
|
Q\ )y It was only after months of experimenting

results, and the adoption of his transformers

@\ [/  that Mr. Pressley was able to attain these
"Q.‘?':i}*ri!va)u as standard for airplane use speaks for itself.

A set of these radio frequency transformers
and coupler coil will be delivered anywhere
in the United States for $22.50.-(ntroductory Price)

AssociaATED Sancamo EiLectric COMPANIES

CAPACITY 3500 METERS.PER DAY

SANGAMO ELECTRIC COMPANY BRITISH SANGAMO COMPANY LIMITED
Springfield, Illinois Pondersend, Middlesex, England
SANGAMO ELECTRIC COMPANY OF CANADA LIMITED ASHIDA ENGINEERING COMPANY
Toronto, Ontario Osaka, Japan

88.0-1

Domestic Offices—New Yotk, Chicago, Birmingham, San Francisco, Los Angeles.  Radio Division—50 Church Street, New York

Tell them that you saw it in RADIO k]



Case, Cells and Handles

moulded in one piece

HERE are no separate

jars in the new Exide 6-
Volt ““A” Battery. Compart-
ments holding the plates are
moulded in one piece with the
composition case.

Not only is this battery
simple and sturdy, but it is
handsome enough to take its
place openly in any room. The
surface is beautifully stippled
and finished in glossy black.

You will find many other
refinements in this new bat-
tery, but one thing has not
been changed —it has the same
old dependable power that
made the former Exide “A”
Battery famous. The flow of
current is uniform through a
long period of discharge. The
life is notably long.

This new 6-volt battery is made in
five sizes—50, 75, 100, 125, and 150
ampere hour capacity.

Tavo other “A’s” and a new “B”’

For low-voltage tubes there are the
Exide 2-volt and 4-volt ‘“ A’ batteries,
weighing only five and six pounds.
They are midgets in size but giants
In power.

Thenew B battery has 6000 milli-

S o oa ) |

TEANL €

The New Exide 6-volt ‘‘A’’ Battery

ampere hours capacity. It is assembled
in glass jars, thus adding visibility to
capacity. You will find this splendid
battery full of silent, rugged, long-
lasting power. It can be recharged at
home most economically with the new
Exide Rectifier.

Ask to see the complete Exide line
at any Exide Service Station or Radio
Dealer’s. We shall be glad to mail you
descriptive booklets on request.

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia

In Canada: Exide Batteries of Canada, Limited, 153 Dufferin St., Toronto

Ex10¢e

RADIO BATTERIES

For better radio reception use storage batteries

Tell them that you saw it iIn RADIO
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Super-ZenithVIl—
the ideal radio set
for the fine home

They Cost More
But They Do More

Fulfills your utmost desire,
in beauty and performance

The new Super-Zenith is beautiful to look at—Ilends an atmos-
phere of dignity and worth to library or drawing room.

Naturally you expect unusual performance from so beautiful a
radio set. And-—unusual performance is exactly what you get.

Tuning, for example, is controlled by two dials only—so per-
fectly adjusted that each station comes in always at the same
dial settings. It never varies. Powerful locals may be on full
blast, yet you can tune them out completely and bring in distant
stations. Tone reproduction is always clear and true; the volume
always adequate,

Before you make your choice, be sure tosee and try the new Super-
Zenith, A fifteen-minute test willgive you a new standard of radio
values, as applied to beauty of construction—and—performance.

Dealers and Jobbers: Write or wire for our exclusive territorial franchise

ZENITH RADIO CORPORATION

332 South Michigan Avenue, Chicago

ZENITH — the exclusive choice of MacMillan for his North Pole Expedition
Holder of the Berengaria Record

_ﬂl‘HE complete Zenith line in-

cludes seven models, ranging
in price from $95 to $550.

With either Zenith 3R or Zenith
4R, satisfactory reception over

SUPER-ZENITH VII—Six tubes—2 stages tuned
frequency amplification—detector and 3 stages audio
frequency amplification. Installed in a beautifully
finished cabinet of solid mahogany —447% inches
long, 16% inches wide, 10% inches high. Compart-

Price (exclusive of tubes)
Price (without battery eliminator)

T

impossible with single-unit speakers. 2nd—Zenith
Battery Eliminator, distinctly a Zenith achieveme
Requires no A or B batteries $550

is readily accomplished, using
any ordinary loud speaker.
Models 3R and 4R licensed under
ArmstrongU.S.Pat.No.1,113,149.

W distances of 2,000 to 3,000 miles

The new Super-Zenith is a six-
tube set with a new, unique,
and really different patented
circuit, controlled exclusively by
~ the Zenith Radio Corporation.

ments at either end for dry batteries. Price

(exclusive of tubes and batteries) . . . . $230 — All Prices F.O. B. Factory. —_ _
SUPER-ZENITH VIII — Same as VII except—console | Zenith Radio Corporation

type. Price (exclusive of tubes and bat- $250 Dept.2H

teries)

...........

SUPER-ZENITH IX —Console model with addi-
tional compartments containing built-in Zenith loud
speaker and generous storage battery space. $3 50
Price (exclusive of tubes and batteries) . .

SUPER-ZENITH X — Contains two new features
superseding all receivers. 1st—Built in, patented,
Super-Zenith Duo-Loud Speakers (harmonically

synchronized twin speakers and horns), designed to
reproduce both high and low pitch tones otherwise

| 332 South Michigan Avenue, Chicago, HI.

Gentlemen: Please send me illustrated literature
giving full details of the Super-Zenith.

\js NOT regenerative.

—

Tell them that you saw it in RADIO
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‘Volume and Clarity

PRI IV P

A Radio Frequency Transformer of the aperiodic type
suitable for all sets with which tuned radio frequency is
desired. Also used for one stage of radio frequency
amplification ahead of regenerative sets to prevent
re-radiation.

18sfsBeRiRi AL AN AR BRI B A R Au R i i B

Consider these points of superiority:

No dope to hold windings in place.

Soldered connections.

Mounting bracket holds coil at correct angle.

Minimum rubber used in form.

Lowest possible loss, with greatest transfer of energy.
Works with any .0005 condenser.

Secondary arranged with suitable taps for biasing features.

Radio Frequency Transformer

ulum|ulgmlUIUlululutu'uluilul[glaluluiulugunululululgluuulglylululululmunulw: J [T

This transformer makes the construction of a radio frequency set an easy matter, assuring
best possible reception with widely varying types of circuits, including reflex.

Built and guaranteed by Kellogg Switchboard
and Supply Co.

No. 602 Radio Frequency Transformer
at your dealers for $2.35 each.

Kellogg Audio Frequency Transformers are the

“stepping stones” of modern ampliﬁcation.

AR Bs A QA RiR BRI A A AR AR A AR R BRI IR AN B AR

Clear, accurate reproduction assured over the
entire range of the musical scale.

BsRafiAAs AR

Plainly marked, accessible terminals.
It is acclaimed by test to be the best.

No. 501 Audio Frequency Transformer
Ratio 414 to 1—
No. 502 Audio Frequency Transformer
Ratio 3 to 1 —
$4.50 each

Audio Frequency Transformer

KELLOGG SWITCHBOARD & SUPPLY CO

1066 WEST ADAMS STREET, CHICAGO

nU'U'H'U'U'U'H'U'U'U'.U'U'H'U'U‘H'H'M.‘l'U!B'U'M'H'U'H!H‘U'U'U'H'H'U!U'H'H'U'U'U'U'&'H'U'U' J
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 ‘The Largest Sellmg Transformers in the World

480088 EitNT 1007 449860 lll‘""""lll“""“"""""""""'l"l"“lll'l' - ‘|““‘“II. l’l ."m" lIllllnrl]r[[II]”l"llllll]u“”lHI”]”lIlll[I”]T]"””]lﬂ IO
. \\\“\\“\“‘,§4 —ML
N A "r‘;"’g

W
@&

ISaIsINNETNINMST

I /

_;1:11 [T L[~ IR

Reliable !

Arr-AmericaN Standard Audio Frequency Transformers in any

radio receiving set mean but one thing— assured efficiency in ampli-
fication. Since 1919 ALL- AMERICAN Audios .

have answered the demand for an instru- A l l —A merican

ment that could bereliedupon for maximum .
amplification and faithful tone reproduc- R € f l €X R €ccelivers
tion. Set builders who know radio do not ;
experiment—they specify ALL- AMERICANS,
with full assurance that they will consis-
tently perform with highest efhciency.

Precision-Made

Arr-American reliability is a natural result of Att-
Complete receiving sets, with all instruments mounted on

AMERICAN precision manufucture. Each partis scien-

. ES P & I . h P anel and baseboard ready to be wired. Clear photographs
tifically designed and accurately built to exact stand- lueprints and a 48-page instruction book make wiring so easy
ards. Special machinery and testing equipment assist ~ asto be the work of only one delightful evening.

: - All-Amax Junior is a one-tube set with remarkable sclectiv-
in achieving perfection. ity and volume. It tunes out the locals and getsreal distance,

ALL’AMERICAN

Guaranteed
Radio Products

Power Amplifying
53 ., Transformers
(Push-Pull)
\1 Il Input Type R-30 $6.00
OutputTypcR 3\ 6.00

R1ulnnd Lyric [~
A laboratory grade audio
transformer for muaic ]
lovers. R-500. $9.00% ¢

Universal Coupler

Antenna coupler or
tuned r. f. transfor-
mer. R-140. $4.00

Sclf-Tuned .
R.F. Tr:mnformer )
Weund tosuit the tube.
R-199....$5.00 R-201A...$5.00

Long Wave
| Transformer (Inter
\ |  mediate Frequency)
14.000 to 20,000 meters.

(15-75 ke.) R-110 $6.00
10,000 Meter

.

(30 Kc.) When you are buying a new set, look under the lid oritbringsin the local stations on the loud speaker.
Transformer for AL American Audios. Or install ALL-Americans  All-Amax Senior is a three-tube set with three stages of r. £.

. R X . amplification, crystal detector and two stages of audio. Itis
in your present set ifitis not already equipped with  highly selective and brings in the far-distant stations on the
them. You'll appreciate the difference in amplifica- l:’]‘?d:P“k;' AP, -
d g . max Junior (semi-finishe 5 .
tion. 3 tot Ratio, $4.50. 5 to 1 Ratio, $4.75. 10 All-Amax Senior (semi-finished) : 42.00

to 1 Ratio, $4.75

Tuned type (filtér or
input). R- 120 . $6.00

Radio Frequency
2 € (Oscillator) Coupler
Range 150t0650 meters.

N R-130. : $5.00

The Radio Key Book

The most valuable book of radlo \!
facts ever published, contains prac- E‘
tical helpsandtested hook-ups.
Sent for 10 cents, coin or stamps.

ALL-AMERICAN

OVER A MILLION ALL-AMERICAN STANDARD AUDIOS IN SERVICE

RAULAND MFG. CO.

Pioneers in the Industry

2654 Coyne St., Chicago

Super-Fine Pares

Consisting of three R-110°s, one

R-120 and one R-130
$26

Pell them that you saw it in RADIO



(e you ready to TUNE IN
~ Zhat DISTANT STATION ?

NOTHING 1s more discouraging to a
radio fan than to find his batteries
down on a good night—too weak for
distant reception.

A weak battery is a noisy battery and,

turther, current flow is irregular—the T ——

3 RN = e .
reception comes and goes. L R
A great many pleasant evenings have e W \\\\-\\w\ il \ 1)!)1«
been spoiled by weak batteries. Hours ~ T —————

: : AT — UL
have been wasted tinkering—when a Ry T e

TT71 l'"fr'-[
weak battery was the cause of all the f‘,’,-’/)}//}/‘yr".'/

trouble. il

The Westinghouse Rectigon Battery /j @\
Charger is the friend of every radio fan. 47 s
It will charge your battery over night.

The Rectigon will enhance many fold
the pleasures of radio reception. It can
be obtained at a small cost.

=
1
l’ II
|

I

Make a Rectigon a part of your equip-
ment and forget battery troubles.

See our nearest dealer.

Westingh Electric & Munulactunng Comp
South Bend Works South Bend, Indianz
Sales Offices wm All Pnincipal Cities of

the United Statis and Foreign Countries

ESTINGHOUSE
ELECTRIC

Westinghouse

Tell them that you saw it in RADIO
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‘Radiotorial Comment

azine to the reader, and likewise to the editor, is an

author's definite specification of some specific make
of part to be used in the construction of a receiving set.
Even when the reader knows that there are probably a dozen
other makes that will fill the purpose as well, it is natural
to try ro get the part specified. And there’s the rub. For
often it is not in the dealer’s stock either because his job-
bers can not or will not get it for him.

Thus the author’s effort to assist the reader by providing
detailed panel and baseboard layouts is frustrated and the
reader’s constructional effort is postponed or abandoned.

There is probably no specified part of any home-built
radio set for which some acceptable substitute cannot be
found. T'he only changes necessary are in the drilling direc-
tions or the set dimensions. Any reputable dealer can sug-
gest equipment that will sufhce and thus avoid delay.

The ultimate and inevitable answer to this problem is
such stundardization of dimensions that one make may be
interchanged for another imake without changes in panel
layout. Manufacturers might agree upon a standard tem
plate for mounting variable condensers, for instance. Other
parts could likewise be standardized in external dimensions
without increase in cost or change in internal characteris-
tics.

Such action would not only assist the builders of sets
and the radio dealers but would eventually benefit the manu-
facturers by reducing production costs. The great suc-
cess of American manufacturers in other lines of industry
has been largely due to production of standard sizes in
large quantities. One reason for the relatively high
cost of radio equipment is the dearth of uniform stand-
ards. Competition has prevented co-operation.

The specification of something special, when that which
18 standard might be used, shows inferior rather than
superior designing ability.

ONE of the most vexing features of any radio mag-

It takes a real radio engineer
to design a receiving set whose component parts consist
of standard apparatus. Good design seeks to adapt speci-
fications so as to utilize what is available on the market
instead of calling for special new parts.

This is perhaps an ideal not yet attainable in radio.
due to the fact that the art is progressing so rapidly.
But it is fully in accord with the general trend of all
industrial progress toward standardization. Older in-
dustries, such as the electrical, have found that it pays
in dollars and cents and radio must do likewise.

The first efforts in standardization were toward dimen-
sions. In the twelfth century King Henry of England
specified that the ell, the ancient yard, should be the exact
length of his royal arm. Later more rational standards
were found and developed by such commendable work
as 15 now being done by the United States Burean of
Standards. .

After dimensions have become standardized the next
step will probably be toward the more uniform and defin
ite specification as to the electrical constants of parts
It 1s already recognized that the turns-ratio of a trans-
former or the number of plates in a condenser are inade-
quate to foretell performance. Some day it will be
possible to match tubes of low internal capacity from the
labeis, and some day hxed condensers may be depended
upon within hve per cent of their rating. These advances
will greatly assist the designer and builder who is now
largely dependent upon the cut-and-try method.

While the Burcau of Standards is ready to co-operate wih
the radio manufacturers in bringing about these desired ends,
the initiative must come from the manufacturers. Those
who first awake to the necessity for standardization and

who recognize the advantages will earn a good-will and

a patronage that will compensate for many times the initial
expense. Here's hoping!

MUCH-MOOTED question, which bids fair to be

the storm center of discussion this year, is the pro-

posed sales tax on radio apparatus to provide better
radiocasting. Assuming that the tax can be imposed and
collected, notwithstanding the natural opposition of some of
those taxed, the controversy will then focus on the purposes
for which the money should be spent, whether it should
go to the general support of stations or to the artists who
appear before the microphone. Inasmuch as there are more
stations than room it is apparent that the owners are satis-
fied with the returns on their investment. ‘This leaves as
the dissatished party the artists whose services are given
without compensation. It would therefore seem not only
just but also conducive to better programs that the first pro-
ceeds of the fund should be devoted to the payment of talent.
This argument, however, is predicated upon the popular pas-
time of spending vour monev before vou get it.

RADIO FOR FEBRUARY, 192§ 9
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Constructing A Quality Super-Heterodyne

Directions Uor Building a 60,000 Cycle (5,000 meter) Set Using Eight «A”
Tubes and Potentiometer Control

By R. W. Cotton

HERE have been many articles

written  on  the construction  of

vartous super-heterodyne receivers
and there is probably no Teceiving sys-
tem which is more talked about by the
radio fan today.  The average con
structor sometimes reports that he 1s not
pleased with the results obtained. Why ?
Either because he has expected altogether
too much from the set, or he has used
parts which are not the best suited for
their particular work.

On the other hand a person who owns
and operates a good super-heterodvne
cannot be pursuaded that there is any
other receiving set which will equal his
and, to my mind, he is right in making
such o statement. It is a well recog
nized fact by authoritics on radio that
there is no set available todav which will
out-perform  a good  super-heterodyne
one whose every separate part is the
oretically and practically proven the best
available for its particular purpose.

As a starting point why not investi
gate the facts regarding reception and
see if we cannot correct the erroneous
impressions  regarding  receiving range,
etc., which are all too commonly created
by salesmen?  The range of a receiving
set 18 not altogether governed by the
circuit used or the number of tubes em
ployed but is limited by three factors:
(1), the power of the transmitting sta
tion, (2), the static level and (3), the
sensitivity of the set.

For example, the transmitting station
sends  forth certain signal which at
some place in its course becomes so
weak that the static strength or noise
1s equal to it It is obvious that when
static and signal strength are equal or
when the static level is higher, no re
ceiving set, be it the humble single cir
cuit “blooper” or super- heterodyne of
twenty-four tube capacity, is capable ot
receiving the transmitting station sig
nal.  Hence, any receiving set which is
‘apable at all times of receiving down to

the static level is the most efficient re-
ceiver and no other set is capable of do-
ing more than this.  This lust sentence
is a detinition of what a good super”
will do.

An owner of a Usuper” has the satis-
taction of knowing that, on a given night
i a certain location with the same con-
ditions, no other set can acomplish more
than his. It should not be anv cause
tor pique 1t some neighbor operating a
single tube set receives the same distant
station  that  vou, operating a  super-
heterodyne, receive. A rough simile may
be drawn s tollows. The much talked
about Ford automobile will take vou
to the same place as a Rolls-Royce, 1t
is simply a matter of how vou arrive and
with what comfort and enjovment.

Phe author has reached the point in
radio where he does not demand uas the
outstanding teature of his set the ability
to obtain distance, but puts quality of
reception and selectivity ahead of DX
thility. A good super-heterodyvne is para-
mount in all these phases.

An item of interest 1s the fact that in
the recent trans-atlantic tests, a set
similar to that pictured in this article was
used 1n competition with other sets at an
othcial listening post near New York
and was the only set there to receive
toreign stations on a loud speaker. This

reception was accomplished on a loop
alone against competitive sets operating
on antennas and ground.

EFORE Dbeginning the construction-

al data on the set described herein,
it might be well to state that the
author is not in the employ of any of
the firms whose products are listed
herein and has, to the best of his
knowledge and experience, picked out
those parts which he believes function
the best. By this I do not mean to infer
that parts of other manfacturers are not
as good, but that | have merely specified
those which | have found to be satis-
factory as based on engineering tests.
The parts necessary are not as many
or as expensive as the general public has
been led to believe. There is one fact
which cannot be over emphasized, “the
best is the cheapest in the long run.”
Below is given the quantity and list of
the parts used:

No. 8645 Benjamin sockets.

No. 850 Chelton midget condenser.

No. 301 General Radio 30-ohm rheo-
stats.

No. 301 General Radio 10-ohm rheostar.

1 No. 301 General Radie 200-ohm poten-
tiometer,

No. 11 Bruno condensers, .0005.

Carter “lmp” battery switch.

No. 10+ Carter Hold-Tice jacks.

No. 101 Carter Hold-Tite jack.

Samson Super-Kir, including 1 No. 29
Samson oscillator coupler, 1 HW-RI
5,000 meter filter, 3 HW-RI 5,000
meter intermediate frequency trans-
formers.

2 Apex vernier dials for condensers.

2 in. Carter dial with 74 in. shaft for
coupler.

N — ot
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9 BBy binding posts, (3 loop, | A—; 1
A+B—;: | B4+Der; 1! B+Amp; 1}

C~=:1C+)

1| HW-AZ 6:1 ratio Samson aedio trans-
former.

1| HW-A2 3:1 ratic Sameon audio trans-
former,

$ Slo. 601 Micadon fixed condensers (I-
008 mfd.; 2-.0005 mfd.; 2-.00) mid.)

2 imfd. bypass condensers.

3 Daven grid leaks with No. $1 mount-
ings. Resistance: ¥-0S meg.; 2-$

meg.

i fronr‘panel,, 7 in. by 28 in. by 3/16 in.

{ Base panel, 8 in. by 27 in. by 3/16 in.

3 Brass braekets, 1/ by 3/8 by § in.

Bus bar, spaghetti, soldering lugs, solder,
ete.

it is recommended that the base panel
be made of bakelite or hard rubber as
wood which has not been seasoned has
caused trouble,——particularly if bare
wires are led through the board and
come fn contact with the wood.

In choosing variable condensers for
this set, it is well to purchase one of the
srcalled “low loss” type with a grounded
rotor. ‘There are many of these on the
market, which are very good. Be sure
in buying this, that the minimum capac-
ity is low—at least not more than .00002
mfd., this reading to be taken when the
rotor plates are eptirely removed from
those of the stator. A small variable
feed back condenser of approximately
000045 mfd. maximum capacity is re-
guired to cause regeneration in the first
letector,

Referring to the schematic diagram of
this set, it will be noted that the grid
coiidensers of the first and second de-

/"‘K‘w
/(" l I‘

/
%

tectors are in the usual position, and that
the grid leaks are connected from the
grids to the positive ends of the fila-
ment. With the grid leaks connected
as shown, it makes no difference to
which side of the filament the grid re-
turn is connected, since there is no direct
current in the grid return, owing to the
presence of the grid condenser.

In the oscillator circuit you will note
also a grid leak and grid condenser.
This is essential for satisfactory opera-
tion of the oscillator over the entire
range. Without the grid leak and con.
denser, a large amount of energy is lost
in the grid circuit when the oscillator
is in operation, since for a part of the
time during each cycle the grid is quite
positive.

A UV201A or C-301A tube will op-
erate best as an oscillator with a grid
leak of about 30,000 ohms, although
this value is not critical. A gnd leak
of 50,000 ohms or .05 meg-ohms will
work satisfactorilv. The grid oscillator
condenser only acts as a by-pass for the
alternating current and need only be
large enough to serve this purpose. For
the oscillator in question, a value of
about .005 mfd. will be good, although
a .004 mfd. or a 006 mtd. will do as
well.

The Samson oscillator coupler has
been designed to give the necessary varia-
tions in frequency over the range of the
5,000 ieter intermediate f{requency
transformers so that the heterodyning
will be done by the fundamental and not
by the harmonics. It gives a wavelength
range from about 215 meters to about
600 meters with a .0005 mfd. condenser

"‘i/’

having a zero capacity of about .000015
mfd. An extra tap is taken from the
oscillator coil for the plate lead so as
to increase the stability of high fre-
quency oscillations and yet allow suf-
ficient coupling between the oscillator and
grid coils to produce strong oscillation
at the lower frequencies.

The author has tried out numerous
intermediate  frequency transformers
ranging from 2,000 to 10,000 meters in
wavelength and of both iron core and air
core construction. He finds that the
5,000 meter band seems to offer the ad-
vantages of both the higher and lower
wavelengths without some of their dis-
advantages. He also accepts the general
opinion that properly constructed air core
transformers, properly matched, are the
best.  An air core is also used in the
in-put or filter transformer in conjunc-
t'on with a tested .001 mitd. tixed con-
denser across its primary, this being
sufficiently sharp to eliminate interfer-
ence and vet broad enough to pass the
side bands necessary to give good quality
of reproduction.

Regeneration in the first detector is
secured by the use of a three-tap loop
and a small feed back condenser. This
makes the loop more directional, makes
tuning sharper and increases a tube's
sensitivity as well as making its neutra-
lization possible.

T'he specitications of a loop which is
suited to this receiver are as follows:
Length of long sides, 25 in.; length of
short sides, 1214 in.; distance across the
top of the loop, 18 in.; total height,
33 in. Twelve turns ot No. 18 Belden
insulated hraid are wound on 5/16 in.

N

,ltcontgf tap loop

. lmg,eou anaer, L0005 mfd
3 1at Det. grid condensey, 0008 mid.
4 illator pick-up coll

& Yat Det. grid leak, 1.8 meg
¢ I1st Deot. ’rubo i

? “back condenser, 000045 mfd,
ter oondenner, 001 mfd.
magn l& =Rl Filter. 80 ke,

10 ector Rheostat; 18 ohma.

{ t eter, 200 ohma,

o frequéncy tubes

Schematic Diagram of Cotton Super-Heterodyn

13 Samson HW-RI1 transformers, 60 ke.
14 2nd Det. grid condenser, 0005 mfd.

18 2nd Det. grid leak, 3-5 meg.
16 2nd Det. tude,
17 Phone condenvser, .001 mtd.

13 Samson HW-A2 transforimer. 6-1 ratlo.
19 1st audio tube

20 Samson HW-A2 transformer, 3-1 ratio.
21 Audio rheostat, 15 ohms.

23 “C" Battery. 4.6 volts.

33 2nd audio tube.

24 Output Jack.

RADIO FOR FEBRUARY, 92§
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I mfd.

26 Pot. by-pass condenser,
b omhs.

26 Radio rheostat,
27 Detector Jack.
28 “B"” Battery by-pass condenser,
29 1st Audio Jack.

1 mid

30 Oscillator condenser, 0005 mfid
31 Osecillator plate coil

32 Osciilator tube.

33 Osclllator grid leak, 00 meg.
34 Osclilator grid condenser, 008 mf
35 Osclllator grid coll.

16 A" BRattery switch

i
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centers, with a tap taken off at the exact '

center of the wire. The pieces of wood
which support the wire are 4 by 4 by
1% in. with notches cut in one side 1/8
in. deep and 5/16 in. on centers, to ac-
commodate the wire. The frame should
be made of any good dry 1 in. square
wood. It is recommended that the con-
structor purchase a readyv-made loop
with mid-tap.

An antenna and ground may be used
with this set by connecting the antenna
wire to the ground wire with 4 or 5 ft.
of stranded insulated wire turned once
around the outside of the loop.

Small tinned copper wire or insulated
wire is the best material to use in con-
struction. Wire smaller than No. 14
is not recommended for use in the fila-
ment circuit, but smaller wire may be
used elsewhere in the set. Rosin core
solder should be used, or plain solder
with a mixture of rosin and alcohol
as a flux. Never use paste or acid core
solder, as this has a tendency to create
trouble.

It is generally recommended that
eight tubes of the C301-A or UV-201-A
type be used throughout. The writer
recently had the pleasure of using the
Magnavox tubes which proved very sat-
isfactory. In case the experimenter
wishes to use D21 Sodion tubes as de-
tectors the only necessary change is that
the grid return be made negative instead
of positive. The 199 type of tubes can
be used with adapters, The results will
be approximately 65 per cent of what can
be expected from the use of larger tubes.

To obtain the best results with the
super-heterodyne vernier dials are a
necessity and should be used on both con-
densers.

HE author feels it needless to go

into a long description as to how
to construct this set. The picture lay-
out and wiring diagram are sufficient
means for the average person to accom-
plish this work satisfactorily. A few
general ideas, however, may be help-
ful:

The first thing is to fasten the instru-
inents to the base panel and to the front
panel. Do not, however, put these panels
together. ‘Wire all that can be done

Top View of Cotton Super-Heterodyne Receiver

on the front panel. and then wire ali
that can be accomplished on the base
panel.

When these are finished, attach the
front panel to the base by brackets and
finish the wiring from panel to base.
Make all the joints rigid enough so that
it is possible to slide the set on your
table by the joint which has just been
made. This will save you the trouble of
broken connections at some later date.

It ts best to do all of the filament wir-
ing first. Then follow with the wir-
ing of the B battery connections; this
in turn, may be followed with the wir-
ing of the loop tuning circuit and the
oscillator circuit.

To test the correctness of the wiring,
connect vour 4 battery to the A4 bat-
tery binding posts, taking one tube and
inserting it in each successive socket with
the filament switch on the rheostat con-
trolling the particular tube socket in
which vou have the tube about half way
on. If the tube lights in each place con-
trolled by the rheostat corresponding to
the socket in which the tube is inserted,
vou may be 1casonably certain that the
filament wiring is correct.

Then connect the 4 battery to the de-
tector B battery terminals, taking one
tube and inserting it in each socket as
before. If the tube does not light this
wiring is correct. Do the same thing
with the 4 battery connected to the
amplifier B4 terminals.

Next connect the B battery to the
B battery binding posts and insert the
telephone plug in the detector jack. This
should give vou a click showirdg that
the B battery circuit is correct. Now
insert one tube in each socket successively
with the filament current on, and if
nothing happens, the B battery connec-
tions are not shorted with that of the
4 battery. Now put all tubes in-their
respective sockets and connect the three
tap loop to the three binding posts. The
center tap of the loop must by all means
‘be connected to the center binding post.

Turn on the detector tubes to approxi-
mately normal brilliancy, which will
be about three-quarters of the rheo-
stat. Follow this by turning on the
intermediate frequency amplifiers and
the oscillator by means of the rheo-
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stat which controls them, to their
normal brilliancy. Be sure that the Chel-
ton midget condenser is at its minimum
capacity. When listening to a low wave-
length station, 1,000 or more miles away,
move the Chelton midget condenser up
to the point where the greatest signal
strength is obtained without distortion.
In some cases it may be possible to throw
the first detector tube into oscillation by
means of this small condenser, and of
course it would be set just beneath this
point. Now that this condenser is set,
it will not have to be varied.

On a station of at least 1,000 miles
away, make the adjustment of the oscil-
lator rotor to the minimum coupling
position that it is possible to attain
without decreasing signal strength. This
may be accompanied by a small change
in the oscillator condenser dial. Now
that this adjustment is fixed, it need
not be changed, except when a new oscil-
lator tube may be inserted in the oscil-
lator socket.

Trv out the different tubes in differ-
ent positions throughout the set, as some
act in one capacity better than others.
Now place the potentiometer about mid-
way of its arc; by turning this to the
right you should notice a decided click.
This shows that the radio frequency
tubes have gone into oscillation.

Leaving the radio frequency tubes in
this manner, slowly rotate the oscillator
dial. If whistles are heard, it shows
that the oscillator is performing its func-
tion. Now turn the potentiometer to
the left until there is a click, showing
that the radio frequency amplifier has
gone out of oscillatian. Now rotate the
oscillator condenser dial slowly together
with that of the loop tuning dial. These
will run fairly uniform, not more than
ten degrees apart.

This testing should occur when local
radiocast stations are known to be in
operation, and as the oscillator dial is
turned, the stations will be heard to come
in,

Now turn the loop tuning dial to the
point at which the music or speech comes
in the best. Also do this with the oscil-
lator dial. Then move the potentio-
meter on to the right within a short

Continued on page 30
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The “Multi-Speaker” Amplifier

A Simple and Lffective Means for Connecting Several Loud Speakers

To A Single Receiving Set

NQUIRIES often reach the radio

man regarding the installation of

radio equipment in apartment houses,
hospitals and club buildings.  Generally
the idea is to install a single master re-
ceiving set with loud speaker equipment
at various points in the building or in
various rooms, all the loud speakers be-
ing wired to the one receiving set.

A problem is involved in connecting
more than two or three loud speakers
to o single receiving set.  Connecting
them in parallel is not to be considered,
as the volume is rapidly cut down. It
has been found fairly satisfactory to con-
nect two, or sometimes even three, speak-
ers in series without cutting down very
greatly on the volume,  YWhen, however,
four or five or more loud speakers are
connected in series, the output impedance
is so great that even with increased B
battery voltage the volume is greatly
dimished. The difficulty is not solved
by adding more steps of audio frequency
amplification.  The trouble lies in the
fact that the last tube is not capable
of delivering sufficient energyv to operate
all the loud speakers, unless, of course
a power tube and power equipment are
used.  Such power equipment is not feas-
ible in this class of installation.

Fig. 1 shows an amplitier which works
satisfactorily under such conditions with-
out greatly increasing the equipment.
The plug shown at the lett is plugged
into the output jack of an ordinan
radiocast receiver. /> and 8 are the
primary and scecondary of a’)ow ratio
amplitving transformer. A Tto | ratio
works out very satisfactorily.  The fila-
ments on the three tubes are connected
as usual, i parallel, and mav be fed
from the some storage battery that is

LovD SPeAKERS

o
=

‘By B. F. McNamee

used for the receiving set. The grids
of these three tubes are all connected
together to the outer end of the second-
ary winding of the transformer.  Each
plate circuit is connected through two
or three loud speakers to the positive
of the B batterv. Ordinary A tubes
may be used.  In this way one trans-
former controls the three tubes but the
plate circuits are separate,

T'he idea mayv, of course, be extended
by adding further tubes, still connecting
all the grids and filaments in parallel.
Increasing the number of tubes will not
mcrease the tendency to howl that they
would have if connected in the usual
cascade arrangement.  In this way any
number of loud speakers may be taken
care of without cutting down on the
volume.  If one tube is removed the
only loud speakers that will be affected
are those connected in its plate circuit.
I'he others will still work ithout in-
crease or decrease in volume.

I'he tvriter made up such an ampli-
fier by re-wiring a \Vestern Electric
T'vpe 10A power amplifier. The change
in wiring is simple and only the input
transformer is used. The grids of the
second and third tubes are disconnected

- To B+

|
To PLATE.
Fig. 2.

0

Hiring Method for Cut-out

-C+ ~ARt

—
-] Ve’
L.m.f—f —4|||.,1 — il —

- B

Fig. 1. The Multi-Speaker Amplifier
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from the push-pull transformer, and
connected to the grid of the first tube.
The plates are all disconnected and
brought out to three terminals for three
loud speaker circuits.

Fig. 2 shows a system for wiring up
the loud speakers so that they may be
disconnected at will without interfering
with the other loud speakers. C and D
are jacks of the closed circuit type.
The loud speakers are equipped with
standard plugs. Another scheme would
be to wire the loud speakers into the cir-
cuit permanently with any simple form
of single-pole, single-throw switch for
short-circuiting it when desired. A
small push-pull switch, such as is often
used on filament circuits will be con-
venient,

ARE THE SHORT WAVES
NEW?
By Howarp I*. MasonN

Almost everyone interested in radio
has heard reports of the wonderful and
unusual results obtained by stations
transmitting on short wavelengths. By
short wavelengths is meant from 100
meters or so down to even 2 or 3
meters.  Ten years ago these wave-
lengths were regarded as useless for
practical communication. Five years ago
there was a mild interest in short waves
but no one to start the ball a rolling.
Today there exists what almost amounts
to a mad scramble on the part of com-
mercial companies, the navy, the ama-
teur experimenters, to perfect apparatus
for use on these short waves.

Some of the stations to be heard
transmitting signals of short wavelength
are. WGY, KDKA, KFKX, NKEF,
NFV, and WGH. POZ, the big sta-
tion at Nauen, Germany, which boasts
the largest antenna in the world, has had
a short wave transmitter operating in
the vicinity of 88 meters for several
months. UFT and LPZ, two more
foreign transoceanic stations, are also
investigating short wavelength work.
Marconi, the man who really made
radio commercially practical in the first
place, did phenomenal work on short
waves recently by transmitting a signal
from England to Australia on a 100-
meter wavelength with quite low power.

There is a queer bit of history behind
this recent interest in short wave trans-
mission and reception. It was these
same short wavelengths, only shorter,
that were used 37 years ago by Heinrich

Continued on page 82



A De-Luxe Super-Heterodyne

Incorporating One Stage of Tuned R. F. Ahcad of Super

to Increase Sensitivity and Selectivity

N designing receiving equipment there

are two ideals for which we aim.—

taking for granted that good quality
of reproduction in the audio amplitica-
tion end of the receiver is always main-
tained. One of these desirable conditions
is to have the receiving set extremly sensi-
tive, i. e, to attain a large degree of
radio frequency amplification. The other
ideal is extreme selectivity or sharp tun-
ing, whereby we may be able to receive
the one station which we desire and
eliminate all else.

Both of these conditions for which we
strive have practical limitations. The
sensitivity should not be so great that
the noise of static and, irregular filament
emission drowns out the faint signals of
distant stations. Tuning should not be
so sharp as to exclude the side-bands as
otherwise some of the overtones and
harmonies will be pinched and distorted.

The super-heterodyne is capable of
admirably fulfilling these two ideals.
The set I describe approaches these con-
ditions more nearly than any receiver
I have ever operated. Of course the
ideal set would perhaps accomplish the
same thing with greater simplicity and
fewer tuning controls and no doubt such
a receiver will be developed some day,
as' simplicity should be the aim of all
engineering and design work. While

By A. 7 Havynes

it 1s true that there are three tuning con
trols, at the same time this is not going
to be easily reduced without sacrificing
something and it has been my ambition
in designing this set not to make sacri
fices.

I will say frankly, that this set is no
once for the novice to tackle.  He would
undoubtedly get better vesults and surer
success from a straight super-heterodyne,
but for the amateur or set-huilder who
has already had success with the super
heterodyne, who appreciates and perhaps
understands some ot the workings ot this
remarkable circuit, the set should otter
few ditheulties.

This receiver is extremely Hexible, |t
can be made to tune beyvond the limit of
selectivity, in other svords, if ir is so
desired, the signal mav bhe actually dis-
torted, which allows the operator to
carry sharp tunng to its limit at all
times. Also on a medium size loop its
amplification 1s such that it will get
down to the noise level under practically
any conditions. Thus the only thing

that limits its range is its location and
the amount of atmospheric disturbance
present,

A switch is provided whereby the first

Fig. 1. Rear Panel View of De Luxe Super-Heterodyne
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stage ot tuned radio freguency, which
precedes  the  super-heterodyne  prope

may be cut out and the set operated a:
a straight superheterodyne with its two
tuning controls, namely, the loop and
oscillator tuning condensers.  Throwing
in the stage of tuned radio frequency
ahead ot the set has no eftect on the
oscillator tuning, but requires a slight
readjustiment of the loop condenser. “['he
set is designed to operate trom a s x-volt
storage hattery and from 90 to 130 volts
B battery.  The current consumption is
very small tor this type of set, the fila
ment consumption with atl tubes in use
heing slightly less than one ampere and
the B battery consumption approxunately
[8 miliamperes.

UV-199 or C-299 tubes are used up
to the final detector, as they handle the
radio frequency current admirably. "T'h
larger one-fourth amp. tubes are used for
the final detector and rhe audio frequency
amplifiers where tubes of greater ca-
pacity are desivable for perfect reproduc-
tion with good volume.

“I'he rheostat controls only the small
tubes and a filament volt merer is includ-
cd in the circuit across their filiments in
order that they may always be kept at
or below, their proper voltage point
Automatic filament control is provided
for the larger tubes where a critical ad
justiment or rheostat is of no bencfit.
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HE tollowing is a list of the ma-
terial used in the construction of this
set. Other good parts may be substituted
but the particular parts specified are
adapted to the panel layout and have
given satisfactory operation.
Haynes-Grithn Geared Vernier Conden
sers,
Rathbun 3-plate Condenser
200-400 ohm Potentiometer.
20 ohm Rheostat.
Standard Base Benjamin Sockets
199 type Hoosic Falls Sockets.
Haynes-Grithn Audio Transformer No
91.
Resistor Coupler (Daven)
Special Oscillation Coupler
Special R. F. Transformer.
Set -G Matched R. F. Trausformers
Type H-G 2 Input Condenser.
00025 mfd. Dubilier Condenser
grid-lead mountings.
006 mfd. Dubilier Condenser
.5 mfd. Dubilier Condenser.
002 mfd. Dubilier Condenser
-1 meg Resistances (Daven)
meg Resistances (H-G).
1 mmeg Resistances (H-G).
Amperites with mountings
Binding Posts (Eby).
0-10 Volt-meter (Jewel)
7 in. by 18 in. hard rubber Drilled Pauel.
Cutler-Hammer Battery Switch.
Double Circuit Jack (H-G).
Single Circuit Jack (H-G).
Marco S.P.D.T.
Baseboard 17 in. by 914 in

Fig. 1 shows a rear panel view of the
set.  The three large dials from left to
right are the radio frequency tuning con-
denser, loop tuning condenser and oscil-
lator condenser.  T'he small dial at the
top between the rwo lefr-hand conden-
sers is the compensating condenser for
the tuned radio frequency. The small
knob at the top center is the potentiome-
ter controlling the intermediate ampli-
tier and the small knob in the lower right
hand corner, the rheostat for the small
tubes. A meter and filament switch
which cuts off the entire set are also
mounted on the panel.  All batterv con-
nections are mounted on the binding post
strip in the rear of the baseboard.

The oscillator coupler emploves dia-
mond winding, which combines efficiency
with compactness. A winding form must
first be made from a circular wooden
disc 174 in. in diameter, around the
circumference of which 15 holes are
drilled, equally spaced, each hole being
in the center of the outer edge and
drilled 14 in. straight toward the center
of the disc. In each hole insert a pin
made from a 215 in. length of 14 in.
brass rod or a wire nail of approximately
the same diameter, first removing the
head.

In winding the coil No. 26 double
silk or No. 28 cotton and silk insulated
wire may be used. The winding should
be started by taking a turn around one
of the pins and then winding around and
around the circumference of the disc
back and forth between the pins, but
skipping two pins each time. After wind-
ing 20 turns for the pick-up coil make 4
foop which is brought out and may later
be cut to form two leads. Then the
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winding is continued in the same direc-
tion for 25 more turns, when another
loop is brought out, this middle section
forming the plate coil. Then the wind-
ing is continued for 55 more turns and
an end wire brought out for a few inches,
this outside section forming the grid of
the oscillator coupler.

To hold the winding in place, a heavy
thread or string may be woven in and
out through the diamonds on the outer
edges. To do this, slip the pins out of
the center core without pulling them out
of the winding and slide the coil off the
core.  After the coil is held rigidly by
the sewing process, the pins themselves
may be removed.  Another method of
fastening the coil is to cover it with
collodion, the pins being removed and
the core slipped out after the collodion
is dry.

The radio frequency transformer con.
sists of two diamond windings, spaced
Y in. apart. The same form may be
used for winding these two coils with
No. 24 S.C.S.S. For the primary coil
wind on 60 turns with a tap brought out
at the 20th.  For the secondary coil
wind 70 turns of the same wire.

A schematic wiring diagram of the cir-
cuit is given in Fig. 4. In connecting
up the oscillator coupler, the two loops
which were brought out should be cut
so that we have three separate windings,
that is six separate leads. On the out-
side section, which is the grid coil, the
outer end should be connected to the
stator of the oscillator condenser and
also to the grid of the oscillator tube.
The inner lead of the grid coil is con-
nected to the rotor of the saume condenser
and the negative filament lead. The
outer end of the center or plate coil
should be connected to the plus 45 volt
B battery tap, while the inner end is con-
nected directly to the plate of the oscil-
fator tube. The pick-up coil is connected
in the plate circuit of the first detector
tube, one end going directiy to the plate
and the other to the plus 45 volt B bat-
tery line. As a rule it makes no differ-
ence which of these two leads is brought
to the plate or the batterv, put it is well
to try both ways.

In connecting the radio frequency
amplifier into the circuit, the outside
terminal on the secondary goes to one
contact of the S.P.D.T. switch, while
the inside connection is attached to the
plus 4 battery line. On the primary the
outside lead goes to the stator of the first
tuning condenser and to the plate of the
radio frequency tube, while the inside
lead connects to the rotor of the same
condenser and the rotor of the small
compensating condenser. The tap on
the primary winding goes to the B bat-
tery as indicated on the diagram.

If the builder winds his own cotls, it
is simplest to leave long leads which
may be connected directly to the proper
points by merely covering with spaghetti,
rather than using bus-wire. However,
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bus wiring is recommended in general
for the rest of the set, particularly the
low voltage leads, due to the fact that it
is somewhat easier to handle and makes
a neater job.
| The single step of radio frequency
ahead of the super can be thrown in or
out by means of the S.P.T.D. switch
mounted on the block of the sub-base.
When the radio frequency stage is not
in use it is well to keep its tuning con-
denser at zero, that is with the plates
entirely out of mesh. The set should
first be tuned in this manner until the
operator becomes accustomed to hand-

The proper operating point for the
small tube filaments is 3 volts or slightly

s

e

Fig. 2. Baseboard View of De Luxe Super-l—l-eterod_yne

below. 1f the filaments are not high
enough the set will be found unstable
and hard to control.

The potentiometer which controls the
intermediate amplifier should be carried
well over toward the negative side at
a point just before the tubes go into
oscillation. If the set is functioning
properly, when the potentiometer is ad-
vanced beyond this point the tubes in the
intermediate amplifier will oscillate, then
if the oscillator dial is rotated a series
of whistles or heterodyne notes mayv be
heard, but no stations will come through
with the amplifier in this condition. The
potentiometer must be brought back un-
til the intermediate frequency amplifier
ceases to oscillate. Usually a slight rush-

ing sound can be heard v:hen it is in its
most sensitive position.

The stage of tuned r. f., when thrown
in ahead of the super, gives a surprising
increase in volume on weak signals and
it also serves to sharpen the tuning con-
siderably. In fact if it is left in, the
three dials will operate exactly as the
ordinary tuned r. f. or Neutrodyne set,
and there will be ne second point of
resonance on the oscillator dial. This is
because by the time this second point is
reached, both the loop and the tuned
r. f. are so far out of resonance with
the signal that it cannot force its way
through, the tuned r. f. acting as a filter
circuit.

Continued on page 52
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Reactance, Capacity and Phase Angle

A Discussion of the Meaning of These Terms and Their

Application to Condenser Specifications

EACTANCE is of two kinds;

capacitive, and inductive, Capaci-

tive reactance is simply a term to
signify the retarding effect of a conden-
ser on an a. ¢. current; likewise, induc-
tive reactance is the retarding effect of
an inductance coil.

In a d. c. circuit, a condenser acts as
an open circuit, but in an a. ¢. circuit the
condenser passes current in proportion to
its frequency, the capacitive reactance
varying inversely as the frequency. It
an inductance replace the capacity, the
current grows less as the frequency in-
creases, 1. e., inductive reactance varies
directly as the frequency.

By inserting the correct amount of
each kind of reactance in an a. c. cir-
cuit with an impressed voltage having a
given frequency, the two reactances can-
cel, and the resulting condition is known
as resonance. The resulting current
flow will be limited, theoretically, by a
single factor; namely, the ohmic resis-
tance of the circuit., Since it is prac-
tical to reduce this resistance to a com-
paratively small value, the applied e.m.f.
(electromotive force) need not be very
great to produce a perceptible current
fow.

The effect of the applied e.m.f. on a
resonant circuit may be likened to the
properly timed strokes of a hammer on
a pendulum. In the case of the pendulum,
its oscillations increase in swing until the
work done against gravity just equals
that supplied by the hammer. In the
resonant circuit, the current increases
until the losses (heat, radiation, etc.)
in the circuit reach an equilibrium with
energy supplied to it.

A resonant circuit is made up prin-
cipally of inductances and capacities
which introduce new losses. Capacity
effects have a disconcerting way of creep-
ing unwanted into various places in a
circuit. If a record be made of the be-
havior of a given inductance under
changes in frequency of the applied
e.m.f, it will be found that, above a
certain frequency, the inductance of the
coil becomes insignificant compared to
its distributed capacity. ‘This is equiv-
alent to saving that the coil has, to all
practical purposes, become a condenser.
Even two parallel wires, in close proxi-
mity, become effective condensers at high
frequencies.

In the condenser proper, problems no
less vexing occur.  Since a condenser, if
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By E. F. Kiernan

poorly built, may contain a large percent-
age of the total losses in a circuit, it
will be well to examine said losses in
more detail.  To enumerate the losses;
first, losses in the diclectric material;
second, losses due to leakage between
the two sets of plates, either through or
around the dielectric; and third, corona
losses.  To these three might be added
power losses in the conducting plates.

In anv condenser, there will be found
two main classes of material; the one
acting as a conductor to distribute the
clectrostatic pressure over the second
(dielectric) which is stressed thereby
and stores the charge.  The duty of
the one mater'al has been stated, the
duties of the other material are three in
number; to store the charge, to insulate
the two sets of plates from each other,
and to muaintain a rigid mechanical re-
lationship ot the condenser parts. Of
course one kind of dielectric material
may perform two of the above duties
while a second dielectric material per-
forms the other. It is practically im-
possible to combine efficiently, all three
duties in one material.  Air is the ideal
dietectric, from the efficiency standpoint,
but its specihc inductive capacity (its
energy storing power) is small. - Many
of the synthetic resinol compounds have
the necessary insulative and mechanical
strength.

It would seem then, that an ideal con-
denser could be made with an active air
dielectric and a synthetic resin as an in-
sulator and mechanical binder. A ma-
jority of the variable condensers on the
market today are built according to the
above, yet they contain losses, and, in
many mstances, large losses.

T'o go back to condenser construction;
the material used to insulate the two
sets of plates may or may not serve as
the active dielectric, (the active dielec-
tric insulates too of course). It is, how-
ever, subject to the stresses imposed by
the electrostatic field of the conducting
plates. These stresses cause an atomic
displacement in the dielectric, represent-
ed as stored energy. If the dielectric, as
such, was 100 per cent efficient, all the
stored energy would be given up upon
the removal of the stress. This dces not
happen for the following reason; the
work done in storing up energy is par-
tially utilized in overcoming molecular
friction in the dielectric, and is evidenced
as heat. This heat is dead loss, and, if
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generated in excessive quantities, is harm-
ful in a more serious way. The heat
causes disintegration and  chemical
change in the dielectric with a corre-
spond'ng increase in the amount gener-
ated. The process is accumulative and
ends in the disruptive failure of the
condenser. Failure is, of course, the
extreme case, and in cases below this ex-
treme point, the entailed losses are the
center of interest.

To discuss dielectric losses quantita-
tively, power factor, together with phase
angle, must be considered for a moment.
Power factor might be called ‘efficiency
factor,” as it is a direct statement of the
amount of available power that is being
utilized in a given apparatus, (motor,
condenser, etc.) By definition, power
factor is the quotient obtained by divid-
ing the product of the readings of an
a. c. voltmeter and an a. c. ammeéter
(apparent power), by the reading of a
wattmeter (true power) in the same cir-
cuit.

Mathematically, power factor is the
cosine of the angle of phase difference
(phase angle) between the current and
the impressed e. m. f. of an a. ¢ circuit.
Since the power factor is a measure of
the efficiency and has a mathematical
relationship to the phase angle, the latter
may be also used to express efficiency.
Many manufacturers use the term, phase
angle, when giving data on dielectric
materials. In radio condensers, the
phase angle should never be in excess of
.2°.  Greater angles are indicative of
prohibitive losses.

In point of efficiency, quartz and por-
celain head the list of solid dielectrics.
They have one drawback ; they are hard
to work with ordinary tools. The U. S.
Bureau of Standards has used quartz for
some time in its standard variable con-
densers.

The foregoing discussion has covered
more or less thoroughly, condenser loss
number one; losses two and three will be
given a word or two.

Leakage around or through the dielec-
tric can be minimized, in modern con-
densers, by making the leakage path as
long and narrow ag possible. This is
effective because the voltages in current
radio circuits are nearly always moderate.
Corona losses appear at high voltages
only, and it is therefore needless to dis-
cuss them here.
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The Experimenter’s Short-Wave

Low-Loss Tuner

A Quick-Change Set for Amateur and Radiocast Wavelengths Using Various
Coils Whose Construction is Described

RECEIVER especially well
adapted to waves below 100 me-

ters can easily be made from the

By Carlos §. Mundr

The apparatus and cost follows:

1 7x12x%-in. panel.... . 9§ 1z2s
2 good low-loss variable condensers 10.00
1 socket oo 1.00

circuit diagram of Fig. 1. This is a 1 rheostat ..
[, tube i s i Vet .
I grid leak plus grid condenser ...... 1.00
1 Ib. No. 18 enamelled wire ........ 0.60
14 Ib. No. 28 d.c.c. wire 0.15
ol Total ... $19.75
1l Plus necessary phones and batteries.
i
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— Fig. 1.,

Hartley oscillator with antenna circuit-
loosely coupled and fixed in tune so as
to minimize radiation. Its especial fea-
ture is the provision made for easy and
rapid coil changes, thus giving great
flexibility in covering all wavelengths.

This quick change is accomplished by
means of small battery clips whereby dif-
ferent coils may be attached at X, Y, Z,
Q, and R. Best results are secured with
a 2 in. separation of coils L and K. Com-
plicated coupling arrangements are obvi-
ated by using variable condenser C, to
control the feedback.

A simple panel arrangement for tuner
and detector is shown in Fig. 2. This
may be modified for adding one stage of
audio frequency by mounting one rheo-
stat above the left hand dial and one
above the right hand dial.

L rz°
3

|

Fig. 2. Suggested Panel Layout

B e I = L B

Circuit Diagram for Short-Wawve Tuner.

The coils may be chosen from the
four kinds described below. Look over
your facilities and pick out those which
are best suited to your available material.

Coil 1 (Fig. 3a) is wound on an
ordinary spiderweb form. Thread the
wire in and out over each arm (see fig-
ure) or, as an optional method, over two
arms and under two arms. Assuming
an inside diameter of 215 in., wire 24
turns of the No. 18 enameled, stop and
make a bared twist for connection Y,
then add 16 turns to constitute the plate
coil.

Coil 2 (Fig 3b) is wound on a 3 in.
bakelite cylinder arranged for low loss
by glueing eight strips of bakelite (or

£rst turn
Seconal twrn

Fig. 3a. Coil 1
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Strip on tube

better yet, hard rubber) lengthwise
around the circumference at equal dis-
tances. The object of this arrangement
is to keep as much of the winding in
air is possible. Six strips may be used
in place of eight if desired. Number of
turns: 20 for XY, bared twist, and
then 14 for YZ.

Coil 3 (Fig. 3c¢), is a “diamond
weave.”  On a disc of 3 in. dowel or
window pole 15 in. wide make 15 equally
spaced marks (lay vour watech on the
face of the disc and mark off every four
minutes). Drive 15 2 in. nails normal
to the surface, and about 3§ in. away
drive a similar line (see figure). Wind
over one nail, cross and under next, or,
as option you may wind over two, cross
and under two, thus making the ‘“duo-
lateral.” when finished tie with thread,
pull out nails and clip coil off form,
which may be used again. Turns as
before.

Coil 4 (Fig. 3d) is the so-called “bas-
ket weave.” On a flat board about 4
in. thick draw a 3 in. circle. Lay out
by protracter or watch 15 equally spaced
points on this circle. Drill 14 in. holes
at these points and insert 2 -in. lengths
of dowel in each. Wind in and out or,
as option, over two and under two. Tie
with thread, remove dowels with a
twisting motion and coil is made. Num-
ber of turns as for coil 2.

Coil L is of five turns No. 18 enam-
elled. For coils 2 and 4 it may be made
circular, though it is best to make it
exactly like them. For coils 1 and 3
inductance L should match exactly.
Clips at Q and R provide for changes.

Choke CH is made of 100 turns No.
28 d.c.c. “jumble wound” on a 2 in.
tube.

In this set the exact number of turns

Continued on page 86

Wwadirng —I
Fig. 3b. Coil 2
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300 to 30,000 Meters on One Receiver

Complete Details for the Design, Construction and Operation of a Set Guaranteed

To Efficiently Cover This Tremendous Range -
By Volney G. Mathison

O THE radiocast listeners, and
many amateurs, the radio wave
bands above 800 meters are an unknown
wilderness.  The region over 10,000
meters 1s a  particularly mysterious
jungle, rumored to be frequented by cer-
tain leviathanic beasts such as 1,000-KW
Poulsen arcs and Alexandersons, and
other monsters that bellow across oceans
and continents, with a contemptful dis-
regard for static and dayvlight and sum-
mer conditions,

Occasionally the experimenter, read-
ing of the opening of a new transoceanic
unit, or seeing a close-range photograph
of one of the huge long-wave brutes in
his Sunday illustrated, is inspired to go
and buy himself a wheetbarrowtul of
magnet-wire and construct various and
sundry coils as lumpy, bumpy, and solid
as the newlvweds” doughnuts, with
which objects (the coils, not the dough-
nuts) he essavs to eavesdrop on the new
radio monster in his native haunts, “up

on 20,000.”

The general result is often a gloomy
silence, broken only by faint crackles of
static that scem as tfar away as Mlars
and turn out to be only the fizzlings of
the old B battery at the experimenter’s
clbow. Then impatient attempts  to
rouse the game mav cause the sct to
break into an uproar of howls, squeals,
beats, and whistles that sound as if all
the earth-girdling radio monsters were
stampeding and rioting about the ether.
spitting juice from every lofty aerial
cable-end, The amateur learns that most
of those big fellows are as wary as they
are mightv.

It is indeed interesting to operate a
recciver that will go from the music
bands up through the commercial ship
waves, radio compas, radio beacons, in-
termediate naval waves, army waves and

air-mail, intermediate commercial, and
long wave navy and international com-
mercial, finally arriving at the silent
places up above 28,000 meters. A re-
ceiver that will successfully do this is
shown in the accompanying pictures and
diagrams.

In designing a set to cover this tre-
mendous range of wavelengths from 300
to 30,000 meters, one of the most difhi-
cult problems is to select and combine
standard apparatus so as to get the re-
ceiver to oscitlate smoothly and quietly
over the entire tuning range, This was
finally accomplished by combining vario-
couplers for short waves with bank-
wound inductances and honeycomb co’ls
for long waves. There are no coils to be
shifted or pulled out. The large honey-
combs scen on the front of the panel are
left on the set at all wavelengths; varia-
tions of primary and secondary induct-
ance being accomplished by means of
back-mounted multi-point panel switches.

Rear View of All-Wawve Receiver
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Panel Vieaw of All-Wave Recéiver

The Primary Circuit

HE primary or antenna-tuning sys-

tem is confined to the left-hand end
of the panel front. It consists of the
stator winding of the first variocoupler,
the bank-wound inductance of 300 turns
of No. 22 d. c. ¢. wiru attached to the
lower part of the coupler, the 600-turn
tapped honeycomb-coil mounted on a
fixed plug above the coupler, and the
large 1500-turn honeycomb-coil in the
left-hand movable mounting on the front
of the panel. The total primary induct-
ance is about equal to one 1500-turn
honevcomb-coil  and one 1,000-turn
honevcomb in series. The variable con-
denser under the bank-wound inductance
is in series with the primary tuning-sys-
tem and the ground. It is of .001 mfd.
capacity,

Various sections of primary induct-
ance are cut in and out by means of a 15-
point back-mounted switch, shown be-
side the bank-wound inductance. Only
nine points of this switch are actually
used. The first switch-tap cuts in one-
half of the stator winding on the vario-
coupler. This is the minimum amount of
inductance obtainable in the primary
system. ‘The second switch-point cuts
in the entire variocoupler stator winding.
The third, fourth, fifth and sixth taps
each cut in 75 turns of the 300-turn
bank-winding attached to the coupler.
The seventh tap cuts in .300. turns of
the honeycomb-coil above the coupler;
the eighth tap cuts in the entire coil of
600 turns; and the nintn tap adds the
1500-turn coil on the front of the panel.
These allotments of inductance provide
overlapping wave-bands on the primary
condenser, with no holes at any point.



In order to assure sharp tuning, the
primary condenser is kept in series with
the primary inductance on all waves.
On wavelengths above 20,000 meters,
using a small aerial, it may be found
necessary to shunt the antenna and
ground connections with a fixed con-
denser of .001 or ,002 mfd. capacity. If
used, this condenser must be arranged
with a switch to enable cutting out on
shorter waves.

It will be observed that a large
amount of dead-end inductance is left
in the circuit when the receiver is ad-
justed for short waves. Long dead-ends
are generally obJectlonable in secondary
c1rcu1ts, but in the primary circuit, at
least in the case of this recéiver, re-
peated experiments - vith  dead-end
switches have convinced me that they
are not worth the cost of installation.
Cutting off the unused primary induct-
ance causes no change in signal strength
or sharpness of tuning. The careful
shielding employed perhaps has some-
thing to do with this.

The Secondary Circuit

HE secondary circuit is coupled to

the primary by means of the rotor
winding in the first variocoupler. One
end of the rotor winding is taken directly
to the positive terminal of the .4 battery.
The other end of the coupling coil is
connected in series with the stator of the
second or middle variocoupler; to this
is added a 300-turn bank-wound induct-
ance, corresponding to that used in the
primary, a 600-turn honeycomb-coil

mounted above the variocoupler, also
corresponding to the primary, and a
1250-turn honeycomb on the front of
the panel—the middle coil. This in-
ductance system is tapped to a secondary
switch, using ten points, taken off as
follows:

The first switch-tap cuts in only the

rotor or coupling-coil in the primary
variocoupler, all loading inductance in
the secondmy system therefore being cut
out. This is the minimum inductance
obtainable in the secondary circuit. With
the secondary variable condenser at or
near zero, the wavelength is consider-
ably below 300 meters, nearer 250 ; with
full secondary condenser (capacity .001
M. F.) it is about 700 meters.

It is important to note that the rotor
winding used as a coupling-coil has only
60 turns of wire. The variocoupler, as
originally purchased, had 120 turns;
but one-half of them were removed. If
this were not done, the receiver with the
average variocoupler would not tune
low enough, owing to the distance at
which the secondary condenser is mount-
ed from the coupling-coil. It should
also be noted that the “variocouplers”
used on this set are really variometers
but with the rotors employved as coupling
coils and having no electrical connection
whatever with the stator wind'ngs.
These instruments are used instead of
the ordinary variocouplers because the
latter do not usually have as close clear-
ance between moving and stationary
windings and will not give as strong
coupling as a converted variometer,

T'he second tap of the sccondary in-
ductance-switch cuts in one-half of the
stator winding on the middle vario-
coupler. This loading inductance raises
the secondary wavelength to 400-1000
meters.  T'he third tap cuts in all the
stator winding and brings the wave-
length up to 500-1250 meters. The
fourth tap cuts in the stator winding of
the third vario-coupler and 75 turns of
the secondary bank-wound inductance.
The next three taps each cut in 75 turns
of the bank-winding, and brings the
wavelength up to about 4800 meters.

The eighth tap cuts in 300 turns of
the honeycomb-coil over the middle
variocoupler, and the ninth tap cuts in
the entire coil of 600 turns, raising the
maximum wavelength to over 12,000
meters.  To .this already-long-wave
circuit, the tenth tap cuts in the 1250-
turn honeycomb-coil on the front of the
panel and raises the wave-band to a
minimum of 10,000 and a maximum
that is “over everything.”

In the secondary tuning circuit, the
dead-end effects of this large amount of
inductance were found serious on somne
of the short waves, A simple sixty-cent
push-pull radio switch was inserted in
the circuit between the bank-wound in-
ductance and the loading honeycomb-
coils to break the secondary loading in-
ductance into two sections. Below 4,800
meters, this switch is open, above 4,800
it must be closed. This arrangement
has been found adequate for this re-
ceiver.
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Schematic Diagram of Connections of All-Wave Receiver.
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The Plate Circuit

NE of the most important parts of

this instrument and one which
was found most difficult to ger right,
is the plate circuit.  As originally de-
signed, the set had only two varioecoup-
lers, the rotor ot the second variocoup-
ler (now the middle vne) being used us
a uckler coil, or regenerative tfeed-back
coupling,

T'his feed-back was suthcient to cause
the circuits to oscillate trom the shortest
waves up to about 2800 merters; above
that point it was impossible to get the
circuit to oscillate, regardless of the
values ot bridging-condenser used across
the primary ot the first audio-frequency
transformer.  Using a V-1 tube as a
detector, this was not the case, but |
was aiming to construct a set that would
operate with the popular tyvpes ot tubes.
Various expedients were tried, such as
cutting out the grid condenser and grid-
leak and supplying a C battery in the
detector circuit. Both 200 and 201-A
tubes were tried as detectors with €
battery and varivus values of B bartteny
but the results were unsausfactoryv. 1
should state here that even when a suc
cesstul  plate-circuit  was  evenrualh
arranged | tound that a € battery de-
tector-circuit was much interior, 1n this
receiver. to a grid-condenser and tars
able grnid-leak.  Also. a tvpe 200 or 300
detector tube must be used.

Finding the regencraviun insuthcient
with one variocoupler rotor used as a
teed-back winding. | ook a thurd vano
coupler, connected its stator winding
i series with the secondary loading 1n
ductunce and 1ts rotur wind'ng into the
plate-aircuit. - This variocoupler 15 con-
nected in between the secondary loadin
vanocoupler and the secondary bank in
ductance.  In this munner ! placed twou
movable tckler cuils into inductve re
lanon with the secondary windings.

This arrangement improved the set
remarkably and caused 1t to osaillate on
wavelengths up to about 6,000 mcters
On waves above 10,000 meters, osailla
tons were sustained by cutting in a
LOVU turn honevcomb ticklercoil into
the plate crcuit—the third cuil on the
tront of the pancl. This Jett a “hole” of
aboutr 4,000 meters, between 0,000 and
10,000, where the receiver still refused
10 wallate with any adjustinent

A honeveomb of 300 turns was then
placed directly on twp of the 600-turn
secondary luading coil mounted over the
middle vanocoupler. This 300-turn coil
was alsu cut into the plate eircuit in ser-
1ies with the two variocoupler feed-back
roturs. Results were not very good unuil
this coil was reduced to abour 150 turns.
Here a balance was finallv struck where-
by sufhcient feed-back was obtained 1o
produce smooth oscillation on all waves
up 10 24,000 meters. For waves longer
than this it 1s necessary with some tubes
to cut 1in the addinonal nckler coil of

2

1,000 turns shown on the front of the
panel.  With a good detector tube, this
cotl is not necessary. A simple radio
switch on the panel is used to short out
this coil.  Another radio switch is used
to short out the 150-turn honeycomb in
the plate circuit.  With some tubes, this
coil must be shorted out in order to get
smooth oscillation on short wavelengths.

The presence of these short-circuited
inductances in the plate circuit is theor-
etically bad engineering ; but experiments
at all wavelengths show that they cause
no perceptible energy losses and that
their total disconnection from the cir-
cuit, mstead of mere short-circuiting,
does not 1mprove the operation of the
receiver i any wiy.

The bridging condenser in the plate
caircutt is controlled by three radio
switches. The upper switch cuts in .001
mid., the second switch, .002, and the
lower one, .004. Adjustable capacities
are thereby obtainable from 001 o .007
mid. in steps of .00! mfd. The entire
capacity of .007 mitd. is used on all
waves above 2,000 meters, and on man
ot the shurtwave adjustments. A fixed
cumbinanun ot 007 mfd. without
switvhes would be quite satisfactory.

Other General Details

HE tollowing remarks particularly

refer, ot course, to the foregoing re-
cetver. but sume ot the supggestions given
mav be of interest to those about to
build any kind of receiving set.

It will be observed that a variable
grid-leak has been used. This 1s an es-
sential unit; good results on the long
waves are not obtainable without it
The grid condenscr s ot the usual .0025
capacity.  Another inexpensive and im-
portant device, in order to get efhcient
results on all waves with a type 200 or

300 detector tube, is the 300-chm poten-
tiometer connected across the 4 battery,
the movable arm of which is connected
to the minus side of the detector B
batterv. This gives precise adjustment
of the detector plate voltage. Note that
a radio switch is used to cut off the 4
battery when the set is not in use. With-
out this switch, the 4 battery would leak
through the 300-ohm potentiometer
while the receiver is standing idle.

The two audio-frequency transformers
are of 3-1 ratio. No higher ratio is
desirable if the set 1s to be used for
music reception. For straight telegraph
work, the first transformer could be a
6-1 if desired, but the second transfor-
mer should not have a ratio of more than
3-1 in any case, or the receiver will have
a tendency to how! on long waves.
Higher ratios seem only to distort with-
out any worth-while gain in signal
strength,

It will be noted that no telephone
jacks are fitted onto this set. If signals
are too strong, they may be reduced by
detuning, loosening the coupling, or by
cutting down flament current on the
amplifier tubes. A pair of binding posts
have been mounted on the panel (just
above the filament ammeter whereby the
headphones may be connected directly
into the detector-tube plate circuit, in
shunt with the primary of the first audio-
frequency transformer, for testing or
other purposes. A jack could easily be
installed here, if desired.

Two separate B batteries are used for
detector and ampliher. This enables
batteries to be replaced independently
when they become exhausted or noisy,
without scrapping portions not worn out,
The bartteries last much lopger and the
sct works better than when a single bat-
tery is used. A rapped 22-volt barttery

Coatinued on page $4
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Fig. 2. Panel Arrangement of ANl-Wave Receiver.

(1) Coupling Contrul
denser. (56) Sec. Bories Condenser.
Switch.
Shorting Switch.
waves above 1800).
t1¢) Variable Grid-lecak.
Detector Kheostat.

tectur 22-y B-Batgery. (21) A-Battery.
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(2) First Tickler.
(6) Pri. Inductance Switch.
(3) Long-Wave Tickler Shorting Switch,
(10) Dead-end Swilch fopen on waves below 800 meters; closed on

(11 ard 12) Bridging Condenser Switchea (}3) Fllament Ammeter,
(15) Detector Porentiometer.

(22) Amplifiers $0-v B-Baltery.

(4) Pri. Beries Con-
(7) Sec. Inductance
(9) Intermediate Wave Tickler

(3) Second Tickler.

(16) A-Battery Switch. (1%)

(1) Amplifier Tubes Rheostar® (19) Aerial and Ground. (20) De-
(23) Phones.
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HE fast freight makes no stops at
T Babcock, flagpoint on the Western

Division, but speeds through Pablo
gorge, with a flirt of crimson markers
by night and a flap of “Irish linen” by
day. Consequently when Pokerchip
Watts detrained from No. 6 at Bab-
cock -on a late September day, Sheriff
Mike Donovan was somewhat surprised.

There was no ceremony about Poker-
chip’s disembarkment. A brakeman
kicked, and Pokerchip ducked and
jumped. The freight was making forty-
five miles an hour at the time. Poker-
chip described a neat parabola, spread
out his arms gracefully, zoomed down-
ward, and winged to earth as light and
airy as a ten-ton safe.

The sheriff, with one leg hooked
over the horn of his saddle, chewed a
quill toothpick reflectively as Pokerchip
came up spitting and clawing like a
wildcat, a few feet distant.

“Bud,” he said
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pleasantly, - “you

By Earle Enmis

tooth country. It was an hour later
that, washed, fed and equipped with a
cigarette, he leaned on the “chow
board” at the Pablo construction camp
and grinned across the table at Sheriff
Donovan. The jar of his jump had not
hurt him, and the skin he had lost
would grow again. Just at present he
felt comfortable, friendly and at peace
with the world.

“If anybody had of told me I would
pass out from not eatin’ I'd have said
they were full of hop,” he volunteered.

The sheriff nodded.

“When’d yuh have the nose bag on
last ?” he asked.

Pokerchip squinted.

“Les’ see—what day is this?”

The sheriff chuckled.

“All right, bud; let it go. Now go
on and talk. I want to know how come
yuh picked on a bumless country to be
a bum in. 'Taint healthy for vour kind
up here.”

Watts—Bum!

Pokerchip’s eyes narrowed.

“My kind is your kind and every
other white man’s kind,” he said shortly.
“I'm no bum—not by a damned sight.
I’m a radio operator by profesh, answer-
ing to the name of ‘Sparks’! [ was chief
on the S. S. Berimudia, out of N'Or-
leans until me and the captain had a
few words. 1 popped him in the eye
and told him where to go. He sent the
mate after me, and [ cleaned him. You
know what happened.”

The sheriff nodded.

“I reckon I do,” he said. ‘“Federal
offense to hit a captain on the water,
ain’t it?”’

“It sure is. I lost my job and my
license—the whole works. I didn’t see
that I was cut to stand the line of talk
he handed out and I told ’em so. So
me and them parted company. 1 made
a face at the Gulf of Mexico and hopped

the first rattler
_ west-bound. I al-

sure got that down
fine. I ain’t never
seen anybody get off
a train any fancier.”

Pokerchip wiped
the grit from his
eyes with the back
of his sleeve, and
peered through the
dust cloud of his
own landing at the
lank, grinning figure
with the tarnished
star. His own
freckles crinkled
suddenly.

“You’d ought to
see me do it in a
plug hat and a yel-
low vest,” he said—
and fainted dead
away.

‘The sheriff looked
down at the crum-
pled figure and
something gleamed
back in the depths
of his eyes.

“Well, yuh
derned nervy little
maverick,” he said
in admiration, and
slid from his “paint”
to kneel beside the
other.

In such manner
did Pokerchip
Watts, ex-radio op-
erator and soldier
of fortune, come to
Babcock, Pablo
gorge and the Saw-
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“Watts began to jerk the giamt switch in and out”
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ways wanted to
shoot a few Injuns,
and see red shirts
wore in their lair.
A regular bo
showed me how to
hang the rods and
then I made the
gondola. I was
doin’ fine ’til that
shack booted me in-
to your city of
golden opportunity.”

The sheriff leaned
over.

“How much
money yuh got?”

Pokerchip eyed
him steadily.

“I ain’t buyin’ my
way out of any-
thing,” he said suc-
cinctly. “If you
want what 1 got on
me, come and get it.”

He hurled his
cigarette away and
pushed back his
ha'r. Again, some-
thing flickered back
in the sheriff’s eyes.

“Yuh don't get
my meanin’,” he
said slowly. “Are
yuh broke?”

For a long time
Pokerchip regarded
him carefully. Then
he nodded briefly.

“Barrin’ a ten
spot—yes.”’

Continued on page 62
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Short Wave Antennas

Reasons for Designing an Antenna so as to Work Close to its Fundamental

Frequency, with Practical Application to 8o Meters

HE three most important factors

in antenna construction are loca-

tion, effective height and resistance.
The best location is on flat land, clear
of absorbing structures, and having
ground water close to the surface. The
effective height should be as great as
possible and the resistance as low as
possible.  As few of us can pick our
location this discussion is confined to the
two latter factors.

Ixperiments tend to prove that energy
is transferred from a transmitting to a
receiving antenna both by ground induc-
tion and by space radiation. 'he energy
conducted by the ground includes not
only that lowing directly from the aer-
ial to the ground or counterpoise but
also some of the energy radiated from
the electric field of the antenna and en-
tering the ground at considerable dis-
tance therefrom. In this conception of
ground conduction the antenna system is
considered as an air condenser, one of
whose plates is the aerial wire and the
other the ground or counterpoise.

The antenna system may also be con-
sidered as a means for producing local
changes in the earth’s clectrostatic field.
This ficld exists between the two plates
of a gigantic condenser, the lower plate
being the ground and the upper plate the
vacuum existing above the carths atmos-
phere, the 20 to 100 miles of intervening
air constituting the dielectric. T'he rapid
alternation of change on an aerial in this
field may cause changes in its intensity,
these changes being transferred as energy
to the receiving aerial. In this case the
antenna height and voltage should be at
a maximum to produce the greatest
changes in the earth’s electric field. I'ur-
thermore a one-wire aerial, either re-
ceiving or transmitting, should he as
effective as ten wires.

Another explanation of energy trans-
mission is by inductance such as occurs
in an air-core transformer. The trans-
mitting aerial may be considered as the
primary whose electro-magnetic field
cuts the wire of a receiving aerial, the
secondary, thereby causing an electric
current to flow therein. As this theory
does not seem as plausible to the author
as the condenser theory, the latter is
adopted in the explanation of antenna
phenomena.

In order to build up to the high volt-
age desirable the antenna should be as
long or longer than the fundamental
frequency to be transmitted, as its re-
sistance rises very rapidly below the fun-
damental. If an antenna is exactly tuned
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to the transmitting set the feeble oscil-
lations of a 5-watter will build up an
enormous voltage in the antenna, possi-
bly as high as 100,000 volts with only
1,000 volts on the plate. This is sim-
ilar to the action of a correctly timed
push causing a swing to make greater
and greater sweeps.

Likewise if the swing were made of
wooden arms suspended from bearings
the friction would retard the swing’s mo-
tion, just as resistance permits a high
voltage from building up in the an-
tenna.

Measurement of antenna resistance
shows that it is a minimum at about 30
per cent above its fundamental fre-
quency, increasing gradually above this
frequency and becoming very high at
more than 20 per cent below ite funda-

input is lost. Near the fundamental,
while the antenna current is less, never-
theless, as much greater proportion of
the input goes into useful work and
hence the actual watt output is greater.
For watt output equals the square of
the antenna current times radiation re-
sistance.

T'here has been some talk about work-
ing below the fundamental. In doing
this the dielectric losses are certainly at
a minimum but the radiation resistance
1s so great that the high voltage desired
at the free end will not build up.

To check this theory several tests were
run using a system with a natural per-
10d of 150 meters in which transmission
was started at 220 meters and the wave
length was decreased in ten meter steps
down to 80 meters. The stations re-
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mental. ‘T'his is graphically shown in  porting these tests agreed that the signal
Fig. 1. strength increased steadily until
/50 ohms IMELErs was reached and then decreased
rapidly in strength.
Hence | feel safe in concluding that
| it is not good practice to work an an-
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T'he total resistance is made up of
(1) the ohmic resistance (practically
constant for all frequencies), (2) the
dielectric loss (increasing with the wave-
length), and (3) the radiation vresis-
tance. The first two cause direct loss
of energy. ‘The third is effective in
transmitting energy. We may think of
it as changing the potential of the earth’s
clectric field just as an electric heater
changes the temperature of a room,

As the radiation. resistance is relative-
ly greater in the neighborhood of the
fundamental this is considered the best
working wave. While the total resis-
tance is generally much lower about 25
per cent above the fundamental, and
hence the antenna current is greater,
often as high as 50 per cent of the energy
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Characteristic Resistance Curve of An Amateur Antenna.

tenna more than 25 per cent below the
fundamental. This point is also borne
out by the fact that the navy and the
short wave experimental station KDKA
are using antennas with the fundamen-
tals near the working wave.

The problem then resolves itself into
the design of an antenna system having
the greatest possible effective height and
the lowest possible ohmic resistance and
having a natural period near the work-
ing wave. The resistance due to di-
electric losses is automatically reduced
by working near the fuhdamental. It
is true, however, that could we reduce
the dielectric losses it might be more
desirable to work an antenna further
above the fundamental because of the
decrease in radiation resistance, .and



hence higher voltages to be obtained.
However, to work above the fundamen-
tal for a given wavelength we would
have to sacrifice antenna length and
hence effective height in short wave
work.

For 80 meter transmission we are
limited to a total antenna length of from
50 to 75 ft. if the fundamental is to be
kept down and in order to obtain any
effective height it is necessary to.extend
the greatest part of this wire straight
up. Also if a large flat top is used the
capacity of the system is increased and
hence the fundamental. Therefore, a
vertical aerial would seem to be the
best for short wave work.

In fact this applies to antennas for
any wave. The construction of a flat
top, other than that necessary to keep
the center of capacity up, should be re-
sorted to only when the total height is
limited, that is when it is impracticable
to provide support for the vertical
type. In other words we should go as
high as possible with the so-called lead-
in and then add just enough flat top to
bring the fundamental to the approxi-
mate value of the working wave. But
for 80 meter work supports not more
than 50 ft. high are necessary and hence
a vertical antenna is undoubtedly the
best.

Now in regards to whether this should
be a cage, ribbon or a single wire. Mr.
Reinartz in some recent tests found that
the difference between the resistance of
a No. 14 copper wire and a 2 in. cage
was very small and that no advantage
was gained by using a cage over 2 in.
in diameter. However, a big disadvan-
tage would occur in using a larger cage
for in this case the capacity .of the lead-
in would be increased and hence the
effective height would be lowered unless
a large flat top was used.
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A word of explanation in regard to
effective height and center of capacity
is in order at this time. An antenna has
been considered as one plate of a con-
denser and every foot of wire has a cer-
tain value of capacity to ground or coun-
terpoise as shown in Fig. 2A. We can
for convenience lump all these small
capacities into one capacity as shown in
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Fig. 2. Capacity Effect of Antenna

Fig. 2B. This one capacity would have
a value equal to the total of all smaller
capacities and the point on the antenna
where it would be necessary to place
this capacity would be the center of
capacity. The effective height is the
distance from this point 4 to the ground
It can be seen that if the capacity of
the lead-in or vertical part of the an-
tenna were large compared to the ca-
pacity of the upper end, the center of
capacity or effective height would be
low. The effect of the capacity of the
lead-in is minimized by placing some
sort of a lumped capacity at the top of
the antenna, such as a hoop or ball. Also
the vertical part of lead-in should be
kept as small as possible without intro-
ducing too great an ohmic resistance.
An antenna of this type was built for
80 meter work and proved particularly
successful. A vertical copper ribbon just
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50 ft. long with a hoop on the upper
end was suspended from a rope tied
between the tops of the two masts. A 3-
wire star was used for a counterpoise,
each wire being 40 ft. long and the center
of the star being near the antenna lead-
in.  The fundamental of this system
was just 70 meters which with a three-
turn antenna coupling coil brought the
working wave to 77 meters. No series
condensers were used. The radiation
was over 3 amps. using 300 watts input
and the results were very satisfactory.

A new antenna is now being con-
structed which combines additional ad-
vantages. A 50 ft. iron pipe mast is
to be set on a well insulated platform on
top of the house. A copper ball will be
soldered on the top of this mast and the
guys will be placed as far from the top
as possible.  The guys are to be clothes
line ropes, boiled in paraffine and will
be well broken up by good insulators.
The counterpoise will be a five or six-
wire star directly beneath the antenna.
All old masts and guys will be removed.
This arrangement will, due to its rigid
construction, climinate swinging.

The center of capacity will be high,
no metal guys will be present to re-
radiate, brush discharge will be at a
minimum and the appearance of the
thing will certainly be a big improve-
ment over many present systems. If your
set is in the basement a power transmis-
sion line can be used to couple it to the
antennd.

As Dbefore stated the design of the
counterposes is of as much importance as
that of the antenna but because of the
length of this discussion it will be neces-
sary to treat this in a separate article to
appear in next month’s RADIO. In
this continuation both the theoretical
and construction features of the counter-
poises will be discussed.
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Fig. 3.. Antenna Construction

RADIO FOR FEBRUARY, 1925

25



A Constant Frequency Tube Transmitter

Practical Directions for the Application of Energy Coupling
to a Hart]ey Circuit with Master Oscillator

HE main cause of the widely pre-
valent irregularity  of “notes”
from amateur transmitters is the
variation in the length of the emitted
wave.  This is usually due to the use
of a “self-oscillator,” when the grid is
fed by a small amount of current from
the plate circuit, and can generally be
cured by the use of a “master-oscillator,”
when the grid is fed from another vac-
uum tube,
The basic circuit of the self oscillator
is shown in Fig. I the grid of the oscilla-
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Fig. 1. Self-Oscillator Circuit

tor tube being connected to the antenna
circuit by either inductive or capacative
coupling or by both. This circuit con
tains scveral variables which cannot al
wavs be kept constant.

The basic principle of the master-
oscillator is shown in Fig. 2 where the

AL
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Fig. 2. Master-Oscillator Cireuit

oscillator O actuates the grid and con-
trols the entire oscillation of the cir-
cuit. In order that energy be radiated
O must be tuned to the same wave-
length as is the antenna. As the fre-
quency of O can be kept constant, the
output frequency likewise can be kept
steady despite any changes in the con-
stants of the antepna circuit due to
swinging, proximity of moving objects,
etc.
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As the effect of frequency variation be-
comes more marked as the frequency
increases constancy becomes of prime im-
portance in short wave work. The- re-
ceiving operator can then concentrate on
copyving and not have his attention di-
verted to instrument adjustments.

The wavelength constancy of a mas-
ter oscillator system therefore more than
compensates for the disadvantage of an
extra tube and its filament current drain.
Although two self oscillating tubes give
a greater radiation, the signal improve-
ment by using them in a master-oscil-
lator circuit gives the system its superior-
ity as a result-getter.

It may be most simply applied to the
Hartley circuit, as shown in Fig. 3,

in. copper edgewise wound strip, of 7
in. diameter; and is identical with L,.
L, is composed of two turns of No. 10
flexible rubber-covered battery wire,
wound between the turns of L, and is
connected to L, which is composed of
two similar turns wound around L,.
L, which is the inductor in the master-
oscillator circuit, s composed of 18
turns of similar edgewise wound strip,
wound on a 4 in. diameter form.

C, is of .002 mfid. capacity, and is
the usual bridging condenser, which is
capable of standing several amperes
radio frequency, at several thousand
volts; this is identical with C,, which
serves a similar purpose. C, is a vari-
able air-condenser, with a maximum
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where quick adjustment to any wave-
length can be made by shunting a por-
tion of the inductance with a variable
condenser and adjusting to resonance.
The grid of the amplifier tube is
capacitively coupled to the master-oscil-
lator.

As the direct antenna coupling, shown
in Fig. 3 will probably be forbidden for
amateur operation, the author advocates
the use of energy coupling as described
in January RADIO. The practical cir-
cuit is shown in Fig. 4 except that only
one filament battery is necessary instead
of the two indicated.

In the author’s set one 50 watt tube
is used as the master-oscillator and three
50 watt tubes in parallel as the ampli-
fiers. More or less could be used with-
out material change in the circuit. L,
is composed of 20 turns of 1/16 by 1/4
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Fig. 3. Master- Oscillator in Hartley Circuit

capacity of .00 mfd., although a con-
denser of this approximate maximum
capacity, variable in steps by a switch,
would serve as well. C, is a by-pass
condenser, of approximately 0.01 mfd.,
and serves to insulate the air-condenser,
and to change the polarity, which may
be necessary at times. C, is a variable
air-condenser, which should be widely
spaced, as quite high potentials are some-
times set up across it. C, is a common
.002 grid condenser, as used in trans-
mitting apparatus, and is shunted by
the usual grid leak.

The radio frequency chokes, RFC,
are all shown in their respective posi-
tions, and their use is absolutely essen-
tial in the places shown. They are com-
posed of about 200 turns of No. 24 wire
wound on wooden cylinders about 3 in.
in diameter. The exact sizes of these
chokes are not critical, as long as they
are large enough to prevent the radio
frequency from flowing through them.
Honeycomb coils will not work here.
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The remainder of the circuit is as
usual, the antenna ammeter being in-
cluded in the ground lead, and the other
meters, such as the ﬁlament and plate
meters, being left out so as not to con-
fuse the diagram.

The C battery in the grid lead, sep-
arated from the filament by the grid
choke is of such large value that when
the amplifier tube is not functioning the
plate current drops to practically zero.
This works the tube on a very peculiar
point of its characteristic, but under the
circumstances, this scheme is necessary,
as when the plate current is applied to
the system, and the grid of the amplifier
is not excited at resonance, there will
be no control over the plate current, as
no oscillations are taking place, and the
plate current will run up to enormous
values, and the amplifier tube will be
damaged. This could be obviated by
tuning at very low power, or else putting
a limiting resistance in the plate supply,
which would not permit more than a
certain current to flow, or by putting a
fuse or circuit-breaker in the plate cir-
cuit, but such methods are not as satis-
factory for obvious reasons.

In the writer’s set, with a normal d.c.
plate potential of 1,000 volts from a
motor-generator, a 90-volt bias battery
was used, which reduced the plate cur-
rent to about 75 milli-amperes with three
tubes in parallel, when the master-oscil-
lator was detuned. The bias potential
decreases as the plate potential is de-
creased, and vice versa. It is better to
use too high a grid potential at first,
and then gradually decrease it, as ithe
higher potential will lower the plate
current to below the danger limit, which
is desirable to prevent “blowing” the
tubes while adjusting the set.

For smaller tubes, such as 5 watters,
the bias potential will not go much over
45 to 50 volts, while on 250 watt tubes,
this potential will run up to as high as
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200 or even 250 volts, with the usual
2,000 volts plate potential. Lower plate
potentials could be used advantageously,
while tuning, as the damage done by the
failure of the larger tubes usually 1s
quite serious.

O adjust the complete transmitter,

as shown in Fig. 4, first turn on
the filament of the master-oscillator tube
and bring it up to normal. Reduce the
plate potential to about 400 volts, or
even lower, so as to obtain rough read-
ings, and turn on the power. Tune with
C, until the wave desired is resonated
with on the wavemeter. Then adjust
the grid and plate coils in the master
oscillator until the lowest plate current
is obtained. The lowest grid current,
through the grid leak, should also be
adjusted if a low reading (0 to 25 MA)
ammeter is available, as the grid current
seriously affects the life of the tube.

These adjustments are made prefer-
ably with the lead to the grid of the
amplifier disconnected. With approxi-
mate resonance thus located in the mas-
ter-oscillator circuit, the amplifier tubes
can now be turned on and adjusted to
proper filament potential. Still using
the reduced plate voltage, turn the plate
current on to the amplifier tubes as well
as the master, which was just adjusted.
Now vary condenser C,, without paying
much attention to its previous setting,
until the antenna ammeter, A M, is de-
flected to a maximum, which indicates
that the set is now approximately reson-
ated. If the emitted wave is too long,
reduce the inductance, or insert a con-
denser, while the reverse is to be done
if the wave is too short, and retune with
condenser C,.

When the set is adjusted to the de-
sired wavelength, adjust the variable
clip on inductance L, so the plate cur-
rent of the oscillators is at a minimum,
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Fig. 4. Master-Oscillator in Hartley Circuit With Energy Coupling

which will be approximately the point
of maximum radiation. Now re-adjust
the amplifier grid clip, which goes to
condensers C, and C, on inductance L,.
The adjustment of this clip is quite criti-
cal, and “fussy,” as a turn one way or
another will make a good deal of dif-
ference in the radiation; and also the
amplifier plate current. Some slight re-
adjustment may now be necessary in the
plate circuit of the master-oscillator,
whereby the latter is functioning with
the plate current at a minimum.

The set is now tuned and for reason-
able variations in wavelength, say 50
to 100 meters, the only changes neces-
sary are to increase or decrease the per-
iod of the antenna circuit, and retune
by re-adjusting the condenser C, until
maximum radiation is obtained. No
other leads need touching.

There is but one more point to be
watched, in this connection. When using
a series condenser to reduce the natural
period of the antenna, a maximum of
inductance in L, and a minimum capaci-
tance in SC should be used. This seems
to increase the potential on the antenna,
and to increase the antenna input.

One method of keying is to couple a
single turn loop of wire rather loosely
to L, and short and open the c1rcu1t
giving so-called “coupled compensation,”
which works out very effectively. This
system is satisfactory as far as the trans-
mitting station goes, except that it keeps
the tubes operating continuously, but
it radiates on two frequencies, and hence
uses up an additional frequency channel
which might better be utilized for some
other station’s operation.

A variation of this system with high
negative potential on the amplifier tubes,
is to shunt C, with a small fixed con-
denser, say of about .00025 mfd. and in-
sert a relay key, with the contacts work-
ing “backwards,” so the condenser will
be shunted across C, when the hand key
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15 released and which will be discon-
nected when the latter key is de-
pressed.  This system detunes the
master-oscillator so far that the ampli-
tier will not radiate, and, as the grid
is biased so strongly negatively, the plate
current will drop, just as it would when
the set was being tuned. ‘This system
appears to reduce the “key thumps.”

T'he simplest method of keving is to
break the negative plate lead, common-
ly referred to as breaking the “center
tap.”  This is shown in Fig. 4, and is
quite satisfactory, although when used
on high power in congested districts
there is sometimes some interference
caused by key thumps.

The substitution of a grid leak for
the C battery in the amplifier system,
and the insertion of a key in that lead is
seldom satisfactorv. T'he usual tendency
of the tubes i1s to continue to oscillate,
when the kev is opened, which is un-
desirable, and in some cases even, will
not set up a sufficient change in the
emitted frequency to give proper sig-
nalling at the receiving end.

No attempt should be made to break
the radio frequency circuits for key-
ing, unless small power i1s used. 1f this
is the case, almost any of the radio fre-
quency circuits may be broken with a
simple kev.  Even though this can be
done, however, this system should be
avorded, as the sudden breaking of the
circuit often sets up surges, which give
a waver or variation to the emitted fre-
quency, which leads to unreliable signals
and which defeats the entire purpose of
the master-oscillator power amplitier sys-
tem.

The constants of the antenna for use
with this tvpe of transmitter need not
differ from those of any transmitter used
under the same conditions. For 150 to
200 meters, the usual amateur antenna
is satisfactory, and for the lower waves,
a smaller one naturally is more desirable.
For work in the 75 to 80 meter band,
a vertical antenna 30 to 50 ft. high—
or even smaller, with a small counter-
poise should be good.

Larger or smaller tubes should give
as good results as the S50-watters used
by the author. With one C-301A as a
master-oscillator from one to three sim-
ilar tubes or one S-watt tube may be
used as amplifiers.  One S5-watt tube
will drive from one to three S-watters
or one 50-watter. One 50 watt master-
oscillator will drive from one to four
50-watt amplifiers or one 250 watter.

As a variation, a variometer covered
with heavy wire and having a small
inductance range could be used in series
with €| and L, to tune this closed cir-
cuit. A variometer can also be used
in the Colpitts circuit with master-oscil-
lator to take the place of C,, although
this circuit does not seem to oscillate
well on the lower wavelengths. A heavy
contact key can be inserted in the coup-
pling circuit between L, and L.
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LETTERS OF A DEEP SEA OP.
In which he discusses a novel method
of long wave reception with the Navy
type receivers.
S. S. Jest Wester.
Dear Jack:—

While copying press on the trip home
it struck me that there was an awful
amount of labor involved in shifting the
SE-1220 receiver from the short to the
long waves. The taps on the loading
coils in the primary, secondary and
tickler circuits all have to be set, the
coupling and condenser settings adjusted
and sometimes the primary condenser
has to be paralleled. Incidentally, the
settings of the three circuits have to be
remembered or logged. All of this
comes under the head of work and if
there is anyone hates work worse than
I do, I want to meet him,

Did a lot of heavy thinking on the
subject; in fact, you could hear the
brains grinding all over the boat deck,
and finally turned out the arrangement
shown in the diagram.

As you know, some of these SE-1220
receivers need a reversed tickler connec-
tion for regencration on 600 meters. |
was already using a jack and telephone
plug o accomplish said reversal and it
only took the addition of the other jack
to give me the long wave circuit. The
filament  lighting jack which does the
trick was out of a defunct broadcast
receiver. Lucky thing 1 had it or the
idea would still be unborn. The loading
coil is one of the 1,200-turn honeycombs
with four taps which was used in the
former three-coil arrangement.

i ¥
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G rdvons Long Wave Circurt

Sticking the plug in Jack No. 1 gives
the reversed tickler connection for 600-
meter work on the SE-1220. Pulling
the plug out gives the straight tickler
connections for the higher waves within
the range of the receiver. For the long
waves above that, just stick the plug in
Jack No. 2. This wipes out all of the
SE-1200 except the secondary variable
condenser and rearranges the whole cir-
cuit with a simple twist of the wrist into
the circuit shown on the diagram. The
variable condenser and the taps on the
loading coil are the only tuning controls
and she covers a 4,000 to 20,000 meter
range. NPG on 4,650 meters is louder
on the single circuit rig than he is on
the straight SE-1200 hookup. Varying
the grid and bridging condenser settings
on the SE-1071 will aid the selectivity

and volume. The shift from 600 meters:

to the long waves can be made in about
two seconds Mex and tuning the long
wave circuit is simplicity itself. Very
few changes are required in the original
wiring and the load coil with two Jacks
and a plug are all the additional appa-
ratus necessary.

This stunt is so simple and such a big
improvement over the three-coil arrange-
ment that it’s funny no ene thought of
it years ago. It sure is a lucky thing that
I had that six spring jack. Keep this in
mind and when you get tired of that
shore job and head back for the briny
deep you'll be all set for heavy biz on
the press waves.

Many seventy-threez,

MICKEY DORAN.

Crreurt with ,d/zlg
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Amateur Transmitting Antennas

Some Simple Theory With Practical Applications
By G. F. Lampkin, 8ALK

Another method of causing the rod to

oscillate is to hold it at the middle, and  approximately so.

no longer integral multiples, but are only
This is most easily

HE ultimate object of a ham in
I building his station is to make his
sigs get out. The easiest way to do
this is to have a young central station
and shove kilowatts of power into the air
—a couple of 10 water-cooled tubes, for
instance. But the government regula-
tions and the ham pocketbook put a de-
cided check in this method. And the
casiest way is not always the best; there’s
a lot more joy in making a five-watter
step out intelligently than in crossing the
continent with a 500 watt ether buster.
The average ham can easily put to-
gether a circuit that will oscillate stead-
ily and efficiently. The problem is to
just as efficiently put this oscillating en-
ergy into the air; and’ this problem
brings up the least known subject in
ham radio—the transmitting antenna.
The easiest way to look at the sub-
ject is to compare the antenna, which 1s
an electrically vibrating system, to a
mechanically vibrating system. Take
a spring steel rod and clamp it at the
base. The rod, if given an initial dis-

Lundamental  Fra fHarmonic Stk Sarmonse
= L=32A ¢ = £2
One End Freé, Grounded Antenna.

placement and released, will continue to
vibrate at a definite frequency. The oscil-
lation along the rod corresponds to 74
wavelength. Therefore the fundamental
wave is four times the lgngth of the
rod. The fundamental frequency of the
rod can be changed by loading it with
weights; similarly, the fundamental fre-
quency of the antenna can be changed
by loading it with inductance. 1f the
rod, still clamped at the base, be held
rigidly at a point 2/3 up its length, it
will oscillate, with a distribution cor-
responding to 34 of a wavelength. This
can be easily verified by counting the
loops along the rod. The frequency is
three times the fundamental frequency,
and this mode of oscillation is known as
the third harmonic. By holding the rod
at suitable points, and giving the free
end a displacement, the fifth, seventh,
ninth, etc., harmonics can be obtained.
The harmonic frequencies of a grounded
antenna are thus always odd multiples of
the fundamental frequency.

shown by referring to Bustan Circular
74. The curves for antenna reactance
are shown to be a cotangent function.
Where the curve crosses the axis, the
reactance is zero, and there is a funda-

allow the free ends to vibrate. Counting
the loops, the wavelength is secn to be
twice the length of the rod. The rod
can be held at points 4 of the length
from the ends, and be made to vibrate in

- - - -

T e | . N W
Cnal Harnonic Frol Harsmsrornsc
Zz A L= ;,_‘— A

—_—— -

funadamentials
= A_Z_ =]
L= 22 %
Both Ends Free.

the second harmonic. The third, fourth,
fifth, and so on, harmonics can be ob-
tained. This condition corresponds to
an antenna and counterpoise. Both ends
of each system are free, the antenna
being merely bent back over the counter-
poise to give greater capacity. The old
Hertzian oscillator is of this form. The
newer version is the vertical tube an-
tenna used by Westinghouse.

The one remaining condition is that
in which both ends of the rod are clamp-
ed; corresponding to a loop. As shown

=, b——" =14

fundamenta/ 2nal Harmonsc 3ra Harmonse
/ = ;2‘_ i L ~F A L= 22

Both Ends Rigid—Loop.

Antenna and Counterpotse

mental or harmonic oscillation. The ad-
dition of an inductance gives the straight
line, positive, reactance curve shown.
This, added to the natural reactance
of the antenna, causes the resultant
curves to cross the axis at points re-
moved from the originals. These new
points of zero reactance do not fall at
integral ‘multiples of the fundamental
frequency. The addition of capacity re-
actance gives the inverse curve, a nega-
tive reactance, and throws the harmonics
off for the same reason as above. Both

capacity and inductance can of course
be added, with essentially the same re-
sults as before.

The addition of capacity or induc-
tance changes things in another way. It
throws the voltage and current distri-
bution curves awry. In the original dia-

in the diagrams, the harmonic frequen-
cies are all integral multiples of the fun-
damental frequency—the same as above
when both ends of the rod are free.

However, when any of these forms
of antennas are loaded with either ca-
pacity or inductance, the harmonics are
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grams, the loops and nodes of the rod
vibrations correspond to voltage loops
and nodes in the transmitting antenna.
Just as the rod could be held at a node
without affecting the vibration, so an
antenna can be grounded at a node
without any effect on the oscillations.
The currents lag or lead the voltages
by 90 degrees, according as the antenna
15 worked below or above the fundamen-
tal wavelength.  Some approximate dis
tribution curves are shown; the addition

—
’
s

W

Voltuge Distributions

o1 a condenser causes 4 reversal of volt
age in the antenna; the addition of an
inductance causes a ¢ mparatively high
voltage drop acruss it. 11 some experi-
menter can determine accerarely the dis-
tnbution cunves fur varivus antennas
and the curresponding radiated signal
he can give us sume real dope

Now thut the possible modes of wscil-
lation are known, the propusition s t
pick the unc best susted o an individual
vase. The determining factors are the an-
tenna ohiue  resistance and  diclecric
lusses. 1t a4 low resistance ground s
avalable, lwated suine distance 1rom
trees, butldings and such, the grounded
antenna wall work well.  But this 15 an
weal cundition so 1ar as must harns are
converned ; and 1t 1 sater wostick to the
antenna and counterpuisc

Fic best plice w wurk the antenna
v below the fundamental  The toral
fesistance vulfve vl an antefinna 15 shown
The value ot the vhinic resstance s
found by continuing the straght line
purtion ot the wtal resstance cunc back
tv the resstance aws I'he rosstance
al the antercept 15 the vhimie resisgance

| |

|

1
Yadia f.on \
5.5 Camece

A"{J/; ra~csg

its value is very nearly constant with
wavelength, dropping slightly due to
lessened skin effect. It is shown as a
nearly-horizontal, straight line. The
dielectric resistance is also a straight line
function with wave, beginning zero at
zero wave, and continuing parallel to
the straight line portion of the total-
resistance curve. The total resistance,
minus these two components, gives the
radiation resistance. A study of the
three components shows that below the
fundamenal wave, the radiation resis-
tance represents the larger percentage
of the total resistance; and therefore the
larger percentage of the power put into
the antenna will be actually radiared.

How far below the fundamental the
antenna should be worked depends in a
measure on what wave is used. At 200
mncters, the ohmic, and especially the
dielectric Josses, are comparatvely large;
due 1o the sizc of antenna required. Here
1T 15 best to work as far below as poss -
ble, which is usually around 3 5 of the
fundamental.  On the short waves, from
80 down, the cunditions are different. 1t
15 pussible 1o build a small, compact,
antenna, set vut 1n the clear, that will
have negligible ohmic and  dielectric
losses; and 1t 1s pot Nevessary tu gu so
far below the tundamental 10 make the
radiation resistance the dominant factor,

Working below the fundamental is
advantagevus in another way, in that i
actually decreases the vhmic lasses. The
antenna alwayvs has a high resistance at
this condition and the anrenna currents
will be small. Therefore the I°R loses
will bevome practically nil.

Speaking of small currents brings up
the Question ot radiation. The radia-
uon read an a meter, placed, as 15 usual
at the must cunvemient puint in the an-
tenna arcut, dues not mean anything.
Its only usctul function s ® show the
fosvnance pont. The currents when
wurking belum  the fundamental are
necessarily simall. Add o this the change
i current distiibution caused by the ad-
diten of capaaity and inductance, and
the radiauon mcter becomes an awiful
har. Ot course, if the meter can be
placed ar a current antinode—fine busi-
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ness. Otherwise use a flashlight bulb
to indicate resonance, and put the price
of a radiation meter into another tube.

Two means of exciting the antenna
are well known—the direct-coupled, or
outlawed key-clicker method, and the
inductively coupled method. Capacity
coupling is not so well known, but is
really the most convenient of all. In-
stall the antenna and counterpoise in the
best location, and do the same for the
primary oscillator. Then join the two
by a wire run through a very small coup-
ling condenser, on the order of 5 or 10
micromikes. \With the antenna system
and the oscillator in tune, the radiation
will be as great as with any other meth-
od of coupling. The insulation of the
coupling wire does not have to be at
all elaborate; and the usual antenna and
counterpoise lead-in losses are eliminat-
ed.

The actual constructional details of
the antenna have been gone over often.
Use skinny glass or porcelain insulation,
and keep the whole system out in the
clear. This is easy to do with the short
wave antenna—put the whole thing on
top of the house. \When working with
small currents, a single enamelled wire
layout will do very nicely.

About using the third mode of oscil-
lation of oscillation above, correspond-
ing to the loop, there has not been any-
thing said.  For the simple reason that
there is not much known to be said,
According to formula, the radiation resis-
tance of a loop varies inversely with the
tourth power of the wave. In other
words, halve the wave and get 16 times
the radiation; cut it in third and get 81
tuncs the radiation.  So get down on the
short waves with a transmitting loop,
and let’s have some new and interesting
information.

Don't try 10 use old parteries in the
plate cireuits of your set, unless you
want plenty of unaccountable noises.
B barteries that are more than abour 15
per cent lower in voltage than normal
should be replaced, as they have served
their useful Jife.

Dead dry crlls, or cells that are low,
may be revived sufficiently 1o work for
a reasonable tme by removing from
their cardboard cases, puncturing the
anc with a nail, 10 a depth of about
an eighth of an inch, and soaking each
cell for a short time in a saturated solu-
ton of salt and water, dryving the cells,
and replacing n their cases. Another
and possibly simpler method i to crack
the sealing wax out of the bartery top,
and pour in a couple of tablespoons of
salt water,

Don't forget thar it is better to put
up 3 reasanably short antenna than a
long one. Alsoifd‘i&lmd_inipve,fyln%
it will often serve as a very good an-
tenna, without any far-top portion.




Selectivity and How to Get It

An Elementary Discussion of Various Methods Employed, ][ncluding-
The Theory of the Super-Heterodyne

tance with quality of tone for a

good radio set. Especially in con-
gested sections is it a paramount re-
quirement to be able to pick out the
desired wave and cut out interfering
ones. In the heart of New York City
it is possible to draw a circle a little
over two miles in diameter within the
bounds of which no less than half dozen
powerful transmitting stations exist,
throwing their tremendous disturb-
ances into the ether. Were it not for the
great selecting power of a radio receiver
it is easy to see that most wierd com-
posite programs would result. Yet in
the main it is a very simple matter with
a good receiving equipment to choose
one wavelength and close out all the
others.

There are but two important methods
for obtaining selectivity. The first is
the most common—by tuning to wave-
lengths, embracing as it does most of
the variations upon the single circuit
tuners, such as tuned radio frequency
amplifiers, regeneration, the superheter-
odyne and so on. The second is selec-
tivity by direction thru the use of a loop.

To understand those factors. which
modify selectivity it is necessary to begir
with very elementary considerations of a
very elementary circuit—namely, the
single circuit non-regenerative receiver,
consisting of antenna, variable condenser,
inductance, and conventional vacuum

tube detector (Fig. 1). We should also

NV

SELECTIVITY ranks in impor-

Fig. 1. Single Circuit Non-regenerative
Receiver
independent continuous wavelengths dif-
simplify our transmitfing set into' a
transmitter sending a continuous pure
musical note of 1000 cycles.

If we consider the origin of the famil-
iar “‘squealing’’ due to a neighboring os-
cillating receiver we come to the con-
clusion that any transmitter of a 1000
cycle tone is in reality sending out two

By Maurice Buchbinder

fering in frequency by 100 cycles. In
other words just as two continuous
waves - heterodyning with one another
bring about the “squeal,” so working
backwards a pure tone can be analyzed
into its two constituent continuous radio-
frequency currents, Thus we continue
to the broader conclusion that any broad-
cast transmitter, whether in sending
speech or music, is in reality emitting a
series of continuous wavelengths, con-
fined within a narrow band of wave-
lengths (a range of about 5,000 cycles
difference, namely, the range of audible
frequencies) and it is the “beating” or
heterodyning of one with the other that
makes the tone in the receiving set. It
follows that for purposes of discussion
then, we can concentrate the effect of
but a single one of the radio frequencies

-and our conclusions will apply in general.

We now return to the receiving cir-
cuit, which contains the elements of
capacity, inductance and resistance. The
resistance is present in several forms—in
the condenser as leakage, dielectric losses;
in the core as copper, dielectric and leak-
age losses; in the antenna as copper, di-
electric and ground losses. The total
adds up to a value of R. The capacity is
that of the antenna in series with the
variable condenser. ‘The inductance lies
chiefly in the coil but partly in the
anterina. Now a certain frequency or
wavelength is being impressed upon the
circuit. The loudness of response rough-
ly follows the amount of induced cur-
rent. ‘The current I in turn follows the
voltage E (strength of incoming wave
and uninfluenced by receiver), and =2
quantity Z called impedance. Thus
I=E/7.

The impedance of any alternating
current circuit, whether a hundred or a
million cycles in frequency, is the sum
of thé resistance plus a quantity called
reactance; not the algebraic sum burt
what mathematicians call the vector
sum. It is not necessary to understand
this but it is necessary to know the
equation,

7= - _—. Ly’

\/ + (o2 wC )
Should the current be tuned exactly

to the given wavelength then oL is made

equal to 1/wC (by adjusting the con-
denser usually). In that case the re-

. actance bécomes zero and Z is merely R.

What we are interested in primarly is
this: Suppose the transmitter be not ex-
actly in tune, how will it affect the re-
ceiver? A transmitter not in tune can
then be likened to an interfering station.
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Evidently if the receiver is such that the
slightest change in the transmitter wave-
length will reduce the receiver current
greatly, then the receiver will be a
selective one, otherwise it will be a broad
or non-selective one. This is the same as
saying that if the value Z will change
very quickly as we change the frequency
or w, then the circuit must be a selective
one because any change in Z means a
corresponding change in I and in the
telephone response.

A mere common sense perusal of equa-
tion (1) without regard to mathematics
will give us much information on this
score. If R is very large compared with
the reactance, then no matter how we
change o Z will remain substantially
constant, namely equal to R roughly.
Hence if R is large the circuit will tune
broadly and the greater the R the
broader the tuning. We have already
analyzed the elements of R and these
lead us to the following practical con-
clusions:

(a) To increase selectivity, reduce
resistance throughout, in the antenna by
keeping clear from trees and buildings,
by a good ground, by good connections
throughout and by heavy enough wires.

(b) To increase selectivity reduce re-
ceiver resistance by the use of low loss
condensers and [ow [oss coils.

We still wish to know how L and C
should be with respect to one another.
Is a large C or a large L conducive to
good tuning? The answer to this
question would come if we knew just
how the reactance changes when o
changes a little. By assuming arbitrary
values for 7, L and C and substituting
them into this expression one can readily
be convinced that the smaller C is and
the greater L is the more sharply the
reactance changes as o is varied. This
again leads us to a practical conclusion.

(¢) To increase selectivity, reduce
the capacity and increase inductance.
This means an antenna length as low as
compatible with adequate volume. For
local stations the antenna may be made
surprisingly small and still bring in
good signals. A short antenna is very
much more selective and just as satis-
factory in other ways.

So far we have arrived at conclusions
as to selectivity in a single circuit non-
regenerative receiver. Unfortunately, if
we were to reduce the antenna length to
an amount sufficiently low to give good
selectivity we would ordinarily have
only very poor volume. The addition of
a loosely coupled circuit’ will solve this
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problem, permitting the use of a long
antenna - while  preserving  selectivity.
When two circuits are loosely coupled
together as in Fig. 2, they are inde-

Circuit /

= \Jr‘
%’._ ] §oi

Circurr 2

Fig. 2. Loosely Coupled Double Circuit

pendently tuned to the incoming wave,
having little influence upon one another
so far as wavelength is concerned. Cir-
cuit | contains the antenna with its large
unavoidable resistance and capacity, and
for both of these reasons will tune
broadly.  Circuit 2, however, can be
made as loss free as we please and its
C/L rates as low as practical conse-
quently the secondary circuit will apply
selectivity to the incoming wave after
its transfer by loose coupling from the
antenna or  primary  circuit.  1f the
coupling is too tight the circuits mutually
interact—increasing  each  other’s  re-
sistance and changing the other con-
stants.

Regeneration greatly increases  the
selectivity of a single-circuit receiver as
well as its volume. There are two wavs
of regarding the increased selectivity.
It is usual to say that the process of re-
generation adds a negative resistance to
the circuit—in other words reduces this
resistance. As we have just seen, a re-
duction in resistance must bring about
increased selectivity. Still another way
to regard the matter is this: Regenera-
tion is, in effect, a radio frequency am-
plitication where the detector tube also
does the amplifying.  All wavelengths
are not cqually amplified, but only those
at or near that to which the circuit is
adjusted. Thus it is a common experi-
ence to notice that while the regener-
ative receiver is nicely tuned and ampli-
tying a certain station it will not in the
least regenerate an interfering station
at another wavelength until the whole
circuit is readjusted to that wavelength.

The single-circuit regenerative re-
ceiver is not, however, the ultimate in
selectivity any more than it is the
“golden rule” receiver. In order to get
really good sclectivity one must resort
to repeated applications of the principles
just stated.

The outstanding example of this type
of selectivity is the tuned r. f. receiver
such as the neutrodyne. The neutrodyne
consists of two stages of radio frequency
before the detector. The selectivity of
the first circuit depends upon the an-
tenna constants as well as the losses
within the coil and condenser (neutro-
former). To increase neutrodyne selec-
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tivity reduce the antenna length exactly
as with any other type of receiver. -After
passage through the first neutroformer
and tube the received current is im-
pressed upon the second neutroformer
circuit and tube.

This current will consist of a certain
amount of the desired radio energy at
the wavelength to which the circuits are
adjusted plus a certain amount of energy
at interfering wavelengths. Just as be-
fore, the constants of the second neutro-
former circuit, namely R, L and C, will
determine just how much current at
cach wavelength will be produced. If
the circuit is a selective low loss one,
very little interfering current can pass
through onto the next tube. Finally the
slight amount of interfering current
which does pass through will be im-
pressed upon the third tube and neutro-
former and once more a big fraction of
it 1s lopped off due to the selective action
of the third neutroformer.

We may express the action of two
stages of tuned radio frequency amplifi-
cation as follows: Suppose that an
amount of interfering current [ passes
through the first tuned circuit despite
its selectivity. Then due to the selec-
tivity of the second tuned circuit only a
fraction, let us say 1/10 of I, can be
passed on to the third tuned circuit. But
here again only a fraction (1/10) of
the new reduced amount can be further
passed on to be detected. Thus there is
a residual amount of only 1/10x1/10
of I or 1/100 of I. In the same way an
additional stage would reduce this to
1/1000 of I. It is evident that inter-
ference can be reduced to virtually
nothing by adding tuned radio frequency
stages.

Nearly every type of radio receiver
made and sold depends for its selectivity
upon the two principles outlined above,
namely, first, low internal losses plus a
tow C/L ratio, and second, repeated ap-
plications of the first principle by tuned
r. f. amplification of some type.

There is one receiver, however, which
departs radically from these principles,
resulting in super-selectivity—the well
known superheterodyne receiver. This
receiving set incorporates the first two
methods for selectivity, but introduces a
third one which we shall next discuss.
Beginning with a consideration of the
transmitter, it has already been demon-
strated that this may be taken, for prac-
tical purposes, to be a continuous wave
transmitter.

As this assumption greatly simpli-
fies the subsequent explanations we
shall make it. It is assumed also that
the transmitter sends out a pure wave of
300 meters or 1,000,000 cycles. When
the wave reaches our superheterodyne
receiver it is heterodyned, or “beat”
with, by the oscillator in the receiver
until a “beat” note of say.45,000 cycles
results. If the oscillator were set to
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1,045,000 cycles it would necessarily do
this. Now the 45,000-cycle current is
detected and then amplified by successive
stages of intermediate frequency tubes
and transformers, finally being brought
into the audio circuit. The tremendous
selectivity of the superheterodyne may
be illustrated by assuming an interfering
wavelength differing by only 1%, from
the 300 meter wavelength, namely, 297
meters or 990,000 cycles. The oscillator
having been set to cause a “beat” note
of 45,000 cycles with the desired 300
meter wave, it will make a 55,000-cycle
beat note with the interfering 297 meter
wave, namely 1,045,000 minus 990,000.
If the intermediate frequency trans-
formers are sharply adjusted to 45,000
cycles it is easy to see that a 55,000-cycle
wave would experience great difficulty
in passing through several stages. In
effect an original difference of only 1
per cent in wavelength (namely 300
meters from 297 meters) has been con-
verted into a difference of 45,000 to 55,-
000 cycles, or over 20 per cent. This is
what the superheterodyne principle con-
tributes. It greatly magnifies the per-
centage difference in frequency of the
desired from the interfering wave.

The three principles we have described
constitute the chief present-day methods
of tuning for selectivity. There are ad-
ditional aids which come under the
heading of filters or frequency traps.
They do not so much pick out what we
desire as exclude what we do not. The
simplest of these and the one we shall
discuss as a type consists merely of a coil
and condenser connected together in
series with the receiver. It can readily
be shown by mathematics that any wave-
length of the same frequency as that of
coil L and condenser C (Fig. 3) (con-
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-TFig. 3. Wawve Trap

sidered as an independent circuit) will
experience great difficulty in passing
from the antenna to the receiver. In
other words coil L and condenser € act
like a very high resistance at that par-
ticular frequency. Strangely enough, the
lower the actual resistance of C and L
Continued on page 78



A Five Meter Receilver

Constructional and Experimental Information on Short Wave Reception

and Transmission

By C. William Rados, IBF A

HE band between 4 and 5 meters

I is from 75,000 to 60,000 kilo-

cycles, a range of 15,000 k. c.
This is more than ten times greater than
the 1,475 k. c. frequency band between
200 and 20,000 meters.

We do not use one coil and condenser
to tune from 200 to 20,000 meters, nor
should we expect one coil and condenser
to tune from 60,000 to 75,000. How
ever, much of this range can be covered
by a properly designed set. Reception
of these high frequencies can be obtained
by the ordinary tickler coil circuit.
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Fig. 1. Circuit Elements

Using the circuit of Fig. 1 with a
.0005 Acme condenser across a 1-turn
grid coil on a 3 in. tube and a 3-turn
tickler about % in. away it oscillates
over the entire condenser range using
fixed tickler coupling with a C 301-A,
and 45 volts B battery. Using an old
Audiotron almost no tickler was neces-
sary with 22 volts, tube noises being nil
and reception better. A UV 200 ranked
next. This type of receiver must be con-
structed very carefully in order to really
be able to receive 60,000 k.c.

Tube capacity is bothersome if we use
the ordinary one tube, tickler arrange-
ment. In this type of receiver we have
a variable tuning condenser across the
grid coil. Across that is also the capa-
city of the grid tube filament in the tube

......

Fig. 2. Effect of Tube Capacity

(Fig. 2). This reduces the upper limit of
frequency to which the set will respond.
[f we cut down the intra-tube capacity
we can arrange a circuit to successfully
receive the band between 60,000 and
75,000.

I
n't

Fig. 3. Method of Reducing Tube Capacity

Fig. 3 shows how two tubes can be
used across a coil with the grid to fila-
ment capacities in series. This cuts
down the extra capacity so much that
the tubes may be used in their sockets.
The apparatus to be assembled on a 10
by 10 in. board consists of 1-Acme
.0005 condenser, 2 General Radio sock-
ets, 2 terminal strips, 2 coils, 1 Bradley-
stat, 1 Frost jack, 1 .0005 mica con-
denser. Care was used to pick two UV
201A tubes nearly identical in character-
istics. As a concession to cutting down
the losses the shells may be removed
from the sockets. The two terminals
on the side away from the pin are the

filament prongs. No grid condensers or
leaks were used. The grid coil was »
1-turn loop of bus bar with the ends at
tached directly to the grid terminals of
the sockets. (Fig 4). The plate coil
was the same as the grid coil and at
tached to the plate terminals of the twe
sockets. The sockets were about 8 in
apart with the grid and plate coils be-
tween them as close to one another as
possible, as in Fig. 5. The diameter of

Coil

Coil
Fig. 5. Coil Placement
the coils in about 5 in. for 60,000 k.c.

work.

The circuit is given in Fig. 6. The
taps from the grid and plate coils must
be from the center of the coils and the
rotary plates are connected to a point
midway between the filaments as shown

¥

Adssembled Equipment

RADIO FOR FEBRUARY, 1925

33



8B  Fig. 4. Grid Coil Connections

These locations need not be cauct vut
the experimenter may feel better if they
are at least mechanically centered. One
rheostat is better than two, as filament
temperatures should be the same for best
results.

The set in the picture was a rush job
and thrown together in less than an hour.
This is strictly in line with amateur
traditions but more time may be advan-
tageously spent in assembly.

However, the fun begins when we try
to make the circuit osc’llate.  After
about a half hour the set will begin to
work and inside of an hour it should be
completely settled down. A grid leuk
may be tried across the tuning condenser
if the circuit does not work immediately.
(hi). If the reader can get a 0-3 mil-
liammeter and place it in the plate lead,
oscilliation can be readily determined by
it. The addition of an aerial or ground
will stop oscillation at certain points of
the condenser scale so a coupled antenna
circu't should be used. A wire 5 meters
long is used for aerial and a similar wire
for counterpoise with one turn in the
center for coupling. Coupling is best
when as loose as possible as there are

ey narinoiies on 60,000 k.c. Once the
set is working, there will be no period
of day or night in which it will not pick
up the spark, cw, arc, and phone hai-
monics,

The advantages of this receiver are,
(1), tuning is not difhcult, (2), no
special precautions need be taken with
the tubes or wiring, and (3), the funda-
mental idea and circuit is sound.

This circuit looks somewhat like a
push-pull circuit but the idea is different.
An oscillograph in the plate will give an
understanding of what is going on. At
first glance, the plate arrangement might
lead the reader to believe that we were
neutralizing one half of the turn against
the other half. The phase angles are
probably such that the currents are aid-
ing one another instead of opposing one
another.  The grid does not gain by
using condensers and leaks and will do
better without. Grid bias is used and
the tubes are real detectors as well as
oscillators.

The same circuit is used for trans-
mitting.  T'wo 50 or two 5 watters are
used. The only radio frequency is in the
plate and grid coils so no r.f. chokes are
necessary.  The antenna scheme is the
same as for receiving: a 10 meter wire
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Fig. 6. Circuit for 5-Meter Reception
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with the ammeter in the middle. As the
frequency is so high, 2 ft., couplings
give about the same results as 2 in.

As this is a new field it will take a lot
of work by many stations before we get
to a point where we can say that we
have mastered it. Co-operation is neces-
sary; and it is in this connect'on that
the author wishes to thank Mr. Gis-
bourne and Mr. Kelley (of ICPI) of
Acme Apparatus Company for their as-
sistance.

A TUBE SOCKET TESTER
By F. S. Root

It is often rather difficult to tell
whether a bulb is defective or burnt out,
or whether the socket clips are not in
good contact with the bulb prongs. The
accompanying sketch shows a device to
help you in ‘testing out sockets so that
the trouble may be defintely located.
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Tube Socket Tester

Remove the glass, cement, etc., from
an old tube. Solder four short pieces of
No. 14 bare copper wire to the four
prongs, cutting the ends off about an
inch beyond the top of the base. Knock
off some of the sealing wax from the top
of some dry cells, me't it, and fill the
tube base around the four wires, nearly
to the top. From an old white linen
collar, cut a disc that will just fit in-
side the shell and press down on the
wax while it is still sticky. Mark the
four terminals with letters to designate
filaments, plus and minus, and plate and
grid.  Double ends of the four wires
into close loops and put a drop of solder
on each one.

By slipping this testing plug into the
lamp socket, it can be conveniently
tested out for poor contact of socket
clips with lamp prongs, as the four pro-
jecting pieces of No. 14 wire are very
accessible, and the prongs of the plug
are engaged with the socket clips just
as the bulb prongs would be.



A Wavemeter for Short Waves

Suggestions as to Selection and Construction of

Parts, Assembly and Operation

scribed a method of generating short

waves on parallel wires and the ac-
curate measurement of such waves. It
is the purpose of this article to describe
a wavemeter, having a range from 18 to
350 meters, which may be calibrated by
the method described in that article.

Since the short wave bands have been
opened to amateur use the wavemeter
can no longer be considered a luxury but
is a real necessity in every station. The
cost of construction is such that no one
need do without a wavemeter from this
standpoint.

The essential parts of a wavemeter
are (1) a variable condenser, (2) a
number of coils of different inductance
values chosen so that one coil may over-
lap the other so as to give a continuous
range of wavelengths over the entire
range of the meter, and (3) an indicat-
ing device. When it is desired to meas-
ure the wavelength of a transmitter the
coil of the wavemeter is placed in induc-
tive relation to the coil of the transmit-
ter and the condenser of the wavemeter
is moved back and forth until maximum
indication is obtained, at which adjust-
ment the wavemeter circuit is in reson-
ance with the transmitter.

The inductance coils should be tightly
wound and fastened to the insulating
form, because, if the winding is dis-
turbed after the meter has been cali-
brated, such calibration will no longer
be good.

In the meter illustrated in Fig 1 the
coils are wound in the grooves of four
wooden forms, which are easily turned
in a lathe. The dimensions used by the
writer are given in Fig. 2. Before wind-
ing, the wooden forms are boiled in hot
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Fig. 2.

Dimensions of Forms for Coils

ByL.¥. V. du Treil

e

Fig. 1. Wavemeter and Coils

paraffin to exclude moisture from the
pores of the wood. Collodion should
be used to fasten the winding to the
form. Shellac is said to absorb moisture
and should not be used. In using collo-
dion proper care should be exercised in
keeping it away from open flames, in-
asmuch as the solvent is ether which is
highly inflammable.

Fig. 2 shows the details of construct-
ing the connectors for the coil. These
connectors also serve as a support for the
coil when in use on the wavemeter.

The following table gives the wind-
ing data, the inductance, and the wave-
length and frequency range for each coil
when used with a variable condenser of
0.00035 mfd. maximum capacity.

Inductance
in Frequency
Coil No. of Micro- Wavelength Range in
No. turns henries range Ke.
1 4 1.85 18-47 16,660-6,379
2 8 8.0 45-100 6,663-2,998
3 15 33.0 95-200 3,156-1,499
4 30 130.0 195-350 1,538- 857

Double cotton covered wire (copper)
of any size between No. 16 and No. 24
will be suitable. The writer used No.
16 on coils 1, 2, and 3, and No. 20 wire
on coil 4. The turns on each form
should be wound close together and the
terminals clamped under and soldered
to the screws shown in Fig. 2.

The condenser should preferably be
of the low loss type with heavy metal
plates supported on rods of ample size
and separated by large washers and nuts
which will assure rigid support. The
movable plates should have ample large
bearings, preferably of conical shape,
securely mounted on the end plates. To
reduce wear the bearings should be of
dissimilar metals. There should be a
short flexible connector (pig-tail) to the
mos able plates.

") here should be eliminated from con-
sidd ration variable condensers having any
but air dielectric, condensers with thin
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or closely separated plates, and those in
which the movable plates are supported
on a spring or in bearings which permit
of lateral motion. There should also be
eliminated such condensers as depend
upon the motion of a screw to vary the
distance between the plates as they will
not retain the same capacity for various
settings upon various observations, and
wavemeters using such condensers would
be of little value from the standpoint of
accuracy.

Condensers equipped with vernier at-
tachment may be used to advantage,
especially for short waves. However the
experimenter may find it better to fasten
a long rod to the dial of the condenser,
this arrangement having the double ad-
vantage of keeping the hand away from
the condenser and thus eliminating body
capacity, and also giving the fine adjust-
ment of a vernier.

Morecroft recommends the use of a
condenser of 0.001 mfd. maximum ca-
pacity for each 1,000 meters to be cov-
ered, hence for the range desired here
a condenser of 0.00035 mfd. maximum
capacity was selected.

The high-frequency milli-ammeter
rightly holds first place among indicating
devices. There are two types available,
the thermo-couple meter and the hot-
wire meter. Either having a scale read-
ing from 0 to 100 milli-amperes is suita-
ble for a wavemeter. The cost of the
milli-ammeter, however, is usually be-
yond the purse of the average experi-
menter.

The glow lamp, or flashlight lamp, is
a very popular indicating device. Read-
ings obtained with this indicator are not
as precise as those obtained with a mijlli-
ammeter, and the glow-lamp requires
more energy to operate than does a milli-
ammeter. These disadvantages are over-
balanced by the low cost. Hence this
device has been chosen for the wave-
meter described herein.

The condenser and indicating device
should be mounted on a panel and
mounted in a box. Fig. 3 shows the
panel layout of the wavemeter illustrated
in Fig. 1 Fig. 4 is a diagram of connec-
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Fig. 4. Diagram of Connections

tions. The wiring should be done with
heavy copper wire not smaller than No.
14 and should be hard-drawn.

The dial is placed on the shaft of the
condenser and the position of the fast-
ening screw noted. The dial is removed
and a small depression drilled out of the
shaft at the point of contact with the
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screw. The dial is then replaced and
the screw tightly screwed into the de-
pression.  This precaution will prevent
the dial from slipping.

The wavemeter may be calibrated by
the method described in the former ar-
ticle.  When a glow lamp is used as the
indicator it may be necessary to increase
the power of the short wave oscillator
by the addition thereto of another power
tube in parallel. It should be remem-
bered, however, that the use of more
than one tube increases the capacity of
the oscillator circuit and may make it
difhcult to go down to the very short
waves.

Another method of calibrating the
wavemeter is to make use of the stand-
ard frequency signals transmitted from
station WIWYV of the Bureau of Stand-
ards in Washington, and from station
6XBM of Stanford University at Palo
Alto, Calif. The schedules are given
in the current magazines and in the
Radio Service Bulletin.

The Elements of Tuning
By Kexnarp McCLEES

The first type of tuning inductance
was the tuning coil, which consists of a
layer of insulated copper wire, wound
on a tube of some Insulating material.
This insulation is removed in a straight
line at one place so that a sliding con-
tact can vary the number of turns
brought into play. A more efficient
form uses two sliders.

Inductance is the property which any
electric circuit has of storing energy in
the form of magnetism. Observation of
the deflection of a compass needle when
brought near any flowing electric cur-
rent will show that a magnetic field is
set up wherever this occurs. This prop-
erty is many times increased when the
wire is wound into the form of a coil;
and a coil makes compactness. Since it
is necessary that your aerial equal, elec-
trically, the aerial from which vou wish
to receive, it is obvious that it is better
to have this means wound on a coil and
varied by means of a slider, than to have
a great windlass on your roof to change
your aerial length,

The other factor in tuning is termed
capacity and has to do with a condenser’s
property of storing electrostatic energy.
A cloud is one form of condenser, when
taken with the earth as the opposite
plate, and the air between as the dielec-
tric. When a certain amount of static
electricity has been stored in the cloud
the insulating property of the air is
overcome and a flash of lightning is
seen. Likewise your aerial and ground
system form a great condenser but the
energy there stored up is led through the
various instruments of the set and
turned into audible signals.

The simplest illustration of a variable
inductance is shown in Fig. 1. In this
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case the capacity remains fixed and the
inductance is changed as the slider
moves along the coil.
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Fig. 2 shows a two-slide tuning coil,
this gives better reception as the tuned
detector circuit provides more energy
for the detector.

In the circuit illustrating the loose
coupler, Fig. 3, it will be seen that the
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Fig. 3. Induction  Fig. 4. Series Con-
Coupling mection of Capacity

&

inductance is formed of two coils with-
out mechanical connection. They are
separated by air, and energy from the
first, which is inserted in the aerial and
ground circuit, reaches the second by
virtue of the magnetic fields set up,
when the latter is also in resonance.
(Continued on Page 94)



Sending and Receiving on One Tube

HE experimenter dabbling in low
I power transmission and the radio-
cast listener whose interest in the
amateur side of the radio game is’' just
awakening often feel the need for some
compact, light and portable arrange-
ment whereby both transmitting and
receiving may be carried on without un-
necessary impedimenta in the way of
heavy batteries. Some cheap and effec-
tive method whereby 200 or 300 volts
for transmission may be generated is in
widespread demand not alone for port-
able work but on the part of those in
outlying districts where there is no city
power supply available.

For low power transmitters using a
tube rated at five watts or less, there is
nothing quite so satisfactory and con-
venient as an ordinary automobile spark
coil for the generation of the high plate
voltage. Of course, in the customary
service, such coils deliver several thou-
sand volts at slight amperage, but to
suit them to radio purposes, some
means must be provided so that the volt-
age is cut down greatly and the current
output increased. To accomplish this
change, a simple fixed condenser shunted
across the secondary of the spark coil
draws sufficient power to ‘“hold ’er
down.” If the condenser be too large,
the load on the secondary will be too
great and the voltage may be too low.
With too small a condenser, on the other
hand, the voltage will be so high as to
cause spark-over in the tube, condensers
or other apparatus in the circuit.

In order to still further increase the
usefulness of a portable outfit, the same
tube may be employed for both sending
and receiving, a C-301A or UV-201A
being a good amplifier, detector and os-
cillator. With proper plate voltage it
will put .1 ampere into the average an-
tenna. Of course, this is a relatively
slight amount of radiation, yet fifteen or
twenty miles may be covered during
daylight and at night phenomenal dis-
tances are frequently reported with such
insignificant power.

An ordinary Ford spark coil is ideal
as the high voltage source, and may be
operated from the battery used to light
the tube filament. A common grid cir-
cuit can be used with a switch to trans-
fer from one tuning condenser to an-
other, so that the receiving and 'trans-
mitting “sides” will be independent of
each other as regards wavelength. In
other words, we may send on one wave-
length and receive on the same or any
other.

To provide regeneration and oscilla-
tion for both transmitting and receiving
there must be separate tickler coils.

By Brainard Foote

Fig. 1. The Send-Receive Equipment. The Controls Are, Left to Right, Transmitting Con-
denser, Receiving Tickler, Receiving Condenser, Anti-capacity Change-over Swwitch.

Since fixed tickler coupling is satisfac-
tory for transmission, but not for recep-
tion, we may employ a regular rotor
with a tickler winding and dial adjust-
ment for the receiving side. For trans-
mitting, we adopt a separate plate coup-
ling or tickler inductance, which is in
reality a mere extension of the grid in-
ductance.

If, however, the sending tickler were
a straight continuation of the grid in-
ductance, as in customary transmitting
circuits, we would run up against a snag
in the supply of the plate potential. The
Ford spark coil has but three terminals
—two of them connected to the primary
winding and the third being one end of
the secondary. The other end of the
secondary winding is connected to one

N4

of the primary terminals—it makes no
difference which. YWe must therefore
make this common point a connection to
the battery.

In the circuit diagram of Fig. 3 R. T.
is the receiving tickler; L the grid in-
ductance or secondary winding, and
S. T. the sending tickler or plate coup-
ling coil. R. T. has 40 turns of No. 20
wire wound on an ordinary rotor such
as is used in any vario-coupler. L and
S. T. are wound upon the same form,
preferably a piece of high grade insulat-
ing tubing 4 in. in diameter and at least
4 in. long. The entire coupler may be
conveniently made with this piece of
tubing and a “180 degree” type of rotor
removed from another vario-coupler. L.

and §. T. are of No. 16 double covered.
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Fig. 3. Combination Transmitting and Receiving Circuit
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wound in the same direction with one-
quarter in. spacing between them, [ s
wound with 25 turns and §. T. with 30
with a tap taken out at every fifth turn.
These may either be in the form of a
twisted piece of wire or, to make a bet-
ter looking job, a short length of brass
strip soldered to a short scraped portion
of the turn of wire.

The “load condenser” is connected
between the two coils. Hence it acts as
a by-pass condenser as well as a loading
device to reduce the voltage delivered
by the spark coil. It must be a con-
denser of approximately .002 mfd. and
also be capable of withstanding about
1,000 volts. Condensers supplied for
transmitting purposes may be had with
a 1,000-volt breakdown specification.
This is condenser C, in the figure.

Terminals 7 and 2 of the Ford spark
coil in Fig. 2 are those of the primary

Fig. 2. Radiator Indicator and Spark Coil

winding. The free end of the secondary
is 3, the other end of the secondary heing
grounded to the primary winding. These
markings correspond with those of the
circuit, Fig. 3, where the spark coil is
indicated by /7. The primary and sec-
ondary are labelled P and §, respectively.

The “send-receive” switch is an ordi-
nary anti-capacity or cam switch, double
pole, double throw. Reception and send-
ing are indicated by R and &, as are the
tuning  condensers  for each purpose.
These are of the 00025 mfd. size
(about 13 plates). They should prefer-
ably be of the low-loss form, especially
in the case of condenser R. C, is a .0005
grid condenser—a larger size than is
usually chosen—to fit it for both func-
tions. The grid leak is fairly low in re-
sistance, preferably not over one-half
megohm. A rheostat having about 15
ohms resistance is suitable. C+is a .002
by-pass condenser to facilitate oscillation
and reduce body capacity through the
phone cord.

A battery polarity is of preat im-
portance—the grid return going to the
positive for best results. This increases
the plate current and at the same time
the radiation. Moreover, for best re-
ception, the grid return goes to the plus
side of the filament. The transmitting

18

key K is located in the negative line to
the spark coil..

In rigging up the circuit, it is best to
get the receiving side going first. 1f pos-
sible, but little coupling should be used
between antenna and secondary, and
therefore the tuning should be first
tested with the antenna clip, 4. C., on
the lowest tap, so that only five turns of
wire are included between it and the
C, end of the S. T. coil. If regeneration
is not obtained, the connections to the
tickler coil should be reversed. The B
battery for the receiver need not be
larger than the 2214-volt size, providing
it is up to full voltage.

It is important to determine the
natural wavelength of the antenna cir-
cuit, and this may be done with some
accuracy even without a wavemeter. By
virtue of the antenna-ground capacity
and the inductance included in coil
8. T., a certain wavelength is attained
automatically.  If this lie within the
tuning range of coil L. and condenser R,
the antenna’s “narural’” can be found at
once. A point is found on condenser R
where regeneration cannot be obtained
except by much increased coupling be-
tween coil Loand the tickler R. 7. And
with the amount of tckler coupling
needed to get oscillation at other points
on the scale a double click will be heard
as the condenser dial is moved past the
point of the antenna's wavelength. This
is caused by the stoppage and starting of
oscillations as the absorption by the an-
tenna starts and stops.

Where a wavemerer is at hand, it is
a simple matter to bring its coil into re-
lation with coil L while the tube is os-
cillating and to find by the absorption
method just to what waveleneth the
receiving circuit is tuned. WWithout a
wavemeter, it is possible to tell onlv by
comparison with signals received. The
natural period of the antenna and coup-
ling inductance in use on 8. 7. should
be less than 200 meters, to insure trans-
mission on a wavelength legal for ama-
teur stations. \Where a number of
amateur signals may be heard both above
and below the absorption point at which
the antenna stops the oscillations of the
tube, one is safe in going ahead with the
transmitting side.

I"irst remove the headphones to guard
against any possible spark-overs in the
wiring and cons=quent shocks. and move
the switch to the sending position. \With
the tube lighted normally, press the kev.
The tube will be dimmed sl‘ghtly, due
to the extra load on the storage battery,
In case of sparks, move the connecting
wires so that there are no small gaps
across which they may jump.

In the absence of a radiation am-
meter, 0 to 1 ampere scale, as in Fig. 1,
a flashlight lamp B may be rigged as in
Fig. 2 to aid in finding the point of res-
onance between the antenna and the
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oscillating grid circuit L and S. The coil
C consists of 50 or 60 turns of small in-
sulated wire on a small cardboard
tubing. When the condenser § is so set
that the secondary circuit L and § is in
tune with the antenna circuit, the bulb
should become visibly brighter. The
point of resonance is very sharp and will
usually also be shown by a slight lower-
ing of the pitch of the vibrator, indi-
cating additional load on the spark coil.

It is practically impossible to get the
outfit properly in tune wunless the
natural wavelength of antenna and
coupling coil is first found when the
switch is thrown to the receiving posi-
tion. The sending condenser will be
placed in about the same position for
proper tuning. In case the natural wave-
length is too high, a variable condenser
of about .001 capacity may be inserted
in the antenna lead to lower it, or the
antenna may be shortened. WWhere the
“natural” Is too low, it is best to
lengthen the antenna or to move the an-
tenna clip nearer the end of coil . T.
In most cases, the plate clip P. C. is
attached to one of the last two or three
taps of §. T'., depending somewhat upon
the position of the antenna clip.

When transmitting the tube operates
upon alternating plate current. Hence
the radiated note will not have the
whistling characteristic of a continuous
wave transmitter, but will have an
audible pitch corresponding to that of
the vibrator. The higher its pitch the
more easily may the code letters be
copied and the more the radiation. It is
difhicult to mainrtain the vibrator for
any considerable time on a smooth tone
unless the spring is “‘doctored.” A piece
of stiff brass may be cut and fitted
underneath the spring to shorten this
vibratory portion. However, a fairly
high tone may be secured by placing a
padding of two or three strips of tape
between the armature and the core of
the spark coil.

In Tig. 1 is shown the apparatus
mounted on a board for experiment. A
plate milliameter is in view also, this
being added in studying the effects of
changes in tuning and in vibrator pitch
upon the plate current. With the “A”
tube, the plate current is about 7 mil-
liamperes, varving from 5 mils up to 10
mils with very low and very high vi-
brator notes. Changes in the tone natur-
ally change the voltage output, so that
the increased radiation on higher notes
is really due to higher voltages.

Spark coil C. V. is being widelv used
because of its great economy and con-
tinued good results. When combined
with a send-receive circuit whereby one
tube does for both, a very simple little
portable outfit may be constructed which
is just the thing for the automobilist, in-
asmuch as his storage battery may be
used for radio purposes without re-
moval from the car.



QUERIES
REPLIE

Questions submitted for answer in this department should be typewritten or in ink, written on one side of
the paper. Allanswers of general interest will be published. Readers are invited to use this service with-
out charge, except that 38c per question should be forwarded when personal answer by mail is wanted.

What is the simplest form of B bat-
tery eliminator, in retiable form. | do
not care to use electrolytic rectifiers of
any sort.

—J.B.E,, Syracuse, N .Y...

A simple one-tube rectifier is illustrated
in Fiz. 1. The use of a half wave recti-

1 have a two tube Harkness Reflex
which is satisfactory on distance, but
the crystal continually gets out of ad-
justment. Is there some way of substi-
tuting another vacuum tube for the crys-

‘ Sv ‘ 50 ¥ w}]

tal without unduly complicating mat.
ters?
—E.S.M,, Brooklyn, N. Y.
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tier, such as is shown is dependent upon the
filter, which must be of high grade. A
choke coil of 50 henrys or more should be
obtained, and used in combination with 4
mfd. condenser capacity, and more if the
cost is not prohibitive. Otherwise, 60 cycle
noise will surely be present in the direct
current output. The diagram shows a rec-
tifier having 150 volts output. If lower
voltages are desired, a Bradleyohm, or other
variable high resistance, placed in series
with the positive lead, will lower the voltage
to the desired value.
What will be the impedance ratio of a
3 to 1 aud.o frequency transformer when
cohnected in a vacuum tube circuit.
—H.B.W., Wenatchee, Wash.

The impedance ratio will be 9 to 1, being
the square of the turns ratio. If the trans-
former is connected to the output of a tube
having an impedance of 20,000 ohms, then
the secondary impedance will be approxi-
mately 180,000, provided that all conditions
for the proper operation of the transformer
are met.

Will the additicn of a ground connec-
ticn to a super-heterodyne receiver using
a loop antenna, result in increased signal
strength or distance?

—L.F.T., Los Angeles, Calif

A ground lead of considerable length,
where the set is some distance above the
ground, will probably result in slightly in-
creased signal strength, although it may not
be of appreciable amount. The ground con-
nection may be of benefit in cutting out noise
due to induction from nearby lighting cir-
cuits, particularly those in the same room
with the set.

Simple One Tube Rectifier

The circuit given in TFig. 2 shows the
method of connectiug the extra vacuum tube
used as a detector. Using the tube will
eliminate the ins:ability caused by the crys-
tal and will no doubt give greater signal
strength.

Can a Hegehog audio frequency trans-
former be used with the C.299 tube?
Please publish a three tube hookup using
these transformers. Can a Sterling D. C.
ammeter be used as a radio frequency am-
meter?

—E.S.S., San Francisco, Cal.

The Hegehog transformer will work
with a C-299 tube. Pig. 2 shows a good
three tube radio receiver capable of receiv-
ing over a considerable distance. It is of
the non-regenerative type. Your direct cur-
rent ammeter will not work in a radio fre-
quency circuit. A radio frequency ammeter
operates with either a thermocouple, or
1s a hot wire device and incters used in
ordinary direct current service will not re-
spond to alternating current of any fre-
quency above a few cycles.

Is the panel a very necessary adjunct
to a radio set? Does it matter whether the
phones are placed between the plate of
the tube, and the B battery positive, or
between the 3 battery negative and the
filament of the tube?

—R.L., West Point, N. Y.

A radio set can be built entirely on a
board, if the tuning controls and associated
apparatus are mounted so that they can
be accessible and easy to operate. The
panel provides a convenient method for
moun’ing most of the apparatus, and adds
to the looks of the set. It is preferable to
have the phones between the plate of the
tube and the B ba‘tery, although absolutely
no difference in results will be noted.

Can a crystal be used with much suc-
cess in a super-heterodyne, in the second
detector circuit? Can any of the tubes
be reflexed in this circuit?

—H.S., jr, Red Bluff, Calif.

A crystal detector can be used in either
the first or second detector circuits in a
super-heterodyne receiver. It would be ad-
visable to get the best crystal possible, par-
ticularly one which does not get out of ad-
justment easily. It would be possible to
reflex one of the radio stages as an audio
frequency stage, similar to the method used
in many Neutrodyne receivers.
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Please publish a circuit diagram for a
5 watt C. W. transmitter using Kenetron
rectifier tubes for the plate supply.
—H. J. D., Sandusky, Ohio.

tenna circuit is tuned with an air condenser,
but may be of the conventional untuned type
if desired. Under ordinary conditions, the
audio frequency stage will not be needed, but
is shown in the diagram tor convenience.

Choke

== s
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i

o v
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Fig. 3. Single Tube Transmitter «ith Kenetron Rectifier.

Fig. 3 shows the circuit of a single tube
transmitter, with two Kenetron rectifiers for
furnishing the plate voltage. It may be
necessary to ground the filament of the trans-
mitting tube at the center tap of the trans-
former secondary, if the set does not radiate
properly.

lrput
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Fig. 5. Power Amplifier.

| wish to build a Neutrodyne receiver
suitable to connect to my Western Elec.
tric loud speaker, which is of the 14.A
type. Please publish a circuit diagram
of such a receiver.

—P.F.N., Milwaukee, Wis.

The circuit for a four tube Neutrodyne
receiver, having one stage of audio frequency
amplifeation is shown in Fig. 4. The an-

Kindly publish a circuit diagram for a
power amplifier stage, suitable for con-
nection to a two stage amplifier using
UV.199 tubes.

—N.O. Name, No Address.....

A circuit for the power stage is shown
in Fig. 5. As the tube should be of the
storage battery type, it s shown connected
to the lighting circuit through a bell ring-
ing transformer having a secondary of six
volts. A 200 ohin potentiometer will en-
able the finding of the proper point of bal-
ance between the grid and the filament cir-
cuit.  The same B barttery as is used in the
receiver may be used with the tube, with
the addition of enough voltage to provide
a total of 130 volts or more.

BOOK REVIEWS

The “Burgess Index of Radio Broadcast-
ing Stations, Record and Atlas” is a con-
venient pamphlet whose name indicates its
scope. lt is published at a price of 25 cents
by the Burgess Battery Co., tlarris Trust
Bldg., Chicago, IlIl. *“Burgess Dry Cell
Batteries with the MacMillan Expedition”
is an interesting account of severe service
conditions succssfully met by Burgess bat-
teries.

“Radio Facts” is a title of an interesting
house organ from the Kellogg Switchboard
and Supply Co. ,of Chicago. It gives the

news of rew Kellogg products for radio
use.

“Manual of Radio Telegraphy and Tele-
phony” by Admiral S§. S. Robinson, 895
pages, 7x10. Published by United States
Naval Institute, Annapolis, Md.

This, the sixth edition of a text which is
the standard for naval instruction about
radio, has been brought up to date so as
to cover the fundamental principles of all
radio transmitting and receiving apparatus.
While, by courtesy, it still bears the name
of Admiral Robinson, the revision has been
done by Commander 8. C. Hooper and his
staff of technicians. 1t is unusually clear
in treatment and constitutes the best all-
’round reference book on the subject yet
published. The mathematics used does not
extend beyond algebra and trigonometry. It
covers both theory and practice and should
be of special value to the amateur and com-
mercial operator. lts explanation of vacuum
tube and arc equipment 1s particularly lucid.
Its explanation of loop phenomena is the
most complete yet published. The arrange-
ment is logical and well adapted to home
study as many problems are worked out by
example. The treatment is non-commercial
and unbiased.

“Standard Electrical Dictionary,” by Prof.
T. O'Connor Sloane, 790 pp. 5x7, 497 illus-
trations. Published by ™he Norman W.
Hanley Publishing Co., New York City.
Price, $5.00.

This new edition of an old standard ref-
erence book also contains a dictionary of
radio terms. It gives concise definition of
about 6,000 words and terms employed in
electrical application. The definitions are
so clearly given as to be urderstandable to
a layman. It is good not only for reference
but also for consecutive reading so as to
secure a general knowledge of electrical
science.

Catalog 101 from the Radio Division of
the Peerless Light Co., Chicago, Ill., is
devoted to illustrations and descriptions of
a wide variety of radio sets, kits, acces-
sories and parts for which they are distri-
buters.

Publication X-7 from the Cutler-Hammer
Mfg. Co., of Milwaukee, Wisc., describes
the entire line of C-H radio products includ-
ing such items as the new low-loss sockets.
the Radiolve and parts for receiving and
transmitting equipment,

Bulletin No. 160-W from a Federal Tele-
phone Mfg. Corp., of Buffalo, N. Y. illus-
trates and describes the complete Federal
line of radio telegraph and telephone ap-
paratus. New items described include the
No. 94 tuner, large capacity condensers
potentiometers and battery switch.
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With the Amateur Operators

9CMK has been assigned to Bryce E.
Warner, 841 E. Burnett Ave., Louisville,
Ky., who is using 15 watts CW on 180
meters.

8PS, H. C. Heiss, 9506 Columbia Ave,,
Cleveland, Ohio, has been reported as heard

by English 6ZX when using 10 watts. He
will appreciate reports from the Pacific
Coast.

4XE, Wm. J. Lee, Winter Park, Florida,
is q r v for experimental work on 12 to 50
meters and for traffic on 80 meters. He has
worked NZ2AC and NZ4AA after sunrise in
Florida. A 150-watt master oscillator is used
on 81 meters with 4.5 amp. antenna current.
A 50-watt Hartley operates on 41.5 meters.

1AF] has been assigned to LeRoy John-
son, 31 Perrine Ave., Pittsfield, Mass.

WORK WITH AUSTRALASIA
By 6AWT,
653 Union St., San Francisco, Calif.

Date
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Nov.
Dec.

Worked Time
13...Z-4AG 6:09 a.m
14...Z-2AC 12:0+
14...Z-+AA 2:04 ¢
17...Z2-4AK 142 “
19...2-4AA 1.34 ¢
24..Z-2AP* 12:32 ¢
24...A-2CM  2:00 ”
27—A-3BQ 4:11 7
27..Z-2AC* 6:54 ”
28...Z-2AC 427 7
28..Z2-2AC 5:15 ”

4..Z2-2AC 1:52 7

IR gl f/ii

Radio Station 5CB

Call 5CG has been assigned to J. M.
Patterson, 601 North F St., Hugo, Oklahoma.
He is using the Hartley circuit in a 20-watt
C. W. transmitter, with 550 volts and 200
millis. on the plate and an antenna current
of 2.5 amps. For 'phone 15 watts are used
as oscillator and 10 watts as modulator in
Heising circuit. 5CG is q r v for traffic, and
will promptly acknowledge report of signals.

Call 1AMU has been reassigned to Frank-
lin Rowell, 106 Cedar St., Pawtucket, R. I,
who is operating 5 watts on 40-43 and 75-80.6
meters.

1AHJ has been assigned to Pawtucket
High School, Pawtucket, R. L, with J. B.
Rowell as senior operator and J. Clarkin as
junior: 5 watts, 75-80.6 and 150-200 meters.

8TZ has been assigned to Guy Smith, Sun-
burg, Pa.; 5 watts, c. w. and ’phone, all
cards ASL'd.

5QD has been assigned to the Alpha
sigma Delta National Radio Fraternity,
Stillwater, Okla. The Alpha Sigma Delta is
a national college radio fraternity now hav-
ing three active chapters, the Alpha Chapter
being at the University of Oklahoma at Nor-
man, Oklahoma, the Beta Chapter at the

Agriculture and Mechanical College at
Stillwater, Okla, and the Alpha Lamba
Chapter at the Mass. Institute of Tech-

nology. Only college and universities are
qualified to petition the Alpha Sigma Delta.

6ZD, Allen H, Babcock, Berkeley, Calif,,
attended the session of the American Section
of the International Union of Scientific Radio
Telegraphy at Washington, D. C., upon the
invitation of the National Research Council,

Dec. 5...Z2-2AC 1.12 ”
Dec. 6...Z-2AC 12:13 ”
Dec. 8...Z-2AC 1:01 7
Dec. 13...Z-2AC 1:45 7
Dec. 15...2-2AP 1:50 ”
Dec. 15....A-2YG 3:00 ”
Dec. 15....A-3BQ 4:10 7
Dec. 15....2-4AK 4:58 7
Dec. 16....A-2DS*  3:00 ”
Dec. 17....Z-4AA* 105 ”
Dec. 17....2-2AC 3:10 ”
Dec. 19...Z2-4AG 1:40 7
Dec. 24...2-4AA 420
Dec. 25...Z-4AA 2:00 ”
Dec. 25...2-2AC 427 ”»
Dec. 25....A-2DS 5:15 »
Dec. 25...Z-4AG 7:45 7
Dec. 28...A-2BX 3-4:00 ”
Dec. 28....A-3BD 5-5:50 ”
Dec. 28....A-2Y1 6-6:20 7
Dec. 28...Z-2AC 6:50 ”
Remarks and M BX

Work done on together.

one 250-v~:att In all 25

tube putting 3 messages were

amperes into handled.

antenna at On Dec. 25

80 meters.
#Means stations
also worked on
6AWS, 1 amp.
150 watts input.
On Dec. 13 at
1:45 a.m, con-
nected Z2AC

worked Z2AC
from 6:50 a.m.
till 7:47 am.
It was daylight
at 7:00 and the
sun rose at
745 am.!1!
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cALL

By ¢BLT-6BNH, Geo. H. Smith, Route A,
IBox 120, Ceres, Calif,

1axz, 2by, 4io, 4jr, 4my, 5aiy, 5ajh, bao,
5gu, 5kw, 5lh, 5ls, 5ms, 504, bql, 5qy, 5sb,
5se, 5vm, 6acl, 6bip, 6buh, 6bui, 6rv, 7ads,
7afo, 7afw, 7aip, 7ajv, 7aj, 7dd, 7di, 7ig,
7fr, 7gb, 7gj. Tho, 7ii, Tio, Tiy, Tku, 7lr,
7ma, “mf, ind, 7ol, 7qd, 7sf, 7Tun, 7uv, 7ze,
7zq, 8bal, 8ak, 8cp, %acp, %aey, 9amx, 9awo,
9axx. 9bdf, 9bhv, 9bnk, 9bva, 9bzj, 9caa,
9cld, 9dev, 9dfg, 9dge, 9dkv, 9dqu, 9dxw,
geam, 9efo, 9eht, 9ejh, 9fo, 9jh, 9nv, 9xi.

Canada: 5bf, ucc. b5bz, c¢r, 5go, nkf,
nst, nsw, van, wgh, ksa.

By 7SY-7PD, 345 Mill St. Eugene, Oregon

1fd, 1gv, lke, 1my, Ipl, 1sf, lapu, laww,
1bgq, 1bis, lcmp, 1xam, 2ag, 2by, 2cg, 2Kki,

2aay, (2anm), 2brb, 2cjj, 2czr, 3hh, 3ot,
3zw, 3adp, 3alx, 3bdo, 3bhv, 3bof, 3bov,
(4ai), 4eh, 4eq. 4fz, 4io, 4mi, 4si, (4sb),

4tj, 5am, 5au, b5dm, bdw, Sek, bew, 5fc, 5fo,
5hl, (5in), 5jf. (51i), 5lu, 5mi, 5ph, 50q, bot,

(50v), 5ql, 5qy, brh. 5sd, 5sf, buk, b5za,
5aaq, bacm, 5aef, 5adh, bafn, 5agj, baex,
5ahd, baiu, bajh, 5ajj, 5aju, 5alz, S5amw,

5amg. bapg, bzav, (6rv), (7oy), 8ah, 8fm,
8gz, 8$nb, 8pl, 8rg, 8tr, 8zg, 8zz, 8ada, 8apn,
8ajn, (8bau), 8bbf, 8bhu, 8bos, 8bsv, 8buk,
$bxh., 8byn, 8cjd. 8cnw, (8cse), 8ctz, 8cyl,
8dgb, 8dhw, (8doo), 9em,, 9es, Shm, Imf,
oamn, 9ny, 9aw, 9rd, 9vz, 9xi, (8yb), 9zd,
9zt, 9adec, 9%aim. 9aau, 9abf, 9amx, 9ao0d,
9a0i, 9aws. 9bcd, 9bcj 9bdq, 9bhd, 9bht,
9bhx, 9bje, 9bkr, 9bmu, 9bmv, 9bmx, 9bnf,
9bnk, 9bof, (9bvz), 9bye, 9cbf, 9cej, 9cfl,
9cfy, 9cii. (9cip), 9cir, 9cje, 9ejs, 9cju,
9cjy, 9cld, 9cmk, (9cov), 9cpm, 9depv, (9ctr),
9cvo, 9cvs, (9cxx), 9dct, 9ded, (9dfh), 9dfaq,
9dhl, 9dix, 9dlw, 9dms, 9dng, 9dnv, 9dqu,
9dun, 9dvg, 9dvp, 9dxw, Yeae, 9eak, 9efh,

gefy, 9efz. 9egu, 9ehs, Yeld, 9xbg, 9bm,
nerk, nfv, wgh.

Canadian: 2be, 2bg, 2cg, 4aj, (4ax), 4ch,
4dq. 4fv, 4gh, baf, (5an), (5bf), (5cn),
(5ds), (5hg).

Reports on my sigs appreciated. All

cards ansd.

By Vernon Holmes, 2114 Grandview Blvd.,
Sioux City, Iowa

laac, laal, 1 abf, 1abl, laea, lafn, lagg,

1aid, lana, lar, lasi, 1latj, lawe, 1bcu,
1bdn, 1bep, 1bgq, 1lbip, 1bjp, 1bkq, 1blx,
1ibvl, 1bvs, lcak. lckp, 1lcln, lcme, lemzx,

1lcpn, ler, 1fd, 1ga, lgu, 1if, 1ii, 1iv, 1lke,
1ml, 1my. low, 1py, 1sf, 1sz, 1te, 1xw, 1x3,
2aan, 2aay, 2acf, 2adj, 2ahw, 2anm, 2axf,
2axq, 2bco, 2beo, 2bgg, 2bof, 2bab, 2baqw,

2brb, 2cdp, 2¢il, 2caz, 2dn, 2ef, 2kd, 2kft,
2ku, 21d, 2me, 2mu, 2pd, 2tp, 2we, 2xq,
3ace, 3adb, 3aec, 3alx, 3aus, 3auv, 3avk,

3bdo, 3bhv, 3bmn, 3bof, 3cav, 3cbl, 3cdg,
3chg, 3ckj, 3eh, 3hs, 3js, 3kq, 3Ir, 3ly, 308,
30q, 3rl, 3sl, 3wn, 3xi, 4ai, 4cl, 4cr, 4du,
4he, 4eq, 4fs, 4io, 4ke, 4nc, 4nr, 4pi, 4qf,
4rr, 4rs, 4sa, 4sx, 4sz, 4tj, 4uk, 4ux, 4vn,
4vl, 4xe., 4xx, 4zd, 5aaq, dabn, bac. badd,
5adh, b5adi, bads, bagq, bags, baib, 5aij,
5ajh, S5ame, b5anl, bano, 5api, b5aqe, 5arn,
5be, 5bj, 5ek, 5ew, 5gw, 5iy, biz, 5jh, 5ju,
5kq, 51i, 5lu, 5mi, 5ml, 5o0q, 5o0t, 50v, 5ph,
5ru, 5uk, 5vv, 6aao, 6alv, 6apw, 6arb, 6bft,
6bge, 6bjj, 6bka, 6bqr, 6bur, 6cgw, 6cig,
¢écmu, 6fy, 6ne, 6rm, 6vf, 6vw, 6xbn, Tahs,
7gk, 7gr, 8acm, 8add, 8ahl, 8aju 8alf, 8aiw,
samr, 8aol, S8ase, 8atp, 8ayk, 8bbi, 8boy,
8bp, 8bqr, 8bvu, 8byn, 8caz, 8chx, 8ccq,
gcdt, Secjd, 8cyi, 8dal, 8dfn, 8dhw, 8dmt,
8dnv, 8dpn, 8ef, 8fd, 8gz, 8hj, 8hn, 8ke
8pl, 8px, 8rg, 8rv, 8tr, 8up, 8xs, 8zd, 8ze,
8zg, 8zz, 9aad, 9aav 9abf, 9ado, 9aho, 9ahq,
9ao0d, 9axt, 9axx, 9ays, 9azd, 9bga, 9bhx,
9bje, 9bji, 9bjl. 9bkr, 9bkx, 9bmj, 9Ybmu,
9bmx, 9bnu, 9brx, 9bso, 9buk, %bva, 9bvn,
9bvz, 9bxg, 9cap, 9¢bf. 9cbk, 9cem, 9cdv,
9cfi, 9cfy, 9cga, 9cii, 9¢cju, 9¢lj, 9cpa, Icyk,
9dac, 9dfh, 9dia, 9dqu, 9dsa, 9dtx, 9dwk,
9dxn. 9dvy, %eas, 9efy, 9egg, 9egu, 9ehy,
geih, 9ek, 9eky, 9elv, 9elx, 9es, 9fe, 91k, Shn,
9i1:1, 9mn, 9ny, 9pj, 9aqu, 9rd, 9vz, 3xi, IxXw,

9zd.
Cards sent to all who QSL.
Continued on Page 44
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FROM THE

The General Instrument Rheostat is
provided with a fixed bakelite panel dial
(held in position by the screws that hold the
rheostat proper) so that the operator may
know the relative position of his contact
arm. The contact arm, with its auxiliary
spring, bears down firmly upon the resisiance
winding so that there is no tendency of the
contact arm to dig into the wire and cause
a non-microphonic contact.  The rheostat
comes in three parts; the knob, the dial and
the base proper. The shaft of the kuob
ends in a small chucklike device on the back
of the instrument and the mere tightening

of a nut with the fingers is suthcient to
hold this member in place. Brass inserts
threaded to receive 6 32 machine screws are
imbedded in the bakeli‘e base. The instru-
ment (of bakelite throughout) is made to
accommadate any panel up to a thickness
of 3 8 inch, and no tool save a screw driver
i> needed w0 attach it. A high heatr, non-
rusting resistance wire is used and winding
of 6, 20 and 30 ohins may be had. Poten-
tiometers of 200 and 400 ohms resistance
are also available in the same style.

The Flezvelling Uniformer is an audio
frequency transformer with terminals placed

so that a Flewelling socket may be mounted
directly on two transformers. This permits
the construction of a 6 or ¥ tube set with but
three bus wires, two for the 4 and one for
the B battery. ‘T'his not only gives a compact
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neat assembly but also increases the sharp-
ness of tuning, prevents feed-back and re-
moves loss-producing elements.

The Type 285 General Radio Trans-
former has been designed to give maxi-
mum amplification at extreme high and low
audio frequencies with an improved quality
of tone throughout the entire range. This
has been accomplished by using more turns
in a larger core made of high grade steel.

Its ethiciency is so great that it is claimed
to give more volume than two stages of
the ordinary transformer.  lts impedance
has been designed to match that of the as-
sociated tube.

The Puacent Improved Audioformer is
a 3':to 1 rato audio frequency transformer
designed to give an exceptionally high de-
gree of amplincation over the en‘ire band
of sound frequencies. It is handsomely
mounted in a nickeled brass case grounded
to the base so as to shield the windings.
Perfect connections are obrained by first
soldering the coil ends to the soldering tabs
and carrying this thru bakelite strips that
run through the case to the binding posts.

RADIO_MANDFACTUREKS

The Cutler-Ffammer “Radioloc” is an 4
battery switch with a key which locks it
This protects the batteries from being run
down or the tubes burning when the set
is not in use and provides a convenient
means of interrupting reception without loss
of station. The set is “on” when the key is
in the slot and “off” when the key is re-
moved. It is easily installed, requiring but

one hole in the panel. The switch mechanism
is direct and firm, insuring quiet operation.

Broad contact surface assure high efficiency
and freedom from noise.

The Thordarson Interstage Poswer Am-
Plifsing  Transformer has been designed
for use between a pair of standard input
and output power amplifying transformers
80 as to inprove the quality of reception.

Two stages of this power amplification re-
quires the use of four tubes. Wiring dia-
grams and directions are supplied by the
manufacturer with each transformer.

The 3X-P Grimes Inwverse Duplex 1,
a three-tube set giving two stages of radio
and three stages of audio frequency ampli-
fication with a fixed crystal detecror. It
has three wning controls. 1t js simple and
economical in operation, sensitive and selec-

They are conveniently located at the bottom
to keep the wiring close to the base below the
level of the sockets,
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tive, and has fine tone quality,
signed for operation with an aerial and
ground.



You can give your set
this big advantage—

Amplification without Distortion

The Amplitying Trans-
former Is the Magnify-
ing Glass of Radio.

ACME

~ for amplificafion

How to make sure of getting
everything loud and clear

OU can make your set so that it will reproduce clearly and distinctly
Y without distortion. The real pleasure in radio comes when you can
understand and enjoy what you hear—voices that are natural—music that
is clear in tone. In order to hear clearly and distinctly you want to be
sure that you are using amplifying transformers that amplify the sound

without distorting it.

Give your set this big advantage
—Amplification without Distortion.
Whether you have a neutrodyne,
super-heterodyne, regenerative or
reflex the addition of the Acme A-2
Audio Amplifying Transformer will
make it better.

The Acme A-2 has become fam-
ous among radio owners for in-
creasing the volume of sound with-
out distorting. It has improved
thousands of radio sets. If you are
bothered by distortion, try an Acme
A-2 and note the difference.

Fach transformer is tested and
carries a guarantee tag. If you
want Amplification without Distor-
tion use Acme Transformers in the
set you build and insist on them in

the set you buy. (That's one of the

big reasons why the Acmeflex Kit-
set gives such good results—it uses
Acme Transformers). Send for our
40-page booklet which explains how
to get the best results by proper
amplification and also contains a
number of valuable wiring dia-
grams. It will help you build a set.
Mail the coupon with 10 cents.

ACME APPARATUS COMPANY
Tranformer and Radio Engineers and Manufacturers
Dept. 86, Cambridge, Mass.

Have the fun of making your own Radio Set

ACME
Dept. 86, Cambridge, Massachusetts
Gentlemen:

I am enclosing 10 cents (U. S. stamps or
coin) for a copy of your book “Amplification
Without Distortion.”

Name
Street
City ... 4 L. State) s s —

ATPARATUS COMIPANY,

Tell them that you saw it in RADIO
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leads the field.
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wire. barttertes.

E‘.LECTKI CAL

Type 6-D Broadcast Receiver

N 072-0.rcz'll¢zz‘z'ng ~ N 072-mdzm‘z'ng

N dollar-for-dollar value, the 6-D Receiver

This remarkable Receiver excels in every phase
of performance— purity of tone, sharpness of
tuning, range, volume and ease of operation.

You can pay more, but you cannot buy better
By all means, examine the 6-D
| before making a final selection. | || '

Price $125.00

l without accessories

EISEMANN MAGNETO CORPORATION

L
| 165 Broadway, New York Al f' H
DETROIT SAN FRANCISCO CHICAGO 1 | ]l
¢ | I:,' X jl | I |
L Al g
4 A1
SPECIFICATIONS [ S
A F |
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EQUIPMENT

Tell them that you saw it in RADIO

Continued from Page 41
By 6CLI’, Box 64, Empire, Calif.

laac lajp, lap, lbee, 1bge, 1bgq, 1bkg.
1bvl, lemf, ler, 1fd, 1gv, lke, lmy, low,
1py. lup, (1sf), 1te, 1xav, 1xm, 1xw, 2aay,
2ana, (2brb), 2cdg. 2¢jj, 2evu, 2cxl (Zczr
2dn, 2gk, 2kj, 2mu, 2pd, 3alx, 3bab, (3bdo),
3bhv, 3bsv 3bta, 3bwj (3ab), 3hh, 3nf, 4cr,
idu, 4eh, 4fg, (4fs), (4io), 4ka. 4ku, 4o0a,
4pi, 4qf, 4rr, 4sa, 4tj, (4xe), 5aai, babe,
5acl, (5aex), (5afn), bagl, bagq, (baij),
(5ajh), (5ajj), (bame), (5amo), 5apg, baph,
5as, (5dw), 5ka, 5kq, (5mi), (bmz), (5nw),
50q, (5(;1). (5ov), (50x), 5ph 5ru, (buk),
5wy, 5za. 8add, (8aly), Sapw 8atp, (Sbau).
8hjv, (8bpa), Sb\:h 8caz. 8cel, 8cyt, 8dhw,
8dovo, 8ah, 8ef, 8fm, 8gz, 814, 8pl (8tr), 8wo,
8xb, Sagl (9aju). (%9azr), (9bcqd), (9bcj)
9ht’g (9bji), 9bjy, 9bkx, (9bmx), (9bnf),
9bpy, 9bvz, 9cap, 9cbk, (9cem), 9cex,
(9cdo), (9cfi,), 9efy, (9cje), 9cju, 9cld,
(9¢lq), 9cqy, (9ctr), (9cxx), 9det, 9ddp.
(9ded), 9dfh, 9dfq, 9dfz, 9dmij, (9dn)
9dnv, (9dyt). (9dxn), 9et’y. 9ekl, 9eld, 9eli.
9bm, (9em), 9es, (9vz), 9yb,

Canada.—lar, (2ax), 2¢g, 4cr, (5an).

New Zealand.—2ac, 2ap, 4aa, 4ag, 4ak.

Australian—3baq.

Mexico.—bx, 1b,

U. S. Government.—NFV. NKX,

All cards answered. Please QSL my &
Watts.

By H. €. C, McCabhe, 71 Holloway Road,
Welllngton, N, Z.

U.S.—1emp, 1sf, 1Ipl, 1mv, 1ow, 2¢z, 5hl
5dw, box, hza, 5mi, 5uk, 5go, 5amf, 6ac,
6bra, 6buo, 6vw, 6ber, 6cgo, 6arb, 6age.
6bqr, 6aem, 6css, 6ase, 6cej, 6vo, Guf 6apw
6cto, 6ve, 6bep, 6bca, 6bwl, ﬁcmu 6cdn,
6bdt, 6ct, f6gt, 6bt, Gagk Gcgw. 7ij. 9bji,
9bm, 9xi, 9dma, 9cjc, 9eky.

Naval.—NKF heard about 100 meters
calling Z4AA at 7:10 p. m.,, N. Z. time, obn
October 25th,

Special. —WGH.
chap is).

English.—2o0d, 5nn.

French.—8ab, 8sm.

(Don't know who this

By 6BDH, Box 494, Blythe, Calif,

laac, laay, laja, lajo, laxz, lemp, 114,
1fv, 1gv. 1ke, llw, low, 1py, 1w}, lxam,
lyb, 2aan, 2ag, 2agk, 2ana, 2anm, 2brb
2bse, 2cee, 2cei, 2cgb, 2cty, 2evu, 2czr 2eg,
2kf, 2ku. 2kx, 2rk, 2xq, 3adb, 3ade, 3adf.
3ajd, 3auv, 3bco, 3th, 3bmn, 3bof, 3bwij,
3bz, 3cdg. ‘ichc 3chg 3ejn, 3ckp, 3hg, 3mf

| 3ot, 4eq, (4fz), 4jr, 1ka, 41kt, 4ku, 40a, 4si.
4tj, 4uk, 4xe, Haaq, bdac, 5acl 5adh, 5aeq,

Saex, bafu, hahd, bahj. (5aiu), 5aiy, (5ajb).
5ak, 5akh,5akl, 5akx,balr, 5ame, 5apl, 5apm.
baqm, (S5aqw), 5bj, 5ca 5ce 5dm 5dw, bek,
S5ew, 5ik, 5in, 5jf, 5in, 5lu, 5mz, 5nw, 5oa.
(50q), 50v, 50x, 5ph, 5qj, 5qy, 5sd, (5se),
5uj, huk, bux, 5xa, 5xau, 5za, 5zav, Tabb.
(7Tadm), (Aafo) 7agn 7ahs 7ajt, T7akh
7di, .fd 7fm,7fr, 7ge, Tho, 7ij, 7jq Tku, (71q),
Tlu, (Tly), 7mf, Tmp, Tno, 7nt, (70t) Toy.
(7q4d), f.sp) sy, 7qz, 8acy, 8ah 8alf, 8aro,

| 8ayu, 8bhau, 8bf, 8bxh, 8cav, 8cea, 8ced, 8cp.

8cq, 8cxi, 8cy, 8cyi, 8dal, 8dgp, 8dnv, 8gq.
Rgz, 8ih, 81r, 8oe, 8pl, 8rg, 8tr, Suf, Rup 8yt.
8x Kk, 8aze, 87t 9aad, 9abf, 9aby 9ado, 9afz,
9a1m 9aj, 9aju, 9anj. 9arr 9asq, 9av}, 9avv.
9axs, 9axt, 9axx, 9bej, (9bdf) 9bdu, 9beg,
9biq, (‘*hht) 9bje. (9bm), 9bmu 9bma.
9hbnf. 9bnk, 9boa, 9bvz, 9bwb 9caa, 9cap,
9cem, %cs. 9cdv, 9cfr, 9cfy, (9c1p), 9cju,
9cjy, 9ckj, 9ckv, 9cp, 9cpm, 9csg, 9ctg,
9cvt, 9cvn, 9evo, 9exx, 9dap, 9db, 9dbj, 9dee,

.9deu Qdev 9dfv, 9dge, 9dkr, 9dkv, 9dlo,

9dms, Odpu 9dun, 9dwx, 9eak. 9efh, 9eky.
quII<yF 9ep, Jev, 9hn. 9lb, 9nv, 9vd, 92d 9zt,

Canadian.—2be, 3bp, 300, 3zt, 4cr, 4lo.
ban, 5bhz, Hgo.

New Z.ealand.—2ac.

Mexican.—1k, 1b,

Argentine.—CBS8, LPX.

By G6CIX, Robert Amshury, 317 N. Friends
Avenue, Whittier, Calif,

(lare), lawe, 1bvl, lcme, ler, 1£d, (lga.;
1my, low 1qp, 1sw, lvj, 2aqs, 2brb, (2cqz
2¢evk, 2cvs 2c¢vu, 2kf 2mu. (3ade) 3adp,
3adq, 3aih, 3avv, (3bhv) 3bue, 3chg. 3ckl,
3hh, ('ijo) (309), 3sf, 4eh, 4fz, 4io, 4iz,
4mi, 4oa, (451) 4tj3, 4uk (5aaz), 5ac1 baef,
5ae‘( bafu, 5ahd 5alil, 5alu, 5asz 5zav b6be,
6cm, Sew, 5hd, b5in, 5ka, 5lu, (5ox). 5ph.
6qy. 5rg, lSsd 5se, Sto 5uk 5ul, 6vv, (8cek).
(6clz), Tafn, 7afo, 7ag1 7ajy, 7bj, 1fq, 7fr,
7gb, 7gq, 7gr, 7gu, (Tho), 7ij, Tku, 7lq, 71y

| 718, (Tmf), 7nx 70y, Tpm, 7qd 7zq, 7zz, 8ala,

8aro 8atp, 8ayu 8bau, (8bnh), Rese. (8cvi),
8cci, 8dal, 8fm, 8ge, 8gz, 8jq, 8kc, 8lr, 8pi,
8sn, 8vq, 8yv (8ze), 9aau, 9abq, 9aey,
9aim 9bcj, 9bdu, (9bht) 9bji, 9bhx, 9bgh,
9bkr, 9bmf, 9bmh, 9hnu. Scem, 9cdv, 9cee,
9cer, 9cfy, (9cip), 9cju, 9cpm, 9ctg, Seotr,
9cvo, 9cvs, 9dcyk, 9cwx, 9ckl, 9daw, 9ded,
9dix, 9dms, 9dng, 9dagh, 9dqu. 9dxm. (9dyt)
Begh 9ehs 9eky, 9bm, 9ek, fei, 9es, 9hk,
9hn, 9mm, 9mn, Inq, 9ny, 9qw, Iwx, 9xi,
9zt, kdka, nkf.

Mexlcan—bx 1b.

Canada.—3ly, 4bp, 4io, ban, bgf, bGgo.
5mn, b5al,

New Zealand.—2ac, 4aa.

Continued on page 46



De Forest
Radiophone

no ground wire

plete within cabinet.

You’d better have a De Forest

WHETHER you have an instru-
ment or not, whether you know
it or not, you have the radio habit al-
ready. Do you go to the theatre? Do
you go to political meetings? Do you
read the day’s news? Do you seek con-
tact with people who offer either amuse-
ment or information? Then you’re
essentially a radio fan, for radio is giv-
ing many of the best of these things in
a way in which they cannot be obtained
elsewhere.

The De Forest is a complete and self-
contained instrument with a loop the
size of a picture frame instead of an
aerial wire, with batteries and loud
speaker self-contained.

It can be easily moved from room to
room. It has a remarkable tone qual-
ity. It brings out the voice or instru-
ment as sincerely and truthfully as the
performer himself does. And it is an
immediate result-getter that is simple
to operate!

Whatever there is in radio, the De
Forest can give it to you. It yields good
results from the beginning and gradually
increasing results as your skill grows.
There is nothing else like it.

It will pay you to look up
a De Forest Agent
He is willing and equipped to teach you the
simple technique of using the De Forest. Let
him demonstrate it in your own home.

DE FOREST RADIO COMPANY, Jersey City, N. J.
Also makers of De Forest Tubes— The ‘“Magic Lamp” of Radio

DE FOREST RADIOPHONE

REG.U.S. PAT.OFF.

REG, U.S, PAT.OFF,

Requires no aerial —

Batteries, De Forest Loud
Speaker, and Tubes com-

Easily movable from room
to room, it is ready to oper-
ate within five minutes after
it is delivered to your home.

You have the radio habit now!

Tell them that you saw it in RADIO
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‘Tonal Beauty Lies Deeper
than the Varnish

EEPER even than the aircuit duagrum—chiefly, indeed. in
the audio transformer.

transformers i the world, have achieved another triumph, in the
world's finest transformer at any price. Rauland-Lyrnic amphfication,
with an ordinary tuner and loudspeaker, has received the plaudits
t musical authonities hitherto skeptical of all radio reproduction.

Perfect amplification makes of radio a joy unending. Who shall

) O L e o e e L S T T oL

IV

engineers, builders for years of the largest selling

enehit 1s not worth the sheght additional cost?

There isromance in the story of Rauland-
Lyric. A request will bring it to you
complete — from the laboratory studies
to the auditions with world-famous
music critics,  Rauland Manufacturing
Company, 2653 Coyne Street, Chicago.
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The price is nins dollars
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The Choice of Noted Music Critics
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Continued [rom page 44
Iy GCLZ-6COW, JU45 reialin Ave,,
Beskeley, Callfornia

laac, labt, labs, lana, ia.e, lary, lat),
laww, lbhm, 1lbie, 1bip, 1bkq, 1lbsd, 1lbvl
lcak, lcbr, lckp, 1lcme, lcmp, lbv, ler,
1gs, 1id, 1ke, 1my, low, 1pi, 1sf, 1wf, 1xae,
1sam, 1lxz, zafp, 2ana, sanm, 2bgi, 2bgo,
2byce, 2byu, 2brb, 2bse, Zcee, 2cgi, Zchk,
z2¢j), 2cepa, 2¢pk, zevj, 2ezr, Zag, zbr, by,
zdn, 2k, 2Ku, 2mu, zpd, 21k, 2xi, 2xq, 3adq,
daih, 3ajd, 3bhv, 3cecx, 3chy, 3chk, 3cjn,
3ab, 3hg, shh, 311, 881, 3wb, dwu, dyou, +by,
1gw, +4ivu, 4jr, 4kl, 4ku, dou, 41j, 4xe, daay,
5acx, baex, dafu, dauhd, daij, dail, daiu, dajh,
bakn, Same, dbamw, dau), bayw. dasi, dap,
5ca, S5cn, Sev, odm, bdw, bek, &ld, bin, bka,
S5lh, S1i, 3lu, dmi, dnw, bduy, Soux, dph, byy,
58d, Dse, buk, oxau, bdza, bdzal, dzav (Luo
mani o's €8 7'8), dada, dadg, Badk, 8ads,
saln, dugm, Sago, Baine, dbamr, darv, 8aLp,
dayu, dbau, ¥bLbf, 8bdk, sdbjv, dbyr, bdbif,
sbuk, dcup, bdced, dcku, dceyi, ddae, 8dal,
sdgp, dduw, ddine, ddnf, ddoo, ddse, dah,
sbou, 8cp, 8gz, dhn, bjy, 8ke, spd, dpl, &r}),
S1v, biy, bLr, Sup, dvy, dxav, dyv, dze, bdzk,
9abf, Yaby, 9ady, 9aen, Yaim, Yalo, 9amb,
Yamx, Yasw, Yauy, Yawe, Yaxs, Yaxx, Ybag,
Ybej, Ybdr, 9bdw, Ybrg, Ybgh, vbht, 9bhx,
Ybkb, Ybmu, Ybmx, Ybnk, YLuf, $bpy, Ybrx,
Ybso, Ybye, Ycaa, Ycuj, Yebz, Ycecs, 9cdv,
Yceu, Ycve, yefi, 9ced, Yegx. Yeli, veip, 9cjy,
yejy, Ycekb, 9Yepm, yelr, Ycvo, Ycvs, Yeyx,
ydace, 9ddp, 9ddv, Yded, Ydev, 9dfh, 9dge,
ydvg, vdit, 9dmj, 9dng, Ydqgu, Ydik, Ydyn,
YeaK, Yeam, Yeus, Yeth, Yely, Yelz, Yegh,
Yeky, Yelb, 9ei, Yem, Yep, Ye¢s, Yhn, Yme,
Ymin, Yny, Ysx, Yxbg, 9xi, Yyb, Yzb, 9zd, Yzt
nfv, nkf, wgh.

Canadian—.oad, 4c¢l, 4er, 4io, Sac, San,
Sba, Lbz, bef, 5gf, dgo.

Moxlcan—1b, bx., N. Z—2ae¢, 4ak.

All c¢.ds gladly answered. pse QSL.

By 1AGS, L, Leslie Mevunscer, 30 Yale
Avenue, Waketield, Masn.

idu, 4cg, 118, 4iv, 415, 1), Ko, 1ku, 4ly,
imi, 4my, {ou, ipb, 4qy, 4sb, 48i, 41), 4un,
{uo, (4ux), dacb, dags, dadou, vaec, daek,
Sajb, bamu, bam, dapc, daex, vayy, bbj, den,
Gic, 5in, 5jf, Ols, Hlu, bni, 5mz, dnw, 5q),
b8e, Lsl, buj, Suk, Syd, vav, tbimn, vty, 6ul,
vrn, tiv, babp, tahz, taib, ealv, talu, 6arb,
taws, tawl, vbbyv, 6bny, tecal, tech, tcel,
tego, Ggw, behil, 6eix, beip, 6cmu, 6Gers,
te. x, 6xad, bzp, 7abp, Tafn, Tbd, idd, Tfq,
Tgb, Tgm, Tgo, igr, jq, Tku, Tig. Tly, Tmp,
Tpm, T2z, daam, dacm, bdbaude, dadm, 8aflq,
daig, dajl, ¥a)y, Sapr, dapu, (darg), daub,
dawt, (daxd), daxn, (dazw), dbecu, Sbew,
Sbdk, 8bdw, (Sben), sbfn, 8bgn, (8bhj),
(dboa), (dboe), >dboug, Bboy, »sb.f, dbLsm,
sbsu, sbsw, (dbvr), bLwk, dbxp, dbyv, dbzf,
8bzb, dbxp, dbzd, dbzk, cbp, (dbecbm), dcei,
scct, (8ced), dejp, deko, Bese, dcud, Scuk,
dCyu, sczy, bddaa, (ddal), »ddah, (8dae),
(sdbin), (ddw), ddev, ddfo, ddfk, (ddhw),
ddgl, sdgp, ddgo, (ddgt), ddhd, ¥dhs, 8div,
(ddki), sdlm, (ddmr), ddmz, ddmk, (sdof),
sdog, ddou, 8dph, sdpk, 8dqv, ddqp, 8drc,
Bdsb, dxbe, 8xbh, Sbn, dbo, dbv, (ady), dfu,
%)z, Smt, (sor), dtj, 8uf, dbvo, (BVvE), dwz,
8xe, (Yado), (Yady), 9aef, Yaen, 9agy, 9aio,
Yaju, Yanf, 9aove, Yaor, Yavp, %9axs, 9azw,
4bbr, Ybej, Ybem, Ybeg, Ybhi, 9bhx, Ybmx,
ybnk, Ybpm, Sbpv, 9bid, Ybie, Ybw, 9bwb,
Ybwx, Ybxi, 9caj, Ycax, 9cbz, (9cc)), 9cel,
Yers, %cgs, Yeht, Ycje, Yejy, Yckl, Yeku, dclg,
(velx), vyepm, Yesg, Yeur, %cvr, 9cwn, 9coxg,
Yexw  9cxx, (9dbj), ¥det, ydel, 9dev, Ydfv,
4dhi, 9din, 9dlw, 9dmx, 9dmy, 9dng, Ydoz,
9dq. (9dtt), $duc, $duj, (vdxl), 9dar, 9dxy,
ydyt, 9cas, Yedh, Yeel, Yefj, Yefh, 9efz, Yegg,
(vegh), %eht, 9¢j, (Yeji), (9ejy), 9ekq, 9eky,
vYelv, Yep, Yes, 9ev, Yhe, (9ib), 9ix, 9mec,
9mm, Ynv, Yny, 9o0a, Yqi, Yvz, yws, (vza)

foreign calls Canadian—2ax, (2f0),
(3mp), 3wv, 3aec, Hgou, Hbz. Cuban—dz
Mexican—bx. Argentine—cb8, English—
sz, YKt, ?2nm, bsz French—38bf, 8go.
Hawaji—G6bdt. New Zealand—iaa, {ag, tak,
2ac.  Australian—2ds. Dutch—pcii. ltalian

ido. German—poz.

GAMO, Al Taggart, 4237 Telegraph Ave,,
Unkland, Calif,

labf, (lajp), lare. (lawe), laww, (laxz),
i1bd, 1bdx, 1be), 1bky, (1chy, (lemp), (ler),
1gv. (1lw), (lon), (low), lyb, lzt, (2atf),
aqh, 2bm, (2brb), 2by, (2cee), 2cej, (2cpa),
(2evu), 2ews, 2¢yq, 2Kkx, 2me, (2rk). 2wr,
3ab, 3adb, (3bg), 3bh, 3bhv, 3bj, 3bta,
dbva bwj. (3¢ne), (3chg), 3ejn, (3hh),
(3jo), 3lg, 3mf, (3qt), 3sf, 3wb, 3yo, ibq,
1z, 1gw, (4i{0), 1kl (dmy), 11), 4ua, (ixey,
S5aaq, (5acl), 5af, (5afu), (Bahd), (5alc).
6ail, baiy, bajb, bak, bakn, 5Same, Batx,
dcu, bef, (8jz). (blh)y, (518), (bnw), (5ph),
5qy, (58d), (6se), buo, 5uk, 5wa, 5wy, bzal,
5zav, 6's es 7's, Saa, 8as, (8abs), 8ada,
Saly, (8anb), 8bau, (8bbi), (8bnh), (Sbpa),
8byd, (8byn), 8bva, (8cp), 8cy, 8cyl, (8dae),
(8dal), 8sdgf., (8dgp), 8doo, S8kec, (8pl).
Snb, 8rb. (drv), (dry), 9aai, 9abf, (9aby),
9acq, (Y9and), Yapa, (9axs), OShav, 9hdf.
(Sbdw), 9bej. 9bfl, 9bhs, 9bht, 9bhx, 9bix,
9bkw, 9blk, Ybmk, 9bmv, 9bpy, 9bwy, 9caa,
(9ces), (9cds), (9cdv), 9ced, 9cfi, (9cip).
9cjc, (9¢jy), (9ckb), 9clq, (9epm), (desg).
Scuc, 9cvs, (9exx), (9cyx), 9dac, (9dan),
9ded, 9dev, 9dge, (9dlt), (9dmj), 9dnk,

Continued on page 48




Write today for your FREE copy of —

Catalog

HIS advertisement is published
to tell you three things everyone
interested in Radio should know.

That we believe Ward’s is today
the greatest Radio store in the world
—that it is the real Headquarters for
Radio.

Second, that at Ward’s you can
buy everythingin Radio without pay-
ing the usual ‘“ Radio Profits.”

Third, that this big 68-page book
—a genuine reference book on Radio
—is yours free for the asking.

Our Radio Experts

This Catalogue is a book gotten up
by experts. It showsall the best hook:
ups, everything in parts and com-

Headquarters
for Radio

: \
\\\\R‘\\

B .dg\ L\\\\\

plete sets—so simple that you your-
self can easily install them.

And it shows only tested and ap-
proved Radio equipment—selected
and tested thoroughly by our Experts
who are up-to-the-minute in Radio.

Write forWard’s free 68-page Radio
Catalogue and see the low prices.

Our 53 Year Old Policy

Every Radio set we sell is guaran-
teed to give complete satisfaction.
In buying Radio from Ward’s you
are buying from a house whose re-
liability is above question. For 33
years we have sold quality goods only.
Address our house nearest you. Dept.
No. 39-R.

Satisfaction guaranteed or
your money back.

O
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2
7
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ﬂ)} »
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il
i

The Oldest Mail Order House is Today the Most Progressive

Chicago Kansas City St. Paul

Portland, Ore.

Oakland, Calif. Fort Worth

Tell them that you saw it in RADIO
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The new Tungar does all the old Tungar
did—and more. It will charge both radio
A and B batteries, with no change except
slipping the wire from one terminal to
another. It charges 2, 4 or 6 volt A bat-
teries—24 to 96 volt B batteries—and
auto batteries, too.

It is simpler than ever to use. Just two
clips and a plug. No need to disconnect
your battery from your set, or make any
change in the wiring. The Tungar charges
overnight while you sleep. And it makes
no disturbing noise.

It is more compact than ever. It has a
new bulb, unchanged in principle, but

more convenient in size and use.

G-E

research has made a good product better!

?30 0,000
Tungars
alreqdy
| In use

The new Tungar charges
both radio A and B bat-
teries, and auto batteries,
too.Two ampere size (East
of the Rockies) . . $18

The Tungar is also avail-
able in five ampere size
(East of the Rockies). $28

60 cycles—110 volts

Keep your batteries charged with a
Tungar—and get the most out of radio.

Tungar

REG, U, 8. PAT. OFF,

[BATTERY CHARGER

Tungar—aregistered trademark—isfoundonly
onthegenuine. Look foriton the name plate.

Merchandise Department,
General Electric Company,
Bridgeport, Conn.

LECTRIC

ON ONE TUBE

BIG FREE BOOKLET tells she story. Califorals users
of CROS8 COUNTRY CIRCUIT hear Atlantie Ceast,
Canada. Cuba, Mexico and Hawall. Atlantle Coast users
hear England to California. Our new plan makes this set
easlest and cheapent to build. One hour puts in operation.
One tuning control. No soldering. Any novice can do it.
Big Booklet Free or complete instructions for 25¢ sumlx or
coln  VESCO RADIO CO.. Box R-117, Qakland, Calif.

Build a Super-Heterodyne
with the Improved
“Airkore” Transformer

Points of Construction

1, Each transtormer Is shlelded
with a NON-MAGNETIC SHIELD,
which prevents Interactlon between
the radio frequency stages and does
away with using bulky shields, thus

> simplifying the construction of a
Super-Heterodyne. A hlinding post Is furnished on each
shleld for connection to Neg. A. Battery.

2. Accurately matched in sets of four.

3. Moulded of genuine Bakellite.

4. Kit Includes 3 matched Intermediate transformers, 1
matched input transformer. Complete Blue Prints giving
every detall for the making of an eight tube set,

PRICE $20.00 Jobbers and Dealers write.
THE RADIOPHONE EQUIPMENT CO.
Write for Bookiet, 1408 W. York St., Philadelphia, Pa.

N
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Continued from page 46
9dpd, 9dpx. 9dqu, (9duo), 9dwx, 9eam, 9efh,
9eht, 9eky, 9bm, 9dm, 9ex, 9ny, 9wa, (9x1),
9zb, 9zp, Yzy, (Yzt). Canadian—1br, (2be),
(4cr), (4fv), (4gt), dio, 4nf, 5af, (ban),
6ba, 5bz, 5ef, bgo. Mexican—I1b, bx, New
Zealand—4aa, (4ag). French—3ag. Please
QSL as I answer all cards. QRK GANO?
At 9DMA, Caledonlia, Minnesota
laae, laac, laar, laau, laal, labf, labt,
laid laii, laiv, lajg, lajo, lajw, lakz, lana.
laox, Jagm, lare, tarc, lark, lary, latj,
laww, layt, lbcu, 1bdw, 1bgq, 1bhm, 1bhn.
1bip, 1biq, 1bkq, 1bsd, (1bub), 1bvl, lbzp.
lcab, 1cak, 1lcbg, lccx, lcg, lcit, 1cln, 1cme,
lemp, lemx, lcqm, 1da, lef, 1ga, 1gv, lhn,
1jg, 1ke, 1kr, 1ml, 1my, loi, low, 1pl, 1py,
1sf, luw, 1lve, 1rd, 1xav, 1lxm, 1xt, 1xz,
2aan, 2abj, 2aco, 2acs, 2adu, 2afo, 2afp,
2ag, 2agy, 2agw, 2ale, 2alg, 2amn, 2amo,
2av, 2axf, 2axq, 2ayp, 2bbr, 2bbn, 2bbx,
2bgg, 8bir, 2bl, 2bm, 2bmg, 2bo, 2bqb, 2bqo,
2bqu, 2bgw, 2br, 2brb, 2bre, 2bsc, 2bv, 2by,
2ca, 2¢hg, 2cdf, 2cdv, 2cee, 2cg, 2cgl, 2cg},
2chh, 2¢chk, 2cje. 2¢jj. 2cjr, 2¢cpd, 2¢8l], 2cty,
2cva, 2c¢vu, 2cwa, 2c¢wj, 2cyw, 2czq, 2czr,
2dd, 2dn, 2fk, 2fl, 2gl, 2ha, 2ku, 2KkX, 2meo,
2me, 2mu, 2qh, 2qs, 2rk, 2rr, 2ud, 2we, 2wr,
2wz, 2zb, 3aaw, 3ach, 3ade, 3adp, 3adq,
3adv, 3aeq, 3ais, 3ajd, 3alm, 3auv, 3bel.
3bg, 3bhv, 3bjp. 3blb, 3bmn, 3bmt, 3bng,
3bob, 3bof, 3bpm, 3bpp, 3br, 3bss, 3bta.
3btu, 3bva, 3cb, 3ccu, 3cex, 3edq, 3cf, 3cge,
3che, 3chg, 3chk, 3cjn, 3ckj, 3csk, 3cr,
3gc, 3gy, 3hs, 3kd, 3kl, 311, 3mf, 3o0q, 3pp
3qe, 3qv, 3qt, 3sf, 3tp, 3wb, 3xx, 3zo, 328,
4ai, 4cl, 4cr, 4do, 4eb, 4eh, deq, 4fg, 4ft.
4fz, 4io, 4js, 4ke, 4ku, 411 40a, 4pd, 4qf,
4qy, 4rm, 4rr, 4si, 4tj, 4tw, 4uk, 4xe, baaj
S5aaq, baaz, babn, 5ac, b5adh, baef, baeh,
Saek, baex, bagh, 5ag), 5agl, 5agq, bahd,
Saib, bail, baio. baiy, 5ajj, 5ajn, 5ajt, bakh,
5akn, 5alz, 5am, bame, bamf, 5aom, bapq
5api, basd, bash, batz, 5bb, 5ca, bcm, 5cn,
5dw, 5ed, bek, Sew, 5fe, 5fs, bfv, 65gj, 5gk,
5hi, 6hl, 6hp, 5hu, 5hy, 5ii, bin, 5jf, 5ju,
5ka, 5kn, 5kr, blh, 5lu, 6mi, 5ml, 6mo, 5o0e,
S5ov, 5ph, 5pi, 5qh, 5ql, 5q8. 5rh, bru, &se,
5sd, buk, 5vv, bwk, 5wt, 5yd, bxau, bza,
5zav, Szaj. 6ab, 6abc, 6ac, 6ach, 6afg, 6age,
6ahp, 6ajh, 6aji, 6alo, 6alv, 6ame, 6amm,
6apw, 6aqd, 6arb, 6ase, 6avb, 6awt, 6bas,
6bba, 6bbh, 6ber. 6bdi, 6bfi, 6bgv, 6bip,
6bjj 6bjv, 6bka, 6bku, 6bnt, 6bph, 6bgr,
6bqu, 6buf, 6bvm, 6bwl, 6cet, 6cde, 6edg,
6cgo, 6chi, 6chl, 6cia, 6cje, 6ckj, Seml,
6cmu, 6cnl, 6com, 6cqe, 6cto, 6ew, 6gt,
6hk, 6ih, 6im, 6ji, 6jz, 6nx, 6of, 6qi, 6rn,
Sur, 6ve, 6vr, 6wi, Tabb, Tacf, 7adf, Tadi,
fagn, 7aha, 7ajt, 7ajy, 7ald, 7alk, 7ar, 7dd.
7gb, 7gs, 7ij, 7is, Tiu, 7jq. Tjr, Tku, Tkz,
7mp, Tno, 7ot, 70k, 7qe, 7qf, 7sl, 7Tuh, 7zq,
8ah, 8ak, 8ap, Kaeb, Saee, 8aey, 8ago, S8agw,
8ahi, 8ahk, 8ahm, 8ajf, 8alg, B8alx, 8aly,
8amd, 8ans, 8aow, 8aro, Sarw, 8ase, 8asq,
8ava, 8axt, 8ayp, 8ayw, 8bau, 8bbf, 8bdk,
8bdw, 8bfe, $bgo, 8bhp, 8bjz, 8bnm, 8bqa,
8bgn, 8bar, 8btv, 8buy, 8bvr, 8bvu, 8bxs,
8bxt, 8hzf, S8cad, Scae, 8caz, 8cbp, 8cel,
8ccn, 8ccr, 8ccx, Scei, 8ce), 8cfm, S8cjp,
8cke, 8ckl, S8ckp, 8cle, 8cnz, 8col, 8coj,
8cpf, 8cpp, 8cre, 8cse, S8ctz, 8cuk, 8czy,
8daa, 8dae, Sdac, 8dal, 8dcg, 8dde, 8ddt,
8ddw, Sded, 8dfb, 8dgm, 8dgv, 8dhw, 8dil,
8dme, 8dmf, 8dmr, Sdnf, 8doo, 8dou, 8dp,
8dpe, 8dpn, 8dnf, 8drs, 8dsn, 8fa, 8gh, 8gz,
§ii. qu, 8jz, 8ir, 8mm, 8nb, 8pl, 8rv, 8sp,
ggp, 8vt, 8wo, 8xbe, sxe, 8xw, 8zae, 8zg,
zor,
R Canadians—1ar, 1bq, 1dd, 1dq, 2be, 2bn,
2cg, 3aa, 3aec, 3ck, 3co, 3fec, 3fu, 3hg, 3ka,
3ly, 3sp, 3tf, 3ws, 3wx, 3zb, 321, 3zt, 4ae,
4cr; 4dq, 5ah, 5ak, 5bz, 5go, 9ad, 9bj. Comm.
—Ncg. nfv, nkk, wgh, wwv, 6xi. English
—Ger, 2ku, 2nm, 2yt. French—S8ab, 8sm.
Mexican—1b, Fones—3bhy, bacu, Sahw,
bars, 51, 5l1s, 51w, 5qa, 7ahc, B8ayl, 8ayw,
§b<;a, 8bqn, 8bre, Sdat, 8def, 810, 9abx, 9aj,
Jajw, 9avt, Yayq, Ybe, 9bdq, 9bft, 9bjj,
9bmk, 9bq, 9bwl, 9bye, 9byvy, 9bzy, 9caa,
?cl?r, 9clb, 9cop, 9cuh, 9dfe, 9dhl, 9dhy,
(Jdlg. 9d!lr, 9dme, 9dpe, Ydpf, 9ebq, 9hx,
Ymy, 9pf, 9pq, 9tr, 9tz, 9uayl, 9wy, Syau.
Ilzggs o}f)labov%}%\re(ard on portable at St.
ui. ease me Dec.
Will QSL all Savas, ec. 17 to Jan. b.
=
At 6BKU, 810 E St., Oxnard, Calif.
. lajx, lare, lavp, lemp, 1sp, 2ana, 2bum.
2brb, 2Zepx, 3cde, 3cex, 3bel, 3sp, 3auw.
4fa, 4ft, 4rh, 4tw, 5abe, 5abo, bado, (5ak).
(bare), 5af, (5gu), 5ht, 6ou, 5pq, 5qh, 5qu.
S5vu, (6ceu), (7abb), (7adf), (7adg), 7aha.
cald, 7dx, (7hb), (7ho), 7jn, (7lw), (70k),
(70ol), Tpz, (7qf), (7sp), Tuh, (7uj), 8alx,
8am§, (8beu), 8bjz, 8blb, 8boc, 8bqa, 8bql.
(8cci), 8cew, (8czy), 8dat, 8db, 8ded. 8doj
?dqn, 8ed, 8eh, 8wy, 9agl, 9ami, (9amp;.
Yand, 9aop, %avv, (9ayq), 9bay, 9bbj,
(9bce), 9bde, 9beh, 9bhb, (9bio), 9buv,
s()?il})(':::mbdm]‘:dfg' 9c)e, gcl?, 9cvn, 9¢yq, 9czl,
b sl, eac), Jecl, 9efe, 9egs, .
9hp, 91z, 9pb, 9ud, °E Sela
Canada.—(5ba), 5A.
Porto Rco—ije.
6BKU h:g.s plenty of gsl crds and wi
answer ani es all erds promptly. Tri it
and see. Pse let me kno if u hr mis 1gs.—
Anx. Continued on Page 88



250 W. 49th St.
New York

SERVICE, Inc.

Haynes-Griff
RADIO 41 W. 43rd St., New York City
MAIL ORDER DEPARTMENTS

n

111 So. Clark St.
Chicago

A. J. Haynes, Associate
Institute Radio Engi-
neers, designer of the
new De Luxe Super-
Heterodyne.

‘‘Radio Dispatch’” is an entirely new
type of radio publication. It is person-
ally edited by Mr. Haynes. Each month
it brings you complete information on
the new circuits, new parts, and new
accessories. Itis Mr. Haynes’s personal
message to thousands of friends in all
parts of the country who depend upon
him to keep them informed on “What’s
New in Radio.”

Here is exactly the radio information

and address today. Use the handy

“Radio Dispatch” is absolutely FREE. No subscription.no obliga-
tion of any kind. Don’t miss the next number. Send in your name

The De Luxe Haynes
Super-Heterodyne

The new De Luxe Haynes Super-Heterodyne is the result of a
year's experimentation and research by A. J. Haynes and his

laboratory assistants.

Since the first appearance of the Haynes Simplified Super-Hetero-
dyne in January, 1924, Mr. Haynes has concentrated on the
development of a De Luxe Super-Heterodyne, one that would
represent the last word in super-heterodvne construction for the

man who builds his own.

And now Mr. Haynes gives for the

frst time a complete description of the De Luxe Super-Hetero.
dyne embodying the utmost selectivity and sensitivity—and with
distance range limited only by location and atmospheric conditions.
Many of the remarkable results achieved by Mr. Haynes are
directly dependent upon new and specially designed apparatus.
Substitution of different parts is bound to mean a sacrifice in

operating efhciency.

Haynes-Griffin Mail Order Service will give immediate delivery
on the following items called for by Mr. Haynes.

Each Month—Live News of
® the Latest Radio Developments

Exact Parts Specified by Mr. Haynes

3 Haynes-Griffin .0005 Geared Vernier Conden- 1 .006 mfd. Dubilier Condense: $ .75
SOTS: - pivif i - s ats ndilesd £ s Yans 1 5 4 each $8.00 2 .5 mfd. Dubilier Condensers each 90
1 Rathbun 3-Plate Condenser........... e 1.00 1 .002 mfd. Dubilier Condenser .40
1 Haynes-Griffin 200-400 Ohm Potentiometer.. .75 2 .1 meg. Daven Resistances each .50
1 Haynes Griffin 20 Ohm Rheostat .75 1 .2 meg. Haynes-Griffin Resistance .50
3 Benjamin Standard Base Sockets each 100 | 1 .1 meg. Haynes-Griffin Resistance .50
5 Hoosick Falls Type 199 Sockets ..each .50 | 3 Amperites with mountings. each 1,10
1 Haynes-Griffin Type 91 Audio Transformer.. 5.50 | 8 Eby Binding Posts.............. each 20
1 Resistor Coupler (Daven)........ . 1.50 | | 0-10 Jewel Voltmeter........ 7.50
1 Special Osc1!lat|on Coupler....... : 3.25 | | 7 x 18 inch Bakelite Panel, drilled and engraved  5.25
1 Special Radio Frequency Transformer. . 3.50 1 Cutler-Ham A Batt Switch 60
1 Set of 4 Matched Haynes-Griffin Intermediate utier-Hammer ery Swite ’
Wave Transformers............. : 20.00 | ! Haynes-Griffin Double Circuit Jack 60
1 Type H-G 2 Input Condenser = 175 | 1 Haynes-Griffin Single Circuit Jack .. .50
2 .00025 mfd. Dubilier Condensers, with leak 1 Marco Single Pole Double Throw Switch .70
mtg........ S — TR N A e each .45 | 1 Wood Baseboard, 17 x 914 inches......... . 75

All

you have been looking for. Complete
description of new apparatus— how
much it costs—and how to get it as
quickly as if you were located next door
to a big radio store.

Thousands of radio experimenters
throughout the country are finding
“Radio Dispatch” invaluable in keeping
up-to-date in radio. They like its frank-
ness and its complete description of the
new things in radio.

coupon.

axxx Hadio Dispatch **~*= .
The Last Word In Radio Development / 7
PTPaprforat i ity Sy b /7
a - /7
Here 1s & new pablicatien for Radio 7/ R-2
eiperimenters. A ] Hayaer uih
Radio fans hew they an leep wp HAYNES-.
with the latest developments lr/ GRIFFIN
ELaginerring. RADIO

4 SERVICE, Inc.

250 W. 49th St.
New York City

111 South Clark St.
Chicago, Ill.

o Please put me on vour mail-
/  ing list for Radio Dispatch. |

!

4 understand that it obligates me in
i /7 no way whatever.
HAYNES-GRIFFIN RADIO SERVICE, Inc. A
Mail Order Departments e Address
250 W. 49th St., New York City 111 So. Clark St., Chicago ,~7 ~
Tell them that you saw it in RADIO
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Non-Dielectric Condensers

Used in the

Pra
XLS5

HE A. C. Electrical Co., in designing
I their Polydyne Receiver, looked for the
make of condenser which could stand up
under all sorts of nsage without lessening its
efficiency one particle. That their choice was
the HE ATH RADIANT Condenser bears out
the HEATH claim of permanent efficiency.
The adjoining panel explains the principal
reasons for this extraordinary durability.
Everything about it impresses you with its
scrupulous workmanship.
You want to make your new set the best yet
~—then learn about these ‘“better condensers.”

PRICES FOR VERNIER CONDENSERS

With Without

Dial Dial
No. 12AV 12 Plate . $5.00 $4.35
No. 24AV 24 Plate oo 550 4.85
No. 44AV 44 Plate. . I 6.50 5.85

Non-Vernier types in all capacities.
Iteath Sockets with the Exclusive Shock Ab-
sorber Feature. Price 75c.

Heath Genunine Bakcelite Dials in 2, 3, 4-in. sizes.
See the Heath Condenser at your dealer’s.

Write for Literature
HEATH .\\\/, RADIO &
A
Electric ‘&\Q,Q-'A/,I/Z/ Mfg. Co.
208 First o——QF @ﬁ‘ﬁ Newark,
Street \55 N. J.

Canadian Distributors: Marconi Wireless Telegraph Co.
of Canada,Ltd., Montreal, St. Johns, Vancouwver,
IWinnipeg, Halifax and Toronto.

Pacific Radio Distributors:
FREDERIC L. TOMLINSON CO.
1113 Wall St., Los Angeles, Cal.
443 D’acitic Bldgz., San IFraneiseco, Cal.
1512 Boylston Ave.,, Seattle, Waxh.

Grounded Metal
End Plates

Permanently Flat
Plates

Stamped under huge
presses to absolute
flatness, tempered to
prevent warping.

Micrometer Geared
Vernier

Ordinary adjust--
ments reduced by
separate geared ad-
justment to hair-
breadth distinction.
We guarantee the
Heath Vernier Con-
denser to be more
highly selective than
any condenser em-
ploying a vernier
which actuates ALL
of the plates.

AVAVAVAVAVAVAVAVAVAVAVAVAVAVA)

25¢

RADIO LOG BOOKS

Postpaid anywhere
“RADIO,” S. F,, Cal.

,o'l 40¢

each in any value
from ¥ to 10

FRESHMAN SUPERIOR

You can depend upon them to

remain accurate at all times
Made of high resistance material impreg-
nated throughout (not coated paper). Un-
affected by climatic conditions. Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contact at all times.
At your dealer’s, otherwise send purchase
price and you will be supplied postpaid.
Chas. Fresbman Co,, Inc., 106-71h Ave., N, Y.

AVAVAVAVAVAVAVAVAVAVAVAVAY.
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Be A Radio Expert §
Earn $60 to $200 Week

Wonderful positions now open for ship operators &
commercial radio experts. Travel & see the world,

RADIO BOOK tells how you can quick-
Free ly qualify as expert in this new, fascinat.
ing, money-making profession. Actual training on
smazing array of radio and electrical equipment,
Write today for big FREE BOOK giving all facts.

NATIONAL ELECTRICAL SCHOOL
Div. P, 4004 S, Figueroa, Los Angeles

IS e s o ———— "]

Tell them that you saw it in RADIO

CONSTRUCTING A QUALITY

SUPER-HETERODYNE
((,'onll'nucr/ from Page 13)

way of the point where the radio fre-
quency amplifier goes into oscillation.
The potentiometer may be set at this
point, and very rarely need be changed.

Make a log record of both the tuning
dial and the oscillator dial. This may
assist you when locating stations near the
same wavelength and also serve as a
record, should you wish to hear the
same station again. i

If the set does not function as out-
lined, you should look for the following
sources of trouble before blaming the re-
ceiver itsclf: 4 or B batteries discharged ;
loop, phones or loud speaker out of
order; broken connections leading to the
set; poor tubes.

[f none of these are found to be the
trouble, try a pair of phones across the
primary of the input transformer, turn-
ing the oscillator dial slowly if whistles
are heard it shows that the first de-
tector tube and oscillator are working
properly. This leaves the trouble to a
large extent in the intermediate fre-
quency amplifier which should be tested
again very carefully.

[f the potentiometer does not control
the oscillation of the intermediate fre-
quency amplifying tubes, their circuit
should be looked over, as there is prob-
ably a broken connection in the wiring.

If body capacity is apparent in the
tuning of the loop condenser, this would
indicate that the first detector tube is in
an unstable condition. To overcome
this, reduce the amount of capacity in
the Chelton condenser and cut down the
filament current in the detector tube.

Many friends of the writer have con-
structed the set described herein with-
out assistance from him and all these
“supers” have proven satisfactory. I
trust that those of my readers who build
this set may have equally good results
which I hope will come up to their ex-
pectations. The author is at all times
desirous of receiving criticisms and sug-
gestions regarding this set and the re-
sults obtained with it, as it is through
this method that we all enrich our store
of knowledge.

Don’t throw away the No. 6 dry cells
when they are too far run down for
your set. Use them on the door bell,
and they’ll. last nearly as long as new
ones, in the latter service.

Sometimes, when using a Tungar or
Rectigon bulb charger, you will find the
filament sagging, which indicates an ap-
proach of the end of its life. If this is
the case, you can quite often save the
tube for many more hours, if you turn
it upside down, and let the sag go the
other way.




-

TABLE TYPE

16 Inches High
21Y% Inches Wide
14 Inches Deep

Just ONE Dial to Turn to Get Coast to Coast Range
Just ONE Dial to Adjust to Get Perfect Tone Reception

Just ONE Dial to Tune to Get the Utmost in Selectivity

Years ahead, the sensational simplified Mohawk 5-Tube Receiver now
contributes the most drastic and far-reaching improvement for the univer-
sal enjoyment of radio. Never before has loud speaker reception been so
simplified and dependable that head phones are not required, and tuning
skill is no longer necessary.

The new Mohawk creates new conceptions of what loud speaker radio can
do. No more difficult tuning on complex multiple controls. Handle all your
control on just ONE dial. Reach out from coast to coast. Cut through local
stations at will. Bring in distance loud and clear on the loud speaker.
Repeat your tunings on identical dial settings as often as you like. Children
can do it—elderly people—anybody among your family and friends.

Five tubes have long been recognized as the most efficient, practical coast
to coast power—and with the new Mohawk everything heretofore possible
on any other 5-tube set is now achieved so much faster, easier and better
on just ONE Dial (and at no greater cost). The knife-like sharpness of
tuning and the resulting greater beauty of tone and loud speaker
volume exceeds anything you have ever heard.

Send for the new facts. Compare the Mohawk on the basis that

on just ONE Dial it will surpass the performance of any other set,
The new Mohawk stands alone — traly the last word in radio.

MOHAWK ELECTRIC CORPORATION

2250 DIVERSEY BOULEVARD, CHICAGO, ILL.

The

DEALERS: Limited territory still available,
Write or wire at once for Complete Informa-
tion on attractive Mohawk Franchise.

CONSOLE TYPE

51 Inches Righ
21 inches Wide
16 Inches Deep

Mohawk sets are a quality product
through and through. Built in
THREE MODELS. Each encased
in a distinctive type, hand-carved
Adam-Brown walnut cabinet in-
stantly appealing to the artistic
taste of the most critical. Console
models have LOUD SPEAKER and
battery compartment built into the
cabinet.

5 Tube Receiver

Tell them that you saw {t in RADIO




No antenna

~Just the Ducon

No more need to labor and
toil over erecting an aerial.
No more need to worry about
the appearance of a bulky
indoor loop in your home.
The Ducon saves your time
—and solves your problem.

Screw the Ducon into any ac-
cessible electric light socket
and when you want to hear
a program just tune in.

The Ducon brings in the sta-
tions clearly. The fact that
over 400,000 fans use it is
convincing proof.

Try it. You can purchase a
Ducon on a five-day trial
basis from your radio dealer.

Dubilie

&

I'he Ducon sells for $1.50
in all reliable stores

CONDENSER AND RADIO CORPORATION

fits Grid Leak
any mounting

FRESHMAN PLUNGER
TYPE VARIABLE GRID LEAK

was designed especially for the _non-tecjh-
nical zet owner who can replace in an in-
stant the fixed grid Ienk.wnt_h tljus new,
efficient cartridge type Variable Grid Leak:
without requiring the
change of a single wire. v
At your dedler //\
or by n post- ~
yaid. Write for 65
free cuatalogue. X c
106-Tth Ave.
New York

RADIOCAST
WEEKLY

48 Pages of
Programs, Photos, Humor,
Musical Reviews, Schedules,

Tables, Editorials, Etec.

50 Per Radiocast Weekly
Copy 433 Pacific Bldg,,
SAN FRANCISCO

A DE LUXE SUPER
(Continued from Page 17)

If the wiring has been properly fol-
lowed and the right apparatus used, the
radio frequency tube can be easily neu-
tralized with the small three-plate con-
denser. This point of neutralization is
reached when the tube will not oscillate
even though all three dials are brought
into resonance. It will be found that a
slight change in this adjustment will be
necessary when going from very low to
very high wavelengths. However, the
adjustment is not bothersome and does
not change over a comparatively large
wavelength band.  When the right point
is found the neutralization is perfect and
the first tube cannot be driven into
oscillation even when the oscillator is
brought directly into resonance with it.

This is where the average tuned radio
frequency ahead of a super falls down.
Even ordinary forms of neutralizing are
not sufficiently effective to prevent the
tirst tube from oscillating when the
resonance point of the tuned r. f. circuit
1s crossed by the oscillator.

By slightly unbalancing the neutraljz-
ing condenser, not sufficiently however,
to allow the tube to oscillate, and by
using maximum regeneration in the in-
termediate amplifier, this set can be
made to tune so sharply that it will ac-
tually distort by cutting side bands of
the received signals. This means that
the operator has absolute control over
the set and can always tune up to the
limit of possible sharpness.

What can actually be accomplished
with any particular set under various
conditions and in various locations is
speculation and depends almost entirely
upon the location conditions, amount of
noise present, etc. This set, however,
gave a very good account of itself during

| the recent trans-Atlantic tests, when it

Tell them that you saw it in RADIO

picked up several Furopean stations in
a thicklv populated suburb of New York
City. It is certainly more sensitive and
capable of sharper tuning than the
straight super-heterodyne. More than
this it would be hard to say for anv set.

Don't forget to check the polarity of
vour head-set when putting it on an
amplifier. I you don’t get the polarity
right, the permanent wugnets in the
phones will be demagnatized, and will
be rendered practicallv worthless.

When charging lead storage batteries,
remember that a long slow charge is
much better than a short one at a higher
rate.

Keep a good watch on the diaphragms
of the telephones. If they are bent, even
if ever so slightly, it will practically ruin
them for reception.  Get a couple of new
ones, anyway, and see how much better
they work in the phones.
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You Li!ee it Better
- When You Build it

e

HE American boy is a natural-born builder.

His imagination—his inherited constructive
spirit—craves a worthy objective.

There is nothing that so satisfies the natural

creative ability of American boys—youngand old
—as the building of a radio set; for when a radio
is finished it brings to the boy the world’s best
entertainment and education from far and near.

Many of the achievements in modern radio
reception have been made by young men who a
few years ago built radio sets, listened to code
messages, and were the first to listen in when
speech and music were first broadcast.

Building a radio receiver is a happy event
in any boy’s life.

Yourself

THE 5-TUBE

GhOMPSON
NEUTRODYNE

KNOCK-DOWN SET

LICENSED TYPE K-40

The Thompson Knockdown Licensed Neu-
trodyne Set contains parts that have been
developed by famous radio engineers of many
years experience. The perfectly designed and
perfectly matched Thompson parts are in no
way similar to ordinary parts. Thompson neu-
troformers and audio transformers, that have
made the Thompson quality of tone reproduc-
tion famous, cannot be bought separately.

The Neutrodyne circuit, which was designed
since present-day broadcasting was perfected,
plus Thompson experience of many years in
radio, make the results from Thompsor.
Knockdown Set superior to any Knockdown
Set on the market. It is easv to assemble.

cAll Parts included in Case
‘No drilling necessary

All parts, (except batteries and tubes) needed to assemble the

Thompson 5-tube Neutrodyne Knockdown Set are packed
in a case with the Thompson 16 page instruction booklet.

This booklet contains easily understood build-
ingdirections together with photographs, dia-
grams and actual size blueprints—everything
to make building a Thompson Knockdown
Set about the easiest thing you haveever tried.
The Thompson Knockdown Set is only
$72 at good radio stores.

R. E. THOMPSON

MANUFACTURING CO.

= e Maker of Thompson Neutrodyne Radio

s ﬁfl'"' Ragio Manuucw"'l‘ I i
H 211923 and W
‘,‘.‘{,"'mumco‘ﬁ.ﬂl"h E

L W™ Oiner Patenns Pending %228 3

Ucensed by we

Receivers and the Thompson Speaker.

30 CHURCH ST., NEW YORK, N.Y.
“Exper;e;zce is the Vital Factor in Excellence’

nowedsn Bay

5
:
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300 TO 30,000 METER RECEIVER
(Continued from Page 22)

is used for the detector tube; two 45-

volt batteries in series for the amplifier.

The entire radio-frequency section of
the panel is shielded with a piece of
grounded copper sheet. A copper sheet
is also mounted in the oak cabinet, at
right angles, to the panel. When the
set is in place, this sheet goes in between
the primaryv and secondary variocouplers
and loading inductances. This limits
coupling between the two circuits strict
d ly to that obtained through the rotor
\ winding in the primary variocoupler. Ad

ditional long-wave coupling may be had
through the large honeycomb coils on
the front of the panel. These are usually
left loosely coupled, by setting them at
right angles.

In mounting instruments on a shielded
panel, care should be taken to cut holes
in the copper around all screws and
metal parts that are in electrical con-
nection with any circutt. Panel and
shielding should be completely laid out
and drilled before permanently mount-
ing any pieces of apparatus.

When assembling the receiver, it is
not advisable to solder too many con-
nections before the instrument has been
tested and adjusted, as it may be found

Surface leakage exceptionally low

with this panel---built to order for radio

THE needs of radio are special.
Better results have invariably fol-
lowed the use of apparatus and ma-

Radion is mechanically right, too. It
resists warping. No special tools are
needed to make a clean-cut, workman-
like job. Everybody knows that it is
the easiest material to cut, saw or
drill. Comes in eighteen stock sizes.
two kinds, Black and Mahoganite.

Better performance will make it
worth your while to ask for Radion by
name, and to look for the name on the
envelope and the stamp on the panel.
Radio dealers have the exact size you
want for your set.

Send for booklet“Building

terial designed for its own

demands.

Radion is a special material, devel-
oped to order by our engineers to
meet the needs of radio. IFor radio-
frequency insulation its characteris-
tics are highest as proved conclusively
by authoritative laboratory tests. Sur-
face leakage and dielectric absorption
are shown to be exceptionally low.

unique

You can see the difference

by the finish o ]

You can see that Radion
is different if you look
at the finish., That high-
polished, satin-like sur-
face is not only good
looking, but useful as
well. Moisture and dirt
cannot gather to form
leakage paths and cause
leakage noise.

Other
‘Radion “Products

The same qualities of
low-loss insulation and
attractive appearance
characterizes Radion
dials (to match panel),
binding post panels, in-
sulators, knobs, ete., also
the new Radion built-in
horn.

Your Own Set”

Our new booklet, “Build-
ing Your Own Set,” giv-
ing wiring diagrams,
front and rear views,
showing a new set with
slanting panel, sets with
the new Radion built-in
horn, lists of parts and
directions for building
the most popular circuits.
—muailed for ten cents.
Mail coupon today

AMERICAN HARD RUBBER COMPANY
Dept. M-2, 11 Mercer Street

New York City

necessary to make some alterations be-
fore the best results are obtained. Sold-
ering paste must be carefully cleaned
off after soldering, using small pieces
of clean rag well moistened with gaso-
line or alcohol. Insulation should be
thoroughly cleaned between the contacts
or taps of inductance switches.

The front mounting of the tubes on
this set is a practice that does not seem
to be often followed. It has several
advantages. T'ubes may be easily re-

) Chicago Office: Conway Building
Pacific Coast Agent: Goodyear Rubber Co., San Francisco, Portland

Rapion

The Supn’mt: Insulation

moved and replaced; comparative tests
of various tubes may be most conven-
iently made; and finally, but not least
in importance, the socket springs may
be frequently cleaned without trouble.
Faulty contact between socket springs
and tube prongs is responsible for poor

American Hard Rubber Company
Dept. M-2
11 Mercer St.,, New York City:
Please send me your new booklet,
“Building Your Own Set,” for whieh
I enclose 10 cents (stamps or coin).

PANELS Name. operation of radio receivers to a sur-
| Address prising extent—oparticularly in the case
‘Dials, Sockets, Binding Post Panels,elc. Cityoo State.. . of contacts to type 200 and 300 detector

tubes. It is sometimes necessary to clean
the socket springs every two or three
days, to keep them right.

This nuisance can be eliminated as
follows: Take a silver dime, file it
smooth on one side, and then cut it with
a hacksaw into four equal quarters.
Solder these, smooth side up, onto the
top surfaces of the contact springs in
the detector tube socket, taking care to
get them as flat and neat as possible,
and using no more solder than necessary.
Be sure to leave adequate space between
the silver pieces to avoid short circuits
oy bridging over by tube-prongs when
tube is being inserted or removed from
socket, If the piece of silver on the plate

spring is got too close to the adjacent
Continued on page 56

RADIO INSTITUTE OF AMERICA

TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO

If you cannot attend the Radio Institute of America in person the same instruction can
come to you through our recently inaugurated “HOME STUDY COURSE”—Investigate.

% ¥

\ V2l

28 Geary St.
98 Worth St.

Detailed information free on request.
Conducted by

THE RADIO CORPORATION OF AMERICA

Phone Garfield 4200
Phone Franklin 1144

San Francisco, Calif.
New York City
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FADA Neutroceiver No. 175-A

Mahogany cabinet. Inclined panel

and roomy battery shelf.

5 tubes.

Price (less tubes, badtteries, etc.)

$160.

Indecision vanishes when you hear the FADA

RADIO shopping ends tri-
umphantly when you find the
FADA. People who know
radio and have conducted com-
parative tests say that the
Neutroceiver is the best they
have ever tried. Have the
FADA Neutroceiver demon-
strated in your home. Listen
to its marvelously faithful re-
production. Tune in a dis-
tant station yourself loud and
clear and see how easy it is.
Observe the beautiful cabinet
design. You will exclaim:
“At last! This is just the

set I have always wanted!”

If you prefer a set with self-
contained loud speaker, the
FADA Neutrola Grand meets
your desire in this respect, as

in all others. Whether FADA

Neutrodyne receivers are the
first or the fifteenth make you
investigate, they will be your
final choice. You need look
no further. Through the
FADA Neutrodyne your radio
wishes become realities. See
your dealer.
F. A. D. ANDREA, INC.

1581 JEROME AVENUE NEW YORK

Tell them that you saw it in RADIO

FADA Neutrola
Grand
No. 185/90-A
The five-tube
Neutrola 185-A,
mounted on
FADA Cabinet
Table No.
190-A. Price
(less tubes, bat-
teries, etc.)

$270.00
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specify Micadons.

for different requirements.

MICADONS

Condensers of Fixed and
Permanent Capacity

You will have condensers that maintain their capacity if
you buy Micadons. These accurate Dubilier condensers are
found in over ninety per cent of all sets made by amateurs
and manufacturers throughout the country The experts

The name Dubilier on a condenser has the same meaning
as the name Sterling on Silverware

is a Micadon for every circuit—different types are made

For free booklet showing method of soldering Micadony tn radio cireuirs
address: 43549 West Jth Street, Nea: York

Dubilier

highest quality. There

CONDENSER AND RADIO CORPORATION

CONDENSER

jth, . Worm'Drive

Wthe “ERNIER

23 7z, #5900
Jor Sale
Everywhere

RICAN BRAND CORPORATION
SY PARK ST.  NEWARK. N.J.

$6

——— e

De Luxe Extension ;

Reversible |
Pluy

Adapted to every make of lond |
speaker phonograph attach- |f
ments—head phones. |

Designed with a double purpose.

\ radio convenience eliminating
distortion

Made to Fit Each Other, Extending
to Any Distance

Price $2.00 Complete

I
| WESTERN RADIO, INC.

1224 Wall St.,,Los Angeles,Cal. i
| Western Distributors

{ e —
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Continued fram page 34

filament spring, you might construct a
death trap for your tube. Silver contacts
on the socket springs alone will usually
eliminate all trouble with faulty con
tacts. If it does not, solder similar pieces
of silver onto tube prongs. These may
be removed and soldered onto new tube
when old one is discarded.

The tilament ammeter on this set
measures current supplied to the detec
tor tube only. It is not essential, but i
convenient. T'he best operating point
can be quickly returned to every time the
set 1s lighted. A filament ammeter would
be of less value on amplifier tubes, as
they are easily adjusted te maximum sig
nal or music volume. By having tube:
front-mounted excessive incandescence
of the filaments mav at once be noticed
and the current reduced accordingly.

For the most efficient operation of
this receiver over all waves, two aerials
should be used. For waves below 500
meters, an aerial of 150 feet in lengtl
will give best results. On long wave:
an aerial of one or two wires from 300
to 900 feet long will be found extremels
good. 1f only one antenna can be used
an over-all length ot about 175 to 20(
teet from set to the farthest free end
will give the best all around results.
The cost of the parts for the set shown
in the photograph was about $110, less
tubes and batteries. By using lower
priced variocouplers and secondary con
denser, this cost could probably be re
duced to about $75 or $85. The third
variocoupler (second feed-back coupler)
could be dispensed with by winding a
fixed coil of No. 20 or 22 DSC wire
tightlv around the bank winding of the
secondary inductance. This coil would
be connected into the plate circuit in
series with the single rotating feed-back
coupling coil inside the secondary vario
coupler. The exact number of turns to
be used in such a coil cannot easily be
stated in advance; but they should be
between 75 and 150, on a 4 in. bank
wound inductance. 1f too much fixed
rickler is used, the set will over-regen
erate and oscillate even at zero coupling
of the rotor tickler. If too little, the
set will not oscillate over a sufficient
range of wavelengths. The simplest way
to proceed would be to wind on abour
150 turns of wire in four or five layers
bringing out a tap at every fifty turns
and later ascertaining by experiment
which tap will give best results. Another
method would be to wind additional
wire on the feed back rotor inside the
secondary variocoupler, so as to Increase
its inductive effect. The small clear
ance of some variometers will not per
mit doing this, and the stator winding

| i§ liu‘blc to be loosened when such modi-
] fication of the instrument is attempted.

Continued ox page 58
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Follow the Engineer—

Be Guided by
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The ““WHY of SILVER-SUPERS”

Send for the “Why of
Silver Supers.” It's
FRELE. 1t tells the
story behind the set
that gives coast to
coast reception on a
loop with loud
speaker volume,

THE BOOK

McMurdo Silver's
book, “The Portable
Super-heterodyne,”
is a detailed account
of the development
of the “Seven-tube
Wonder Set.” Photos,
diagrams, drawings—
all you need to know
to build the “Electri-
cal Masterpiece.”

Price

THE CURVE

If you could enlist the services of a radio engineer to test
your inter-stage transformers before putting them into your set,
you would know in advance what results to expect. Such meas-
urements, however, have not been available.

But NOW, for the first time, you can have the ull benefits of
such laboratory measurements, made in the 5-M laboratory. The
curve of each TWO-TEN and TWO-ELEVEN inter-stage
transformer is plotted, and recorded directly upon the tag that
is atached to every instrument. It shows the peak frequency, the
side-bands passed, and the amplification to be expected in any
circuit. No guesswork is necessary—no long experimentation
with possible disappointment—no extra expense for a new set of
transformers.

The individual CURVE-SHEET that goes with cach TWO-
TEN and TWO-ELEVEN transformer is there for your guid-
ance and protection. It refers to the particular transformer you
purchase, and to no other.

Insist upon getting the CURVE-SHEET.

(TWO-TEN and TH O-ELEVEN are essentially the sume transformers
as these incorporated in the S-M 401 Unit, but immeasurablye superior,
oswing to small but tmportant improvements.)

TWO-TEN TWO-ELEVEN

Iron-core intermediate frequency X

transformers. Passes 11 kilocycle - sharply tuned (filter) trans-
sideband without distortion. Peak rormer. Equally suitable for input
— 5000 meters. Provides 1% to 21 Or output. Peaked at 5000 meters.
times the amplification obtainable Supplied with matched tuning con-
with any other transformer. denser.

Both TWO-TEN and TWO-ELEVEN Inter-stage Transformers are supplied
in individual aluminum cases. They are suitable with any tube in from
one to four stages. Supplied in sets of two, or three, TWO-TENS, and
one TWO-ELEVEN, each with identical peaks and a separate CURVE-
SHEET.

PRICE OF EITHER TYPE, EACH.

(Circulars on these transformers and other S-M products
will be sent upon request.)

$8.00

THE

Here are the parts for
all the super will do

recommended for use

Type 105 Low-Loss Coupler

Suitable for use in KNOCKOUT SET, three-
circuit, tuned R.F., and others. Coils are self-
supporting with minimum of dielectric material
in their fields. Range—200 to 550 meters with
.0005 Mfd. condenser.

Price. each ... — 1 %11

Silver - Marshall, Inc.
110 So. Wabash Ave., Dept. B

CHICAGO, ILLINOIS

FOUR-TUBE KNOCKOUT

~ described in the February issue of Radio Broadcast. This set is extremely
simple to construct, inexpensive, and it will do on a seventy-foot antenna

sound “Silver design” and the use of low-loss air-core inductances. Al-
though specially designed for the FOUR-TUBE KNOCKOUT, they are

Send for McMurdo Silver’'s newest book, “THE FOUR-
TUBE KNOCKOQUT.” It will interest you
tend to build this set or not. Price..

the FOUR-TUBE KNOCKOUT set, just as they are
Its exceptional performance is due to

on a loop.

in any set calling for low-loss parts of this type.

whether you in-
e ....50¢

Type 205 Low-Loss Antenna Coil
Indispensable in KNOCKOUT SET. Recommended
for tuned R.F. and other circuits calling fayy
low-loss inductances. Self-supporting windj )
Range—200 to 550 meters with 0005 Mf
denser. d\
Price, each ... .. el

Silver Low-Loss Condenser “{&f
Straight-line, low-loss, grounded rotor v, ?

condenser. Supplied only in .0005 Mfd. g
Price, each . . . oo =

i)

Eastern Distributer———

20TH CENTURY RADIO CORPQRAI (ON S
102 Flatbush Ave. Brooklyn, N. Y.

e el
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Every Question

ANSWERED

for only $1

At last you have under one cover '
a Complete Radio Handbook

! JUST OUT
F 514 PAGES

Compiled by
HARRY F. DART,
E.E.

Formerly with the
Western  Electric
o., and U. §.
Army Instructor
of Radio. Tech-
Eiully edited by {

cane.

100,000 ALREADY SOLD

O more need you turn from book to

book, hoping to find what you want.
It is all here, in 514 pages crammed full
of every possible radio detail. Written .
in plain language, by engineers for lay-
men. Clears up the mysteries, tells you l
what you want to know. A complete in- |
dex puts everything within your reach
in a few seconds.

IT EXPLAINS: Electrical terms and

circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audio frequency amplification,
broadcast and commercial transmit-
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 514 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, each costing from two
to ten times the dollar you pay for this
single book. Belongs in every radio-
equipped home, on every amateur’s table.
Send $1 to-day and get this s514-page 1.C.S.
Radio Handbook—the biggest value in radio
to-day. Money back if not satisfied.
jm==e———mme— TEAR OUT HERE ——w

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box B260-C, Scranton, Penna

I enclose One Dollar Please send me-—post
puid—the 514-page 1. C. 8. Radlo Handbook. It
is understood that if 1 am not entirely ‘satisfied ]
may return this book within five days und you will
refund my money

Name

Address
Check here [ and enclose $1.50 if you wish the
de lure edition, buund in Leatheroud
-

) > T e (e e 6 Y S T S e

REDUCE STATIC |

by using our super-sensitive
Omni-Directional Aerial
Collapsible, Ornamenlal,
Mechanically Perfect
Can be used either as aloop
orantennaeinsideoroutside.

A wonderful value featured at a
price within the range of all.

Ask your dealer or send order direct

ThePortable Globe Aerial Co.
1602 Locust Dept. 45 St. Louis

$10.00
Prepaid in U. 8.

$1.00 Brings *“RADIO” for
6 Months
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(Continued from Page 56)
Operation

HE tuning of this receiver is sun

ple.  For short waves set the pri-
mary and secondary inductance switches
on the first taps, turn the coupling dial
and the two regenerative dials to maxi-
mum, and then rotate the primary and
secondary variable condensers.  When
signals or CW beat-notes are found, the
regenerative coupling and primary sec-
ondary coupling should be reduced; de-
tector and amplifier rheostats, potentio-
meter, and grid-leak adjusted, until best
results are obtained.

On the shorter waves the adjustment
of the grid-leak and potentiometer is
casy; but on long waves, especially above
15,000 meters, the settings of these de-
vices become rather critical for maxi-
mum signal strength. Good signals may
be received on all waves with grid-leak
and potentiometer indifferently adjusted,
but upon finding the critical points the
signal strength may often be greatly in-
creased.

If the set refuses to operate, test for
the following errors and defects. Wrong
polarity of 4 or B batteries; too much
or too little detector B battery; fixed
tickler inductances and fixed tickler
honeycomb coils connected into the plate
circuit  backwards; circuits grounded
somewhere on the copper panel-shield-
ing; circuits connected wrong or left
open at some point.  As every experi-
menter with regenerative sets is aware,
reversed tickler connections are frequent.
The proper connection is usually found
by experiment; if it is not right the re-
ceiver will not oscillate, though it may
receive music and spark signals. The
rotating tickler coupling coils should be
connected so that maximum regenera-
tion is obtained with the dials at the
100 mark, not at the zero mark. Re-
verse leads from rotor to plate circuit
if the regeneration occurs the wrong
way.

Be sure that tubes make good con-
tact on all socket springs. Sometimes
three springs have good tension against
tube prongs and the remaining one is
weak and should be bent up a little.

In general, primary and secondary in-
ductance switches should be set on cor-
responding taps when searching for any
station not yet located. After the sta-
tion has been found, a modified setting
of the inductance switches may give bet-
ter results. A log may be kept of the
best tuning adjustments for any given
station by assigning identifying numbers
to the different dials and switches as has
been done on the working diagram and
then writing opposite these numbers the
proper dial settings and “on” or “off”
positions of the various radio switches.
Returning to these recorded settings will
always bring back the station originally
heard on them.

For music reception this receiver will
give as good results as any other three-

(Continued on Page 60)
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The Importance of
Good Radio Panels

A superior panel will increase
the efficiency of your reception
through reducing surface leak-
age. You can be certain of this
by building your set with

LECTRASOTE

TRADE WMARK

PAIX

These beautifully finished
panels will neither warp nor
change color. They are scien-
tifically constructed to reduce
surface leakage to a minimum,
hence assure increased effi-

ciency of the set.

One of the famous “sote”
products introduced by The
Pantasote Company, Inc., Elec-
trasote Radio Panels are sold
strictly on their merits—yet
are

Lower Priced
than other standard panels

Make your Set an “Electrasote
Panel Set*—and get results!

On Sale at Good Radio Dealers

&

M. M. FLERON & SON, Inc.
Sole Sales Agents

Trenton, New Jersey

|
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»UTAH

Made In Salt Lake City

I $25%

Phono-Speaker $10.00

NOW, Radio Music as You
e Never Heard it Before

OU never heard such tone! You cannot guess
the wonderful musical possibilities of radio re-
ception until you hear UTAH reproduction.

Rich, mellow, natural tones of instrumental music— Hear It'

the delicate shadings of the human voice—satisfac- ¢

tory volume from a weak and distant station—or big ol AL
volume from a strong station, without the rasping o tation. Or better
and blasting that big volume has always caused— yet, take a UTAH home
That’s UTAH reproduction! :"ith Youkand Snioy it for
The new UTAH Speaker is the latest triumph of pv::c:ieeentsedugu:'a(r)xltl;; v

acoustical and electrical engineering—the result of
two years work by the leading experts In sound

reproduction.

UTAH Radio Products Co., 1427 Michigan Ave., Chicago

Tell them that you saw it in RADIO
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cireutt regenerative set with similar two.

l step amplifier. It is, of course, not equal |

| to a neutrodvne set. It is a strong
“bloeper,” if mishandled. This bloop-
RADIO BATTERIES ing business does not mattter in the
| least in telepraph work ; but when using
such an instrement for music reception
in a congested district, (e detector tube
must never be allowed to oscillate.  This |
can ecasily be done by keeping the amount
ot tickler or feed-back coupling properly

reduced.  Better quality of music will
result thereby, and the other radio folks Mom Money R)rYOU

in the neighborhood will not be need. o
lessly infuriated. in
I'his receiver will bring in all the I

transoceanic  high-power radio stations | s ) ) f Radio b

- 2 : S amazing expansion of Radio has
world, witho 7

of the world out regard to their opencd up hundreds of wonderful

new positions on lund and sea. Big

.

U

location or to the location of the receiver.

At Sun Franciseo, loud, clear signals can salaries, fascinating, easy work, short
be tuned in at anv time of the dav from hours, and a wonderful future are offered
all the long-wave transmitters of F . lo’zl‘lllbI(IOllS men who get into Radio now.
‘ ‘ ¢ . I'nke advantage of these wonderful
and Germany. By connecting on a power opportunities to step into a big paying
amplifier, somewhat similar to the one position in this great new field.  You can
described in Paul Oard’s article in Au- | | stay at home and work up to a position

' ) ) . : | | paving up to $10,000 a veur, or Radio
gust, 1924 RADIO, and a loudspeaker, offers you an opportunity to travel and

I have tuned in German stations so loud see the world, with all expenses paid, and
o o that the signals were readable fifty feet a fine salary besides. One of our recent
a 10 nglneer away from the instruments. This re graduates secured a position one week after

o 1 itabl graduating, paving a salary of %300 per
ceiver should also prove suitable tor mouth. Hundreds of others report equal

EXtTdOlenaTy.’ picking up the new high-power trans success.

Atlantic radio telephone transmitter now
being built at Rugby, England, with
OIld tolks can rtake a which it s stated efforts will be made to Leanl
up from the family radio to connect New \o.rk and lLondon b\ :
P £ / telephone, und  which  probably  will Rad-lo at Home
expert, for he and his _
operate on very long wavelengths

gang constitute the last Thousands of Cerufied Radio-triciane are wanted

to design Radio sets; to make new Radio improve-

q i 1 g tents, to manufacture Radio equipment and to
W Ord s the ChOlCC ot RADI O MAPS wstall it; to maintain and operate great broadeaat-
recetving set parts ing stations and home Radio sets; to repair and sell

g P - Radio appuratus; to go into business for themselves;
3 SC 1o operute nboard ship and at land stations
—\nd when bO)’S gC[ You can easily and quickly qualify in your spare
. PACIFIC RADIO PUB. CO. time at home through the help of the Nuational
together and talk Rad|o 5 :(zﬁd i)lnmu]ute. ﬁ!:Tl gmo%l 1o uiach radio success-
~ Pacific Bldg. an Francisco, Calif. ully by mail, establis 1914. No previous experi-
".’\, e B ” and “(. ! ba[- 9 ’ ence Or raining needed. Prominent Radio experts

) ) = will help you in every problem, giving you personal
teries there’s only one attention

, You learn by aetually doing, as we furnish free
bmnd that [ht?y re strong with the course, cireuits and parts for building latest

. ; i receiving sets, making the work thoroughly prac-
for BURGESS because U s o T, tical. You learn quickly and easily—rnight at home.
. 1 4 ’ This is a0 absolutely complete course which qQual-
Burgess Batteries are TooL 27 i ifies you for the real “big pay jobs” in Radio, and
Ty wr ) our big employment depsrtment helps you get one.

quiet, serve longer, and CONDENSERS P2 .

|

R A Send for FREE BOOK

1 Unigue
Tosl Feature .

they do everything a bat-
tery should do —better.

““Ask YOUR Boy’’ No other field today offers such great oppor-

y -
3 ;
‘ ) tunities as Radio. Take your choice of the many
ne Pplef:led /Stator wonderful openings everywhere. dPrl;;;nre nc(l)w to
(Fai. Appiicd [or) step into the most interesting an t paid pro-
?"U'!:?ES[S)R%ABIJEEFJ E’?nhu’ff:rﬁ:i}; The one- piece stator makes fession today. Read about the opportunities open
gfln:lighl - Radio - l;mbouA - Yelephone / the U. 8. Tool Condenser ?\?;:w ‘(l:jgtﬁefﬁn:hl:n;;l;.o" \\eomha::;]n‘:mp::&
Goncral Sales Office: Marets Trust Bidg.. Chicago \ o 1009, efhcient Elimi Rnierica’s blggee‘b Mllomgcorrespolldeueo school
Laboratories and Works: r vates leakage, resistance (government recvgnized) cun teach you to become
M,

Madaison, Wisc.

\n Canada: =3 vroken  contacts and ol a Certified Radio-trician in your spare time and
Miagara Faits and Winnipeg / dered juints.  In Types 3 slso Special Offer to thase who act at once! Mail
A plain), 4 (all vernier), coupun or write letter now. National Radio Insti-
% Crroxox Exp Prarcs tute, Dept. J0DB Washington, D. C
i A types 5 (plain), 6 (all - e e e e ma i e o e -
vernier), Mrrar Exop
‘é Evee ol National Radio Institute, Dept. 10DB
_-__*/ the Hexagon Shart. Washington, D. C.
y 100, Guaranteed Withoui ebligution, send me your book, * Itich
/7 S and CV Low Price Rewards in Radio,” which tells al! ubout the oppor
/ Types Always tunities in Kadio, how spure time study at home
& in Stock will qualify me quickly as a Certified Radio-trician
ASKR YOUR DEALER s0 I can get, one of these splendid positions, and how
vour Employment Service helps me to secure a big
U. STOOL COMPANY.InC pay job. Please Write Plainly
114 Mechanie s, Neweark, N, O, )
Coast Nepresentatives Name Age
Radio Electrle Distributing Co
1113 Wall St, Los Angeles, Cal Street .
MIrs. of special tools, dies jigs, au .
tomatic machinery and sub presses City State
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“With the

Tongues of Men'

UMAN voices pulsating with life.
vibrant with emotion, speak from
Music Master rich and clear, as in the
church, miles or hundreds of miles away.

[n the comfort of your own home---near or
far---you hear the sermon, the organ, the
singing, the entire church service, as though
you were seated among the congregation.
The reproducing element of Music Master
responds to the faintest radio impulses; the
heavy cast aluminum tone chamber elimi-
nates blast and distortion; the amplifying
bell of natural wood---like the violin and
the cello---reproduces in tones that are full,
resonant and life-like,

Your dealer will be glad to send Music
Master to your home to be tried and proved
with vour own set.

Dealers Everywhere

Connect Music Master in place of headphones.
No batteries required. No adjustments.

MODEL VI—14-inch ... . 530,00
MODEL VII—21-inch ... $35.00
MODEL VIII—Cabinet Type with * Full

Floating"® Wood Horn.... $35.00

Mustc Master Corporation

Makers and Distributors of High-Grade
Radio Apparatus

10th and Cherry Streets
Chicago PHILADELPHIA Pittsburgh

RADIO REPRODUCER
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Samson Supe

UlInother Radio chiev

eTent
KIT lNCLUDES"\)
j Samso{Long Wave Transformers

5000 meter wave length

l Samson Filter Transformer
for this wave length

] Samson Oscillator Coupler

CJWSO ull information on how\lo
Build This dezf\

K1l

All Samson Transformers are made with the
FAMOUS HELICAL WINDINGS

Remember that ‘“Samson” stands for 42 years of leadership in the
manufacturing of electrical specialties. Other
Samson Radio products:

SAMSON SAMSON
AUDIO TRANSFORMERS PUSH-PULL TRANSFORMERS
HWA2 6-1 HWA21 Input
HWA2 .31 HWA2T . Output

REPRESENTATIVES:
SAN FRANCISCO, A. S, Lindstrom, PORTLAND, H. A. Killam,
274 Brannan St. 144% North Fenth St

LOS ANGELES, Lombard J. Smith, SEATTLE, G. H. Maire,
324 North San PPedro St 03 Connecticut St.

A I

Samson Electric Co. Canton, Mass.

Write for proof of Samson superiority

FREE BOOKLET

Cash Your Knowledge
Your experiments with Radio should be u source of pleasure
and profit rather than expense. Buy Radio Sets parts and
suppgxea at lowest wholesule prices and sell them at tremen-
dous profits, right in your own home. Hundreds of people
would buy if properly approached. Our Free Booklet *Con-
verting Spare Moments into Dollars by Radio™ is full of the
secrets of success  Write for it.
FEDERAL RADIO CO.

109 E. 13th St. Kansas City, Mo.

See the New! - - - -

MONTROSE LOW LOSS
CONDENSER 32250

low price. 23 plate, cap. .0005.
UNITED RADIO LABS. of the Montrose Mig. Co.

11433 KFulton St., Brooklyn, N. Y.

The SATURN
Perfect Jack and Automatic Plug.
Your order filled by mail promptly
Every article absolutely guaranteed
The SATURN Mfg. & Sales Co., Inc.
48 DBeekman

“COMO DUPLEX”

The World’s Standard Push-Full Trans-
former, $12.50 per pair., Send for de-
scriptive literature. COMO Apparatus

Corp., 446 Tremont St., Donton, Munns. = Street. New
Washington and Oregon Representative Siight § ’,‘ - Y
Touch R ork, N. Y.
C. E. GAY eicaie Dept. B
. St., Portland, Oregon ez Qg Write for Z
166 l.ownsdanle St ortlan reg AN el >
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C. Q. WATTS

(Continued from Page 23)

“Want a job?”

It was not the first time the sheriff
had asked that question. With him, it
was the acid test. His subsequent ac-
tions always depended on the manner in
which those he questioned made reply,
He claimed by that question alone to be
able to pick the professional hobo with
unerring precision.

“You bet your cock-eyed life 1 do,”
said Pokerchip Watts with empbhasis.
“I’ll take any kind of a job that pays in
food and smokin’ tobacco, the way 1
feel right now.”

“How does $75 a month and found
strike yuh ?”’

“Right between the eyes. What do |
do, and where?”

The sheriff stood up and held out his
hand.

“Son,” he said, and there was real
warmth in the words. “Yore workin’
right now. Come with me.”

He led the way out of the long shed
used as a chow house by the construc-
tion company, and across to the com-
pany office. A short fat man in a dingy
eyve-shade poked his hand out of the
door.

“Hello Mike!’ he challenged. “Bring-
ing me a man?”’

The sheriff nodded.

“This young fellow’s lookin’ fer a
chance to shoot Injuns,” he chuckled.

“Oh, he is, is he? Well, we might
find a couple of Slovaks.” He pulled out
a pencil and a card with a quick ner-
vous motion,

“Write your name down there and
I'll tell you where to go,” he said jerkily,
and disappeared within.

“Name’s Joe McGee—white man,”
explained the sheriff, with a jerk of his
thumb toward the office. “Time keeper.”

“Suits me,” said Pokerchip. “Thanks
for the recommendation. The way I
sec it, there’s quite a number of white
men around.”

A flush of near embarassment sprang
to the sheriff’s face.

“Shucks,” he said.
m’self!”

But he gripped Pokerchip’s fingers
with something akin to real feeling, and
turned on his heel. Pokerchip watched
him mount his “paint” and trail down
the slant of the hills. Then he turned
back to the office, and his heart was
light within him.

“All ri’, Joe ol* top,” he sang out.
“Let’s go!”

PABLO gorge was what hydro-elec-

tric engineers called a “natural
water site.” Situated at the upper end
of a long valley, it resembled the play-
ground of a berserke Cyclops who had
swung a mastodonic hammer with ruth-
less effect. Crags and granite outcrops
were shattered in all directions. Sharp

canyons debouched into sharper coulees.
Continued on page 64
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The Supreme Pleasure of Radio s secured only from a set

constructed by yourself, but be sure to use reliable parts
IN THE NEW YORK GROUNDED ROTOR scientific designing, to-

gether with the highest grade of materials and instrument workman-
ship combine to produce a condenser thatis in a class by itself---no cther
condenser manufactured incorporates so many actual improvements.

.0005 (23 plate) without Vernier $ 4. 50

Geared Vernier attachment, complete, $1.50

VERNIER
ATTACHMENT

OUR STANDARD NON-GROUNDED CON-
DENSERS. are made in four sizes with or with-
out vernier — are universally recognized for
their efficiency, workmanship and low price—made
possible by large production.

ana i, 23 Plste, 550 NEW YORK
e sis0. 5 7o | PRECISION MICA
FIXED CONDENSERS

“More Uniform Capacity” :

New York Distortionless Audio sED
Amplifying Transformers are "_@___09_'_", 2l
i h

the sfanda;d bz:‘ whtlch1otraetri‘z Type B Type A—No Clips
are judged. va to Adopted by leading Heterodyne manufacturers on
correct for all style tubes. account of truthful capacitv rating. This is the

. only laboratory precision-built condenser on the
Price e LR market, yet sold at a commercial price. It is

standard equipment with some of the largest and
most discriminating set manufacturers.
Guaranteed for capacity and against leakage
or breakdown.
The following sizes always in stock:

Tuned Radio Frequency Transformers, with 17 Plate ((J)ggixcity Retail Price
5 MEd, e e .
Condenser attached ... $4.50 00015 e $ gg
00025 .. .35
.0005 e 35
. . 001 e e (i .40
BY PASS CONDENSERS 002 40
05 $ .90 A0 I e [
1M T 125 008 et o1l
- .00025, with Grid Leak Mounting Attached, 45¢ list
Type C

NEW YORK COIL COMPANY

338 Pearl Street, New York City, N. Y.
PACIFIC COAST MARSHANK SALES COMPANY, 926 Insurance
Exchange Building, Los Angeles, California, also San Francisco, Portland

oy
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Continued from page 62

1| A mountain stream tumbling down from
higher levels acquired terrific velocity in
the gorge and there man had started a
dam that was to chain its potential
force to herculean toil.

T'he thing was being accomplished by
the genius of dreamers whose saga was
the grind of concrete mixers and the
thunder of machine drills. Qut of the
fabric of their imagination, heavy
muscled men had built a giant staging
that towered above the floor of the
gorge like a tower of Babel, and within
its lattice grip had poured a wall across

. . . which a king's armv could march
I:"//, gx‘l(hl?utos ’]):I‘n("l.t:ypc; \‘\'l-t:tjl I.\‘\Yltchcs. A reast.
L L G SR At the foot of this wall lay the

Volt- Type | Type power-house, in which whirling tur

age | MLALIL rZ ¢z bines, driven by the drop of the falling

water, were soon to furnish light and
YOLI Take 130 2500 | $36 00 | $33 00 ! -

power for the industries and homes in

NO Chances With “7)8 |« ‘j-;' ?,8 ‘fi:ﬂ; | the valleys bevond. The dam was al

45 0 16 00 14 50 most finished, and the final work at the

|
|,< ( -( ) B 5 2 I 7.50 power house was under way. As Joe
I atteries KIC-O Chargers , McGee explained it to Pokerchip Watts

Prices

This storage battery supreme is now serving  ype K-1 Single unmounted $1 50 in a brief conversation, he had arrived
radio fans all over the country. Itas giving Type K-2 Single “,l““ll't'd - 3.50 | in time to “sce hell break loose if it was
clearer reception, and avoiding the annoving I'ype K-3 Multi-Polar mounted 5 00 . o0
2 . 0 ; o K1C-O Special Charger Che going to.

difliculties so often met with in the use of in- LU=t} Specia arger Chem- } | FhEre was! considerable behind this
ferior batteries.  KIC-0 “B” Storage Bat- 1eals (one cell) 50 ere was considerable behind  this
teries give an even, dependable discharge over — simple remark. In all dam construction.
long periods of service. They are not harmed  ppause of KIC-O Batteries and Charg- the critical moment is that of the reser
by standing idle or by over-charging. Nickel- o 5500 et Radlio eeconomy vou can voir’'s fullness—when the vast pressure

zine clements, including in their composition practice. Get full information today- |

liberal proportionsof iron and nickel, preserved (5 still use the coupon and have | of !]‘(' huge impounded lake is turned
by a special alkaline solution, give KIC-O0 o0 &5 proper size Battery and against that huge concrete face for the
“B” Batteries practically unlimited life. Charger subjeet, to our iron elad satis- first  time, when natural forces are
With KIC-O Double and Single cell Charg- faction guarantee. tested against the mathematics of man.
ers you recharge vour “B” Batteries at a simall See vour dealer or who has dared their outermost limits.
IC'OSt from any regular 110 volt A.C. lighting CLIP T COUPON There is nothing out of which an engi
ne. o .
) . . . ST : neer gets ¢ : h as th:
Let KIC-O Equipment end vour radio “B KIMLEY ELECTRIC CO., ING G l’g S quite thf t r{“ as that par
battery troubles—NOW. 2661 Marix ¥1., Bureato, N. ticular tune, un[ess pe{haps V\{hen .tht'
Gentlemen lock beam of a giant bridge swings into

Please send 1items cheeked below F i a whirline ,
KIMLEY ELECTRIC COMPANY, Inc. to lllg(i;(l‘si\;;::((-(ll:ltll(YIl;(‘ssl;ec oo e place over a w hirling stream.

KIC-O “B” Battery type Pokerchip Watts was introduced to

2661 Main St Burraro, N. Y Voltage Price... ... ... the giant project just two months before
Manufacturers of KIC-O  Charger  (speecify  which) this epic moment. He went through the

o Full information T(‘E:lll"(“lll-’( KIC-O i days that‘ f(.)”OWCd in somethmg. of a

equipment. ’ daze. Building dams has no part in the

Send C.O.D. subjeet to guarantee of

d .0 life of a radio operator and it was all
i satisfaction  or  monev  hack  to

new stuff to a man born and raised on
' the Gulf stream. But Watts was
“B” Storage Batteries and Chargers ‘ , . |]| American and within fewer weeks than
he himself expected he was an integral

part of the Pablo construction company.

Started as a common laborer, his ship-
C A R I E R board experience soon landed him a job
as assistant to Joe McGee and a fast

NEW POTENTIOMETER friendship sprang up between the lanky

Made by special CARTER designed machinery, which guarantees a operator and the little fat man. .
perfectly evenly spaced coil. No jerks or jumps in the resistance, but On Sundays thC_V went hunting.
) - g
a smooth, steady increase or decrease as desired. The long  desired Fhere was small game in the hills and

200-100 Ohms, ®2 ST es ation 1 ¢+ available. . AL
2 smoothness of operation is now av ||Izbl(v Watts was a dead shot and‘c0uld handle
Coast Any Dealer Can Supply a rif ith th

Distributors: o Canada—Carter Radlo Co., Limited, Toronto, Canadu a rifie with the expertness Of long prac-

Atlantic-1"acifie
Agencies
Corporation
204 Ntinlto BBldg.
San Franeisco
Californin

tice. Once when he had knocked over a
cottontail with a hip shot, Joe McGee
sat down suddenly.

“Listen, Poke,” he said. ‘“This con

'Carté’i{" Radio (o
vi201° 5 STATE STREET .

CCHICAG O

struction job is pretty near done. The
dam is all set, and our part of it is

If you want to INSURE RECEIPT of “RADIO” regularly, through. 'We may not get another like

: ) T this for a year. How’d you like to stay
send $1.00 today for a special 6 months’ trial subscription on here as a guard? Y}(l)u know thesi?

things have to be patrolled.”
Continued on pagr 66
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“SELF

No more guessing and uncertainty as to
your tuhe filament voltage. AMPERITE
inside your set,on« for each tube, automati-
cally gives just the right current to bring
1the most out of every tube. Simplifies wir-
ing and operation. Increases set compact-
ness. Lengthens tule life. Tested, proved
and adopted by mo-e than 50 set manufac-
turers. The set you buy or build will nct be
up-to-the-minutein effectivenesswithout it

$1.10 Everywherc
RADIALL COMPANY
Dept. R-7, 50 Franklin Stret, New York
o = Write for

FREE
Hook-ups

RITE

REG, U.S. PAT. OFF.

“means rigbt amperes”

F you want volume without dis
tortion use Supertran Audi«
Transformers. They are shielded B
assuring absolute protection agains' i
i damage to the coil while mounting §
Distributed by $6 o\ \eiis
hilip Chandler & Co., Boston, Mass
L. W. Cleveland & Co., Portland, M«
Gray Sales Co., Philadelphia, Pa.
The Beckley-Ralston Co., Chicago
Waite Auto Supply Co.,
Providence, R. I.
Coast Radio Supply Co.,
San Francisco
Radio Ltd.. Montreal, Canada

FORD MICA CO.,INc.§

83 k. »th St New Ylork

RN
oz —‘“i'
B N

\

AP SSS

REGISTERED U.S.PATENT OFFICE

AUDIO TRANSFORMER

Approved ~
by the Popular Scienceé _
Labovatories, bywell '
known set manufactur-

evs and by every fan

T
2 -,:"
y [rd

Approved
by radio

fans —~
(5

g

CONNEWEY ELECTRIC LABORATORIES

AGNATRONS have long

M since established themselves
in the field of vacuum tubes. Their
remarkably uniform high quality
has received the endorsement of
leading manufacturers, laborato-
ries and engineers. Their excel-
lent performance has won for
MAGNATRONS the approval of
a constantly increasing army of
radio fans.
The men entrusted with the re-
search responsible for MAGNA-
TRON excellence have devoted
the last decade to vacuum tube
work. They know good tubes.
The entire organization knows
how to build good tubes—and
does. MAGNATRONS in your
set will convince you of this by
improved reception.

Your dealer has MAGNATRON DC-199
(large base), the MAGNATRON DC-
201A, and the MAGNATRON DC-199
(miniature buse)

309 Fifth Avenue NEW YORK CITY

S8end 25¢ for January “RADIO”
Only a Few Left

M,
B' cupped fantai! tugs. swhich make sol-

S. JACKS have the exclusive

dering eaxy. The jacks are made of solid
brans, while the springs are of phosphor
bronze. Made in all sxtylex. Axk your dealer.

Distributed by F, L. TOMLINSON & CO.
443 S. San Pedro Street. Los Angeles, Calif.

dn

JATK

BROOKLYN METAL

STAMPING conq‘

718 Attantic Ave')
jun ~ N.Y.

IBMS

NEW RADIO MAPS

POSTPAID
ANYWHERE

10¢

PACIFIC RADIO PUB. CO.
Pacific Bldg. San Francisco

For Keeping Your Records

RADIO LOG BOOK

Pacific Radio Pub. Co.
Pacific Bldg. c

SAN FRANCISCO
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You will be satisiied
with a ‘“‘Pacentized” set

HE man who uses Pacent Radio Essentials in build-

ing his set has the assurance that he is using the finest
parts that engineering skill and trained hands can build. Auloplus
That this confidence is not misplaced is shown by the
fact that over 40 of the leading radio set manufacturers
use one or more Pacent Radio Essentials for standard
equipment. This shows the leadership that Pacent Las

attained in the radio parts industry.

Seloct the parts for the new set you contemplate build-

. A 0 Jack Set

ing from the list given opposite. Get them fiom your K.:dioloop
. i . Loop Plu,

favorite dealer—he carries them or can get them for you. Loo:]nrks

Multij
PACENT ELECTRIC COMPANY, Inc. p]u“:,“k
91 Seventh Avenue, New York City g';“rmiomam
costat
Washington Minneapolis Boston San Francisco R,.....,:.: Labaretory
Chicago Birmingham Philadelphia St Louss Sockets
Budalo Jachsonvilic Derroit || Vwinadspicr, cte, cte. ||

Pacent

RADIO ESSENTIALS

p PACENT N
Radio Essentials

Adapters
lmproved Audioformer

Coil Plug

Coil Plug Reecptacle
Coodenscrs, Low Loss
Detector Stand
Duojack

Duoplug

Duo.Lascral Coile
Headscts, Everytone
Jacks

eabp wone

g;_—f'DONT IMPROVISE — PACENTIZE"_aLj g

Know Your Voltages—.

WHEN manufacturcrs of standard radio
tubes explicitly Btate that a difference of §%
in flament voltage—less than .2 of a volt—
shortens the life of the tube by 25%, wWhy
should any radivo fan believe that he can
guess within that Junit without any means
of accurmtely reading the vullage.

Your set may be perfect and yovur tubes in
thelr prime—utless batterices are just right,
the bent tubes and the finest sel cannut Mmoure
than etrxin and limp along scverely handi-
capped. A Westun Model 43y Voltcter will
elimminate this conditiun,

Tubes last Junger when operated at or below
thelr rated vullage, and the cconuviny I8 cnor-
mous. A Moudel 43y will save thuse tubes

Weston Model 480 Volumeter

This Westuon Voltmeter will help
youu lecale tivubles, such as bro-
Ken wWires and opets ¢lreuits.

Your dealer carvics this Wesion Radio

Folimerce If met, crite direcst 10 ws.

WESTON ELECTRICAL INSTRUMENT CORP.

156 Weston Ave. .

Electrical
Indscating
Ins rrun_vent

WIESTON

Newark, N. J.

STANDARD -~ The World Over

- HERCULES
\ Aerial Mast

All Steel Construction
Pulntad biack conplete with galvanised
Morl guy wires and masthead palley. 20
mast $1U U mumst §25. O mast 43 We
pay fraght. 1dal for recesving or tranemit-
utsg. Urmior runge. Mare sauslactory re-
sulta Wnic (w bitcrsture and large

FREE BLUEPRINT

S W. HULL & CO., Dept. G3
040 £ Touiy St Cloveland, Oble

66

RADIO LIBRARY

53@

“RADIO” - -
B e s =

“Elements of Radlo Com-
munication” (by Stone)

“The Radiobuster”

RADIO MAP of U. S.
RADIO LOG BOOK

All of these for $3.00
San Francisco
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Continued jrom Page 643

Pokerchip stared out over the hills,
where the turquoise was melting into
the topaz of evening. There was the
smell of sage in the air—of sage and
mesquite. Off yonder the sun would
sink down presently, a ball of crimson,
and the stars would come out in brilliant
gleaming balls of fire. There was width
there—space, room for a man to move
his elbows. No ship’s cabin with one’s
own feet in one’s lap. . .

“Joe, 1 think I'd like it like a cat
likes cream,” he said simply.

The little timekeeper laughed.

“You sure got to be a Westerner
plumb fast for a bird that never saw a
mountain before,” he chuckled.

Pokerchip’s face flushed.

“] guess it's got me, all o. k., Joe,”
he said. 1 was just measurin’ the
width of a berth by—this!” He waved
one hand at thirty-five miles of valley,
that faded into the gathering dusk over
the rim of Devil’'s Rim. McGee nodded.

“Yeah—1 know,” he said. “l was
a bookkeeper in Boston once, m'self.”

It was a month later that Pablo dam
was pronounced finished and the first
trickle of water admitted into the big
bowl that was to mark a revolution in
hydro-electric affairs of the state. Big
officials, power men, reporters, movie
cameramen, and engineers without num-
ber were present to witness the event.
Not least among the throng were repre-
sentatives of the various cities and towns
down Pablo valley which would benefit
from the project.

1t was a great occasion. Pokerchip, by
virtue of being an assistant time-keeper,
was regarded as a semi-official. He
rode into town and bought himself a
sombrero and a fancy vest in honor of
the event. Everybody was dressed for
the occasion and the town band of
Blanchard plaved the “Star Spangled
Banner” as a background for speeches
by three mayvors and a state senator.

But it was not all *cheers and oysters”
as Joe McGee put it. Like all small
towns, there was an element in the
Pablo vallev cities that foresaw forth-
coming disaster in the giant concrete
dam. One such, Old Man McCracken,
a New Englander and a big land owner
in that section, predicted trouble.

“She’'ll never stand the pressure when
the winter rains set in,” he croaked.
“She'll let go, sure’s sin and we’ll all be
wiped out overnight.”

Joe McGee poked Pokerchip in the
ribs and glared at the aged prophet.

“1f it wasn’t illegal, I'd get that old
raven so pie-eved he’'d be cheering at
his own funeral. Can you beat that line
of stuff?”

Pokerchip stared up at the massive
white wall, gleaming like a white cliff
in the sunshine.

“I wonder,” he said to himself.

Continued os Page 68
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The doubt that Old Man McCracken
implanted in his mind as to the ability
of the great wall to withstand the pres-
sure of the winter water, refused to be
ousted. Pokerchip knew something
about the force of water. He had
“pounded brass’” on a destroyer in con-
voy service on the Atlantic during the
world war. He recalled one winter sea
that had twisted steel masts until their
yard arms pointed fore and aft, and
waves that ripped off bridges and riveted
deck plates. Smooth, rolling waves
they were, with the strength of giants
in their impact, and they left destruction
and wreckage in their wake.

As he looked at the great dam that
towered above him he found himself
wondering if it would withstand that
water force once it got into action,
There were safety gates, and valves to
guard against that very thing, and yet

. One day he flipped a coin, heads to
win, tails to lose, caught the down
plunging coin, and then abruptly thrust
it into his pocket without reading the
result. Somewhere, down in his soul
Pokerchip Watts had learned not to dare
Fate.

CTOBER came and went and No-

vember closed in. With it came
the first of the rains. The Pablo engi-
neers watched the dam like a mother
tends her young, feeling its pulse, study-
ing its respiration, eyes on gauges, on
pressure pipes, on controls. Down in
the power-house the generators hummed
with the steady drone of bees, as the
whirling turbines whipped the gener-
ators into a mad dance of alternating
current.

Far down the valley, gleaming lights
in homes, in show windows, in streets,
told the story of a great feat successfully
accomplished. Pokerchip used to watch
those lights as he paced the upper bulk
of the great dam, rifle on shoulder,
through the long nights, and something
within him responded to the thrill of
the thing that had been done. It was
man-harnessed power—an invisible
force trapped by guile, snared by intel-
lect and set to work to do man’s tasks,
and yet remained a thing unseen. It was
one of life’s mysteries and it awed him.

Pokerchip’s job was important but not
dangerous. The patrolling of the dam
was not only to protect the dam itself
from some sudden weakening, but also
against outside vandalism. Power com-
panies always have that fear, that some
demented individual, warped on the
subject of capital and corporations, will
dynamite a dam because of its potenti-
ality. Pokerchip had orders to shoot
first and ask questions afterward. But
he never had occasion to use his weapon.
Nature had too well protected Pablo
gorge with impassable entrances to lure
even a rabid fanatic to that point.

It was late in November when the
Continued on Page 70
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rains began to come, and with them
worry lines in the faces of the men
whose task it was to guard the giant
reservoir. More than the usual amount
of water was falling and despite the
fact that the overflow valves were run
almost constantly, there was a feeling
that the dam was “getting restless.”

Bently, a big blonde electrician in
charge of the power-house, was the first
to use that phrase and it struck Poker
chip Watts as particularly apt.

“I dunno,” said Bently one night, as
the relief man went on Pokerchip’s
patrol and he and Bently sat huddled
around the little iron stove in the office,
with an eye on the switchboard. “I may
be crazy but I've got a feeling that that
blamed dam’s getting restless. It is not
sense to say that about a hunk of con
crete, but sometimes I’d swear she kinda
wiggled.”

He swung about and stared up at the
huge face of it, high above them, illumi-
nated by a bank of lights that carried
far up into the night. Pokerchip nodded

solemnly.
“Yeah, I know, buddy,” he said
slo“ly. “Almost like she groaned, ain’t

lt ?”

“You said 1t ” said Bently. “I wonder
if a thing llke that knows when it's
reached a limit.”

“Shouldn’t be surprised,” said Poker-
chip. “I've heard old tars say a ship
kinda moans before she goes on the
rocks, like she had a hunch she was
gonna get it. . .”

The young electrician shrugged ner-
vously and threw on another shovelfull
of coal.

“Hell of a night,” he muttered.

The rain beat on the windows, drum
ming a steady tattoo with the sharp.
brittle violence of mountain storms.
Now and then the distant crack of thun-
der sounded in the far hills, and a blue
flare lighted the sky. The glares in-
creased in number and frequency as the
storm came closer, until suddenly there
was a blinding flash and a deafening
crash as a tree was struck not half a
mile away. The lights brightened and
dimmed crazily as the lightning arresters
on the power line took the surge of the
shock—and held.

Pokerchip was due to turn in and
sleep but something kept him awake, He
strolled over and picked up a checker
board. As he did so, there came the
sound of running feet.

Bently jerked open the office door as
a lineman, drenched to the skin, stag
gered in from the bunkhouse, some hun-
dred feet distant. The man’s face was
white and for a moment he seemed un-
able to speak.

“My God!” cried Bently, “What's
happened ?”

The lineman gestlculatcd inarticu-
lately, waving his hands. After a mo-

ment the words came:
Continued on Page 72
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“The dam . . . she’s bulging. . .”

He pointed upward. Watts and
Bently jumped to the door and stared
up through the falling rain. What they
saw drained the color from their faces,
leaving them numb and shaken. The
great dam was towering over them, out
of plumb, bulging, as the lineman had
said.

3

. . . Blanchard, Crossley, . . the
folks down there. . .” It was Bently
speaking, in a whisper, scarce heard
above the drone of the generators and
turbines. They’re—right in the path—
My God! 'Phone them.”

The lineman shook his head.

“It’'s no use. 1 just tried. That last
lightning stroke put the telephone line
completely out.”

“She cracked when I was coming out

L of the door. I swear I saw her move!”
i'J, ] Some The lineman’s teeth were chattering.
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that the telephone was working, a siren

—anything, he thought. Suddenly some

pp L ‘—-‘.—_’ thing struck him—hit him with the im-

pact of a fist. He fairly staggered and
then he gave a shout.

“By God. . . there’s a chance. . .I'm

[
going to take it!”
He broke from the room on a run
followed by the other two, infected by

his quick excitement. Watts was run

ning toward the giant switchboards

L that controlled the turbine station, from
- - which ran the electric light feeders into
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When Bently and the lineman reached
the control room, Watts was clawing a
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“Keep back!” he screamed at the
others. “Keep away from me. . . I'm
playing with death, but it’s a chance. . .”

Back and forth went the huge switch.
On and off flickered the lights in towns
up and down the valley. Great streaks
of blue sizzled in the control room, and
circuit breakers went out with a crack
like shotguns fired in close quarters.
Now and then Watts would pause long
enough to smash one of these protective
devices back into place, and again the
switch would go in and out.

“The man is mad!” Bently screamed
in the lineman’s ear, but the latter
shook his head as comprehension began
to dawn. The next moment he was
dancing with excitement, screaming with
a frenzy as mad as that of Watts him-
self.

“Atta boy, Watts—stay with it, boy.
We're ahead of the game, so far.” He
ran to the door and stared upward at
the huge bowing mass of the Pablo dam
as it hung over them in dire menace.

AR down at Blanchard, folks were

just getting ready for bed when the
lights began to flicker. At first there
was a growl of discontent, as evening
papers went down. Then as the flicker-
ing continued, people began to wonder.
[t was little Eddie Morton, eight-year-
old son of Train Dispatcher Morton of
the Spur Line system, that got it first.

“Dad!” he called excitedly, “do you
get it? Do you get it?”

Morton senior peered, over his glasses.

“Somebody’s signalling on the lights,”
the boy shouted. “He’s writing CQ CQ
over and over again. See, there it is,

’

C..... Q’

It meant nothing in Morton senior’s
life. But to Eddie Morton it meant a
whole lot. Night after night Eddie sat
in with his little one-tube set and
listened to amateurs talking over their
radio sets over half the United States.
Besides Eddie was a Boy Scout, and
Scouts must know the radio code.

“CQ means everybody copy—that
somebody has something to transmit!”
His voice was shrill with excitement.

His father stared at him. Then
something registered far back in his
brain. He was an old-time telegraph
man, and he had seen and heard strange
tales in his time. He co-ordinated
quickly.

“Can you copy it, son?” he asked.

“Yes, if it isn't too fast,” the boy
answered.

The train dispatcher thrust a paper
and pencil into the lad’s hand. WWith
one motion he grabbed a candle off the
mantel and lighted it.  The electric
lights began to flicker now and Morton
cquld see that it was definite and pre-
cise—code coming through in Conti-
nental Morse, a Morse he did not
know.

“The dam is giving way! Run for
gour lives. Watts!”
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Made by Hammarruno Mra. Co.

Expressly for
PHENIX RADIO
CORPORATION

AMILRE.,
inventor of
the famous
Ultradyne
Circuit.
This mono-
gram seal
(R.E.L.) is
your assur-
ance of
Laucault
design.

UTR-VERDISK

PHENIX RADIO CORPORATION

Stop fishing for your favorite station. Select the
program you want-—get it lightning-quick. Replace
your old dials with ULTRA-VERNIER Tuning
Controls. Then, when you have tuned in a delight-
ful station, pencil-record it on the dial. Never again
need you guess or fumble for that station, or bother
with wave-lengths. Simply turn the finder to your
pencil-mark, and you hear it!

Should you move—or a station discontinue or wave-
lengths change—erase the marks, leaving the dial
beautifully clean and new. Thus, you may now
have all the joy of radio, with none of the discour-
agements. Moreover, the ULTRA-VERNIER is »
single vernier tuning control.

At your dealer; otherwise send purchase

price and you will be supplied posipaid.

9 BEEKMAN STREET
NEW YORK CITY

250 |

At Your e
Dealers

Made by the
Hammar- o
lund Mfg.

Co., your p
assurance
of quality

and depen- @
dability—
produced [
solely for

the Phenix o ]
Radio Cor-
poration. =
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RADION

Black and Mahoganite

Dials, Tubing, Sockets, Horns PAN E LS

etc.

“That special size for your
super, phonograph, portable
or odd size cabinet.”

ALL STOCK SIZES
WHOLESALE
Send for Price List
SPECIAL HARD RUBBER PARTS
MADE TO ORDER

New York Hard Rubber

Turning Co.
212C Centre Street

RETAIL

$1.50 3 mo.

New York 1493 Broadway

That Wonderful Superdyne Circuit

Has amazed radioists everywhere.
One of the great features in
RAD!IO WORLD
The first National Illustrated Weekly
Dealers everywhere—15¢c copy
OTHER FEATURES: Full week’s pro-
grams, many hook-ups, great question
and answer department. Articles for
novice and expert by authorities. Bring
your radio troubles to RADIO WORLD.
$6.00 per year (52 nos.), $3.00 6 mo.
Special: 10 weeks $1.00.

RADIO WORLD

New York City

for a trial subscription to ‘RADIO’ for

Send $ 1 .OO 6 months,
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PENNSYLVANIA

RADIO PRODUCTS

EVERY item bearing the “Penn-
sylvania” trade mark is absolutely
guaranteed to satisfy. The dealer is
authorized to refund the purchase
price for any item which does not
satisfy. These products formerly

sold at two times the present prices.
Quantity production has made these low
prices possible. The quality is the same.
Our slogan is — WE DARE YOU TO
BEAT THEM AT THE PRICE.

PINNSYLVANIA
LOUD SPPEAK RS

A beautiful fit-
ment for the
home, rendering
the most perfect
reproduction,

Truly the Finest
Spenker Ever Of-
fered at Such n
PPopular Price,

Price Volume!

$1000 Clarity!
Takes Iligh volt-

Went age without dis-

Connst tortion

$10.50

é
HAMBURG BROTHERS

624 Grant Street

7"\

N Pousylvania®
Yo/ -dirmrrme)

PENNSYLVANIA HEAD-SETS

are fdeal for both professional
and amateur use. They are highly
sensgitive, with a magnetic circutt
that 1s carefully designed lo In-
sure permanent etliciency. The
excellent tone of the “i'ennsyl-
vania’ surpasses phones of much
higher prices. A one year written
guarantee in every box. When
better phones are designed you
will find PENNSYLVANIA'S at
the top of the list.

Write For Our Attractive Proposition

Pittsburgh, Pa.

'8 f\]h.e Low {oss

upercot

Q9
THE LOW LOSS

THREE CIRCUIT
TUNER

FULLY ADJUSTABLE COILS

Trits COIL 1S EXACTLY ADJUSTABLE
TO SUIT YOUR ANTENNA aND
GROUND., NOT A COMPROMISE

THIS COIL 4 ADJUSTABLE TO

SuUIT YOUR YUBE, PLATE VOLTAGE,
AND WIRING PRECISELY.THIS PALVENTS
SQUEALING AND RURADIATION

NO OOPE OR
VARNIEHN TO

STRENGTH

P

SELF SUPPORTING LOW
LOSS WINDINGS OF LARGE
WIRE LOWEST POSSIBLE
RES'STANCE AND CAPACITY
NO ENERCY ABSORPING
TuBiNQ

LESS THAN J5 OZ

AND BARELITE
A MINIMUM OF

JORNBICKHS
Write Sor Open
Terrltories

Send three 2¢

letins on Loweloss

HKasy

PURL nARD AUBBER

ENERGY ABSORPTION

*“The Heart of the Set”

Ntaumps For

to Rend NHook-U pn

THIS COtL ROTATES
TO CONTROL vOLUME
AND CLARITY

$ m=y.00

plus p.p.
or at your
dealer's

KREDUCES STAYIIC TO A
MINIMUM BECAUDE
OF 1TS SHARP SELECTIVITY

There are Super-
colls for all c¢ir-
cults, Write,

Denirn and

PERFECTION RADIO MFG. CO.

1520 Chextnut St Sales Dept, $IK, Philladelphin, Pn.

A FEW COPIES LEFT

We have only a very limited number of copies of
January “RADIO,” containing the complete details
for building BEST'S NEW SUPER-HETERODYNE.

JANUARY
“RADIO”

25c

ORDER NOW

PACIFIC RADIO PUB. CO., San Francisco
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Morton, reading over the boy’s
shoulder as the lad copied the slow,
steady flashes of the electric lights, sent
by the frantic hand of the night patrol
guard, far up Pablo canyon, grew cold
all over.

“Good Lord!" he muttered.
dam!”

The long expected had happened
And \Watts, good old Watts, had sig-
nalled them; taken a chance that some-
body would get it. It was to Morton’s
credit that he never hesitated, never
doubted. He had been an emergency
railroad man too long for that.

The flashes continued, but they were
but repeats of the original message.
“The dam is giving way. . . run. . ."”

Blanchard had a bank, a neat little
concrete structure. It stood on the main
street, just around the corner from the
Morton home. There was a signal siren
in front, one that operated on a tank of
air from a garage. lt was placed there
to arouse the townspeople in case of
bandits. Crossley, twelve miles away
could hear it on a quiet night. At
Crossley there was another, which would
notify other towns farther down the
valley. Such was the trap the farmers
had devised to protect their money
Such was the device Morton now used
for another purpose.

He left Eddie copying the flashes—
coming steadier now—and ran to the
siren. The roar of the whistle shattered
the echoes of the night. People poured
from houses, armed, hatless, running—
looking for trouble. In a few words
Morton told them what had happened
—explained the lights, the warning.

“Somebody get Crossley on the rural
wire and tell them to pass the word
along,” he said. “And for God’s sake,
move quickly.”

It was a strange race that began out
of the town of Blanchard at 9 o’clock
that night, a hurrving cavalcade of
men, women and children. Every soul
was accounted for. Down at Crossley,
and at Mliner, at Orath, at half a dozen
others, similar scenes were being en-
acted. There was no time to stop for
clothing, for household belongings.
It was hitch and run, or crank and run.
Those that had no transportation
grabbed a hold with those that had.

I'rom far up on the hillsides of Pablo
canvon they huddled around fires of
sputtering, water-soaked wood, and
waited for the Thing that was to come
—the Force, that but for the narrowest
margin would have blotted them out.
Minute after minute, and far into a
long, lone hour the lights up and down
the valley flickered steadily—~flickered
on and off. Now and again little Eddie
Morton, sleepy but excited hero of the
occasion, would spell out the words
again—". . . the dam is giving. . ."”
for the curious that packed around him.

Continued on Page 76
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INCE the inception of radio, the results obtained with Arm-
strong Regenerative Receivers have been the goal of comparison
for all others. Trick circuits have been designed to get around

the Armstrong Patent hoping to obtain results “just as good.” This
has resulted in the use of more tubes, necessary without, but unneces-
sary with regeneration.

This is one reason why Crosley Radios, licensed under Armstrong U.
S. Patent No. 1,113,149 have performed everywhere so remarkably
on so few tubes.

The Crosley Trirdyn, employing Armstrong Regeneration combined
with tuned non-oscillating radio-frequency amplification and reflexed
audio frequency amplification and using only three tubes, consistently
gives greater selectivity, more volume and wider range than can be
obtained where five or six tubes are employed without regeneration.
With no regeneration, two stages of radio frequency amplification,
requiring at least two additional tubes, must be employed in front of
the detector tube to get the same results as furnished by one tube
when regeneration is used.

Every additional tube means additional expense; an added dial to
tune, greater difficulty in operation, more distortion and more tube
noises. ‘The three tube Crosley Trirdyn has only two dials. These
operate but two circuits, making tuning and logging very easy.

You can’t beat the results obtained from an Armstrong Regenerative
Crosley Radio. A trial will convince you.

BEFORE YOU BUY—COMPARE
YOUR CHOICE WILL BE A CROSLEY
For Sale By Good Dealers Everywhere

Crosley Regenerative Receivers are licensed under Armstrong
U. S. Patent 1,113,149

Prices West of Rockies—Add 10 per cent
Write for Complete Catalog
THE CROSLEY RADIO CORPORATION

PoweLL CrosLey, J&r., President
Cincinnati, Ohio
Crosley Owns and Operates Broadcasting Station WLW

DO THE
WORHK OF

W/,
N

Crosley Trirdyn Special, $75.00
With tubes and Crosley Phones $30.75

Crosley One Tube

Model 50, $14.50
With tube and Crosley Phones $22.25

-CROSLEY.

Better-Costs Less

Radio

Crosley Two Tube
Crosley Filh s o Corle Phoos £30.25
Head Phones
Better---Cost Less
$3.75

Crosley Three Tube
Model 52, $30.00
With tubes and Crostey-Phones $45.75

Mait
This
Coupon
At Crco

The Crosley
Radio Corp'n.
219 Sassafras St.

Cincinnati, O.
Mail me, free of
charge, your catalog
of Crosley receivers
and parts

Crosley Trirdyn Newport,$100.00 &
With tubes and Crosley Phoses $115.75
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For Circuit Supremacy—
CIR-KIT and Supereﬂex

Erla Supereflex—new epoch in circuits. Not justa “wave”
of popularity, but the permanence of basically superior
prmcnples just as advanced today as when Erla introduced
the circuits still rated more powerful, tube for tube.

Expressing the best of Erla science, Supereflex circuits
also are so easy to own! Not only because of extreme
economy in first cost and operation, but also because Erla
CIR-KIT enables any experimenter to produce these
greater circuits flawlessly. CIR-KIT provides every need-
ed item of Erla Precision Radio Apparatus—exclusively
respon51ble for matchless Erla range, volume, clarity,
sensitiveness and remarkable ease of control.

CIR-KIT also provides full-size blueprints; stenciled base-
board; and drilled, lettered panel, so that every step must
be correct. Assuring lasting supremacy in circuits; the
pride of a truly professnonal hook-up; and incomparable
entertainment, C/R-KIT is outstanding in Radio today.

Electrical Research Laboratories
Dept. H, 2500 Cottage Grove Ave., CHICAGO

Coast Represcnm(n es: Globe Commercial Co,
Los Angeles, San Francisco, Seattle

ERLA

I |

Erla complete radio instruments lifts
radio to the realm of art, with the
same superiorities CIR-KIT bring.
Erla Erla Table Cabinet Erla

Floor Table
Console Console

The Romance of the Sea!

$10

Read the Story of the Life of a Sea¥going Radio Operator

$1.00

“THE RADIOBUSTER?”

SENT POSTPAID ANYWHERE

C';;', PACIFIC RADIO PUB. CO.
Pacific Bldg., San Francisco, Cal.

Per
Copy
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Continued from Page 74

And then—the lights flickered, wav-
ered and went out. The refugees held
their breaths and listened, as the whole
valley was plunged in darkness Dimly
at first and then with a mighty roar
that turned into a grinding crescendo
of sound, it came—the thunder of the
broken dam, and the awful reverbera-
tion of pouring water. Huddled in
horror, they clung to each other as a
great, grey wall, house-high, boiled
through Pablo valley, wiping out homes
and barns, flipping buildings upside
down like chips, and leaving devastation
and destruction behind it.

Millions of gallons of water roared
past as the contents of Pablo reservoir
raced down the slope of the mountains
toward its level at the sea, passing for-
ever into the limbo of engineering fail-
ures. On the hillside, in the rain, hun-
dreds of people knelt in a prayer of
thanksgiving for the loss of life that had
been averted through the heroism of a
night patrol guard, and the alertness of
a little Boy Scout.

And up on the rim of the broken
reservoir, where great hunks of con
crete lay in shattered pieces, as though
smashed by a giant blow, a man with
scorched hands, and a body wracked by
the crisping viciousness of a searing blue
arc, clung to a smoked marble switch
board and sobbed in sheer relief, be.
cause the dice he had thrown with
Death had won.

It was the man a brakeman had
kicked from a gondola on No. 6 at Bab-
cock six months before—Pokerchip
Watts, ex-operator and soldier of for
tune—forevermore, to Pablo valley, in
measureless gratitude, “CQ” Watts—
hero!

"I‘ COn
WITNOUT LO5SES

MASTER C "
TUNING OlL
1—Wound on moulded hard rubber,
2—Increasss volume 50% to 250%. Also
selectivity, over old type.
3—Eliminates all adhesives.
4—One hole mount and thin gold-plated
compensating spring contacts.
FREE! Ask your dealer or
send us four cents in stamps
for wiring diagrams of cir-
cuits in which this remark-
able coil can be used.

UNCLE SAM ELECTRIC CO.
213 E. Sixth St. Plainfield, N. J
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THESE LUGS MAKE WIRING A PLEASURE
Your dealer has them in counvenient 50¢ pack-
ages of 100 lugs. Jobbers and manufacturers
write for samples and prices. Distributed Solely
By THE KELLER COMPANY, 821 Market St.,
San Fraucisco. U.B.A

SEE PAGE 71—
IT WILL INTEREST YOU

A book for the

children—free ¥

9.

on request. ;
Magnavox
Receiving Set
TRF-5

A S5-tube tuned radio
frequency receiver with
Unit Control.in carved
mahogany cabinet, com-
plete with Magnavox M4
Reproducer $125.00

Magnavox
Receiving Set
TRF-50
The same circuit and
panel as TRF-5 enclosed
in carved period cabinet

with doors and built-in
Reproducer $150.00

CITLREYY (1A

Magnaxox Amplifierand
Detector Tubes greatly
improve the operation of
anyset . . . $5.00

Radiotikes

TRF-5 Receiver with M4 Reproducer

HE NEW Magnavox Receiver
has assumed a place of acknowl-
edged leadership among the endur-
ing radio achievements of the year.

The Magnavox one dial Station
Selector means that anyone can now
command a degree of selectivity pre-
viously limited to the expert. You
probably have your own ideal of
what a radio receiver should ac-
complish..Investigate the Magnavox
and find that your ideal has come
true.

In addition to its simplicity and fine
appearance, the Magnavox also has
a wonderful “double range”: using
all five tubes on distant stations and
only three tubes for those nearby.

Reliable dealers everywhere carry Magnavox
Radio Products in stock. If unacquainted
with the Magnavox store in your vicinity,
write us for information and literature.

THE MAGNAVOX COMPANY
OAKLAND, CALIFORNIA

New York: Chicago: San Francisco:
350 W. 31st St. 162 N. State St. 274 Brannan St.

Canadian Distributors:
Perkins Electric Limited, Toronto, Montreal, Winnipeg
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Anti-capacity JACKS

|

[0 )
Anti-capacity SWITCHES

Lower-Loss

Vernier

CONDENSERS

\ 4

Lower- PHONE PLUGS s
: The JONES Transformer
mmAAAAS Lover Volume without distortion is as-

Loss .

sured by the use of the JOS. \W.
B COSTATS JONES Transformer. A low
ratio Audio I'requency Trans-
former which always gives maxi-
Loss mum value of signal intensity.
SOCKETS May be used in both stages and

with all tubes.

Throw away your soldering iron and
build with JO>. W. JONES parts:
VARIO- Audio 1“requ'lency Transformers; Vari-
COUPLERS able Vernier Condensers; Low Loss
Variable Grid Leaks, Vario-couplers,
Potentiometers, Rheostats, Inductance
W Switches, Phone Plugs, Sockets—and
Anti-capacity Jacks and Switches. Sim-

Lower Lass -
Variable GRID LEAKS ple binding posts inake all connections,
and less drilling is required.

moma  JOSHEZINES

SWITmEs TRADE MARK
-
Lower ‘“Improved” radio parts
—n Loss 'J0S. W. JONES RADIO MFG. CO., INC.
POTENTIOMETERS Home Office:
40-42-44-46 W 25th St.,, New York,
T | hlindelphin: 1011 Chent t St.
] RN, Chlclul.'l:': -'-|1.‘ l\\"I. Jll('klﬂl‘l“"l::l‘:e\'llI’d

. OFFICKES: | Boxton: 09 Bedford St.
Audio~
’requcncy

MATHISON’'S POLAR CRYSTALS

Mined North of the Arctic Circle

Brings distance with unparalleled volume. Ends all crystal and reflex troubles.
The most nearly perfect radio crystal in the world. Each, postpaid.............. 85¢

Dealers and jobbers write for trade discounts

MATHISON SILVER ORES
COMPANY OF ALASKA

american RADIO OWNZERS SERVICE COMPANY

e
Agen 660 Twelfth Street, Oakland, California
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SELECTIVITY

Continued [rom page 32
the higher will be this apparent resis
tance as a frequency trap. Also the lower
the C/L ratio the higher will be this
apparent resistance. Thus a low loss
coil and condenser make the best fre-
quency trap. Here as before the same
conditions hold for selectivity, low R
and low C/L ratio.

It is often observed that despite the
high selectivity of the best makes of re-
ceivers they will respond very distress-
ingly to interference from powerful
radio telegraph signals or to static phe-
nomena such as caused by violet-ray
machines. This means merely that a
very powerful impulse will set the an-
tenna circuit oscillating at its own fre-
quency. 1f this antenna circuit be
adjusted to the incoming desired wave-
length then the interference and the de-
sired sound will beat identical wave
lengths and can of course not be differ-
entiated. If we attempt to detune the
antenna then both interference and de
sired signals suffer proportionately and
there is no net gain. Thus for inter-
ference of this type there is no solution
at present. Loops will help to some ex-
tent but not enough. It seems likely
that the ultimate means to perfect
broadcasting 365 days a year is Super
power.

The N. Y. Central Railroad, in an
endeavor to speed up its marine traffic
in New York Harbor is experimenting
with radio communication between one
of its tugs and WNY at Bush Terminal,
Brooklyn. 1f these tests are successful
43 tug boats and lighters will be equipped
with radio transmitters and receivers.
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e SUPER-HETERODYNE i,

Get Aberdeen, Madrid, Havana, Mexico City, Lo
Angeles on loud speaker with indoor loop une
out local stations at will. Enjoy 1009, reception.

Pinkerton has simplified Superheterodyne so that
a twelve year old boy can build it. His matched and
balanced transformers and oscillator coupler are
called “"the heart of Superheterodyne ™ They make
a set that is unbeatable—think of it—one that is
without harmonics—no station comes in twice on
the dials.

SIXTY DAY TRIAL OFFER
Simply send a two dollar bill as a deposit and receive
Pinkerton Life-Size Plans and Photos

complete with A B.C. instructions, by return mail.
They are sent on approval. They are not sold until
you see them. Then if not all you expected give
them right back to the Postman and your deposit
will be returned, without question. immediately.

If you accept this offer, and find the life-size
plans, photos, and complete directions as repre-
sented, you will be entitled to purchase the Pinker-
ton Heart of Superheteredyne, four matched and
balanced transformers and oscillator coupler,
regularly selling at $32.50, for only $23 additional.

Send name, address and $2 bill today.

Thomas N. Pinkerton, President
PINKERTON RADIO CORPORATION
Superheterodyne exclusively,

1834 B'way, New York
Cut out this offer. Free booklet.



MECHANISM OF RADIO
PHONE RECEPTION
By L. R. FeELDER

The difficulty that many find in
understanding how the radio frequency
waves are converted into audio frequen- w @ ] JL!)
cies can easily be cleared up by a brief LR i\
consideration of a few facts. A 600- | [ WIS A R 7\
meter radiophone transmitter, for in- ) i
stance, sends out a fundamental fre-
quency of 500,000 cycles. This is called
the carrier wave because in effect it car-
ries with it such audio frequencies, 100
to 10,000 cycle, as may have been im-
pressed upon it by the modulating tube
4t the transmitting station. These low
audio frequencies cannot be as efficiently
radiated from an antenna as can the
higher radio frequencies.

The effect of impressing or super-
imposing these audio frequency currents

on the carrier is to give two new series

of radio frequencies, equal to the main O l A th P ( ’( )
carrier frequency plus the audio fre- n no er r

quency and minus the audio frequency . . .. . .
respectively. Thus when the audio fre- No piece of radio apparatus, even in its price class, is the best

quency of a single 1,000-cycle note is because its maker says so, or because its dealer says so. It is
added to the carrier frequency it gives only the best when everybody else says so as well.

freclluen(iles hOf 501,000 andd ;}99’000 “T want to say that it is the best I have

cycles. In the same way sound irequen- ever heard. I could hear as well as if 1 had

cies between 100 cycles and 10,000 cycles headphones, and that is saying much, as I am

result in the similar individual radio rather ‘hard of hearing’ In fact, it was the

. . : first concert I ever enjoyed 100 per cent with-
.frec'lu-enmes be!ng transmitted for each out earphones. Here is to your success.”
individual audio frequency.

. .. q i Eugene A. Winter, Buffalo, N, Y.
The function of the receiving set is (Signed) S D SR

to unscramble this tremendous number
of radio frequency currents and repro-

*MOZART B

/
/

PRICES (WEST OF THE ROCKIES)

. Baby Grand Reproducer, with gold plated unit, black and gold crackle
duce them as sounds corresponding to or extra heavy coated all black satin finish 212.50
those at the transmitter. For the sake of | Electro-magnetic unit (fits almost any horn or phonograph) with cord,
. l 0 h . 1 1 OOO Nickel Plated $4.50
simplicity assume that a single 1,000- Gold plated .. 25.50
cycle note is to be transmitted, giving Mozart Special Headset . $6.00

radio frequencies of 501,000 and 499,-
000 cycles, which, with the 100,000-
cycle carrier wave, are picked up by the West Const Representatives:

radio set. By what is known as the NELSON-RUDE CO., 16 California Street, San Francisco, Cal.
phenomenon of beats or heterodyning JAEGER RADIO, 4505 Thirty-sixth Avenue, N. E,, Seattle, Wash.
y

the 501,000-cycle combines with the
500,000-cycle wave to form two fre-
quencies, one of 1,000 cycles and the
other of 1,001,000 cycles. The latter is The MOZARTTGRAND CO.
inaudible, due to its high frequency, but Manufacturers of Fine Instruments
the former is the original 1,000-cycle Newark, N. J. U. S. A.
note sent out from the transmitter. In
the same way the carrier wave beats or
heterodynes with the 499,000-cycle wave
to form an audible 1,000-cycle note and
an inaudible 999,000-cycle note.

Each of the other super-imposed audio

If your dealer cannot supply, order direct,

CRESCENT LAVITE RESISTANCES

Absolutely non-inductive.
frequencies beats in like manner with e $O5H LIST
the 500,000-cycle frequency so as to 50,000 ' o
combine and give a frequency corres- g

ponding to the original sound. This ex- —
planation naturally leads up to the sub- | Specig feinty S el B Srescont ol =
ject of distortion. CRESCENT RADIO SUPPLY CO.

In the same way that the carrier fre- | 138 Liberty St., Jamaica, N. Y.
quency beats or heterodynes with each
of the side frequencies to produce an
audio frequency corresponding to the
original signal transmitted, so the
reader will recognize that it is also pos- ,
sible for two side frequencies to beat Yok The GAROD GORP. prv—
with each other to produce an audible 120 Positio Sr.  Newsrio W 3. 2

Continued on Page 81

1 Grid Leaks = AL
Vaviable: ~ O

No.10L—1-10 10 § meggi—eoft tubes 1 1
No.201A—2 10 10 megs.—hard tuhen. &

) No. 100— 1000 to |00.300 ohms by-pass. 3 ]

Metalized Fixed:~ ° at dealers . [
" Over Y meg.. 50ctiunder; 756, or postpaid | |
i DURHAM & CQ., INCI1936 Market Stecer, Philadelphia |
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A THOUSAND AND ONE NIGHTS ENTERTAINMENT

The MELCO is a silver-tongued Scheherezade—offering a thousand and
one nights of entertainment.

Entertainment free from interference, noises, and fade-aways. Supreme
radio reception—Iull-toned, clear-throated, true to life.

The New Five—Now Ready for Distribution

MELCO SUPREME RECEIVER

TUNED RADIO FREQUENCY

Ask for interesting literature

AMSCO PRODUCTS inc. BRoOOME & LAFAYETTE STREETS. N.Y.

Mestern Branch, 417 Pacifie Bldz., San Francisco

— — — st

14-inch Bell
Polished Pyralin /

Alumiinum dound Column

A Speaker of Distinctive Lines

Full volume without sacrifice of clear-
ness or naturalness. Reproduces true
tones of voice or music. Equal to hear
ing the original,

No. 100 Speaker Unit supplied for phono
graph use—fits any make.

No. 205B—Polished black flare........ $22.50
No. 205D—Shell pyralin flare............ 25.00
No. 100 —For phonograph use........ 10.00

Manufactured by

American Electric Company
State and 64th Streets, Chicago
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Continued from Page 79

frequency. Let us go back to our simple
example given above. The carrier fre-
quency of our assumed transmitter is
500,000 cycles, and the transmitted sig-
nal is a 1,000-cycle note. This resulted
in two additional radio frequencies be-
ing transmitted, 499,000 cycles and
501,000 cycles. When each of these
heterodynes with the carrier frequency
of 500,000 cycles the original 1,000-
cycle note is produced. But suppose that
the two side frequencies 499,000 cycles
and 501,000 cycles heterodyne with
each other. From the explanation given
above the resultant beat frequency pro-
duced is the difference of the two radio
frequencies, which is 2,000 cycles, in
other words double the original sound
frequency. Thus a double frequency
distortion is produced, which means
that the original sound is accompanied
by a sound of twice its frequency which
is not initially present in the sound.

This explanation for a simple single
audio frequency applies equally well to
a complex sound having a combination
of numerous frequencies in it. Just as
the side frequencies produced by a single
audio frequency will heterodyne to pro-
duce a distortion of double frequency.
so will the large number of side fre
quencies resulting from a complex sound
beat with one another to produce distor-
tions of double, triple, quadruple and
other multiples of the original frequen-
cies. Thus frequencies not originally
present in a sound are introduced at the
receiving end.

This type of distortion is entirely
apart from the double frequency distor-
tion produced by the vacuum tube de-
tector due to its curved charactertistic,
or to distortions introduced by trans-
formers, etc. The former type of dis-
tortion is entirely due to the transmitter
end of the radio system, whereas the
latter are due largely to the receiver end
of the system. In general it may be said
that the distortions introduced at the
receiver are more serious than those in-
troduced at the transmitter end. The
transmitter end of the radiophone sys-
tem may be constructed so that it is
relatively free from distortion. By
properly taking care of the modulation
at the transmitter, the double and triple
and multiple frequency distortions de-
scribed in this article may be made so
small that they do not affect appreciably
the quality of speech or music. The re-
ceiver end of the system, however, in-
troduces distortions which do affect
quality considerably, and hence this
aspect of the entire radiophone problem
requires more study and development.

Ever happen to think that an elec-
trolytic rectifier, such as are in common
use in amateur transmitting stations,
can be also used on lower voltages, with
a good filter, to supply the power to a
receiving set amplifier?



LABORATORY FIGURES CONVINCE ENGINEERS
RESULTS CONVINCE USERS

A prominent engineer reports that “inboratory tests eon-
. sistently show that, if it were possible to make a tuner with
. lower losses than

THE LOPEZ LOW LOSS TUNER

tho quality of reproduction in broadcast reception would
suffer.”

One enthusiast writes:

**After using one of your low-loss tuners, In an amatour re-
ceiver, I decided to try out one in n Broadeast receiver,
employing two stages of audio frequency. The first night
that | had the set operating | logged sixty-two stations, fin-
jshing oft with station KGO, of the Gen’'| Elect. Co. at Oak-
iand, California. I held this station two hours, and many of

R e it o3 s Gl s St | 1 ) “for DISTANCE and VOLUME

in question.

y fer any " .
;xpzmor:u:{o;'g Full clear Volume on the loud speaker plus the ability to bring

to me for a good rec- i H H { : . Sy
0 in stations 2000 miles distant, is the standard of service you

.‘;"n i BB | suro am & booster for may expect from a CHELSEA.

the LoRcl low Loss

{‘;‘f‘;o’_?}ﬁk“‘ﬁlg More beautiful than any piece of furniture is this remarkable

irio Storago Battery triple circuit, single tuning controlled receiver. No need to

Broadcast Typo understand “radio enginecring” to operate a CHELSEA. Any

£0070E00 malers child can easily run it!
Regular Amateur
40 to 205 meters All the performance of sets costing four times as much.
f Circuit  diagrams,

panel drilling tem-
plates and instruo-
tions with each tuner.

PRICE $10.00 EACH

At your dealer’s or sent direct postpaid MODEL
A. C. LOPEZ & CO. 122

344 Fifth Avenue, Dept. R. New York City

| Licensed under Armstrong Pae. No. 1113149,

Model No. 122 Three tube CHELSEA Recciver has made RADIO
history, it 1s more than just a set. Rigid tests prove it is the
ultimate of sclectivity. You reccive one station at a time, thus
enabling you to select at will any desired stations.

On sale at oll good dealers, urite for catalog No. 12 for further particulars,

=$9% CHELSEA RADIO COMPANY

179 SPRUCE STBEET ~ CHELSEA,MASS.

Chicago Sesttle Los Angrles

PRECISION
AUTO DYN.E e e R s e
COUPLER Az

The Autodyne Coupler is a new
development for use in connec- SEND NO MONEY!
tion with a vacuum tube for pro- TELOS RADIO 2 ospmr o YOUR OWN Name sng Adgress
ducing a continuously variable e :.l,.,,...:’,l,;.o:,“ "\.....&:I.::“.,..::
alternate current. One winding Write for a free copy of our mnew, C”“mk:yOu::_‘-—_-‘ ,M'";,;,mmfﬁ:,,,, f—rs
connects the input circuit of a handsomely Illustrated booklet, “The 90y =0 o o 1—e LR WERTR e BAGE
vacuum tube and a second wind- KIT of an Thousand Possibilities.” e g Bt € & — i8ards (Printing PREE 100~ oaly
ing is placed in fixed inductive h..:""““"“___’;“"‘“ ) §i.36: 20031 bs: m"’?ﬁbxv
relation and connected in the DANZIGER-JONES, Inc., A - --M---M“‘l't)'ueﬁx&m.ﬁb < N-; Dehgbted
output circuit of the vacuum Department F. 253 Waverly Place e e e A P aEy fon o
tube. New ‘ork- N. Y. Send no money--fust pay postman when you get cards, r)r4nN1')lilVl'I

Used as a laboratory vacuum RADIO PRINTERS,3471Main St., Mendota, Il

tube oscillator, the frequency of m—— 2
which may be calibrated and thus
the apparatus used as a standard,

also as an oscillator and detector é“%
in some of the more specialized ndrews
forms of the Superheterodyne.
Made py the m'z'zkers of the CRS yne
SEOL S CoFkaday gL RADIO RECEIVING SET

o » . L Combines tone qualityand selectivity with distance
PreCISIon CO!I Company and volume. Price $150 without accessories

209-C Centre St.,, New York Cf ANDREWS RADIO CO., 327 S. La Sallc St., Chicago

\
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The Greatest Value Ever Oﬁ"ered
In A Radio Receiving Set/

A 5-tube tuned Radio Frequency Set

made of the finest low loss materials and in a beautiful gen-
uine solid mahogany cabinet, that is attractive enough for
the most pretentious room, and at sixty dol-
lars, economical enough forthe most modest.

It’s Easy to Build

a five tube radio trequency te-
ceiver whon you use the Fres!«
man Masterpiece Kit. The result
will be a receiver that will bring in

6 en the most distant stations
w th the volume and clarity of
lo ‘als. The equal of any 5 tube set A
In selectivity, simplicity of opera- !
tio 1 and all around efficiency.

No Neutralizing
or Balancing
Condensers Required

Combines all points essential to the perfect receiver.
Real distance reception without that squealing and
howling. So selective that once a station is picked up
—it can be brought in again on the same points on
the dials, whenever you want it, And, what's more,

It is Mightv Easy to Operate

Have Your Dealer Install One in Your Home/

All genuine Preshman aiasterplece .
Bets have a serial number and Ask your dealer to in-
trade-mark riveted on the sub- stallonein your home.

Beware of Imitations

PR e hman Inc' ;md Cotxr/xterfens
:?adzo Cosndenser ducts”" il tenics

or tamperedd with
240-248 W. 40th St., New York

T
Mln / Vla

FROST-RADIO n M] | W
UF REE

@st Yo Nelghbor:
TIMES SQUARE AUTO SUPPLY (0.

HE name FROST-RADIO on a
ADWAY AT 56th ST New Y

picce of apparatus, whether
FROST-FOMES, Plugs, Jacks,
Sockets, Rheostats, etc., means
highest quality. Your dealer
carriescoms- S
pletestocks.
See him to-
day.

Your Crystal Set

will work 400 to 1000 miles if mndc by my plans. No tubes or
batteries. Copyrighted pians $1.00; or furnished FREE with
complete purts for building set. including speciul coil and
panel correctly drilled for only §5.00. Satisfaction guaranteed
or money refunded. Satisfied customers everywhere. Par-

ticulars free.
LEON LAMBERT

Chicago

HERBERT H. FROST, 154 W. Lake St.,

Wichita, Kansas

542 Kaufman Bldg.

Y ou Should Subscribe for “RADIO”
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ARE THE SHORT WAVES
NEW?
Continued from page 14

Hertz, the German physicist who was
first to measure the length of a radio
wave. He also invented the “Hertzian
Oscillator,” a device that enabled him to
generate radio waves a few meters in
length and transmit them to the other
side of his laboratory where he received
them on crude apparatus.

Now, after all these years, we are
building “Hertzian Oscillators’ for use
in our latest short wave experiments.
There is only one important difference;

Hertz used a spark coil to energize the.

radiating circuit and a pair of spark
balls as the receiver—we now use
vacuum tubes for transmission and re-
ception, which are infinitely better.

After Hertz' experiments short
waves were forgotten for they were be-
lieved to be of no practical use. As
radio became man’s servant in the trans-
mission of intelligence it was réquired
to transmit over greater distances. To
transmit over greater distances more
powerful stations with larger antennas
and transmitting on longer wavelengths
were built. So the general trend was
away from the short waves.

The use of short wavelengths was
re-established in a small way during the
world war when sets working on short
wavelengths were ysed for short distance
communication by the various armies.
The good results obtained no doubt is.
partly the cause of the present day in-
tense interest in short waves. The long
distance records made in recent years
by amateurs working on wavelengths in
the vicinity of 200 meters has also been
a factor in drawing the attention of
commercial companies and others to-
wards the shorter wavelengths.

What are the advantages of using
short wavelengths? you ask. The main
advantage is the high radiation efficiency
gained. For the same input power
stronger waves will be sent out from the
antenna the shorter the wavelength
used, Static effects are greatly lessened
at short wavelengths, one reason being
simply because the antennas used at the
receiving end are not large enough to
pick up an appreciable amount of static
from the atmosphere. Short wave trans-
mission has disadvantages, however, in
fading and daylight and night effects,
which are more noticeable than they
are in the use of the long wavelengths.
Though the present interest in short
wave work is opening a great field for
future experimentation and activity
there Is no danger of any of the large
stations tearing down their antennas
and starting in busmess again on two or
three meters.

The use of short wavelengths is not
new. Much of the “latest dope” can be
found in books dealing with the results
of the earliest of radio experimenters.
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SELECTIVITY

Using sensitive instruments in con-
nection with two A. C. H Worm
Drive' Sharp Tuning Instruments.
Can be used as one or three tube Re-
ceiver. Operates on 199 or 299 dry

cell tubes. Batteries Amplifier 90
volt B, Detector 2214 volt B. A bat-
tery, three dry cells. C battery, one
dry cell. All connections on back.

Installment Plan. No References.

WRITE US AS FOLLOWS:

A. C. Hayden Radio & Research Co.,
Brockton, Mass.

Gentlemen:

Enclosed please find $20.00. Send
me one A. C. H., Three Tube Re-
celver. Upon receipt of snme | agree
to pay you $1.00 a month for fifteen
months until the total amount of
$35.00 is paid. This Receiver is to
remain your property until full
amount is paid. You guarantee this
set to operate on the air.

SIGNED.

Wonderful Value—Limited Produc-
tion—NMail Orders Only

A. C, Hayden Radio and
Research Co.
BROCKTON, MASS., U. S. A.

The Lomplete Efficient
and Economical JAerial

Why pay
$10.00 or more
to have an g
aerial spoil the §
appearance of
your home?
Antenellaelim-
inates all un-
sightly wiring,
ligh tning ar-
resters, etc., and precludes the
possibility of dangerous
grounding on a power line. It
also- stops “canary bird” re-
radiation from nearby oscil-
lating sets interfering.
ANTENELLA

is not only- a real distance getter but §
also successfully overcomes static an;
novances.

At your dealer, otherwise
send purchase prige and you
will /be supplied postpaid.

das. rl’
(s Freshrman G Ine

106 Seventh Ave, New York
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Ultradyne Kit

Consists of one low loss Tun-
ing Coil. one low Loss Oseil-
lator Coll, one special low loss
Coupler, one type “A’ Ultra-
former, three type “B" Ultra-
formers, four matched Grid
Condensers. The Ultraform-
=11 ersarcnewimprovedlong wave
frequency transformers espec-
lally designed by R. E. La-
cault, Consulting Engincer of
this Company and inventor of
the Ultradyne. To protect the
publie, Mr. Lacault’s personal
monogram seal (R. E. L.) is
placed on all genuine Ultra-
formers.  Ultraformers are

is capable of

speaker.

IO T AR CIRAA

guaranteed so long as this seal
remains unbroken.

$30.00
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enerative

7});/.1‘@ TﬁﬂDXHE Gets Distance
on the foud Speaker/

Unlike other Super-radio receivers, theTUltra-
dyne, with its exclusive use of the “Modulation
pplication of regeneration,
detecting and regenerating the -
making it audible on the loud THE

The regenerative effect in the Ultradyne increases
as the strength of the signal decreases, until the
signal becomes so weak that n
fication will make it audible.

A radical advance in radio engineering and the
latest development of R. E. Lacault,
A.M.LR.E., Chief Engineer of this Compan
formerly Radio Research Engineer with the F
Signal Corps Research Laboratories.

You will marvel at the unusual selectivity, sensi- |
tivity and range of this new Model L-2 Ultraayne. 50¢ ;

Write for_descriptive circular.

ALTRADYE

MODEL L-2

PHENIXYRADIO
CORPORATION

0 amount of ampli-

EE. on drilling, wiring,
y and  assembling and
rench tuning the Model |}

WU

HITT

T

HOW TO BUILD

ND OPERATE

ULTRADYNE
MODEL L-2
Send for the 32 page
illustrated book
giving latest au-
thenticinformation
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L-2 Ultradyne Re-
ceiver.

How'to Build
ond Oparate

ULTRADXNE

osed 1

9 Beekman St. New York City
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“Elements of
Radio Communication”’

By Lieut. E. W. Stone

A Book That Every Radio Fan
Should Have.

92.50

5 c
Photos

Programs
Schedules

Humor

SENT POSTPAID ANYWHERE

Reviews

PACIFIC RADIO PUB. CO.
San Francisco

Pacific Bldg.

News, Etc.

brings you a
copy of
“Radiocast
Weekly”
for
Pacific
Coast
RADIO-
CAST

WEEKLY

433
Pacific Bldg.
San Francisco
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ANNOUNCING
The Andrews

Paddle Wheel Colil

Increnses
Signni Strength

and
Selectivity.
-
No Dope Used
on Windings.
L 4

A
Motsture-t'roof
Coll
Which Is
Unaflected

Patents ([« 1
Pending &_:

by
Climatie
Changes.

A new low loss coil of ideal charac-
teristics for use with many different
types of circuits. Embodying, as it
does, an extremely high ratio of induc-
tance to resistance it constitutes a
marked advance in radio design.

Your results will be greatly improved
by using this superior piece of appara-
tus. Its exclusive construction assures
maximum amplification, minimum dis-
tortion, and much greater selectivity.

This coil, which i3 the type em-
ployed in the Andrews Deresnadyne
Recelver, is manufactured under
license from the Andrews Radio
Company.

Price $3.00

Write for fnll information regarding
this wonderful new coil, its character-
Istics and its uses.

Due-Spiral

Jolding Loop

Increnses r= Price
Selectivity X $8.50
Reduces

Statlo

Enslly

Portuable

=
e

Patents
Pendiug

The highest development in a portable
aerjal. Rotates on base, which is pro-
vided with silvered dial graduated for
calibration. Handle permits adjust-
ment without body capacity effect.
Handsomely finished in silver and ma-
hogany. There is a DUO-SPIRAL model
for every circuit.

TINY-TURN

A superior vernier control which makes
perfect tuning easy. Has a gear ratio
of 30 to 1. Rotates in same direction
as dials. Kasy to install. Fits any
panel. Handsome nickel and ebony
black finish. Price 75¢c. Write direct,
if your dealer is unable to supply these
standard products.

1303 First Avenue Maywood, I,
PPerkins Electrie, Ltd., Montreal

utef—_gigs

i

Battery Chatder

YOUR BATTERY'S BEST FRIEND
1t does away with the trouble and waste of
rundown, damaged batteries. Easy to
operate. Light to handle. Delivers 29, of
the current. Rich crystallized black finish.
No bulbe. No liquids. No fumes. Model A
for G-volt batteries $19.00; Model AB for
6-volt and 24-volt batteries $21.00. Add $1
west of Rockies. Write for literature.
NILES MANUFACTURING COMPANY

Dept. 72, Ypsilanti, Mich.
Pacitic Coast ltepresentatives:Clark &
Close, 1609 Pine St.,5anFraneisco,Cal.

i
MARCONI

recommends

Short-wave reception

a8 belng vital to the best results from
radio, The design of Myers Tubes
makes them adaptable for short-wave
as well as long-wave reception. ‘They
achieve this result by having the grid
and plate leads extend from opposite
ends of the tube.

Amateurs using Myers Tubes get vir-
tually every station on the continent.

Three types for dry and storage

batteries. Complete ready
to mount. At your dealer’s
or sent postpaid for . .
9

252 Craig Street, Montreal

MYyers nTubes
Practically Unbreakable
e
N
221 DN

“The World OnYourDial®

- Write for descriptive circular -

““-- truly remarkable!’’

The National Regenaformer

for the Browning-Drake circuit. A 4-tube
set that’'s a wonder. Send for Bulletin 106R

NATIONAL COMPANY
110 Brookline St., Cambridge, Mass.

\ViTR

VARIABLE GRID LEAK
NEW!

A BALL-BEARING
Grid Leak That Stays Put
Screw adjustment, expansion
contact and resistance unit

that cannot wear or tear.
VOLT-X GRID LEAKS
are positive and smooth In ac-
tion with an accurate range of
{mt:m one-half to fifteen me-

gohma,

They fit any standard leak
mounting, and get the absolute
maximum from your tubes.
They do not wear out.

Grid Leak. ........... $1
Grid LeakMountIng ces

BURTON & ROGERS

755 BOYLSTON ST.. BOSTON.MASS.

$1.00 Brings You “RADIO”
for Six Months, Subscribe
Right Now!
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Few Left
“RADIO” SAN FRANCISCO
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A
vital
improve-
ment /

SHUR-GRIP jacks—
with hooked terminals—make

set construction edsier—short

circuits impossible—and leak-

proof connections permanent!

Formica insulation thruout—

heavily nickeled finish—ster-

ling silver contacts—five P
types—60 cents to $1.00—

and mighty well worth the

difference!

M
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Loses Nothing
Tunes every Radio
Impulse the aerial
recelves.

®_,

PATENTED DEC. 9,1924
No Meta Large Wire

No Eddy Current Losses 8elf Supporting

Little Insulation Antl-capacity Windings

Low Distributed Capaclty Low R F Resistance
GET ORIGINAL GLOBE COILS

Standard Tuner (Broadcast Range)...... $7.00
Short Wave (85-135 Meters)............ $7.00
For Superdyne Circuit.................. $8.60
R F Transformers...........oo.ouvuu.. $6.00

Circular on Request. Dealersand Jobbers Write.
SEND ORDERS DIRECT TO

Globe Radio Equipment Co.

217 West 125th St., N. Y. C.
Imitation is Deceit *Legal Action Pending

“Good Condenser Design”

What makes a good condenser? Send for this free
folder and post yourself on today’s requirements. ‘This
article is full of meat. It makes plain all the electrical
as well ag the mechanical qualities of a good condenser.

If you are planning to build a receiving set or to
bring 1y;our present one up to date, go to your dealer

and ask to see the new

Q iable
Premier “CROFOQT? Juistle
“CROFOOT" has all the necessary electrical and me-
chanical features. It is a real low loss instrument. It
has the lowest minimum capacity yet attained—
.000005 M. F. and the greatest tuning ratio—1 to 74.
Made entirely of brass and hard rubber giving remark-
ably low skin resistance and low insulation leakage.
Bemi-straight line plate construction. All plates
soldered; a feature identified by the *“red stripe.”” A
sturdy, smooth acting, compact and graceful instru-
ment. Mounts with one hole. Ratios 1 to 19, 1 to 42,
1to 53 and 1 to 74. Price from $2.75 to $3.75. Vernier
attachment with dial 75 cents additional.

FREE Hook-Up Diagrams

Ask your dealer for a complete set of Premier diagrams
covering all types-of hook ups. If he eannot supply
them send his name and reccive a set with bulletin.

Premirer Elestric [ompany
3810 RAVENSWOOD AVE.. CHICAGO

PREMIER.

Quality Radio Parts

Save 25% to 0%
On Everything in Radio

Standard Sets, all types, $5.00 to $79.00.
Knocked down, sealed kits. All accessories.
160,000 customers. Money back guarantee.
Immediate dellvery. Illus. catalog on re-
quest. Special prop. to community agents
to. get into radio business. Radio Dept.
126 IMPERIAL LABORATORIES, Coca
Cola Bldg., Kansas City, Mo.

THE SILENT

No bulbs to buy 4 ANC E No sticking or
No acids-No fiumes u MULTI 2 DUTY ﬁR' sparking contacts
e o PER-CHARG

No more troublesome wire changing! Just
connect the charger clips to the battery
terminals and turn on the current—sim-
ple, quick and convenient. The France
Super-Charger not only charges 120 volts
of B battery in series, but it also charges
2, 4, 6 or 8 volt A or Auto batteries, at a
5 to 7 ampere rate, tapering as the bat-
tery is charged.

120
VOI{;._TS

SERIES

Silent and non-critical in adjustment, the
France Super-Charger is the ideal charger
for home.use. Price of Super-Charger,
West of the Rockies, $23.00.

DEALERS AND JOBBERS-—This
advertising is creating a large
demand in your territory. Write
us today - for sales proposition.

THE FRANCE MFG. CO.
10323 Berea Rd. Cleveland, Ohio
PACIFIC COAST BRANCHES:

LEE H. CRAIG CO. NORMAN COWAN CO.

75 Fremont St. 53 Fourth St.
San Francisco, Calif. Portiand, Oregon

“INSULATE”

MOLDED COMPOSITION
(Registered Trademark)

AY LEAGIE:

ABLE aD0ReY
OUIST HARTFORD
OFFICIAL ORGAN- QST
KENNETH B WARAER tovipe

Special articles
of all shapes
molded to order.

EXECUTIVE HEADQUARTERS
HARTFORD. CONNECTICUT

Oct. 28th,1924.

General Irsul te Co.
1008 Atlantic Ave.
Brooklyn; N. Y.

Gentlemen:

We are mailing you.unl er separate cover three
of the receiving type insulstors you gent Mr, Kruse sSome
ice 8 for tests.
time ego “Insulate”

These three,insulators were subject to a 10,000
volt rodio freguency tost and did not break down at all.
A month or so ago Mr. Kruse's place wasg burned down and.thesa
three insulators were plcked up off the floor.out of boiling
water. JIn fact they were too hot to handle for sometime. We
are returning them to let you see their condition after this
rather novel trestment.

Established 1904

Also we ere including one of the Wonders.

Very tryly yours
J‘M/{“oep%gh‘

Information Service

GENERAL INSULATE CO.

999 ATLANTIC AVE., BROOKLYN, N. Y.

JMC :ECM

Best Super-Heterodyne Kit $7757
Complete with Drilled, Engraved, and Polished Panel

Made up of the world’'s finest radio ap- Sockets, 1 Caldwell Low-loss 201-A
paratus: 3 Remler No. 600 IFTrans, 1 Socket, 1 Weston jewelled voltmeter, 1
Remler No. 610 IF'Trans, 2 Federal No. Carter Jack Sw, 2 2-mfd Fixed Condsrs,
65 or Thordarson Audio Freq. Trans, 2 Dubliers .006, two .0025, .00025, .0005,
Federal 1422W Jacks, 1 Federal 1435W Grid-leak. Amperite, 10 Eby Binding
Jack, 1 Remler Coupler, 2 Federal Rheo- Posts, EKveready C-Batt, drilled and en-

stats Nos. 18 and 23, 2 Remler Var. graved panel, baseboard, shelf, bus
Condensers, 1 Chelton Midget Cond., 5 wire, nickelled screws, all bakelite
Remler Sockets No. 399, 2 Benjamin needed. Complete ...oeoemeeciiceiceennns $77.67

(One-fourth cash required with order)

Radio Owners Service Co.

660 TWELFTH STREET OAKLAND, CALIFORNIA
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Most Practical
Ratio

An ideal

operating ratio—not too
low mnor too high—for infinitely
close tuning with perfect ease. A

ratio approved by leading radio en-
gineers and proven by the silent en-
dorsement of thousands of users

New Accuratune Micrometer Con-
trols mark an unusual advance in
tuning devices'! Designed
new principle which eliminates all
lost motion and back lash. Increas-
ing tuning etliciency over that of
any known vernier or tuning device.

A truly wonderful instrument—in-
dispensable in DX work. Accura-
tune Micrometer Controls ftit all
standard condenser shafts, Mount
flush with panel. Easily replace or-
dinary dials with no set alterations.

NEW ACCERATUNE FEATURE
No Back Lash, No Cutting ot Con-
denser shafis. No wobble ot dial,
At your dealers, otherwise send
purchase price and you will be sup-
plied postpaid. I'rice $3.50.

MYDAR RADIO CO.

|
R

ﬁg
A\
Nl -

9-G Campbell St.,, Newark, N.]J.

CANADIAN REPRESENTATIVES
L.td.,, Montreal

Radio,

upon a |

SHORT-WAVE, LOW-LOSS
TUNER
Continued from page 19
for a given wavelength range will de-
pend on certain constants within the
set and on the size of your condensers
with their maximum and minimum ca-

2 rows
S Feen 2° rasss

Srart

~"‘,'
//;(lf turn
Fig. 3.
pacity values. The number of turns

given here are on the basis of an 11-plate
(.00025 mfd.) condenser and for waves
not over 200 meters. For 23-plate
(.005 mfd.) proper changes may be
made by a little experimenting. For

broadcast waves the values of turns
must be considerably increased. Because
ot the clip arrangement at X, Y, Z,
several coils may be made up for trial.
It is well to vary the turns in the YZ
portion of coil K for a given number in
XY. Distribute a few twist connections

Sapa”

Cwa Lorsm /

S Hoar crrcAr
on boara

Constructional Details for Farious Types of Coils

for experimenting and after the proper
value is found the excess turns may be
clipped off and removed.

A variable grid leak is a positive neces-
sity, as unusual howling may be exper-
ienced with a fixed leak of wrong value.

e Paven

‘\7])/3 aper Amplifier

IS IDEAL FOR ALL TYPES OF RECEIVERS «

“THE RADIOBUSTER”

Hritten by the author
of “On the Trail of
the Tube Sharks”

T his wonderful book sells
for only $1.00

PACIFIC RADIO PUB. CO.

San Francisco

DAVEN AMPLIFIER KITS

For those who

build their own
Supplied in form for either
3 or 4 stages—without sock-
ets and condensers.

Sold Everywhere
Manufacturers of the Daven
Grid  lLeank, Resistors and
mountings.

Read the Daven
“RESISTOR MANUAL”

By Zch Bouck
It is the best Radio Text
ook of the season. Full
of hook-ups and valuable

information for the ex-
perimentor and  radio
designer.

Sold everywhere,
Price 26c.

(DAVEY @ARIg"

This winter thousands of Radio Fans will change over their Am-
plifiers to the Resistance Coupled System. The DAVEN SUPER
AMPLIFIER illustrated in the cut-out, is the most compact
amplifier unit on the market. The base is of molded bakelite,
in which sockets and all necessm-y.es*ntmlg are inserted. 'It
comes ready for immediate use and is unguestlonably the simplest
method of adding distortionless amplifiers to any rece'ver.
The DAVEN SUPER AMPLIFIER is especially re-
commended to those who desire th.e advantages
of Resistance Coupled Amplification. but who
have hesitated because of .the difficulty of
obtaining a complete unit. All conrec-
tions invisible beneath the base. Sold by
all First Class Radio Dealers.
DAVEN RADIO CORP,

“Resistar Snarialists’

500 Citizens Natl. Bank Bldg., Los Angeles

General Radio, Jewell,

Meter Repairs

on Radio and Eleetric Meters, such ns
Roller Smith,
Brown, etc., In faet any kind, nny make,
under guarantee and nt reanonable cost.
FAHRIG ELECTRIC WORKS
1%2 Fourth Street, San Franclisco, Cnlif.
Phone Garfleld 1516

MARVELOUS NEW AUDIO TRANSFORMER i
adds a musical quality to any set far '
beyond anything you ever beard

ore.

KARAS HARMONIK
Amplifiee low, middle and high
tones—all to same big volsme,
thus eliminating distortion. Brings
out the vital harmonies and over-

toncs of musie. Price $7.00. Write
Karas Electric Co., Dept. 59.39, 4040 N.Ruvawell $t., Gnivago
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HARKNES
F\\'() TU"b krrLl X KIT

Amazing results
account for its
great popularity

HY are thousands of radio fans
throughout the country discarding
complicated multi-tube sets for the
Shamrock-Harkness Reflex? The rea-
son is summed up in the amazing results

secured by this remarkable little re-
ceiver. No other assures better performance,
greater all-around radio enjoyment —for so little
cost and economy of operation. Think of a set
you can build yourself in half a day—and get re-
sults equal to a standard five-tube receiver!

Operates a loud speaker.

Two tubes do the work of five.

Cuts battery cost 60 per cent.

Does not squeal, howl! or radiate.

Stations can be logged—and come in with
wonderful clearness and volume.

The remarkable performance of the Shamrock-
Harkness Receiver depends as much on the use
of specially designed parts and the mechanical
arrangement of these parts—as upon the won-
derful circuit itself. The Shamrock Kit con-
tains genuine, licensed Harkness parts. To in-
sure success use nothing else.

Buy the Shamrock Kit and build this marvelous
set yourse].f at half the cost. Enjoy the best
radio in your neighborhood. Price, $35.

Mail coupon today for ‘“Shamrock Radio
Builder’s Guide Book.”

SHAMROCK MANUFACTURING CO.

RADIO’'S WONDER CIRCUIT!
4 Tubes Do the Work of 7 In the

Telmaco P-1 Recciver

Coast to coast reception. Aerial, loud
speaker and batteries self-contalned.
Carry from room to room—take it any-
where. Ask your dealer or write us. Free

. descriptive folder.

Radio Division
TELEPHONE MAINTENANCE CO.
20 S. Wells Street, Dept. A, Chiecago, IlI.
Quality Radio Exclusively Since 1918

DX

/2

BOOKLET

On “"Tube Control” tells how
to bring in distant stations
clear and loud. Just drop o
post card to

UNITY MFG. CO.
2241 North Halsted St.
CHICAGO, U.S. A.

Dept. 59, Market St. Newark, N. J.

Licensed

The set for under U. 8.
the masses as Patent Office

well the 8 Serial No.
09 g 719,264 for
classes. Radio Receiv-
ing Stations

SHAMR@CK

(_FOR SELECTIVE TUNING )

Shamrock Manufacturing Co.,
Dept. 59, Market St., Newark, N. J.

Book,” containing diagrams and
mstructnons for building 10 sets
ranging from $15 to $50,

I enclose 10 cents (U. S. stamps or coin) for
copy .of “Shamrock Radio Builder’s Guide

complete
at prices

Insist on and get

Genuine EBY Binding Posts

H. H. EBY MFG. CO. Phila., Pa.

Tell them that you saw it in RADIO
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Balkite Batter Balhite" B ~veplaces
Charger. Charges B batteries and
volt "' A" storage bat- dry cells. Operates

teries. from light sochet.
Price $20
East of Rocktes$19.50
In Canada $27.50

Price $55
In Canada $75

An unfailing
power supply

for both circuits

Here at last is an unfailing power
supply for your radio set. Balkite
RadioPower Unitsfurnish constant
uniform voltage to both “A” and
“B"circuits and give yoursetgreater
clarity, power and distance. The
Balkite Battery Charger keeps your
“A'"storage battery charged. Balkite
“B" replaces “B" batteries entirely
and furnishes plate current from
the light socket. Both are based on
the same principle, are entirely
noiseless and are guaranteed to give
satisfaction.” Sold by leading radio
dealers everywhere.

FANSTEEL PRODUCTS CO., Inc.
North Chicago, IlI.

PACIFIC COAST DISTRIBUTORS:
Seattle, George H. Maire, 95 Connceti-
cut St. San Francisco, A. 8. Lindstrom,
274 Brannan St. Los Angeles, Lombard
J. Smith, 324 N. San Pcdro St. Portland,
H. A. Killam, 146 IN. 10th St.

SN Radio
1(1t€ oweré/ aits

BALKITE BATTERY CHARGER
BALKITE “B" PLATE CURRENT SUPPLY

Grenter Disntance—Less Nolixe

URN-I

ADJUSTADLE

GRID LEAK

Only $1 at Your Denler’s or Direct
. From Us.
TURN-IT RADIO SALES, Inc.
71 Murray St., N, Y.
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Vaa d A furture for you

I

T
~" Radio Designing

The limitless field of radio
— growing by leaps and
bounds — daily opens up
new opportunities for suc-
cess. And here is your
opportunity to qualify for a
good position — with sub-
stantial pay and a chance
to grow with radio.

STUDY RADIO
AT HOME
You do not have to give up your
present employment. The Radio
Institute of America—the world’s
oldest radio school—with 7,000
graduates— now offers a new and
completely revised HOME STUDY
COURSE in radio that will pre-
pare you to successfully pass the
U. 8. Government examination
for a Commercial Radio License.

RADIOLA 111 —~ FREE
with course

An omnigraph, a buzzer set, up-
to-date text-books, and Radiola
IIT with two tubes and Brandes
Headset are free with the course.
These are the best text-books and
apparatus obtainable.

The Radio Corporation of
America conducts the school.
The largest radio companies
give employment preference to
our graduates because of their
superior training. Mail the cou-
pon today for more information.

Radio Institute of America

(formerly Marconi Institute)
Established in 1909

322 Broadway New York City

Radio Institute of America
322 Broadway, New York City

Please send me full information about your
Home Study Course of radio instruction.

{J1 am interested in the technical course

D I am interested in the complete course in- |
without code instruction. ]

[
|
|
; cluding code instruction.
|
|

CALLS HEARD
(Continued from Page 48)
By DAUY and 9CEK on a trip to
Yellowstone Park

Heard in Cody, Wyo., or a bedspring
for aerial and water pipe for ground, July
6th—5fm, 6crs, 6rv, 6awt, 6adb, 6km,
6bwl, 6chl. 7it, Tmi, 7afo, Twm, 7co, Talk.
7agl, 9ahz, 9zg, 9efm, 9aey, 9dpx, 9dxy,
9¢ms, 9ddp, 9dkl, 9nu, 9dge, 9dmt, 9dfz,
9cpu, 9caa, 9dlm, 9abk, 9zt, 9amb, 9bxg,
9djf, 9che, 9aau, 9bnu, 9djp, 9bvo, 9dma,
9dins, 9auy, 9eae.

Can.—3ni, 4aj, 4cb, 6gg, 5fm, 9aim, 9ckd,
9dpx, 9dqn, 9amb.

Heard in Otis, Colo, with aerial 3 ft. off
the ground—=6cbb, 6rb, 6dno, 6cgw, 6adm,
6jp, 6kb, Takk, 9aal, 9dkl, 9ali, 9bew, 9doe,
cbgeg, 6fo, 7zu, 9dkv, 9dsa, 9eam, 9aob,
9cgy, 9cfi, 9bkk, 9cyg, 9eam, 9aby, 9cpb,
6rm, 6bwl, 6brf, bapt, 7gk, 7qc, 9dkv, 9ql,
9vm, 9c¢ckj, 9xbb, 9dmj, 9ary, 9ash, 9cht,
9dng, 9eam, 9bjk, 9doe, 9mf, 9aal, 9aei.

Can.—3ni, 5akn, b6rg, 6ajh, 6cbb, 7gr, 7ij,
8vy, 8hn, 9dng, 9aud, 9ayk, 9aaw, 9bpt,
8brx, 9abt, 9dhj, 9ako, 9ayo, 9doe, 9ejn,
9cfi, 9ado, 9axo, 5sg, brg, 5ge, boq, biq,
7no, 9avm, 9caa, 9eam, 9eae, 9dng, 9aal,
9aob, 9wo, 9emf, 6aja, 6cek, 6caqe, 9cpu,
9dhs Bagn, bsd, saex biq, Gcrs, 7co, 9eko,
9cee, 9aob, 9cfy 9cpu baex, bSame, Bagn,
5a.jh. 5awa. bsg, 6crs, 9dkv. 9amb, bgk,
9dng, 9caa, S5aqw, bacl, bamw, 7Tno, 9dkv,
9aob, 9eam, 9caa.

For cards QSL to 9AUY, QRK, 9AUY or
9CEK?

By James Bonelll, 141 Park Ave,,

Brooklyn, N. Y.

lal, lat, law, 1lck, lcm, 1lda, lef, lgw,

lana, 1bdh, 1bhm, lcme, 1xak, 3ks, 3oq,

3add, 3c¢jn, 3cyi, 4al, bck, 6nn, 6ab, 6chx,

6xad, 8cm, 8pl, 8tp, 8vt, 8vq, 8ze, 8add,

8cci, 8bce, 9c¢z, 9ep, 9hk, 9zt, 9chi, 9cii,
9dbp, 9dng. Canadian's—2ct.

(Continued on Page 90)

RADIO FOR EVERYBODY

by A. C. Lescarboura

Completely re-written and re-illustrated

THE BOOK THAT HAS GROWN WITH RADIO
Tells in plain language how to buy or
build your own set. How to install; how
to tune in; how to get the best results.
Explains all the circuits, vacuum tubes,
radio and audio amplification, loud
speakers, regeneration, static, and
everything else about the subject.

THE ONE BOOK EVERY ENTHUSIAST NEEDS
As Radio develops the story of the new
wonders being brought to light will be
told month by month in

THE SCIENTIFIC AMERICAN

by the scientists who develop them.
Every man and woman who would keep
thoroughly posted on the march of
progress should read the Scientific
American.

HOLIDAY OFFER:

The New RADIO FOR EVERYBODY
together with a year’s subscription to
the SCIENTIFIC AMERICAN for -$6.

The New RADIO FOR EVERYBODY
together with two subscriptions to the
SCIENTIFIC AMERICAN, or with one
subscription for two years for $8.

Two copies of the New RADIO FOR
EVERYBODY together with two sub-
scriptions to the Scientific American, or
withone subscriptionfortwoyearsfor$9.
Send in the coupon ow. This offer is only temporary.

. écnenhﬁc American Publishing Co.,

Woolworth Building, New York City.

Send me the new RADIO FOR EVERYBODY

and the SCIENTIFIC AMERICAN as indi-
cated by my check mark in the box at the
bottom of this coupon for which I enclose check.
NAME...oo e eereecerireein e
Address...........cooiiniiiiiie
Additional Name...

D Radio For Everybody.
American for one year
Two subscriptions to the $8
Scientific American. ...............
['__] Two copies of Radio for Everybody. Two $9
subscriptions to the Scientific American

The
Signola
‘<, a Portable Loop

Aerial for Results

360 degrees of directional con-
trol, 110 feet of sensitive aerial.
Results nothing short of phenom-
inal is all that can be said about
the “Signola.” Distances shrink
when you hook up this efficient
loop. And volume is no longer an
unattainable value. If it’s on the
air, the “Signola” will find it!
And there’ll be no energy wasted
because it is one aerial that is
quality built throughout.

Mahogany Finished—
Nickel Plated

As pretty an aerial as it is effi-
cient is the “Signola.” All wood
parts are dusky mahogany finjshed.
Metal parts are polished nickel
plated. The silk covered non-kink-
able aerial wire is supported on
genuine Formica spreaders. A strip
of Formica also insulates the bind-
ing posts from the base. The *Sig-
nola” folds up just like an um-
brella—a mighty convenient feat-
ure where space is limited. Can be
set up ready for use in a second.

For Su‘pel:J-He'terodynes

The “Signola” is provided with
a third tap for super-heterodynes
and other circuits requiring short
aerials, You don’t have to rewire
it to adapt it to your set. It’s built
to meet this requirement.

See the ‘“‘Signola” at your deal-
er's. It’s priced at $8.60—slightly
higher west of Denver and in Can-
ada—but worth a lot more. If your
dealer hasn’t one, write us sending
us his name. Remember, there is
no substitute. Demand the “Sig-
nola.”

Signal Electric Mfg. Co.
Menominee, Mich.
Branches in All Principal Cities

Write for our new booklet-—
“Signal Sense”—which tells
You =all about Signal Radio
Parts, It willi surely interest
you.

}l
i
4
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- For All Batteries

Yalley Battery Charger.

For 2-volt peanut tube cells, for
6-volt A batteries and for 24-volt
B batteries in from one to four
units, the Valley Battery Char-
ger is the only charger which
you need.
Plugs into the ordinary 1light
gocket like a fan or other house-
hold necessity. Just as easy to
operate. Takes about a dime’s
worth of current to bring your
battery up to full charge.
Quiet in operation.
Full 6-ampere charging rate.
No liquids. No bulbs.

It has a grained and engraved
Bakelite panel which harmonizes
with any radio set. Clear glass
top shows the simple, patented
working parts at all times.
Scientifically planned and sub-
stantially made by experienced
manufacturers of storage battery
charging equipment.

At radio dealers everywhere.
Further information gladly fur-
nished on request.

Valley Electric Co.

Rialto Bldg., San Francisco

///IIIIW///IIIIII.... -

POSITIVE CONTACT
ALWAYS MAINTAINED

Assuring uninterrupted and
clearer reception of pro-
grams. All unsatisfactory
features of screw type plugs
are eliminated. Slip the
Polyplug into the socket and
you have instant and posi-
tive contact. The
tension slot, an ex-
clusive feature,
makes the Polyplug
the most convenient
D and efficient plug
. made.

R\ It’s Genuine Bakelite Too
Sold by all Dealers

% \/ PoLywer
7\ MFG.CORP.

70 LATAYETTEST.
N.Y.CITY

Why not subscribe to
“RADIO” for 6 months?
Price, $1.00.

Why Airtrons Multiply Radio Enjoyment

You will discover a new thrill and enjoyment from your
radio set when you use Airtron Tubes. Built with exact-
ness and precision, with every effort bent toward greater
efficiency, the Airtron provides the most volume consistent
with absolute purity of tone. In stamina, in clarity and
sensitiveness, Airtrons will outperform any tube at any-
thing near its price. Highly endorsed by radio experts.

Type 200—6-Volt, 1 Amp. Det.

Type 201A—5-Volt, 25 Amp. Det. and Ampl.
Type 12—1%=-Volt, 25 Amp. Det. and Ampl,
Type 199—34-Volt, .06 Amp. Det. and Ampl.

List Price $4.00. Fully Guaranteed

Sold by all dealers, or shipped C.0.D. direct
by parcel post. Mention type when ordering.

H. & H. RADIO CO.

Dept. 106, 514 Clinton Avenue, Newark, N. J.

DEALERS—Write
for Discounts

N

3 A
\\ ¥ L > .
& O.TUBES |
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EVERY B-T USER
IS A B-T BOOSTER

Read What They Say!

R. A, Bradley, Technical Editor of “Wireless Age’’ says “the results obtained with
your tuner have never been equaled by myself nor any of my associates. Its
selectivity was greater than any receiver that I ever operated. The adjustable
coupler is one of the most valuable things that has ever been added to the regener-
ative type tuner.” (See December Wireless Age for Hook-up.)

Arthur G. Wester, (Radio 2WR) Asst. Div. Mgr. American
Radio Relay League received the following with our Short
Wave Tuner. “New Zealand 4AA on 80 meters. Estimated
distance 9600 miles. Mexican BX and numerous stations all
over the U. 8.” .

See these B-T parts at your dealers! Our 40-page book
Better Tuning containing complete details, hookups, tuning,
construction and general information postpaid for 10c.

BREMER-TULLY MFG. CO.

532 S. CANAL ST., CHICAGO, ILLINOIS

LOW LOSS TUNA
Made for Broadcast or Short-
wave Work. Ranges covered
with B-T L1-11 Lifetime Con-

denser.
Type B 200 to 565 $5.00

B-T Lifetime Condense
M.M.F.

r

Price

Type SW 50to 150 5.00

A Dozen Thrilling Yarns

Read the Story of the Life of a
Sea-going Radio Operator—

I “THE RADIOBUSTER”
SENT POSTPAID ANYWHERE
$1 .00 BACIFIC RADIO PUB. o, 9] 99

I| Copy Pacific'Bldg., San Francisco, Cal. Copy

Tell them that you saw it in RADIO
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Insist on CARDWELLS

The ﬁrst “low-loss” condensers

ARDWELL invented the original low-loss condenser,
usin? metal end plates and a grounded rotor. The
phrase “low-loss” was in fact first applied to Cardwell
Condensers by engineers to distinguish these highly
efficient condensers from the ordinary varieties.

Cardwell Condensers have been universally adopted
by radio editors, experts, and professionals. Cardwells
have become the standard of comparison.

Performance is the only real test of a condenser. And
Cardwell Condensers have proved their superiority
because of their scientifically correct design — small
area of contact between insulation and stator supports,
rigid three-point frame, permanent alignment, accurate
adjustment, etc.

Such details permit exceptional distance records,
smoot‘h tuning free from noise, and prevent changes in
capacity at given sottings.

Use Cardwell Condensers in all receivers. There’s a
Cardwell Condenser for every requirement — seventy-
six diflerent types. A postcard brings you an educa-

§ ) tion on condensers,
N\
N/

Allen D. Cardwell

S Manufacturing Corporation

81 Prospect St., Brooklvn, N. Y.

“Buno” iz RADIO CAMNS

Contains inter- Parts and

0ndenser P Access-

velous

[ ories—
Originated Multiple Tuning E?'}'ﬁ.‘fﬁ < Everythine you
8 in 1—.0005, 00025, 000125 mf.. . $5.50 which S It 0
81in 1—(4 sections) frem ,0001 to .001 Jor P otdin g%4) Satl-faction or
mt. ) . 37 50 anguage any- your money back.
BRUNO RADIO CORP., N . s g Yol ARt

, .. New York stand. Youshould Send for it TODAY?

A. 8, Ll‘ndntronl, San Franelsco, California {And will you be 80 kind as to add the name of one or more

friends you bolieve will soon want radio goods? Thank you!)

LibertyM.0.House,Dept. Ag74 106LibertySt.,N.Y.

Subscribe to “RADIO”---$1.00 brings.it for 6 Months‘

90 Tell them that you saw it In RADIO

CALLS HEARD
(Continued from Page 88)
By 2AHI, 363 New York Ave,, Brooklyn,
N. Y.

(laar), ladn, (lagt), lavx, lawq, lazr,
1bhs, 1bjo, 1bye, (1rr), 1rv, 3bnu, 3buy,
(3cdk), (3cdu), 4ea, vv, Tboq, 7du, (8aem),
8bdw, 8boy, 8bpu, 8jz, (8ke), 8ad, 8rj, (8tt),
8wz, (9chz), 9dhg, 9dlw, 9dpc.

Will those wrkd pse QSL gldy QSl hr—

By GAMM, Brucc Stone, Rt. 2, Bx, 124,
San Jose, Calif.

2eat, 4aj, 4cr, 4kp, (5aaq), 5aar, baaw,
bacm, bSado, baex, baij, 5aiu, bakn, baky,
Salz, S5amo, 5fy, 5jj, 5ka, bnw, b5qd, 5rg,
5rp, 5sd, bxd, 5zh, (6amw), 7abb, 7abk,
Tacb, Tacf, T7aci, Tada, 7adf, Tads, Taek,
7af, 7afa, Tafe, (7afn), (7agz), Tahs, 7alf,
(7aim), 7aip, Taiy, 7Tajd, (7ajq), 7ajt, 7ajy,
(Takk), 7ale, (7alk), (7av), 7bj, (7Tby), 7ca,
7¢cb, 7co, 7dm, 7dn, 7el, 7eo, Tez, Tfb, fg,
(7fr), 7tt, 7fy, 7ge, 78}, (7gr), (1gv), (7hj),
Tho, Tle, (7ix), (7jq), 7js, T1ke, Tkv, Tkz,
(7ly), (Tma), (7mf), T7mj, Tno, Tnw, 7nx,
(70b), 70d, (70h), Tok, 7om, 7oy, (7pm),
(7pz), (7qe), 7qd, 7rk, 7rr, Trw, Try, (7st),
(7tq), Tve (7vn), Twg, (Twm), Tyl, 7zf, 7zl,
7zm, Tzu, 8ak, 8brec, 8bwb, 8cbu, 8cgo, 8coj,
8dae, 8dg, (8die), 8djd, 8er, 8tt, 8yd, 8yu,
8z1, 9aau, 9abec, 9abf, 9ado, 9aep, 9afm,
9agl, 9ahz, 9amf, (9aog), 9%9aou, 9ap, 9atn,
9avu, 9awt, 9awu, 9axx, 9bch, 9bdq, 9beo,
9beu, Ybez, 9bfy, 9bjh, 9bjk, 9bkb, 9blr,
9blt, 8bpn, 9baqq, 9bqy, 9bre, 9brk, 9bto,
9bvn, (9byc), 9ccm, 9ces, 9cfi, 9cga, 9cgu,
9chg, 9chp, 9cht, 9¢c}i, 9cju, 9cpu, 9ctg, 9ctr,
9cyz, 9czg, 9czn, 9dat, 9daw, (9ded), 9dfn,
9dfp, 9dgi, 9dig, (9dip), 9dkq, 9dkv, 9dky,
9dl, 9dmt, 9dni, 9dnp, 9doe, 9dr, 9drp,
(9drx), 9ds, 9dsw, 9dun, 9vv, 9dwz, 9eam,
9eeg, 9¢fu, 9eha, 9ehg, (9eky), 9hd, 9ij, 91z,
9wo, 9yam,

Canadian—4co, 4dq, 4fn, (5an), bat, bba,
(5¢n), (5ct), Sef, (6gf), (588), (6hg), (5hs).

By C. E. Duncan, 6ARB, 3029 Acton St.,
Berkeley, Calif.

(1gv), (1ke), low, 1py, (1lsw), (1tb),
(1te), (laac), (labf), (lbep), (lbgq),
(lemp), (1xw), (1lxav), (2ku), (2mu),
(2rk), 2xd, (2aay), (2ana), (2bgb), (2brb),
(2bre), (2cee), (2¢qz), 2c¢rd, (3bh), (3bhv),
(3bdo), (3bsb), (3cdg), 4gt, (4io), (4ku),
(4my), (4qf), (4sa, Porto Rico), (bdw),
6ek, (5jf), 5mi, (5ph), 5sd, (5uk), (5za),
(baal), (5aaq), (babe), (bags), (6bdt, Hono-
lulu), (7zm), 8jq, 8pl, (8ve), 8qv, (8abm),
8ada, 8avx, (8axf), 8bre, (8bpai.. (8byn),
(8dea), (8dhw), (8zah), (9vz), (9xi), (9az}),
(%9azr), (9becd), (9bdu), 9bmk, (9caa),
(9¢bf), (9cem), (9cex), 9cie, (9ctr), (9ded),
(9dxr), (9eld),'nfv, (nkf), lmo, wgh.

Canadian—(3aa), 3fv, 3ly, (4cr), (4cw),
(4dq), (4gt), (6an), (bef), (5g0), (5hh).
6arb is a 250-watt bottle, input 4756 watts,
all districts worked regularly on 176
meters.

By 2AEY, R, Groebe, 338 El Moro Ave.,
Elizabeth, N. J.

labp, labt, 1ladu, laea, laeu, lagh, lahj
laid. laja, 1ajl, lakz, lall, (lams), lapu,
laqm, lare, 1latj, laur, lavj, 1lazl, 1lbal,
1bfq, 1bge, 1bgt, (1bhr), 1blx, (1boa), 1bom,
1bqge, 1bge, 1bgk, 1bgt, 1bsd, 1bsp, lbwx,
(lcaz), lac, (lbe), 1gb, (1gh), 1ii, (lom),
(1rq), 1se, (1ve), 1vf, 1xu, 1zz 3aay, 3acr,
3acy, 3adb, 3aeg, 3aeq, 3afs, 3aha, (3ahp).
3aoj, 3ari, 3bhv, 3bif, 3blu, 3bml, 3bmz,
3bqp, 3bsb, 3btu, 3buy, 3buv, 3bwj, 3bwt,
3cex, 3efe, 3cge, 3cegd, 3che, 3c¢jn, 3cjw, 3as,
3bg, 3bu, 3bz, 3dq, 3ds, 3du, 3eh, 3Iff, 3fu,
3ad, 3hg, (3hm), 8hq, 3jo, 3mb, (3mf),
3mk, 3mo, 300, 3rg, 3rs, 3tf, (3ti), 3tj, 3tt,
(3uq), (3uy), 3uz, (3vu), 3vw, 3wb, 3zm,
3zo, 4ai, 4bq, 4cu, 4du, 4dy, 4ea, deg, 4eh
4eq, 4fs, 4fy, 4gw, 4hr, 4io, 4ja, 4ka, 4kk,
4kl. 41lp, 41x, 4mb, 4mi, 4my., 4oa, 4o0g,
4pd, 4pi, 4qf, 4qw, 4rl, 4rr, 4sa, 4sb, 4si,
itj, 4un, 4us, 4ux, 4vi, 4vn, 4xe, 4zd, baali,
baaq, bacm, baeq, b6agj, bago, b6ail, bair,
sain, 6akw, balr, 5alt, 6ame, 6amf, 5amh,
Bae. baw, ben, 5ek, bgk, 5ka, 5l1h, bot. bah.
bqi, brg, brh, bvv, bxa, 6xad, 6cgw, 8abf,
fabm, 8acn, 8add, 8aey, 8afn, 8ahq, 8ahr,
S8aig, 8aih, (8ajf), 8aju, 8akk. 8akr, 8ale,
8alf, 8ali, 8alk, 8alw, 8alx, 8aly, 8amgq,
8ams, 8anb, 8apn, S8apo, 8apr, 8aqp, 8aqu,
8arn, 8asz, Satp, 8atz, 8avd, 8avj, (8avx),
8awa, 8axa, 8axf, 8axo, 8ayw, 8bau, 8§bbm,
8bbw, 8bdv, 8bff, 8bgz, 8bjt, 8bjz, 8bkm,
8bky, 8blg, 8bmi, 8bmy, 8bnu, 8boq, 8boy,
8bqi, 8bsc, 8bsf, 8bsu, 8btf, 8bwk, 8bxp,
8bym, 8byn, (8bzf), 8bzg, Scbm, 8cbp, Scel,
8ccn, (8ccw), (8cfv), 8cko, 8cmt, 8cng,
8cni, 8cnl, 8cqh, 8cse, 8cta, 8cuk, 8cvh,
8cvm, 8cwl, 8cwx, (8daa), 8dal, 8daw,
8dbl, 8dbo, 8dbp, 8dcz, 8dea, 8dfo, 8dga,
8dgo, (8dgt), 8dhb, 8dhg, 8dhj, 8dhs, 8dlz,
(8dki), 8dmh, 8doq, 8dqv, 8dzi, 8xba, 8ah,
(8aq), 8bf, 8bn, 8bo, 8bp, (8dn), 8ef, 8Ses,
8fg, 8fs, (8fu), 8gz, 8jq, 8kjJ, 8mec, 8na,

8nz, 8oa, 8pj, 8ad, 8rc, 8rj, 8rv, 8uq, (8ut).

:
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The Centralab
RADIOHM

—a new non-inductive
variable resistance

The Centralab Radiohm is an en-
tirely new non-inductive variable
resistance. It may be used wher-
ever a high-resistance is used in a
radio circuit, as for resistance-cou-
pled amplification. Its most frequent
use is as a resistance in the plate
circuit to control the oscillation of
radio frequency tubes. The Zuper-
Zenith and Andrews Deresnadyne
are two well-known sets which use
it for this purpose.

The construction of the Centralab Ra-
diohm is similar to that of the well-known
Centralab Non-Inductive Potentiometer,
except that the ohmic value isdifferentand

that it has only two binding posts. Bakelite
base and knob. One hole mounting.

No.2M . . . 0to 2,000 ohms
No.50M . 0 to 50,000 ohms
No. 100M, 0 to 100,000 ohms
No. 200M, 0 to 200,000 ochms

Price $2

Cen

CENTRAL RADIO
295 Sixteenth St. o

LABORATORIES
MILWAUKEE, WIS.

3 CAPACITIES
0005
00035 .
00025

The Perfect Condenser
for Any Circuit
“NOL-LOS’’ is the acme of Radio development

“NOL-LOS” CONDENSER

Is the result of the most intensive study of radio experimenters to construct a
Condenser that would co-ordinate mechanical designing and Radio designing so
that losses are negligible. A single mount Condenser! Only one hole needed im
panel. Mechanically rugged. Built almost entirely of aluminum, insuring rigidity
as well as lightness. The “Nol-Los” condenser has been tested by some of the
foremost technical Inboratories in the world and proved to be equal in resistance
to the standard condensers used by these Inboratories.

SIMPLE AND ACCURATE TUNING

The “Nol-Los” condenser is so perfeectly constructed that tuning is remarkably
sharp, losses practically eliminated and reception made clearer. Made in three
sizes, Capacities .0003, price $4.00. 00035, price $3.75. 00020, price $3.50.

When buying a condenser ask your dealer for “Nol-Los.” If he cannot supply you,
send direct to

The Hit of the
Boston Show

....83.75
£3.50

B. Grosser Sons Co., Inc., Manufacturers
55A Sudbury Street Boston, Mass.

Dealers and Jobbers Write for Terms

RADIOCAST
WEEKLY

48 Pages of

Programs, Photos, Humot,
Mugsical Reviews, Schedules,
Tables, Editorials, Etc.

Per Radiocast Weekly
Copy 433 Pacific Bldg,,

SAN FRANCISCO

POATES NEW “1925” THREE COLOR RADIO MAP
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Size 28 by 34 in.

Sh . Broadcasting stations, wave lengths, frequency kilocycles, relay
ows: league divisions, standard time divisions and DISTANCE FINDER.

If your dealer cannot supply you with POATES RADIO MAP, mail us 3&c in
stamps for copy, supplying dealer’s name,

L. L. POATES PUBLISHING CO,, Inc.

Home Oflice:
4 Washington Place, New York, N. Y.

A Pair of Headphones Free

ITH only one subscription to “RADIO” for one year ($2.50) we will give
you a pair of 2000-ohm “PENNSYLVANIA” phones free.

This offer is good for the months of February and March only. Get your sub-
scription and $2.50 in the mails right now. Phones shipped on day order received.

PACIFIC RADIO PUB. CO,, Pacific Building, San Francisco

Tell them that you saw it in RADIO
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The Works
- of the

DeJur

one hole
RHEOSTAT

enuine Bakelite Throughout

Note below how the contact slider
ind shaft are made in one piece.
Permanently set at the factory, this
insures perfect contact throughout
the entire resistance range. The one
hole makes DeJur the easiest rheo-
stat to mount and when mounted
it sets fixed and rigid. No screws to
et loose and no back panel fussing.

ompare the DeJur, You will
readily recognize its difference and
superiority.

At Dealers Everyawhere
Jobbers, Write for Discounts

DeJun

Probpucts
Co.,

U

Rcsmon may mean anything
from the satisfaction of hear-
ing local and distant stations loudly
and clearly to straining your nerves
trying tomake out weak distorted sig-
nals. You can get reception with any
sort of tube control, but what a dif-
ferenceFil-KOPartswill make! They
assure scientifically correct control-
faultless radio reception— which
means all the stations you ever re-
ceived—and others you never heard
before — come in loud and clear re-
gardless of distance or wave length.

SN ANNANN NN NANNN NN NS

/L LL Ll

"

Fil-KO Resistor across your A. F. trans-
former assures better reception. Adjust
it for greatest volume and least dis-
tortion. Fil-KO Resistors are also used in
resistance coupled amplification. Resist-
ance read in ohms through panel peep-

with Battery
Switch

hole. (Baseboard mounting and brackets USE
for transformer terminals furnished). Re-
sistance element has same good qualities
as that of Fil-KO Leak. Individually cali-
brated. 5,000-250,000 ohms.
_— RANSFOR RS
T NSFORME
7 E!!:!SQ EXCLUSIVELY

Fil-KO Leak will clear up distortion
and increase volume. You can logit.
Eachoneisindividually calibrated 14
to 5 megohms (operating range ofall
tubes). Set it for specified resistance
and adjust it forbest results. Resist-

Dongan Audio
Transformers are
suited to all types
of hook-ups. For
Low-Loss Short-
Wave reception

el " RESISTO

SCIENTIFICALLY CORRECT

INDIVIDUALLY
CALIBRATED
IN OHMS

Fil-KO Stat helps you get greater
distance, louder signals, sharper
tuning, freedom from tube noises.
It i1s the only rheostat that enables
you to get maximum audibilicy

with any type of tube in any hook-
up. The improved model is fitted
with battery switch that attaches to
mounting screws. Distinctly signals
“on'' and “off"". Enables you to
break circuit without changing
adjustment.

FIT-KO-swi
CIENTIFICALLY CORRECT
A" BATTERY SWIICH

gy 2

5210

When you buy a Fil.KO-Part tor Radio,
you secure apparatus approved by leading
Radio Authorities, that is scientifically
correct and unconditionally guaranteed
to give satisfaction or, as in the case
of the Fil. KO-Lightning Arvester, is

anceread in megohms through panel
peep-hole.  (Baseboard mounting
furnished). Resistance elementcon-
stant,accurate,notaffectedbyatmos-
pheric conditions, wear or jarring.
Assures smooth, gradual control
of resistance and correct grid bias,

Simple

s

& 50¢

S, backed by a cash guarantee.

The “DX Booklet” on* Improved ReceptionThrough
Scientific Tube Tuning” senton receiptof 2c postage.

Address all mail to Dept. R225

at Harrisburg,

RN VDism'cr Sales Offices

sT. LOUIS 915 ouivEsT

ADE AND EUARANTEED BY

W L3 W
S\fﬁmémw YORK 342 MADISON AVE. MSTRUMENT (D) saneranc 18C0 648 HOW ARDST. §~tml-ﬂé
Smmnariags CHICAGO  MANHATTAN BLDG. JAAMMISEURG - POOSYLYANIA, SEATTLE H =

District Sales Offices

101 sPokANE sT.
OTTOD HISEL CO.

TORONTO

there is no equal.
Balance is so per-
fect that maximum
amplification is ob-
talnedwiththe
slightest possible
distortion.

We have facilities
for supplying sev-
eral more large
manufacturers—
either in the mount-
ed or unmounted
type Audio Trans-
former.

DONGAN ELECTRIC MFG. CO.
2981 Frankiin St., Detroit, Michigan
Distributors for Western Coast:
SIERRA ELECTRIC CO.

515 Market St., San Francisco
443 S. San Pedro St., Los Angeles
222 Hinckley Bidg., Seattie
RODINSON SALES CO.

53 Fourth St., Portland, Oregon

Trausformers of merit for
fifteen years

TYPEC

Ratlos:
314 tol—6Gto 1l

Write for detalls.
See your dealer
or order direct,

=
If you missed the big December issue
of “RADIO,” containing the article by
Mathison, “On the Trail of the Tube
8harks,” we will mail you a copy for 25c.
e

TURNABOUT PEDESTALS FORt

Radiola Super-Heterodyne
and other directional receiving sets.
Permits your set 1o revolve freely upon
a mahogany-tinished base.

Sent postpald upon recelpt of 31
Special quantity prices to dealers,
LEVISON RADIO LABORATORIES
58 Colling Street, San Franeisco. Callf.

FREECATALOG rree

NEW COCKADAY
4 CIRCUIT TUNER

WITH RESISTANCE
COUPLED AMPLIFIER
It will be well worth your
while to use the identical
parts specified by Mr. Cocka-
day without changes or substi-
tution of any kind. Coruplete
parts, including drilled panel
and set of three full-sized blue
prints,
COMPLETE KIT, $54.75

WHOLESALE RADIO SERVICE CO.
Dept. R,-9 Church Street,N.Y.C.

Subscribe to “RADIO"” Now—$1.00 Brings it to You for Six Months.

«RADIOCAST |
WEEKLY ”

A 48-Page Magazine of Pro-
grams, Photos, etc., of Pagific
Coast Broadcasting Stations

5S¢ per Copy—Radiocast Weekly,
433 Pacific Bldg., San Francisco
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THRILLING YARNS

| Read the Story of the Life of a Sea |
going Radio Operator—
“THE RADIOBUSTER®

8ent Postpald Anywhere

PACIFIC RADIO PUB. CO.
Pacifio Bidg, Ban Francisce, Cal

$1 ~~ $1

“25 Years' Experience Making Good Instruments”

The JEWELL

Radio Test Set
—

¢ Send for 14-C Booklet
fully describing this, the
onginal and only complete
Radio Test Set.

€ Jewell Instruments lead
in the radio field and this is
our most distinct contribu-
tion to the industry. It is
especially valuable to deal-
ers, jobbers and manufac-
turers for Testing Tubes and
Batteries.

Jewell Electrical Instrument Co.
1650 Walnut St., Chicago

It Has The Full

Sweet Resonance of
Our,Upright Horn

The new cabinet model has a sea-
soned wood horn which is “full
floating the outer end, or bell
does not touch the cabinet. This,
together with a long expansion
chamber, gives {t that same f(ree-
dom of vibration which goes to
make the Bristol horn type Loud
Speaker such a resonant, sweel
toned instrument. It also has the
same highgrade electromagnetic
sound mechanism. it is not only a
handsome plece of furniture, but a
speaker worthy of the best radio
set that money can buy

Cabingt Model, $30.00

There are five Bristol Loud
Speakers, priced from $12.50
to $30.00. If not at your deal-
er’s, write for Bulletin No.
3020.

The Bristol Company, Waterbury, Conn.

PBRISTOL~eee [ oud Speaker

Fsr 36 Yeers Makeri of BRISPOL'S RECORDING INSTRUMENTS

Aik Auy Technical Bugineer

Be o RADIO EXPERT mh-m :m

gl i nu—u-mm—»hn
aporate, repefe,

Teii them that you saw it In RADIO

Elements of
Radio Communication

By Lieut. E. W. Stone

A Book that every radlo fan
should have

$9.50

SENT POSTPAID ANYWHERE

PACIFIC RADIO PUB. CO.
Pacific Bldg., San Francisco
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Shey say~

(continue(rfrom tast month)
THEY SAY OF THE ULTRADYNE L-2:
“Selectivity is 80 high and amplification so strong that distant stations can be tuned in through local stations
and put on the loud speaker.”

Ultradyne amplifies with Thordarsons!

THEY SAY OF THE PFANSTIHSIIL MODEL 7:
“People now want trouble-proof service and purity of tone. The new Pianstichl . . . gives a clear, natural
tone at any distapce . . . There is no distortion, however great the amplification . . . It comes in like velvet
; dT\\'o stages of audio amplilication—low ratio, of course, to give perfect quality, with all the volume, de-
sired.”

Pfanstiehl amplifies with Thordarsons!

THEY SAY OF THE HOWARD NEUTRODYNE:
"It brings in distant stations distinetly. It has natural tone qualities. It has remarkable volume.”
Howard amplifies with Thordarsons!

TIHEY SAY OF THE RADIODYNIS:
8 “When you own a Radiodyne you can hear singers’ voices and orchestral harmonies faithfully reproduced

5
6
7

thru the loud speaker . . . 8o clear and distinet that you lose nothing.”
Radiodyne amplifies with Thordarsons!

When Better Transformers
Can Be Bought-
They Will Be Thordarsons!

Tone quality! Clear, natural reception! Lven vol-
ume over the entire musical range! That is what the
public demands today. And is getting in the finer
sets—equipped with Thordarsons for musical ampli-
fication.

Leading set makers continually test and compare

SUPER-HET BUILDIERS!
IFor the “Best” 45.000 Cycele
Super-Heterodyne “RADIO”
and other leadlng nuthori-
ties recommend in highest
terms the Thordarson 2:1
ratio transtormers. Take
no others!

EP\M‘ODYNE transformers. They use more Thordarsons than all
H xne competitive makes combined—which answers the
’ULTMD transformer question. If you want the best amplifi-

cation, simply follow their lead: build or replace with
MURDOCK Thordarsons! All stores can now supply you. Ac-
az AR KR cept no substitutes. If yvour dealer is sold out, you

may order {rom us by mentioning his name. Inter-
@W esting bulletins on amplification mailed free. Write.

MicH16AY  THORDARSON ELECTRIC MANUFACTURING CO.

Transformer specialists

Deres nadyne WURLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
MALONE LEMON Chicago, US.A.
MASTER RADIO % Ceonitiomally Guaranteed

RQYAL g5~

TRANSFORMER

Sl - , L .
HARMONY il Standard on the majority of quality sets
AUD]OLA TYPES AND PRICES: Thoardson “Super’” Audio Frequency
GLOBE Transformers are now to be had in three ratios: 2-1, $5. 3%-1
SAAL AND $4. 6-1, $4.50. Thordarson Power Amplifying Transformers
MANY OTHERS are $13 the pair. Thordarson Interstate Power Amplifying

USE THORDARSON Transformers, $8.00. Write for latest hook-up. bulletins—free!

E = — —

rGet (,;ﬁé of T l_zé_se
FREE

For a limited time

Books'

b

“Elements of Radio Commniunication,’
“The Radio Buster” (by V. G. Mathi-
son), “A-B-C of Radio,” a non-tech-
nical{book. One of these books given
FREE with only one subscription to
“RADIO” for 1 year. Simply send
$2.50 and the bogk is yours.

only. Order Now!

“RADIO” - - Pacific Building, San

E = == == -~ — = — —= =

Francisco

p———

|

Y3 Tell thent thatiyou saw: it jn RADIO

ELEMENTS OF TUNING

Continued from page 36
The greater element of complication in
the use of the loose coupler is compen-
sated for by the freedom from inter-
ferance that it gives. The coils should
be as loosely coupled as is possible with
any given signal if the latter result is
hoped for; it is customary to place a
variable condenser between points C
and D to assist in tuning the secondary
circuit.

Fig. 4 illustrates the method of re-
ducing capacity in any given number of
condensers. When they are connected
in series the capacity between points 4
and D is less than that between 4 and
B, or 4 and C. Should you want to get
down to a shorter wavelength place a
variable condenser between the aerial
lead and inductance as shown. This cuts
down the total capacity.

A
A T
.
7 e -
¢ Immr—anm-
G————-ﬁ-
Fig. 5. Parallel Con-
nection of Capacity
Fig. 6. Variometer
Principles
When the variable condenser™ is

placed as shown in Fig. 5 the wave-
length is increased as the capacity of
the condenser is added to that of the
aerial. So we see that when capacities
are connected in parallel the total
capacity is equal to their sum.,

The most efficient form of variable
inductance is the variometer: When the
magnetic action of a coil is to be height-
ened the various turns are brought closer
together. This is shown in Fig. 6. 4
represents a widely spaced coil, and B
a closely spaced one; the inductance of
B will be greater than that of 4. In C
is shown two coils wound in the same
direction. As they are brought nearer
the inductance is increased. When they
are completely opposed, as is possible
with a variometer which turns one on a
shaft inside the other, the total induc-
tance is as near zero as an inductance
can be. This arrangement provides a
means of varying it with the greatest
economy of signal strength.

Don't torget to put about a 50 or
100 watt lamp in series with your B
battery, when you install it. This often

will save you the burn-out of a whole

set of tubes, if things get short-circuited.

Fuses in the 4 battery lead, when
using a storage battery, will sometimes
save a lot of damage. They are cheap
enough not to be left  out of any set..

2
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@ The IKnobs Can’t Come OfF @

!@] Toledo, Ohio @

¥

‘Read’emy’
Bi nding Posts

New and Improved

18 Made
Styles by
Engraved the
Ready Originators
for of
Immediate High
Delivery Grade
in Any Engraved
Quantity Terminals

The Utmost in Quality and Appear-
ance at the Lowest Price, 15 Cents.
Fully Protected by Patents. At
Your Dealer's or Sent Postpaid.

The Marshall-Gerken Co.

Tuned Transformer Coll No. 14
Price $2.00

SICKLES
DIAMOND WEAVE COILS

PATENTED AUGUST 21, 1923
HOLD THAT STATION!
You can get and hold the station
you wanf, and keep 'out the others,
with Sickles Diamond Weave Coils.
Sickles Tuned Transformer Coil No.
14 and the Knockout Reflex Coil
No. 8, especially designed for popu-
lar circuits, make a receiving set
remarkably selective.
The No. 14 Tuned Transformer Coil
is absolutely self-neutralizing when
placed at the proper angle in a set.
Write for particulars.
THE F. W. SICKLES CO,,
338 Worthington St,,
Springfield, Mass.

Knockout Reflex Coil No. 8
Price $4.00 a Pair

New LeFAX RADIO
HANDBOOK —$2.00

(Seventh Edition)
in bound form. For sale by

“RADIO,” San Francisco

Learn-O-Graph Co.

RADIOADS

A Classified Advertising Section Read by Better Buyers

The rate per word is eight cents net. Remittance must accompany all advertisements.
Include name and address when counting words.

ADS FOR THE MARCH ISSUE MUST REACH US BY FEBRUARY FIRST

C. W. and RADIO PHONISTS—Our new converters
will satisfy your need for a more efficient and durable
direct ourrent plate supply. No armatures to burn out.
Output from seven hundred to two thousand volts at
4 amperes. Synchronous Motors, Transformers and
other parts sold separate. Write immediately, Kimley
Equipment Mfg. Co., 290 Winslow Ave., Buffalo, N (tY)

o

ARC & SPARK SYSTEMS
Send for Descriptive Circular QRD.
Interesting and Instructive (te)
Pacific Radio School 433 Call Bldg., San Francisco

Vacuum Tube Hospital
We repair and guarantee them.
Agents, Dealers, and Customers Wanted.
Radiotube Co., 903 Broad St., Newark, N. J.  te

BIG Money and Fast Sales—every owner buys
gold initials for his auto. You charge $1.50, make,
$1.44. 10 orders daily easy. Samples and information
free. World Monogram Co., Dept. 68, Newark, (%IA%)

RADIO GENERATORS—600V 100 watt $28.50

Battery Charging Generator $8.50. High Speed
Motors. Motor Generator Sets, all sizes. MOTOR
SPECIALTIES CO., Crafton, Penna. (tc)

AGENTS WANTED TO ADVERTISE OUR GOODS
and distribute free samples to consumers; 90¢ an hour;
write for full particulars. American Products Co., 2132
American Bldg., Cincinnati, O.

STORAGE “B"” BATTERIES are easily made in
one evening. Use my genuine Edison elements.
A.J. Hanks, 107 Highland Ave., Jersey City, N.J. (3T)

EVERYTHING BI;%R THE HAM
8
1407 First North Street - Syracuse, N.Y. (2T)

RADIO Parts at Cost. Send for list. E, S. Morrison,
Ashland, Oregon. (2)

Purest Virgin Aluminum for sale. Particulars upon
request. 2EM.—(2T)

MAXE BIG MONEY
OUT OF RADIO ]

Thousands of People want to buy a good Radio in-
strument. They have read that vast improvements
have been made and they are ready to buy now if you
show them the best.

It is one thing to make a good radio instrument for
your own amusement, but why not cash in now on your
experience? Let us send you full particulars of the
Ogzarka Plan which shows you how to

“MAKE $120 WEEKLY" .
selling long-distance Radio sets. The season is on right
now. Let us tell you how to combine the clear signal
of the crystal detector with the distance of the vacuum
tube. Write today and don't fail to give the name of
your county.

OZARKA INCORPORATED
814 Washington Blvd., Chicago

Model “C” super-heterodyne, loop, ten “A’ tubes,
willard “A” and ‘'B" batteries, large Magnavox, Com-
plete Qutfit, $325.00. Write for deseription.

E. S. Morrison, Box 22, Ashland, Oregon. (2t)

1500 VOLTS FOR $45111111 Brand Ne¢w Genera -

Electric ball bearing dynamotors, made for U. 8. Nava
Air Service, 24 volts D.C. input, 1500 volts 233 M.A.
rated output for $45.00. -Will actually deliver about
800 M.A. for reasonable periods. With shafts extended,
make fine D.C. double current generators, and will give
above from low and high tension ends. Shafts extended
for $3.00 extra. Make fine battery chargers, Also fine
for portable sets, and can use on lower input voltages
and get lower plate supply. 8 volts will give approx-
imately 375 volts, 12 input 750 volts, etc. Also with
750 volt tap for regular operation on smaller tubes
Prices F.O.B. San Francisco, Cal. D. B. McGown,
1247 47th Avenue, San Francisco, Calif.

TELEGRAPHY
Radio or Morse taught at home. :
“Firat-Class Radio operators. We can improve your
ability one hundred pelrcvnt.‘!"] ]ge%mnﬁrs.kmeﬁan make
tel hie specialist. Write for Booklet R.
1o o -Grapl: O Rideefield Park, N. J.

Tell them that you saw it in. RADIO

2650 MILES DISTANCE with one tube. Any novice
understam’Js our Simplified Instructions including Panel
%28;(;\[1}[, ﬁ}ftur%ggégmﬁ, ‘BCO Wérite for BIG 'RIEE

{LIT. ADI 0., B -
OAKLAND, CAL. (TC) HORS WER,

Radio parts at cost. Send for list. E. S. r
Ashland, Oregon. (6TJ25) Morrison,

15 to 25 per cent discount on nationally advertised
sets and parts. Iivery item guaranteed. Tell us your

needs.
IMPERIAL RADIO COMPANY, Delaware, Ohio.

Fing_ Kennedy Set—200-3200 meters—Detector and
Amplifier, Detector has flush voltmeter installed, set
complete with tubes and Radiola uz-1320 Horn, less bat-
teries $115.00. Reception from Missouri, California on
the West and Massachusetts on the [ast.

M. R. Martin, Oregon, Mo. (2T)

Agents:—World Radio and Sporting Manual. Quick
Cleanup. Sample 10c. Realine Co. L 60, W. Washing-
ton, Chicago. (6T Exp July)

Deljciqus Candy—Learn expert candy-making, bon-
bon dipping and chocolate coating at home. Fascinating
profitable work.

Ham, 1830 Wallace 8t., Philadelphia, Pa.

For that rechargeable ‘B’ battery: Large size, clean
Edison elements, wired with nickel wire, electrically
welded connections, .0714 per pair prepaid. Sample and
“dope’’ sheet 10 cents. 614 volt, 225 ampere hour Edi-
3)n battery $35.00. Arthur Chapelle, 7N X, Woodburn,

reg.

FOR SALE—Why bother with dry cell? Build an ever-
lasting “HAWLEY" storage ‘B’ battery of the nickel-
iron type. No frying or hissing, clearer reception, and
greater volume. Put up in both knock-down units and
assembled types. Requires no soldering or former exper-
ience to put together. Knock-down units contain all
the parts to build the following sizes: 90 volt $8.95; 100
volts-$9.95; 120 volts $11.60; 135 volts $12.75; 150 volta
$13.90; 200 volts $17.50. Sold on a 2 year guarantee
with 30 day trial offer with return of your money with-
out any ifs nor ands. Sample cell 35¢ prepaid. 8 page
illustrated folder of instructions contalning simple
means of putting together, making charger, and charg-
ing. Complete manufactured charger $2.75. Order di-
rect or write for my literature, guarantee and testi-
monials. Same day shipments. Address B. E. Smith,
31 Washington Ave., Danbury, Conn. (TC)

Save money on Radio Sets, loud speakers, etc. Lists
free. The Radio Shoppe, Box 645, Edst Liverpool, Ohio

Edison element storage B batteries will last you a life
time and are dependable. Easily recharged at a cost of
a few cents. Get yours now and stop buying dry B bat-
teries. 50 volt Type A unit assembled and wired, $6.50.
100 volt Type A unit $12.00. Willard Colloid rectifier
$2.00. Your moncy back if not satisfied. Sample Type
A cell 15¢.8J. Zied, 530 Callowhill St., Philadelphia, Pa,

Silvertone antenna ribbon will increase the efficiency
of your transmitter and receiver. Composed of nickel
ang silver. Will not sag or corrode. High tensile
strength. 3c per ft. prepaid. J, Zied, 5630 Callowhill St.,
Philadelphia, Pa.

Silver has the lowest resistance. Silverplate your
aerial, condenser, bus bars, et¢y, with SILVOPLATE
and reduce your losses. A liquid compound, easily ap-
plied. Three sizes—35¢, 60c and $1.00. Ask your dealor
If not obtainable send direct to Silvoplate Co., 12
Church Street, New York City, New York.

Loud Speaker Volume with Crystal Tones. Using
“Norma'' Amplifier Units. One Stage, $12.50. Two
Stage $18.00. Postpaid. Satisfaction Guaranteed.
Agents Wanted. Norma Gardner, 4424 View St.,
QOakland, Calif.” |
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The brass stator plates are soldered
to notched spacer bars that main-
tain perfect alignment.

Brass Plates
Low Loss
Low Mintmum

NEW and distinctive features are embodied in the design
of the Bradleydenser. For instance, the rotor revolves
Plates, spacer bars and end plates . e .

are all soldered into a solid unit, on a long double bearing that preserves rigid alignment and
yet eliminates the extra outer end-plate. This reduces the
amount of di-electric material and increases the efficiency.

Every joint is soldered. This, combined with the use of
brass plates, further increases the operating efficiency.
Another feature is the dust cap over the stator plates; it is
removable without tools.

The Bradleydenser is made in four sizes: 0.00025 M-{. at
= $4.50; 0.00035 M-f. at $4.75; 0.0005 M-. at $5.00; and 0.001
The bearing stud, attached to the M-f. at $6.00. Leading radio dealers are showing them, now.

stator mounting plate, supports
the rotor. See illustration at bot-

tom of this page. e g B gg &

Electric Controlling Apparatus

283 Greenfield Avenue MILWAUKEE, WIS.
Manufacturers of Electric Controlling Apparatus for Over Twenty Years

\

Rotor revolves on a double bear-
ing that is independent of the
dial shaft.

!
3
P

0

leydenser showing bearing

{ construction, rotor assemblyand

! detachable dial shaft. The shaft

| does not carry the weight of
the rotor.

l l Disassembled view of the Brad-
{
|

Tell them that you saw it in RADIO




o The [lLatest
Achievement

GENERAL RADIO
L ABORATORY

The NEW Type 285 cAudio Transformer

e
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The current radio season has seen the It amplifies high and low notes evenly
advent of many new audio transformers over the whole audio range so that in-
—some of them worthy contributions to strumental or vocal tones are reproduced
better amplification. individually or in combination with a

Now comes the announcement of the
new General Radio transformer which
sets an even higher standard of amplifica-

naturalness which delights the most criti-
cal radio listener.

tion. One Stage of ampliﬁcation using a If you want the best there is in trans-
type 285 transformer operates a loud- former design, the type 285 should be
speaker with good volume and a quality your choice.

of tone that is unequalled. .
Price $7-00

See one at your Dealer’s

Write for Descriptive Bulletin 920-C




Radiotron WD-11,
The ideal dry-cell
tube.
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Radiotron WD-12.
The standard base
dry-cell tube.

For Diszance ~

the Z#beis important

Radiotrons WD-11 and WD-12

are the same except for the base.

Radiotron WID-12 has a stand-
ard navy type base. Use it o
change your set to dry battery
operation. Ask your dealer today.

This sxmbol of
quality is your
protection

233 Broadwav. New York

Radio reception is not only a question of power, but
of sensitivity to weak signals—and clear amplifica-
Radiotrons WD-11 and WD-12 are sensitive
to the extremely feeble signals from distant stations
They
are famous for radio frequency amplification as for

tion.
— are silent in operation—and economical.

audio frequency—and detection. Get genuine
WD-11’s or WD-12’s. Look for the name Radio-
tron and the RCA mark.

Radio Corporation of America

Sales Ofhces:
10 So. La Salle St., Chicago, 11,

REG. U.S. PAT. OFF.
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28 Geary St., San Francisco, Cal.

Radiotron

...



