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CUNNINGHAM
RADIO TUBES
C 301A—3 Volts 1-3
Ampere filament.. $6.50
C-290—3 Volts.o6am;
| Dry Battery Det. %z
Amy 50
C-;oo—s\ oltsGasCon-
tent Detector....$5.00
C-11—r1.1Volts. 25amp
Dry Batter{ Det. and
Amp.Special Base $6_50
C-12—Similar to C-11 ||

wlth standard base |
R {49050 LI

PATENT
NOTICE

Cunningham tubes are
corered by patents dated |
11-7-05, 1-15-07, 2-18-
| 08, and others issued and
||| pending. Licensed for |
amaleur, experimental
| and entertainment use in |
radio communicalion. |
Any other use will be cn [

|| infringement. _.J,

Type C-301A gwes gwater Power Amplifica~

tion with only 34

Filament Current.

gl

RADIO TUBES

For Every Make of Receiving Set

THRODGHOUT the entire country today
Cunningham Radioc Tubes are recognized
as the ideal tube for use in all makes of Radio
Receiving Sets.

The famous Cunningham C-301A Amplifier
shown above is a high vacuum tube designed
for use as an amplifier and detector containing
a new Tungsten Filament, the characteristics
of which are long life, Zow power consumption,
low operating temperature and greater power
amplification than any previous amplifier tube.
This tube has a standard four prong base, and
the glass bulb has the same dimensions as

L il Lo

154 West Lake Street
Chicago

Home Office:
182 Second Street
San Francisco

C-300and C-3o01. The filament current'is only
one-fourth of the filament current of the pre-
vious type of Amplifier tube and it is, there-
fore, possible to use four of these tubes in a set
w1thout exhausting the storage battery any
faster than when using only one of the previous
types of tubes.

The care and operation of each model of Re-
ceiving Tube is fully explained in our new 40
page “Radio Tube Data Book.”
Copies may be obtained by send-
ing ten cents in stamps to our
San Francisco office.

30 Church Street
New York
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Inside the Arctic Circle, nine degrees
from the North Pole, a little 89-foot schooner is
frozen fast in the ice of Smith Sound. Aboard
this schooner a group of brave men are enduring,
as best they can, the desperate cold of the Arctic—
cold that often drops to 60 degrees below zero.
Human atoms in a boundless field of ice!

Cold is hard to endure, but far more terrible is the
Arctic solitude—unbelievably oppressive. Radio, at
length, has broken this spell forever!

Concerts from Honolulu!

Daily, by means of powerful sending and receiv-
ing apparatus, the crew of the “Bowdoin’ are in
communication with relatives and friends in the
far-off States. Daily they listen to concerts as far
away as Chicago, Dallas, and Honolulu!

When the sanity, the very lives of one’s shipmates
may depend upon contact with the outside world,
none but the best is good enough.

Dr. MacMillan’s Choice—the Zenith

Out of all the radio sets on the market, Dr.
MacMillan selected the Zenith exclusively—because
of its flawless construction, its unusual selectivity,
its dependability and its tremendous reach.

Already his operator, on board the “Bowdoin” in
Northern Greenland, has tuned in several hundred
stations. You along the Atlantic who brag a little
when you tune in Catalina Island —what would you
say if you tuned in Hawaii from the Arctic Circle?

The set that Dr. MacMillan has is a standard
Zenith receiving set. And you can do all that
MacMillan does, and more, with either of the two
new models shown at the right. Their moderate
price brings them easily within 3, % B
your reach. Write today for \ \
full particulars. \

Zenith \
Radio Corporation

MecCormick Building |
CHICAGO =7
a——— -
g PR Vi
/
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Licensed under

No 1 113u9

AT THE

ORTH

Model 4R—The new Zenith 4R “Long-Distance”
Receiver-Amplifier comprises a complete three-
circuit regenerative receiver of the feed-back type.
It employs the Zenith regenerative circuit in

| combination with an audion detector and three-
" stage audno-frequency ampllﬁer, all in one cabjnet.

Because of the unique Zenith “selector,” unusual
selectivity is accomplished without complication of
adjustment.

The Zenith 4R may be connected directly to any
loud-speaker without the use of other amphﬁcmxon
for full phonograph volume, and reception may be
satisfactorily accomplished over distances
of more than 2,000 miles $85

ModeI 3R—The new Zenith 3R ‘Long-Distance”
Receiver-Amplifier combines a specially designed
distortionless three-stage amplifier with the super-
efficient Zenith three-circuit regenerative tuner.

Fine vernier adjustments—in connection with the
unique Zenith aperiodic or non-resonant “selector’”
primary circuit—make possible extreme selectivity.

2,000 to 3,000 Miles with Any Loud-Speaker

The new Zenith 3R has broken all records, even
those set by its famous predecessors of the Zenith line.
Satisfactory reception over distances of 2,000 to 3,000
miles, and over, is readily accomplished in full
volume, using any ordinary loud-speaker. No
special skill is required.

The Zenith is the only set built which is capable of
being used with all present-day tubes as well as
with any tubes that may be brought out in the future.
The Model 3R is compact,gracefulinline,and $160
built in a highly finished mahogany cabinet
[ —————— — ————

ZENITH RADIO CORPORATION,

328 South Michigan Avenuc, Chicago, Illinois

Gentlemen:— :
Please send me illustrated literature on Zemith Radio.

I Name

I Address.
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The coming of a friend from a Jar-o
Jemnd — 15 this not true ‘[oy? e s
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‘\gur.rﬁends orradio come to you each -
nié}\f fhroug}l | |

I (REB

Broadeast—>
ReceiVer—

HE GREBE CR-12 Bmad-
cast Receiver is a highly
efficient Radio [nstrument em-
ploying both Regeneration and
Tuned Radio Frequency Ampli-
‘ fication with only two tening
adjustments.

A Dial graduated in waveleagths
enables you to lacate the pragram
you desite mstan:ly.

Compartments are provided Dr all
necessary bazteries in the trac-
tively finished walnut cabinet. -

Requiring no cumbersome storage
battery nor unsightly wires, this
Instrument will grace your Eorary
or living room.

Write for “*GREBE
Radic in the Well
appointed Rome”’

p
o ‘=
A ')_ :“' ¥
NS S
. Y .
H ) i
: !l AR v}
: g ‘\ Licersad Uud:r’_ " ol - =
_ A. H. GREBE & COMPANY, Inc. AT e — e

Richmond Hill, N.Y. L ey
| Western Branch, 451 East 3rd St.. Los Angeles, Cal, . TypeCR-12
- ANt * . ‘ ot L e T

X = > ol O S i R i & s
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now! Her busy fingers

and tired eves enjoy
their well-carned rest. She’s
busy without working.
Time doesn’t drag. lLong
hours are lightened by the
world of entertainment and
fun brought to her by radio.
A new interest fills her life!

GRAN DMA’S Happy

C. ERANDES, Inc. NEW YORK

cMatched Tone

Radio Headsets ......
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You readers of Radio News—you who are interested in Radio,
and also interested in unusual money-making opportunities—Ilet me
send you, without the slightest cost or obligation, my new, interest-
ing Free Book, “Rich Rewards in Radio”—a book which contains
positive proof of the astounding opportunities in this great new in-
dustry and tells exactly how you can get your share of big money
from it.

The pictures on this page give only the smallest indication of the
scope of Radio today. Mail the coupon on the next page for my
Free Book which gives full facts on Radio and what it can mean
to you.

Earn $75 to Over $200 a week

You're interested in Radio — why not turn your interest into
profit> Why not make big money in work you enjoy? No field
today is growing so rapidly. No business offers such a rare variety
of opportunities. Radio is a new, billion dollar industry in which
thousands have already made far more money than they ever dreamed
possible.

Radio can take you out of the rut of bare existence—into an
enviable field of high salaried specialists. It can offer you unlimited
opportunities for honor, wealth, power and satisfaction. It means
a future filled with boundless promise!

Recognized Radio Experts
In Urgent Demand

Readers of Radio News know in part the story of how Radio has
jumped forward with leaps and bounds. You know there are broad-
casting stations all over the country—that radio is used on every
ship—that it is used by newspapers, government departments, busi-
ness houses, banks, railroads, factories and stores. Every day, some
new use for Radio is announced. And this wonderful expansion of
Radio has opened up hundreds of splendid positions on land and sea—
positions which you can qualify for within a few months!

covarasy
RADIO NEW
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New Opportunities in RADIO!

[here’s big money in this wonderful new field for you. No
matter what you are doing—no matter what experience you've
had, you can step in and get your share of the astonishing re-
Big salaries, fascinating, easy work, short
hours, and a wonderful future—no other field of endeavor can
offer anything to compare with what Radio can mean to the

wards of Radio.

men who get into this work now.
Make Radio your career.

Get a U. S. Government First
Class Radio License

Remember that the best positions in Radio go
to those who have advanced radio training. Radio
operators on ocean and land stations—broadcast-
ing operators—radio engineers, installation and
maintenance experts, radio inspectors, executives
—all specialized radio positions call for trained
men. And the U. S. Government First Class
Radio License is the world-wide accepted proof
of first class radio training. Get this license. You
can make big money with it.

Easy Now to Learn

At Home

No previous training in electricity or radio is
necessary. During your spare time at home,
within an amazingly short time, you can get your
National Radio Institute diploma, which is gov-
ernment recognized and accepted as part credit
on your government license. For greater speed
in quahfymg for this license and to make the
training more practical, four splendid instru-
ments are given FREE with the course.

Send for FREE. BOOK

You have nothing to lose—and everything
to gain. No matter what your plans for the
future are—mail the coupon now for this new
Free Book which tells all about the wonderful
opportunities in Radio. Let it point the way to
success and happiness for you. Don’t delay.
Mail the coupon now. National Radio Institute,

Dept. 13AB, Washington, D. C.
[_ROADCASTINGL“’L__I

Become a radio expert now!

E. R. Haas,
Director,
NATIONAL
RADIO
INSTITUTE
(Founded 1914)

I Cah.Qg&ilinyou
as a Radio Expert
in a Few Months

If you want to earn far more money than
you are earning now—if you want to be
your own boss—if you want a profitable
business of your own—if you want to travel
the world over—if you want a field of en-
deavor where the opportunities are unlimit-
ed—Make RADIO your profession.

Hundreds of my students write enthusi-
astically of my training—and tell how it
has helped them. Merle Wetzel now is
making three times what he did before tak-
ing my training. Emmett Welch started at
$300 a month after graduating. Scores of

others tell similar

stories. Send formy [ T _
Free Book which ||

tells of the great
opening in Radio,
what my students

are doing—what
you can do. No
obligation. Mail
the coupon

now.

cEmEEEEEEEEEENNNEEER

Mr. ER. Haas, Director
National Radio Institute,
Dept. 13AB, Washington, D. C.

Without any obllgahon on my part. please send me a FREE copy
of your book, “Rich Rewards in Radio.” Also tell me how your
Free Employmem Service will help me secure a posmon and send
me details of your special short time offer. (Please write plainly.)
1, F 1573 58500 0000000000000 6000000008800 0008000600 0060600080000 00
G LG e 80 aaa68000000000 00665800000 066660640000406600006000
(S e n e 000 0060000008000 THAtE il
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Enjoy It All

—From Everywhere

with the

ACE TYPE 3C CONSOLETTE

Radio is the ideal entertainment for the home.
You can sit right at your own fireside and enjoy
the World's best musical and vocal selections.

It doesn’t matter where you live—Tampa or
Portland—it’s all the same with the Ace Type 3C
Consolette. If you don't care for the Programme
in San Francisco, the turn of a dial wafts you and
your family as tho by magic to New York, De-
troit, Wichita—all in the flash of a second.

This set is built into a beautiful solid mahogany,
wax-finished cabinet. It consists of a regenera-
tive tuner, detector and two stages of amplifica-
tion, with built-in loud speaker. The tuning cir-
cuit is licensed under the Armstrong U. S. Patent
No. 1,113,149, and due to the particular method
of winding Crosley coils, it is exceptionally se-
lective.

It has sufficient room inside the cabinet for dry
batteries, making a complete self-contained long-
range receiving outfit. Phone jack for tuning
with head phones; Crosley multistat; filament
switch; Crosley moulded condenser; beautifully
engraved Formica panel. Uses all kinds of tubes.
An exceptionally splendid set at a remarkable
price—$125.00, without tubes or batteries.

Other Ace sets are the Ace Type V, which sells
for $20.00, and the Ace Type 3B at $50.00. Ask

your dealer to demonstrate the Ace Radio Sets
to you.

THE PRECISION EQUIPMENT COMPANY

POWEL CROSLEY, JR., President
222 Vandalia Avenue CINCINNATI, OHIO

N
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- ke COURT JESTER of TQDAY

]
“No ait to flatter left of all his store, z l" " -~
No fool to laugh at, which he valued more.” | . [
—Pope -

SINCE the earliest days, laughter and
gaiety have been the most sought after
things in life. In ancient times stately rulers
unbent, courtly knights forgot seriousness;
beautiful ladies became more alluring as the
clever quips and merry pranks of the court
jester brought a sparkle to their eyes and drove
dull care away. But they were limited to
the clownish antics and slap stick comedy of
the jester.

Moderns have unlimited sources of amuse-
ment. Every broadcasting station has its Jester :
its humorous stories ; amusing songs and clever
comedies. Each night the air is filled with
merriment.

With a Crosley Model X-J radio receiver,
amusement may be brought clearly and dis-
tinctly to your fireside. Sitting comfortably
in an easy chair you forget dull care. The
magic wand of the radio sends worry scurry-
ing. .

The very moderate prices of all Crosley in-
struments bring radio within the reach of all.
No matter which Crosley Model you may
select vou can be assured of the maximum
results at the lowest cost.

Let a Crosley Radio Receiver bring fun. laugh-
ter and good humor into vour home.

CROSLEY
Better -Cost Less
Radio Products

See the Crosley Line at Good Dealers Everywhere

Write for Free Catalog. This fully describes the
Crosley line of Radio receivers which range in price
from the Model VI, a 2 tube set at $30, to the grace-
ful Consolette Model X-L at $140. It also shows
the complete line of Crosley parts.

T he Broadcasting Station W LI is maintained by the
CROSLEY MANUFACTURING COMPANY

Crosley Model X-J—Price $65

MAIL THIS COUPON TODAY———

For tuning out local interference and bringing in

distant stations this receiver is unexcelled. Itis a 4 Crosley Manufacturing Co,,

tube set combining one stage of tuned radio fre- 222 Alfred St, Cincinnati, Ohio.

quency amplification, detector and two stages of Gentlemen: Please mail me free of charge your complete cata-
audio frequency amplification. log of Crosley instruments and parts together with booklet

, entitled “The Simplicity of Radio”.
Nowhere can a better set be purchased at any price

Cost of necessary accessories $40.00 and up. . .
CROSLEY MANUFACTURING COMPANY

Powel Crosley Jr., President Address ... .ttt i i e taana 3
222 Alfred Street Cincianati, Ohio
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Eveready “Three” 4y
volts, three distinct uses
At all reliable radio deal-
€rs.

This “C” Battery
a wonder-worker

The loud speaker is a
new delight when the
Everyready ‘“Three” is
used asa “C” battery in
the amplifier automat-
ally controlling the pur-
ity of reproduction of
speech and music.
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For Automatic Amplifier Control

OU can make the loud speaker re-
sound with a new roundness and
naturalness of tone. You can save
money by adding months to the life
of your "B’ Batteries. These things

you can do by using the new Eveready
41; volt “Three” as a "'C" Battery.

You already have an “A’ Battery
for the filament and a "B’ Battery
for the plate. A “C" Battery is
connected to the third element of
your vacuum tube, the grid, afford-
ing an automatic control that is
marvelous in action on audio fre-
quency amplifiers. Especially extra-
ordinary with 90 volts of “B’" Battery
and two stages of amplification.

As a “C" battery the Eveready
“Three” prevents distortion and ex-
cessive flow of current from the ““B”
battery, lengthening its life. It is a
wonder-worker that saves its small
cost many times over. Connect it
in your audio frequency amplifier and

note the difference. Full directions
on the label and in *“‘How to Get the
Most Out of Your ‘B’ Battery,” a
booklet on “B” and *‘C" batteries,

sent free on request.

This triple-use battery can also be
used as an A’ Battery in portable
sets, Light and full of pep. Its third
use is as a “'B’’ Battery booster. Five
of them in series make a 2214 volt
“B" Battery.

Use Eveready ‘“Three” the most
universal dry battery ever made for
radio, avaliable for the grid, filament
or plate circuit. A tested product
of the world’s leading electro-chem-
ical battery laboratory.

If you have any battery problem,
Radio Battery Information Head-
quarters will solve it for you. Write
G. C. Furness, Manager, Radio Di-
vision, National Carbon Company,
Inc,, 122 Thompson Ave., Long
Island City, New York.

.
NATIONAL CARBON COMPANY, Inc, New York and San Francisco
Headquarters for Radio Battery Information
CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Torosto. Ontario

eVEREADY

Radio Batteries

—they last longer
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of our items will convince you.

2

lowest price, think of “RICO."”
: “Rico” Tuned (adjustable)
i Melotone Loud-Speaker
The highest grade. lowest
priced and most popular loud:
speaker on the market today.
This speaker is equipped with
“Rico” tuned (adjustahle)
loud:speaker phone unit.
Comes fully equipped with
black fibre horn and five foot
cvord. This low priced speak-
er compares well with the
most expensive ones. Length
of horn 11%4”, total height 9.
No. 250 Melotone Loud:
Speaker $6.00

=

Qo

No. 250 Melotone Tuned (Ad-
justable) l.oud-speaker,
complete . .......00..nn $6.00

SINGLE FONEHORN

NEW! Here is the appliance you
have been walting for. * fibre
horn, mounted on a heavy cast base
ttand. The stand also has one of
cur single phonodapters. Will take
any loud talking phone unit. At a
snall expense You can now have a
loud-talker. It not only looks
good, but gives snrprising results
All metal
exception of the
base, 13 nicke& plated and polished.
Not a toy, but a inassive Diece of
apparatus that looks good, works
well, and 13 marked at & very low

No. 700 “Rico™ Single Fonehorn.  price.  Horn swivels in any direc-
complete (without loud-speak- 1';‘5"" }_n%e%e‘nd?m:l b‘h“ and p&‘g“s&
er unit) ............ee. PR BRI UL L £ gock 2200

DOUBLE FONEHORN
This articie is constructed simi-
larly to our No. 700 single Fone.
horn. ‘The double Fonehorn is made
to take any standard head set and
thereby the appliance becomes a
teal loud-speaker unit. Acousticsl-
v worked om to berfectlon lms
wi

/Q\;‘s_\l% 2o 9175 21o 910
RICO GUARANTEED PRODUCTS

:. LL “Rico” goods are guaranteed unqualifiedly by us.

There is a dealer somewhere near you who stocks
will be glad to show and demonstrate to you the latest additions to our line.

FONEKUSHIONS

The latest radio wrinkle. How
many times have you had a head-
ache from wearing tight head re-
ceivers? How many times when you
are listening for DX have you nnt
been able to hear clearly due t»
outside noises in the room? Fone
kusitlons do sway with 3all this
Made of sponge rubber. They nn
only make wearing your receivers
8 pleasure but they positively ex
clude all nolises and make recep-
tion a pleasure. Made of black
sponge rubber that wiil last for
years. Can be washed with soan
and water. Smooth outside surface.
Light as a feather. Once worn, al-
ways_worn.
No. 500 Rlco Fonekushfons,

set of tWo......._......... $.50

“Rico” Tuned (adjustable)
Loud-Speaker Phone
This is our famous (adjust-
able) loud-speaker phone unit.
This phone gives amazing re-
sults as a loud-talker on one
and two stages of amplifica-
tion. You must hear this
phone to appreciate it, This
unit has a rubber gasket un.
derneath diaphragm which
makes phone fully adjustable.
Can be adjusted for loud or
weak sounds simply by
slightly loosening or tighten-
ing ca
No. 25 Loud- Speaker Phone
with 5 it. cord ...... $3.50

“Rico” Single Phonodapter
This Phonodapter fits Vic-
trola, Columbia and Sonora

£Iv

sults, It Is equlpved with u%"
jull fibre horn. ~All metal parts
aickel plated and hl:my polished.
Heasy cast base In dull black fin-
ish, This appliance has two of our
phonodapters which will take any
make head set. An article that
Iooks good with any expensive set.
Horn swivels in any direction in-
dependent of base and Phone.

No. 701 Double Fonehorn ...$3.00

No. 701 "Rico” Double Fone-
horn, complete (without
phones) euve.s

“Rico” Head Sets

These head sets are the
original ones using the cen-
ter pole pull on diaphragm
principle. Well known for
their sensitivity, loudness and
absolutely tuned quality.
Now made with superior
tungsten steel magnets, bet-
ter head band, a heavier and
better quality cord, sherard.
ized diaphragm. and a num-
ber of minor improvements.
The highest priced phones are
made with tuned (adjustable)
diaphragms.

No. 6 2000 ohms (standard
non-adjustable) ...........
No. 7 3000 ohms (standard

non-adjustable) ............ $4.00
No. 20 “Rico” De Luxe Tuned
(adjustable) 2000 ohms. ...$4.50
No. 30 “Rico” De Luxe Tuned
(adjustable) 3000 ohms. ...
No. 40 “Rico” De Luxe Tuned
(ldjuuable) 4000 ohms. .... $7.00

r===SEND NO MONE‘I""'

I Radlo tndustries Corp.,
g 131 Duane St., New York City.

1
2y
L}
8 Gentlemen:—Please send me by P'arcel Post.. :
1]
L}

g “Ries™ ...l for which I will pa:
8 the postman the 3mount of «evveverraanceones
g Name ..o s
! Strest . .
B City .. . P

Lesssssscssssssrsesscnas.l
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graphs. Entire adapter
is made of pure rubber with a
brass tube insert. Adapter
will stretch over any make of
phone. Note construction!
No echoes due to special lip.
Comes complete with brass
tube insert which makes it fit
any phonograph.
No. 131 “Rico”

Phono-
dapter $.50

“Rico” Double Phonodapter

&%

“RICO" goods are standard today and are used all
over the country. Ask any of your friends about “RICO” goods and “RICO” worl\manshlp A trial of any

‘RICO” goods and who

Whenever you want good goods at the

YER =

SPONGE RUBBER

No. 500 Fonekushions, set
$.50

Of tWOo voviviiiaiianas

No. 25 “Rico” Loud-speaker
Phone with 5 ft. cord. ...$3.50

P

JhT
N

’\*o 131 “Rlco" Single

This handsome instrument
is made of a single casting,
nickel plated and highly pol.
ished. There are three gener.
ous soft rubber bushings. The
Phonodapter fits all phono.
graphs and takes any stand-
ard double head set, thereby
making your phonograph a
loud-talker. Made in just the
right proportion to fit your
head set.

No. 132 Double Phono-
dapter ....cie00..... $.7s

FREE I

All_Tuned "Rlco" Phonu now |
with Fone.

The mo:t l:om-

pter ............ $.50

No. 132 “Rico” Double

Phonodapter ............ $.75

Dealers and Jobbers

Territory that is Still
Open for Proposition

131 Duane Street,
Cable Address: Ricotrade, New York

Write or Wire for

i e 141

aADie

\t/;’./

INDUS DUSTRIES

CORPORATION
New York City

V,«

o 0%

18 18 0
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';'ﬁ?ﬁk%@ﬁﬁ?ﬁh

www americanradiohistorv com

20 9o Ao Qo


www.americanradiohistory.com

Redio News for Fobruary, 1924

a0 &1%

g4

Q0
224
NS

0o Q0o |1%s 210

a0y

)&a;
\\

A

Qo

N\

J condenser.

{ THEY SAY!
Getting wonderful re-
sults  with your con-
denser.

Harry Weitmanr,
753 E. h St }

I would advise all radio fans to in-
stail one of the Straight Line Con-
densers on their radio as it works
perfectly. 1.. W, Akerley,
Van Buren. Maine.

1 have used your condenser now for
about a month, have tried it out on
two or threc single circunits and am
now using it with excellent results
on a fourth circuit.
F. I.. Enmish,
Lusk. Wyoming.

I wish to inform you that | received
the Rico Straight Line Condenser
and it compares very favorably with
an eight dollar condenser.
Chas. A. Roblin,
Storm Lake, Towa.

2o 100 9106 Q1o |l

I find that your Straight Line Con-
densers will bring in stations from
the lowest to the highest meters
very clearly.

£

Chas. Schucider,
Riverside, N. J.

Co

Contrary to general opinion, your
coudenser is accurate as to dial read-
ings, Smooth action, vernier ef-
fect. Am using it in four tube reflex
| || and am well satisfied.

L. G. Call,
‘ Springfield. Mo.

o Rl

ftave heen using a “Rico™ Straight
Line Condenser for somc time and
find it ideal as an antenna con-
denser on accotnt of wide range and
vernier effect.

gﬁ_

Frank Juelke,
Malvern. lowa.

T used your condensers in the scts
1 make and find that they increase
the volume and make it more selec
tive. They are better than the old
type and I will always recommend
same. M. Ulrich,
Brooklyn. X, Y.

Received condenser in excellent con-
dition. Working fine—added about
four hundred miles to my range.
Very well pleased. .
Leslie Reeves.

Glencoe, Ont., Can.

..LE':\ASV o
INDUSTRIES

CORPORATION

131 Duane Street,  New York City
Cable Address: Rlcetrade. New York

®l0o 9106 Q1o

4¢)
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“WHAT THEY SAY™

The “RICO” Straight Line Condenser has taken the country by storm.
Not until you have tried the “RICO” Straight Line type, will you know what it means to have a REAL
However, we prefer to let others say what they think of our condenser. READ WHAT

"HOLES FOR BINDING’
TABLE MOUNTING POST

“RICO” STRAIGHT LINE CONDENSER

A revolution in condenser building. Simplest and

 HOLES FOR
PANEL MOUNTING

810 9o 8

e

It is the condenser of the hour,

I consider them superior to the
old style condenser.
John Cattanach,
Rochester, N, Y.

The condenser is very efficient and
built along the correct lines.
J. N. Lightbody,
Calgary, Alta., Canada.

Condenser works very well.  No dif-
ficulty in picking up WDC with it,
1050 miles air line from here. Works
just like the best old style condens«
er. Less cumbersome.
R. Petitclerc,
Quebec, Canada.

most practical type of condenser as yet develop
Takes up one-third less space than mesh plate con-

denser.  Size over all 3%"x2y:"x134". Lightest
weight condenser made. ~ Particularly useful for

portable sets and where little Toom can be spared.
Money refunded if this condenser is not superior to
any other. Now made in three sizes to replace 43
plates, 23 plates and 11 plates.

No. 450 "‘Rico’” Condenser .001 mfd, 43 plate cap...
No. 423 “Rico** Condanser ,0003 mfd. 23 plate cap...
No, 411 “Rico"’ Condenser .00023 mfd. 11 plate cap.
AlL above types witiout dials ..

. 8178
1.75
75
. 0L50

I have tried two of your Straight Ifinc Con-
densers in numerous hook-ups, including tuned
radio frequency. impedance type. three circuit

regencrative, Reinartz, and Superdyne.  Am
now using last mentioned, Great improve-
ment over air plate type. Easier and sharper
tuning.

C. B. Cooper. Maryville. Tenn.

1 received your Straight Line Condenser and
it works fine. Better than the old style plate
condenser. Omne evening this week 1 heard
nineteen broadcasting stations with it, using
just one bulb. Two of them were in Texas.
Sheldon P. Krieger, Mctamora, Michigan.

The condenser works fine and has
greatly aided in bringing WDAP

loud and clear.
Harold Beck.
Philipsburg, Pa.

A little wonder with big perform-
ance. Am receiving stations never
reccived beforc and recciving local
stations much clearer.
C. Ver Voorn,
Paterson, N. J.

It functions bettcr, easier to adjust,
quick tuning. Condenser of this
type have got to be scen to be ap-

preciated.
Cecil A. Benham,
Ann Arbor. Michigan.

While using the Straight l.ine Con-
denser, 1 have tuned in station
WUCB, Camp Joln Iiay. P. 1. I
have a home-made coupler sct us-
ing UV-199 tubes.
Claude Albietz,
Decatur, Illinois.

I'm no radio expert hut of the six cond r

s
1 have, some costing $7.50, this Straight Line
Condenser is the best both as to capacity and
vernier effect. If all your goods are in a class
with the Straight Line Condenser, 1 want to
see some more of them, so I am sending my
check for the Melotone Speaker

Huron H. Smith, Milwaukec, .\\'isconsin.

Your condenser should be called the “easy.”
1t is ecasy to tune with. easy to mount, easy
on space and ecasy to pay for. I think it has
it all over the old type and it is well worth
the money, Wm. E. Boutelle, 1AWT,
Watertown, Mass.

Received condenser in excellent condition and
find that this condenser is the best of the many
I have tried, heing very easy to tunc in with.
I have found it to be the best for long distance
work as 1 got western stations with just the
detector tube.

ohn J. Vroman, Olean, N. Y.

Your condenser is all

more besides.

for five dollars,
John Catterall, New Bedford, Mass.

you claim for it and
I would not part with mine

Condensers give very finé results,
and sharp tuning.
A. L. Bown,

Monterey, Tenn.

The results from your condenser
are highly satisfactory. in fact bet-
ter than I expected. Three degrees
suffice to tune a station in or out
completely. James N. Kilpatrick,

Germantown, Phila,, Pa.

1 have your condenser and am f{ree
to say that it is more than satisfac-
tory. | regard this type Superior
to the interleaving type.
Stanley Arthur,
New Orleans, La.

vw=== SEND NO MONEY===<
8 Radio Industries Corp., R.N.2 g
u 131 Duane St., New York City. H
§ Gent’emen:—Please send me hy Parcel Post g
g ..o Rico™ Straight Line Condenser g
g for which I will pay the Dostman the
g amount of ..., A

B ~Name P S e R

State
| T L T LT T
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Get This Big Radio Book!

224 Pages.

375 lllustrations.

Amateurs’ Handibook

Volume No. 1

Tells how to build various types of receivers,
transmitters, and sundry apparatus. Every des-
cription is extensively treated and illustrated
with sketches, diagrams, and photos. A separate
portion of the book is especially devoted to the
operation, characteristics, and adaption of vac-
tubes. Another portion takes in radio
theory, dealing with the antenna. regeneration,
super-regeneration, radio frequency amplifica-
tion, damping, impedance, high frequency re-
sistance, etc., etc. A good part also gives numer-
ous hints for construction of apparatus and
general radio kinks.

uum

All in all, the edition is just cram full of the
sort of material which delights the heart of the
radio fan. It should find a permanent place on
the bookshelf of every amateur.

Get Your Copy Today

$l(l[l Prepaid

Bound in multi-colored heavy board.
Size 6 x 9 inches.

Some of the articles included in the Radio News Amateurs’ Handibook are:

A Typical Amateur Receiver, A Radin Flivver, A Universal Re.
ceiver, A Radio Frequency Receiver, A Multi-Range Regenerat-
ing Receiver, A Reinartz Set, A 3.-Tube Reflex Receiver, A 1.
Tube Super-Regenerative Receiver, A Honeycomb Coil Receiver, A
Compact Super-Regenerative Set, An  Efficient Receiving Set, A
Super-Sensitive Receiver, An_Armstrong Super-Regenerative Re-
ceiver, A well designed Super-chcnera‘ive Receiver, How to Make
a Portable Receiver, a Practical Receiver., A Detector-Amplifier Unit.
Modern Hook-ups for the Amateur, Dual Amplification Circuits, A
Simple Reflex Circuit. An Efficient Amateur Receiving Circuit, A
Long Distance Hook-Up, A Receiver Using Rectified A.C. Supply.
How to Make ID)-Shaped Variometers, Regenerative Tuners to B.F.
Amplifiers. Head Sets, Reducing Inter‘erence With Single Circuit
Sets. Broadcast Receiving and Receivers. Hints on l.oud Speaker
Unit Operation, Amateur Reception on Honeycomb Coils. A Port-
able Wavemeter, A Wavemeter for Short \Wave.Lengths, An Aerial
Cleaner, The Construction of a Loop Aerial, Wiring the Radio
Sct, The Construction of a 10-Watt Transmitter. A 5.\Watt Tele-
hone and Modulated C.\WW. Set, A Spark Coil C.W. Set, A Vacuum
ube Transmitter Operating on a 6 Velt Storage Battery, A C.W.
Measurement Set, Construction of an Eiectrolytic Rectifier. A High

AU Y 0 D e e

]
: Experimenter Publishing Co.,
! 53 Park Place, New York City, N. Y.

g Gentlemen:

1 Kindly send me,
1 AMATEURS’

1 of the same.

prepaid,
HANDIBOOK.

a copy of the RADIO XNEWS
I enclose one dollar in paymeut

\ emmmmwe

Frequency Buzzer, Construction of a Modulation Transformer. Two
Practical adiophone Circuits. Loading Coil Design, Meters for
C.W. Sets, A Dial Indicator. Regeneration and Super-Regeneration,
Radio Frequency Amplification, Damping, Matching Impedances.
High Frequency Resistance. Different Types of Coudling, Principles
of the Antenua System, The Relation of the Antenna to Detection
Efficiency, Thcory of Crystal Detector Operation. Condeusers, Mon-
ographic Charts for Measuring Capacity, Inductance and Wave-Length.
Fundamental Operation of Vacuum Tubes, Operating Characteristics of
Vacuum Tubes, Practical Points on Amplifier Operation, Vacuum Tube
Facts, Basket-Wound Coils, Winding G-R Solid Wire Coils, An Arc
Buzzer Practice Set, A Storage Battery for 1% Volt Vacuum Tubes,
Amplifier Trouble, Notes on Crystal Detectors. Practical Pancaké
Coils, A Sensitive Detector, Simple Mounting for Variocoupler Second-
aries, A Method of Mounting Coils, A Practical Method for Writing
Code. Form Wound Coils, Cores for Transformers, An Inexpensive
Amplifying Transformer, A Silver Dial, Duo-Vertical Coil” Winding,
How to Solder Connections, Connecting Phones, How to Wind Duo-
Lateral Coils, A Spider-Web Coil Mounting, A Carbon Disc Rheo-
stat, A Device to Eliminate Dial Scratch.

On salc at olf leading radio stores. If vour dealer caanot supply you,
pin a dollar bill to this coupon with your name and address and book
will be forwarded to you postpaid.

Experimenter Publishing Co., Inc.,
53 Park Place, New York City.
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BUILD YOUR SET BETTER-AT LOWER COST

SUPERIOR 180° VARIOCOUPLER
- L521 FKaeh......... 98¢
A\ wornderful  value,
prodnees  exeellent  re
sults. Green silk wind
on  Dblack fibre
Rlsid mounting
for tabie or
mountlng.  Pri-
tubped  for  fine

Enphort
harnel
nary
1% inch shaft.

suit you in every resbeet.

tuning.

YOU SAVE MONEY WHEN YOU BUY FROM US

We Pay Transportation Charges East of the Rockies
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DDOR
FAST SERVICE — TRY US AND BE CONVINCED
THIS GUARANTEE PROTECTS YOU—Examine the goods we ship You.

They must

f you are not satisfied with your purchase return the goods
at once and we will refund tne price you paid.

OUR SPECIAL AUDIO FR
AMPLIFYING TRANSFOR

L350 Each......... 2.25
In quality of tone and
volume of sound. the

things a transformer ix
built for we Ruarantee It
to equal or surpass any
other transformer.  Neat
b refully made.

Fully

Range 200 to 600
mters,
L522 Varlowmeter—same style.  Each..98¢
SUPERIDR sVAI'(IlIC(lUPLER

of moulded red brown
bakelite, Large size
rreen <HK windings ine
suro hizhest  ellicieney.
‘Table or panel nwount-

oniy

SUPER MGULDED zVAI'(I()METER

2.60 | L418 Variocoupler. Eacl
The st etticient type of coupler, nsures
hetter tuning and louder signals. rimary
atid gecondary wound on natural uncolored
renuine bakelite tubes. Handsome green
silk windings.  Primary tapped for fine
tuning.  ¢an_be banel or table mounted.
3-16 jnch shaft

moulded  rotor_ and
stator forms.  Muxi-
mum inductance with
greatest efticieney and
mininum disteibuted
mapacity. A high grade

OUR SPECIAL VARIC:P’AETER AND VA RIOCOUPLER
3ui

intn your

d
set reliable instru-

L523 Ea wments. You can de-

A lhlm. S pend on this vario-
ment of superior deslen meter and  vario-
and eonstruction,  Nta- coupler to give you
tor tube amd rotoe ball the hest results in

any circult weorking
In design ge=

construetion
v are the best,

Ing. Y Inch shaft. Superior results in eir- the highest
cuits for 180 to 650 weters. Tapped Dri- 5"""" materials are
mnry for finest tuning.  Nnoiweless confaets, Bed The prices
L526  Npeclal simgle clreult type....$3.60 vluuled sn;‘ir)mé":‘ito

\\hy pay_more ?
$2.45

to 850

L410 Variometer. Fach

Perfect In design and constructlon. Accu-
rate wood forms thoroushly seasoned. Cor-
rect inductive ratios. Solid buked windings.
Plenty of large sized wire insures highest
efficiency. A strong high grade instrument
H'!,atr will give you lasting service. 3-16 inch
shart,

instrument that will
get the Dest results.
Wave length 180 to 600 mcters.

EXCEL MOULDED VARIOMETER
h.....$4.45

SOLID BARE COPPER WIRE
Solld bhare copper wire for aerials, leads
cr wirlng instruments.

Soltd Bare (‘opper Wire,
L240 100 f¢t. coll 48e L242 500 l! coll $2.25

d Bare Copper Wire. Size 12.
L244 100 ft. coll 67¢ L245 500 ft. coll $3.05
STRANDED ANTENNA WIRE
Cahled of fine eopper strands. Very flex-
ible. High tensile strength. I3est for aerlals.
L248 100 ft. coll 58¢ L249 500 ft. coll $2.75
MAGNET WIRE
Tnsulated copper wire. Best quality even
drawn wire, one plece to a spool. Prices

our price. I'roperly
deslgned  end  con-
structed. Polished
black bakelite rotor
and stetar  forins.
Targe slze areen silk 1 |
wire jnsures greatest

efticlen: inch

shaft. iselexs pigtall conneetion, Table
or panel mounting. 8plit stator windinig
with binding host_eonneetions.

+

L2721 For 9 fnch
walls or less..... 69¢
Tie oniy practlcal
lead-in insulator for aerial wires. Small,
neat, cffective, durable, inch

F!

ole: Secursly locked by tio sdjustable nuts.
“oUTDOOR LIGHTNING ARRESTER
L980 Price
Protect your instruments
with this Ughtning ar-
rester. Weatherproof por-
celain ease. Adr man type,
Permanent. Durable. TUn-
derwriters anuraved.

o .......
ShmunN—cwo =N

4

IN"UcTANn". COIL MOUNTINGS
L3403 Coll.

A denendable nrotector, al-
ways on guard,  Sinall and
compact. Weatherproof por-
celain case, Easlly fastened
and conneeted, Unden\rllerx
I nmlrmed Lists for S

\Iadr ol
lack

| Length 13 tnches.

TINNED COPPER “BUS BAR" WIRE
Size 14 tinned copper wire, For wiring
Rest size for neat Job and casy

L957 Raund, Ten feot for 12¢
L958 Snusres Ten feet for

SPAGHETTI

For covering connecting wires ln sets.
For size 12 and 14 wires.
L955 Finest Quality braided and satur-
ated with best bakeda Iustrmu transparent
fnsulating varnish, 5 feet for..........
L956 Rest quality brald nnd covered with
black Insulating compound. 3 feet for..9%

PORCELAIN BASE SWITCHES
Fine whito porce-

mmmud with D;;Al’nly marked binding post

connections. lerful results on one. two
or three steps without distortlon or howl-
ing. A qu-llLv item In every resnecl

NATIONAL SHlELDED

Note that our pries is pre-
patd. The same high grade
vale of transformer as above
- enclosed in a metal caso

completely shields it from any out-
Free from howl-

whi
side magnetic influences.

ing and local disturbances.

OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Fresh, elean stock fn original containers,
1232 THORDARSON Ratio 3% to 1 Sg .30

1233 THORDARSON Ratlo 6 to I

L553 Aeme. Kach 4,21

L554 Coto. Kach . 45
55 Federsl, Each 45

L712 Radio C .70

o Corp. Eacl 5.
L234 All American 10 v.a 1 8hielded 3
1239 All American 5 to 1 Shielded 3!0
1236 All Amerlean 3 to 1 Shielded 3.60

TRICOIL RADIO FREQUENCY AMPLI.
FLYING TRANSFORMER
L550 For ZOIA or 301A

$1.58
L56l
Tubes

This teansformer will Droduce
wonderful results in any type
of regular or reflex radio fre-
fueney cireult.  Perfect for one, two or
three stages. Compact, convenlent form,
easily mounted. Range 175 to 600 meters.

OTHER STANDARD BRANDS RADIO
FREQUENCY TRANSFORMERS

duce better results. This guaranteed 1ron
15 exactly right for radlo work. A neat
salid connectlon quickly and easlly maae.
tuerates on any lighting rurrent 100 to
120 volts. 6 ft. cord with attaching plus.
Heats qulckly wlll not
overteat.

Heavier frons for Reneral repair swork.
Wonderful values at our Prices.
L541  Medium size ...
L3542 Large size ..

4.
NEEUREB VARIABLE CDNDENSERS

One of the best maae cort-

1d, accurately
JEWELL LIGHTNING ARRESTER e, i plates,
L981 Kach............. 85¢ |l Formica ends, Engraved

scale. Knob and pointer.

Med.
21 plate .0003 ll{d

L808

OF PANEL MOUNTING
Mounts hnrk of panel, with knobs or
dinls on front of panel. Helps make a
neat officient set. L342—Each $4.45

COIL_ MOUNTING PLUGS

bakeiite.
Mount on front of b
BACK

PANEL MOUNTING VARIABLE CONDENSERS

These are especlally high grade con-
densers and we guarantee them (0 be me-
chanleally and electrically perfect. Fine

Moulded of genulne bakelite.
344 Plug  for  mountlng

%54 houeyeomb®* Inductance coils
- .36¢

Ex

¢
L346 \(nmhle Nuz to fasten mounted
coil to Danel so It ean be rotated......88¢

1343 Fibre urip to hold colls for mount
I, Two lnol 58 00000000000000000 15¢
ER WEB COILS
LZDD— 25 tum 39¢ L292—50 turn 47¢
5 oturn 42¢ L293—73 turn 54:
L294— 00 turn. Each...............

A new popular type 0f inductanee of hlnhm(
efMelency. Lowest distributed capacity and
fowest high ‘requency resistance, Firm green
1k windings with flbre mountinz strins.

003
2~-43 plate .001 mf(l

REGULAR STYLE

plate
plate
plate
plate

bolished end plates of heavy bakelite.
Shafts % Inch diameter. Sturdy, heavy
aluminum alloy Dlates Derfectly spaced to
Insure smooth, even, rellable capacity.
Our low prices save you money. ese
eondensers are of the very best make and
are not to be combared with many infe.
rior, eheap condensers offered. Ve guar-
antee them to please you or your money
back. The vernier style has one sepa-
rately controlled plate which permits of
the finest tuning, Quality considered,
these values are unapproached by athers.

VERNIER §

..58¢
.97¢

1.13
1.27
.47

including Dial and Knobs

L825—14 plate .00025 mfd.
L824—26 plate ,0005 mfd.
LR28-—48 Dlate .001 mfd. ..

TYLE

auoted are for 8 oz. sPools unless other- L3568 Our special—as :ood as any of
suwsmo:z-5 gmmmsrsn wise stated. Note, our Drices s prenud I s e CPhen | them ..........u ..$ .48
Sor ed of red | DoubleCotton ‘Enameled blades. Can be | 1302 Dubllier. Esch . 445
bmm:lbakollu- A neat Covered fatlon_| st fapered used as  antenna tgss (i, 59K, ogengogagag a ::g
1iandsome Instrument. | N switches. 4
Greon sk windings. enl- | Number L090) Number 1992 | Number LT | /o0 “poro singte. Throw. Each 20¢ L$8 ‘Acme. Recond stase. Each [ 443
culated for highest oni- |(iause PricefGauze Price Gauso — Price | (383 Single Pole Double Throw. Each 32¢ | L3687 feie. Third stage. Each..... &8
ciency, Inch  shaft. 39¢ 20 . «+....80.75 | (382 Double Pole Double Throw. Each 50¢ s x .oli'n‘ ]5 oo a .'3:35
Nolseless pistail connec- == s R trs £l ';‘?:s:“:uc: . 3.‘3
tiong. . . 0 &5
mounting. Produces }_:“ﬂfuﬂd"” in 8 inch lengths Lg76 Eﬂl.- ghml dd sun.EE:ch . g:g
Tyne elteutt 180 to Threaded 8- USTE Eia; Refes Moo 3. 5or'd. Bach 499
RADIO INIDU'?YANCE CoiLS ol1d fi 18 1 H P, L 2
— | | — engt
Toouing catls, Highest ANTENNA INSULATORS galid éo':l"E';:rFOl: I 'ONG NDSE PLIERS
cfticlency. Low distrib- L,Z 0 size 1xdl.  Compo- LO68 TOr PLECE .vvveorernnreeennnns 25+ The handlest
uted capacity effeet, low oy 3 B CEl GRS W) Thin copper foll for shielding Danels. | Pilers for radio
e e P~ UGes" e orcctuin 1y | 6 Inches wide, 3 feet lons. 005 inci thiox. | ptC o T
Ill:pul’elnallun Rango 1260 "“"‘""" 2% In. loni. Ea. 5" ’ RADIO SOLDERING IRON I::xzkl‘!:mmﬂl steel.
given is fn meters when L1265 TIbbed moe i it ts
arial ed nnm-laln insulator— h
e - founted " colls, bave standard | long. _Eaci. s ’"“'"’ Lo7s DLAGONAL_ iAW NIPPERS
plug_ mountings. LEAD-IN {NSULATORS For fine. eloctriea;”
Tums . Rango, L270 For 4 Inch L540...81.50 | work, made of hard-
walls or less..... 42¢ Soldered connections in radio sets pro- | ened steel. Length, 5

inches.

FOUR-
IN-ONE
Serew-
Drlver

L974 Eaeh ................iiii.i..,

hspeehlly suitable for radio work. \\'lll
handle any size serew used. Smaller drlv-
ers nest fnside larger one and are held in
place with serew cap. Made of stecl, nickel
finished.

TINOL L969 Per tube..

A combined mlder
and flux in  handy
form. Put a little on
the connection. heat
with a match, torch

<older iron and you have a neat elec-
trically and necehanically perfect joint.

s ]

TINOT

AUTOMATIC BLOW TORCH
L543 Each.. R N

fturns  denatured  aleohol.
Automatieally generates point-
ed flime Iin a few seconds,
Easy to solder joints in hard
vlaces.  Lights with a match.
Burns_20 minutes on one 811~
Ing, 3% fnches high, % Inch &5
dlameter eylinders. Works fine
with Tinol llsted above.

SUPER BLOW TORCH
L544 Each....oveveeiencasa. 3%
Burns denatured alcohol. Vest
pocket glze. lowing on tube pro-
duces & hot Pointed flame.
wﬂh a match. Works fast.
minutes on one filling. Easy to
lolder Joints in hard places. 3 in,
high. % in._cylinder. g, Tub-

ber tube. Produces fine Joints
with Tinol listed above.

THE BARAWIK CO.

Chicago’'s Original
Radio Supply House
Beware of imitators

www americanradiohistorv com
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VACUUM TUBES
ds—C 1

B

Rad
new

Kac!

BAK ELITE T
L140 Standard

brown bakelite,
post

L

mi

[

Each
L1112 Amplifier, UV2!

Li107 \\Dll Cl1.

_. Liol WDI2 L

UV'199 C299. Each 5.42
L104 1'V199 Adapter fits 199 tube to

LIOZ
0.
standard socket
tma WDl \ocket Each.

109_WDI1_ Adpater. Each.

L141 GVI99 base .
Moulded of genui

connections.

prevents
Plainly marked binding post

Every one sunranlec\l
We will ship

tutmn
and perfect,

brand in stock unless you speci-
1y otherwise
LI0S Det,eclur TV200 C300

att ‘Transmitter.

UBE socxsr
base 9¢

red
Binding
For :

table or Dnml. muunun
Neat and stro: =

I!l!l SOCKET
145 Each............... 4

Mnu]ded of high lnsulnln-'
aterial.  Sponge rubber base
ringing in  tube.

nnections. Neat and compaet.

LI150  Kuch
Bukelfte I
nicketed tube.

tive contact,
minals, For ba
mounting.

quality socket on the mar-
ket Best Insulation. Posie
Marked ter-

STANDARD TIJBE SOCKET

h l
Highest

se or Danel

FILAMENT

[t

Potentiomete:

THER
STATS
Filkosta

0
HEOQ

Toward
Joward

oward
Toward
Howard
Howard
Howard

L219 }\Iosner
L221 Kiosner

tradleystat. q
Bradleyometer 200 chm. Each..
Bradleyometer 400 ohm, Each,.

L222 Amperite with mounting

CD NTRDL R };}EDSTATS
8 Be

95¢

Wil give

Durable and

llll:h heat resist-
base. 2 in.

Tapered polished black ki

rs. Match above theostats.

Same high grade construction.
LI51 200 ohm.
L152 400 ohm. Each

eh.

STANDARD
and POTEN
t. Each .
Each

@00 ipt

6 ohm Plain_Rheo. F:
6 ohm Ver. Rheo. Ea.
25 ahm Plaln_Rheo. E

25 ohm, Ver, Rhco. Ea.
40 ohm Plain Rheo. Ea.
40 ochm Ver. Rheo. E;

200 ohm Polen!lome-

N MoR®mM o
[

@

8 ohm Vernler. Each.. 1.1
30 ohm YVernier. Each 1.4

grade sets.

with dial and
L1586 30 nhm

QUICK

Vernier
every degree of

Pushing knob
the fllament,

g;lhhed black
In contrasting
has 180° scale

SUPERIOR RHEDSTATS ~

L1534 20 ohm,

L155 30 ohm.

The finest rheostat. Smooth

even action.
workmanship. Supplied with at-

tractive dial and knob. A rheostat for high

Best deslgn, best

Pountlo;neurs tn match above rheostats

98¢

ACTING RH EOSTAT

9¢
ndjmlment at

resistance.
in turns off

COMPOSITION DIALS
1921 Diam. 2 In. for 3-16 1n. shaft. Ea, 16¢
L922 Dlam. 2 in. for %
1923 Diam. 3 in. for 3-16 in. shaft. E.
L924 Dlam. 3 In, for % in. shaft. Ea..
Handsome dlals moulded in one piece of

E- .16
. 22¢
.22

in. shaft.

composition. 2 Inch size has

scale marked 0 to 100 finely engraved

white enamel. 3 inch size

marked 0 to 100,

in’ polhhed bl
seale in contr:

% 1
5——41 Diam. [ %l shaft. Ea. 48¢
Loy Idec? in o‘n‘: Dluel;.‘e of r;wuulne bakelite

grip knob that fits the fingers.
grade dials for good sets.

BAKELITE DIALS
L93(—2 in. Diam. for
3-16 In. shaft. Each..35%¢

Diam. for

aft. Each,

Finely engraved
Sure

Higher

Match perfectly.

ack finish.
asting whlte enamel.

freat value.

VERNIER DIAL AD]USTER

L941

of dial, gives finest ver-

nlor adjustment of con-

denser or inductance.
Tollshed black knob.

Eacl 19¢
Laslly lnsln"cd at edge |

Al

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
FRESERVE THESE PABES—ORDER FROM T EM AND SAVE MONEY
AST SERVICE — TRY US AND BE CONVIN
R CES QUOTED DELIVER THE GDDDS TO YDUR DDOR

OUR uUARANTEE PROTECTS YOU—We handle only the best goods, carefully tested
ani ctecked by expert radio engineers. You are assured of getting guaranteed appa-
ratus that will give superior results. And while our goods are best, our prices are low-
cst. Our goods equal or surpass the claims we make for them. We do not attempt to
deceive or mislead. Our reputation for fa ealing is aur most valued asse
HOW To ORDER—Write your Order plainly, state Article Number, Deserinﬂon and
Price of items wanted. Send PostofMce or Express Money Order Certifled Check or
?nlqlnk I')’raft for Total of Order. Prompt Shipment is assured when these directions are
ollowed.

ENCLOSED DETECTOR

One of the finest ersstal
detectors on the market,
supersensitive galena crys-
tal endosed in heavy glass
shield,  Quick. positive

SUPERIOR RADIO JACKS
Finest grade jacks.

Improved design.
Best
I’hosphor
springs. Stlver col

materials.

adjustment.  Iirass parts tact points. I\lnkel finish. Mount on
panels 1% to % in,
polished nickel finish. L390 Open eircuit. Each... o8
L7%0 Tach .. ..8%¢ L:m Closed elreult. Fach Se
Twa clrcuit. Each

L392
GALENA DETECTOR | 303 8ingle circuit filament conlml. 520

,L""" fine adjustment. | 1394 Two clreult filament control....68¢
Sloutied base and knab.
ase and knol
STANDARD JACKS AND FLUG
;‘l’:k‘e!l ﬂwﬁ’ i’;’"“‘w 1387 Open clrcuit jack, Each 27
Uated valve. 4™ UP-| L388 Two clrcuit jack. Fach. 50
“d Falue | L3968 Pluz—takes two sets of phones . 35e

..5%

| Well made, durable, smooth working,
nickel finished frame. Well insulated.

SUFERIDR RADIO PLUGS
L385 With set

scred“s for lnsunlrg:'
cor Fash 3
L397 Two-way — E!
| takes two pair
xtyle cords, Llsls rnr $1.00. Each

Highest grade plugs.  Fit any

DETECTOR CRYSTALS
Galena, Arlington tested, nhlece 19¢
Sillcon, Arlington tested, plece {9¢

Tesled. Galcena, Mounted, piece
737 Tested. Silicon, per piece......
L739 enulne million point erystal.

STANDARD BRAND F»IXSED CRYS.TAL
The latest de\elopment in Crystal Detec-

9¢
9

tors. Give better results and ::

thmz "'8 .ul; D('"(; i I’i;‘ﬂe;“g]’:ﬂ:ﬂ‘“bh jacks. Polished round barrels.

1745 B iatal ﬁ,'ﬁem, Yhgaocood LA SWITCH CONTACT POINTS
L744 B Metal Crystal. 2 Brass polished nickel finish. All
L7431 have tn. long slze 6-32 screws
L745 Yellow Tip Detector. Each 179 and two nuts. All prices the sainc.
L746 _Du-Tee Crystal. Each......... 27 ) Loe undred|S1200

der by Artlele Number
L360 Hend. ‘A” d n , % rh

SUPERIOR VARIABLE hi
L362 ]lea d, 3 3 %7 high

GRIDE RESISTANCE

3

L167 ach.......... e B L363 Head, 3- 11’" dl m. ; 1-16” high |
LIGB \th 00025 Gon- Solder Lugs ln Fit Contact Points

denser ...orciiiiin.. Also  for connecting wires to
Ellmlnnlel hlsshm, clnr‘ hln(llng posts, etc.

ifies signals. acity Dozen 8¢ Hundred 30¢

smoothly varied rrom 0 to 6 megohms by

half turn of knob. Easily mounted on any SWITCH LEVER STOP

panel. % Brass polished niekel finish.
Tuauun GRID Ef)”l(assu‘\suzns L386 Dozen 18c  Hundred $1.05
Very convenlent
Permit of quick WITCH LEVERS
change of leaks or

condensersjoticaring polished nickel finish.

\ vs | Darts N
f::‘;cl'ﬁ;-“m:\du.t 1‘22‘;‘(: Fitted with panel hushing and
d have same Fach t\u,)l :(-l nuts. A high grade
switeh,
Do "o T li}l:ch e ..15¢ | L281 1'1” Radlus. Each 14e
Resistances— nl

10 megohms. ﬁpecﬂy \\hlrh sln ls'\\anlml

L83l Grid and Dlate (‘ondensers Ea.
Capacities .000025. .0001, .00025,
mfd. Speelfy \\hlch “slze Is wanted.

Mountings. Bakelite base.
L840 Single mounting. Bach.........
L842 Double mounting. Each

L844 Triple mounting. Each

STANDARD BRAND VARIABLE

INDUCTANCE SWITCH

1 Price tncluding
knob and dial..$1.27
Mounts switch polnts
and contact lever be-
hind panel, Only one
! hole needed to mount.
15 switch points, any
number of which may
be uscd.

BINDING POSTS
Lrass,
finish.

3%¢
0003

28¢

GRID LEA
L177 l-reshmnn bnck
of parel style....59

in. screw extending %

Ll7 Freshmlln I;alck i
Danel st¥le with { 8l
L370 Large size—har-
.00025 Condenser 79¢ "
Li7) lFreshmln Dbase sl Coma = | rellandyknol H lo;s:é
niounting type with ondenser. . 79¢ | a20.9.4 1399 Smaller  sire g
Li72 Durham Variable Grid Leak with | L%Zﬂl:’rzel4n'l;37§no;n;’alllg'r' 1::(; Dozt:.n =
‘t"";'s"""g“ 89¢ L374 Large size with combosition knob

Li75 C.I.
grid_condenser

FRESHMAN MICA CONDENSERS

L376 Large sl7e un.h hole for phone llh
or wlre, ozen .80¢
L378 bmlll)l slu

with “Tole ‘for Bhone  tip
35¢

-00025 mfd. 26e [or wlre. Dozen .....................
.0005 mfd.  26e

001 mfd.  3le  SUPERIDR INDUCTANCE SthCH
-002 mfd.  3le | 288 Each. ...

:308 mtd. 50'\ Quickly anl securely

y drilling one
hole. Only knob and
polnter show In front of
pancl. Connections can
be soldered before fast-
ening switch, making

40¢
48¢

PLATE CIRCUIT "B BATTERIES
Yon can ake real sav-
ings on these batteries.
We Ruarantee then to
equal any on the market
regardless of price. Ex-
tra long life.  Don’t
throw away your money
an cheaper Inferlor useless batterles.
L1800 Signal Corl)s tspe, small size,
cells, 22% volts. Ea
LI82 large size, 5
21 and_22 volts. Each
Lig4 Vnrlnble “Large Natvy size, 16‘;%)Q
Inches 5 taps, glsing range from 16
2214 volts In 134 volt steps. Each d
LI188 Comblnation qu‘gd 45 volts, 30
cell 13x1x3 battery. ed to give 45,

223, 21, 18 and 13!& volts. }lundles
both detéctor and amplifier tubes. Ea. $3.2

“B’* BATTERY METER
Li89 Each 98¢
Reads 0 to 50 ru]ts. Accu-
Tately tells you the exact com-
{tion of your B Battery. Con-
venlert watch size. TDolished
nickel case with wire lead.

STORAGE “A’’ BATTERY
A high grade bat-
tery. Guaranteed for
three years, Mada|[jit%
of best new mate-
rials. Full capacity.
The best battery
buy on the market.
Try one of
batteries

13
0

at the end of lhn
time you are no
fully satisfied uuh tho battery return {t
and we wlll refunl the purchase Drlee
6 volt, 40- 80 ampere slze. Ea. $
L 196 6 volt, 80.120 ampere size. Ea. $13° 25

HOMECHARGER

T‘ATTERY CHARGING RECTIFIER

Charge your battery at home over
night for a few cents. Simply con-
volt 60 cyele light
socket, turn on current and fectl-

er does the rest automatically.
Will work for )urs without at-
ntion.  Simple

umnectlom Give
t ring
nlmrl:e whleh bat-

terles
have,

shoulad
You cm

make it pa
profit chlrr.'lnl:
FlYounr

connecting

c((m'l: with “pnir
of battery clips,

L2601 TFor G volt battery. ry <812, n!lS
L203_ ¥or 12 volt battery. 12.95

HYDRDMETER
LI90 Each .. ....................., 48¢
Accurately tells yott the condlition of
your storage battery. TIfelps you keep your
hattery in better condition.

BATTERY CLIPS
LI98 Two 5 .28¢
Clip onto slnrn,.e Imttery
termlnals. lead coated. Make
positlve non-corrosive contact at all times,

WIRE cDNNECTING CLIPS
Smnll cunnettlﬁ&.él'l'n's' for
quickly fastening leads on-
to binding posts. ete. Handy
Every radlolst should have at

and useful.

least a dozen.
MELOTONE LOUD SPEAKER

L611 Price $4.85

One of the best

poepular priced
speakers.  Talks
loud & nd clear.
Compares favor-

ably with more
expensive makes.
Fibre horn. Heavy
metal base. Five
foot cord. Nickeled Koose neck. 6% In.
bell. Size over all 14%”.

STANDARD BRAND LOUD SPEAKERS
AND UNITS

LB10 Murdock loudspeaker ........ $4.38
L613 Darawlk witn Baldwin unit...11.25
L615 TPathe Loudsneaker ., 3
L6168 Atlas Loudspeaker ...

an unusval volume. Bkilled workmen make them from enly
the hest selected materials. The receiver cases are fine pol-
ished finish with polished black ear pleces. Fabrie covered
head band comnfortahly and quickly fitted to the head. Sup-
plled with 5-foot cord, These sets were desizned to sell for
much higher prices than we ask, and at our Price are a won-
derful bargaln, We guarantee that you will be pleased with
them and zgree that they are the best value by far yet offered.
If they don’t sult You we will cheerfully return Your money.

ANDARD BRAND HEADSE S
universal Jack Dplug $10.45 L766 Frost, 3000 ohm $3.95

ST
L754 Baldwin Type (. with | L764 Frost, 2000 ohm $3.30

L758 Western Electric $9.50 | L759 Federal ........$5.50

...85.78 1 L751 Murdeck 36, 2000 ohm. 325
..$4.90 l L752 Murdock 56. 3000 ohm. 18390
..$6.75 | L759 Dictograph Arlstocrat ...

L756 Ted-Head, 3000 ohm
L768 DBrandes, 2000 ohm .
L769 Brandes. 3000 chm ...

..60¢ | assembly much easler. tgﬁ Magnavox R‘.'lnl.ou(lslwake
BARAWIK QUALITY HEADSETS L617 Masie Master Loodsbenker. .. 23,00
L770 Per Set, 2000 ONmMS.c.ver.veiaeniennraaennns 2.98 | L755 Genuine Baliwin type ¢ unit., 5 10
These headsets have hm\‘m on rigid ‘tests to be one of the L519 Murdock Npeefal Unlt .60
very best on the market. The tone quallty s excellent with | {§18& Brandes Table Talker .

Baldwin Lond Speaker .
Dictograph Dictogrand
Atlas Unit. Each, .
Western Flectrie Tnif.
PHDNODAPTER
L771 _Each
The Phonodapter \\-lll
fit any phone. Matal
tube fits any standard
phonograph. Make
Your phonograph
loud talker, Flt
Columbia, Vietor and
Sonora nhnnoﬂrnths
made entlrely

Ly
R,

9 is
..56.60 | mne soft rubber n‘;th brass tube insert.

THE BARAWIK CO.

Chicago’s Orlginal
Radio Supply House
Beware of Imitators

wWWwW americanradiohistorv. com
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IT IS EASY TO BUILD YOUR OWN RADIO SET

GUARANTEED QUALITY GOODS
at money saving prices, There are no
strings tied to our Prices. Order what
you w-nt—he your order large or small.

You will 10( immediate service from
the most reliable exclusive radio supply
house. Before you consider buying else-
where, ask your banker as to our res-
ponsibility and financial rating. You
will find that we stand high In the
commercial world and we have earned
our lhmﬂnu only throuqh fair dealing,
prompt service and by offering mer-
chandise of high quality at prices un.
equalled by others.

FAHNESTOCK CONNECTORS

L366

L366 Singie. Dozen ..
L367 Double, Dozen . .39¢
Handy and convenient for connecting wires
or muking connectlons on binding posts or
other harts of Instruments. Wires held
firmly in spring grip but may be fnstantly
removed.

UNJVERNIER CONTROL DIAL
L918 For 3-16 luch shatt. S
L919 For Y% Inch shaft...

Replaces ordlnary knab or Gives
perfect vernier control on rondenser, vario-
meter, urlocouplcr tickler, ete. Dositive
easy action. Looks fine. Easily installed.
Eltx‘leclllly deslrnhle in tuning " neutrodyne

il
l)urlb le.

RADIO SWITCH
L287 Each..............
Cuts current on and off ln-
atantly by a push or
Very neat.  Well made.

Baves
tubes and hlunrln e

Over 30,000 Barawik Radio Sets Are Operated All Over the World

All of these sets were bullt with Barawik Standard Radio Parts mostly by Derson:
es

without any prevlous radio exDerience.

These home-made sets equal in results

factory made sets—many are even superior and at a cost only a fraction of the cost of

the factory made sets.
in the nume
Blue Prints, instruction I*acks and [tooks,
make a Radlo Set.

You can easily equal these results by foilowing directions given
rous magazlne articles on radio.

Also directly below you wlll find listed

WIth the lielp of these anyone can successfully

“CONSOLIDATED' RADID PLAN
PACKETS

Deslgned and laid out by the foremost
radio engineers. With their help you can
build an_outtit that wil give the finest re-
suits. Every packet contains complete in-
structlon for the construction and tells what
tools and parts are needed. Detailed direc-
tions for drifling, mountlng and wiring,
also how to hnndle set after it is bullt.

RADIO BOOKS
That every Iome Builder and Amuteur
nceds. Wrltten In Dplain simple language

everyone can unders

LG31 100 Radlo Each......25¢
Shows hookups {rom the simple crystal

set to the more elaborate and latest tube

circuits. Numerous types of Reflex super-

Regenerative, super-Heterodyne. Neutro-

d_\-ue. Reinartz, Flewelling, Bishop, etc.
How to Tune Your Radio Set.

stand,
[1o0kips.

I~‘x| ................................
L633 How to Bulld Loud Talkers.
Baeh .ociiiiiiiaiieiieiieiieiiiieions
L634 How to \hke Radio-I"hone Re-
ceiving _Nets. Each..................
L635 How fo \lnke Radlo Frequency
Ampliflers. Bach .....................

.SPIDER WEB COiIL FOR REINARTZ
CIRCUI

L296 Each _...SL.IS
Lists for $2.50. A
very unusual bargain
Made of green silk
covered wire, spider-
web wound_to produce
greatest efficiency and
lowest losses. 21 taps
soarranged that
crossing is avolded.
Two_ fibre strips and
wooden rod furnished
'mit various styles
of mounting, With '.hls coll a hlgh grade set
can be bullt at a low cost.Dlireet

ZELS
L399 D 1lnrh Each. ..I5¢
L400 l)llmeler 1% finch. Each.

Pollshed nickel finish. Finest qunllv.y
Fit any thickness panel. Greatly improve
appenrance of panel.

CABINETS
Fine looklng eabi-
nets solidly bulit.
Elecant hand rub-
ded dark mahogany
Gnish. You will be
proud ef your set
mounted in one o!
thes e cabine
Hinged tops. Front rabbeted lo uke panels.
Panels not_included. Prices are transporta-
tion pald. Note that our prices are prepaid.

PB‘IMI l.?ls'l;'lel vlvlll?mlmsll)omll ?\rL IIl‘rh-.:
ze e eeD o. Eacl
SEhr| Sl ien | 1o | B[ LR 253
B ok i gl

67| 11%” | 77| L424| 3.05

| 6%”( 1318" 77 | L423]| 3.20

Gl 17%” | 77 | L4261 3.45

6% 201”7 | 7”7 | L425| 3.85

6| 2318 | 77 | L429 | 4.35

6% 25%"" 7: L431 | 5.50
) )

11%4"] 20" ! 107 L432| 5.05

RADIO “BAKELITE” PANELS
Notice our very low prices on this fine
quality material. Others ask as much for
hard rubber panels which are worth much
lees. We supply genuine I3aketite, Con-
densite (‘eleron or Formica, all of which
are materials with practically identical me-
ehanieal, chemlical and electrical proper-
ties. Machines well without chipping.
Won't warp. \\':lel-nmol Highest me-
ehanieal and dlefectrle streogth, Attractive
Batural nnllshed black finlsh which ean be
sanded and olled. Note that our prices are

prevald. I
Panat | 157 thiek |3-16”thick] %™ thick
Bize |art. Art. Art.

Inches_[No. Price|No. Price|No. Price
thtu TR T
8210 .

314 U458 1,38 L468 S i
1ris |L453 1.78/L463 2:27[L473 3.56
121 |L457 2.05|L467 2.65[L477 510
Tx24 L4590 2.42|L469

e 1483 338\Lars 356
9xi4  L454 1.85 .
12316 U435 2.42|Ldg5 2.97(L475 478
12321 L4506 3.62/L466  4.25'L476 7.13

RUBBER COMPOUND PANELS
Made of a special compound having a rub-
ber base. Equal in sppearance and In all
essentisl points to any other class of
panels, Fine smooth polished finish. Can
be drilled or cut without chipping. Guar-
anteed not to warp and to be a perfect

lat tor radig use. Smoath, clean
13’-"“' or'l'hlcknau 3/16 Inch. Size sgiven
13 in inches.
bl
L x
L“S =14 L486

~ PANELYTE RADIO PANELS
A new practlcal radlo panel. High di-
electrie l(rengm rigld and_duvrable. Easy
tap or refinish. Black in color,
matte Rfrain on other

3-16 inch, thi
tisr ‘x e gt T L1490 7x18...$1.28
Lass e U9 Tezll.l14d
L488 Irl3o-bee  Lam2 7enlll s

ULTRA AUDION coOiL
L297

Spider web wound of green silk covered
wire, wonderful
and  woaden rod

Directlons  fur-

b strips
mounting included.

nished

COCKADAY COILS
L298 Per Set....$1.95
Compelte set colls for
Cockaday cireuit. Prop-
crly calculated and made
to glve best results on
this new wonder cireuit.

NEUTRODYNE TRANSFORMERS
L571 Each $1.75. Ter set of three..$4.95
An alr core transformer for use In neu-
trodyne method of rceeption. Can also be
used for tuned radlo hequvnﬂ or as & !lxed

{ plifler.

PRINTS OF POPULAR CIRCUITS

These nrints give a full-slze panel lay-
out  schematle hookup, hook-up showlng
parts wired and explanatory notes. \With
taem as a gulde anvone can build a set
that will operate perfectly and bring in the
long distance stations.

1621 One Tube Refler and Amblifler.
Each .. t0c
L622 Single Circult Tuner. Each....10¢
L623 Reinartz Tuner using Spider \\%I:

Coil.  Each..cccoiiiiiaiiiiiaiiiinanes
L624 Radlo and Audio Frequency Amnll-
fler. Each .10e

L625 __Short Wave Re:enernlhe Set,
two Varlocouplers. Eacl 3
L626 FHoneycomb Coll Clrcult and Am-
Eaell 10¢

sets have been built from
lllelo plans and are fn perfect operation.
Folder giving detalled deserlpllon of each
packet gent on request. For more complete
descrintion of these packets see the Cons-

rad Co. advertisement in this magazine.
Prico per packet 42¢

Order item wanted by article aumber.
How to make a Neutrodyne Receiver,

How to make a Relnartz Recelver,
How to make a Regenerative Re-

T
LG43 How to make a Cockaday Recelver.

44 How to make a Reflex Reeelver.

How to make Dctector am Amplifier |
" Al about acrials and their construes
'l‘wenv.y Radlo Dlagrams of lLatest

ps.

L648 14 Radlo Formulas and Dlagrsmns.
L649 How to make an Autonlex Recelver.

Complete Sets of Parts for Popular Circuits

Only high grade parts are used In these sets %=l each Dart i3 guaranteed to be Derfect.
Fach ono of these circults has heen tricd und successtully opcratedl under many different

conditions.

The detailed instructions and diugrams supplied with each set make it easy

for any one without previous experience to bulld an outfit that will give most satisfac-

tory results.

HAZELTINE NEUTRODYNE 5 TUBE

L858 Comblete lL'l. nur
Fssential parts licensed under

patents. A set that will glve really won-
derful results. Only the hixhest krade
parts are used. The following items arc
lncluded

x21x3-16 Formlica Panel.
Rheostats with dlals.

4 Inch Bakellte dials,
5—Nakelito sockets.
&—Composition top ninding posts.
o—. 0 end varlable c

eutralizing Condensers.

~Varlable Brid leak and “condenser.
s—Narawik audlo transformers.
1—Rase board for mounting.

20 ft. tinned bus bar wire

Tnstructions for assembling and wiring.

ERLA SINGLE LU.?E REFLEX

1859 Comblete sct ........... $18.
The following mrls lre included :
1—¥Erla Reflex No, 1 Transformer.

rounler wl

I'roper design for results nnd e{ﬂrlem‘y
ircen silk windings on bakelite tuhes with
mljustable mounting brackets to fit most
&Ny _condenser.

NEUTRALIZING CONDENSERS

L572 Per set of two..o.iuioiivin..nt 40¢
Rimnle, inexpensive, effective precision
tipe.  Mlcrometer adjustment is attainable.

Easily mounted In clrcuit.

STANDARD NEUTRODYNE PARTS
L851 \WorkRite Neutroformer (rnmhlned
transformer and condenser). Kach....$4.78

L852 WorkRite Neutrodyne Kit....$14.95
Includes 3 WorkRite Neutroformers, 2

WaorkRite Neutradons. panel layout, paper

template and book of instructions.

L854 Amsco Combensating
ser. Each
A

Conden-
.§2.89

ectr (-ln;: the
grid charge on amplifying tubes. Stops all
local oselllations without detuning ampli-
fier,  S8hielded nnnlmt hand eapacity. Com-
nlete with 2 inch dial. Provides perfect
and tapid control of tube.

L853 W urkmle Neutrodon. Each,....43e
A very rate and easily adjusted con-
denser rnr neut.nllzln! tube.

L855 Fada Neutrodyne Parts...... $25.00

A combination package of three neutro-
formers und two neutrodons with instruc-
tion book.

L85 Fade Turts for Y tube set.
Complete
L 857
Complete ..........c..iiciiiian... 0
Contain ail necessary parts Including
drilled panel, careful Instructions, sockets,
dials, condensers, transformers, bus bar
wire and fine mahogany finish cnblm-l

.25
oblen.
With lt )ou can bring in
the antenna wire without
drilllng a hole for an insu-
lator, Place on window <l
and window can be closed down tight
and locked as before. Takes but a
minute to Install. Perfectly finsu-
lated. Can he bent into any shape.
Made of copper strip properly In-
sulated. Neat and durable,

We offer our agents 20 percent dls-
count on nearly all standard goods
not listed on these pages. Send us your
order—we kive you the right Drice.

:—\'nrlocolmlEr silk windings on bakellte

ube,

.0005 Rakellte end Variable Condenzer.
2—Rakelite standard base sockets.
Mica condenser.

1—.001 Mica condenser.

10025 \ﬂra condenser

ixed detec

1igh grmla rllem(at

-3 inch pollshed blaek dials.
—Rinding posts with compositlon tops.
dozen swlu:h polnls and 4 stobs.

PR
1 xl4x‘,{. Bukellw panel.

1423 Flne 7x14 Cabinet mahogany finish.
Extra ... $3.20

AUTOPLEX ClRCU|T

L8G0 Complete set parts. $13.25
A single tube cireuit that n sig-
nils Joud cnough for a table tulker The

(nxlnwlnx parts are included:
2—Wood form ‘urlomelers slik windings.

co
l—IhkeIllc xocket \\ﬂh standard Dase.

1 1heos

s——(‘ompozulon mp bhinding posts.
8—Name plates.

10 feet bus bar wire.

1--Cansolldated Aulonlex pattern,

1--Flne 7x12 euhinet manoganv_finiched.

COCKADAY CIRCUIT
The following parts are included:
Complete lel paru
1—Set Cockaday
2—3 inch pcllshed hllck Bakelite dials.
l—lhkcllle socket for standard base.
1--Freshman t!rld lenk and condenser,
1—Vernier Rheosta
1—Double Cireuit .l
f—(ompasition top I:Indlm! hosts.
2—T1ligh grade switch |
1 dozen polizhed nickel s\\lu‘h points.
1—7xl4rls Formlca panel.
2—.,0007 Dakelite cnd varlahle condenscrs.
J1—ase hoard for convenient assembling.
10 fect nickeled hus bar wlire.
Triagram and instructicns.
L3123 Cuablnet extra

MIGNON VERNIER VARIABLE
CONDENSERS
.0002 M.F. Each..

L827
L8238 .0005 M.F. Each
L829 .001 M.F, Each.

Highest grade fnstrum Accurate
rating. Extremely low dlelectrlr losses, In-
dependent friction vernier contrel insures
Derfect positive adjustment. !4 inch shaft.
No dial included.

FLEWELLING CIRCU|T

L864 Complete set of parts.......

The followlng parts nre lncludcd
I—A‘:‘;"xd 16 panel.

-.0005 Bakelite end variable condenser.
06 Mlca condenscr.
cofl honescomb mount.
—Varlable grid leak and condenser.
1—50 turn honeycomb coil,

1—75 turn honeycomb coil.

2—Coil mounts with straps.

1—3 Ineh polished black dial.

1—Bakellte socket for standurd base.

;1_};7":]’1" 6 ohm rhicostat.

—BInding posts with composition

1—Rase board for assemblin Lop-

Instructlons for assembing and wiring,
REINARTZ CIRCUIT

L862 Complete set Parts ..........

The followlng parts are Include :
1—7x18x3-16 Lakelite panel
1—Bakelite socket standard base.
1—Vernier Rheostat,

1 .080 5Rakelne end arlable condenser.

1—Green ullk Inwlnlcd coll.
l—l-‘reshman variable grid leak with eon-

dn/cn lnsullled top binding posts.
‘1'0 ;l tlnm;d bus bar wire,

—Instruetions for nuevnbllnc and wiring.
’4“26 Fine 7x18 Cablnet mahogany finish,
LX1T

Note:—The above S 5
fler. Set can be supplied with 2 -ddlutmll
sackets. 2 audio tnntrnrmers. 2 additional
rheostats, and size 7x21 panel
L853 Complete with two stage ampli-

l 425
Extra

ULTRA AUDION CIRCUIT

L865 Complete set parts

Tho rollmvlng parts a
1-=spider web coll with um
1—.0005 Bakclite end variable condenser,
}—Axl"x'l 16 n-me

Ih o
1—Variometer \\l!,h sllk \\lndlngn
1—Vernier 6 ohm Rhenst
1—Varfable grld leak \\l(h "condenser,
8—Rinding Pasts with composition tops,
1—Base board.
10 fect nickeled bus bar wire.
Diagrams and instruetions.

$8.95

L4248 Fine 7x12 cabinet mahogany finish,
xtra ..$3.05

The ultra audion circult glves fine results
with two stages of amplification added.
set as above with 7x18 panel and 2 audio
transformers, 2 addltional hakelite sockets
and 2 additional rhcostats.
..$15.95

L866 Complete .

L3426 TFine 7x18 cabhinet mahognny ﬂnlsh
Extra_ $3.4.

LIGHT SOCKET ANTENNA

(X DI ooocongegoonsogaooooagaao 0
Screws into any lizht socket. Repiaces
the regular out door antenna. Very satis-

factory for nearby stations and under favor-

able condltions will bring in distant sta-

tions. Eas¥ lo fnstall. No danfer. Glves

clear reception with 1lttle static Interfer-

glu-e. ldeal for people in apartment build-
&S,

RADIO SOLDER SET

L538 Cm-
Plete ....83¢
Ha ior
soldering  radlo

connections or for
general small re-
pair jobs, Con-
sists of soldering
copper with handle, sal ammoniae, solder-
ing salts, roider and sand paper.

THE BARAWIK CO.

“Chicago's

Beware of

Original
Rldio Supply Hauso
imitators

www americanradiohistorv. com
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Radlo Broadcast Contest
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R DIO Broadcast recently conducted
a prize contest, open to all radio
enthusiasts, for the purpose of interest-
ing amateurs in long-distance reception.
Ninety contestants were entered, and
the names of all, including prize win-
ners, were published in several issues of
Radio Broadcast, after the contest closed.

How the remarkable Bradleystat
records were discovered!

AFTER the names were published, a letter was
written by the Allen-Bradley Co. to each
contestant to ascertain what filament rheostat was
used in each radio set. Seventy-two reports were
received, and after they were tabulated, the most
amazing discoveries were made about Bradleystat
performance and Bradleystat popularity.

IN CANADA

$2 5_0 The Bradleystat captured first place in

all leading events!

PARCEL POST
10¢ EXTRA The superiority of the Bradleystat was proved, conclu-

sively, by these facts:

1. The First Prize Winner used the Bradleystat in his set.

2. The greatest mileage record of 305,420 miles, total,
was made by a Bradleystat user.

3. The Bradleystat was the most popular rheostat in the
Bm@&lﬁi I.CddS ty B‘g Malg]n entire conte}:st. P

4. More Bradleystats were used than the next four types

;////

of rheostats, combined, see diagram.

5. No carbon or metallic powder rieostat was reported
in competition with the Bradleystat in this record-
breaking contest.

7

7

o

Analysis of Returns

. .
Each line represeats a different Your radio set needs a Bradleystat. Tryonetonight!

type of rheostat used in the con-
test. The numbers indicate how
many of each wer2 used. Note

.'r L
Electnc Controllmg Apparatus

the overwhelming popularity of

the Bradleystat, first on the list.
287 Greenfield éB MILWAUKEE,
Avenue Wisconsin

\Gey

- —mam e cnoad B
.'-..-.-.-..'Illlll

THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER 20 YEARS
SETERR I R R IR R A I R I IR R-RI R I I A B I IR I IR I RI>IRRIISERRIRIIN
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The Hook-Up Fever

By H. GERNSBACK

E are now in the midst of one of those peculiar outcrop-

pings of radio which is unique in the art. We refer to the

hook-up craze, which once more has taken not only this

country, but perhaps the entire world, by storm. Not that

the hook-up craze is new—it existed when the radio art
was still young. The writer remembers that, away back in 1909 and
1910, in his first radio magazine, Modern Electrics, there can be
found evidences of a hook-up craze. At that time the vacuum tube
was mnknown to the general public, and few amateurs and experi-
menters had ever heard of it. It was still in the laboratory stage;
indeed, as the pioncer of the vacuum tube, Dr. Lee DeForest, was
still experimenting with it.  But we had the colerer, the crystal de-
tector and the electrolytic detector. We had condensers, variable and
fixed. \We had tuning coils and loose couplers. These started the
first hook-up fever. Every radio amateur, even though endowed
with but a little originality, had his own pet hook-up.

For those good sonls who do not know what we are talking about,
let us enlighten them by saying that by a hook-up in radio is meant
the wiring that connects the various instruments together. These
hook-ups, which really are electrical circuits, follow some well de-
fined laws. In many cases, however, they are no more than mere
custom.

Taking an aerial, ground, a crystal detector. a pair of phones and
a tuning coil, it is obvious that many combinations of connecting these
instruments together are possible. All of them have been tried out.
In the end, there may be five or six hook-ups that have been evolved
from experiments and which are found to work efficiently. These
then become known as standard hook-ups.

But as the art progresses and radio instruments multiply, it will
be scen immediately that the combinations of hook-ups that are pos-
sible, with even a limited number of radio instruments, become enor-
mous. A\t the present time, among standard radio instruments may
be found vacuum tubes, which themselves fall into two groups—
detector and amplifier tubes. Then we have various transformers
such as Radio Frequency and Audio Frequency, the Radio Fre-
qency standing for distance. the Audio Frequency for loudness of
the signals received. Then we have phones or loud-talkers; conden-
sers, fixed aud variable; rheostats and potentiometers; grid leaks and
high resistances; variocouplers and variometers; concentrated indue-
tances such as honeycomb or spider-web coils; and the end is not
yet. Taking just these few instruments which we mention, it be-
comes obvious that several million combinations of hook-ups are pos-
sible. It is like taking a stack of cards and trying to figure out all
the combinations that are possible while a game is being played.
These combinations run into the millions.

In our present day hook-up hoom, we might say that we have only
scratched the surface. Evidently, all the radio experimenters know
this, for they are sitting up through many nights at a stretch, trying
out new combinations. Every once in a while some ingenious ama-
teur or rescarch man comes across a hook-up that was not known
before and if it be strictly original, not only fame, but fortune,
awaits the tircless worker. Armstrong is an instance of this with
his regenerative circuit, which is one of the best hook-ups, even

today, and which has not only brought him fame, but $1.000,000 in
cold cash as well.

No wonder then that the whole radio world has gone hook-up
mad! Every possible, and impossible, combination has been tried.
What does it matter if vacuum tubes are blown out, if the birth of a
sacred new hook-up is at stake? Anything and cverything is tried
and frequently so-catled “freak” hook-ups are evolved. The “freak”
hook-up, by the way, is one ihat works well, but does not work along
orthodox lines and is, thercfore, sneered at by the radio experts——
so-called.

Indeed when it comes right down to the finer workings of a hook-
up there are few people who really know what happens within the
circuits. The action of the vacuum tube is so involved that there are
but few persons living today who have a correct inside knowledge of
the mysterious “glass bottle.” But why go so far as that? There
is probably no man alive today who knows exactly what happens in a
crystal detector,

In the meanwhile, the expert and “inexpert” merrily continue with
the hook-up race and every day presents new surprises. One can
hardly open a radio magazine, or newspaper containing a radio sec-
tion. in which a new hook-up is not discussed. To show the trend
of the times and how rapidly the hook-ups change, we mention just
a few of the more prominent hook-ups. When broadcasting became
stylish, therc was, first of all, the Armstrong regencrative circuit,
which has its many adherents and quite a munber of those who do
not uphold it. This is particularly true of the single circuit hook-up,
which, while excellent. sends out waves into the ether to the great
annoyance of other hroadcast listeners when tuned by inexperienced
persons. Then we had the Reinartz, the super-regencrative, the
Reflexes, then the Neutrodyne. Of recent date the Autoplex, and
the latest and perhaps the most popular, the Super-Heterodyne cir-
cuits came to the fore. These latter are perhaps the most sensi-
tive, so far evolved, hecause with their use tremendous ranges can
be covered, never dreamt of, even a yecar ago.

While, of course, the hook-up craze is harmless, as well as an
exciting sport, which really is most interesting becausc it sharpens
our wits, it presents also the poor sides of the game. We refer to
the unscrupulous radio dealers who advertise their own “hook-ups”
under some fancy jaw-breaking name. Indeed. there is hardly a
radio store today that has not its own pet hook-up. Many of these
are unquestionably good, but some irresponsible dealers are getting
up hook-ups for the express purpose of moving surplus parts with
which they are overstocked. They proceed to evolve a hook-up that
contains half a dozen parts which are really not required, are un-
necessary, and burden the ultimate victim with a lot of junk which
he will promptly discard as soon as he finds out the swindle. The
consumer should beware of such fancy hook-ups and he should keep
in mind that if the particular hook-up were reaily good, the radio
magazines and newspapers would be glad to publish it. Of course,
there arc stores that advertise hook-ups under special names, but
they are really only well known ones with minor changes, and as
long as the customer knows what the particular hook-up is, and
knows that the brand of merchandise sold him is good, there can be
no great harm in this custont.
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The First European Radio-Telephone Service

By DR. ALFRED GRADENWITZ

Berlin Correspondent of Radio News

DUPLEX radio telephone service

connecting the Danish capital with

the far distant rocky island of Born-

holm, which so far has been with-

out any telephone or telegraph con-
nectiont with the rest of the country, has
just been inaugurated. While the most strik-
mg feature of this service is a combination
ef radio with wired telephones, the telephone
subscriber at either end does not require any
special apparatus or installations, but uses
his ordinary telephone. He rings up the tele-
phone exchange and is conaected by wire-
iess from the State Telephone with the sub-
scriber on the Isle of Bornholm.

The peculiar difficulties that had to be
overcome were mainly due to the low inten-
sity of the currents set up by talking into the
microphone. On the other hand, in order to
be carried with sufficient acoustic intensity
through the telephone line on the island to
the subscriber the weak received impulses
had to be reinforced. This is achieved by
means of up-to-date vacuum tubes.

The main problem to be solved in trans-
ferring the electric waves to the telephone
line and vice versa is giving duplex serv-
ce, 1.e, simultaneous transmitting and re-
ceiving without any mutual interference. The
proper distribution of the transmitting and
receiving currents is effected by means of a
‘distributor” built on the Wheatstone bridge
principle.

e

Fig. 3. The 30-ft.
Loop Aerial Used
fot Receiving the
Radio Telephone
at the Bornholm
End of the Cir-
cuit. The Small
Building_Houses
All the Relay Ap-
paratus Which
Permits Continu-
ous Duplex Op-
eration. This
System is Similar
to the One Now
in Operation Be-
tween the Coast
of California and
Catalina Island.

@umnn

Fig. 1. The
Elaborate
Transmitting
Antenna at the
Copenhagen
Station.

In the case of the Copenhagen-Bornholm
service, a radio telephone station newly erect-
ed at Lyngby is used at the Copenhagen
end. Figs. 1 and 2 show the antenna masts
and the Lorenz-Poulsen transmitter. A loop
aerial on a mast 30 feet high is used for re-
ceiving. A receiving station has been in-
stalled in the Isle southeast of Copenhagen
where the distributor has been put into op-
eration.

At the Bornholm end, there is likewise pro-
vided a Lorenz-Poulsen transmitter installed
at the Hammeren Radio Station while the
receiver has been put up near Ronne harbor
on the western coast of the island

In connection with tests made previous

~

e nm

Fig. 2. The
Lorenz-Poul-
sen Arc
Transmitter at
the Bornholm
Plant.
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to the opening of the new service the ape
paratus was worked between Copenhagen and
Berlin. These tests gave excellent results
and were favorably discussed in the daily
press, and tests with the American steamer
“United States” in which the ship’s captain
maintained a telephone connection with a
subscriber to the Copenhagen telephone sys-
tem, caused a sensation.

Every subscriber to the Copenhagen tele-
phone system will henceforth he in a posi-
tion to speak with any Bornholm telephone
subscriber.

This is the first regular radio telephone
service in Europe. It has been installed by
the C. Lorenz firm of Berlin and was in-
augurated in the presence of the King of
Denmark.

The first radio telephone circuit in the
world was established between the coast of
California and Santa Catalina Island. This
s being used with great success. The tele-
phone centrals at both ends are connected to
the duplex radio systems and two way con-
versation is carried on.
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Popular Radio Coming [n Austria

HE radio amateur is hard to find

in Austria because, if found, he usu-

ally gets “pinched.” The government,

nominally social-democratic, is neither

when it comes to radio. Everything
is so unsettled and uncertain in the dismem-
bered country that they even have two sets
of policemen in Vienna, one to watch the
other.

But if the radio amateurs have learned
to play one party agaiust the other in such a
way as to give radio a chance. they are
keeping still about it. A millionaire, a bar-
oness and a professor all told me that they
knew where there were private stations in
operation. But they were not giving out
names or addresses.

The Austrian who wants to play with
radio without being i danger of going to
jail must become a government official, at-
tend a government school. or join the Army.
There is no Navy radio, for Austria's only
seacoast wis handed over by the treaty of
Versailles to Italy. Among other things. she
lost all but three of her radio stations. as a
result of the war.

The United States is using one of the re-
maining radio stations, the one at Laarburg,
near Vienna. Early i June this was hand-
ling government traffic via Constantinople
and Paris. The chief operator’s name was,
of course, Sweeney. At about the same time
it was reported that the Marconi Company
had hought the Laarburg station and would
put on a program of broadcasting. Since
the government prohibits private radio re-
ceivers, it seemed obvious that the Marconi
Company must be planning either to broad-
cast for the benefit of listeners in Switzer-
land, Belgium. England. France and Holland.
who would have to e DX fiends if they
picked up the broadcasts at such distances,
or else to change the government.

At the Marconi headquarters in London
they were entirely willing to give the public
the whole truth, which was that at the pres-

Dr. Max Reithoffer, and I. E. Wolf, His Assistant, Operating a Poulsen Arc at the Government

By ARMSTRONG PERRY

At the present time the use of radio transmitters and receivers is prohibited in Austria, but there
are several indwiduals over there who take an unusual tnterest in broadcasting and reception.
Through their efforts, Austria will no doubt break into radio niania in the near future—like the

rest of the world.

Dr. Max Reithoffer (Left). Austria’s Outstanding Radio Expert, and I. E. Wolf, Who Assists Him at
the Technical Institute in Vienna. The Tube in the Doctor’s Right Hand is a Detector and Sells for
Fifty Cents in Austrial

ent stage of negotiations there was nothing
to say. Later they announced that they hkad
secured the monopely of international radio
communication in Austria,

The real center of radio interest, both
amateur and otherwise, in Vienna, is evi-
dently Das Eiektrotechnische Institut der K.

Radio [Instizate,
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K. Technischen Hochschule in Vienna. 1
went there and was most cordially received
by Dr. Max Reithoffer, Professor der Elek-
trotechnik, and by his assistant, I[ngenieur
Emil Wol{.,

Dr. Reithoffer spoke German, Mr. Wolf
French, and I English, so we had not the
slightest difhiculty in understanding that when
the eight-foot loop was turned toward Ber-
lin it brought in the stock market reports
more distinctly. At times, while we were
testing out the six-stage amplifier (ves, four
of radio and two of audio) and discussing
the prices of tubes and phones and other
things we worked ourselves up into a sort
of feast of pentecost, in which, though each
spoke in his own tongue, all understood.
At other times, when I wanted to be sure
of my ground, I accepted the services of
the interpreter furnished me by J. F. Zieg-
ler, the biggest meat packer and best sport,
in Austria.

DOUBT AS TO WHEN AUSTRIA WILL

HAVE BROADCASTING

Neither Dr. Reithoffer nor Mr. Wolf could
tell when or how the broadcasting of con-
certs, lectures and other programs such .as
we have in America would begin in .Aus-
tria. There had been some broadcasting, ex-«
perimentally, they said, looking around
guardedly at their own transmitting outfit.

“Did any government official hear?” [
asked.

“No. they never listen,” was the reply.

About one thing they were perfectly sure:
When the broadcasting era does arrive, as
of course it must, the Electrotechnical Insti-
tute will be in the forefront of the movement.
Dr. Reithoffer is at the head of it and he is
fully awake to the benefits that the country

(Continued on.page 11236). )
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The Star Antenna of Eilvese

By DR. ALBERT NEUBURGER

A very interesting description of the transmitting station at Eilvese, Germany, which at the pres-
ent time handles most of the commercial traffic for the United States. 3

HE curious star shown in the accom-

panying figure might easily be taken

for the photograph of a “radiolaria,”

a kind of animalcule living in

water which, as is well known,
sometimes has the construction of a
star. This star, however, has noth-
ing to do with water and is no living
thing. It is a model of the great
antenna of Eilvese, one of the two
great German radio stations which
maintain service with the United
States.

Eilvese lies on an island of sand
amidst the great fens of the Lune-
burgmoors, very much out of the
way of regular traffic. But its situ-
ation is a very good one for the
purposes of the radio service, as its
distance from Berlin. Hamburg and
Bremen and from the great industrial
cities of the Rhine is nearly the
same. From all sides telegrams can
casily be given to Eilvese by cable
and telegraph. XNot all the cables
which are to serve Eilvese are com-
pleted as yet. The connections with the
great “Transradio” station in Berlin
are not complete yet, so present mes-
sages are routed through the city of
Hagen, north of Eilvese, while Ber-
lin is situated to the southeast. Not-
withstanding these difficulties, Eil-
vese is now sending oue-half of all the tele-
grams transmitted from Germany and other
parts of Europe to the United States.

The antenna has, as shown by the star, the
form of a double cone umbrella. The main
mast has a height of 825 fect and is sur-
rounded by six smaller masts, each of which
is 390 feet high, and stand a distance of 1,500
feet from the main mast. The antenna itself
is composed of an umbrella and a second
cone or ring arranged around it. Both an-
tennae are isolated from each other and each
has its own connection with the station. The
idea of this arrangement is to gain duplex
operation on different wave-lengths. The
umbrella antenna works on a wave of 9,700
meters and the ring antenna on a wave of
14,600 meters. In the first case the antenna
current is 180 amperes and in the second
case 250 amperes. It is possible to switch
both antennae together and use all available
high frequency energy. With this arrange-

Bird's-Eye View of the Star Antenna at Eilvese.

[ P T

A Disassem-
bled Gold-
schmidt High
Frequency
Alternator
Showing the
Comstruction
of the Rotor.
Note the Size
of the Ma-
chine Com-
pared to the
Man.

[

ment the antenna current is 450 amperes at a
wave-length of 14,600 ineters.
Current is supplied from a nearby water

mitting Station Can Be Seen in the Direct Center.

wmmannmTm

Interior  View
of the Power
Plant at the
Eilvese Sta-
tion, Showing
the Gold-
schmidt High-
Frequency
Alternators.

e
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The Trans-

power plant. This current is delivered at a
potential of 4,000 voits and runs a three-
phase motor which turns the two 440-volt,
1,000-ampere and 220-vols, 440-ampere con-
tinuous current generators. The 220-volt
generator serves as an exciter for the high
trequency machines while the 440-volt gen-
crator provides current for turning the two
165 and 184-K.\V. motors which are always
directly coupled with one of the two Gold-.
schmidt high frequency alternators. These
nmachines run at 3,000 r.p.m.

An automatic speed regulator equalizes
the variations in both alternators within 2
per cent. The American stations which work
with Eilvese are delighted by the improve-
wents i transmission which have been
gained by this automatic regulation of speed.

At present, Lilvese is the only German
station commuiicating directly with the
United States. The receiving station is sit-
uated at Geltow, near Fotsdam. If there
should be disturbances at Geltow, or if its
mstalla'tion should be overloaded, Eilvese
would instantly take up the receiving service
with America.

ADDITIONAL RADIO ROUTES

High-power radio stations are in
process of construction in the Nether-
lands, Sweden, Poland and Italy, and
\vl'len completed direct radio service
will be established from New York to
comnmercial centers of those countries.

Austria, Spain, Denmark, Portugal
and Russia are each engaged in sur-
veys for the establishment of high
power, radio stations for inter-con-
tinental work, and all of these addi-
tional circuits should be in operation
by the summer of 1925

In the Far East an American com-
pany is proceeding with the erection
of a radio station in China, designed
to communicate with the stations of
the Radio Corporation of America in
Hawaii and California.  Another
Axperican company plans a radio cir-
cuit between the countries of the
Orient and Alaska and Seattle. A
high-power station of the Dutch Gov-
ernment is now in operation at Mala-
bar, Java, communicating with the
United States naval radio station at
Cavite, but this East Indian station
will probably establish a circuit direct
to the United States or via Hawaii.
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Getting the Right Radio Wave

By JOHN V. L. HOGAN*

CUNSULTING ENGINEER: PAST PRESIDENT AND FELLOW. INSTITUTE OF RADIO ENGINEERS: MEMBER. AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.

One of the great problems of the Radio listener is understanding the principles upon which selectivity is
based. In this article, which was delivered by the author through station WEAF of the American R
Telephone and Telegraph Co., the frequencies of radio waves cre compared io those of the piano cords \§ a4

and this analogy makes the subject easier to wnderstand.

The Measurement of Waves in Meters Has Only Been Applied to Radio Waves. The Logical Measurement or Designation Should Be in Cycles, or the Fre-
quency of the Current Which Has Always Been Used in the Commercial Electrical Field, In the Future, Radio Waves Are to be Designated by Their Fre-
quency, Not Their Wave-Length in Meters.

HE broadcasting radio wave frequen-

cies run from 530 kilocycles to 1,350

kilocycles, in steps of 10 kilocycles, so

giving us about 80 different waves that

are 10 kilocycles apart. The frequen-
cies of the corresponding piano keys run
from about 350 cycles to about. 1,350 cycles
per sccoud, but there are ouly 17 piano keys
in this range. Of course, the musical notes
have frequencies that are only one-thou-
sandth as great as those of the radio stations
that we are discussing, and so the sound
frequencies are measured by the number of
cycles or vibrations per second, whereas the
radio frequencies are measured in kilocycles
or thousands of vibrations per sccond. Since
the relative frequencies are the same. the
piano is useful to give us some idea of the
rather limited range of frequencies into
which 80 different broadcasting waves must
be crowded.

The same plan may be used to illustrate
the relative position of the broadcasting
waves in the full scale of irequencies that
includes all the different kinds of radio serv-
ices.

Useful radio frequencies cxtend from a
low value of about 15 kilocycles all the way
up to 5,000 kilocycles, or higher. The lowest
note on the piano, 27 cycles, is musically in
the same position on the sound scale as the
great trans-Atlantic radio station WRT, at
Bound Brook, N. ]J.. is on the radio scale.
This station sends out waves of about 27-
kilocycle frequency. The second C. as one
goes up the scale, has a frequency of 64
cycles; a wave of about 64 kilocycles is
used by the long distance overland radio
station KWT at Palo Alto. Cal. A sharp.
immediately above, is of ahout 113 cycles.
which corresponds to the NAA or Arlington
station’s time signal wave of 113 kilocycles.

*Author of “The Outline of Rudio”.

The common ship wave of 500 kilocycles
might be represented by the C above middle
C, and the class “B” broadcasting range,
from 550 to 1.000 kilocycles, by the notes
from C sharp to the next B. The 833 kilo-
cycles used by class “C” hroadcasters would
lie near the middle of this group, relatively
about at A sharp. The low-powered broad-
casters extend up to 1.350 kilocycles, or pro-
portionately to the third F above middle C
on the piano. Then come amateurs and
experimental workers from 1,500 kilocycles
(the next G on the scale) on up the key-
board.
THE RADIO “SCALE"

Thus radio waves cover a scale of their
own with frequencies 1,000 times as high as
the note frequencies oi the piano. This
scale is about eight octaves long. Broad-
casting stations use a little over one octave
of it. The wave-frequency of any radio
station is definitely characteristic of the sta-
tion just as the frequency or pitch is char-
acteristic of a musical note.

Of course. we cannot hear the radio waves
directly as simple sounds because their fre-
quencies are too high. Moreover, radio
waves are electro-magnetic vibrations which
cannot affect our ears directly, whereas
sound waves are mechanical vibrations and
can affect our ears directly. But we can use
the inaudible radio waves to carry sounds,
and T will tell later more about how that
is done.

The comparison that we have just made
between radio frequencies and piano fre-
quencies is useful in more. ways than one.
For instance, let us think about the problem
of selecting a single frequency from all the
others. Of course, our ears can recognize
the difference in sound between any two
adjacent notes on the piano keyboard. When
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the two notes are played with equal loudness
the only difference between them is one of
pitch or frequency. Since we can casily tell
the sounds apart, it is evident that our ears
are to some extent able to discriminate be-
tween sounds of different frequency. This
ability is called a sense of pitch, and some
people have a good deal better pitch-sense
than others.

Now let us consider another kind of ear,
a sort of electrical ear; that is to say, a radio
receiving set. We can imagine that any
radio receiver listens to and “hears” radio
waves much as we listen to sound waves.
Radio waves of different frequencies would
then seem of different pitches to any radio
receiver, just as sounds of different frequen-
cies have different pitches to our ears.

Radio receivers are something like human
ears in other ways, too. For one thing, they
vary widely in what might be called their
“sense of pitch.” Some unfortunate people
can’t tell one musical note from another of
different frequency; their sense of pitch is
defective. Some radio receiving sets. unfor-
tunately, can’t distinguish one radio wave
from another of different frequency. Their
“sense of pitch.” or, in radio terms, their
selectivity, is defective. On the other hand,
many musically trained people can ecasily dis-
tinguish between notes that are much less
than a half tone apart in frequency. So.
too, any well constructed radio receiving set
can distinguish between radio waves that
are only a few kilocycles apart in frequency.

SELECTIVITY DESIRABLE

Distinguishing between radio waves is not
all that a radio receiving set ought to do,
however. We want our receivers not only
to show some difference in the effects pro-
duced by waves of different frequencies, but

(Continued on page 1148)
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Engineering Trans-Atlantic Radio Telephony

=l For about a year, tests have been carried on between New York and London to ascertain the prac-

N ticability of Trans-Atlantic Radio Telephony. So. far they have proved successful and we may

expect some day to talk from our Homes or offices to friends abroad with the same ease that we
can now speak over the telephone to persons in another city.

L

The Powerful Amplifiers Installed at the Long Island Station and Used in the Tests with England. 20-K.W. Water-Cooled Vacuum Tubes Are Employed in
the Power Amplifiers, Delivering 150 K.W, of Energy. Fig. 8 is the 15-K.W. Amplifier; 3 is the 150-K.W. Amplifier; and 10 is the Rectifier Prodecing the

HE idea of being able to talk te
friends in Enrope or on a steamship

in the Atlantic from any telephone in
Anierica is certainly fascinating. Such

a service. based upon developments

in radio telephony, is possible, and tentative
plans are being investigated by the telephone
interests of America and Europe. In order
that such a service be comparable with the
high standards set by the long distauce tele-
phone lines on land, every effort is being
made to solve the many problems involved.
It was eight vears ago that the human
voice was first carried across the Atlantic,
and it was nearly a vear ago when officials
of the American Telephone and Telegraph
Company talked from New York, continu-
ously, thrcughout a period of three hours.
to an assembly of prominent pcople in Lon-
don. The first rransmnission of the human
voice across the Atlantic, like that of last
January, was aceomplished by engineers of
the American Telzphone znd Telegraph Com-

High Tension D.C. tor the Plates.

panv aid the Western Electric Company.
Using the antenna of the Naval Radio station
at Arlington, Virginia. they sent out short
nwssages which were heard not only at Paris
buy also 5000 miles to the westward in Hono-
lulu. These experiments were of great sig-
uificance for, in addition to proving the possi-
bility of trans-Atlantic telephony. they
showed that the vacuumn tube can be used
both to develop high power at high fre-
quencies and to control hundreds of horse-
power by the infinitesimal power of the voice.

The American telephone wire system al-
ready ties every city and hanlet of the
country together and has been extended to
Canada and Mexico and the Islands of Cuba
and Catalina. The next great step will be a
radio link connecting the wired telephones
of this country with those of Europe. The
importance of such an extension to the diplo-
matic service and business of this country
can hardly be overestimated. for it will en-
able the quick exchange of ideas and a sat-
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isfaciory solution of problems which now
require days. When the President of the
United States can talk from his desk in
Washington directly to represenratives of
foreign governments in Europe, much will
have been done toward everlasting peace.

Such a project presents probleins which,
in many respects, are similar to thcse the
cngineers have already encountered in wire
communication. However, they differ in one
respect ; transmission by radio varies enor-
mously from time to time whereas transmis-
sion by wires is very constant.

In order that communication may be suc-
cessfully carried on over great disiances un-
der all conditions. a knowledge of the trans-
niitting characteristics of the ether—as to its
variations from hour to hour, day to day—
must he gathered and charted. With this in-
formation, the engineer can proceed to de-
sign his speech channels, deterntning the
band of frequencies allotted to each channel
and the power necessary for successfrl com-
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The Apparatus Through Which the Voice Passes Before Reaching the Power Amplifiers. In the System Employed, Orly One Side Band is Transmitted

Which Results in Obtaining Thiec Times the Range Which Weculd Qtherwise Be Obtainzble Should tne Carrier Wave and ©Other Side Band Be Trans-

mitted. The Diagram on Page 1054 She¢ws How the Instruments Pictured Above Are Connected. Above, 1 is the First Maodulator: 2 the Oscillator; 3 the

Filter; 4 is the Second Modulator; 5 the Second Oscillator: and 6 :he Second Filter. 7 is the 750-Watt Amplifier. Since No Carri:r Wave is Emploved, Local

Oscillations, Acting as Such, Are Produced Near the Receiver, Which Then Functions in the Usual Way. A Loop Aerizl is Genzrally Emplayed with a
Radic Frequency Amplifier at the London Station.
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The measurements of the vagaries of the
ether already obtained are very interesting
and should prove valuable to the radio ama-
teur. In making these determinations, sig-
nals were transmitted from Rocky Point,
Long Island, to London, England. A meas-
uring set of special design in London en-
abled the amplitude of the received signals
to be measured. Measurements of the inter-
ference and noise due to static and otker
causes were also made and the ratio Between
the two quantities taken. This was done
for each hour of the day and the results of
corresponding hours averaged for each month,
This ratio of the strength of signal to the
strength of noise for the first eight months
of 1923 is plotted in Fig. 1.

Along the vertical axis is plotted the ratio
of the signal strength to noise. This ratio
is a direct measure of the understandability
of spoken words. Along the horizontal axis
is the time of day, both as reckoned in Amer-
ica and in London. The hatched areas des-
ignate the hours when it is dark only at one
station. The blackened area represents the
hours when it is dark at both stations.

It will be observed that reception in winter
is best just before daybreak in England, while
in summer it follows daybreak by a few
hours. It will further be observed that a
period of poor reception occurs just before

left corner which provides the plate voltage
necessary for the amplifiers. The simplified
form of this circuit shown in Fig. 3 indi-
cates more clearly how this set functions.

The telephone speech currents from the
transmitter give rise to a band of frequen-
cies ranging from 300 cycles to 3000 cycles.
These are combined by modulator 1 with a
carrier current of 33,000 cycles from oscil-
lator 1 to form what is known as side bands.
One of these contains frequencies higher
than the carrier and is known as the upper
side band while the other contains lower
frequencies and is known as the lower side
band. One third of the energy is divided
about equally between these two bands and
the rest, or two-thirds, remains in a car-
rier. This current is next sent through fil-
ter No. I which allows the power of the
lower side band to pass but excludes most of
that contained in the carrier and the upper
side band. It then passes to modulator No.
2 where it is combined with current having a
frequency of 88,500 cycles from oscillator
2. This again gives rise to two side bands
and a carrier. These are sent through filter
2. This time the side bands are sufficiently
separated that the filter can effect a very
complete isolation of this new lower side
band. Having now prepared a band of
frequencies extending from 55,800 cycles to
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E_l sunset in America. During 58,500 cycles it is next amplified by three
30000 summer months this continues  steps to a final power somewhat less than 150
for several hours. The over- k.w. and sent out onto the antenna.
lap of business hours for In the ordinary methods, used in radio
20000 }\Yew York and lLon;i\on“xs broadcasting for instance, both side bands
rom nine to twelve A. M. and the carrier are put out onto the ether.
New York time, which hap- Such a scheme, at best, is only one-third as
10000 H pens to be a period when re- efficient and occupies a space in the range of
i Bond-of SpCCCh ception is neither very good wave lengths about twice as wide as when
l-_‘ FFCC}UC”CI.CS' nor very bad. Ell_l}el.carrier and ox}e side band are eliminated.
ob- - e - The circuit used for trans- is economy of both wave-length range
mitiing the test signals is and power is very important. \Vhere previ-
shown in Fig. 2. Tt consists of  ously only four speech channels were pos-
munication. Some of this work has already two modulators, two filters and three am- sible in a certain band of wave-lengths now
been done. Mifiers. A rectifier is shown in the upper seven channels can be accommodated. Tt

is as if the loads which were previously
hauled on low broad gauged trucks were
loaded onto narrow trucks. Such a change
would obviously increase the capacity of any
street.

In the usual method of transmission where
both the carrier and side bands are trans-
mitted, detection at the receiving station is
readily accomplished bty permitting all of
the components to pass through the detector.
In case the carrier and one side band have
been eliminated at the transmitting end, a
local current must be supplied at the receiv-
ing end having a frequency corresponding to
the original carrier. This, of course, can be
done efficiently, for the power required in
reception is very small.

The one-way telephone circuit described
above was used in the Rocky Point-London
demonstration several months ago.

Commercial trans-Atlantic telephony will
involve two-way transmission and the prin-
ciples described above are being adapted to
this type of service. However, it should
be borne in mind that after our knowledge
of the variability of ether transmission is
adequate and after all of the technical prob-
lems have been solved, the actual introduc-
tion of trans-oceanic service must await the
solution of many commercial problems.

(Continued on page 1156)
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Results of Our $300 Radio Music Contest

! The Prize Winners

Rapio Jazz entry No. 25, composi-
tion by Lindsay McPhail, lyrics by
Jack Nelson, 4501 Lake Park Avenue,
Chicago, Illinois, prize $150.00.

Rabio Makcy, entry No. 43, compo-
sition by Bert Green, 53 Yale Street,
Springfield, Mass., prize $150.00.

The two compositions arc now be-
ing published and in addition to the
prize money, the composers arc en-
titled to 10% royalties on sales of all
sheet music copies; also on piano rolls
and phorograph records, should these
be made.

Lt L L st

N our September issuc we offered $300 in

prizes in gold for two musical composi-

tions. For the benefit of thosc who have

not read the prize announcement, we give

herewith an abstract from our Scptember
issue:

There does not exist today two picces of
music which we bave in mind, namely, a
good “Kadio Jazz” and a good “Radio
March.” To be sure, we have all sorts of
marches and all sorts of jazzes, but what
we wish particularly are two pieces of music
that are especially adapted to be broadcast
by radio. If you are musically inclined, you
will at once grasp what we mean. The
pieces should have peculiar radio character-

istics. For instance, in radio we have radio
code. We are all familiar with the code
signals going thuswise:  dah-de-de-dah

..... Then everyone is acquainted with
the radio squeal, the little birdlike flute-
noises that we hear when the other fellow
is trying to tune in. These two and a
number of other sounds are characteristic
of radio and should he taken as a basis or
theme for the new radio compositions.

What we want, therefore, are two pieces
of music, as mentioned before: one a com-
position which will be known as the “Radio
March,”” the other one as “Radio Jazz.”
For cach one of these compositions, we will
pay to the successful composer $150.00 out-
right. In addition to tlis, a 10 per cent
commission on the sale of the sheet music,
roll music and record music will be paid by
us to the composers, on all sales made.

Through the Rapio NEws organization,
the two picces, by arrangement with the
broadcast stations throughout the coun-
try, will be popularized on a scale never
before attempted with any musical composi-
tion. At the beginning the sheet music will
not be sold in music stores at all, and
can be had only by application to the broad-
cast stations and to this office. Al adver-
tising 1will be done by radio. At the end of
six months, and at the end of the first year,
the results of the experiment will be pub-
lished by Rapio NEws.

It should be understood, and it can be
readily realized, that the nature of the con-
test is such that there can be only one prize
for each composition; there are no second
or third prizes.

All in all, the contest was a huge success.
Hundreds upon hundreds of compositions
came pouring in to us from all parts of this
country, and foreign countries as well. We
received ?ll sorts of compositions, but the
great majority of them, the judges found to

-~

A Photograph Tzken in the Studio of Station WJZ During the Broadcasting of the Music Entered in

the Prize Contest.

Left to Right: H. Gernsback. Standing Beside Him is Mr. Peter Weisenkeller,

Bandmaster of the 16th U. S. Infantry Band. Kneeling: Nat Sanders. Ada Rubens and Rose Shelby.

Sitting—Extreme Right: Milton J. Cross, Announcer “AJN.” Standing Behind Him is First Lieut.

George T. Wyche of the 16th U. S. Infantry. Background: Members of the 16th U. 8. Infantry Band.

On the Table Can Be Seen the Radio Spark and Radio Oscillator Used by Mr. Gernsback at This
Occasion to Produce Weird Musical Sounds.

be of little value. Those that did not pass
muster had horrowed themes or had other-
wise very little merit.

Of course. many amatcurs tried their hand
at music writing, with results that were none
too good. Out of the hundreds submitted.
there were found to be at least twelve com-

THE JUDGES OF THE CON-
TEST

Hugo Riesenfeld—Musical director
and famous conductor of the Ri-
alto, Rivoli and Criterion The-
atres, New York,

Ted Lewis, of the well-known Ted
Lewis Band and the Ted Lewis
Frolics. The Jazz Master.

Vincent Lopez——Leader of the
Pennsylvania Hotel Orchestras.

Leo B. Riggs—Musical director of
the Hotel Astor Orchestra, New

Milton J. Cross—“Announcer AJN”
of “Broadcast Central, W]Z,”
New York, member of Institute
of Musical Arts, and member of
Paulist Choristers.

H. Gernsback, Editor.

Hardman Piano used for this
contest.

§ York City. i

positions that were not only meritorious but
ranked well with some of the hest popular
music that we have today. Of these, six
pieces certainly were excellent and were pro-
nounced so by the majority of the judges.
Of the two prize winning picces finally
selected. the judges were almost unanimous
On the Radio March there was not one dis-
senting vote between the six judges. On

www americanradiohistorv com

the Radio Jazz there were dissenting votes,
but Radio Jazs No. 25, by Lindsay McPhail,
won by a majority. Composition No. 31,
“Music In the Air,” by Jack Nelson, was the
next on the list. These three pieces have al-
ready been ordered published and they will
be available by the time this issue is in your
hands. Arrangements have been made with
a great many broadcasting stations all over
the country to broadcast these pieces, and
from what we have heard of the composi-
tions, we have no doubt that within the
next few months everybody will be singing
or whistling one or all of these compositions.

In order to test out the idea on the public,
it was decided to play six of the best com-
positions over the radio and for this test
Station WJZ was selected. On the evening
of November 24, 1923, the selections were
played with the assistance of the 16th U. S.
Infantry Band, between the hours of 10 and
11 o’clock. By advertising in newspapers
and by previous broadcast announcements
from station WJZ, the public was asked to
vote for the pieces they liked best. The
results of the popular vote were practically
the same as those of the judges. The num-
ber of votes reccived on the Monday after
the broadcast performance was astonishing.
At this time of writing, 4,269 votes have
heen received, and they are still coming from
all parts of the country. The public took a
most lively interest in the performance,
which was novel in many respects, as this
was the first time the public had been asked
to vote its preference as to a musical com-
position. Before the selections were played,
Mr. H. Gernshack, Editor, who was in
charge of the entertainment, spoke over the
radio as follows:

“As you listen in tonight you are about to
enjoy—I hope—a new feature, one that to
(Coniinued on page 1150)
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A New [nvention for Selective Reception

By JOHN SCOTT-TAGGART, F. Inst. P.

20000
18868

2,000,000
1,986,800

FM.

A

This new development arrives at a time when a selective form of receiver capable of eliminating
tnterference is a necessity. With this system it will become possible to operate transmitters on
waves with a difference of but a few meters of each other. The method outlined in this article

is ingenious to sav the least.

82

Fig 4

Circuit Employed for Reducing Interference bys(he Multiplication of the Frequencies of Incoming
ignals,

STAGE in the history of radio
telegraphy has been reached when
those engaged in communication
work view with grave concern the
future prospects of the art. Atmos-
pheric interference remains an important
problem and the ether is becoming congested.

The ether is rapidly becoming filled with
signals of all wave-lengths, from 50 meters
to 20,000 meters. Even at the present time,
not a little difficulty is being experienced in
separating desired signals from those of sta-
tions working on adjacent wave-lengths.

The syntonisation of wireless receiving
apparatus has progressed considerably since
the remarkable early work of Lodge and
Marconi. The introduction of high-fre-
quency tuned amplifiers has enabled a very
high degree of selectivity to be obtained.
The use of reaction has also contributed, in
no small measure, to the success of modern
selective receiving apparatus. Note-fre-
quency tuning has also been elaborated and
used for commercial long-distance commur.i-
cation.

The greatest achievement, however, in se-
ective reception is unquestionably the method
of continuous wave reception known as the
“heterodyne” system, invented by Fessenden.
By this beat method of receiving continuous
waves, not only is greater selectivity
achieved, but a pure, musical signal is o>-
tained which lends itself to selective recep-
tion on tuned low-frequency circuits.

In spite, however, of 27 years of research
work and commercial experience, even those
with the most intimate knowledge of modern
developments regard the future with a cer-
tain amount of apprehension. E. F., W.
Alexanderson, the Chief Engineer of the
Radio Corporation of America, a month or
two ago made the following remarks:

"It can now he readily seen that since the
ability to receive distinct signals depends on

the separation of different frequencies, there /

is a definite limit to the number of ‘chan-
nels’ of communication between stations that
can he set up.

“If the wave-lengths between 11,000 and
22,000 meters are divided into 2 per cent
bands, there are 35 ‘channels’; if into 1 per
cent bands, there are 70 ‘channels.” Except
to such an extent as directional reception will
permit, the number of one-way channels open
for such long distance communication is lim-
ited to the number of these hands.

“The congestion of the ether is, therefore,
not a mere matter of looking into the future,

but a real present-day problem. The neces-
sity for traffic regulation, at least enough to
prevent reckless driving, so to speak, is just
as apparent as the undesirability of hide-
bound regulations until such time as the limit
of possible improvements in technique have
been more dernitely determined.

“Such is the present situation in the long
distance radio ether. The congestion is due
to the necessity for the use of the longer
waves for long-distance work and the fact
that all high-power stations are broadcast
stations; much improvement is possible in
existing practice, but radically new methods
of operation must also be considered.”

Having pointed out the immediate need for
new methods of selective reception, a few
remarks regarding present-day methods will
not be out of place.

PRESENT-DAY METHODS

When receiving continuous waves, it is
usual to take advantage of two, and often
three, methods of selective reception. In the
first place, the signals are more or less selec-
tively received by means of high-frequency
tuned circuits, vacuum tube amplification
being used for the purpose. Heterodyne re-
ception is emploved to convert the radio-fre-
quency currents into musical notes which will
operate telephone receivers or other indicat-
ing apparatus. Instead of applying the
audio-frequency signals directly to the tele-
phone receivers, or like apparatus. audio
frequency tuning is often resorted to. In
view of the musical notes received by the
heterodyne method of reception, the advan-

tages of both high- and low-frequency syn-
tonisation are obtainable. No mention has
been made of directive aerial systems, but
these are commonly employed in long-dis-
tance communication.

That Fessenden's invention has its limita-
tions is disputed by none. Heterodyne recep-
tion, remarkable as it is for the selective
reception of short wave-lengths, is of com-
paratively little value for the reception of
the waves commonly used for long-distance
communication.  Nevertheless, the beat
method of reception, even for long wave-
lengths, is a sensitive one, and also provides
a pure musical note, or, rather, low-fre-
quency currents of regular wave-form.

The very important fact however, remains,
that the full advantages of heterodyne re-
ception are not realized on the longer wave-
lengths. This, of course, is very unfortun-
ate, as long-distance communication is car-
ried out usually on wave-lengths between
10,000 and just over 20,000 meters. These
waves have been found to be most suitable
for communication over long distances.

The comparative failure of the heterodyne
system on commercial wave-lengths used for
trans-oceanic communication has left us de-
pendent, very largely, on methods of elim-
inating signals which involve resonance
phenomena which were applied to selective
reception 26 years ago.

The two great landmarks in the history of
selective wireless reception are the utiliza-
tion of resonance phenomena and the recep-
tion of continuous waves by means of the
production of beats. The time has now come
when these trusted methods are no longer
sufficient. Today governments are becom-
ing more and more reluctant to issue new
wave-lengths for radio communication. The
ether is already overcrowded and the alloca-
tion of any new wave-lengths only makes
matters worse. There is, with modern ap-
paratus, a limit to the extent to which wave-
length channels may be adjacent to each
other. A certain number of kilocycles have
to separate the frequencies of two different
stations if they are not to interfere with
each other. This means that on the longer
wave-lengths there has 0 be a greater dif-
ference in wave-length tetween the different
stations and only a relatively small number
of high-power stations can communicate on
the band of wave-lengths between 10,000 and
20.000 meters. In other words, on the longer
wave-lengths, unless existing methods are
altered. it will only be possible to have a
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The Effect of a Frequency Multiplication of 1%) Times is to Further ‘Increase the Selectivity of the
ircuits,
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certain number of transmitting stations, and
this number will soon be completed.

We cannot increase the wave-length used
indefinitely, owing to innumerable factors,
and even if we could, the problem of selec-
tive reception would become worse and
worse, owing to the necessity of separating
out the wave-lengths of the stations farther
and farther apart.

A NEW INVENTION

Having outlined the shortcomings of pres-
ent-day apparatus, I propose to give a very
brief outline of an invention which I patented
in May, 1920, but which is publicly described
today for the first time.

The principle is of such a basic character
that its application may affect the whole
trend of methods of sclective reception.

The invention involves the increasing, at
the receiving station, of the frequency dif-
ference between desired and undesired cur-
rents. This method of solving the problem
of selectivity and atmospheric climination
has never yet been attempted or suggested.
The frequencies have remained the same, and
the methods which have been adopted have
heen calculated to separate the desired from
the undesired frequencies without attempt-
ing to change the actual frequency of either.

According to part of my invention, the
frequency of the incoming currents is in-
creased, with the result that the frequency
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Circuit Employed for the Multiplication of Low Frequency Currents.

quency difference, therefore, is only 132
cycles.

If now, instead of receiving these signals
in the ordinary way as, for example, by the
heterodyne method, we multiply the frequen-
cics of both signals by 10, we will increase
the frequency of the signals, due to the
15.000-meter station to 200.000 cycles, this
corresponding to a wave-length of 1,500
meters. The 15,100-meter interfering sig-
nals will produce interfering oscillations hav-
ing a frequency of 198,680 cycles.

It will be readily appreciated that the dif-
ference between the new desired and un-
desired currents is now ten times as great,
and equals 1,320 cycles. \Where before we
had to differentiate between signals having
a difference in frequency of only 132, we
now have the considerably easier task of

separating out signals having a difference

||

4

System for the Multiplication of Both the High and the Low Frequency Currents.

difference between currents of different fre-
quencies is increased.

An example will explam more readily what
is meant. Let us assume that two stations
are working on wave-lengths of 15000
meters and 15,100 meters. The wave-length
difference, in this case. amounts to 100 me-
ters. a very narrow margin and one which,
under ordinary circumstances, would lead to
the 15.100-meter signals jamming the
15,000-meter signals.  If now we apply
both sets of incoming currents to a fre-
quency multiplier giving a multiplication of,
say, 10 times, currents will be delivered to
the receiver proper by both sets of incom-
ing currents. The 15,000-meter desired sig-
nals will set up oscillations corresponding
to a wave-length of only 1.500 meters, while
the 15,100-meter signals will be resolved
into signals corresponding to a wave-length
of 1,510 meters. There will now be 10
meters difference between the two signals,
but 10 meters difference on a wave-length
of about 1,500 meters is ten times more
valuable than a difference of 100 meters at
a wave-length of 15000 meters.

The number of cycles difference is the
controlling factor in considering selective
reception without interference. The ex-
ample of the 15000-meter signals being
jammed by the 15,100-meter signals may be
understood more clearly if we deal in cycles
of frequency instead of meters. The 15,000-
meter desired signal will set up osrillations
having a frequeacy of 300.000.000 divided
by 15,000, which equals 20,000 The 15,100-
meter signals will enrrespond to oscillations
having a frequency of 19,878. The fre.

of frequency of as much as 1,320 cycles.
Put crudely, it is ten times as easy to sep-
arate out the two stations.

The new currents of multiplied frequency
may be applied to selective high-frequency
receiving circuits and the heterodyne method
of reception may he employed.

FREQUENCY MULTIPLICATION AND THE
USE OF BEATS

It needs very little imagination for a
student of these matters to appreciate the
remarkable selectivity which is ohtainable by
a combination of {requency multiplication
and heterodyne reception. A\ thecretical cir-
cuit is illustrated i Fig 1.

In this figure, it is assumed that in the

L)

aerial circuit, which contains the inductance
L: and variable condenser (i, we have two
sets of oscillations. One set has a frequency
of 20,000, corresponding to the wave-length
15,000 meters of the desired signals, and the
other currents have a frequency of 19,868,
corresponding to the interfering signals of
15100 meters. The circuit is tuned, of
course, to the frequency of 20.000, corres-
ponding to the desired signals but neverthe-
less, this method of selective reception is gro-
tesquely incffective when the trequency dif-
ference is so small. The next stage in the
process is to apply the two sets of currents
to a frequency mtltiplier which is shown,
for the sake of convenience, as a box FM.
This frequency multiplier may take many
forms, and might he a series of frequency
doubling devices, such as valves, or it might
be an apparatus for producing harmonics, a
selected harmonic being then treated as the
fundamental for reception purposes. The
output currents from FM pass through the
oscillation circuit L, C;, and even here res-
onance tuning may not be sufficient. Loose
coupling between L. and L, will, however,
if the primary and secondary circuits are
tuned to the new 200,000-frequency signals—
which are really derived from the original
20,000-frequency signals by a multiplication
of 10, cause the 198,680-frequency currents,
due to the interfering signal which originally
had a frequency of only 19,868, to be less
cffective.

Oscillations are now induced into the cir-
cuit L, C, from the hectorodyne H, which
may be, for example, a valve oscillator. This
heterodyne induces local oscillations having
a frequency of 201.000. The result of in-
ducing currents of this frequency into the
circuits L; C, will be the production of two
sets of beats. The 201,000-frequency oscil-
lations will beat with the desired 200,000-
frequency oscillations producing beats of
1,000 frequency, and thesc beats will be rec-
tified and detected by the tube V, in the out-
put circuit of which are the telephone re-
ceivers T. The 1,000-frequency beats will
of course, produce a musical note in the tele-
phones T having a frequency of 1,000, which
15 a very convenient frequency for the re-
ception of continuous wave signals. The
201,000-frequency oscillations induced by the
local heterodyne, will also produce beats

(Continued on page 1120)
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The Ultradyne Receiver

By ROBERT E. LACAULT, A.M.L.R.E.

The receiver described in this article is a modified super-heterodyne. The improvement made is
of such a naturc that the sensitivencss is increased and a mininuem of controls emploved mak-
ing the sct casicr to tune. The name “Ultradyne” is merely cmploved to differentiaty this sup-
cr-heterodyne receiver from those emploving the standard circuit. Complcte data for the com-
struction of such a recciver is given in the article.

Front View of Complete Rezeiver.

The Numder of Controls Has Been Reduced to a Minimum,

Which Makes the Tuning Easier.

HE super-heterodyne receiver s

coming more into use among the ama-

teurs and broadcast listeners on ac-

count of its numerous advantages,

and it is our intention to describe in
this article the construction of a super-
heterodyne functioning under a new principle
This improved receiver, which has proved
superior to the usual type is the result of a
long series of experiments carried out by the
author. The principle of operation of this
receiving system has already been explained
in many text books and radio magazines, but
we shall describe it again in a few words
for the benefit of those who do not have
such reference at hand.

Everyone who has operated an ordinary
regencrative receiver has noticed that when
a broadcast station is being received a whis-
tle is heard in the telephones when regener-
ation is increased bevond a certain limit.
This is caused by the receiver itself, which
oscillates and produces, by interference with
the carrier wave of the transmitting station,

a beat note of an ‘audible frequency. How
beats are produced was very clearly ex-
plained by Prof. W. P. Powers in an article
which appeared on page 535 of the Novem-
ber, 1923, issue of this magazine. A beat
note has a frequency equal to the difference
between the two frequencies which produce
it. For instance, if a carrier wave of 1,000
kilocycles is received, a beat note of 1,000
cycles will be heard in the receivers if an
alternating current of 999 kilocycles, or 1,001
kilocycles is made to interfere with it. In
the super-heterodyne receiver, this principle
is employed, but instead of producing beat
notes at an audible frequency, heats of a
super-audible frequency, such as 50 or 100
kilocycles are used. By means of a vari-
able condenser the oscillator circuit may be
tuned so that such a beat note is produced
for any incoming signal. Therefore, no
matter what the incoming signal frequency
is, the signal which is amplified and detected
is always of the same frequency, This is a
great advantage because it is easier to design

1 Tuning Condenser
2 OQscillator Condenser
3 Potentiometer

4 Rheostat

L Switch

# R.F. Transformers
T Oscillator Coil

B Tuning Coils

This Top View of the Receiver Shows
How the Parts Must Be Mounted to Fit
in a 7 x 24-Inch Cabinet.

www americanradiohietorv com

a radio frequency ampl.fier to function on
onc frequency only, than one which ampli-
fies in the same proportion a broad band of
frequencics,

In most short wave radio frequency am-
plifiers using untuned transformers, the am-
plification varies for each frequency. It is
generally found that greater amplification is
obtained at two points, while comparatively
smaller amplification is had over the re-
mainder of the frequency range covered by
the transformer, If tuned radio frequency
transformers are employed, the tuning he-
comes very complicated, owing to the num-
crous controls, and it is Jdifficult to tune in a
station unless the entire amplifier is cali-
brated. The radio frequency amplifier used
in the super-heterodyne recciver is designed
to amplify at maximum intensity at one fre-
quency only, thus increasing the selectivity,
since only signal frequencies which are in-
terfered with by means of the oscillator can
pass through the amplifier.

THE MODULATION SYSTEM

In the ordinary type of super-hetercdyne,
the first tube employec as a frequency
changer is connected as a detector with a
grid condenser and grid leak. This detector
rectifies the incoming signal after it has
heen heterodyned and the variation caused in
the plate circuit amplified through a long
wave radio frequency amplifier. In the sys-
tem to be described a new principle {s made
use of. This system, which has bcen called
the modulation system, causes the incoming
signal to modulate the cscillations produced
locally in the same way that the speech
modulates the output of the oscillator tubes
in a radio telcphone transmitter, This sys-
tem, which is a departure from the conven-
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tional detector arrangement, is not only more
simple, but produces a greater signat
strength, which is more noticeablc on weak
signals.

Fig. 1 shows the principle of operation of
the circuit. The first tube, which is called
the modulator, is connected across the
oscillating circuit of the oscillator. The
plate filament space acting as a resistance,
the value of which is varied by the incoming
signals impressed upon the grid. In this
arrangement no “B” battery is necessary,
for the plate of the modulator tube is sup-
plied by high frequency current from the
oscillating circuit. To receive continuous
waves, this arrangement is very efficient, and
it has been applied very successfully to the
super-heterodyne receiver described in this
article.

To give an idea of the sensitiveness of this
receiving arrangement we would mention the
results obtained with it in New York City,
the set being installed on the fourth floor of
an apartment house situated in a good loca-
tion. Using only the sccondary coil com-
posed of 72 turns of wire wound on a tube
3 dnches in diameter, stations in Cincinnati,
Detroit, Atlanta, Chicago and other cities are
heard practically every night with good audi-
bility. No audio frequency amplification
is used, and no loop, aerial or ground are
connected to the receiver. With one or
two stages of audio frequency the loud
speaker may he operated and, of course. the
music and speech are audihle thoughout the
apartment.

Fig. 2 is a complete diagram of connec-
tions of the receiver, while Figs. 3, 4 and §
are three views of the apparatus completed.
The entire outfit may be mounted in a cahi-
net 7x24 inches, and is composed of the fol-
lowing parts:

1 panel 7x24 in.

1 cabinet 7x24x7 in. deep

1 001 M.F. variable condenser with ver-

ier

1 .0005 M.F. variable condenser with or
without vernier

1 potentiometer

I 6-ohm rheostat

1 double circuit jack

1 battery switch

7 binding posts

6 sockets

4 radio frequency transformers

1 .00025 M.F. grid condenser

Back View of the Ultradyne Receciver.

Numbered to Correspond with the Top View on Page 1058.

All the Parts Are Clearly Visible and Are

he Socket of the

Oscillator Tube May Be Seen in Front of the Condenser.

1 .001 M.F. fixed condenser

1 grid leak with mountings

1 .00025 M.F. fixed condenser

1 .005 M.F. fixed condenser

! piece of bakelite, hard rubber or for-
mica tubing 3 in. in diameter and 6 in. long.

1 picce of the same tubing 334 in. long

Bus bar for connections, screws, baseboard
7x23, wire, etc.

The constructional details of the tuning
inductance and of the oscillator coil are
given in Fig. 6. LI, which is the untuned
primary, consists of eight turns of No. 20
D.C.C. wire wound ¥ inch from the end of
the tubing. L2, which constitutes the sec-
ondary, is wound with 72 turns of the same
wire and 1Y inches away from the primary
on the same tuhing. The oscillator coil is
composed of two sections wound in the same
direction as shown in Fig. The first
section, L3, connected between the grid and
filament of the tube, is composed of 24 turns
of No. 20 D.C.C. wire, while the second
section, L4, connected between the plates and
“B" battery, is wound with 32 turns of the
same wire. These coils should be carefully
wound and given a light coat of special var-
nish, which may be obtained from firms
manufacturing insulating materials. If no
such varnish is obtainahle, a light coat of
varnish made of acetone, in which celluloid
is dissolved. will do very nicely. No shellac
should be used on the coils.

It is advisable to fasten the ends of the
wire, in each coil, to small screws with nuts
fixed on the tubing, as this permits a good
connection to be made between the connect-
ing wires and the inductance. The coils may
he fastened to the baseboard supporting them
by means of small hrackets made of brass

This Diagram
Shows How
the Modulation
Method May
Be Employed
for the Re-
ception of
C.W. Signals.

strips bent at right-angles as shown in Fig.
7C. The ends of the wire in each coil
should he soldered to the screws fastened to
the tubing in order to insure perfect contact.
Once the set is wired, a drop of solder should
also be applied to the joint of the bus bar
wire and the screw.

The radio frequency transformers may be
of any suitahle type designed for long wave
reception. Those used in the receiver illus-
trated in Figs. 4 and 5 are of a special
design and may he casily constructed
of hard wood or insulating material,
such as hard rubber or bakelite. Fig.
7 shows how these transformers are
constructed. They may he turned out
of a solid piece, or made up of discs
of the proper thickness and diameter. The
end disc, which is of larger diameter
than the others, supports four screws or
binding posts, to which are fastened the ends
of the primary and secondary windings, and
a hracket made of a strip of brass fastened
under the screw holding the unit, permits its
mounting on the base board. The primary
should be wound first and should consist of
500 turns of No. 28 double silk covered wire
in the center slot, which is !4 inch wide.
The secondary is wound in two sections with
No. 30 double silk covered wire; 550 turns
should be wound in each slot on each side
of the primary. The two sections may he
wound without hreaking the wire by passing
it over the primary from one section to the
other. To maintain the ends of the wires in
place, a drop of sealing wax may be applied
on the last turn of both windings. Once the
transformers are wound, the screws used as
hinding posts are fixed on the large disc and
the ends of the wire are soldered to them.

1B

This Same
Hook-up Is
Employed in
the Super-
Heterodyne
Described
Here,

s

J{afolia

|
.M/rMF é £

Fig. 4

i
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which is not so critical :n adjustment, The
receiver may be calibrated if the same loop
or tuning circuit is used at all times, znd if
desired a silver dial may be employed on
the tuning condenser, thus permitting the
inscription of the station call letters to be
put directly on it. To tune the receiver, the
tuning condenser should be moved two de-
grees at a time, and the oscillator condenser
turned over the whole scale range for each
setting of the tuning condenser. Some sta-
tion should be heard at one place or another
along the scale; if whistles are heard, the
potentiometer controlling the radio {re-
quency amplifier should be turned umiil the
The station may then be
The poten-
* tiometer may then be adjusted at the most

A critical point where amplification is maxi-

.||||

42 2

The Complete Diagram of Connections for the Ultradyne. 1
Modulator Tube to the Tuning Circuit or Loop. If It Is

Switch May Be Used to Connect the

A Double Circuit Jack or a D.P.D.T.

Desired to Use One.

The beginning of the primary and second-
ary \\mdmgs should go to the positive pole
of the ~ battery and center arm of the
potcntnometer, respectively, while the out-
side ends of the windings are connected to
the plate and grid of the amplifving tubes.
In order to reduce the action of one trans-
former upon the other, they should be
mounted so that their axis are at right-
angles to each other, as shown in the photo-
graphs. It should be noted that the primary
of the first transformer is wound with only
300 turns, so that its natural frequency is
brought up to the same as that of the other
transformers when the .00025 M.F. by-pass
condenser is connected across it.

The two photographs, Figs. 4 and 5,
clearly show the arrangement of the parts
on the baseboard supporting the outfit. In
order to simpliiy the wiring of the receiver,
it would be advisable to proceed as follows:
After the various pieces of apparatus
mounted on the panel are fixed, all the wires
which are against the panel may be placed
and soldered. The sockets, inductances and
transformers are then wired separately aad
the panel fixed to the base. The ouly con-
nections which remain to be made are those
)ommg the condensers, rheostat potclm-
ometer and binding posts.

Before mounting the various parts on the
panel and baseboard, it is a good precantion
to screw tightly all the screws and bolts of
the sockets, rheostats and other apparatus,
which are very difficult to reach with tools,
once they are fixed on the panel or board.
We strongly recomniend that any amateur
attempting to build such a receiver use in-
struments of good quality, as this is an
important factor in the results obtained with
a super-heterodyne receiver of this type.
The comections should be made with bus
bar wire bent at right-angles, or else with
No. 16 copper wire, which is cheaper and
very eflicient for connections.

If a loop aerial is used, the tuning induct-
ance composed of L1 and L2 is not neces-
sary, since the loop is connected across the
first condenser in place of the inductance 1.2.

Tubes 3" arameter
AN

4

\
TS
sl

G
[y
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I
\

AT ——.

Constructional De-
tails of the Coils
and Radio Fre-
quency Trans-
formers.
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tant stations, provided. the tuning and oscil-
lator condensers are turned very slowly. As
the tuning is very sharp, a vernier is neces-
sary on the oscillator condenser, but it may
he dispensed with on the tuning condenser,

- mum, and need not be readjusted unless very
weak signals are tuned in. The rheostat
acts as a vernier for the potentiometer and
sometimes may prove quite useful in bring-
ing to good audibility a distant station. It
will be found that signals are heard at two
different adjustments of the oscillator con-
denser. It is therefore best to try the set-
ting which gives loudest signals. Aiter a
few hours spent in operatmg this receiver, it
will be quite easy to tune in stations, for at
a certain point a slight rushing noise is heard,
indicating that a carrier wave is tuned in.
From 45 to 90 volts of “B” battery may be
used on this receiver. [Ii an audio frequency
amplifier is added to operate the loud speak-
er, it is advisable to use a separate "B” bat-
tery on the audio frequency tubes, aithough
the same filament battery may be uscd. It is
recomimended to use 201-A or 301-A tubes
for the modulator and radio frequency am-
plifier. A different tube may be used as a
detector, although very good results may be
obtained with one of the above mentioned
tubes, if the proper grid leak resistance is
used. For the oscillater we would recom-
mend a 216-A, or E tube (VT-2), although
any other tube which ogerates well as an os-
cillator may be employed. It is a gocd idea
to try the tubes in different positions, for
very often some tubes function better in
some stages than in otters.

In the next article, which will appear in
the March issue of this magazine, the con-
struction of a two-stage audio frequency
amplifier to be used with this receiver will
be described. Of course, any amplifier is
suitable, but this one was designed to match
the Ultradyne receiver. We shall also en-
deavor to answer in the next article any
questions which may be asked by amateurs
building this receiver, which to date is un-
doubtedly one of the most sensitive it is pos-
sible to build at a reasonable cost.

WLAG TO BE CENTRAL CALI-
BRATING STATION FOR BUREAU
OF STANDARDS

Ray A. Sweet, Chief Engineer of Station
WLAG, the Twm City (Minneapolis and
St. Paul) Radio Central, operated by the
Cutting & Washington Radio Corp, has

(Continued on page 1183)
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The tuning of the super-heterodyne re-
ceiver is extremely simple, and in a skort
time anyone should be able to bring in dis-

24"

Panel Layout for the Six-Tube Supcr-Hctcrodyne Receiver.
Should Be Used, or May Be Built in by Using a Larger Panel.
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A Separate Audio Frequency Amplifier
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1. At a Recent Fair Held at Leipzig, Germany, the

Visitors Were Entertained with Concerts from

Local Broadcast Stations Picked Up by a Novel

Form of Portable Radic Receiving Set. The

Outfit Was Strapped on the Back of One of the

Officials at the Fair Who Walked from Place to

Place with a2 Curious Crowd Following Him.
© Kadel and Herbert.

2. To Satisfy the Girls, Who Insist Upon Radio
Novelties, Merchants Are Racking Their Brains
for Innovatiors that Will Appeal to the Fair Sex.
Miss Gilbert Appeared at the Philadelphia Radio
Show ‘with a Parasol Loop Aerial That Attracted

Censiderable Attetition. Like Other Loops, it I
Di:ectional and Has the Added Advantage of Clos-
ing Up With the Parasol © Keystone View Cc.

3. Using Five Different Aerials and Four Separate
Receiving Sets, A. L. Bennett of New Yerk City,
Enjoys the Novel Pleasure of Receiving from 30 to
50 DX Stations Nightly. The Long Set at the Top
of the Cabinet is an Eight-Tube Super-Hetero-
dyne and the One to the Right of it is a2 De Forest
Reflex Receiver. Beneath is a Westinghouse R. C.
Receiver and Two-Stage Amplifier and a De Forest
Honeycomb Receiving Set. Mr. Bennett has His
Station Fully Equipped with Control Pamels, Se-

www americanradiohistorv com

lective Switching System for the Aecrials, Battery

hargers, etc. © Foto Topi )
4. We Have With Us the Phusiform Circuit,
Which the Inventor Tells Us Means ‘*‘Natural
Force” in Greek. Tbe Three Square Boxas, with
the Dials’ Shown on the Side of the Set,” Contain
the Phusiformers Which Are in Reality: Tuned
Radio Frequency Transformers. But Are So De-
signed as to Eliminate Oscillation Without the
Use of Neutralizing Condensers. Bob Kalmus,
Who Designed This Receiving Set, is Shown Us-
ing 8 Water Hydrant as a System for Picking
Up the Waves from Local Broadcast Stations.

© Kadel and Herbert.
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Radio Events [n Pictures

When Doctor Sven Hedin, Werld-Famous Swedish
Explorer and Writer. Shown Here Speaking at the
Studio of KHJ, The Times. Los Angeles, California,
Recently Thrilled Radio Listeners with an Acz-
count of His Hazardous Expleration of the Thibe-
tan Desert, He Was Equally Thritled with This.
His First Experience in a Broadcast Studio.

The Upper Right Phote Shows Mr. Francill.
Known as the '‘Radio Wizard.” with a Model
Ship Equipped with Radio Control, Explaining
the Wonderful Achievements Which May Be
Accomplished with This Equipment. This Boat

Was on Exhibition at the Fadio Show in Chi.
cago, Whe-e Thousands of Fans Were Daily
in Attendance. © P. and A. Photos.

(

L S

The Photo Above Shows the Cockpit of a United

States Mail Plane. and Its Radio Equipment. The

Receiver and Transmitter. with Control Appa-

ratas, Are Just Visible Inside the Body of the

Plane. At the Back Are the Vacuum Tubes. Or-

dinarily Covered and Out of Sight When Flying.
€ Kadel and Herbert.

Oscar S, Straus, Mcmber of the Permanent Court
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of Arbitration at the Hague. Former Ambassador
to Turkey. and Membe: of President Roosevelt's
Cabinet, is Here Shown Broadcasting His Message
on A Constructive Progrars for Peace.”” Througk
Station WDAR, Philadelphia, Pa.. Where the Stk
Annual Convention of the American Council for
International Friendship Was Held. & Keystone
View Co.
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The Photograph at u;e ¥opko& the Page Shows Cheer Leader T. J. Kauffold of
Q Tost: o o h

g the Returns of the Yalee

Princeton Football Game, at New Haven, to the Crowd Watching the Game
Between Stevens Institute and Swathmore College, Castle Terrace, Hoboken,

New Jersey.

Two of the Students-Are Receiving the Returns of the Yale-
Princeton Game on a Radio Receiving Set.

©Fotograms, N. Y.

Mr. Joha T. Buckley of the United States Bureau of Standards Has Designed a Crystal Receivirige Set That Is Both Cheap in Construction and Zfficient in

Operation. Th's Set Is Composed of Two Smalt Boards, Upon Which Are Wound the Primary and Secondary Coils of the Receiving Transformer.
Telept Cond Is p d Between the Two Boards. It Is Said That it i

© Fotograms, R. Y.

These Sets Can Be Sold in Q

A Fixed

for Appr ly 60 cents.

Many Typists Have Improved Their Speed at the Keyboard by Having Some One Read Passages to Them From a Good Book, But an Ideal Friend Cannot
Always Be Found. The Radio Receiving Set Proves To Be More Than a Friend in This Case and the Young Lady Above Is in the Act of Tuning im
Some Jazr or Whatever May Appeal to Her Most, Before She Commences Her Daily Grind. © Keystone View Co.

The Culver Miiitary Academy Has Onec of the Best Equipped Radio Stations in the South for tie Purpose of Instruction in Radio Telephony and Telegraphy.
Two of the Students Are Shown Copying a Mesiage From a Telegraph Station With Which They Are Communicating. The Receiving Set Can 3e Secen to
the Extrerne Left of the Photograph and the Large Spark Transmitter and Motor Generator to the Right. € Gilliams Service, N. Y.

JUDGE UFHOLDS BOYS IN FIGHT receiving set in the latter’s home. The land- tiful influences a boy can have!” Guess

FOR AERIAL

UDGE Yeatman of Cincinnati has just
Jestablished a precedent and ownce more

proved himself to be a friend of human
souls that long for healthy pleasures and
struggle for the establishment of their indi-
vidual rights.

Two boys, Masters Robert Branigen and
Edward Avery, wanted to install a radio

lord objected. In fact, he told them he
wouldn’t stand for it. About this time along
came a good friend to all boys. Rev. Wil-
liam P. C. O Conner, their pastor, who said
that the best thing to do was to take the
case right down to conrt.

When the case came up before Judge
Yeatman, what do you think he said? Why,
just this: “Radio is one of the most beau-

www americanradiohistorv com

that was telling the landlord something,
wasn’t it? Certainly it was! Now Rob-
ert and Edward may tune in without any
fear of having the acrial torn down by an
irate landlord who has forgotten all about
the joys of his own boyhood days when
he had to amuse himself with things far less
interesting and beautiful than radio.—Ab-
stract from New York World.
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New Radio Features

Henry Farkouh, Builder of a
Portable Set that Really Can Be
“Ported.” The Set Has Suffi-
cient Power to Operate a Loud
Speaker. OQutfits of This Type

Are Often Employed on the

Photo Shows
Capt. John J.
Brangan Giv-
ing Instruc-
tions on Care
and Operation
of Radio Sets
to Police Re-
serve Officers
of New York
City at Their
Headquarters.
A Complete
Long and
Short Wave
Regenerative
Radio Receiver
Is Being Used
for This Purs
pose. © Kadg¢?
& Herbert.

[T R—"

Stage in Conjunction with Men-
tal Telepathy Acts. The Per-
former on the Stage Usually
Wears a Small Earphone Un-
derneath Some Form of Head-
dress. A Radio Transmitter
Bencath the Stage Operated by
an Accomplice Does the Trick.
© The Gilliams Service, N. Y.

Have You Ewer Thought of
Employing a Revolving Book-
case as a Frame for a Loop
Acrial? The Photo to the Right
Shows a Complete Radio Outfit
with an Aerial of This Type.

SEEK CAUSE FOR FADING OF
RADIO SIGNALS

HEN radio was first used for long

distance communication it was no-

ticed that signals were not trans-
mitted as far during the day as during the
night time. It has also been observed that
at night, radio signals on the higher radio
frequencies or shorter wave-lengths vary
greatly in intensity from minute to minute.
Persons who receive broadcast concerts from
" distant stations have occasion to notice this
variation in intensity of received signals

wWwWwW americanradiohistorv com

since loud signals may be received from a
given distant station at cne moment orly to
disappear entirely for a few minutes and
then recover their original intensity.

This and related phenomena have been
racorded from time to time and various hy-
potheses have been brought forward i an
attempt to explain them. The phenomena
are dependent upon a large number of vari-
able quantities such as the weather condi-
tions, the nature of the country over which
transmission occurs, tke surroundings of the

(Continued on page 1158)
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Planting the Radio Compass atop the World

By S. R. WINTERS

HEN the ZR-1, titanic airship of
the United States Navy, goes aloft
she has facilities for taking com-

pass bearings with quite the same

readiness as seagoing vessels have
in determining their courses. It is the first
radio compass installation on a lighter-than-
air craft. Moreover, apparatus for the
transmissiou and reception of radio commu-
nications arve available for the exchange of
intelligence between this immense dirigible
and other craft navigating the air, with ships
at sea, or with radio stations on land.

A radio compass of particular design is
installed forward in the dirigible’s control
car. It was recently subjected to tests by
the Radio Division of the Bureau of Engi-
neering, Navy Department. at Lakehurst,
N. J, and found to operate very satisfac-
torily. This radio compass is spherical in
shape and 15 composed of two sets of coils—
a wheel within a wheel, figuratively speak-
ing. The entire framework and the wind-
ings are operative when hearings are being
determined on long wave-lengths. However,
in the reception of radio signals on short

-

A Photograph of the U. 8. S. Shenandoak

in Its Hangar. This Dirigible is Complete-
ly Equipped wnh Radio Apparatus.
C Kadel Herbert.

Notable among these outposts of commu-
nication are three radio stations in Iceland.
Among the other wireless communicating
points in the extreme north are those main-
tained the Radio Division of the United
States Navy Department and the Signal
Corps of the War Department in Alaska;
several in northern Russia; Spitzbergen on
the 78th parallel; and Mijgbugton, 73 de-
grees North, on the coast of Greenland.
These outposts of civilization would afford
wireless signals by which the ZR-1 could
obtain «cross-bearings and thereby chart its
northward bound course. Even if these

(Continued on page 1173)

the Sherandoah’s Con(rol
Car While Flying Over the
New England States. The Ae-
rial Cen Be Scen Dropping From
the Gondola. The Photo to the
Right Shows One of the Cabins
in Construction. € Kadel & Herbert.

wave-lengths, only one of the two inter-
linking coils may be functioning, an effect
not dissimilar to the use of the vario-
meter i1 radio receiving sets. The radio
compass, capable of taking bearings on Ji
the wide range of wave-lengths from 500
to 30,000 meters, is shown in one of the
photographs. g
If the ZR-1 makes an expedition withit
the region of the North Pole, which trip
is probiematical, of course, the radio com-
pass would be the principal means of
gudding the great boat. There are sev-
eral wireless stations from which radio
signals could be received all during a
flight over the north polar regions from
which, by the use of the radio compass,
this huge dirigible could plot its position.

www americanradiohistorv. com
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Melting Metal Without Fire [n A Radio Furnace

¥

By S. R. WINTERS

The high frequency furnace described in this article is the invention of Dr. E. F. Northrup, and permits
the melting of metals by eddv currents induced in the material to be melted. It is similar to a Radio trans-
nuiter of the spark type, and wmight be used as sich.

%

i, | RELY

This Picture Showing the Complete Radio Furnace Iilustrates How Metals ard Alloys Are Melted in the Furnace. The High Tension Producing Appa-
ratus Are Housed in the Cage, Behind the Switchboard, and the Solenoid, in the Center of which is the Crucible, is Mounted on the Small Table. The

Two Units Ars Comnected by Means of Flexible Leads.

RADIO furnace, operating without

fire, which will melt platinum in a

container that can be handled with

the bare hands, is the latest develop-

ment in high frequencies. By apply-
ing the eddy-current principle and using the
currents to form heat, E. F. Northrup has
designed a furnace which bids fair to take
a large place in the manufacture of light
bulbs and vacuum tubes.

The plan of the furnace is simple: A
crucible is surrounded with a heat insulating
material. At the outside of the insulator is
wound about 50 turns of hezvy copper tub-
ing. A 15.000cycle current flows through
the tube, setting up powerfui eddy currents
in the mineral or metal in the crucible. The
tube which conducts the current is cooled by
a stream of water passing through it.

In preliminary tests made by the Bureau
of Standards and the manufacturers it was
found that the furnace deéveioped about 65
per cent efhiciency.

One of the greatest advantages of the fur-
nace is its swiftness of operation. A melt
of platmum put into the crucible at room
temperature can be brought to the melting
point in less than twenty minutes, according
to tests made. When working on iron and
nickel the work is much faster, since the
hysteresis of the iron to the magnetic field

~ of the coil increases the heat.

One of the greatest factors making for
the advantageous operation of the furnace is
the fact that the nature of the currents in-
duced into the metal being heated causes it
to be constamtly stirred.

No little argument has arisen among the
technical mg¢n as to the results the operation
of the furnace will have as QRM. It has
been said -that the frequencies used in its
operation will ind their way into the radio
field and further increase the already great
amount of interference. However, one of
the furnaces is installed in the center, of
Manhattan Island and is kept in almost con-
stant operation, and to date, according to the
manufacturers, there has been no complaint
whatever,

They state that in case interference should
develop it would be a small matter to elimi-
nate it by simply puttmg metal shields
around the furnace and the high frequency
generator.

The Bureau of Standards of the United
States Department of Commerce maintains
the services of three of these high-frequency
induction steel furnaces, two of 20-kilowatt
and one of 10-Kilowatt capacity. One of
these units is reserved for investigations
relative to heat and temperature measure-
ments, while the other two are operated by
the Metallurgical Division of the Bureau of
Standards. In the production of pure plati-
num this type of furnace is peculiarly fitted.

Only recently the General Electric Com-
pany, the Wesiern Electric Company and the
Westinghouse Electric and Manufacturing
Company have been issued licenses to man-
ufacture high-frequency apparatus for heat-
ing the interior parts of elactron tubes while
gases are being dispelled. Gases in these
metal parts are said to be more readily
driven off by this inductioa method than by
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In This Picture the Sides of the Apparatus Are Broken to Show the Inside Arrangements.

applying heat to the tubes during evacua-
tion, by conduction and radiation from fila-
ments heated by the passage of current.

By means of the new furnace, energy
ordinarily represented as heat losses in many
electric furnaces is converted to a useful
purpose.

The converter. which transforms the 60-
cycle commercial electric current into high
frequencies ranging from 10,000 to 20,000
cveles per second, takes the form of a metal
cage. On its face is a switchboard, con-
taining a wheel for contrelling the electric
power and an indicating wattmeter. The
thrze essential units of this converter are
enclosed in this cage, namely, twelve con-
densers, a transformer znd a discharge gap.
The latter has two electrodes which are
raised and lowered over a surface of mer-
cury held in a metal container. A hand
wheel on the face of the switchboard is
manipulated for the raising and lowering of
the electrodes. The power delivered by this
converter may be varied from zero to 20
kilowatts by changing the distance of these
electrodes above the surface of the mercury.
The transiormer steps the line voltage up to
6,600 volts in the absence of danger, since
the high-tension parts are enclosed in the
metal cage, which is grounded.

The furnace proper is a box made of
asbestos board. This receptacle contains the
inductor coil, the electrical insulation, the
small amount of heat-insulating material ra-
quired, and the crucible i which is deposited
the minera] or alloy to be melted. The com-

(Continued on page 1175)
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Navy Ship Sends and Receives S

HE battleship Colorado has just ac-
L <complished what radio engineers said

was impossible a few years ago. .
Her radio personnel has succeeded in receiv-

messages on five differer,. wave-lengths
while her transmitter was.sending despatches
%cross the continent on another wave-length.
" This was accomplished by means of a
special high-power. tube transmitter and the
use of special aerials for the receiving sets.
Naturally the transmitter is an exceptional
cne. It emits a pure wave free from har-
monics and mush. The receivers were most
carefully designed as to selectivity. The
difficulty of raceiving- several messages at a
time on a ship, especially if a single aerial
is used, is to keep from interferir;g with the
other receiving sets tuned to various waves.
This is difficult with ordinary apparatus (if
possible at all) due to the fact that in tun-
ing up and down the scale the other sets are
interfered with and messages interrupted.

z ‘€

The Radio Offizers of the 8.S, Leviathan
from Left to Right: A. N. Pickerill,
Chief Radio Officer. A. C. Tambu-
rino, st Ass't R. ]J. Greem, 2nd
Ass't. H. F. Bollendonk. 3rd Ass't.
E. E. Engelder, 4th Ass't. C. R.
Underhill, Sth Ass't Right: The
Cage Antenna System on the U.
S. S. Wyoming, One of the Re-
cently Completed First Line
Battleships.

© Kadel & Herbert

.......... TRRTRE Ty
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multaneously

o
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/

This system of sending and receiving was
effectively tried out hy the Colorado while
lying off the Virginia Capes recently. She
transmitted messages to San Diego and San
Francisco on a wave of 1,430 meters and at

the same time copied five stations on 600,
1,300, 2,300, 4,300 and 4.600 meters during
both day and night watches. The transmit-
ting antenna with a -5-ampere input appro<-
imately, was only a few feet from the re-
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Capt. H, €, Fish, Staf Commander of the S.S. Leviathan
Working the New Type Radio Compass Which Was
Instzlled on Board During the Ship’s
Yorls, This Radio Compaes Lessens the Danger of Collis-
ions in Feogs.
for These Gobs.

#st Stay in New
© Kadel & Herberr. Below: Prétty Soft
Nothing to Do But Dangle Around
Seme 106 Feet In
the Air and Repair
the Acrial of the U.
8. S. Maryland, Flag-
ship of the Atlantic
Fleet. She is ‘Under
Repair at Brooklyn
Navy Yard - Prepara-
tory to Her Cruize to
Southern Waters. for
War Maneuvers, @
P. & A. Photos.

ceiving antenna, a vertical affair of three or
four strands suspended from a yard arm,
This antenna picked up the messages for
the five receiving sets—in itself a surprising

(Conttued on page 1174) )
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The London Radio
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Show
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The Apparatus Illustreted Above Were Exhibited at the Second Radio Show Recently Held in London, England.
Display. But Are Typical of the Style Now in Vogue in Europe.
Two Separate Units and a Portable Receiver Housed in a Suitcase.

American Portable Outfits.
Transformers.

factured by a Freach Firm.
and Has Proved Quite Efficient in Recent Tests.

~uner,

These Are Only a Few of the Large

The Upper Pictures Saow a Honeycomb Coil Tuner with Detector and Amplifier in
The Latter Requires Only a Very Short Acrial, as Do Same of the Most Recent
Ir. the Large Photograph Are Shown Several Receivers Usin;_ Tuned Radio Frequency Amplifiers and “Plug In’ Types of
In the Lower Right-Hand Corner Is a Complete Receiver Composed of
Detector and Two-Stage Audio Frequency Amplifier and Power Amplifier in Separate Units.
Note the Long Handle Controlling the Vernier.

One Stage of Tuned Radio Frequency Amplification,
On the Left Is a Variable Condenser with Vernier, Manu-
The Receiver Shown in the Right Center Picture Es Also'of French Make
It Embodies Radio and Audio Frequency Amplification.

Photos © Keystoue, and by courtesy of Messrs.

Burndept, Ltd., London, and Establissements G. M. R., Paris.

RADIO ENTERS BUILDING
SPECIFICATIONS

ADIO is fast becoming indispensable as

a household service, not unlike perma-

nent features such as light, power and

heat. Radio receiving sets are now consid-

ered by architects as fixtures, and the details

of wiring, battery space and antenna instal-
lation are being written into specifications.

One of the first radio homes—that is, with

facilities for radio built into the house—is
that of Mr. L. E. Whittemore, Secretary of
the Governmental Inter-Departmeat Radio
Advisory Committee. Before construction
was begun, Mr. Whittemore explained his
radio requirements to the architect. who in-
cluded in the plans all radio facilities re-
quired by this engineer 4nd enthusiast.

A non-metallic conduit pierces the study
wall for a lead-in wire; another goes below

WWW americanradiohistorv com

ta a special space in the cellar reserved for
the batteries, while a third is for the ground
lead. Another piece of conduit pipe will
carry leads from the set to a floor or wall
socket in the living room, where a loud-
saeaker may be installed if desired.
Besides fixtures for erecting an aerial on
the house-top, the owner plans to install two
single, vertical loops in the north and west
wall spaces of his study, tje wires terminat-
icg in special sockets for an antenna plug.
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When Broadcasting Was [n Flower
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Back in the Days of Yore When Broadcasting Was in Flower the Polar Station Oogi-oogi Sending on a Temperature of 3 Below Zero, Put on Some

Marvelous Programs.
Ears of a Deaf King.

The African Station WUF-WUF oa 103 in the Shade Was No Mean Station Either. ; Fit
Both of These Stations Had Excellent Transmitters, Employing “Brute Force” Modulation. As Good as They Were, it is Sad to

Their Jazz a la Cannibal Was Fit for the

State that Neither Had Enthusiastic Audiences, the Reason Being of Course Because There Were No Receiving Sets.

Radio Broadcasting Proving Great Aid To Music [ndustry

HEN Radio Broadcasting first<began,
Wno one knew just what effect it would

have on the music industry. We all
knew that it was a permanent thing, insofar
as the American people were concerned and
that it was spreading like wild-fire in every
direction at a tremendous rate of speed. The

By EDWARD T. JONES

There is a phonograph in our home in
addition to one of the best radio outfits
we were able to get. We certainiy could
not do without either of them. Each instru-
mert means a lot to the family and I am
positive that the loss of either would prove
very disagreeahle.

We have learned to rely to a certain ex-
tent on the radio installation for selecting

radio broadcasting is doing more for the
music industry than any one man, or body ot
men, ever endeavored to accomplish.

As the Quackenbush Company of Pater-
son, N. J.,, puts it, “The Radio Fan gets
what he gets when he is getting it. The
phonograph fan gets what he wants when he
wants it.” There is quite a difference and
that differcnce makes it possible for both
industries to enjoy a
healthy existence.

beginning of very few industries were
marked with such a period of enthusiasm,
publicity and enor-

mous volume of actual

sales.

Interest at that time
was so great that it
is quite probable the
music industry suf-
fcred an appreciable
loss in saie of instru- ;
ments as well as rec- : devices?
ords, shest and roll
music. However, any

: concerned?

1—Which instruraent is of most value to you insofar as entertainment is
2—Which instrument do you prefer? Why?
3—Has Radio prompted you to purchase records?
4—What difference do you think exists betwzen the two as amusement

5—Do you believe radio helps or hurts the musi¢ business?

Everyone is cogniz-
ant of the marked dif-
ference ‘which exists
between the radio set
and the phonograph.
When preparing onc’s
self for an aftermoon
musical concert, which
is to be intercepted by
the use of a radio

fair minded music
dealer will tell you
(today) that his business is steadily in-
creasing and that instead of being opposed
to the broadcasting of music by radio he
is ready to support it because it increases
his sales materially.

It is said that the broadcasting of music
by radio is an' advertising and selling cam-
paign for the music people by the radio
p-aple on such a large scale that it would
not be possible for any corps of music con-
cerns to duplicate it.

our records. The selections played by one
of the artists at one of the powerfu! broad-
casting -stations may not be new ones, but
they appeal to us and we must have them
—therefore. our trip to the music dealer
the next day in search of the selections we
chnse the night before. DOES THIS IN-
CREASE THE MUSIC DEALERS

pertinent fact???? .
Every indication points to the fact that

Www americanradiohistorvy com

receiver, you haven't
the slightest idea as
to what kind of music you are going to
have the pleasure of listening to. It may
be classical, jazz or popular music. No
matter what kind of a musical program you
finally tune in, there is no way of pre-
determining the selections which constitute
the evening’s program. Therefore, it is true
—that you have to get what you get when
you're getting it.

Quite the contrary with the phonographj

(Continued on page 1128)
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The Warning

By S. P. WRIGHT

its mystery.

&
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Many ,thi;;g: happen at sea that cannot be explained. The Caplain had told him not to laugh at
sailors’ superstitions. Nor did he when the warning caime. Read this gripping tale of the sea and

The Tuning Dial of My Set Was Turning; Slowly, Carefully, Smoothly, Turning to a Higher Wave: Tursing as Though the Hanc of an Experienced Oper-
ator Grasped the Knob, Exploring the Ether for a Signal. Up the Scale, a Slight Pause, and Down a Bit It Turned While I Stared, with Hammering
J Pulses,

OTS of things happen at sea, Sparks,

that can’t he accounted for; I don™

) admit to any more superstitions than

the average sailorman. but I will say

that I've heard of things—ves, and

scen them!—that couldn’t be explained by
books !

I'm not quite sure how we got into the
discussion, the four of us, hut somehow the
talk had shiited te sailors’ superstitions, and,
having scarcely shaken the dust of a small
Ohio town from my feet. I had attempted to
make light of them. Captzin Harrison. as
you have seen, promptly gave me their true
value.

Nelson, the mate, nodded in his deliberate
Scandinavian way, and Farrington, the sec-
ond mate. cast a disapproving glance at me.

“Sparks may be a good radio man. Cap-
tain.” said he, “‘but he's got a lot to learn
about salt water. Living on the ocean may
make a man a bit different, a little closer to
nature, so to speak, or perhaps there’s a
special Providence for mariners: he that as
itmay . . . . Do vouremember the case
of the Eastern Qucen, and the warning her
master had the night hefore she piled up off
the coast of China? Do you recall what Mc-
Masters, chief engiiieer of the old Glengarry

said before he died from exposure, after 11
days at sea in an open boat?”

Captain Harrison’s gulf-water blue eves
had a far-away look in them as he replied:
"We don't have to go so far away or so
far back as all that,” said the “old man”
quietly. “You haven't forgotten our last
Sparks, have vou?”

I knew by the looks that came over the
faces of the other officers that the story was
a tragic one. I said nothing, and waited for
the Captain to continue.

“Robert Foster was the way he signed the
ship’s articles. and he had hbeen Sparks of
this old tanker for three yecars or more; one
of the best operators I ever had. Perhaps
you knew him?”

I shook my head in silence. Harrison went
on with the story.

“He came into breakfast one morning look-
ing rather downcast, which was unusual for
him, and naturally, we asked him what was
on his mind,

“I had a funny dream last night he told
us. and went on to sav that he had had what
he called a ‘warning.” Just exactly what
his ‘funny dream’ was none of us ever did
learn

“That samc day oune of the halyards sup-
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porting the aerial parted and Sparks insisted
upon hxing it himself, as he always did. *
sea-going operator should never have to call
on a deckhand’ was the way he put it

“Well, to cut the yarn short, Sparks lost
ris hold, somehow, and crashed to the deck.
He was still alive when we picked lim up,
and for a while we thought he woukd live.
As luck would have it. we were just a few
hours from Key West at the time, and re-
gardless of orders, we put on every ounce of

.-am and made for port so as to get proper
wedical attention for him.’

Captain Harrison drew a deep hreath,
and seemed for a moment to forget the rest
of us; it was very evident that he had heen
very much attached to the unfortunate oper-
ator.

“When he heard that we had changed our
conurse, in spite of his suffering. he begged
us to go on and not bother with him. We
might as well have done so, for less than
half an hour later—he died.”

There was a suspicious Drightness in the
Captaijn’s eves as he finished the story.

“We buried him at sea, as he requested
when he knew he was slipping his mocrings
for the Last Cruise.

(Continued on page 1169)
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Radioizing the Country School
By HAL G. BORLAND

Radioizing the country school is a new born ides and has met with great success in the West, P

Through the use of radio receiving sets, the couniry school children hawe access o the latest news

of the day. the best music and various educational features that herelofore only the city children

have had. Radio is certain to play an important part in the educational svstem of the future. 1t

wwill cultivate wiore in the country school children than daily lessons.
e

Situated in Refmote Localities Where Pegple Speak of “The Outside World” the Country School

Cannot Give to the Children the Same Broadening Edu-

cation the City Children Receive. But with Radic Receiving Sets the Gap is Bridged. the Country Child is Able to Enjoy Music,-Lectures, Talks by Celeb-

rities on Any Number of luteresting Subjects.

EW Eugland had her steam-
heated log school houses, and the
Mississippi Valley instituted mo-
torized transportation to central-
ized rural schools, but it remained
for Colorado, that romantic land of gold
miners, cowpunchers and sheep ranches,
to bring out the combination of radio
telephony and sod school houses.

Out where old Pike's Peak each eve-
ning casts her cool shadow-mautle over
the El Paso county plains there is a
group of ranchmen and old-time pioneers
who regard their rural schools as a part
of their homes. And it is these men
with their far-sighted sympathy, who
have made the latest step forward in the
methods of rural pedagogy. They have
installed in several schools of El Paso
county and the surrounding territory
radio telephone receiving sets capable of
receiving messages and concerts broad-
cast from stations in Denver, Kansas City
and even as far away as San Francisco.

With this school year is being con-
ducted a severe test of the practicability
of radio in the rural school. And thus
far it has come out a strong winner.
Though a new movement, it is not lim-
ited to one struggling trial; throughout
an entire district on the plains east of
Colorado Springs the country schools
are this year being “radioized.”

One may now drive for miles without
seeing a cultivated field, then, perhaps
just after passing a large herd of range
cattle, drive to the door of a sod school
house of unimposing appearance and hear
the voice of a Chicago opera star or the
advice of a Los Angeles horticultural
expert. For more than a year the ranch-
men of this territory have been using
radio apparatus to get market and weather

reports which are sent out from Decover
and Kansas City; and through the efforts
of these “fans” the receiving sets were
installed in the schools.

Katherine L. Craig, State Superintend-
ent of Public Instruction for Colorado,
was approached by the ranchmen school
directors last spring relative to the in-
novation. The rural folks wanted to
know if the state superintendent would
object to their installing the apparatus in
their schools. They wanted to know
what sort of official reaction there was
te be to their “new fangled” idea.

“Excellent!” was the Superintendent’s
verdict. “It’s the best idea I've heard of
for a long time.”

“Then you really think it would be all’
right if we went ahead and installed the
receiving sets in the schools of our dis-
trict?” inquired the leader of the delega-
tion,

“I think it would be so much all right,”
answered the Superintendent, “that I am
going to suggest the same thing to every
school board in the state. It is one of the
best ideas I've had presented in years.
Go ahead and get your instruments and
make use of them. I'll back you up, and
I'll watch. your progress with the deep-
est interest.” :

They went ahead as they had planned.
A radio telephore receiving set was Rrst
bought and installed at the biggest school
in their district—a centralized school
with an attendance of more than 50. It
was tried out and found to work success-
fully. Messages were received from the
broadcasting stations not only in Den-
ver but in Kansas City and even as far
away as the West Coast.

Then other sets were purchased and
installed in the smaller schools of the
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The Influence is Obvious.

They also were found to be
catisfactory. Then things were left for
the summer, and everything was all
settled until school opened up this fall,
about the middle of September. Some of
them are holding short terms—some
seven months and some e¢ight nonths—
but all are making extensive use of the
radio.

A few dayvs after school started at the
big centralized school 1 was talking with
Andy McComb, head of the school board
and one of the old-time ranchmen of that
territory—a man who holds several thous-
and acres of choice grazing land and
who ships many cars of choice feeders
to the Denver markets every year. .

“Everything is sittin' pretty,” he grin-
ned. “Couldn’t ask for anything better.
All the kids are enthusiastic over the
prospects for this year, we've got a good
bunch of teachers, and the ‘kid-wagons’
—~motioning to a group of busses which
gather up the youngsters every morning
and take them home from school every
night—*are all running on schedule.”

“How's the new apparatus working?”
1 was anxious to get Andy's opinion of
the new radio outfit.

“What part of it do you mean?’ He
was beaming with pride. “You know we
put in several new things this summer—
the new heating system, the new ranges
in the domestic science rooms, and the
new radio outfit.”

“The radio.”

“Great!” Andy was thoroughly en-
thusiastic. “The first day we opened
school they had a big concert in the after-
noon, the whole thing broadcast from
the Denver stations. And every day since
then they've been getting stuff from all
{Continued on page 1132)

territory
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The Radio News

Radio News Lzboratories Have Been
in Eaistence for Two Years and
Were Formed for the Sole Purpose
of Testing Manufactured Radio Ap-
parastes ard Carrying on Experi-
ments with New Circuits and Re-
ceivers. The Results of the Tests
Given _Apparatus. Are Published
Each Moath in this Magaszine in
Order That tte Radio Public May
Know the Merits of All Instruments
Which Are Found to be Satisfactory.
The Reader Can Obtain Only a Par-
tial Idea from These Photographs
as to the Great Amount of Research
Work Being Carried on Coutinually
in the Laborarories. The Photo to
the Left Shows One of the Labora-
tory Eagineers Testing a New Type
of Receiving Set.

The Wavc-Length Range of a Receiv-

ing Set and its Selectivity are Two Very

Important Factors. The Man to the

Left is Checking Up These Factors in

a Receiver by Means of a Wave-Meter.

Another Set is Being Wired Up for
Testing Purposes.

The Laboratory ‘“‘Capac-
ity Bridge” Which Ac-
curately Measures the Ca-
pacity of Condensers
*" ranging from a Fraction
| of a Micro-Micro-Farad
Upwards.

s —
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Laboratories
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Before an In-
strument is
Placed in an
Experimental
Set it is_Thor-
oughty Tested.
The Photo
Above Shows
Two of the
Men Testing
and Assem-
bling the Parts
of & New
Type of Re-
ceiver.

Above: A Part
of the High
Frequency Ap-
paratus Em-
ployed Deter-
mining the
Breakdown
Voltage of Va-
rious Forms of
Insulation.
Left: One of
the Engineers
Testing Loud-
spcakers and
Transformers
with an Audio
Frequency O:
cillator and
Peak Volt-
meter.

PIRE——

announcement of Standard Frequency Transmissions

HE Bureau of Standards is transmit-
Tting special signals of standard fre-

quency about twice a month. The sig-
nals can be heard and utilized in general east
of the Mississippi River.

These special signals of standard fre-
quency are of use to testing laboratories,
transmitting station operators, and others, in
checking ‘wavemeters and adjusting trans-
mitting and receiving apparatus. Their ac-
curacy is better than three-tenths of one per
cent. Information on how to use the signals
was given in the February, 1923, issue of the
Radio Service Bulletin. More detailed in-
formation is given in Bureau of Standards
Letter Circular No. 92, which may be ob-
tained, on application, from the Bureau of
Standards, Washington, D. C.

All transmissions are by unmodulzted con-
tinuous-wave telegraphy. A complete fre-
quency transmission includes a ‘“general
czll,” a “standard frequency signal,” and
“announcements.” The “general aall” is
given at the beginning of the eight-minutz
period and continues for about two minutes.
This includes a statement of the frequency.
The “standard frequency signal” is a series
of very long dashes with the call letters
WWYV intervening. This signal continues
for about four minutes. The “announce-
ments” are on the same frequency as the
“standard frequency signal” just transmit-
ted, and contain a statement of the
measured frequency. An announcement of
the next frequency to be transmitted is thea
given. There is then a four-minute interval
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while the transmitting set is adjusted for
the next frequency.
Theé schedule is as follows:
Schedule of Frequencies in Kilocycles
(Approximate Wave-Lengths in Meters in

parentheses)
Eastern Standard

— Jan. 21 Feb. 5 Feb. 20

11:00 to 11:05 P. M. 500 1300 150
(600) (231) (2000)

11:¢12 to 11:20 P. M. 600 1400 205
(500) (214) (1463)

11:24 to 11:32 P. M. 700 1500 260
(428) {200) (1153)

11:36 to 11:44 P. M. 833 1600 315
(360) 187) (952)

11:48 to 11:56 P. M. 900 1700 370
{333) (176) (810)

12:00 to 12:08 A. M. 1000 1800 435
(300) (167) (689)

12:12 to 12:20 A. M. 1200 1900 500
(250} (158) (600)

12:24 10 12:32 A. M. 1400 2000 570
(214) (150) (526)


www.americanradiohistory.com

1074

Radic News for February, 1924

President Coolidge Addressing the 68th

=

Congress

At the Clerk’s Desk in the House of Represcntatives.

President Calvin Coolidge Made His First Address ro the 68th Congress.

This Wag the First Time

mm the History of Radio Broadcasting that a President’s Address to Congress Was Transmitted Through the Ether Direct to the Homes and Offices of

Thousands Upon Thousands of Citizens.

The Microphones that Picked Up President Coolidge’s Voice and Transmitted It to the Broadcast Statians Are

Crearly Shown in the Photograph. © Wide World Photos.

Radio Receprtion in the Grand Canyon

CANARY bird chirping in a room

in Los Angeles is heard in the depths
[ of a canyon 400 miles distant. On

August 10, a group of persons

hemmed in by sheer walls of 2,000
feet of rock paid silent tribute to the late
President Harding as his body was bemg
fowered into the grave. The results of the
first two games of the World's Series were
I\Stened to amid the roar of rushing waters
in a gorge 20 miles from the nearest railroad.
The same listeners on another occasion re-
ceived the contents of their own telegram
confirming their safety after a report kad
gained circulation that they had been killed
by rapid and swelling currents dashing their
boats against rocks.

If we were living in a period of the
“Arabian Nights” instead of the twenticth
century when scientific accomplishments en-
compass and even exceed the greatest flights
of imagination one would be prone to attri-
bute the events set forth in the precedmg
paragraph as dreams. In reality, however,
this account is faithful to facts, and it is
a tale of how radio. for the first time, -
vaded the roughest waters of 300 miles of
the Grand Canyon of the Colorado River.
This vehicle of communication was utilized

By S. R. WINTERS

on a surveying expedition recently com-
pleted by an exploring crew of the Geolog-
ical Survey, United States Department of
Interior. It was the crew's only means of
keeping in touch with civilization while on a
two and one-half months’ expedition down
the river distinguished for its dangerous
rapids.

The stringing of antenna wires across the
roof of a house or placing a loop aerial in
the corner of a room is, indeed, a tame
undertaking compared with the thrill of
planting a mast in a river bed and stretching
a wire for nearly a hundred feet beside a
rough-hewn mass of rock. A photograph
illustrating this article portrays more graph-
ically the picturesque arrangement than any
text could hope to do. This antenna could
be used for one evening, when it would be
uprooted and transplanted to another point
as the exploring party proceeded along its
course.

The thrill of planting an antenna on soil
heretofore not traversed or surveved was
great in itself. However, the experience of
clamping head telephones on your ears, ad-
justing the dials of the receiving set in
resonance with the ethereal world of concert
and speech, while closeted in the depths of a
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canyon, must he an unforgettable sensation.
For instance, at Vasey's Paradise the explor-
ing party filled their canteens, explored a
large cave, made survey of a possible dam
site, and camped on the limestone ledges at
the head of another rapids. Here radio
messages were received from KHJ, at Los
Angeles, Cal, though not without static
interference.

*The outstanding event received by radio
telephone on this memorable trip,” to quote
an interview the writer had with Herman
Stabler, a hydrauhc engineer of the Geo-
logical Survey, “was the announcement of
the death of President Harding. Camp was
made at the head of Soap Creek rapids,
about eleven miles from Lee’s Ferry, when
the party learned of the death of the Pres-
ident, three-quarters of an hour after it
occurred. This was probably before the
majority of the people of the United States
had heard the sad news. By the same means
of communication, the crew remained wdle on
August 10, as a tribute of respect to the
memory of the dead President.” Mark
Twain, who upon one occasion had been re-
ported dead, denied the story by declaring
the report was slightly exaggerated. Sim-
ilarly, this crew of explorers not only cor-
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A Number of
Views of the
Grand Canyon.
Despite the Fact
That There Is
Considerable Cre
in These Forma-
tions, the Parly
Were Able to
Receive Broadcast
Programs at thne
Very Bottom of
the Canyon.

unnn. 3

p————

The Camprug
Party and Their
Boats. The
‘Grand” Had a
Water-Tight
Compartment in
Which the
Camera and
Radio Were
Stowed to Pro-
tect Them While
Going Through
the Rapids

rected reports that they had been lost mn a
flood. but thev had the supreme satisfaction
of acknowledging, by radio, a telegram dis-
patched to Washington reporting their safe
arrival at Diamond Creek.

The boais had just been overhauled and
the radio telephone outfit repaired and in-
stalled at this point when KHJ, broadcast
station operated the Los Angeles
Times, broadcast the telegram announcing

wWww americanradiohistorv com

the safety of the party at Diawnond Creck.
On September 8, within the depths of the
canyon, the party, camping at the mouth of
Tapeats Creek, heard by radio of the disas-
(Continued on paye 1169)
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Oberlin College

T Oo?oo;

Station 8YAE is Well Laid Out and Lends a Pleasing Appearance to the Eye.

The C.W. Set is Only

a 10-Watter, But Has a 2-Amp. Kick that Jars Phones on the West Coast. There Are Two Receiving

Sets; One a Single Circuit Regenerative, Coverin
with Power Amplifier. Note the G.R.

HE anteuna system at 8YAE consists
of a six-wire flat top 55’ high and. 75!
long, swuug between two of the college
buildings. At the end of a 20’ fan lead-in,
a heavy stranded cable leads to the set which
15 located in one of the Physics Laboratory
rooms on the third floor. The counterpoise
covers an area of over 2,000 square feet
directly, beneath the antenna. It contains
cight strands on 23’ spreaders, and is 100
long. At a height of !5’ above the ground,
the CP. is the same distance below the
transmitter as the antenna is above it, bring-
ing the center of oscillation within the set.
The pipes of the city water system and the
college heating plant are used as earth con-
nection.
The C.W. transmitter employs two 5-watt
tubes in a Colpitts circuit. The plates are
supplied with 500 volts from an Acme 200-

150 to 400 Meters; and the Other, a B.C. Receiver
ave-Meter to the Extreme Left of Table.

watt transformer, and a chemical rectifier
of 12 jars. Ordinary jelly glasses are used
as:containers for the electrolyte, a saturated
sotution' of Borax. The plates are 6“x15”
lead and aluminum strips, bolted together
and supported in the solution by a wooden
crosspiece. The. height may bhe varied so
that any surface may be imnmersed. A
filter system consisting of two 2-mfd. con-
densers and a 15 h. choke renders the note
very pleasing and easy to copy according to
all reports on the signals. The regular
operating wave-length is 220 meters with an
antenna current of 1.8 to 2.0 amperes. Some
experiments on the lower waves brought
good results as low as 180 meters. The
plate milliammeter usually reads ahout 105,
and the filaments are burned at a constant
voltage of 78 A.C. supplied from the ter-
tiary of the power transformer.

Low-Power C. W. Records I[n

EMARKABLE records in low-power

C.W. transmission have been made

by  Mr. Maclurcan, of Strathfield,
New South Wales, Australia. Mr. Mac-
lurcan conducted a series of tests
with Mr. Hull, a Melbourne amateur,
and starting with a power of a little
more than seven watts, gradually reduced
his power until he was transmitting on as
low a power as .078 watt. The signals
throughout were clearly received. and Mr.
Hull signaled to Mr. Maclurcan asking him
to reduce still further. On the following
night Mr. Maclurcan again carried out tests
with Mr. Hull, and sicceeded in transmit-
ting messages which were quite readable in
Melbourne, ~although commercial stations
were working, on. a power of .044 watt.

Later on he again reduced the power, this
time to 012 watt, and althcugh some of
the signals were received in Melbourne, at-
mospheric disturbances resulted in others
not being readable. Mr. Maclurcan’s meas-
uring instruments were read by a separate
observer, and later were checked by Mr. E.
Joseph, an expert, and werg found to be
correct to within one per cent )

In view of the success met with during
the Melhourne tests. Mr. Maclurcan resolved
to carry out further low-power transmission
work, this time over longer distances, and
commenced a series of tests with Mr. Bell,
of Wajhemo, Shag Valley, New Zealand.

Commencing with a power of .7 watt, he
gradually reduced to 04 watt, then to .01
watt, and finaily to .0037 watt. Mr. Bell
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Radio 8YAE

The receiving ecuipment includes two
complete sets, one for use on amateur wave-
lengths., and the other for the reception
of broadcast programs. On the left of the
antenna switch is the single circuit receiver
used exclusively for relay work. It is a
home-made set employing the circuit used
in the Grebe CR-5 with one stage of audio
frequency amplification. The latter is found
amply sufhcient for all DX work, even wher
using the small indoor receiving aerial for
working through heavy QRN. It covers
the wave-lengths from 150 to 400 meters.

On the table to the right of the trans-
mitter is the broadcast receiver. This set
was built up in the laboratory and is used:
in connection with the weekly radio con-
certs given for students in the Physics lec-
ture- hall. [Either a three-circuit regenera-
tive-or a non-regenerative unit may be used
with this set. Two stages of radio frequency
and one of audio are provided. The last
unit on the right is a power amplifier and
loud speaker. Wita this outfit, musical
programs have been heard with remarkable
clearness several hundred feet from the louc’
speaker.

Radio 8YAE has been in active operation
since the first of the year. A staff of four
operators has kept tae traffic total well up
each month. In addition to this, the DX
records made by the 10-watt transmitter are
worthy of mention. Of some interest also
is the manner in which these records are
recorded in graphic form.

A large map of the United States was
mounted on a sheet of Beaver Board, and
a quantity of colorei map pins secured to
show the location of stations worked, heard,
and reporting. In the conrse of the last
season the pins have pretty well covered the
map from one coast to the other and from
Canada to the Gulf. Reliable communica=
tion has been established with every district
in the United States and Canada, the best
working records beirg with 6XAD in Ava-
lon, California, and.7SC in Aberdeen, Wash-
ington. On many occasions, . the signals of
8YAE have been reported QSA at various-
points on .the Pacifics Coast.

C. W. Trarcaer (GX), Chiei Operator,
263 Elnr St., Oberlin, Ohio.

Australia

replied that the signals were strong and
steady throughout, even on the lowest power.
In this case also the readings at Mr. Maclur-
can’s station were made by neutral observ-
ers.

CORRECTION

It reference to the diagram of Fig. 4 in
the article, “A Well Designed Short Wave
Receiver,” appearing in the January issue,
the ground -connéction should be eliminated.
With its use it is not possible to get below
180 meters. - Furthermore, the latter portion
of the caption of Fig. 2 should read, “It is
to be noted that the H.F. resistance of the
solid wire increases very rapidly with a de-
crease of wave-lengtn.
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Hamitorial
WHAT IS DX?

A few nights ago we were listening in,
hoping to pick up something worth while.
The twos came roaring in, the threes were
fair and the eights and nines pushed against
the diaphragms in fine fashion. While feel-
ing around we struck a five, two sevens and
a number of fours. “DX”, said we to the
gang in the corner repairing a 220 to 550
boiler.

“Yea,” said they, “who did ya get?”

“A five, two sevens and some fours,” we
answered.

“How come DX?” piped up one. “You
ought to get flocks of sixes with that lay-
out of yours;”"—from all of which the ques-
tion arises, when is DX and when isn't it?

Did you ever stop to think this over?
What do we mecan by DX. Everything
over 1,000 miles. no mattcr whether the re-
ceiver used is a one-lunger or a Super-
Heterodyne, or anything we may personally
think is long distance? The “Calls heard”
column means nothing to us unless we know
what kind of a receiver was used and the
power of the stations logged. Where is the
line to he drawn? Since physical charac-
teristics of a location have much to do with
reception, it is impossible to set ranges for
onc-lungers or Super-Hceterodynes, or any
other kind of a receiver, even unto the loop.
Won't some of you Hams relieve our minds?
Don’t tell us though, that anything over
1,000 miles.or 1,500 miles is DX, because if
you do, we will install a super-heterodvne
dingbatoflex and make it local stuff! In
conclusion we ask. where does DX start?

SINCE WHEN?

We had occasion to ask three Hams the
other day what kind of receivers they had.
One said, “A single circuit regenerative,”
which we found was of the feed-back va-
ricty. Another said, “A two-circnit re-
generative” which we were informed had a
single coil shunted by a V.C. and a vari-
pmeter in the plate circuit. The third Ham
said, “A thrce-circuit regenerative”; you
know, two variometers and a vario-coupler.
Now we ask you, since when? Ham No.
1 has a single circuit set. Ham No. 2 takes
out the tickler coil and sticks in a variome-
ter, and lo and hehold, it becomes a two-
circuit set! Ham No. 3 uses a primary and
secondary and a plate variometer, so he has
a three-circuit set. \What we want to know

is, why the tickler coil is disregarded. The
plate circuit is controlled by the tickler cotl,
just as in case No. 2 and No. 3 the plate

circuit is controlled by the vari-
ometer. So far as were con-
cerned, Ham No. 1 has a two-cir-
cuit tuner. Try and make us think
different. Of course, if we are
speaking of the number of knobs
and dials, that’s a different matter.
If Ham No. 1 wants a single-cir-
cuit tuner he’s got to take the tick-
ler coil out. What say?

WATCH YOURSELF!

There are some umpty ump

thousand broadcast listeners in the A

United States at the present tirie,
and the majority of this gang can
be termed radio bugs, meaning they
are nuts about radio. They aren’t
happy unless they can experiment

John L. Rein-
artz and His
Balanced C.W.
Transmitter
with Which He
Worked
French 8AB
for Two Hours
Straight, on
the Evening
of November
27. 8AB Uses
the Same Cir-
cuit and
Both He and
Reinartz Have
Been Work-
ing on a
Wave of 100
Meters. The
Balanced
C.w. Circuit
Was De-
scribed in the
Last Issue
of Radio
News.

© Foto Topics

with all the new circuits and if they can't
hear KHJ or W)Z, depending upon wtether
they are on the west or east coast, they can
at least say they do. This is perfectly all
right, as a good radio man shouldn’t let goli-
ers and fishermen put anything over on him
when it comes to stories. When it comes to
radio bugs. though. you can’t beat a dyed-in-
the-wool Ham. If some one in :he morning
tells him that Litz doesn’t compare with No.
14 D.C.C, he argues about it the rest of the
day. He is more nuts about it than the
average BCL. He eats, sleeps and talks
radio. He is off~—completely spoofy. We
know a young Ham who radiates radio.
One night he was heard to say m his pray-
ers: “Dear Lord, this is Sammy sending,
please QSY to 150 meters, there is QRM
on 200.”

Mr. Florsham and His Station 2UV, London, England. A 10-Watt C.W. and Phone Set Employirg the
1DH Circuit is Doing Service. 2 UV Says He is Going to Jack Up His Power for the Trans-Atlantics.
American Hams are QSA at His Station.
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The moral is: Lay off once in a while or
you'll go batty. Don’t be a Boiled Owl more
than two nights a week. Sec the girl once
in a while (and for the OW's, take a shot at
a romantic movie) and ease up on that por-
tion of your brain that has to work over-
time on radio matters.

Calls Heard

This space is set aside each month for the listing
of amateur calls heard. We invite you to send
us a list of the stations you have heard, typewritten
if possible. or at least sufficiently readable to
prevent mistakes. Print the calls on a separate
sheet of paper, using but one side. These
should be arranged alphabetically for each dis-
trict. To distinguish the stations that have been
worked. they should be put in parenthesis, and.
accordmg to the rules now in use, the C.W.
stations should be mentioned in a scparate list.
The lists should reach us by the first of the
month for @ublication in the following issue.

LEONARD STROBEL, AKRON, OHIO

1AF, 1ASI, 1BES. 1BGC, lBOM ICMP,
ICRW, 1DD, 1DE, 1FB. 1GL. 111, 1MC, IRR,
1YB, 1YK, 2ABG, 2ADB, 2ATFS, "AGC 2AGX,

2AU. 2BDO. 2BEM, 2BQII 2BTX, 2BUM, 2BY,
2BYF, 2BZV. 2CKN, 2CXD, 2CXL. 2FH, 2GK

2HH, 28U, 2TR, 2UU, 2WA, 2XI, JAFS, JBBV
3BDO, 3BFC. 3BGT. 3BMN, 3BOF, 3BOP
3BWT, 3CBL, 3CFV, 3CHG. 3CIM,
. 3TR, 3UU,
WAL 3WB, 3NA, >, 4DB, 4DM.
4DN, 4EB, 4EQ, 4FA, 4FG. 47T, 4GL, 4GT, 4GW
4GZ. 4JH. 4)U, 4KC. 4KU, 4MB. 40A, 40OM,
4OF, 4UU, 4ZA, SABD, SABY, SAEO. 5A FS,
5AGJ, SAIJ, SAIR, SAIU, SAMF, SAMH, SAMS,
SAN, SBM, 5BX, SCT, 5DA. SEK, SER. 5FK,
5I°V, 5GI, 5(] SGN, SGM. SIIL. SHT. SIA, SIF,
SIN, 5JN. SKS. SLR. SME. 5MI, 5MK, 5‘\(0
SNJ. 5NK, 50V, 5PH, 501.. 5RD, 5SK. 5SL.
SUK, sUP 5\\70 SXA, SZAS, 5ZAV, SZH, 5ZZ,
6ANB. 6AVV. 6AWT, 6BCL.
"6TM. 6ZAH. 6ZAS, 6ZV,
9AAS, 9AAL, 9AAW, GACQ. 9AFU,
9AC\ 9\HY 9AIC, 9AIM, 9AJE. 9ATV, 9AKI '
9AME. 9AMO, 9AMU, 9AN. 9A0U, 9APE,
9AUS, 9AUY, 9AWF, 9AWNM, 9A\V\'S YAXX.
9BAB. 9BAZ. 9BRG, 9BES 9BEZ 9BFI, 9BFP,
9BG, 9BHN, 9BIS. 9BJO, 9B}\C 9BI\H 9BKO

9BLG, 9BMU, 9BOG, 9BRK, 9BSH, 9BSV.
9BUO, 9BVN, 9BZI, 9BZY, 9CAK, 9CAQ,
9CCH, 9CCS, 9CC\V 9CCZ, 9CDO, 9CEE
9CFS,’ 9CHD, 9CPG, 9CPX, 9CRX, 9CTE,
9CTR, 9CUD, 9CVS, 9CWC, 9CYF, 9CYQ,
(Continued on page 1158)
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Remote Control of a High Power

PLATE DELAYED

Radio Station’

By CHARLES SPEAKER, R.E., Navy Department

& 5
| Describing the system on trial at the radio station. drlington, Va. A similar arrangement might &y
be used by the amateur whose transmitter is located at a distance from the receiver. 1 1

Ty

Fig. 1. Photograph of
the Remote Control
System Employed at
the Naval Station at
Arlington, Va. The
Keying Circuits Are
Situated at Washing-
ton, D. C. A Press
of One of the Trans-
mitting Keys Auto-
matically Starts the
Motor Generator and
Lights the Filaments
of the Tubes. A Re-
lease of the Key for
More Than Fifteen
Seconds Automatical-
ly Closes Down the
Transmitter.

A

PLATE KEYING
RELAY

TIME RELAY

S most of the readers of Ranio NEws
probably know, it is not customary
for the keying operator of a large
radio shore station to be located at
the transmitting station itself., He is

usually at some “message-center,” miles away,
and keys the transmitter over a telegraph
line. For example, the high power Naval
arc at Aunapolis is controlled over a wire
from Washington, D. C,, a distance of about
forty miles. Likewise the high power Alex-
anderson alternator station of the Radio
Corporation of America at Rocky Point,
Long Island, is controlled from the Radio
Corporation message center at 64 Dlroad St,
New York City.

The receiving apparatus over which the
keying operator receives answers to his mess-
ages is usually located at the message cen-
ter. At Arlington the message center is lo-
cated in the Army and Navy building, Wash-
ington. D. C. There are two of these, one
is used by the Army and the other by the
Navy. Both services handle outgoing traffic
throngh the Arlington station. The Army
Arlington traffic is sent out with call letters
WXY and the Navy uses the old N\
call.

SIMPLEX AND DUPLEX OPERATION

Of course, the apparatus at the message
center may be so arranged that the keying
operator receives answers to the messages by
listening in on the receiver at the closc of
each message. This method of handling
traffic is called simplex operation. Often,
however, the keying operator does nothing
but transmit leaving the receiving to be dgne
by another operator seated beside the keyving
operator. This method is called duplex

operation. i
It will be at once evident that the duplex

*Released by permission of the Director of
Naval Intelligence.

method of operation results in greatly in-
creased speed of handling traffic. When the
keving operator does not have to wait for
an answer to his messages he can send to
many stations within a given traffic period.
The duplex system reslts in systematic traf-
fic in such a way that it can be handled on a
schedule basis. It eliminates a good deal of
the uscless calling in “raising” a station to
which the usual non-schediled simplex meth-
od is subject. A very important advantage
is that full use is made of the transmitting
machinery during a traffic period for it does
not have to run idle while the keying op-
erator listens, as in simplex.
THE ORDER WIRE

When the keving operator is located at the
distant message center, certain important
problems connected with the starting and

stopping of the transmitting apparatus arise.
It has been the practice to provide an “or-
der wire” between the message center and
the transmitting station over which the key-
ing operator can tell the opcrator on watch
at the station when to start the motor-gener-
ators or light the filaments of the transmit-
ting tubes. The use of such an order wire
means that there must be the closest co-op-
eration between keying operator and station
wperator if no time is to be lost in handling
the trafic. The order wire is at best a troub-
lesome arrangement.

In the case of the Arlington alternating
current tube transmitter which is now hand-
ling the 2050-meter broadcast formerly done
by the Fessenden spark, it was decided to
make the transmitter completely remote-
controlted from the message center, doing
away with the order wire. The require-
ments for such complete sutomatic remote
control may be summarized as follows:

(a) Automatic means must be provided
for starting and stopping the motor-genera-
tor when the keying operator wishes to begin
or has finished sending messages.

(b) Automatic means must be provided
for lighting and extinguishing the filaments
of the vacuum tubes prior to starting and at
the close of operation.

(c) Means must be provided for pre-
venting the application of plate voltage to
the tubes until the filamenzs have come up
to full brilliancy. Otherwise the tubes may
be damaged.

(d) Means must be provided for remote
“keying” of the transmitter, that is, start-
ing and stopping the antenra current as the
operator makes dots and dzshes.

REMOTE CONTROL SYSTEM AS USED AT
ARLINGTON

The above requirements have been met in
the case of the new Arlington alternating-
current tube transmitter by the use of so-
called delayed time limit relays which are
shown in the close-up view of the left front
corner of the transmitter, Fig. 1. Power
station men will recognize -hese relays as a
modified form of the protective inverse time
limit relays which are provided at generating
station switchboards to protect the machines

(Continued on page 1179)

High lension plate transt
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Pig. 2. Complete Circuit Diagram of the Remote Control System. Closing the Key Circuit Operates

the Pirst Relay Which in Turn Closes the Circuits to the Delayed Time and Plate Keying
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Transient Phenomena [n Audio Frequency Transformers

'-iliﬂ.li.\lJII.

IIUI'-"IHlt'lt"it"-t||.n'.'n'.'ua..a..-n..--n.J.,.n-.;nl...nl.l-n.fn.}'.lll

Very Few People Have a Conception of What the E
Oscillogram Will Serve to Illustrate. At the Top is Shown a Pure Sine Wave or Alternating
In Order to Amphfy This Complicated Wave Without Distortion, the Transformer Must Be So

Been Modulated by Ever-Changi Voice Fr

AEYAALAAL

By ALLEN D. CARDWELL

We are pleased to have the opportunity of publishing this article on audio frequency transform-
) ers. Mr. Cardwell has revealed the important considerations in transformer design and points out
the limitations of those on the market at the present time. You are sure to find this an wteresting

discourse.

Has to C d with in the Design

Designed as to Amplify Equally All Freq

O much has been written and published

in the radio press upon the subject of

audio frequency amplifying systems

that it might be deemed presumptious

to come forward at this hour with un-
orthodox ideas as to the basic principles un-
derlying the problems involved. It does seem,
however, that some very important considera-
tions have been left untouched by practically
every savant upon the subject—and upon
these points, it is my hope to suggest some
hypotheses which may prove interesting, if
not scientifically conclusive.

In audio frequency amplification, we are
generally dependent upon vacuum tubes
coupled by transformers. Thus we have es-
sentially a progressive set of relays intended
to control higher and higher voltage and
current variations so that on the output side,
the original signal strength may be increased
some 300 or 3,000 times—enough to operate
loud-speaking devices.

An audio transformer is partly a voltage
amplifier and partly a loading device of such
constants as to utilize the tube at maximum
efficiency. In this respect, we begin to deal
immediately with such well-known factors as
tube impedance, turn ratios, mutual conduc-
tance, etc. So we have an ocean of technical
verbosity in which to swim in any direction
for an interminable period of time without
reaching any particular island of fact in
practical results.

It is from this theoretical conception of
the duties of an audio transformer that we
have been led to believe that the amplifica-
tion factor of a transformer at different fre-
quencies begins to tell the efficiency of the de-
vice—a questlonable assumption. In tele-
phone parlance, when we express the “miles
of cable amplification” of a transformer at
different frequencies we have derived a curve
of the particular instrument and from this
we can note its efficiency—at least this is the
popular practice.

As a general rule, the “curve” of the trans-
former is dependent upon the “average” effi-
ciency of the transformer at different fre-
quencies which in audio considerations vary
between 50 and 5.000 cycles.

The significant fact proved in practise, al-
though not accepted by present-day engineers,
is that such curves mean very little because
we are dealing with constantly changing min-
ute variations and not *voice envelopes,”
which are the assumed frequencies in the
sense in which these measurements are
generally made.

An audio transformer depends not upon
its :ieady alternating voltage as represented
by the voice envelope, but upon its instantan-
eous reluctance at all phases of a highly com-
plex impressed voltage.

The static characteristic of a transformer
when tested in a laboratory, may be as sym-
metrical as you please, but it has no practical
value in estimating audio frequency effects.

The sound of “O” for example impressed
upon an ideal diaphragm and transferred in
voltage variation upon the grid of a tube,
will have a characteristic envelope due to the
timbre and pitch of the speaker's voice. If
this voice envelope is analyzed when it is
impressed upon the transmitting diaphragm,
and when it is emitted from the receiving tele-
phone it will be evident that quite a little
has happened to it.

TRANSMITTERS ARE STILL IMPERFECT

First, the transmitting devices in practical
use are not perfect, otherwise there would
be less criticism of the modulation effected
by hundreds of broadcast stations. We
have mechanical inertia effects, echo and
blast effects, resonant effects, damping effects
—a dozen or so factors due to the character
and shape of the material used to pick up
the sound and to transmute it into electrical
values to the grid of the first tube or tubes.

At the other end, we have the same diffi-
culties operating upon our telephone receiv-
ers only in a more acute form, because all
the distorting effects of the microphone,
tube and telephone coils, are now affecting
another diaphragm which is also subject to
inertia, resonance, damping and hysterisis.

These defects we find very common in com-
mercial telephone systems in spite of years
of the most intensive engineering research
and an enormous investment devoted to over-
coming line problems such as cross-talk,
voltage drops, inductance and capacity ef-
fects, microphone and receiver sensitivity.
While there is considerable distortion on
wire telephone systems it is not necessarily
objectionahle hecause we do not commonly
use the telephone for esthetic purposes such
as listening to concerts, coloratura sopranos
or dramatic readers. The line telephone is
utilitarian—it is for the communication of
spoken words, and as long as the speaker
is understood we accept it as satisfactory.

Obviously, we are dealing with no very
simple problem. Audio currents can hecome
even more difficult to analyze than those of
radio frequency.. The telephone engineers
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of Audio Frequency Amplifyin § Transformers. The Above

milar Wave After Having

h and Music and to Immediately Respond to Their Rapid Variations.

have put in years of patient and ex-
haustive toil upon the subject and most
of them will admit that they still have a
few problems left to work upon. It is,
therefore, a proper caution to the average
radio student to advise that he be not too
confident of his knowledge on the audio side
of his receiver. For example, the char-
acteristic of the vacuum tube may introduce
abnormal variations of part of the signal ine
tensity where the impressed .voltage passes
the straight portion of the characteristics.

We seldom can draw a true curve of a
single tone or sound which is pure or which
repeats itself on every cycle without varia~
tion. It will, if the sound is continued the
proper fraction of the second, go through a
series of repeating patterns, but seldom does
this help us, because, for practical purposes,
we are dealing with sounds as we use them
in music, singing or speaking.

Fourier showed that any complex wave
form could be reduced to fundamental wave
forms. In natural speech or music these
wave forms are not simple sine form waves,
but are made up of many component higher
frequencies. Otherwise one person would
speak about the same as another and one
violin would be about as good as another,
whereas, they are individually recognizable
by their endless variation.

If, instead of using a telephone receiver to
transmit the message via the auditory nerves,
we would use an oscillograph or a ncedle
scratching these voice variations on a
smoked glass cylinder, we would have rather
dificult work in deciphering the speech be-
cause the transient variations are only intel-
ligible when scrambled together.

Furthermore, no two ears hear the same
sounds in the same way. Some are more
responsive to certain frequencies than to
other frequencies.

However, let us forget all these obstacles
and let us consider simply the characteristic
action of an audio transformer as an elec-
trical device.

In a general way we understand that if we
vary the voltage on the primary winding
of a transformer, the secondary voltage will
be more greatly varied if it contains a larger
number of turns, the inductance of which is
part of the field of the primary. Any text
book on radio will give you this general
basis and it seems obvious at first glance
that if the turn ratio were run up far enough,
we could produce almost any degree of sig-
nal increase we desired.

(Continued on page 1114)
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The Theory, Construction and Use of an Inductance-
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The Arrangement for a Simple Methol of Meas-
uring Capacity.

: LTHOUGH the terms “induct-
ance” and ‘‘capacity” are two oi
the most common in radio, and
although practically every text
book or magazine article dealing

with radio gives critical values for the

inductances or capacities in question,
nevertheless there is a particular dearth
of practical data in regard to the actual
measurement of these most important
quantities, The object of this paper is
to give practical information on the
theory, construction and use of an in-
strument which will measure these values
with a very high degree of accuracy.

The design of the inductance-capacity
bridge described in this paper is such that
the number of parts is cut to the mini-
mum for the benefit of the amateur who
has little money to spend, the main parts
of the instrument being used for the
measurements of both inductance and
capacity, and the whole being combined
in one instrument instead of the usual
two Separate instruments.

THEORY

Probably the simplest method of meas-
uring capacity is by means of the ballistic
galvanometer as seen in Fig. 1. When a
capacity C is charged to a potential V.,
the condenser contains a quantity of elec-
tricity Q, where Q = CV. Q is expres
sed in coulombs if C is in farads and V
in volts. If this quantity of electricity is
suddenly discharged through a ballistic
galvanometer, the resulting deflection wili
be proportional to Q, so that Q = kD,
where D is the deflection of the galvano-
meter, and k is the galvanometer con-
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Fig. 2
The Wheatstone Bridge Method for Measuring
Inductance.

-known

Capacity Bridge
By PALMER H. CRAIG

J Although the theory, construction and use of inductance-capacity bridges have been taken tp nu-
merous times in the past, none hawve managed to put the subject before the scientific experimenter
and amateur in so concise a manner as Mr. Craig has succeeded in doing in this article.

stant, i.e., the number of coulombs re-
quired to produce a deflection of one cen-
timeter. In order to determine k, con-
nect a condenser of known capacity to a
cell of known voltage, and after the con-
denser has charged for a second, dis-
charge it by means of the D.P.D.T. switch
into a galvanometer. Reverse the term-
inals of the battery and repeat. Use the
mean of these two deflections to calculate
k. Now with a cell of known voltage
and a condenser of unknown capacity we
can calculate C by means of the above
equations.

The ballistic galvanometer method just
described is, however, not sufficiently ac-
curate for radio purposes and will give
only a rough approximation to the true
value of capacitance. The method is.
nevertheless, of great help as a first step
toward the actual value to be determined
by the more accurate method to be de-

D.C. source (2v) 5./?’5 TSW.
1
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A Simplified Arrangement for Measuring Induc-
tance with the Use of a Wheatstone Bridge.

scribed later, because it is often extreme-
Iy dithcult to guess cven a rough ap-
proximation to the true value, and in the
Wheatstone bridge method set forth in
this article it is very helpful to know
roughly the approximate limits between
which the correct value of the condenser
lies, especially in the case of condensers
of large capacity where approximation by
the Wheatstone bridge method is rather
tedious owing to the relatively large di-
electric loss resistance of large conden-
sers having dielectric other than air.
The fundamental principles of the
Wheatstone bridge for the measurement
of resistance are probably familiar to
every advanced amateur or, if not, may be
found in any college textbook on ele-
mentary physics, such as “A Text Book
of Physics,” by W, Watson; “College Phy-
sics,” by Kimball, or “A Text Book of
Physics” by Duff. An adaptation of the
Wheatstone bridge for the measurement
of inductances is given in Fig. 2. In this
diagram L, and L: are the known and un-
inductances respectively, r, 1,
R, R: are non-inductive resistances, the
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latter two comprising a ratio arm
the unknown inductances may beu:ngaI:E
ured far beyond the normal range of the
standard known inductances. The opera-
tion of this bridge is as follows: (cf. Lab-
oratory Manual by L. M. Alexander
Page 25). A balance is first obtained on
D.C. (one 2-volt storage cell being used
as a source of D.C.) by adjustment of r,
andr.. R;and R, are set a* approximately
the correct value before adjustment of r,
and r, is begun. When the bridge is bal-
anced on D.C. we have
i, =ri

A.C, from a microphone hummer or buz-
zer, is then thrown on, and the variable
sel_f-.mductance L, is adiusted until a
minimum sound is heard in the telephone
receivers. Since the resistances have not
been changed, the D.C. relations hold for
resistance, and the only ckange is the in-
ductive drop caused by the A.C. For a
balance this drop across arm 1 must equal
that across arm 2 and is:

e = 2nf L,
where f is the frequency of the A.C.
source. The drop due to the inductance
in arms 1 and 2 will be

E,=2nfL,i,
y E,=2rf L,j,
Siuce the drops must be equal for a bal-

ance

L Li=Lj,

Since there is no inductance in R, and R,
R,i;, =R, i

Dividing one equation by the other, the
bridge relation js

L_R

L. R,
Thus, knowing the ratio hetween R, and
R, and L, being known, we can calcu-
late L. immediately.

Fig. 3 is a simplified form of Fig. 2
I this arrangement switches 1 and 2
(which in practice should e combined in
one D.P.D.T. switch) switch the source
of supply from D.C. to A.C, and at the
same time switch the method of detection
from galvanometer to phones. R, and R:
are the ratio arms and Lx and Ls are
respectively the unknown and known jn-
ductances. Switch 3 throws the D.C. bal-
ancing resistance, r, into either the L,
arm or the Ls arm. This arrangement
provides a very reliable method for the
measurement of inductance, and is the
type employed in this paper. The author
has, however, combined with this instru-
ment a method of measuring capacity

G
L lsur o
Phones ~ 2p w——e
g 1 4c
G

Fig. 4.

An Adaption of the Wheatstone Brid the
Measurement of Capadtyr.l ge for the

&
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which follows similar lines. Fig. 4 gives
the simplified capacity bridge hook-up
which is here employed. Fig. 4 is again
uan adaptation of the \Wheatstone Bridge
principle wherein the unknown conden-
ser, C,, is balanced with the variable con-
denser of known capacity, C.. When a
minimum sound is heard in the phones
the balanced condition has been rcached.
A variable known resistance R is so ar-
ranged that it can be thrown into either
arm for a ratio balance. This cnables us
to determine capacities far beyond the
range of the known condenser; thus with
the proper ratio, capacities many times
that of the standard condenser can be
rcad, or on the other haud, capacities
much smaller than the lowest appreciable
reading on the standard can be had by
simply adinsting the value of the resist-
ance and throwing it into the desired arm.
CONSTRUCTION

Fig. 3 for the measurement of induct-
anice, and Fig. 4 for the measurement of
capacity are combined in Fig. 5, which
gives the internal wiring of the complete:
inductance-capacity bridge. Fig. 6 gives
the external panel layout of the instru-
ment. The apparatus comprises a stand-
ard inductance consisting of a variometer
which has been calibrated accurately, a
calibrated condeuser, a set of inductance

Cs
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ratio arm resistances of known value, and
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switches. The calibration of the vario-
meter, condenser, and resistances will he
done by the Burcau of Standards for a
small fee. or any well equipped college
physics lahoratory should be able to do
it. Sometimes the makers of the better
class of instruments can furnish a calibra-
tion curve of the particular instrument
which you buy. Tt is well to buv the
finest variometer and condenscr obtain-
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Fig. 6
Panel Layout of the Inductance-Capacity Bridge
howing the Position of Each Control.

able for this purpose, because it is es-
sential that the constants of the instru-
ment should not change to any great
extent, otherwise the readings will be
fnaccurate. A master anti-capacity switch
( a 4-pole double throw switch) is em-
ployed to switch the instrument from an
inductance bridge to a capacity one. The
small switch to the upper left in Fig. 6
is used to switch the resistance (con-
nected to the binding posts at the lower
right, marked "“Res. Box") from one arm
of the bridge to the other. This resist-
ance, which should be one of known
value, may be cither the well known Leceds
& Northrup 0-10,000-ohm type or a simi-
lar instrument. The amateur may con-
struct such a resistance by winding ac-
curate lengths of thin resistance wire on
spools and arranging a switching sys-
tem so that the resistance may he varied
in steps of 1, 10, 100, and 1.000 ohms.
The resistance per unit length of any
wire may be obtained from the manu-
facturer’s catalog or from the Electrical
Engineers’ Handbook. The instrument

F1g.5

Complete Schematic Diagram of the Inductance-Capacity Bridge Which s a Combination of the Circuits
of Figs. 3 and 4.

should have a maximum resistance of 10.-
000 ohms. This resistance is used as a
ratio  arm  when  capacitics are  being
measured, and as a D.C. balancing resist
ance when inductances are being meas-
ured.

The inductance ratio arms in the upper
center of 1ig. 6 can be made by the ama
teur in exactly the same way as the ratio
arm resistance described above. Both oi
these inductance ratio arm resistances
should be as near non- m(luctnc as pos-
sible. They should be varied in steps ot
1, 10, 100, and 1,000 ohms. These resist-
auces are used only for the measurement
of inductance.

The upper right-hand small switch in
Fig. 6 throws the D.C. supply on or off.
The direct current should be obtained
from two dry cells or a single storage
celt and is used only for the D.C. bal-
ance on inductive measurements.

The miniature double pole douhle throw
switch in the lower center of Fig. 6 is
used to change the electrical supply
from D.C. to A.C. in inductive measure-
ments. When capacntances are being
measured this switch is always on “A.C.”

The A.C, supply may consist of an or-
dinary radio test buzzer having a high
note, or a microphone hummer may be
nsed for better resutts. Tt is desirable
that the A.C. supply have as near a pure
sine wave as possible, and harmonics
should be avoided in order to facilitate
finding the minimum point when testing.

THE INSTRUMENT IN USE

To measure capacitance, connect the
test buzzer or other source of A.C. to the
posts marked “AC.” Connect the un-
knm\n capacity to posts marked “Cx”
tsce IYig. 6), and connect phoncq and re-
sistance hm( to their respective hinding
posts. The three posts marked Cs are
for the purpose of shunting the standard
variable condenser by a fixed standard
condenser or putting such an auxiliary
condenser in series with the standard.
In the first case connect the auxiliary comn-
denser to posts marked 1 and 2, In the
second case to posts 2 and 3. At all times
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except when the auxiliary condenser is in
series, the posts 2 and 3 should bhe bridged
externally. Ordinarily the auxiliary con-
denser is not necessary (and posts 2 and
3 are bridged), but this condenser is em-
ployed only when working at the extreme
points of the scale, i.c. when measuring
very high or very low capacities. \WVhen
the auxiliary condenser is used its value
should be calculated with that of the
standard for the determination of the
unkuown.  If shunted, add the capacity
of the auxiliary condenser to that of the
standard variable; if put in series, use the
formula

{ {

= _
g ety
where C, is the combined capacity of the
auxiliary and standard, C. that of the
standard, and C, that of the auxiliary con-
denser.

(Continued on page 1136)
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SECONDARY

INSIDE LEADS & CENTER TAP
OU;!'SIDE LEADS

. OUTSIDE LEADS

PRIMARY

An Improvised Push-Pull Transformer. Two Sim-

ilar Coils Mounted on One Core Form a Very

Efficient Instrument, Having Center Taps in Both
Primary and Secondary Circuits.

T seems to be the practice of the pres-
ent day to evolve new vacuum tube cir-
cuits, the main idea being to simplify
the apparatus and make one or two tubes
do the work that previously required
three or four. Most of the work along this
line has been with regenerative and radio
frequency amplifving circuits. Little has

The Balanced Feed-Back Power Amplifier

By CLYDE J. FITCH

) Auninteresting and comprehensive article on a new form of audio frequency amplifier which con-
F  tains a number of improvements over similar types. Standard push-pull transformers ar: used.

same two tubes connected so as to give
one more stage of parallel amplification.
While one tube has positive feed-back and
tends to howl, the other has negative feed-
back and absorbs and prevents howling. The
two effects exactly balance each other and
allow the entire output to be fed back to
the input. In consequence, this circuit is
equivalent to one step of push-pull amplifi-
cation and one step of straight amplification

Radio News for February, 1924

coil connect to the grids of the tubes, as
shown, so that one tube is always oper-
ated 180 degrees out of phase with the
other. In other words, when the grid of
one is positive, the grid of the other is
negative. The primary coil of the output
transformer T2 has a center tap which con-
nects to the “B” batterv. The two ends
of this coil connect to the plates of the
tubes, which are also 180 degrees out of

L e ATp—

The Standard
Push-Pull Cir-
cuit. Note That ~
Two Transformers
Having Tapped
Windings Are
Employed.

§ s

72

with two tubes in parallel, which, of course,
in the ordinary circuit would require a total
of four tubes. In actual practice, however,
it can be assumed to be equal to a three-
stage transformer coupled amplifier, except
that only two tubes and two push-pull trans-
formers are required. Theoretically it will
give four times the amplification and twice
the output of a two-stage amplifier.

THE CONNECTIONS

Before describing the circuit in detail, we
will first discuss the action of the standard
push-pull amplifier, as shown in the diagram.
(Fig. 1.) This circuit requires two push-
pull transformers, which are similar to or-
dinary audio frequency amplifying trans-

Inpu?

Il
oy ¥

T TR TR

In This Circuit
Only One Push-
Pull Transformer
is Employed. The
Use of a Loud
Speaking Phone in
the Plate Circuit
of Each Tube
Eliminates One
Transformer.

Phones

Fig. 2

been done with the audio frequency ampli-
fiers. Perhaps one reason for this is that
audio frequency regeneration is not consid-
ered practical-—especially when the frequency
is rapidly changing, as in music or speech
reception—because the circuit tends to oscil-
late at its own natural period, setting up 2
loud how!l. Yet in a cascade audio amplifier
the last tube is usually worked to the limit
of its output, while the first one does very
little. This indicates that great improve-
ments are possible.

In the following circuits a special system
of regeneration is employed which can be
used with radio as well as audio frequency
currents, and the arrangement is such that
there is no possibility of howling or oscil-
lating, regardless of the amount of energy
regenerated or fed back. This system makes
use of two tubes connected so as to give
one stage of push-pull amplification, the out-
put of which is fed back to the input of the

formers except that they have_taped wind-
ings. The input, or primary coil of the first
transformer T1 is connected to the receiving
set. The secondary coil of this transformer
has a center tap (which should be exactly at
the center) which is connected to the fila-
ments of the two tubes through a suitable
“C"” battery. The two outside ends of the

Fig. 4

phase. The secondary coil is connected to
the loud speaker, as shown.

This circuit not only gives greater am-
plification than the ordinary l-step amplifier
but it amplifies with much less distortion.
Amplified music and speech are exception-
ally clear with this method. It is claimed
that this circuit produces nine times the
output of the same two tubes connected in
parallel with the same amount of distortion.

The ordinary iron core audio amplifying
transformer introduces much distortion, due
to its great inefficiency on the notes below
1,000 cycles. In a two- or three-stage am-
plifier the lower notes are amplified very
little, while’ the higher ones are enormously
amplified; therefore the fewer amplifying
transformers we have in a circuit the bet-
ter will be the quality of the reproduced
speech or music. To eliminate one of the
push-pull transformers in Fig. 1, the circuit
shown in Fig. 2 may be employed. We not
only eliminate one iransformer, but also
much distortion. It will be noted that two
loud speaking phones are used in this cir-
cuit, one in the plate circuit of each tube.
The two phones may be clamped to one
horn as shown. It may be necessary to
reverse the leads to one phone for best re-
sults. A phone with a center tap on its
winding could be used in slace of the two
phones.

BALANCED TRANSFORMERS
Referring to Fig. 1 again, if the two push-
pull transformers were perfectly balanced
and the voltages of the “C” and “B” bat-
teries adjusted so as to operate the tubes
on the straight portion of their character-
istic curves, no current would flow through

This is a Dual

Amplifier Circuit.
Input No. 1 Op-
erates_the Tubes
Push-Pull Fashion lnpu?t

No. 1

While Input No. 2
Operates the
Tubes in Parallel
and Feeds Loud
Talker No. 2.

a1 R

loud speaker
Nz

wWwWw americanradiohistorv com

Fig. 3
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the center connection marked X, and we
could connect something in this lead, such as
the secondary of an amplifying transformer
without interfering in the least with the
action of the push-pull amplifier. It is also
evident that the alternating current com-
ponent of the plate current will not flow
through the center lead Y. In other words,
the current flowing through Y is always
constant, although the current flowing
through each half of the primary winding
of transformer T2 is fluctuating. There-
fore, we can connect an instrument such
as a loud speaker in the lead Y, without
interfering with the action of the ampli-
fier. In such a case no sounds would be
heard in the loud speaker, provided the
transformers are correctly balanced. This
is a good test for push-pull transformers.

Now we have the circuit shown in Fig.
3, with an amplifying transformer connected
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lnput

The Balanced
Feed-Back Cir-
cuit is Here
Shown. The
Tubes Are
First Operated
Push-Pull
Fashion and
Then in Par-
allel. Giv-

ing Two
Stages of Am-
plification.

Frg <

of transformer T3 to another receiving
set tuned to WOR and hear WOR in loud
speaker No. 2; WOR will not be heard in
toud speaker No. 1. Therefore, we have
two tubes connected in push-pull fashion

T

7z Another Bal-
inced Feed-
Back Circuit.
This Circuit
s Not as
g Stable as the
One Depicted
in Fig. 4, and
a Separate
Filament
Rheostat for
Each Tube is
Recommended.

Fig. 5

in thc X lead and a loud speaker in the
Y lead. We can connect the input of the
transformer T! to a radio set tuned to
WJZ and hear WJZ in loud speaker No.
1, but not in loud speaker No. 2. We
can, at the same time, connect the input

e

that amplify one concert and at the same
time they are comnected in parallel and
amplify another concert. each concert being
heard independently in its own loud speaker.

This duplex amplifying system is not
practicable, and is given here merely to ex-

plain the action of the following circuits.
Theoretically it will work perfectly if the
input currents are not too strong. If they
are they will interfere with each other
by operating the tubes beyond the straight
portion of their characteristic curves. This
circuit is very unstable and howling
noises will be heard in both loud speakers
unless the tubes and transformers are per-
fectly balanced.

It will be noted that when the two
tubes are operated in parallel by using
transformer T3 and loud speaker No. 2 the
input current divides equally through both
halves of the secondary winding of TIL.
The inductance of one-half neutralizes that
of the other half so the action is the same
as if the winding were short circuited or
not present. The same effect takes places
in transformer T2. The plate current
divides equally through both halves of the
primary winding, one-half opposing the
other, thus neutralizing the inductance and
preventing any transfer of energy to the
secondary coil and loud speaker No. 1.

Instead of amplifying two concerts sep-
arately with the same tubes and using two
loud speakers, we can make the tubes am-
plify one concert twice, thus giving two

(Continued on poge 1180)

Summarizing the Autorlex
By M. L. MUHLEMAN, A.M.L.R.E.

N closing this series of articles on the

Autoplex it was thought advisable to give

the readers of Rapio NEws a bit of in-
formation as to the results that are being ob-
tained with this circuit and to discuss a few
of the less known points relating to the char-
acteristics of super-regenerative receivers.

Noises, decidedly foreign to a regular re-
generative receiver, are quite noticeable in
the process of tuning such sets. If properly
handled, however, these noises—except the
high pitched whistle or variation frequency
—will disappear when a station is tuned in.
The Autoplex is a simplified super-regener-
ator. It has practically the same circuit
noises and requires the same careful adjust-
ment as the more complicated sets operating
on the same principle. Failure to eliminate
circuit noises in either a one-tube super-
regenerative receiver or Autoplex is usually
due to the operator’s inexperience with this
type of receptor. This and the failure of
the Autoplex to reach longer broadcast
wave-lengths are the two major complaints
against it.

These points shall be taken up in due
course, but first we will interest ourselves
with the following letters which were re-
ceived by the author. The first is of par-
ticular interest.

Dear Sir:

Your articles in the November and De-
cember issues of Ravto NEws have resulted
in my writing this letter to you.

At Eaton, Ohio, 600 miles from New York
City, I was able to get former President
Woodyrow Wilson's Awrmistice Day address,

Saturday, November 10, on o loud speaker
without amplification. Call letters of the
station being W EAF.

Apparatus used and other data are as fol-
lows:

2 wvariometers, large type.

One 1,500-turn inductance.

e eeR—

Radio Articles Appearing
(n February Science and
_(nvention.

How President Coolidge Spoke to the Na.
tion Via Radio.

Single Tube Hook-Ups,
Perry.

Revised List of Broadcasting Call Letters.

Radio Oracle—Questions and Answers,

Hints on Loop Antenna Construction.

Prize Winners in $200.00 Single Tube
Radio Receiving Contest.

Radio Trouble Shooting—Illustrated With
hotos.

Improving the Single Circuit Tuner. By
Jack Kay.

By Armstrong

UV-201A tube, 45 volts on the filament, 90
volts on the plate. No antenna. Ground to
point A, same being 12 feet of lamp cord to
a gas pipc with 28 feet of pipe between ate
tachment and ground.

A loud speaker.

The volume was sufficient to fill ¢ room
14 x 16 feet so that all present could hear
ond understand what was scid.

This performance speaks well for the DX
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ability of the Autoplex and tends to confirm
the data collected by Andrews and yourself.
(Signed) Dr. H. Riley Spitler,
Eaton, Ohio.

This letter is of particular interest since
former President Wilson's voice did not
carry well as shown by reception in the vi-
cinity of New York City. As Dr. Spitler
mentioned, this certainly tends to confirm
Mr. Andrews' experiments with super-regen-
erators in whici: he found that the amplifi-
cation factor in a super-regenerative circuit
increased as the incoming signal energy de-
creased and vice-versa. Relative to this, Mr.
Clyde J. Fitch of the “Radio News Labora-
tories” suggests that in order to receive local
stations on the Autoplex with appreciable
volume, it is necessary to detune the cir-
cnit so that the signal energy decreases. This
allows the amplification factor of the circuit
to increase. When detuning a local station,
it is no doubt true that every station on a
but slightlv dissimilar wave is detuned as
well. If true. this would account for the
interference experienced while local stations
are in operation. TFrom this we might
gather that an Autoplex receiver or, in fact,
any form of super-regenerative set will be
more efficient when operated in localities
some distance from broadcasting stations.
From the two following letters, we can pre-
sume this to be true.
Dear Sir:

You will no doubt be interested in learning
of my experience with the Autoplex circuit.

On October 31, 1 happened to be visiting

(Continued on page 1181)


www.americanradiohistory.com

1084

Radio News for February, 1924

A Quick Shift Oscillation Transformer

By P. N. MAYNARD

-—LII'\h The description of an oscillation transformer that, having been calibrated, can be rapidly adjusted to

any number of wave-lengths.

Y

SR Ak A ‘ i

Photo of the Completed Oscillation Transformer Showing the Tapped Movable Plate and Grid Coils.

HE new regulations giving the

“HAM"” a baud of wave-lengths from

150 to 220 meters, open up a new

field to amateur communication. No

doubt these new regulations are going
to be the direct cause of breaking up some
of our own QRM, to say nothing of the
increased amount of traffic we are going to
be able to clear. This improved state of
affairs is going to be brought about by
means of a quick and accurate wave chang-
ing outfit. QSY is destined to become one
of our most common Q signals and it is
hoped it will run a close second to CQ as a
favorite conventional signal.

To QSY in spark work would not be so
much, but for the modern C.W. hound who
is busting up the ether on all the neighbor-
ing planets, it involves a little more compli-
cation, but at that it “ain’t no worse,” for
the following effort will describe a ‘“Hoot-
nanny O. T.” that is and will, cut the buck
and then some. This Hootnanny O, T. will
play a tune all up and down the line, as far
as wave-lengths are concerned. The en-
closed photo shows the Hootnanny O. T. as
is. This has a rapid fire change of wave-
lengths and can be made, on five scconds’
notice, to percolate on 185, 200, 300. 360,
or 600 meters. Any one of the changes can
be made on short notice and the pretty part
of the story is that the changes can all be
made while the transmitter is HOT ; in other
words, all adjustments of plate, grid and
antenna coils, to say nothing of coupling,
can be made with the transmitter in op-
eration,

This O. T. has been doing business at
6CCH (KUS on 360) for better than a year
and was recently duplicated at 6CMR. It
sure eats up this QSY stuff in a hurry.
Here at KUS I can make the change from
360 meters down to 200 meters in just five
seconds by the clock. This change covers
a wider band of wave-lengths than the new
regulations have allotted to the “Hams.”

The O. T. is used in conjunction with
the Meissner circuit, both at 6CCH and
6CMR. This is the same circuit that friend
6JD used on the old space annihilator of
his, when he burst the ear drums of the
Ausies, during the recent Australian tests.
As to the transfer of energy in this Hoot-
nanny O, T, I guess it transfers a little
of that ether bust-in stuff, too. for 6CMR
got through to Australia and was among
those present, heard in New Zealand. For

further evidence, turn to Mix’s report in
September QST, reporting 6CMR off the
Greenland coast, in August. (Two 50-watt
bottles at 6CMR). However, I cannot say
how the Hootnanny O. T. would work out
on any other circuit than a Meissner, as 1
have not tried it, but I'll venture a guess
that the modern C.W. hound, found in the
A. R. R. L, is the guy who can nake his
Hootnanny O. T. percolate on about any old
circuit.

To get the wave changing down to a system
where speed and accuracy are obtained, re-
quires some little experimenting. The set
should be tuned with an accurate wave-
meter and the radiation brought up to
maximum on the desired wave and then the
settings of every movable part of the trans-
mitter recorded, and this record kept handy
for reference. It has been found that once
a setting is worked out and recorded, it
can be depended on to be the same and do
the same today, tomorrow and next week,
provided the same exact settings are used as
per the record of the previous settings.

PLATE AND GRID COILS

The tubes for the plate and grid coils
could not be purchased at the time of con-
struction, so they were made by pasting
several layers of thin cardboard together,
around a form 814" in diameter. The form
used in this case happened to be a roll of
wrapping paper. The diameter of the tubes
determined the distance from the windings
of the plate and grid coils, to the winding
of the antenna coil, which determined the
coupling as well as the decrement of the
emitted wave to a great extent, This di-
ameter gives about an inch clearance be-
tween windings and the emitted wave is
extremely sharp. Enough layers of card-
board were pasted on one another, until a
tube 34” had been formed, and in this case
the tube was about 20” long. This was then
set aside and allowed to become thoroughly
dry before attempting to remove the tube
from the roll of wrapping paper. This roll
was pretty well mussed up before getting
the tube off, but finally the tube was re-
moved and then cut in half and smoothed
down to a thickness of a quarter of an
mcl}. on a sander. It would be very much
easier and would simplify matters to a great
extent to purchase bakelite tubes of the
desrr'ed dimensions, as well as making a bet-
ter job bot}I mechanically and electrically,
to say nothing of the trouble and grief en-
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countered in constructing them. The tubes
were given a thorough boiling in paraffin af-
ter being sanded down to the 14" thickness.

ANTENNA COIL

The antenna coil cousists of a UL-1008
R. C. oscillation transformer, with the base
and other supports removed. Only the
copper spiral is used. The coil is supported
and its shape held by rthree bakelite strips,
14" thick, 74" wide and 24" long. These
strips also act as supports and slide rods
for the plate and grid coils, which are slid
back and forth, to vary the coupling. Slots
were cut in these bakelite strips with a
hack saw, using a blade the same thickness
as that of the copper spiral; the set.in the
blade will allow ample space for a snug
fit of the copper spiral in the bakelite strip.
The wooden support that came on the original
R. C. oscillation transformer was clamped
in a vise along with the bakelite strip and
made a perfect template, and maintained the
original spacing of the turns of the copper
spiral. The bakelite strips were then slipped
over the copper spiral giving the coil its
original uniform shape and making it rigid.
The end supports are sawed out on a band
or with a coping saw, from one-inch well-
seasoned oak. One-quarter-inch slots were
then morticed in each end support, to allow
a snug fit for the bakelite strips. This
arrangement completes the antenna coil, giv-
ing a coil of ample carrying capacity, as
well as enough turns to cover a wide band
of wave-lengths and with the strips snuggly
fitted to the end supports, which are fast-
ened to the base of one-inch oak, gives a
very rigid layout.

THE COIL GUIDES

The guides were made from 17 fibre
and sawed to the desired shape with a coping
saw (see Diagram) leaving an ample shoul-
der to secure them to the inside of the tubes
with a 6-32 brass machine screw, placing a
brass washer under the head of the ma-

(Continted on page 1166)
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The Use of Headphones and Loud Speakers

By LOUIS FRANK

Very few people give any attention to headphones or loud speakers when really they require as
much consideration as any other portion of a radio recciver. Read what Mr. Frank has to say about
them.

N the last article of this series the

subject of audio frequency amplifica-

tion was taken up in detail and the

various methods by which the signal

could be increased in volume and intens-
ity were outlined. This signal which
comes from the amplifier is either passed
through headsets or loud speakers and is
thus heard. It, therefore, concerns us to
understand how these appliances should
be used for hest results.

In the first place, a brief statement
should be made as to the construction of
these units and their mode of operation.
The headsct, as is well known from the
novice's experience, consists of two mag-
netic units, each being complete in itself,
one unit for each ear. FEach unit consists
of a permanent magnet which has two
poles on which are wound coils of wire.
These coils are connected in series and
the audio frequency current coming from

" the audio frequency amplifier flows
through these windings. Spaced a few
thousandths of an inch above the pole
pieces of the magnets is an iron dia-
phragm aud the complete unit is housed
in some non-magnetic case, such as hard
rubber or aluminum. The audio fre-
quency currents flowing through the
windings incrcase and decrease the
strength of the permanent magnetism,
depending upon the direction in which
the curreuts flow through the windings.
This variation in intensity of magnetism
results in a variation in the force with
which the diaphragm is attracted or re-
pelled. Heunce the diaphragm moves back
and forth and gives out sounds in ac-
cordance with the variations in the audio
frequency currents. The loud speaker
consists generally of a single hcadset
such as described above, which is placed
at the narrow end of a horn, the effect
of the horn being to increase the volume
of soumd. However, the output of the
ordinary headset is generally too small
to enable it to give a very loud sound
even though it is at the end of a horn,
and therefore special loud speaking
phones are made which are able to handle
considerable energy. .

At 3 is Shown Normal Position of a Receiver Dia-

phragm; 1, The Extent of Pull it is Usually Put

To. and 2, the Point Where Distortion Will Take
Place Due to its Striking the Pole Pieces.

Batteries

The Above Sketches Illustrate the Importance of Having Current Run Through Headphones or Loud

Speakers in the Right Direction; (1) Shows the Normal Field of a Phone Magnet, (2) The Increased

Field with the Application of a Current Flowing in the Right Direction and (3) The Weakened Field
ue to a Current Flowing in the Wrong Direction.

THE HEADSET

This part of the radio set is gencrally
given the least attention, the attitude be-
ing that all that is necessary to be done
is to insert it in a ¢ircuit and listen. If
the set is good, then the phones must
necessarily give good results, However,
a pair of telephones may be used cor-
rectly and incorrectly just like any other
piece of equipment. Unless the headset
is used properly it will be found that it
begins to lose its original sensitivity and
the signals become weaker and weaker.
Weakening of signals may be due, of
course, to run down batteries, but we will
assume that these are in good shape.

C1mid

29 stage of ampl el

Figd

By Using a Large Iron Core Choke Coil and =z
Fixed Condenser the Possibility of Loud-Speaker
Magnets Becoming Saturated is Done Away With,

Weak signals due to lowering of the sensi-
tivity of phones are the result of
demagnetizing the phones, and demag-
netization is generally due to two causes:
(1) rough handling of the phones, and
(2) improperly connecting phones in
plate circuits of tubes.

It is a well known fact that when a
permanent magnet is hit hard blows with
a hammer it loses its magnetism, in spite
of the fact that it is called a permanent
magnet. This is explained theoretic-
ally by the fact that in a permanent mag-
net the molecules are assumed to be
lined up uniformly in a certain position.
When the permanent magnet is hit hard,
the molecules are shaken up and their
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positions are changed, resulting in loss of
magnetism.

Now it is not necessary for a permanent
magnet to be hit with a hammer for it
to.lose its magnetism. In such an event
it loses its magnetism instantly. By con-
tinuous jarring and rough usage the mag-
net slowly loses some of its magnetism
until finally its sensitivity is reduced so
low as to be useless. This is exactly what
happens to radio headsets. They are
handled roughly by most novices, as can
he seen by watching some of them, as they
drop phones on the floor.

Every time this happens the phone mag-
nets lose a little bit of their magnet-
ism until finally they are so insensitivg
that the signals are observed to be weaker
and weaker. In this state the phones
are not of much use, and the best thing to
do is to have them re-magnetized by the
manufacturers or some reliable concern.
But the novice should learn that the
phones are a delicate mechanism which
easily gets out of gear. He will not throw
his watch on the floor, and some headsets
cost more than some watches.

The second cause for demagnetization
of headsets is due to improperly connect-
ing the phones in the plate circuit of
vacuum tubes. When phones are con-
nected in the plate circuit of tubes a
direct current flows through the magnet
windings. If this plate current flows in
one direction it will aid the magnetism
of the permanent magnets, and thereby
strengthen the magnets. If it flows in
the opposite direction it will oppose the
permanent magnetism of the magnets and
thereby decrease the permanent magnet-
ism. If the phones are connected in the
latter way constantly it is easy to see
that the opposing magnetic effect of the
direct current through the windings will
ultimately reduce the permanent magnet-
ism to a point where the magnets are
demagnetized and signals will be con-
siderably weakened. In other words, care
must be taken to see that the phones are
connected so that the direct current
through them increases the magnetism of

(Continued on page 1110)
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C.W. and Radiophone Transmitters

By L. R. FELDER
Part V.

In this article Mr. Felder takes up the subject of modulation in connection zwith radiophone trans-
mitters of medinm and high potwer and points out the usual reasons for distortion and how they

can be eliminated.
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The Heising Modulation System Employs a Separate Tube as a Modulator, the Output of
Which Varies the Plate Current of the Oscillator Tube.

HE radio telephone system, which
will now occupy our attention, is
the most popular and widely used
system today for the reason that it
is the most efficient, and is used in
all broadcast stations of any merit. It
is known as the Heising Modulation sys-
tem. It is also known as the “constant
current” modulation system for the reason
that the current supplied by the plate
circuit generator is always constant.

HEISING MODULATOR

This system requires a separate tube for
the modulator. The audio frequency volt-
ages are built up and amplified by the
modulator tube and are then impressed on
the radio frequency oscillations generated
by the oscillating tube. The method by
which this is accomplished and modulation
secured is shown in detail in the following.
In Fig. 1 we have represented in detail a
complete radio telephone circuit emp_loymg
the Heising modulator. The circuit has
been separated into the R. F. oscillator cir-
cuit and the modulator circuit. The radio
frequency oscillator may be any one of the
recognized circuits for generating CW 0s-
cillations, as explained in the previous ar-
ticles of this series. Ot represents the
oscillator tube which acts as the generator
of high frequency oscillations. The plate
voltage to the oscillator is supplied by the
generator G. The performance of the hlgh
frequency oscillator has been ex-p_lamed in
other articles of this series and will, there-
fore, not be considered any further here_.

Mt represents the modulator tube, whlgh
must be of the same power as the oscil-
lator tube. It is desirable that both modu-
lator and oscillator tubes have the same
characteristics. The plate voltage to the
modulator is supplied by the same generator,
G. which supplies plate voltage to the os-
cillator tube. M is the microphone or tele-
phone transmitter into which the operator
talks. The primary of the telephqne
transformer, T, is connected in series with
a hattery and the microphone. As a result,
when the microphone is not spoken into, a
steady direct current flows, the walue of
which is limited by the voltage of the bat-
tery and the resistance of the microphone
and transformer. This steady current
through the transformer primary has no
effect on the transformer secondary, hence

it has no effect on the grid circuit of the
modulator.  Therefore the plate current
in the modulator tube remains constant.
When the microphone is spoken into, the
motion of the diaphragm alters the pres-
sure on the carbon granules and therefore
the microphone resistance varies with the
speech. As a result, instead of a constant

-—
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The High Inductance L, Prevents Any Change

of qurent Through It, 'i'herefore the Total Cur-

rent is Always Equal to i, 4 i irrespective of
Plate Current Changes in the Tubes.

direct current flowing through the trans-
former primary there is a pulsating current.
This pulsating current induces an alter-
nating current in the secondary of the
telephone transformer, T, which is now
applied to the grid of the modulator tube.
As a result of the varying speech voltage,
which is now applied to the modulator
grid, the resistance of the modulator tube
also varies. The result of a variation in
the resistance of the modulator tube is,
normally, to produce a variation in the
plate current. However, this does not
occur to the full extent because of the
presence of the audio frequency choke
coil L.

This choke coil is in series with the
plate circuits of both tubes and its react-
ance is very great. It is so high that it pre-
vents any variation of the current flowing
through it. As a result the speech varia-
tions on the grid of the modulator tube
do not produce a plate current charge, as
might be expected theoretically. However.
since the plate resistance of the modulator
tube does change when the grid voltage on
the modulator tube changes, and since the
voltage of the D. C. generator is constant,
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L e e — e = = — — — — ] decrease the internal

there must be some variation in the plate cur-

rent.

How is this secured? Fig. 2 shows.
| The total plate current supplied to both
modulator and oscillator tubes by the plate
generator G is represented by io This
current remains sensibiy constant no matter
| what the changes in both tubes, for the
| effect of the high inductance L, is to pre-
vent any change of current through it.

This current divides into two parts, i
| to the modulator tube and is to the oacil.
| lator tube. The total is always equal to
le + i, no matter what value i, and iy
" take. Now, suppose the effect of a certain

sound on the microphone is to make the
} alternating speech voltage applied to the
§ modulator grid positive, and, therefore, to
resistance of the
modulator tube. It follows that the current
on the modulator plate must increase. But
since i, = i <4 12 is always constant, the
only way that i, the modulator curre:nt,
can increase is by i, the oscillator plate
current, decreasing. This is what actually
occurs. The modulator tube robs the os-
cillator tube of some of its plate current
when the resistance of the modulator is de-
creased. And, vice versa, it furnishes the
oscillator tube plate circuit with extra cur-
rent when its resistance increases. In other
words, variations in the plate current of
the modulator tube, resulting from speech
voltage variations on the grid, take place
only by producing an opposite variation in
the oscillator plate curreat.

CHOKE COIL EFFECT

Speech variations of voltage on the grid
of the modulator tube, therefore, do result
in plate current variatior:s in the modula-
tor,

It was stated above tha the effect of the
choke coil, Li, was to prevent any varia-
tion of the current through it. Actually,
for this to happen, the reactance of the
coil would have to be infinite. Since it is
not infinite (but is very large) a very small
variation in current does take place. This
variation is due to the modulator tube and
is an audio .frequency variation which con-
forms to the sound striking the microphone.
Since the current does vary through the
choke coil, there will be produced across it
a voltage drop. This drop is of audio fre-
quency similar to the speech voltage ap-
plied to the grid of the modulator tube.
However, it is very much greater, for it
is amplified by the modulator tube in thg
same way that an audio frequency signal is
amplified in an audio frequency amplifier.
The ultimate result of all these reactions

(Continued on page 1175)
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Correspondence from Readers

VERY GOOD
Editor, Rapio NEws:

Last week I made a set according to in-
structions given in the October issue of
Rapto News under the heading “An All-
Purpose Receiver.” Having all necessary
parts except the fixed coupler, I purchased
a 4 in. composition tube 3 in. long and wound
eight turns of No. 22 D.C.C. wire on same
for the primary; % in. from the primary
winding I wound 46 turus No. 22 wire for
the secondary. Using the following parts, I
have had exceptional success: 1 home-made
fixed couples (described ahove), 1 23-plate
vernier condenser, 1 variometer, 1 variable
grid leak, 1 WD-11 tube and socket, 1 pr.
2,000-ohm phones, 1 light socket aerial.

In the past three nights I have picked up
the following stations: SAJI calling SUW,
9XN calling WNXNP; WOC, WOAW,
WOAIL WDAP, KHJ, KLZ, WVF, WJAZ,
WDAO, WBAP, WFAA, WHAF, WEAY,
WSB, WMAQ, WDAF, WAAD, WHAS,
WMC, WOI, WOQ, WMAP.

I think the above is exceptional for a one-
tube set using a light socket aerial.

THos. R. Scorr,
Box 458,
Rrownwood, Texas.

RE MR. LAKE'S LETTER

Editor, Rapio NEws:

I have rcad Mr. Lake’s letter on single-
circuit tuners and there are a few points
upon which 1 cannot agree.

He has brought up Mr. Marshall's case
which he uses to defend the single-circuit
tuner. Mr. Marshall used a Beverage aerial
(as stated in the Editor's note) which tends
to change the situation quite a bit. The
Beverage wire aerial is now regarded as
about the most cfficient antenna one could
have, heing cxceedingly directional and of-
fering greater signal strength than any other
known type. Keeping this in mind, the
other thing to be considered in Mr. Mar-
shall's case is the fact that he had wo loca!
QRAM or interference to tmpair his reception,
With these two vital assets it is not unusual
to obtain excellent results.

As for finding out the owners of single-
circuit tuners and educating them—this
would be extremely difficult. From where I
live 1 can hear a receiver, which is actually
two miles from me, squeal. Somectimes a
receiver can be heard for thrce miles or
more; I know of a particular case where
this happened. Now, if Mr. Lake wishes to
search the city within a three-mile radius of
his house he is free to do so, and if the
offendcis were found it would take quite a
little talk to conviuce them and then they
would usually fail to hetter their tuning. We
all know that the single-circuit tuner is a
good transmitter, for its circuit is very sim-
ilar to the Hartley transmitter circuit.

The single circuit tuner will, then. work
very well under good conditions and when
there is no local QRM, hut it will also trans-
mit just as well.

Freneric L. Starrord (1BAG),
Hartford, Conn.

EVER TRY THIS?

Editor, Rapio NEws:

The following experience may not be new
or of interest to the “hams but it may
prove so to the newer BCL'’s, one of which
I am at present.

My neighbor’s set failed to function on a
certain wave-length, ie., 2.650 meters. and
in order that he might listen in, I ran a
twisted pair of wires from my set to his, a
distance of approximately 100 ft. He at-
tached his phones to the wires and I at-

tached the wires to the output of my sct
with my phones in series.

All reception, NAA as well as broadcast-
ing, was heard clearly and well by him.

White listening, I heard him cough. I
ther spoke to him (hrough one of my head
receivers and told him to reply in like man-
ner. Spoken communication was thus estab-
lished and has heen maintained.

We call by the use of buzzers and tele-
graph keys that are thrown into and out of
the circuit by D.P.D.T. switches at each
end. Energy is supplicd by bell-ringing
transformers attached to the 110-volt lines.

J. M. Grecory,
Morristown, N. Y.

CAN YOU HELP?
Editor, Rapio NEws:

In reply to Mr. D. H. Kamp’s letter, pub-
lished in the November issue of Ranrio
NEws, I think he has said a few things of
worth while interest to the BCL's who want
to become amateurs.

I am myself a phone hound, as he ex-
presses it. I have learned the code fairly

" $200 (n Prizes!

NE of the most interesting prize con-

tests that you have ever heard of is

in full swing now. Big prizes will be
paid for making miniature radio instru-
ments, such as rheostats. loose couplers,
variocouplers, tuning coils, variometers,
telephone head sets, variable condenser,
etc. The only condition is that these in-
struments must not be larger than three-
quarters of an inch and the models must
work, The prize contest includes not only
radio instruments, but all electrical in-
struments as well. For full particulars see
page 1196 of this issue.

Some of the interesting articles appear-
ing in the February issue of "PRACTICAL
ELECTRICS”:

The Radiotron; A Vacuuum Tube. By B.

8. Havens of General Electric Company.
Simple Oscillograph, By Carter Fiske.
Electric Animals.

Tidal Electric Power, By Albert Stachle.

Voltage Finder.

Electrical Destruction of Atoms, By Pro-
fessor Rogers D. Rusk.

Electric Camera Shutter, By A. Kiedis, Jr.

Carbon_Contact Rheostat.

Goertz-Beck Arc Lamp.

Analogies and Others, By T. O’Conor

Sloane, Ph.D.

p——

e

well, on the advice of my friend 8CAE, but
when I tune in an amateur or “ham” I find
that I can catch only about one out of fifty
of the letters. I, for one, feel -the same as
Mr. Kamp does. Although 1 suppose the
amateurs had the same trouble, 1 feel that
they could co-operate with us by sending
slowly once a week or so. I am sure that
those BCL's who wish to become amateurs
would appreciate it very much. I would
gladly write to any amateur who could hear,
and tell him how much I appreciated his
co-operation with us. Then we, too, could
install transmitters and talk to or work
them.
Leo J. Suber,
Box 332,
Deshler, Ohio.

LEARN TO TUNE YOUR SET
Editor, Rapio NEws:

I have not been a reader of Rapio News
very long, but I notice that the amateurs and
BCL’s are trying to be on the “outs.”, The
writer, a few years ago, spent three years as
a Naval radio operator, but since that time
has not devoted any time to radio in any
shape or form. I purchased a good stand-
ard receiver a month ago and have joined
the BCL’s; also, T am glad to say, I spend
from two to three hours with the amateur
and commercial stations every night and per-
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sonally I have never been bothered by an
amateur or commercial station while listen-
ing to the broadcast stations. Some may
wonder why, but it is easy to tune them out.
That is the trouble with the average BCL,
he does not know how to properly tune his
set, home-made or some standard make. I
have found that the BCL often encounters
a lot of interference from his brother BCL,
who has not tuned in properly or has a sin-
gle circuit set which is the worst ofiender of
all; and Mr. BCL will sit and rave about
some amateur spoiling the program he is
trying to hear. Let’s all begin right now,
and learn to tune our sets. Then learn the
International Morse code, and you will he
surprised how much enjoyment you will get
out of the little dots and dashes that go fly-
ing through space waiting to be harnessed
and put down in your log. The writer
would like to become an amateur himself,
but has not the time. However, I am for
the amateur, brozdcaster and BCL, for they
all join the world in one small space and
make us all brothers for a better under-
standing and a better world to live in.
Brother BCL's, let’s sit down tonight and
learn our receiver and how to handle it and
all our troubles will be over.
Ex-Operator, WTW,,
Larned, Kan.

YOUR CHANCE TO LEARN THE
CODE

Editor, Rapio NEws:

Mr. Kamp's letter in your November issue
has interested the officers of the Common-
wealth Radio Association, of Boston, Mass.,
sufficiently to cause them to arrange a night-
ly transmission of code practice for the radio
cnthusiasts in their locality.

Although numerous broadcast stations
have given code practice, the Commonwealth
Radio Association believes that those who
are interested in learning to receive code
will likewise desire to learn just how the
amateurs talk to each other, the abbrevia-
tions used, the methods of calling, an-
swering, etc. Considering this, the associa-
tion's code practice transmission will be car-
ried on between two stations on amateur
wave-lengths just as ordinary “ham” com-
munication is carried on, with the exception
that it will be at slow spced. We believe
this process of actual communication will he
more interesting, entertaining and beneficial
than would be a mere broadcast of code
practice.

The station which will probably cover the
greatest area will be 1VV, of South Bos-
ton. 1VV has done no little DX with his
transmitter, and it is just possible that the
code practice will benefit enthusiasts at more
distant points than we anticipate.

The Commonwealth Radio Association is
formed for and by both amateurs and broad-
cast listeners. It has already done much to
benefit these enthusiasts in this locality, and
appreciates letters like Mr. Kamp's which
show what and how services may be ren-
dered which will help the “fans” to really
enjoy the “game.”

Vernal E. Fureer,
Chairman, Publicity Committee.
Boston, Mass.

PASADENA “HAMS” TAKE NOTE

Editor, Raplo NEws:

Have just pulled the plug out of my re-
ceiving set in disgust, said action now being
stock equipment, practically every evening,
and while the mood is upon me, would cer-
tainly like to unwind a few on the subject.

(Continued on page 1100)
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RADIO manufacturers are invited to send to RADIO NEWS LAB

ORATORIES, samples of their products for test. It

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim.

If, after being tested, the instruments submit-

tedqprove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories
tests, they are returned to the manufacturers with suggestions for improving them. No “write-ups” sent by manufacturers are
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and

electrical construction is described.
turers whether they are advertisers or not, it is necessar
cannot be accepted by the Laboratories.

UNIVERNIER

This is a vernier control dial that
may be mounted on the shaft of any
instruments such as condensers, va-
riometers, etc. It las a geared
type knob having a ratio of 12 to 1.
Pushing the knob in gives direct
rotation, which is an advantage. as
rough adjustment is usually only re-
quired at the start of tuning. It is
cquipped with a silver-plated dial
having very fine and plainly marked
graduations which aid in setting the
pointer when using the vernier ad-

justment. The dial is 4% inches in
diameter. The knob fits a 1%-inch

shaft. It is manufactured by the
Walbert Manufacturing Co., Chi-
cago, Ill
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 307.

SCIENTIFIC PHONES
These phones are of the standard
bi-polar construction and are very
efficient electrically. The audibility
is maximum at frequencies ranging
from 600 to 3,000 cycles and is fair

beyond these limits. The impedance
of the headsets_at 1,000 cycles is
22,400 ohms. They are manufac-
tured by the Scientific Electrical
Works, 98 Brookline Ave., Boston,
Mass. .
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 308.

HAMMARLUND VARIABLE
CONDENSERS

These condensers are of excellent
mechanical and electrical construc-
tion throughout. The plates are of
brass, securely soldered to the sup-
ports and in perfect alignment. A
micrometer adjustment is obtained
by means of the lever arm and cam
arrangement that turns the shaft by
a friction bold that can be adjusted
with a screw. The movable ele-
ment is mounted between cone bear-

Apparatus Awar

Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
y that all goods to be tested must be forwarded prepaid, otherwise they

o

ings, which may be adjusted very
accurately, Only a small amount of
insulating material placed so as to be
fairly away from the electrostatic
field is used in the construction of
the condensers. They are made in
11, 17, 23, and 43 plate sizes, hav-
ing maxiinum capacities of 259, 383,
525 and 994 M.M.F.. respectively.
with minimum capacities of 14, 20,
22 and 28 M.M.F. The dielectric
absorption losses, which are very
low. are equivalent to series resist-
ances ranging from 30 to 9 ohms
at 1,000 cycles, in the four samples
submitted. They are manufactured
by the Hammarlund Mfg. Co.. 144
W. Eighteenth St.,, New York City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 301

TRUE TONE LOUD SPEAKER

The Little Senior Tructone loud
speaker shown in the illustration
contains a Baldwin-made phone unit
of special design in the wooden tone
chamber in the base. The horn is

of crystalline composition and very |

attractive; it is 24 inches high with
a 10«inch bell. and has excellent

acoustic properties. Manufactured
by the Sadler Manufacturing Co.,
86 Fourth St., San Francisco, Cal.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 309.

FIL-KO-STAT
This filament rheostat is designed
to control the filament current of

ded Certificates

practically all types of receiving
tubes now on the market. Tt is
noted for its exceptionally infin-
itesimal and uniform control of the
current. For instance, the critical
adjustment of a one-ampere tube is
spread out over a range of four
turns of the knob, thus enabling 2
micrometer adjustment to be ob-
tained. Several samples were sub-
mitted for test by the Radio Stores
Corp.. 218 West Thirty-fourth St..
New York City, and the resistance
of each was practically the same,
having an average maximum resist-
ance of 31 ohms. The resistance

cletnent is of a finely divided pow-
der enclosed in a Bakelite tube, as
shown in the illustration. The in-
strument is equipped with rugged
Fahnstock clips.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 302.

CIC LOUD SPEAKING PHONES
The Connecticut CIC phone is of

the Bi-polar type and ig. similar in
construction to the ordinary phone

except that it employs a non-metal-
lic diaphragm having a circular
piece of soft iron attached to its
center. The air gap is adjusted by
turning the phone cap. after which
the gap selected may be kept by
locking the phone cap with a set
screw, The resistance of this phone
is approximately 1,388 ohms and
the impedance at 1,000 cycles, 33,
000 ohms. It is furnished with a
10-foot cord. Manufactured by the
Connecticut Instrument Co., Inc,
Stamford, Conn. .
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 303.

NEUFELDT & KUHNKE HEAD-
SET

The Goldschmidt Corporation, 15
William St., New York City, sub.
mitted for test the 3.000 ohm Neu-
feldt & Kuhnke headset shown in
the illustration. This headset is of
excellent mechanical and electrical
construction. It is of the bi-polar
type with nickel-plated shells and
large ear pieces, and has a leather

www americanradiohistorv . com

covered head band. The headset
has an impedance at 1,000 cycles of
approximatély 17,500 ohms. The
audibility is maximum from 300 to

6.000 cycles ard the reproduction is
very clear and faithful.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 304.

DUO SPIRAL LOOP ANTENNA

This loop antenna is very light in
weight and of pleasing appearance.
It has 12 turns of green silk cov-
cred copper wite wound six turus on
cach side of tne wooden supports.
The leads are connected to a mectal
tube and a metal rod, which make
contact with the contacts on the
base. one of which rubs against the
metal tube under pressure of a
spring as the loop is rotated. When
shunted by a .0005 mfd. variahle
condenser, a wave-length range of
260 to 375 meters is covered. This
loop is manufactured by the Radio
Units. Inc.. Maywood. TIl

Arrived in fair packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 288,

ACOUSTIC WOOD HORN

The loud talke: shown in the il-
lustration is of novel design and
pleasing appearance. It employs
the Baldwin phone unit which is
mounted in the base of the wooden
horn, or sound reflector. The horn
is artistic in design, highly fin.
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ished, and has good, acoustic prop-
ertics.  lixcellent results were ob-
tained with this horn.  Manufac-
tured by Edward A, Lefebre, 277
Sixth Ave., Astoria, Long Island,

Arrived in cxu.llcnt packing.
AWARDED TIH RAI)]()

NEWS l ABORATORIES CER.
TIFICA OF MERIT NO. 303,
TINY TURN VERNIER

ATTACHMENT
A very smail and effective vernier
attachment that is simple to adjust
is shown in the illustration, This
attachment may he mounted on the
panel near any control dial. Push-

ing in on the knoh forces the small
rubber rimmed wheel, which is
geared to the knob, against the dial.
Turning the knob turns the wheel
which rotates the diat hy its fric-
tion contact. It should be noted
that the dial turns in the same di-
rection as the vernier knob., This
attachment is mamlfaclured by
Radio Um!s, Ihe.. Maywood,
Arrived in_exccllent ackm
AWARDED THI‘ 5
NEWS LABORATORIES
TIFICATE OFF MERIT NO. 289,

WALNART V. T. SOCKETS

As shown in the illustration, the
vacuum tube sockets manufactired
by the Walnart Flectric Mig, Co..
1251.53 W. Van Buren St., Chi-

cago, 111, are of metal, highly pol-
islied, and insulated with thick
picces of hard fibre.  The spring
voltacts arc suurcly fastened and
always  maintain posltne contact
with the tube prongs. Both stand-
ard sockets and  sockets for the
UV.199 or (*-299 tubes are made.

Arrived in excellent packing.

AWARDED TIIE RADIO
NEV LABORATORIES CER-
TIFICATES OF MERIT NOS.
286 AND 287,

I.

MIDGET VARIOCOUPLER

This variocoupler, although small
in size, is very efficient and of good
mechanical construction. It js of
the same shape and size as this

compar.y’s midget variometer and .

the two wmits can be used together
to form a very compact receiving
set. The shaft is 3/16 inch in diam-
cter.  Connections to the rotor coil
are brought out by means of flex-
ible leads. thus avoiding noisy rub-

This insteument s
manufactiired by the Kilbourne &
(‘lark Mig. Co., Seattle, Wash.
Arrived in_excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 310

bing contacts.

MIDGET VARIOMETER

The midget variometer here illua-
trated is of similar eoustruction to
the midget variocoupler deseribed
in these columns and is manufac-
tured by the same company, Kil-
bourne and Clark

When

Seattle.
connected in series with the second-
ary winding of the midget vario-
cotipler to the grid and filament of
a viacuum tube. a wave-length rang-
of 270 to 520 meters was coveral.
Arrived in excellent packing.

Mfg. Co.. Wash.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 311,

B-METAL REFLEX DETECTOR

This is a permanent crystal de-
tector especially designed for Reflex
circuits.  The crystal is securely
sealed in a glass container and
mounted on a base as shown in the
illustration. The detector was found
exceptionally sensitive and gave ex-
cellent results. 1t js manufactured
by the B-Mctal Refining Co.. 3134
Trumbull Ave.. Detroit, Mich., and
is known as “"Type C Reflex Tuhe
Detector.”

Arrived in excellent p:u:king.

AWARDED TIE RA
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 312.

B-METAL ADJUSTABLE
DETECTOR

The R-Mctal Refining Co. also
manufactures the adjustable type 1)
erystal  detector. This detector,
shown i the illustration. is noted
for its exceptionally small size, case
of adjustment and ahility to hald it
adjustment. It is very sensitive,
the sensitivity, of course, depending
wpon the crystal used.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATYE OF MERIT NO. 293.

B-METAL LOUD TALKING
CRYSTALS

The R-Mctal loud talking crys-
tals, which are also manufactured hy
the R-Metal Refining Co., are fur-
nished mounted ready to fit the
standard crystal detector cup. They
are very semsitive over practically
the entire cxposed surface.

Arrived in excellent packing.

AWARDED TIHIE RADIO
NEWS LARORATORIES CER-
TIFICATE OF MERIT NO. 294,

MARTIN-COPELAND GRID
LEAK

The small size of this variable
grid leak makes it convenient for

panel mounting. As shown in tha
illustration, the rotating arm does
not slide on the resistance clement.
hut presses a spiral shaped spring
against the resistance. A range of
70.000 ohms to 10 megobms was
obtained on the sample submitted.
although the advertised range is
only 1/5 to § megohms. The con-
trol is uniform. This grid leak is
manufactured by Martin Copeland
Co., Providence, R. I,
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Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 295,

C.R.L. VARIABLE GRID LEAK

The C.R.1.. variable grid leaks
are noted for their umiform and
stable control, and the average range

from a number of samples suhmitted
was % to 25 megohms, although a
much shorter range is claimed hy
the manufacturers.  The illustration
-liows that thcy are of rugged mec-
chanical eonstruction.  Contact s
made with the resistance strip by
nressing a Spring against it, thus
avoiding a rubbing contact. The re-
sistance element is impregnated
cloth, Manufactured by the Centeal
Radio laboratories, 303 16th Street,
Milwaukee, Wis.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CFER.
TIFICATE OF MERIT NO. 2%.

PANELYTE RADIO PANELS

The Panelyte Board Co., Enter-
prisc Avenue. Trenton, N. J.. sub-
mitted two panels of an insulating
material which was found to he very
excellent for use as radio pancls or
other insulating parts. The radio
frequency phase dlﬂ'crcnce angle i<
very low. The material is easily cut
and drilled and of good finish. Tt
does not warp and is not affected
by moisture.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER.

TIFICATE OF MERIT NO. 278.
FANSTEEL BALKITE BAT-
TERY CHARGER
The Fansteel Balkite Dbattery
charger is designed to meet the
neelds of those radio fans who cm-
ploy six-volt storage batteries for

lighting their vacuum tubes. Tt
comprises a step-down transformer
and an electrolytic rectifiecr. A cord
is furnishe 1 for attaching it to any
110-volt €0-cycle light socket and
two other leads witl clips connected
to the battery being charged,  The
outfit consumes about 80 watts and
charges a six-volt storage battery
at a threc-ampere rate.  Manufac-
tured by the Fansteel Products Co.,
Chicago. T]I.

Arrived in_excellent packing.

AW ARI’)PD THL RADIO
NEWS RATORIES CER-
TIFICAT]'_ OF MERIT NO, 313.

cry by writers in trade papers all

summer and during the early fall.
Manufacturers of sets spent a great deal of
money to tell the trade that the sale of com-
plete sets was the casiest and best way to
build up a profitable volume of sales for the
retail store.

During the manth of November thc cry
changed. Tt was from the other end. “Give
us sets!” was the appeal from practically
every jobber in the trade. Manufacturers
of sets tried to increase production, attempted
to build up a stock to take care uf holiday
demand. The orders were mcrea%mg at a
greater rate than the produchon in every
factory of any importance in the trade. One

“S ELL sets, sell sets,” was the universal

*Of the Radio Dcaler

Radio Trade Notes
By L. A. NIXON*

manufacturer on November 15 announced a
production of more than one thousand sets a
day, and on that same day a jobber in one
city sent in an order for 100 sets of a certain
type.

In Newark, N. J.. alone, according to four
of the leading jobbers there, 400 high priced
radio sets were ordered by retailers in one
week of six business days.

Radio manufacturing today “presents a
production problem that perhaps will yet
bring to the fore a production man that the
trade can acclaim as a leader.

Production managers in other industries
have past experience to wark on.  Their
workers do not have to be trained from the
hottom up. Better still. there is no sprink-
ling of “experts” among the applicants for

www americanradiohistorv com

positions who feel they can improve the
product if given a few minutes to play with
it. Quantity production, however, as op-
posed to the old style method of “personal
supervision” is coming to the front rapidly.
It will not be surprising in another year to
see several radio factories engaged in the
manufacture of sets with productions in
excess of one hundred thousand sets each
per year.

Organizations in the trade are coming to
the front with members hound together by
comman interests other than fear of patent
snits or desires to buy co-operatively. Re-
tailers in several cities have periccted asso-
ciations to handle National Radio Week.

(Continued on page 1184)
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Awards of the $50 Radio Wrinkie Contest

First Prize

A FIVE-CENT VERNIER
By ANDREW TOU

Any number of vernier attachments have
been described in various radio periodicals,
but most of them are either too complicated
in construction or have a mechanical draw-
back. The vernier attachment I am to de-

Rubber eraser

A Sidewise Movement of The Thumb on the
Eraser Affords a Very Fine Adjustment of the
Position of the Dial.

scribe cost me 5c and as can be seen from
the illustration, is simplicity itself so far as
operation is concerned. The following parts
are necessary for its construction: Two small
brass bolts taken from dry cells, two nuts to
fit these bolts, a scrap of sheet brass and one
5c¢ round eraser. The drawings are self ex-
planatory. Fine adjustment is made by roll-
ing the eraser with the thumb. This vernier
does not require any hole in the panel and
the knob and dial may be moved to another
set without removing the attachment,

Second Prize

CELLULOID VARNISH FOR SELF-
SUPPORTING COILS

By RAYMOND B, WAILES

An excellent insulating fluid which can be
easily made by the radioman has for its base
celluloid.  Drying very quickly, more so
than shellac, it combines high insulating
qualities with a beautiful gloss, strong body,
not masking the original color of the coil or
instrument treated. The composition is made
by dissolving scrap celluloid such as photo-
graph film in acetone, which can be pur-
chased very cheaply at the corner drug-

gist’s. The photographic film should first
be scraped of its gelatinous emulsion by
mmmersion in lye water, hot water or house-
hold “ammonia.” The coating is then easily
removed by scraping. The cleaned cuttings
of the film are then shaken in a corked bot-
tle with the acetone, more acetone being
added if the mixture becomes too thick, or
more celluloid if it has a tendency to flow
too easily.

Coils, such as variometer rotors, wound
on forms and painted with the celluloid var-

the surface of the table upon which the
reproducer is placed. To give the reproducer
the advantages of a solid horn, all hollow
spaces were filled with a mixture of melted
pitch and sawdust before setting into place.
The appearance of the finished article is
greatly increased after the customary finishe
ing of all wood work. by placing between
the four uprights sheets of white celluloid.
With a fine frett saw. the pattern was cut

Moloing o bolet

HWente eptlolord
cellulre sheel a

Prize Winners

FIRST PRIZE $25

A Five-Cent VVernier
By Andrew Tou

R. F. D. No. 10
Columbia, Mo.

SECOND PRIZE §15
Celluloid Varnish for Self-Support-
ing Coils
By Raymond B. Wailes,

3118 14th St.,
Washington, D. C,

TR R R R A
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THIRD PRIZE $§10
A Horizontally Directional Loud
Speaker

By E. H. Woods,
Richmond, Nelson, N, Z.

Tt rRas EEs e
Servemanesran sraanr

nish will retain their shape wonderfully,
allowing very close coupling between it and
the stator, this not being possible if a tube
or other support were used.

Third Prize

A HORIZONTALLY DIRECTIONAL
LOUD SPEAKER

By E. H. WOODS

The accompanying diagram illustrates the
simple construction of the home-made re-
producer for various sound frequencies of
broadcasting. The sound waves it will re-
ceive pass vertically through the horn. They
are then reflected from the sides of the
right pyramid, down and outwards, striking

ST G .

Dissolving .
the Cieaned
Strips of
Photo Film in
Acetone to
Make the
Transparent
Insulating
Varnish. A
Formed and
Coated Vari-
ometer Rotor
Can Be Seen
at the Right.
It is Very
Rigid. Simply
Flow the Var-
nish on Your
Coils with a
Brush and it
Will Be Dry
in Two
Minutes!

T
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Details of the Interior Comstruction of the Loud
Speaker.

(before setting in position) and colored
paper mounted on the back to improve the
appearance. As places in this celluloid sheet
showed a tendency to vibrate at certain aud-
ible frequencies, small pieces of celluloid
were cemented on the backs of these por-
tions.

This reproducer which may be small in size
can ﬁnd a fitting place anywhere in the room.
There is very little dxstortlon of speech or
music and the music is right there in the
room and not at the end of a long hall. I
am contemplating the building of another,

pleted Loud Speal

Exterior View of the C

having its three radiatirg surfaces in the
form of half a hexagon, the middle surface
having a clock set in its center, so that the
reproducer may take the place of my clock
on the mantle piece.

A NOVEL LOUD SPEAKER

The loud speaker or resonator herein dee
scribed not only works well, but requires no
mechanical or electrical parts to be con-
structed or purchased. The requisites are a
banjo and headphones, the latter used with
one or two stages of amplification, depending
on the nearness of stations.

The banjo is turned upside down, one edge
being raised slightly by p'acing it on a book
or some such convenient object. so as to
keep the tone chamber clear of the desk or
table top. The phones are then laid on the
skin of the banjo, inside. The instrument
acts as a resonator of the sound in the
phones, giving a clear, musical tone of pleas-
ant characteristics. The tones are distinct
at all frequencies, and enough volume is
furnished to fill a room with music from
stations 500 miles distant, using a two-step
audio-frequency amplifier with a non-regen-
erative coupled receiver.

The writer has tried no other musical in-
struments as resonators. However, it seems
apparent that they could be used, experiment-
ing with various positions for the phones on
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the tone chamber until satisfactory results
were obtained. A tambourine should work
practically as well as a banjo in the capacity
of a loud speaker.

Contributed by Theron W. Bean.

GETTING AROUND STATIC

There are a great many readers who are
using a single circuit set, hut there are very
few who know the following little kink.

[P

v
'
[
L

60 turns

O R S

D0/ mra. verner

Debround binding post

= £

Reception Without an Aerial is Feasible and Will

Cut Down Static Interference Considerably With-

out Depreciating Signa! Strength to Any Great
Extent.

Some time when the static is very bad
and you wish to use your set try this: Dis-
connect the aerial wire from the set and run
a wire from the aerial binding-post to the
ground post, thus leaving the condenser
across the coil. If the condenser has a ver-
nier plate, you will experience very little
difficulty in bringing in DX stations. Nearly
all the static will be eliminated and you will
be surprised at the number of stations you
will be able to hear.

Contributed by 1Vilford Lahman.

UNIT PANEL RECEIVING SET

The usual amateur is not content with a
receiver for any great length of time, since
new circuits are appearing monthly. To
change from one circuit to another, it usval-
ly requires a change in position of the appa-
ratus of the old set and possibly the addition
of more instruments. After a panel has once
been drilled. it is difficult to make any such
changes. The arrangement shown in the
iflustration has an attractive appearance and
allows for the changing about of the differ-
ent instruments to conform to any desired
circuit and at the same time allows for the

Fig. 2

A Unit Panel Receiving Set in Which the In-
struments Can Easily Be Interchanged.

addition of more parts without detracting
from the general appearance of the entire
unit. The small panels upon which the in-
struments are mounted may be cut from old
kard rubber, storage battery cases which are
easily obtainable in any garage. This can
easilv be accomplished with a hack saw

and the pieces can be squared up to the de-
sired sizes and sandpapered to give them a
good finish. The application of a bit of
paraffin oil will give them a glossy appear-
ance. When joining each unit together.
small lengths of light brass sheeting are bent
as shown in the illustration and placed be-
tween each panel. This effectively conceals
the joints between each unit.
Contributed by Joe Harner,
Nevada, Mo.

A DIRECTICNAL LOOP AERIAL

From time to time I have read articles on
the construction of loop aerials, from those
that would fit inside a suit case to those of
greater dimensions, each with different
lengths and sizes of wire.

Before spending the time to construct an
claborate frame for a loop I looked around
for something on which to wind wire tem-
porarily so as to prove what length and size
waould give  hest results; this was easy
enough, but then I went a step further and
jound that which would be adjustable and
also directional, as shown in the drawing.

The construction of the pegs allows them
to be fastened to the door by small R, H.
screws which will Jeave a very small mark
when removed.

After trying out a loop of this kind there
is no reason why it could not be constrcted
neatly and used permanently.

Contributed by Henry L. Edwcards.

—r
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A Loop Aerial is Rather Cumbersome if Placed on the Table “With tha Rece’ving Apparatus.
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found to be the most satisfactory and can be
done by anyone without particular skill.

Take a length of bare No. 18 copper wire
and wrap it snugly and closely around the
" shaft. Remove the spring thus formed
and dip it into molten solder, shaking off
the surplus. When cool, a neat little bush-
ing is complete and ready for use. Any
high spots can be readily smoothed off with
a file. Dials so bushed will turn true and
even.

Contributed by Thomas Bensom.

A RECEPTION REPORT CARD

The quality of the music and programs
which are broadcast from the radiophone
stations will be, in the future, influenced by

RECEIVING REPCRT
RECEIVED BY
(A TIPS

15250 Le): ¢ N4 R A han A RAHG0 ABAAG ABaaaaAEAOAG
RECEIVING SET ..................coiniunn
B304 13 {438 0 5 800800866000 008000000000000

the wishes of the listeners. Jowever, to let
the stations know the wishes and the dis-
likes of the vast audience, it is of the ut-

I

HAE,

Why

Not Mount It on the Door of Your Room, zs Shown in the Illustration?

A SUBSTITUTE FOR RESISTANCE

Some experimenters, when constructing a
rectifier, find considerable difficulty in finding
suitable resistance to place in series with
their battery that is being charged, other
than a bank of lamps which is rather ex-
pensive since so many are needed. Instead
of the resistance, place an ordinary plug
receptacle in series with the ba:tery terminal
and the high voltage side. Then procure
your mother’s electric iron and taking care
that it is on a holder and will do no damage
when hot, connect it in the plug receptacle.
This will do the same work that thirteen
50-watt lamps would do and when your
mother wants her iron it is hot and ready for
service.

Contributed by James V. Clark.

BUSHING DIALS

At times it is necessary to mount a dial
or knob with a }4” hole on a k" shaft. After
trying several methods, the fol'swing was

www americanradiohistorv com

most importance that you transmit to them
your criticisms. The best time to write a
line is while you are listening to the -pro-
gram or immediately afterward. 1 would
suggest that you have cards printed by the
local printer or have a rubber stamp.made up
similar to the enclosed report card. As far
as [ know there are no suitahle printed
cards which can be obtained from the radio
trade. Irrespective of whether you write
a letter or just send a card, let the artists
an: the owners of the stations know just
what your views are—for everyone likes
true appreciation and appreciates. true con-
structive criticism.

Contyibuted by J. E. Frisbee.

A GOOD SPRING CONTACT

I think you will find the following scheme
of great benefit to all amateurs. I have al-
ways had trouble in winding variometers or
variocouplers, but just how I could attach

(Continued on page 1148)
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VACUUM-TUBE AMPLIFIER
(Patent No. 1,465,332, Issued to Harold De

Forest Arnold, of Maplewood, New Jersey,

August 21, 1923).

This invention relates to vacuum tube ampli-
fiers, and more particularly to arrangements for
supplying space current thereto.

An object of this invention is to provide means
wliereby a plurality of vacuum tubes to be used
as repeaters or amplifiers may be supplied with
space current from 2 single source, but in such
a manner that current changes in one tube due
to signals being repeated cannot be impressed
upon another tubhe through said source.

Y1)
St ¥

With the arrangement shown herein, a single
source of space current is used to energize both
tubes of a two stage amplifier, and in the
branches of the circuit therefore are interposed
filters of series inductance and shunt capacity
td prevent alternating current from being by-
passed therethrough.

METHOD OF, AND MEANS FOR, AMPLI.
FYING POTENTIAL VARIATIONS.
(Patent No. 1.468.116. Issued to Irving Lang-
muir, of Schenectady, New York, September

18, 1923).

It has been discovered that if two electrodes
are enclosed in an envelope exhausted to such a
degree that the passage of current between the
electrodes produces substantially no gas ionization,
irrespective of the voltage employed, the flow of
current is dependent upon certain conditions. In
case a heated cathode is used the current with
constant temperature of the cathode, will, between
certain limits vary as the 3/2 power of the
voltage impressed on the anode. As the voltage
is increased, however. 2 point which may be
termed the “'saturation” point, is finally reached
at which the current hecomes constant. By vary-
ing the temperature of the cathode the impressed
voltage at which the current becomes constant
may be varied and the value of the saturation cur-
rent may be varied. Devices of this type are de-
scribed and certain broad features thereof are
claimed in my copending application. Serial No.
84,242, filed March 14, 1916, which is a continua-
tion of my application Serial No. 795,610, filed
October 16, 1913.

If a negative electrostatic field is set up within
the envelope of an electron discharge device in
which the current has not reached the saturation
point, by impressing a negative potential upon a
conducting grid interposed between the electrodes
the flow of current will he decreased, and if the
negative potential used is great enough with re-
spect to the potential impressed on the anode the
flow of current may be stopped altogether. On
the other hand if a positive potential 1s impressed
upon the grid the flow of current may be increased.
In contmlling the current in this way if the anode
is maintained at a constant potential a small
variation in the potential of the grid will cause a
very large.change in the current between the elec-

trodes. This property of such devices has been
made use of by impressing upon. the grid the
potential of the very feeble current impulses of
waves of radiant energy such as are._received by
the antenna of a wireless station, thereby:prbduc-
ing a2 current flow between the electrodes which
varies in accordance with the variations- in the

received current, but which is of much greater am-_

plitude. If on the other hand, it is desired to cause
a constant current to flow through the device the
anode potential required to produce that current
will vary in accordance with the variations in the
potential of the grid. In catrying my invention

into effect I make use of this last property in such
a way as to amplify the potential variations of
the received waves instead of the current varia.
tions and by so doing secure a high degree of
amplification. In accomplishing this result I
may also make use of the current saturation effect
of a second electron discharge device to prevent
the current through the amplifier from exceeding
a certain amount, irrespective of the voltage im-
pressed upon the grid,

BALLAST TUBE
(Patent No. 1,470,788. Tssued to Paul Thorne

Weeks, of Caldwell, N, J., Octoger 16, 1923).

In some cases, ballast tubes employing hydro-
gen gas have been found to be subject to more
or less gradual changes in the current voltage
characteristic, or the mean value of current about
which the tubes should exercise their corrective
effects. The direction and amount of these changes
appear to be dependent on the conditions under
which the tubes have been previously operated.
For instance, it has been fairly definitely estab-
lished that, after a ballast tube has been operated
at a high temperature for some time, the current.
voltage characteristic will have shifted, so that
the corrective effects exerted by the resistance in
the ballast tubes will not take place at the given
current value but at 2 higher current value.
T.ater, however, if the tube is not used for some
time or is operated at a low temperature, the
current-voltage characteristic will shift back to
approximately the original value.

The apparent explanation of this shifting phase
of the current-voltage characteristic is that the
hydrogen is probably absorbed by the material
composing the filament, at certain temperatures,
while at other temperatures, it may bhe evolved.
The absorption may be due to a chemical or a
physical action or a combination of hoth. Ob-
viously, when the absorption takes place, a cor-
responding change in the pressure and density

of the gas likewise occur, depending on the extenf
of such ahsorption. As pointed out previously,
when the density changes but slightly, a marked
change in current may take place, particularly,
when the density is within the critical range;

hence, when the density of the gas within the .

iron-hydrogen ballast tube is within this criticat
range and variations occur, due to changing
density conditions from absorption or evolution
of the gas. the temperature of the filament will
vary accordingly. This results in a change in
the current value at which the tube will
cise its corrective effects.

This invention concerns itself with the em-
ployment of a gas other than hydrogen which
will he more reliable in maintaining the current
at the requisite value and which will not be
absorbed to such an appreciable extent by the
material composing the filament, thus providing
against any marked change taking place in the
current-voltage characteristic. At the same time,
the cooling effect on the filament secured,by the
employment of hydrogen need not be ‘sacrificed,
as it is possible 'to employ a gas having "this
additional property.

RADIO RECEPTION
(Patent No. 1.471,165. Tssued to l.ester L. Jones,
of New York. N..Y., October .16, 1923).
This invention aims-to provide a . receiving

system whereby radio signals of low damping,.and.

especially continuous waves: may . be efficiently
recéived with the“exclusion of disturbances of, all
kinds resulting from waves or pilses of relatively
hjgh damping,* or: from_waves différing in fre-
quency from the signal waves.

The invention comprises a method wherein
two receiving antennae or absorbing, means, are

exer-

damping or of frequency substantially different
from the signal frequency, and greatly unequal
amounits of signal energy of low damping, and
wherein the currents produced by the energy
absorbed in the two antennae are separately recti-
fied and thercafter combined in opposition for
operating the indicating means. The currents
resulting from energy absorbed from waves of
high damping and from waves of a frequency
substantially different from the signal frequency,
are thus caused to neutralize each other in tlhe
indicating circut, while a signal current is pro-
duced in the indicating circuit by the absorbed
signal wave energy of low damping and operates

Li_;

Sraré s

SUNE smaig

the indicating device free from disturbance.
The two receiving antennae should be electric-
ally alike, should have low and equal dampings,
and should be in close proximity and electrically
and magnetically decoupled one from the other.
Loop antennae are best used because of the
greater difficulty of decoup'ing open antennae.
The loop antennae should both point in the same
direction and should most desirably be sym-
metrically placed with respect to surrounding ob-
jects. For convenience in zdjusting the setting
of the loops, it is desirable to use loops of fairly
small dimensions,

PROCESS AND APPARATUS FOR RECEIV-
ING RADIO SIGNALS

Patent No. 1.468,060. Tssuzd to Roy A. Wea.
i‘;;.‘:) of Roselle, New Jersey, September 18,

In the investigation of static disturbances, I
have discovered that antennae separated from
one another by considerable distances appear to
be acted upon by such disturbances substantially
simultaneously, the effect being as though such
disturbances were caused by electro-magnetic
waves or impulses propagated perpendicularly to
the surface of the earth, znd almost without
horizontal components. Ths effect, in other
words, i3 as though these disturbances chiefly
originated at a great height above the earth and
bhad their hdrizontal components substantially
neutralized, so that widely separate antennae, if
on the same level have disturbances set up in
them which' occur simultaneotsly.

I have reached this conclusion after numerous
tests which appear to admit of no other explan-
ation, but whether or not it is a correct state-

»

ment of the facts, I find that by proceeding on
this assumption and using a Jirectional combin.
ation of separated antennae, as hereinafter de-
scribed, I am able to very largely overcome the
interference with reception caused by the most
objectionable forms of atmospheric disturbances.

The disturbing causes do not behave as though
possessed of either definite wave length or decre.
ment, but set up in the antennae oscillations
which have the frequency and the decrement of
the th 1 and ly suitable adjust-

utilized which are designed to receive a
tially equal amounts of wave energy of high
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interest to all.
1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.
3. Sketches, diagrams, etc.,, must be on separate sheets. This Department does not answer questions by mail free of charge.
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate
calculations. patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge.
You will do the Editor a pcrsonal favor if you will make your letter as brief as possible.

LR I T DR BB RE

THREE STAGE A, F. CIRCUIT
(834) Mr. R. 1" Rinard, Argos, Ind., requests: zme!.
Q). 1. Plcasc puolish a hook-up for a detector
and three stages of audio frequency amplification £ 4.7

AF AF
using WD-11 tubes. A Baldwin type C unit is to r
be used on the third stage. 00025 v_I
A. 1. This hook-up will be found in these col- ,q:ﬂO‘ = ~—
umns. A separate "B battery is advisable for L ? 5 5 )
the third stage of audio frequency, as shown. If 4 P P
WD-11 tubes are used, three or four dry cells 0005
should be connccted in parallel for the filaments. 0005 _
0. 2. 1 have three All-American transformers
with ratios of 10:1, 5:1 and 3:1. In what stagcs 5
should these transformers be placed?
A. 2. These transformers should he placed in
first, second and third stages, as listed in this J ] 1 p) | 1

s )
question. '] ‘]

TUBE FOR AUTOPLEX CIRCUIT
(835) Mr. Robert A. Lambert, Bethlehem, Pa..
asks:
Q. 1. Will you please tell me whether a UV-
199 tube can be used as satisfactorily as the
UV-201A tube in the new Autoplex circuit?
A. 1. A UV.199 tube can be used with fair Q. 834. Plenty of Volume Will Be Had from This Three Stage Audio Frequency Amplifier, A
success in the Autoplex circuit, but if sufficient Separate “B" Battery is Used on the Plate of the Last Amplifier Tube.

RIS

i

“B” BATTERY CHARGING
(838) Mr. J. R. Moore, South Boston, Va.,
wiants to know:

00025 AET
_|I'_ N (i 1. Kindly advise me through your “I.-Want.
% s to-Know" department if there is a way or means

P whereby I may connect the Balkite “A’ battery
charger to charge a ‘B’ battery of about 40 volts.
1 A. 1. This battery charger is designed to
— £ (‘ha.rgc a six-volt battery only and the voltage
0005 delivered from the rectifier is not high enough to
0005 charge a 45.volt “B” battery.
/-3 /77?_7.

AAAAAAAAA
VVVYVVYVVV

N|

SELECTIVE SINGLE CIRCUIT RECEIVER

(839) Mr. A. J. Welzenback, Peoria, IlI,
l writes:

"|||||1 Q. 1. T have a single circuit receiving set em.
+ ploying

two stages of audio frequency with a
- Magnavox. I would like to know if I could

possibly incrcase the selectivity of this set.
| I——— A. 1. We are showing in these columns a
+ hook-up of a single circuit receiver employing a

45-60 % metho .\\'horchy great sclectivity can be obtained.
Q. B37. Good Results Will Be Had With the Well Known Ultra Audion. The ,0005 mfd. Variable (’,: cg(:‘i‘slsctisrc?xiit“o‘;.ﬂt‘l‘lce‘tr:::cflac"l:‘?ﬁ:‘“t/:sesct?'ggd;:;’s
Condenser Connected from the Plate to the Filament of the Detector Tube Controls the Regeneration. two coils, both wound on a' 3-inch tube separated

from each other by 4 inch.

volume for the operation of a loud speaker is Q. 2. What is the average range of a receiving
desired a UV-201A tube should be emnployed. As set of this kind? My longest distance has been
the Autoplex receiver is an amplifying circuit, a about 1,000 miles.

tube having a high amplification factor is neces-
sary. L—l

STEP-UP TRANSFORMERS
(836) Mr. E. A, Burriss, Sellers, La., wants to

Tow :

Q. 1. What is the difference between an A. C.
and a D. C. step-up transformer?

A. 1. There is no such thing as a D. C. step-
up transformer. A transformer relies upon the

principle of induction for its operation. which is
caused by the magnetic field of a pulsating or
alternating current, expanding and collapsing in
unison with the alternations, and in so doing, cut-
ting the turns of a secondary coil, thereby induc.
ing a voltage in direct ratio to the number of
turns in this coil. As direct current has no flue-

p s

tuating magnetic field, it cannot be used to oper-
ate a transformer.

ULTRA-AUDION CIRCUIT

(837) Mr. James B. Kendrick, Houston, Texas,
requests: .

Q. 1. Please publish an Ultra-Audion hook-up
with one stage of audio frequency amplification.

A This hook-up appears on these pages. A
variocoupler is used as the tuner in this cireuit. )
Regeneration is obtained and controlled by the )
variable condenser which is connected from the Q. 839. Great Selectivity Can Be Obtained with a_Single Circuit Receiver by Using the Syster:
plate to the filament. Shown Here. Both Coils Are Wound on the Same Tube.
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Q. 841, Regencration Can Be Used in Conjunction with a Radio Frequency Amplifier if This Circuit is
Used. Details Are Given in the Text,

A. 2, 1,000 miles is considered a good av erage
range for a recciver of this type. If you can
receive consistently stations at this distance you
have nothing to complain of.

THE SODION TUBE

(8400 Mr. Vincent Getty, jr., Chicago, 1L,

wants to know:

1. Does the Sodion tube excel all other
makes as a detector

A. 1. There has been very little actual work
done with this tube outside of the laboratory and
we cannot say at this time whether it will excel
all other makes for all around work. In a dem-
onstration it showed great promise as a rectifier
of weak signals, giving as much volume without
regeneration as a good detector tube does in a
regenerative receiver.

Q. 2. What A. F. and R. F. transformers op-
erate most efficiently with it?

A. 2. Any good audio frequency transformer
may be used with this tube. A special radio fre-
quency transformer must be used, if it is em-
ployed directly ahead of the tubc. This tube re-
quires very loose coupling in a transformer or a
tuner for best results, this coupling being deter-
mined by experiment. Two honeycomb coils of
25 and 50 turns for the primary and secondary
may be used as a tuned rado frequency trans-
former when using this tube, The secondary of
the transformer should be shunted by a .0005.mfd.
capacity variable condenser.

Q. 3. Please give specifications for the con-
struction of a coupler especially adapted for DX
work with this tube.

A. 3. If this coupler is to be used with the
Sodion tube without radio frequency it may take
the form of an ordinary coupler with the excep-
tion that the secondary must be much more widely
separated from the primary. As stated in answer
to question No. 2, this coupling must be deter-
mined by experiment.

R.F. WITH REGENERATION

(841) Mr. R. F. Joncs, Atlanta, Ga. requests :

Q. 1. Please publish a hook-up using one stage
of “radio frequency amplification, showing how
regeneration can be obtained in the detector cir-
cuit.

A. 1. This hook-up will be found herewith.
An ordinary variocoupler may be used in this
circuit for a tuned radio frequency transformer.
Only a portion of the primary winding is used,

/5 turns R

depcndmg upon the diameter of the tube, If the
tube is 334 in. in diameter, approximately 37 turns
will be employed and these are used as the sec-
ondary of the transformer. The primary of the
transformer is made by winding 12 turns of No.
20 S.C.C. wire directly over the original prim-
ary winding, These two windings may be sep-
arated by a tight.fitting cardboard tube. The sec:
ondary, or rotor, of the coupler is used in this
case to obtain regeneration by connecting it in
the plate circuit of the detector tubc.

Milliemmeter
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give two secondary voltages of 550 and each fila-
ment winding will deliver 10 volts.

C.W. TRANSMITTER
(843) Mr. Willid Graves, Los Angeles, Calif.,
writes:

Q. 1. Please publish the hook-up given in the
July issue under question No. 708, using Keno-
tron rectifier tubes in place of the chemical recti-
fier shown.

A. 1. This hook-up will be found in these col-
umns. Two Kenotron recti‘ying tubes are used
in place of the chemical rectifier.

Q. 2. What kind of coil is it that is numbered
L-300 used in this circuit?

A. 2. This coil is a Duo-Lateral or a honey-
comb coil of 300 turns.

REFLEX CIRCUITS

(844) Mr. E. Beauchamp, Riverside, Calif.,
wants to know:

Q. 1, In reference to the Erla hook-ups in the
December RADIO NEWS, would like to know
how to connect a loop aerial to each of the sets.

A. 1. A loop aerial can be used with either
of these receivers by connecting it to the input
of the first tube in place of the secondary of the
tuner,

Q. 2. Can a Gold Grain detector be used in-
stead of a fixed crystal detector in these circuita?

A. 2. A Gold Grain detector will function very
satisfactorily when used for rectification in either
of these circuits.

GREBE CR-13 RECEIVER

(845) Mr. Clarence Selley, Benkelman, Neb.,
writes:
Q. 1. Please publish diagram of the Grebe

CR-13, short wave receiver.

A. 1. This diagram appears herewith. It will
be seen upon close examination that this is a
single circuit receiver using a_ radio frequency
transformer with a tuned sccondary, The vario.

Kol
Joo turns
A’tﬂarrm

7
Hog. Fronsf

s %
ry L
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Q. 843. Here is the Circuit for a

Good 10-Watt C.W. and Phone Transmitter.

——

Kenotron Tubes

Are Used to Rectify the Plate Voltage.

C.W. TRANSFORMER DESIGN

(842) Mr. C. M. Curtiss, Montreal,
asks:

Q. 1. Kindly publish complete details for the
construction of a 200-watt transformer similar to
the Acme C.W. transformer.

A. 1. A 200-watt transformer may be con-
structed as follows: A core 8 x 6 x 2 in. sq. is
required. The pnmary will consist of 414 turns
of No. 14 D.C.C. wire. The secondary will con-
sist of 4,574 turns of No. 34 D.C.C. wire tapped
at the 2287 turn. The two filament wmdmgs
will consist of 38 turns of No. 14 D.C.C. wire.

Canada.

Each of these two windings should also have ccn-
ter taps at the 19th turn.

This transformer will

00025

/ s
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00 Ohms
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Q. 845 The Circuit Above is That Used in the Grebe CR-13 Amateur Short Wave Receiver,

IH

001

~ -

This

Arrangement Employs Two Split Variometers.

www americanradiohistorv com

meter used for tuning is wound with approximately
19 turns on each half of the stator and rotor coils;
the entire instrument consists of 76 turns of wire.
No. 14 or No. 16 D.C.C. wire should be employed
in this instrument. The coil in the plate circuit
of the radio frequency tube consists of 15 turns
of No. 26 8§.C.C. wire wound on a tube approxi-
matcly 414 inches in diameter. This winding is
in inductive relation to the stator winding of the
second variometer. is variometer is wound with
No. 16 D.C.C. wire employing 23 turns for each
half of the stator and rotor coils, giving a totat
of 92 turns for the complete variometer.

QUESTIONS ON THE AERIOLA SR.
(846) Mr. M. Rodgers, F1. Wayne, Ind., rc-
quests :
1. Please publish the wiring data, size of
coils, etc., of the Aeriola Sr.
A This information wil!l be found in ans-
wer to question 636 in the “I-Want-to-Know” col-
umn of the April, 1923, issue of RADIO NEWS.
Q. 2. How high will a rc:eiver of this kind
tune?
A. 2. This receiver will ture to a wave-length
of approximately 600 meters.

ELIMINATIRG CAPACITY EFFECTS

(847) Mr. C. A. Steiner, New York, N. Y.,
writes
Q. 1. T have a circuit consisting of a wvario.

coupler, using a variable condenser to tune the
secondary and a variometer in the plate circuit
for regeneration. How can I eliminate the body
capacity effects which are very pronounced in this
receiver?

A. 1. The regular method cf eliminating body
capacity effects is to shield the back of the panel
with tinfoil or copper and connect this shield to
the ground. We beheve however, that 1( your

dary varable ic connected in the
circuit with the movable plates connected to the
filament, you will not be troubled by capacity

effects.
(Continued on page 1096)
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Protection for Radio and Home

——AT T -

Safet the
BRACH VACUUM
RADIO ARRESTER

The Biggest Little Thing in Radio is

Insurance.

Every set should have it.
The National Board of Fire Unders

writers insists upon it.

Insurance policies may be vcid with.
out it.

Your choice of an arrester should be
guided by the 17 years’ experience of
leading engineers who have installed
3 over 3,000,000 Brach Vacuura Light-
8 ning Arresters on railroad signal,
police and fire alarm circuits and
{ over 750,000 Brach Vacuum Arrest-

ers on Radio since 1913,

Made to protect—not to Meet ¢ Price.
Approved Indoor Type $2 anl $2.50

.~ FW_E Approved Outdoor Type as illust-ated $3
o — 3

\ Sold by
\

| Leading Radio Dealers \ .
NS

All Over the World
= N1
|

—

- - :
%, SOLDERALL
NG T -a remarkable metal e

in paste forn:x— -so easily asplied a match will melt it—no
clumsy soldering iron necessary. Results are guaranteed to
equal wire or bar soldering.

T g SOLDERALL SELF-ACTING TORCH

easy application, its converient form, its great econ-

-
230 a tube greatly improved—facilitates the
) . . application of Solderall.
Insure Perfect Reception by Soldering All Radio Torch
Joints and Connectiins with Solderal . $1.75
Solderall has become almpost indispensable to the . 4 .
radic fans and is now emoaloyed by them so make j "m‘;é'n
perfect their connections  Solderall’s value, its ey about
4 B Half Size

. ﬂ' C
omy sappeals to everyore. ‘ g 2| ]

—— q ) [/

Ss!d by Radio Dealors All Over the Wisld 2 3 'éqylu ‘

L.S.BRACH MFG.CO.

NEWARK,NEW JERSEY
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YOU CAN LEARN
NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a
Reporter

FASCINATING WORK: WORK--GOOD PAY

Only a Few Months Work Required
To Qualify You for a
Better Position

Regular reporters earn from $40 to $125
a week. Good deskmen on a daily paper
are paid from $60 to $100 a week. A
“Star” Reporter can command his own
salary. Hundreds of ambitious men and
women enhance their income materially by
corresponding for newspapers or writing for
magazines in their spare time.

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J. Brock-
meyer, Assistant City Editor of the New
York Evening Post. Mr. Brockmeyer has
trained hundreds of men and women, many
of whom have, under his guidance, developed
into front rank reporters or feature writers.

Mr. Brockmeyer's course will teach you
what it would take years of actual news-
paper work to learn. It consists of six
comprehensive lessons just brimful of every-
thing a reporter must learn. The following
are only a few of the subjects covered.

Starting in Journalism. What is a News-
paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Type Point System. Styles of Type, Proof
Reading. Capitalization and Punctuation.
A Late Fire Bulletin. Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-
sonal Conduct. Re-Writing and Condensing
‘ Stories. Paragraphs and Short Items. Good
and Bad Styles. Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don'ts for Writers. Office
Organization. Syndicated Matter. Business
Office. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

This Complete Course For $10

The price for the entire course is only
$10, and entitles the student to full consult-
ing services which are directed by Mr.
Brockmeyer personally, including any ques-
tions in connection with journalistic work.

Five Days’ Trial
Just pin a check, money order or ten dol-
lar bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

Or Write For Free Circular “R”
THE PRESS GUILD. Inc.. 66-R West Broadway N, Y.
THE PRESS GUILD, ine..

68.-R—West Broadway, New York Clty

Enclosed find_$10 for which you are to ship me at
once, prepaid, Henry J. Brockmeyer's complete course in
Practical Journalism with the distinet understanding
that if T teturn the course in fire days my full $10 will

=7

be refunded and ne questions msked.

|

|

t (Name)
: (Address)
{
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Q. 851,
Audio Frequency Transformers.

0. 2. What determines the number of circuits
of a receiver?

A. A receiver using a single coil for tuning
is generally known as a single circuit set, but this
may or may not have regeneration by means of
the feed-back method. If a variometer is used to
obtain regeneration it means that the plate circuit
must be tuned, giving a two-circuit receiver. A
three-circuit receiver consists of one wherein there
are three circuits to tune, namely: the primary,
secondary and plate circuits.

A. F. TRANSFORMER IN REFLEX

(848) Mr. H. Sheckard, Chicago, Ill., wants to
know : .

Q. 1. Can an audio frequency transformer with
a ratio of 414 :1 be used in place of a 6:1 ratio
transformer in a three-tube reflex circuit?

A It is always advisable to use a low ratio
transformer whenever possible in a reflex receiver,
and for this reason better results should be ob-
tained with the transformer of a 4% :1 ratio.

2. What is the maxlmum wave- length range
of ‘hc Autoplex circuit?

A, 2. If variometers of large size are used
in this circuit, it should tune from 200 to about
540 meters.

PATENT ADVICE
(849) Mr. B. G. Brabec, Chicago, Ill., asks:
1. 1 have discovered a hook-up which seems
to be better than any [ have tried before, includ-
ing most standard ones. Would it be worth while
to obtain a patent on the hook-up?

A. 1. If your new hook-up has incorporated in
it something new that has not been used before,
a patent might be obtained. If, however, you are
ustng rcgcneraticn, no patent could be had, as
any circuit of this kind is already covered by the
Armstrong patents. If regeneration is not used
and you think the results obtained are worth

Circuit Diagram of the Acme Four-Tube Reflex Receiver Using Three Radio and Three
Further Details Are

Given in the Text.

w!u]e, we would suggest that you get in touch
with some reliable patent attorney.

R.F. TRANSFORMERS IN REFLEX
(850) Mr. Erwin Hollingsworth, Salina, Kan
sas, requests:
Q. What are the ratios of the radio fre-

transformers in Reflex

quency the four-tube
Receiver as described in the July issue of
RADIO NEWS?

A. 1. Radio irequency transformers are de-

signed for a particular band of wave-lengths and
have no definite ratio, such as audio frequency
transformers. There is now on the market a radio
frequency transformer especially designed for re-
flex circuits which will prove very satisfactory.

Q. 2. Can a stage of radio frequency amplxﬁca
tion with a transformer be added to a single cir-
cuit regenerative receiver?

A. 2. Radio frequcncy can bhe added to prac-
tically any standard circuit, but it would be of no
advantage to use one stage with a single circuit
receiver. as in this case regeneration will be sacri-
ficed and the tuning would be very much broader.

ACME REFLEX CIRCUIT

(851) Mr John Beresford, of Mount Vernon,
N. Y., writes

Q. 1. I\mdly publish the Acric four-tube reflex
circuit in connection with a loof aerial.

Al The circuit you ask for will be found
on_this page.

Q What are the capacities of the fixed con-
densers connected across the audio f{requency
transformer secondaries and also the one across the
loud speaker?

A. 2. The capacities of the fixed condensers
from left to right are: .00025 mid.; .00025 mid.;
.002 mfd. and the one across the loud speaker.
.005 mfd. Use fixed condensers having mica in-
sulation.

SEVEN STANDARD STATIONS

Seven radio stations have been named by
the Bureau of Standards as maintaining suf-
ficiently consant transmission frequencies to
serve as standards for calibrating wave

meters and radio receiving appartus. Two,
KDKA and WQGY, are broadcasters.
The stations, located in Massachusetts,

New York, New Jersey, Pennsylvania and
Maryland, include one Naval station, four
Radio Corporations, One General Electric

and one Westinghouse station. The Tucker-
ton station of the R. C. A. leads the seven
in accuracy, deviating only 0.1 per cent in
36 tests of its assigned frequency; all the

* other stations are, however, not deviating on

an average of over 3%, and should serve
as fairly accurate measures of frequencies.

|

The seven stations follow with their fre-.

quencies and other data:
(Continued on page 1098)

Assigned l’ereigdb li;). of e
SIEELS (i Lt TR measrements  moamred  déviation deviation
wWQL R.C.A. Coram __ Hill,
. I, N. Y. 17.13 Aug. 24-Oct. 12 16 1.2 per cent 0.3 per cent
NSs U.S.N. Annapolis, Md. 17.48 Aug. 24.Oct. 12 30 0.5 per cent 0.2 per cent
WQK R.C.A. Rocky Point,
L. I, N, Y. 18.21 Aug. 24-Oct. 12 22 0.4 per cent 0.2 per cent
WGG R.C.A. Tuckerton,
0. 1, ¥ 18.85 Aug. 24.Oct. 12 36 0.4 per cent 0.1 per cent
WSO R.C.A. Marion, Mass. 25.80 Aug. 27-Oct. 12 36 0.6 per cent 0.2 per cent
wGy G.E. Schenectady, (380 meters)
N. Y. 790 June to Oct. 34 0.5 per cent 0.2 per cent
KDKA W.EM. E. Pittsburgh, (326 meters)
Pa. 920 June to Oct. 30 0.6 per cent 0.3 per cent
NOT R C.A. —Radlo Corporation of America. U.S.N.—U. S. Navy, G.E.—General Electric
Co. W .M.—Westinghouse Electric & Mfg. Co.
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Make it “REFLEX” with ACME

How to get distant
stations loud and clear

What “REFLEX” is

THE Reflex circuit is one which uses both vacuum
tubes. Itis the circuit which will give the best con-
sistent results for the least expenditure, the least
construction and tuning effort, and the least trouble.
It is a circuit which will allow all the year round
radio on a loop and loud speaker. When using
an antenna, the only limit of reception is inter-
ference of all kinds.

What “REFLEX” will do

NoO CIRCUIT or set can be stamped with
a distance guarantee, but the Acme Ap-
paratus Company has found after two
years of trial and experiment that the
Reflex circuit will do more than any
other employing the same number of
vacuum tubes. It will bring in the dis-
tant stations loud and clear, and it won’t
annoy your neighbor.

s

Covers the wave length band

THE three and four tube Reflex receivers cover the
whole new wave length band with equal amplifica-
tion, which allow the listener to choose most of the
broadcasting stations at will,

To build a “REFLEX"' set

GETthe Acme Diagram and follow it closely. It
took the Acme Apparatus Company two years to
get it worked out properly. This diagram is being
published by Radio News. It is of a four tube set,
three radio and three audio frequency amplification
(equivalent to six tubes),

Precautions to observe

THE APPARATUS. Use only the best apparatus for
best results. Lay out the apparatus on a board first,
wire it up, and try it out. When you want to put it
in a cabinet, you will then know how.

ACME A-2 Audio Frequency
Transformer

The Tuning Circuit. There are two tuning cir-
cuits which may be used, one for antenna, and one
for loop operation. In either case, use a low loss
Acme condenser. The antenna or loop receives only
a little energy from the distant station, don’t waste
it. For a coupler in the antenna circuit, use a well
made one, and for sharper tuning, use only a few
turns on the rotor in series with a loud coil.

The Amplifier. Use Acme transform-
ers, they are the product of pioneer
transformer and radio engineers and
manufacturers. The amplifying trans-
former is the heart of the circuit, and
the “Reflex” has been worked out espe-
cially for Acme transformers.

The Detector. Use a crystal detector
(preferably Brownlee Galena) to pre-
vent distortion and howls. The crystal
with three stages of radio frequency am-
plification will stay in adjustment for
days, and you are sure that all the va-
cuum tubes are increasing the strength of broad-
casting.

The Wiring. Keep all wires as short as possible. Use
No. 14 bare wire if possible, and keep the general layout
shown in diagram. If you solder, use RESIN for flux.
The Tubes. All types of vacuum tubes are suitable for
this circuit, but the 201A tubes are especially recommended.
The Loud Speaker. If the circuit is followed closely, a
source of undistorted power will be available for any loud
speaker., For reproduction of the broadcasting use an
Acme Kleerspeaker,

The Acme Engineering Service. The Acme Apparatus
Company is interested in anyone using its products, and
wants you to get results. If you have any difficulties,

write to our Engineering Department who are at your ser-
vice gladly and freely.

For more information use coupon

IF YOU want more information on Reflex and Amplifica-
tion, send 10 cents for the booklet “Amplification without
Distortion” containing many wiring diagrams and helpful
hints on construction and operation. Use the coupon.
The book will be sent at once postpaid,

THE ACME APPARATUS COMPANY
Dept 24, Cambridge, Mass.

ACME

Jor amplification

Acme Apperstus Company,
Dept. 24,
Cambridge, Mass., U. S. A.

Gentlemen: I enclose 10 cents (U. S. Stamps or U. 8.
Coin) for “Amplification without Distortion.”

XTI YT PR Y PR PP PR P Y PR Y Ty Ty
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Coﬂ‘le'weﬂ
(ﬁlr l/zeplale.r of which

aclually vary in area-
an engiy eat
never accomplished

oo Sl

J'electn/e tunmy

For
Transmission or Reception

The highest class Variable Condenser,

“FRESHMAN SELECTIVE"
Mercury Variable Condenser

Will stand more than 5,000 volts.

Plates are dust and dirt proof. thereby
eliminating leakage which creates noises.

No plate vibrations—absolutely quiet.
Compact and attractive in appearance.

Mercury plates give intimate
contact with Mica Dialetric.

6ar IOOLGficien®
ofl able Conﬁcgeni';r

asa Yari
Can be W(ade

Do not confuse the ‘Freshman Selective’’ Mercury Vari-
zble Condenser with any other heretofore on the market.

.0003 m, . (equivalent to 17 plate) $
.0005 m, . (equivalent to 23 plate) ALL
001 m. i, (equivalent to 43 plate) TYPES

All Molded Parts and Dial of the Finest Bakelite

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

F eslrman@ |I'IC:«
c’aa?a Gondenser ¥roducts'

106 Seventh Avenue New York

Commenting on the standard frequency
situation, the Bureau of Standards says:
“If every radio transmitting station main-
tained exactly the wave frequency assigned
to it, there would be available a standard
frequency wave every time any station was
in operation. However, at present this is
the case only with certain stations, and be-
cause it is a matter of difficulty to maintain
exactly the assigned frequency, and also be-
cause this is of great importance, the Bu-
reau has been collecting some interesting
data on the subject. As a result of these
measurements, it is possible to give out in-
formation from time to time on stations
which maintain a sufficient accuracy to be
useful as frequency standards. Several sta-
tions. which use special means for main-
taining constant frequency, have very nearly
attained the goal of remaining within 2 kilo-
cycles of the assigned frequency, as recom-
mended by the Second National Radio Con-
ference.

Transmissions from seven stations may be
used in standardizing apparatus, by the
methods given in Bureau of Standards Let-
ter Circular 92, “Radio Signals of Standard
Frequency, and Their Utilization.”

AMATEUR ABBREVIATIONS

Radio amateurs and fans have originated
and are at the present time developing a uni-
versal language of their own. It has even
been intimated that some day this or a sim-
ilar elaborated langnage may become useful
to the peoples of the whele world as an ab-
breviated language for the written word.

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

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

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

Code Thrase Code Thrase
F.B.—fine business hi—radjo laugh
0 M.—old man mi—my
0.\W.—old woman onli—only
hr—hear or here gy—give
hird—heard sum—some
u—you dif—difference
wen—when enu{—enough
ur—your cud—could
spk—-speak wkg—working
gud—good inpt—input
hy-—have impt—important
ruf-—rough pri—primary
pt—point sec—secondary
tubd—too bad wy—wave
ges—guess wl—will
no—know or no wy—way
Yy—very betr—Dbetter
cond—condenser gvg—giving

freq—C(requency TCA—Tliermo coupled
thot—thought

amps.
CRA-—Commonwealth Radio

Never Before Such Radio Opportunities!
Positions Assured

Radio Companies frequently find it necessary
to scour the country for licensed operators.

In a number of cases ships have been held
up and in a few instances vessels have had to
clear port without operators.

Study Radio in a recognized school. Write
to-day for illustrated booklet.

Y. M. C. A. RADIO SCHOOL

158 East 86th, St., New York
“Best Radio School In The East”

wrk—work
wrkd—worked Ass'n
hwsat—how's that cum—come
hw—how thr—there
cu—see you r—are
cuagn you again Tu—are you
cul—see you later cld—called
73—best regards el—eall
B4—before clg—ealling
2nite—tonight rite—write
Itr—letter DX—long distance
sori—sorry tmrw—tomorrow
tt—that {r—for
gg—going crd—card
shud—should nw—now
abt—about pse-—please
trub—trouble sed—said
wid—with N aud—audibility
gnd—ground cr—chemical rectifler
rdn—radiation ant—antenna
entpse—counterpoise divr—deliver
bi—by divd—delivered
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GCIHNEC“
THE
l iy PROGRESS\'I.E B aarTesy

Protect Your Tubes

GUARANTEED
Progressive Safety “B” Battery

Guaranteed not to burn out your radio tube
through crossed wires or wrong connections.
The Progressive Radio Safety “B” Battery
easily leads the battery field in long life and
perfect action. It saves its users trouble and
expense by its special protection of tube fila.
ments agamst accidental crossing of wires or
improper inserting of tubes.

22, Volt-Standard Size
45 Volt-Standard Size............

If your dealer cannot supply you the battery
will be shipped direct, C. O. D. or upon receipt
of remittance.

Dealers—W'rite for our proposition.
Progressive Specialty Company
314 Sycamore St.,, Cincinnati, Ohio

You Don’t Need to
Be an Expert

JADIOUNE

““The Voice of a
Nation’’

The RADIODYNE is operated by simply grounding 1o a

water plpe or radiator and throw a fev feet of wire on the
floor. No outside antenna or loops liecessary. You

have to be an exbert to install and opesate it effectively.

For use in apartments, boats, automobiles, railroad trains,
ete., the RADIODYNE 1s enjoyable where other types of
recelving sets would not be practical.

Stations within & radius of 2000 miles can be picked up on
the loud_speaker; any wavelength from 200 to 700 meters.
The RADIODYNE is so sensitive thet it blcks up Radio
telephone speech and music when other tyDes of edulbment
fail.

Wrm for_illustrated foider which describes the RA-
ODYNE in detail. Every radio Tan will be inter.
med in this new type (antennaless) receiving set.

Western Coil & Electrical Co.
314 5th St: Racine, Wisconsin
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Guglielmo Marconi, as he appears today.

Signor Marconi is Honorary Chai
of the Radio Institute Ofr{)\mtf?clrl “

Success for You

—in RADIO

The big men in radio today
started —almost all of them — as
radio operators. Very many of
them are graduates of the Radio

Institute (or Marconi In-

called).

The demand for trained radio
men today is too great to fill.
Beginners are needed —and po-
sitions are open all the way up
the ladder to the top. Trainnow.
Radio is swiftly growing. And
the opportunities grow with it.

Study at home

You can start now — at home —
from the very beginnings of elec-
tricity—with the same guidance
and instruction that has built the
reputation of the Radio Institute.
In a few months you can be
fitted for your Government oper-
ator’s license—and your first job.

The Radio Institute is under the
auspices of the Radio Corpora-
tion of America, which places
more men in radio than any
other organization in the world—
and gives preference to our grad.
uates. Your opportunity is limi-
ted only by your ability.

stitute, as it was formerly

Advanced Radio Course
Greatpopular demand bytheadvanced

student and experienced amateur has
led to the opening of an ADVANCED
HOME STUDY RADIO COURSE,
specializing in C. W., I. C. W., tele-
phone and radio measurements. In-
vestigate!

Radio Institute of America
(Formerly Marconi Institute)
Established 1909

324 Broadway, New York City

Indicate by a cross X the course you areinteresteding

Radio Institute of America,
324 Broadway, New York
Please send me full information about
radio opportunities today, and your
COMPLETE RADIO COURSE O
ADVANCED RADIO COURSE (0

|

Correspondence from

(Continued from page 1087)

E Readers

Why, oh why, is there anything in the.

world other than a C.W. brass pounder!
The writer is one of the great army of sim-
ple ordinary garden variety of BCLs, and as
such, other noises of the ether interest him
not at all. Night after night, he has hunted
through the directory to locate a distant sta-
tion, to get its time on the air, its wave-
length and power, and then after much tun-
ing and straining of ears, finally gets a faint
whisper which he hopes is the desired goal;
but just about the time the call is in order,
a dot and dash hound owning station 6NIX
starts in to tell 4MORE that he once knew
a fellow who knew of another fellow who
had almost worked 3BUGS using a flea
powder can for an antenna. The result can
easily be imagined. The patiently sought for
announcement goes a-glimmering, another
long wait is quite the proper thing, and
there are excellent chances of the same dis-
astrous results. And all because fwo indi-
viduals would have speech with one another
while the station they are murdering is en-
tertaining thousands.

The writer experienced this trouble very
early in the game, and on the advice of
experts discarded his four-tube single-circuit
set and invested in a three-tube Reflex out-
fit to be used with loop. But not being able
to ratse any DX stuff, and having the mis-
taken idea that he had as much right to use
the atmosphere as anyone else, finally pur-
chased a five-tube Neutrodyne go-getter.
Being able to reach out further only -made
matters worse for now there is a whole
flock of “splatter-buzz” to dodge.

This bunch of grief is directed principally
at the owners of spark, unfiltered C.W. and
I.C.W. stations though those operating pure
C.W. outfits using solid ivory condenser
plates in their wavemeter instead of a good
piece of hard rolled aluminum are also help-
ing to make the air dirty. It is surprising
how high some 200-meter C.W. stations can
get and still imagine they are only pushing
out 200 bumps at a time. But be that as it
may the spark boys are the ones who win
the rubber pointed ice pick. They seem to
have the impression that Darwin evolved air
for their special and sole benefit. The broad-
cast stations have millions invested for
the simple purpose of giving free entertain-
ment, knowledge and pleasure to millions,
and against this deluge of progress and en-
lightenment, a few short-sighted ether dis-
rupters would pit their puny strength, for,
according to latest returns, there are 2,790,-
045 receiving sets in commission, with an
estimated listening in audience of 11,160,180.

Look through any of our excellent radio
magazines and 95 per cent of the reading
matter and advertisements carried are made
up to register on the despised and never-to-
be-considered BCL. But the worm is turn-
ing; in fact, one has already turned, and the
rest of his life will be spent in the occupa-
tion of trying to get some clean air ..
laboring under the policy of common sense,
and the most good to the greatest number.

W. Ep. Epwarps,
285 W. Washington St.,
Pasadena, Calif.

THAT'S THE SPIRIT

Editor, Rapio News:

This is my first “pop off,” but not my last
as long as I read Rapto News. Having just
got my November copy, I looked it over and
noticed Mr. Kamp’s letter. I think his idea
of amateurs teaching code is a great one.

www americanradiohistorv com
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ONE CHARGER
for Every Radio Battery

Longer distance and clear sig-
nals are the pleasing results
which you can be sure of when
both the A & B batteries of your
radio set are storage batteries,
No other source of power for
radio equals the storage battery.

The Valley ABC Battery Charger is

so simple and so easily operate

that

it makes storage batteries the most
convenient and inexpensive source of

power for radio.

Enjoy radio at its

Lest, Us_e storage batteries and charge
them with the Valley ABC Battery

Charger,

Charges 2.volt peanut tube batteries,

6-volt A

Batteries,

6 and 12.volt

automobile batteries, and 1 to 4 B

Batteries.

Bakelite panzl, glass top.

Harmonizes with any receiving set.
At good radio shops.

VALLEY ELECTRIC CO.
3157 S. Kingshighway St. Louis, Mo.

IrYOU CANT BUY THEM
AT YOUR DEALER'S

SEND DIRECT TO US

“Red-Heads” are guaranteed ]

radio phones. You run no risk
whenyoubuythem, Moneyback
if, after 7 days’ trial, you're not
satisfied that they're the best
receivers on the market at the
price,. Why not act right now
andgetapair? It'llmeangetting
the maximum from broadcast-
ing from the day you put them

into use,

These remarkable head-sets are made by The
Newman-Stern Co., one of the picneer radio man-
utacturing houses in America.

JUST oUT

The new 1924
Model F
$

.50

PER PAIR

Complete
Thisis thestandard 3,000
ohm “"Red-Head.” The
1924 Model F has eleven
improved features. Sen-
sitiveandfine-toned;alu-
minum case; famous
brown-red ear caps; mili-
tary headband; high-
grade cord.

The new 1924
“Red-Head”Jr.

*5:00

Complete
The Jurior Model has
most of the quality fea-
tures of the standard
Model F here described.
The reslstance is 2,000
ohms per set instead of
3,000 ohms. A remarkable
value,

“Red-Heads"” sent prepald on receipt of price it
you are unable to get them at your dealer’s.

THE NEWMAN-STERN COMPANY

Dept. RN

Newman-Stern Bldg.

Cleveland
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“Took it
in preference
10 all others*”

HIS letter, like scores of others sent us by enthusiastic

owners of Atlas Loud Speakers, reveals how great is the

difference between ordinary loud speakers and this real
radio reproducer. It is the difference between real and artificial
revival of the music broadcasted. The exclusive “double dia-
phragm” responds equally true over the entire range of musical
cycles. There are no distortion points. This device is adjust-
able to your set and particular receiving conditions,

. Write for Illustrated Booklet “F.”
@ Letters from Users Requested
Make Your Own Loud Speaker with THE

ATLAS UNIT, with phonograph attachment $13.50
(Unit without attachment $12.50)

Sole Canadian Distributors:
The Marconi Wireless Telegraph Company of Canada, Limited, Montreol, Canada.

ANV AAAY AVALAWAVAUAWA N
<
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AT TR

VI

Hear the Atlas
Loud Speaker
Ask your dealer for 2
demonstration, Submit
it to any reasonable
test. Get the proof

NOw,
LIST PRICE
COMPLE: »

N T
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ELECTRAD
PRODUCTS

The NEW DIODE

Discard crystals! Use the
Electrad Diode in all cir-
cuits. Overcomes former
difficulties with reflex
work. Gives greater vol-
ume, greater Selectivity
and steadies the circuit.
Eliminates tedious ad-
justments for change of
wave lengths, A perfect
detector tube. Real re-
sults. Absolutely guaran-
teed.

Socket 50c

RADIO'S GREATEST INVENTION

Electrad Variohm

Doubles your receiving distance. Give the
precision value of grid Icak resistance your
detector tube requires., Variohm does the
work of a thousand ordinary grid leaks.
Resistance variations secured are infinitely
close and gradual, not by steps and jumps,
Range 4 to 10 megohms. Increases vol-
nme. Eliminates circuit noises. Enables
you to get distant stations clear and dis-
tinct.  Absolutely guaranteed.

75¢

The LEAD-IN

Fits right under closed
window. Can be bent
into any shape to fit
ledges. Covered with
fire-proof insulating ma-
terial which prevents
grounding of circuits on
wet window sills. Takes
the place of ungainly
porcelain  tubes and
holes in the window
sash. Fitted with Fah-
nestock Clips. Always
presents a neat appear-
ance,

40c

All products at your dealers, otherwise
send purchase price and you wiil
be supplied postpaid.

Write for FREE Cockaday-Diode
Reflex Circuit.

ELECTRAD, Inc.

428-H Broadway
New York

V |

This will bring the amateurs and BCLs
close together.

I am like Mr. Kamp, I am getting tired
of so much broadcast reception; I like to
listen to the amateurs. It gives me a thrill
to hear an amateur sending code slowly
cnough for me to read it.

Another thing I would like to say is that
I have yet to meet an amateur who would
not help me with any radio problem. It was
an amateur, back in 1913, who got me inter-
csted i1 wireless, and an amateur is helping
me erect a transmitter now. He has given
me hook-ups of his own that have helped
me _very much. I believe the amateur and
BCL will have to co-operate before radio
will be a very great success.

I hope to be in the amateur ranks very
soon and will help all I can.

Rogerr B. HECKERT,
R. F. D. 7, Box 30, Independence, Kan.

WANTS TO LEARN CODE
Editor, Rap1o NEws:

After reading the “Correspondence From
Readers” column, I cannot refrain from
making some comment on the subject dis-
cussed.

First, I am a BCL and I want to say that
if the "hams” in my town were willing to
give me some “dope” on the code and special
slang used, the rest of the BCLs and
myseli would Lave less to say about the
interference caused by “hams,” for the dit-
dot would be just as fascinating as the
squeal from Cuba. However. I haven't run
across a “ham” as vet. As to an attempt at
getting together. nothing has been done on
either side. I am in favor of a “get-to-
gether” to stop hard feeling.

I am using a honeycomb set and yet on
500 meters I can hear the rock crusher on
the same block going full blast. I am em-
ployed now as a builder of radio sets and
have had experience with all sorts of cir-
cuits. I still have to see a set that will tune
sharply enough to eliminate the old fash-
ioned rock crusher, for that is what it
sounds like in the phones. I am in favor of
abolishing the single circuit receiver as well
as the spark transmitter. Above all, let's
be fair. We all have equal rights on the
air. Just because a fellow knows a bit more
abont the science does not mean that he
should have more rights on the air.

Luxin, BCL.-
128 Court St., Newark, N. J.

FLORIDA’S RADIO

Editor, Rapio NEwS:

Both you and Mr. Perry probably realize
by now that anyone who writes of Florida
invariably starts something. May I add my
little bit?

We went north for a vacation trip and
found radio everywhere. In fact, we found
so much of it that we decided we wanted a
set ourselves. To the radio dealers we put
the question “What kind of a set should we
have to get WDAL, our nearest station.
which is 113 miles north of us?” The
dealers held up their hands in horror.
“Radio in Florida!!! It cannot be done.”
So we tried to play golf. Some of the
country clubs would let us play if we bought
the course, and, having no dynamite, we
couldn’t get into the others at all. So we
took our golf money and bought a radio set
to find out for ourselves. We have “shot
the whole works.” A five-tube set, two
stages of radio, detector, and two stages of
audio frequency, loud speaker and storage
“A” and “B” batteries. What could be
sweeter for a dealer? We bought the parts,
put them together. and they worked.

Now for the joker. No one in Daytona,
Fla,, can get Jacksonville. T will not enclose
my correspondence with WDAL, as I don't
want this wheeled to your desk on a truck.
We would like a little jazz with Mak Jong
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AT YOUR DEALER’S
COUNTER

Buy a good Head Set.

Good Head Sets must have Powerful Magnets.
Powerful magnets ensure sensitivit.y, great vol.
ume of sound and true tonal quality.

The power of Head Set magnets is easily test-
ed at your dealer’s counter.

Unscrew the ¢ap on the ear piece. Place the
thin ¢ircular diaphragm on the counter. Hold
the ear piece above it and see how far the
magnet will pick up the diaphragm.

The farther the pick up, the more powerful
the magnet, and the better the Head Set.

4 Stromberg-Carlson Head Set will pick
up its diaphragm at least one-fourth of
an inch. Will yours?

Have You Found
a Really Good -

e

; Radio Frequency Set?

—a long range set that is easy to tune—
only two controls—that br.ngs in big vol-
ume yet can be sold at a popular price of
$70.00 for a four tube set in a mahogany
cabinet,

To keep posted on what's new you owe
it to yourself to write for descriptive lit-
erature on the Globe No. 820.

Manufactured ty

GLOBE ELECTRIC CoO.
MILWAUKEE
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Feature Formica Panels

‘\/ U-RAD is another high quality, nationally advertised
J. radio line, which uses Formica Insulation for Panels.

Acceptance, by the great majority of leaders in radio, is Formica’s
certificate of character. This acceptance is so general that
Formica’s position is one of real dominance in radio insulation.

Naturally amateurs, who build their own sets, and dealers, who
wish to supply their customers with the best material, prefer to
handle a material that is so widely preferred in the best informed
circles.

Dealers: Formica’s great national and trade adver-
tising campaign this year is again the most powerful
support behind the radio dealer. Quick service on
sheets or panels in individual envelopes.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio

Sales Offices
50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 516 Caxton Bldg. Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 8. Clinton St,, Chicago, IlL
1042 Granite Bldg., Rochester, N. Y. Sheldon Bldg., San Francisco, California 313 Title Bldg., Baltimore, Md.
415 Ohio Bldg.., Toledo, Ohio Whitney Central Bldg., New Orleana 47 King St., Toronto, Ontario
Made from Anhydrous Redmanol Resins

SHEETS TUBES RODS

www americanradiohistorv com
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Fits Anywhere-Smaller
than a Magazine -
All Enclosed

HE same range of reception for
I which you now require a 100
foot or longer aerial, an indoor
strung aerial, or an awkward loop
aerial no better than the first one in-
vented—infinitely improved upon by
the W arren Radio Loop that fits into
a coat pocket. Interference eliminat-
ed. This wonder aerial selects and
tunes with remarkable ease and accu-
racy. All enclosed by Bakelite shields.
Four compact sizes for every purpose.
The best known—the best liked. Sat-
isfaction unrestrictedly guaranteed.

W'rite for the name of the nearest
Warren dealer and Bulletin T102,

A Type For Every Set

Type A-737 (300-700 meters) 6 inches
square—non-directional ........... $10.00

Type A-7236 (175-1000 meters) 6

inches square—non-directional ..... 12.00
Type B-2537 (300-700 meters) 18 inches
square—directional ............... 20.00

Type BL-2520 (200-18,000 meters) with
honeycomb coil mounting, 18 inches
square—directional ............... 25.00

V.DE-CO RADIO MFG. CO.

Dept. N ASBURY PARK, N. J.

B. T.

Bremer-Tully Vernier Tuner

Vernier Condenser

These three instru-
ments, The Bremer-
Tully Tuner and the
two Bremer - Tully
twenty - three  plate
Vernier Condensers,
hooked up in Bremer-
Tully Circuit No. 2
will give a receiving
set that can’t be beat
—for distance—selec- ¢
tivity—and volume.

Our book on Better
Tuning tells you why
and shows you how.
Sent on receipt of 10¢
or free with each
tuner.

Ask your dealer — if

ke can’t supply you
write us.

BREMER-TULLY MFG. CO.

Canal and Harrison Sts.

CHICAGO

in the afternoon, but we cannot get it. We
have to wait for dark and then we catch it.
We are not DX hounds, but we thankfully
take anything that comes. I get all of our
stuff between 6:30 and 10:30 p. m. Con-
trary to the general opinion, a hotel man
does get tired, even though he apparently
does nothing. The following is my station
list: KDKA, KYW, PWX., WBAP,
WBAV, WBZ, WCAP, WCX, WDAR,
WEAF, WFAA, WFI, WGM, WGR,
WGY, WHAS, WHAZ, WHB, WIP,
WJAR, WJAX, WJAZ, WKAG, WMAK,
WMC, WOAIL WOC, WOO, WOR, WOS,
WRC, WSAL WSB, WSY, WTAM and
6KW.

So, if you will ask your friends to quit
telling people, “There is no radio in Flor-
ida,” we will not have to tear our set apart
to show that there is no phonograph con-
cealed. That “I know you are lying” look
that you get when you tell 2 man he has
just heard Pittsburgh on the loud speaker
certainly is annoying. They drive our deal-
ers crazy. Yes, dealers. We have three in
a town of 6,000. I don't know how many
sets there are in town, but I have nine
friends who are hunting for the guy who
lets his set oscilliate all evening.

So T rise to say, “We have radio in this
part of Florida.”

G. P. ALLEN,
Austin Hotel, Daytona, Fla.

APPLAUSE
Editor, Rapio NEws:
Speaking of applause cards sent to the
entertainers at the various stations in appre-
ciation of their efforts, here’s mine showing

B C L Station
£

[»)

Le Roy Howard

Massachusetts

our Old Lady of the Broom enjoying a con-
cert through my flivver set. She’s still up
to date after 300 years or so, too.

L. R. Howaro,

CRYSTAL RECEPTION
Editor, Rab1o NEws:

After hearing so much about crystal sets
being only for short distance, I am sending
vou my record. Using a galena crystal and
no amplification, I've heard 29 stations, 21
over 500 miles and four over 1,000 miles.
1 use no special circuit only a tuning coil and
an 11-plate condenser. The phones are 3,000
ohms. There is no tube set in the immediate
vicinity. The nearest ate three, six, seven
and eight miles, respectively. The farthest
station is KHJ, which is 1,200 miles. I got
KHJ, WJAZ and PWX twice this season
(since October 1Ist). I have received the
following stations: WOC, Davenport, 934
miles; WBAP, Fort Worth, 240 miles;
WDAF, Kansas City, 694 miles; WFAA.
Dallas, 250 miles; WHB, Kansas City, 694
miles; WJAD, Waco. 172 miles; WOS, Jef-
ferson City, 720 miles; WMC, Memphis,
624 miles; WKY, Oklahoma City, 428 miles;
WOAW, Omaha, 840 miles; PWX, Ha-
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Layer Wound ™
Layer Insulated

Stromberg-Carlson Head Set Coils are \
wound a layer at a time with a wrapping of
tough insulating material between layers. i

This high grade construction is revealed by
sawing through a section of a coil taken from

the |
HEAD SET

It's the only head set construction which will
stand up under the high plate voltages now
prevalent for loud speaker hook-ups.
Therefore, it’s the only head se1 construction
which ensures permanent sensitivity.

It's a construction which is an exclusive fea-
ture of Stromberg-Carlson Heac Sets.

Ask Your Dealer JI||

Stromberg-Carlson Telephone Mfg. Co. y
ROCHESTER, N. Y.

THE FRANDSEN TUNER
AND VARIOCOUPLER

AT LAST THE PERFECT TUNER
for Broadcast Reception.

The most efficient and selcctive tuner made.
For single circuit with tickler or variocoupler
with loose coupled primary and secondary cir-
cuits.

Perfect and continuous variation of the in-
ductance of the antenna circuit without
SWITCHTAPS and without a VARIABLE
CONDENSER in the antenna circuit.

Complete for panel mounting, postpaid, $7.50.

RADIO RESEARCH LABORATORIES

ATASCADERO, CALIFORNIA

SALESMEN

Largest radio publishing organ-
ization in the world, wants sales-
men, either whole or side line, to
sell an assortment of 20 books to
the trade.

Liberal commission to hustlers.

Box 233, Rapio NEws
New York City.
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What you have been waiting for

ERE are two rugged little storage batteries
designed particularly for low-voltage tubes.
Although they weigh only 5 and 6 pounds,
they are of true Exide quality. Highly efficient
and with ample power for long-distance receiv-
ing, these batteries will give you a type of
service that you would find it hard to duplicate.

These sturdy little batteries are neat and com-
pact. They were specially designed for WD-11
and UV-199 vacuum tubes, but can be used with
any low-voltage tube. The two-volt Exide A
Battery consists of a single cell. It will heat the
filament of a WD-11 or other quarter-ampere
tube for approximately 96 hours. The four-volt
A battery, having two cells, will light the filament
of a UV-199 tube for 200
hours.

Service you will
appreciate

Exide Radio Batteries are
carefully constructed on
sound engineering princi-
ples. They give the kind
of service every radio fan
would like to get from his
storage battery.

For six-volt tubes
Like all Exide Storage
Batteries, the Exide A
Battery for six-volt
tubesisdependableand |
long-lasting. Itismade
in four sizes, of 25, 50,
100, and 150 ampere
| hour capacities. |

Asyouknow, any varia-
tion of current in the plate
circuit produces weird
sounds in your phones.
With an Exide B Battery hooked up to your
set, static is the only undesirable sound you will
have to contend with. The Exide B Battery
supplies steady, noiseless current. It permits the

niceties of adjustment that make radic receiving
an unalloyed pleasure.

The Exide A Battery for six-volt tubes has
extra-heavy plates, assuring constant potential
and uniform current overalongperiodofdischarge.
Like all Exide Batteries,
it embodies the finest
materials available.

In marine and
commercial wireless

On sea and on land the
Exideplaysanimportant
role in the industrial life
of the nation. In marine
wireless, Exide Batteries
provide an indispensable
store of emergency cur-
rent. A majority of all government and com-
mercial wireless plants are equipped with Exides.

Exide Radio Batteries are sold by radio deal-
ers and Exide Service Stations everywhere. Ask
your dealer for booklets describing in detail the
complete line of Exide Radio Batteries. Or write
direct to us.

Exide

RADIO BATTERIES

Exide B Batteries |

give noiseless, full-pow- |
ered service over a long
period of discharge. De-
signed throughout to pre-
vent electrical leakage.
Capacity, 3 ampere hours.

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Oldest and largest manufacturers in the world of storage batteries for every purpose

Service Stations Everywhere

Branches in Seventeen Cities

WWW americanradiohistorv com
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New 1924 Model

LOUD
SPEAKER

See It Today

STEP into your dealer’s store—he
will gladly give you a demonstra-
tion without obligation. See this
wonderful new value, placed on the
market now for the first time. You
will realize the outstanding superior-
ity of the new Pathé Loud Speaker.
Notice its beautiful Mahogany finish
and its ability to reproduce long dis-
tance signals clearly. With the new
low price it is the best buy on the
market.

FREE PAMPHLETS

Write now for free pamphlets on the Pathé Loud
Speaker, Pathé Variometer, Pathé Variocoupler,
Pathé Dials and the new Curtantenna.

Mahogany Finish
Price Now

172

(West of Mississippi $19.00)

Jobbers and dealers write for new special
proposition

| PATHEf PHONOGRAPH & RADIO CORPORATION
20 GRAND AVE., BROOKLYN, N.Y.
Western Sales Office, 533 Wabash Ave., Chicago, Ill.

—
SUPER VALUES—
OUR ON ALL STANDARD
POE!CY 20% OFF LIST PRICES RADIO APPARATUS
NEW N, & K. MODEL D 4000 OHMS
SPECIAL Manufactured by Neufeldt & Kuhnke, Kiel, Germany 36'50 e oUR
Reinartz Circuit Complete pist puR
Gonuise Reinartz Coil endorsed by John List 0UR f K 85
L. 'Reinartz and bearing his signa. Price  Price g;";’; gl"i‘::’n’:’d‘ BP::“B“ ;g ‘30
ture. The only senuine coil for this 3 Switech Levers with Kn K1 K13
streult oo the market. All others a One Baseboard for mounting k13 .40
imietions $ 2.00 One Fixed Phonc Condenser .40 25
A dlen oo 00 Gne Single 12k ... ool L oron ]
ational Bakelite Socket . R 9
Yoy il R L L W -

Twe 23 Plate Va
$3

O eints and Ny o 3‘4“ Regular Prlee v i 310,05
e i OUR PRICE $11.05

Al the mocessary serews, nuts and miscellancous smali parts whish are neeessary to tomplete the sot are Inciuded
n the above prices, Any part In either of these cirtuits may be purchased independently at the advertised eut prices.
;END MONEY ORDER. INCLUDING POSTAGE WRITE FOR OUR CATALOGUE D.

The Radio Mail Order !—H A N‘:E_s“;vz EN_E_-EE 3 West 29th St.

House Known for Our New York City

Low Price
I;sure your copy reaching you each month. Subscribe to Radio News—$2.50

a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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vana, Cuba, 1,080 miles; KSD, St. Louis,
790 miles; WOA, Kansas City, 694 miles;
WSB, Atlanta, 792 miles; KHJ, Los An-
geles, 1,200 miles; WJAZ Chicago, 1,030
miles; KYW Chicago, 1,030 miles; \WSY,
Birmingham, 730 miles; PYZ, Mexico City,
700 miles; WAAW, Omaha, 840 miles;
W EAY, Houston, 192 miles; WNAD, Nor-
man, Okla., 470 miles: WAAP, Wichita, 576
miles; WPA, Fort Worth, 240 miles; WGM,
Atlanta, 792 miles; WOAA, Ardmore, Okla,,
392 miles; KLZ, Denver, 792 miles; and
WMAB. Oklahoma City, 428 miles.
Most of the stations at about 500 miles are
received regularly.
GILBERT BECK,
Route 3, Box 56,
San Antonio, Texas.

THE OTHER SIDE
Editor, Rapio Ngws:

With further reference tc the bootleg tube
situation: In the December issue, Mr. J. W.
Jackson of Brooklyn, N. Y., states that the
manufacturers of legitimate tubes are en-
couraging bootleggers to manufacture tubes
by not offering legitimate tubes to the pub-
lic at $1.50 or $2.50.

Those people who are inc.ined to make use
of bootleg tubes are merely encouraging the
bootleggers and causing legitimate manufac-
turers much unnccessary trouble and expense
—the cost of which will nzturally be wiped
off—in the sale of tubes.

By supporting bootleggers in buying their
filthy wares you, and everyone else buying
them, are responsible for the high price of
legitimate tubes.

I believe in fair play, I also believe
that the best tubes can only come
from the great laboratorics which have
the facilities to manufacture them. Their
research engineers are YEARS AND
YEARS ahead of any of these fly-by-night
concerns which are turning out fairly good
Mazda lamps for vacuum tubes. \We can-
not, on the outside, realize how far ahead
these great companies are, until we attempt
to file a patent and have an investigation
made of the files to ascertain whether our
patent is worth while or not—then the truth
dawns upon us.

Numerous foolish devices have been
brought out by concerns that ought to know
better—and tricd to get by the patents of the
vacuum tube. Don’t fool yourself into be-
lieving that any outsider can make vacuum
tubes AS GOOD, not to say BETTER, than
the legitimate makers, because, while this
country is fairly large, ttere are no other
concerns as large as that one—no concerns
which have the brains at work in their re-
search laboratories—no <concerns in this
country which can legitimately manufacture
a three-element vacuum tube.

There is no argument at all—the proof is
so convincing that one must call hlack white
in order to mis-state the facts.

E. T. Jones,
864 Roosevelt Place,
New Orleans, La.

CONDITIONS IN SOUTH AMERICA
Editor, Raplo NEws:

This has been my first visit to South
America in four years. In that four years
commercial, naval and amateur radio has
gone forward in whirlwind fashion. The
pace has not been so rapid in Brazil for the
unfortunate amateur. In scouting the city
for a few parts required for the ship’s set.
I was amazed to see but one or two antennac
that would have been a great credit to a
twelve-year-old “radio plede.”

The tube transmitters are fast taking the
place of spark in this section of the world,
as well as in North America and Europe.
In my line of duties with the stations equip-
ped for continuous waves, it appeared that
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Insulating  [§
Woodenn Hor,
‘{mm Metal Sound

Metal =
oun .
Conduit . Rubber Bush-
Highly ing Insulating
Finished §° Sound Conduit

Nickel Plated
Hirged Stand for
Loweringor Elevat-
ing Horn b

fromReproducer o

Serew for nd;u:llngdiap’ ragm to
meet all conditions of Rec. Secls

Amplion Deagon AR-19

$40.00

Amplion
Beauty
AR-13

$46.00

Amplion Junior
Decluxe AR-45

7 lllllulll
n

"“lllllm lh.

Practical Points About
Amplion Supremacy

The Amplion requires no power amplifier—no battery.
You simply attach it to regular head phone connections.

The diaphragm ismade of a special alloy, found to have
noequalafter yearsof experiment withallothermaterials.

The electro-acoustical device is insulated entirely
from the horn to eliminate distortion, ring or resonance.

Its Non-vibrating wood horn surpasses all other
materials for true tone and clearness.

An Adjustable feature makes the Amplion sound true
with any make of receiving set, and ensures faithful
reproduction.

The Amplion mechanism is not new — it has not been
hurriedly devised to meet the radio boom. Rather, itis
a development, for radio purposes, of a loud speaking
device used for years by leading Navies of the world.

The Amplion is manufactured by the oldest manu-
facturer of loud speakers in the world.

The Mahogany horn —the enameled sound conduit—
the highly polished nickeled base —the reproducing
mechanism—all are of the highest quality.

Ask your dealer for a demonstration.

Patentces: ALFRED GRAHAM & CO.

SIGNAL ELECTRIC MFG. COMPANY

Sole United States Distributors Menominee, Michigan
BURNDEPT OF CANADA, LTD.— Canadian Distributors — 172 King St, W., Toronto
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IN NAPOLEON'’S DAY

N the early part of the nineteenth century the semaphore was the quickest
means of transmitting information. Great battles often hinged on the
information received or sent by this method.

Today, due to sensitive instruments and electricity, messages are conveyed
over vast distances with the speed of light.

Your radio set receives the faint electric waves sent through space and
builds them up into relatively strong currents, but it is your head phones that
transform this current into the music or spoken words that you hear.

Your set can be no better than your head phones and, as the enjoyment of
broadcasting depends upon the quality of sound, you cannot be satisfied with
inferior phones.

Holtzer-Cabot Phones are the perfected results of over twenty-five years’
specialization in sensitive electrical instruments. With Holizer-Cabot Head
Sets you may be sure that you are getting all the enjoyment that vour radio set
can give,

Holtzer-Cabot Loud Speaker, $25.00
Holtzer-Cabot Phonograph

Attachment, 10.00
No. 2 Universal Head Phones, 9.50

No. 4 National Head Phones, 6.00

Write for booklets “‘What you should knotw about
Radio Reception” and “A better Loud Speaker.”

THE HOLTZER-CABOT ELECTRIC CO.

125 Amory_ Street, Boston, Mass.
6161-85 South State Street, Chicago, 11l
Department

ONE THOUSAND AGENTS
WANTED

WE want one thousand agents to sell subscriptions to RADIO
NEWS, SCIENCE AND INVENTION and PRACTICAL
ELECTRICS. We will pay a generous commission for this
work and help you in every way. Our three publications are
leaders in their fields, ready sellers and this is an offer well
worth your while. A few spare hours a day will bring you a
handsome return. Write regarding our proposition at once and
be the first one to get started in your vicinity.

Experimenter Publishing Co.
HERBERT H. FOSTER, Sales Manager

53 Park Place New York

www americanradiohistorv com
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they are not yet fully acquainted with its
proper method of operation. They change
from one wave to another very rapidly with-
out the proper “QSY” and the plate supply
It is, indeed, a very
hard task to master a radiogram transmit-
ted from one of these naval or commercial
stations.

The amateur, I am informed by a reliable
source, is nil. For one to transmit on any
wave in Brazil places himself in a wobbly
chair with a serious charge hanging over
him. To receive broadcast music, one must
pay a rather high tax in addition to an out-
rageous price for the receiver. Two of the
largest and well known radio and electrical
manufacturers have branches here. Neither
of them carry radio apparatus.

Argentina is a bird of another color. The
story is directly the opposite. Amateurs
are in abundance, as are broadcasting sta-
tions, but their waves! Good heavens! It
is possible to tune them in from 200 to 2,000
meters! I am referring to only a few, the
majority of them being on a good sharp
wave between 200 and 600 meters!

It is indeed a simple task to listen, on per-
haps a wave of 590 meters and enjoy several
concerts at the sume time! If our broadcast-
ing regulations were in existence here, the
“please repeat” would not be the familiar
saying of several ships and stations within a
few hundred miles of Buenos Aires. Modu-
lation in practically every studio is perfect.
It should be. They arise at 7 A. M., start
a series of tests in broadcasting and con-
tinue until well after midnight.

Buenos Aires itself is a beautiful city.
The amateur and broadcas‘ing aerials, to the
American eye, corrupt the beauty. One
aerial in particular, I noted. When I saw
it about a mile from its location, I was
amazed because it was a b=auty for an ama-
teur to own or build. We (my friends and
co-operators) aurried to the spot to see more
clearly. Here is how it was built. The
masts were constructed of 34-in. angle iron,
about 8 ft. at the base and extending into
the air for 150 ft. Each was separated a
distance of 100 ft., having a double cage with
a cage lead-in to the shack between the masts.
But wait! There were eight guy wires from
each mast, from the top, and a little over
the middle. Not one of them was less than
100 ft. in length and thers was not an insu-
lator from top to bottom! The guy wires
were bronght down to a steel fence that en-
closed the building. A counterpoise of eight
wires on steel spreaders with a few porce-
lain insulators, ran from mast to mast about
12 {t. above the ground. The cage lead-in
entered the shack betweea the fourth and
fifth wires of the counterpoise a few feet
above the top of the small building.

In order to purchase apparatus here, one
must have a very good income. The prices
are approximately 200 to 250 per cent higher
than in the United States. Of course, one
must realize that everything is imported. I
purchased two .006 and one .0002 paper con-
densers, a U.V.-712 transformer, 30 feet of
No. 16 wire (R.C.) and two jacks. The bill
was $13 in American morey. How many
hams would there be in the States if prices
like that prevailed?

The static is detrimenial to DX reception,
although a few boys from the States roll in;
SMS is the most persistent that I can recall
The list I compiled. has been introduced to
the “W.B.” It cannot be found and I am
sorry that I am unable to te!ll who they were.
For commercial DX records and using a
tube transmitter, it is “WIM.” We copy
him at this port, a distance of 5,375 miles.
WSA is next, then WCY. The last two use
spark not exceeding nine and five kilowatts

respectively.
Jr., KDYI (WD),
Buenos Aires. Argentina,
S. §. Western World.
(Continued on page 1140)
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INSIST ON FADA
NEUTRODYNE PARTS

To successfully construct Neutrodyne circuit radio receivers requires special
parts called ‘‘Neutrodons™ and *‘Neutroformers.

These two FADA parts and especially the “Neutroformer’” must have very
critical electrical constants. Values of inductance, high frequency resist.
anee, coupling co-efficient, and mutual inductance are of extreme importance.

FADA engincers working for the past year in close cooperation with Pro-
fessor Hazeltine have designed FADA Neutrodyne receivers and special
Neutrodyne parts that functirn efficiently. The radio experimenter using
such FADA parts and the FADA\ “How to Build 1t book can build satis-
factory home-made receivers using the Hazeltine Neutrodyne Circuit.

FADA "Neutrofcrners™ eensist of a
varlable air condemwser and 1 very spe-
clully deslgned ri€lo frequenes trans-
. ) . tormer.  Calibratin ¢ the ‘*Meutroform-
The FADA set of Neutrodyne parts pictured ahove consists of three els’ In cach set of parts insures prac-
“Neutroformers”, two_ ‘Neutrodons'’ and a thirty-two page book—the  (ially Identlerl d:al settisgs of the
most coniprehensive information on Neutrodyne receiver constructin pub- - g, regelver,

lished. The total cost only $23.00.

The five tube Neutrodyne receiver pictured helow was built using FADA
parts and instruction book. Such a receiver, having two stages of tuned
radio frequency amplification. vacuum tube detector. and two stages of
audio frequency amplification will bring in both local and long distance

i i i H ’ FADA “‘Neutrodani'* are vers special
broadcasting stations (from 1000 miles and over) with extremely good variable conderse-s having a eapaclty
loud speaker volume and with a pleasing purity and clarity of repro- of upprozimately 1 to 10 mlero mlero
duction. tarads.  All high trequency losses are

teduced to a ow minimum in these
D A neutraB:lng caraclties or
*“Neutrodons.”

F. A. Andrea, Inc.,
1581-A, Jerome Ave,,
New York. New York.

For the first time, knock-down sets of radio receiver parts have been successfully marketed.
Parts for both four and five tuhe Neutrodyne sets are supplied complete to the last screw
and including drilled and engraved panel and wooden base-board. Everything except the
cabinet is supplied. This four iube set of parts (ineluding the Neutrodyne parts) costs
$64.00 and the five tube set $65.69.

Enclosed is 50c for a copy
_ef “"How to Build Hazeltine's
Neutrodyne Receiving Set.”
If this book is not exactly as
represented money will be - re
funded.

FAD ANDREA, INC. R
1581~ 4 Jeroane ‘A,,‘.) N YRRl oy T e -

Cith_ s . sswsrear e A e e = s £ n State
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RECEIVER NO 102.
(Licensed Under Armstrong Fatent 1,113,119)

PRICE, $95.00

Audio Frequency Transtormer, No. 50

Gives maximum amptification without distortion
Ratio 3% to 1. Moisture proof,

. PRICE, $4.50

Vernier Variable Condenser. No. 10

Twenty-three plates, capzcity .0005 M.F,
Buwilt-in vernier—low resistance and losses.

PRICE. $4.50

The Newest Thing in Radio—The Cico
Bakelite Jack

Moulded completely from bakelite—no metal in
frame construction, Wires connected to Nickel
Plated  Brass
Binding Posts
—no soldering
necessary. Spe-
¢ial whitened
phosphor
Bronze Springs
used through-
out. Contact
points of Ster-
ling Silver.

No. 30-Single circuit open $.8¢
No. 31-Single cireuit closed .85
No. 32-Double Cireuit ..,.. .9C
No. 33.“A’" Battery Switch .90

Meliose, Mass., November 10, 1923.

Natjonal Chelsea Radlo Corp., Boston, Mass.

Gentlemen: 1 know that $ou will be interested
in the remarkable reception which 1 obtained
with one of your Type No. 102 Rerenerative
Receivers.

=) received the instrument Friday, November
and contected ft in the presence of two of 1he
ton Edlson Company’s englneers. On this
evening  withont any¥ previous experience, 1
heard practically evers station throughout the
Middle West on a loud speaker. 1 am very
much <IeHl:I|led with the Dherformance of this
receiv

1 .'nn “attaching helow a list of stations whieh
I lave heard during the past six davs. All of
these stations were received on the loud speaker
with suffiefent voluine to be heard all over my
hame with the exception of Denver. \enﬂy all
of these were received prior to 10 p.

woc Dn\-enpon, WOAI San Antmio KLG
Denver, WHN New York City, KHJ Los An-
celes, W] WDAR Phila., DPa..
l\‘Dl\-\ Pittshureh, Pa.. WRC Washington, D.
EAF New York City, WOR Newark,
CFC F Montreal, WGY Schenecudy. WBZ
<prin¢ﬂeld WHAZ Troy, N. Y., WCBD
;. WAAM Newark, N. J.,
New York v, Wi
WCAU Phila.. Pa., WFI Ph
Medford, WDAP Chicago, 11,
WTAM (‘lerel:nd ©Ohioe, WLAG Minneapolls,
Minn., HW (‘lnc nnatf, W Pittsburgh,
Ph SWCAE Pittsburgh, WWJ
Detroit, I\YW Chlcago, WDAP Chieago, WSR
Atlanta, KSD Kansas City, WHAS Loulsville,
Assuring you that T am an enthusiastic boost-
er of Chelsea Recelvers 1 remain
Yours very truly,

AUBREY R. GOODWIN.

You can secure the same results with this
wonderful Chelsea Receiver

CHELSEA PARTS

The marvelous results obtained
by CHELSEA RECEIVERS are
largely due to the Chelsea Parts.
If you are building your own set
you may be certain that the use of
Chelsea Parts will give you the
maximum results.

Write for our large Catalog No. 7 illustrating a complete line of sets and parts

The Best Plug on the Market—The Cico
2-Way Plug

A recognized leader in its field for tweo wears.
Takes either one or two R
sets of headphones
simultaneously. Just insert
two cord tips in each slot
ingtead of one. In the
same manner, loud speak-
er and phones can be
connected to the same

plug. Fits all standard
jacks. Takes all types
of tips. Price 60c

Every C1C O PRODUCT is
packed in a distinctive GREEN
B0X and ungualifiedly guaran-
teed against all defects.

Consolidated Instrument Company of America, Inc.
41 East 42nd Street, New York City
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The Use of Headphones

and Loud Speakers
(Continucd from page 1085)

the permanent maguets. Good reliable
phones are marked so that counections
are properly made. Thus some phones
are marked by means of coded wire, that
is, the two terminals of the phones are
coennected to wires having different cov-
erings. Thus one wire has a red stripe
running through its cotton insulatiqn, the
other wire may have a pure black insu-
lating covering with no stripe. In such
cases the manufacturers specify that the
red stripe terminal is 10 Le connected to
the positive side of the circuit.

Where no instructions at all are given, the
following method should be followed to de-
termine which wire is positive. Connect
the phones in circuit and listen to signals
and judge the intensity of the signals.
Now connect the phones in the opposite
way and again listen to signals and judge
the intensity. The comnection which gives
loudest signals is the correct connection,
for then the direct current flows through
the winding: in such a manner as to
assist the permanent magnetism. 1f the
above care is taken in the use of lhead-
sets, the user should have no trouble
on account of reduced sensitivity of
hcadsets.

Another precaution to ohserve in the
use of headsets is that poor results will
be obtained if headsets are used on two
or more stages of amplification. Ordin-
arily head telephones are designed to
handle a very limited amount of energy.
In fact, this is the great virtue of the
headset, that it will respond to absurdly
small amounts of energy. \When the en-
ergy put into a headsst is incrcased
to very large amounts, distortion of the
signal is produced. A peculiar rattling

of the diaphragm is observed and
the natural period of the telephone
diaphragm Dbecomes very annoying.
Every  telephone diaphragm has a
certain natural period which is gen-
erally in the ncighborhood of about
000 or 1.000 cycles per second. The tele-

phones, therefore, respond best to fre-
quencies of this pitch, which accounts al-
ways for the prominence of a certain note
in telephone reception. \When the input
into the telephones becomes very great,
this resonance becomes more marked
than ever, is very disagreeable and spoils
reception. Also just as it is possible to
overload any piece of machinery or equip-
ment. that i1s, give it more to do than it
is capable of dding properly. s» it is also
possible 10 overload a pair -of tclephones.

By applying too muck energy to the
headset and giving it more than it can
stand, distortion becomes more marked.
This almost invariably happens when
listening to two or more stages of audio
frequency amplification, and explains why
listeners do not enjoy broadcasting when
listening to the output of thc second
stage as much as they do when listening
right after the detector or first stage. The
telephones can handle tie eunergy deliv-
ered to them by the detector or first stage
without procducing distortion, while they
cannot do this in the second or third
stage. Besides there is really no reason
why anybody should listzn to the output
of the second stage of an audio amplifier
with a headset.  This signal is loud
enough for phone recepticn in the detector
and first stage, and the second stage
simply produces a volume of sound which
is very uncomfortable, For phone re-
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This Little Box Brings Maximum
Efhiciency to Your Receiving Set

Since the Cutler-Hammer Engineers announced
the C-H Variable Grid Leak, thousands have
learned the secret of grid control. This little instru-
ment makes it possible for the grid condenser to
discharge at just the proper rate for maximum re-
ception, and is built with watch-like precision to
give perfect results. 1tis quickly installed in any set
without additional wiring— the short link to the
grid post (adjustable to any position) assures max-
mmum efficiency and the long insulated shaft makes
adjustment from the front of the panel easy and
accurate.

Put one in your set today! But insist on the C-H trademark and
the orange and blue carton, for the grid circuit is the most delicate in
your set and only the most precise instruments can be used with
safety. Here the faint electrical pulsations are brought direct from the
aerial to start through the process of amplification that finally makes
them powerful enough to
violently vibrate a “loud
speaker” diaphragm. False
fluctuations induced by
poorly constructed or im-
properly designed apparatus
are magnified thousands of
times. Insist on the grid leak
by the “Master Builder” and
be certain of success. Sold
by dealers everywhere.

The C-H Variable Grid

Leak is fully adjustable

to care for any grid con-
denser.

T0
NDUCTAMCE |iF

The C-H Variable Grid Leak is

mounied on the grid post—where it
belongs. This allows a short grid lead
for maximum cfficiency and the long insu-
lated shaft to the pancl prevents ““body”’ noises.

THE CUTLER-HAMMER MFG. CO.

Member ‘Radio Section
cAssociated Manufacturers of Electrical Supplies

MILWAUKEE, WISCONSIN

“BUILT BY THE MASTER BUILDER?”

11

Instruments of Guaranteed
Quality Assure Success
in Radio

Perfect detector tube control. Also fur-
nished without vernier for amplifier
tube control.

The C-H 30 Ohm Radio Rheostat

For control of the  ampere,"UV201 A
C301A" type receiving tubes and the
“UV199.C299" txpe.

The C-H 125 Ohm Radio Rheostat
The rheostat that makes it possible to
use_a 6V storage cell with the UV199
or C299 tubes.

The C-H Variable Resistance Unit
Attach it to your present 4 ohm. rheo-
stats to obtain the required 30 ohms for
the new tubes.

The C-H Radio Potentiometer
‘The potentiometer with the resistance
unit that dees not wear and cannot be

displaced under constant usage.

~N_

RID LEAK

_@JQWG

www americanradiohistorv com



www.americanradiohistory.com

1112

Just plug it in—

no extra resistance coil required

A combination adapter and re-
sistance coil for UV-199 and C-
299 Radiotrons. It fits any stand-
ard base socket.

A coil having 18 ohms resistance
& 15 embodied in the base.

(1) Contact at tube ter-
minals is positive. Steel
spring supplements ten-
cion of phosphor bronze
contacts.

(2) Design of spring and
method of mounting con-
tacts gives Jow distrib-
uted capacity.

(3) First quality insula-
tion, moulded in one
piece, reduces leakage
to a minimum.

In changing to UV-199 or C-299
tubes, it is only necessary to con-
nect to a filament battery of
proper voltage and insert this
combination Resistance-Adapter.

It is unnecessary to substitute a
high resistance rheostat or use an
extra coil. The required resist-
ance is obtained by using this
combination Resistance-Adapter
in series with a low resistance
rheostat (4 to 10 ohms).

Construction Details

(4) Resistance element
(18 ohms) is counter-
sunk in a deep groove,
assuring thorough proe
tection from mechanicsl
injury.

(5) Projecting knurled
cdge simplifies insertion
and removal of Adapter.
(6) Like all other Eises
mann Products, this
unit will be found to be
thoroughly efficient and
high grade.

Ask Your Dealer For It
Price $1.25

EISEMANN MAGNETO CORPORATION

Williams N, Shaw, President

50—33RD STREET, BROOKLYN, N. Y.

A Store Covering a Thousand Acres

wotuld probably be required to carry in stock a
supply of everything maile, The progressive mer-
chatit is auxious to give the best of service.
While there are many articlcs he eannot carry in
stock, he is willing to order merchandise you
want—standard, frequently used products or
something unijue and unusual for the home,
factory or office—articles for daily use or for
any special occasion.
We belicwe he can best sereve you thronugh
oitr orgaiization.

AMSTERDAM SERVICE EXCHANGE
Amsterdam Ohio
“*World's Purchasing Agent'

Note to dealers jn radio and all other lines: You may
include in your local advertising until further advised
by us and providing ¥ou mail us clipping of each adver-
tlsement, the following, "We (D) will be glad to order
for ynu through Amsterdam Service Exchange, Amster-
dam, Ohio. articles not carrfed In stock by us (me)."

'l HYGRADE SPECIAL

85

.65
Phone Plugs—Federal 69c—Fire .85
Pacent 45¢c—Weston 8% Cico .45
in I Variable Grid Contro 1.75
Bradleystat (new type} . 1.59
| Filkostats (new type) ... 1.75
Ambassador 3C00 Ohm He: 3.25
Brandes Matched Tone Head 4.98
Nerco 2200 Ohm Head Sets... 2.49
Skindervikin Transmitter Butto .85
General Radio Loud Speaker . 8.95
Morrison Loud Speaker Units ... .. 8.95
Acme R.F. Transformers Types R2. R3. 398
Audio Frequency Transformers Thordarson.,. 3.49
Iefterson No, 41—$3.49, P . 450
Federal No. 226W—3$4.50. . 598
No, 164A—Fada Neutrodon Condensers. . L1g
No. 1863A—Fada Neutroformers . 6.49
No. 165A—Fada Hazeitine Parts .
Marko Storage Batteries .
All Orders Must Include Parcel Post Charges
Hygrade Electrical Novelty Co.,
41 WEST 125th STREET, NEW YORK. N. Y.

Insure your copy riaching you each month. Subscribe to Radio News—$2.50
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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ception the output of the first stage of the
audio frequency amplifier is sufficient.
THE LOUD SPEAKER

In fact the object of the second stage
of audio frequency amplification is to en-
able a loud speaker to be operated so
that very large volume may be secured
and so that the sound may be heard
throughout a room. Results obtained
with loud speakers vary all over the map,
of courze, depending upon what type of
loud speaker is used. This depends upon
what kind of telephone receiver is used
and what kind of horr. is used. If the
ordi]mry type of low energy tclephone
receiver, as for example the ordinary type
of headset, the same kind of distortion
and vnsatisfactory results will be secured,
as mentioned in the previous paragraph.
The best that can hapgen in such a case
is, that, due to the presence of the horn,
the volume of sound is increased. The
quality will, however, not be the best.
There are now some receivers on  the
market which are purported to be loud
spcaking reccivers. These are able to

| handle considerably more energy than

the ordinary type of headset. and there-
fore do give fair results.
Loud spealkers, like telephone receivers,

have a natural period of vibration due to

the dinhragm which introduces a certain
amount of distortion. This particular
frequency is aminlified more than others
with the result that the reproduced speech
is somewhat unnatural. This is a defect
of all instruments with diaphragms which
it is very difficult to climinate, and which
constitutes one of the big prohlems of

| Toud speiker desien.

| metal horn.

The horn is a very important part of
the lond speaker, this part having a great
influence on the quality of the reproduced
speech. Oue of the important factors in
thiz connection is the type of material of
which the horn is made, whether metal,
wood, fibre, etc. It is found that a horn
also has a natural period of vibration;
in fact, it may have several periods of
vibration depending upon its shape.
Each of these periods results in a marked
resonance as a result of which certain
speech or musical frequencies are empha-
sized more than others, and thus a dis-
tertion is produced. Thus metallic horns
are frequently said to lave a tinuy sound,
which is due to the properties of the
\Wooden or fihre horns are
not supposed to have this marked reson-
ance phenomenon, and are therefore sup-
poscd to reprodnce more naturally. This
is probably truc and accounts for the fact
that the talking machines, though orig-
ivally built with metal horns, are now
exclusively made with wooden horns.
IFibre horns are coming into use and seem
10 give very good results, The shape of
the horn has considerzble to do with the
reproducing qualities of the loud speaker,
but indications so far Doint to the ordin-
ary bell shaped horn as the hest. The
subject is only in its infancy, however,
and is only now heing studied by those
who are interested.

A number of firms market complete
loud speakers including the telephone
unit and the horn. In such cascs it is
best to buy the product of a reliable and
old manufacturer who has specialized in
the manufacture of telephones and loud
speakers. A few such reliable concerns
exist at present and the novice should
have no difficulty in getting as good a
product as can be turned out.

The loud speaker is generally con-
nected dircctly in the output circuit of the
audio frequency amplifier, exactly where
the head telephones would he connected.
Unless the recciving station is very close
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When Westinghouse places an article on the market you
can depend on it for highest efficiency. Westinghouse Radio
Batteries are made with the most careful consideration of every
factor that enters radio broadcast transmission and reception.
Built for full-powered and even-powered current delivery; for
long sustained voltage; for ample capacity; for utmost quiet;
for long life; for economy. Nothing but the very best is good
enough in the construction or equipment of an instrument so
sensitive as a radio set. Don't be satisfied with anything less
than Westinghouse Radio Batteries. ’

Westinghouse @sm@e Radio Batteries have unit-built, vis-
ible-interior glass cases. Solid glass cell partitions and plate
rests. Thoroughly insulated against current leakage. They
hold their charge long. Last indefinitely and can be easily re-
charged innumerable times. “A” Batteries in 2, 4 and 6 volt
sizes. ‘“‘B” Batteries in 22-volt units. Regular type 22-MG-2;
quadruple capacity 22-L.G-2. “C” Batteries in 6 volt units.

WESTINGHOUSE UNION BATTERY CO.

Swissvale, Pa.

1113

WESTINGHOUSE

“A” “B” and “C”

RTSTAL@E BATTERIES
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Type
500

WITH
CLOSED
ROTOR

$7.50

Remler Radio Mfg. Co
182 Second St.,
San Franciseo

Gentlemen :—

As my dealer Is unable
to supply me with your
new Remier Variometer I
wish to place my order
direct with you and am
enclosing  certified check
or_mcney .order for $7.50.

It Is understood that 1f
after a 10 day free trial |
find that this Variometer
does not conform to your
statements, my money will
be refunded upon return of
the Instrument to you in
the t&nndllinn it was re

ved.

10

Acknowledged
Everywhere

AS THE MOST EFFI-

CIENT RADIO ITEM

ON THE MARKET.
INTERNAL PIGTAIL CONNECTIONS

— WAVE LENGTH RANGE 180 - 570
METERS POSITIVELY GUARANTEED

P‘RO.\[ the enthusiastic reports constantly received from all
points of the country, this new type Remler Variometer
has proved a winner in appearance and performance from the
day it was placed on the market,

The perfect conitact and quiet operation obtained by reason
of the pigtail connection between stator and rotor is a big
feature in itself, but the low minimum and high maximum
wave length—the greatest ever obtained in o Variometer is a
Remler accomplishment.

The wave length variation is exactly proportional to the read-
ing of the dial scale. Tt will cover the entire range of ama-
teur and broadcast wave lengths when used with any vario-
coupler, When used with a Remler vario-coupler the wave-
length is guaranteed to be from 180 to at least 370 meters.

All metal parts are buffed and nickeled; green silk wire is
used on both stator and rotor. The general appearance and
quality of the bakelite molding is the best ever built into a
radio item.

If sour dealer canmot supply
you, send the attached coupon
divect to us with certifled
check or postal moner order
Write for complete descriptive
circular.

EMLER
i

Remler Radio Mfg. Co.

Home Office

182 Second Street
San Francisco

154 West Lake Street
Chicago

30 Church Street
New York City

Solid
Rubber
Box furnished
either with strap
or side handles.

Think of Its advantages.

overcharging or drawing down too far.
These exclusive features are what you want.
It Is not a gelatin battery. It's

batterfes.

pald by you, The price ts $25 if vou order at

made same day order is received.
It's Dry. Orders are coming in fast.

PAWTUCKET, R. L.

6 Volts
80 Amperes

o e Latest,Most Effective

Radio “A” Battery

SAHARA STORAGE BATTERY—IT'S DRY

‘There is no liquid acid to spill and ruin
floors, rugs or creed up bosts and ruin clothes—Ideal for portable
sets,  Recharges auickly—easily—and cannot be harmed either by

We guarantee them.
dry and “‘chock full’* of pep and
life. 1e the first in your town to have one of these remarkable

Order Today—Send No Money
We ship €.0.D. subject to your inspection, carrying charges to be
o Shipments

Rememher there 1s no lauid—
Get yours in todas.

SAHARA DRY BATTERY CO.

Dealers: There iz a big business for you if Ypu show this battery now.
Send for diseounts and get exelusive right in your territory,
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to the transmitter it will be found nec-
essary to employ two stages of audio fre-
quency amplification to get good results
on a loud speaker. One stage will give
altogether too weak a signal to listen to
comfortably. Sometimes trouble is ex-
perienced in conuecting the loud speaker
directly in the plate circuit of the last
tube and distortion results. This is due
to what is called saturation of the loud
speaking telephone. \When a large direct
current flows through sz magnet it be-
comes magnetized, but if the current ex-
ceeds a certain strength the magnetiza-
tion of the core does not follow the cur-
rent, and distortion resalts. The only
way to overcome this is {o prevent direct
current from flowing through the loud
specaker magnet. This may be accom-
plished by means of the circuit shown in
Fig. 1. Here L is a large iron core choke
coil having a high inductance, about 50
henries will do, and Cis a % to 1 micro-
farad condenser. By using this connec-
tion the direct current is made to flow
through the inductance L and the audio
frequency voltages which are amplified
are developed in this inductance. This
audio frequency voltage then passes
through the condenser C which has a
very low reactance and through the loud
speaker, which is then actuated. Thus
the only current flowing through the loud
speaker is the audio frequency current
which is the only current which produces
sound. Thus the direct current is pre-
vented from flowing tlrough the loud
speaker, saturation of the magnetic core
of the loud speaker is avoided and dis-
tortion due to this cause is eliminated.

In conclusion; if the reader will keep in
mind the important points in connection with
the use of headphones and loud speakers
covered in this article, he will save himself
considerable trouble.

Transient Phenomena in |
Audio Freauency
Transformers

(Continued from page 1079) §
3

E

3

s s " "

But we now discover that if we increase
the turn ratio we introduce distortion and one
of the most conmunonly given reasons for
this effect is that the secondary does not re-
spond proportionately beyond certain fre-
quencies for a given voltage variation in
the primary.

One of the limiting factors i transformer
amplification seems to rest in the fact that
when we wind a very large number of turns
of secondary upon a primary coil, the losses
in the secondary become greater at higher
frequencies. These losses may be represent-
ed by the swinging of a long pointer held
in the hand—as the inertia or weight of the
pointer will carry the end beyond the swing
of the hand, or will cause vibration of the
natural frequency of the pointer. or the re-
sistance of the air will check it and various
inechanical effects will react on it in such a
way that the far end of the pointer does
not vary exactly with the speed and direc-
tion of the hand which guides the pointer.

A beam of light reflected from a mirror
held in the hand would be an example of the
ideal condition which is desirable, but in the
transformer the wire has resistance, and
many turns wound in a small space have fin-
ite distributed capacity, and any coil will

| have characteristic periods due to its induc-

tion and distributed capacity, as well as
other inductance and capacity in the exter-
nal circuit.
Because the instantanecus voltages acting
on an audio transformer do snot lend them-
(Continued on page 1118)
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I4-inch horn (spruce or mahogany)

for the Home ................. $30
21-inch horn (mahogany only) for
Concerts ..................... 335

1115
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“Music at
its Best !

ULL, clear, rich, beautiful—-MUSIC MASTER

brings into your home the majestic tones of the

pipe organ, the incomparable master instrument
of the musical world.

It will enable you to hear and feel the majesty and -
grandeur of the organ as though you were in its very
presence.

MUSIC MASTER gives you the fruth of each soft
strain, every arpeggio, the inspiring, kingly chords
and the rich, rolling bass tones.

Why not let everyone hear the organ? Flood the
whole room with its wonderful music—simply by
connecting MUSIC MASTER to your radio set.

MUSIC MASTER is equipped with a wood ampli-
fying bell; and wood, properly shaped as a horn,—
furnished only with MUSIC MASTER,—is the one
material that makes possible the perfect reproduc-
tion of the actual, living tones themselves.

Dealers Everywhere

Music MasTER CORPORATION
FORMERIY GENERAL RADIO CORPORATION

Makers and Distributors of High Grade Radio Apparatus

CHICAGO

PHILADELPHIA

PITTSBURGH

S.W. Cor. 10th and Cherry Streets

sic
S

RADIO REPRODUCER

www americanradiohistorv com
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ANNOUNCING NEW

AMPLIFIER

Specially Designed for
AMPLIFICATION of
MUSIC and VOICE

IS R B 1) B T
LGN T

H
H
H

$850

Without

One or More Stages
Will Operate
a Loud Speaker

Worthy Companion of the
National Monodyne
‘“The Set that Revolutionized
Radio”

Exceptional Power. Freedom from Distortion and Howling

The NATIONAL MONODYNE AMPLIFIER is as radically different from all other
Amplifiers as the Monodyne is from all other Radio Receivers. Entirely new Audio Fre-
quency Transformer amplifies without distortion. Amplifier is compact and ruggzd. Con-
struction of same size and style as the National Monodyne tube set.

The NATIONAL MONODYNE AMPLIFIER, while especially designed to match
the MIONODYNE receiver, can be used with any other radio outfit whose intensity it is de-
sired to amplify. The NATIONAL MONODYNE AMPLIFIER will work with any
standard tube on the market, although WDI12 and UV 199 Dry Battery tubes are recom-
mended.

e
e 1102

Dealers, Jobbers and Distributors—Send for Samples and Prices
IF YOUR DEALER CANNOT SUPPLY YOU MAIL THIS COUPON DIRECT TO US

PP SEND NO MONEY====-======= -
NATIONAL AIRPHONE CORPORATION R.N. 2 :
18 Hudson St., New York, U. S. A. ! NA A\_
Please send me prepaid the One O National Monodyne 1
articles crossed, for which 1 will One 0 Audio Amplifier 1
pay postman upon delivery the One O Interference Eliminator 1
advertised price. One O Panel Detector : PH “
1
- (5 560 008 80 8 A0 8480088006308 00800 08080000 80 008a0655660035500a0 ] U R
1
i <oRPURATION
S I3 3P 5600000080008 8053680808300000856000608066085500a0a0aaaa0 :
(8 & Y S5 588 500 50 BABI6a5 60080500 00 00 0UI00 G0 000 State........onnn : 18 HUDSON ST- NEW YORK

www americanradiohistorv com
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NATIONAL
Aaprparatus of Simplicity and Perfection

For Reflex and Crystal Sets

The Monodyne circuit is one of the
most radical advances in Radio engineer-
ing. Parts heretofore considered essential
are omitted. One simple tuning control
gives selectivity, equal if not superior to
sets costing hundreds of dollars.

Only One

Tuning Control

NATIONAL

NATIONAL

“GOLD-GRAIN”

DETECTOR

All Wave Lengths CMONODYN E)

TRADE MARK

"TUBE SET

NATIONAL

INTERFERENCE
FLIMINATOR

100

The National Interference Including
Eliminator can be used Two
with any and all radio out- Inductance
., fits no matter what make, W'C(;:l‘
tube or crystal sets. Will _l‘_:!;’eu'

bring in stations you never
heard before. Nothing else
required with set as illus-

trated. Just connect it
with two short wires to
your outfit.

An Absolute Necessity to Clear Reception
Eliminates broadcasting and code-signal interference
Can be used to increase or shorten wave lengths

Dealers, Jobbers and Distributors—Send for Samples
and Prices:

~ATl[]NA»
ﬂIERPURATu§E

18 HUDSON ST, NEW YORK

MODEL GT-I|

THE SINGLE TUBE

 Performs the Function of 2-Tubes

AS RADIO FREQUENCY AMPLIFIER

No Storage
Batteries Actual Size
FOR PANEL
3 MOUNTING
[
1 4
f | | Uses but one dry cell tube, prefer-
! ably WD-12, or any other standard
dry cell tube. Local and distant
T broadcasting comes in clear and
J‘ loud.

iz

MGNDDYNE

AND DETECTOR
3000 Miles
on the
MONODYNE

On Tuesday night, Nov. 27th, between
10:12 and 10:21, I heard on your Na-
tional Monodyne Single Tube Set,
hooked up with two stages of amplifi-
cation, London, England, broadcasting
speech, piano and violin solo. I also
heard Liverpool, between 10:26 and
10:30 broadcasting dance music very

clear.
FRANK DONDA,
24] East 56th St.
New York City.

rem-m=seen=as SEND NO MONEY +-=====s===a=

NATIONAL AIRPHONE CORPORATION RN. 2

18 Hudson St.,, New York, U. S. A.

One (1 Nationa! Monodyne
Oue [J Audo Amplifier

One [ Interference Eliminator
One [0 Panel Detector

Please send me prepad the
articles crossed, for which T will
pay postman upon delivery the
advertised price.

NAME
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" “The hook-up that~
eliminates battery trouble

Some radio fans are still slaves to their batteries—Ilug them to service stations every time
they need recharging—allow them to spoil many evenings’ entertainment by running
low,

Other fans—and they're quickly coming to be the wvast majority—have found new
economy and convenience in the GOLD SEAL HOMCHARGER, the world’s best as
well as its most popular rectifier. With it any radio or auto bauery can be charged at
home vvernight—for a nickel. Simple, dependable, practically silent and absolutely safe.
Beautifully finished in mahogany and gold. Approved by Underwriters, UNQUAL-
IFIEDLY GUARANTEED. Over 150,000 now in use. «

WHY PAY MORE—OR GET LESS?

Why buy a 2 or 3 ampere rectifier «vithou!  does a better job in one-third the time
ammeter requiring from 40 to 50 hours to  and at half the cost. Fitted wit_h high-
charge your battery and costing twice as grade mnmeter (eliminating guesswork)
much to operate when. for the same price charging cable and hattery clips—ng ex-
you can secure the genuine S5-ampere tras to buy. For sale by all good deal-
GOLD SEAL HOMCHARGER which ers—$18.50,

Insist on the GOLD SEAL

ACCEPT NO SUBSTITUTE. No other charger is just as =
good. INSIST on sceing our registered trade-mark. the
“GOLD-SEAL” on nameplate and carton hefore purchasing.

RADIO FANS—ATTENTION!

FREE Ask your dealer for a free copy of the HOMCHARGER internationad list of broadeast-

ing station~. Contains call letters, location, name and wavee length of nearly’ every
broadcasting station in the world.

DEALERS—JOBBERS!

Prepare for the big HOMCHARGER year ahead by writing today for a copy of our elaborate
merchandising plans,  In it is illustrated many attractive ~ales helps that will enahle you to get
your sharc of this husiness.

“%eAutomaticElectrical DevicesCo., 118 West Third St. ’Cincinnati.O.
o Largest Manufacturers of Vibraling Rectifiers in the World =~

TO THE RADIO DEALER.

Let us explain how you can make the sale of our publica-

| tions a worth while, well paying part of your business. Every
one that enters your store 1s a prospective buyer of RADIO
NEws. Rapio NEWS will sell avith little effort on your part.

.You may sell our publications on a single copy basis with
a fine margin of profit or on a subscription basis with a gener-
ous commission allowance.

Write now and prepare for the Fall and Winter trade.

EXPERIMENTER PUBLISHING CO.,
53 Park Place, New York.
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(Continued from page 1114)
sclves to analysis in ordinary form, the
actual facts have been overlooked (not un-
solved), and theories have been accepted be-
cause, apparently, they offer a scientific ex-
planation which, due to our ignorance of the
facts, seems to satisfy the cenditions.

In making a good trazsformer, we are
primarily concerned in preserving very min-
ute variations as well as an average or
“voice envelope.”  This is a highly import-
ant distinction.

Many transformers of the “flat-range am-
plification curve™ will unquestionably give re-
markable  amplification {or average audio
variations, but they will not preserve the
delicate nuances of the voice or music char-
acteristics.  These shadow effects are every-
thing in musical guality. [{ we preserve
them we have the genuine quality of the
orchestra or singer—at least as far as the
microphone and tubes can pass these to the
transformer. 1f we do not preserve these
delicate values. we blunt the points of each
super-audible variation and the result is what
we usually blame on the loud speaker.

Some of the audio frequencies are ex-
tremely high. If our violin, for example,
is on a high note, such as upper E, its pitch
frequency is 652 cycles per second., but its
harmonics of super-audio frequencies may
be many times this frequency and we must
preserve as many harmonics in amplification
as the car is capable of originally hearing.

These frequencies are often in signal
strength in relation to the dominant frequen-
cy. of the order of 1:100 or even more.

Furthermore, the harmanics are not strict-
v sine form. They are without regularity,
but in the process of transmission and am-
plification the tendency is to make them sine
shaped.

In conclusion we may say that many im-
portant considerations in transformer design
have heen slighted, because the importance
of faithfully preserving the minute audio
variations has been subordinated to the elec-
trical standatds haséd -upon amplification cffi-
glelic,\' at artificial frequencies, The remedy
is to perfect the design not by the use of
amlzli‘ﬁcatinn curves, but by the study of
traisient -.conditions as they exist in normal
speech or music.

- New Radio Patents
(Continued from page 1092)

mente, I find it possible to cause the electromo-
tive forces. induced in two or more antennae by
the atmospheric disturbances, to set up currents
therein of the <ame wave length, decrement, and
phase, <o that Dby oppo~ing their effect on the
detector  circuit  substantiai  ncutralization may
he accomplished, |

The effects produced upon two such antennae
hy signals will, however. Le out of phase with
one another. except when the signal is received
in a line at right angles t> a plane common to

the anteunae,  This difference of phase will be
greatest when the antenmae are in a common
plane which also passes through the point of

origin of the signals.

T have found that with such an arrangement it
is possihle fo cause the effects produced in a
plurality of antennae to he so comhined in a
single circuit as to nentralize or comhine differ-
entially the effects due to static and those due to
signale coming in a dircction at right angles to
the plane of the antennae, while combining cumu-
latively the effects of signals arriving in the com-
mon plane of the antennac or from directions not
too nearly at right angles 1hereto.

The differcnce in phase of the electromotive
forces set up hy received signal waves will also
depend upon the distauce of scparation of the
effective centers of the antennae mcasured in the
direction of propagation of the waves.

In my own practice of tle itivention up to this
time, I have found it desirable to bring leading-
in wires from the antennae to a common point,
preferabiy, but not necessarily, to the center of
the antenna system.

RECEIVING SYSTEM

(Patent No. 1.462,882. Issued to Henri Chireix,
of Paris, France, July 24, 1923),
The present invention consists in the fol.

lowing: a vibrator system and a thermostat asso-
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THAT mysterious “thing” that makes hardened crim-
inals wide-eyed with fear—the Detective Dictograph:—
That motionless box thal gives life itsell to monster busi-
ness organizations—the Dictograph System of Interior Tele-
phones:-

That tiny black disc that brings tears of joy to the once
hopelessly deaf—the Dictograph Acousticon:—

That faithful mouth that gives realy voice to diplomats or
jazz-kings—the Dictogrand Loud Speaker:—

(-

S

= 8“3
.—ﬂ-;_ﬁ
-

/1 iy,
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T T OV Y I

All do now pay homage 1o this most modern of Dictograph
achievements—the Aristocrat Dictograph Headset!

Truly, here is a superb gift that will be an absolute necessity
to the professional operator—a supreme luxury to the ama-
teur experimenter—and an eloquent tribute to the discrimin-
ating purchaser!

Three thousand ohms. Priced at eight dollars. Net weight,
10 oz.

1f your dealer has not yet stocked, wrie to us direct

DICTOGRAPH

220 W. 42d ST.

PRODUCTS CORPORATION

NEW YORK CITY



www.americanradiohistory.com

1120

An Easy Way
to Cut Out
Interference

Add a Ferbend
Wave Trap to
Your Set

Enjoy your radio set.

New radio broadcasting stations are mak-
ing receiving constautly more difhcult.
Many owners of long-distance sets are
discovering powerful amplification is of
little value so long as local stations are
“all over the dial.” Hundreds of users
have solved the difficuity with the Fer-
bend Wave Trap—the missing link in
Radio. A St. Louis user reports: “Heard
Havana clearly with three St. Louis sta-
tions broadcasting. My receiver works
like a new set. The ‘Ferbend’ iy certainly
a wonder!”

YOU Can Obtain These Remarkable Results

You can obtain results as satisfactory as
this St. Louis user. If you don't, it doesn’t
cost you a penny for the “Wave Trap”

FERBEND ELECTRIC CO.
25 E. South St., Chicago

I
¥ Ferbend Electric Co..

25 E. South Water St, :
Chicago. H
Send me a Ferbend Wave Trap. T will g
pay Postman $6.00 (plus pos(agc) T - p

derstand you guarantee the “Wave Trap™ 1

1
1
1
1
1
1
1 to tune out iy local stations or my money §
¥ will be refunded.
1
1
1
1
1
L

Get the station you want, quickly. Lis-
ten in on one thing at a time without annoying squawk-k-k-s
or irritating whistles.

The Ferbend Wave Trap Makes Every
Night Silent Night

is sold with a positive guarantee that it
will tune out vour powerful local sta-
tions. Don’t wait. Order now at our

risk.
SEND NO MONEY

You need not send a penny. Pay Post-
man $6.00 (plius postage). If you prefer,
send $6.00 with order and Wave Trap
is mailed postpaid ready for panel mount-
ing. Money back guarantee either way.
You see you take no risk, so order TO-
DAY.

FERBEND

TRADE

MARK |

PATENT APPLIED FOR

The
Original
Wave
Filter

The Ferbend Wave Trap can also be
supplicd completely mounted ready for
instant use on formica p:mc] in mahog-
any finished cabinet, 6 x 5 x 6, $8.50.
Get full henefit of all the distance your
set will give you. Order your Ferhend

Tune in on station ,
W EAF (New vork)

every Thursday at 8.50 P. M. and listen |
to a story or article selected from

HEARST’S
INTERNATIONA L

This is one of lhc’ most popular weekly features I |
‘on the air"

FREE I

Write for Free 1'opy of the Latest Radio Reprint I,
t contalns a cemplete story from “Hearst's
International Magusine.”
Address Radlo Editor, Hearst's Inlornnllonal Maga- I"
7ine. 119 West 1hh Street. New York ¢irv |

'~ RADIO FANS 'n

SURE -FIRE

CRYSIAL '
THE MARVEL OF ALL
SYNTHETIC CRYSTALS

Extraordingr(ly subersencitive all over. 1Ideal on
Reflex circuits.  Tested. sealed. zuatanteed. In-
doiwesl by N. Y, Muail and Tribune.

50c. Mtd. at all dealers or sent postpaid.

Specialty Service Co.. 9 Hanson PI. Bkiyn, N. Y,
Pdio, Ltd., Montreal, Can. Canadian Distributors.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50
a year. Experime‘ner Publishing Co., 53 Park Place, N. Y. C.
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ciated therewith for actuating a_call indicating
apparatus such as a bell is carried back to the
arcuit of the element that controls the oscillating
conditions (comprising a three electrode tube
arranged as a detector in accordance with the
previous applications). The vibrator system is
preferably arranged in a special manner by the
combination of the two electro-magnetic relays.

The invention will he more clearly understood
by reference to the single figure of the en-
closed drawing which illusrrates an embodiment
of the invention. As shown, the arrangement
comprises a three electrode tube 1, oper:nlng
by nppropn.\le circuits as a generator for main-
taining oscillations in one or the other of the
oscillating ciicuits 2 and

£

T

Normally. the circuit 2 is oscillating,

this oscillatitg condition may be destroyed and
the circuit 3 set into o:cillation due to the
variations in the conditions of the circuit with
which a coil 4 is associated, the coil being, for
example, inductively connected with the circuit
2. As shown, this coil 4 is included in the
plate cirenit of a three tleetrode tube 5 arranged
as a detector. This tube is actuated by the oscil-
lations reccived through the coupling transformer
6, the primary terminals 7 and 8 of which are
connected with the antenna of the station. In
accordance withh the present invention there is
provided in scries in the plate circuit of tube 5
the coil of relay 9 and a certain portion of an
mlegralmg device such as portion 10 of the re-

but

sistance of a thermostat. The thermostat has
a contact 11 through whish the call indicating
apparatus 12 (bell, test lamp, etc.) is placed m

a circuit.  When the armature 13 of relay 9 en-
gages the contact the coil of relay 14 is con-
nected in the Dbattery circnit.  When the arma-
15 of this relay makes contact it shunts
10 of the thennostat resistance and
<uhjects the second portion 16 of the said
resistance to the total potential of a common
battery provided for hcn(ing the two tubes 1 and
5. for feeding the plate circuit of tube 5, for
heating the thermostat, and for feeding the in-
dmnnng appzratus 12, This battery is not shown
in the drawing, and its positive and negative
poles are connected to the similarly marked
terminals of the circuits. A milliammeter 17
may be provided for regulating the circuit.

ture .
the portion

g

A New lnvention for

Selective Reception
(Continued from: page 1057)

with the oscillations having a frequency of
198.680 which. it is assumed. have not been
tuned out by the use of resonance phenomena.
The beats, in this case, will have a frequency
of 2.300.

We now have in: the telephones T two sets
of signals. The desired sets have a fre-
quency of 1,000. while the imdesired ones
have a frequency of 2.300. and no difficulty
should be experienced in reading the desired
signals without material interference from
the other signals. It is important to notice
that the incoming signals are not. of course,
simply steady streams of continuous oscil-
lations. but consist of ilots and dashes of
short duration, and that during a consider-
able period of time, dots and dashes of the
undesired signals are received during the
intervals between dots and dashes of the de-
sired signals.

HUNDREDFOLD MULTIPLICATION

A far more striking example of the pos-
sibilities of this new principle in wireless re-
ception is when we consider the frequency
multiplication to be. say, 100 times. Such
conditions are illustrated in Fig. 2.

The frequency multiplier FM now in-
creascs the frequency of the desired signals
to 2,000,000, corresponding to 150 meters,
while the interfering signals now have their
frequency raised to 1986.800. The fre-
quency of the local oscillations of the hetero-
dyne are adjusted to 2,001,000. With the
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MacMillan’ s
Link with

Croilization :

) A Paragon Radio Receiver
is the most dependable link
between MacMillan’s cour-
ageous explorers and a civili-
zation eager to hear of their
doings.

Read this letter from Jack
Barnsley whose Paragon Re-
ceiver has been picking up
these vitally important mes-
sages, picking up cvery one
andgettingevery wordclearly.’

A Radio Receiver could

hav_c no higher recommen-
dation.

I ":s tr ted Bulletins on ParagonRadio
roducts are yours for the asking
ADAMS-MORGAN CoO,,
6 Alvin Avenue,
Upper Montclair, N. J.

WIRAM PERCY MAKIM. PRESIDLNT
CHAS: H. BTEWART. vice.paesioEnt

/4 A. HEBERT, TREASURER

£, M. SCKNELL. Tasrric MaNASTE
K, B. WARNER, SECASTARY

THE AMERICAN- m‘!ﬁe{%ﬁm LEAGUE
e Y

oot T pxrwivtay TO TS ApaTGin.

orFriciaL ORGAN: @37
WennETH B, WaRNER. EOITOR

EXECUTIVE HEADQUARTERS
HARTFORD. CONNECTICUT

Experimentnl Radio Station 9BP
Frince Ruperi, B C Canada.Y
September 26th, 18234/

Messra. Adams Morgan Companyy
Upper montclair, N. Je

Dear Sirs:-

1 have advised you pefore that 1 am very pleaseﬁ with Q,Fa,
results of my ~PARAGON APPARATUS" but here 1s another vie¢toryl
for ~PARAGON APPARATUS™ which I feel you will be interested L%

Know.

The MacMillan Arctic Expedition which left wiscassetl,
Maine on June 23rd. on voard the radio equipped Schooner nBowdoin®
planned to keep in touch with the outside world by amateur radio.
This they were sble to do until they got North of Disco Island,
Greenland. aAfter going North of that point nothing was heard

of the expedition. And all interested became worried at the

The Chicago Radio Laboratory on thie

munication
the honor n
ative Recelver und FARAGON Type DA-2 Detaobor-Ampufler.

Since first getiing into communication with the #Bowdoin™,
expedluon(who are in winter quarters frozen in 8t Refuge Har-
which is ten miles North of Greenland Latitude 78.30 Northa

Longitude 79.30 test) on September 7th. 1 have had a working
schedule with have copled one 600 word and one
d to the New York %orldg
r expedition and
s total of 546 calls) by
the "Bowdoin" from July 28th to September 20th. and have forward®
ed a1l of these messages to their destinations.

When you consider that the expedition nas heard handreds

of amateur stations in the Arctic but that my atation has beel

the only one with whom they have peen able Lo commnicate, 1
consider_ thls quite 8 record for “PARAGON APPARATOS" and am glad
Lo be able to advise you how proud 1 am of 'my receiving apparatus.

V4
Yonxj very Ln:la&,//kj,%:)ié

L
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Paragon and Bakelite

The pleasure and satisfaction that
the Paragon Receiver brings to the
family circle is appreciably in-
creased through the use of Bakelite.

Bakelite possesses a combination of
properties not found in other mate-
rials, which makes it peculiarly suit-
able for this service. Its excellent
electric properties provide complete
insulation that remains unimpaired
under all atmospheric conditions.

Because of its high temperature re-
sistance and non-absorbent proper-
ties, Bakelite performs equally well
in all climates.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Offize: 636 W. 22nd Street

Y S

BAKELITE
‘Condensite
REDMANOL

are the registered

Trade Marks for the l
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

Its great mechanical strength, per-
manent beauty of finish and color
enhances the value of any Radio
Equipment in which it is used.

The Adams-Morgan Company
chose Bakelite because of these de-
sirable qualities and, for the same
reason, leading Radio Manufactur-
ers have adopted Bakelite as stand-
ard insulation for the manufacture
of parts and complete units.

Send us your name and address and
we will mail you a copy of our
Radio Booklet B.

THE MATERIAL OF A THOUSAND USES

E19-0 10
PAGES

CATALOG =5

EVERYTHING IN RADIO

One of the largest complete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.

Making big profits handling our supplies. 24—_hnur
service. Goods shipped same day order received.

WHOLESALE RADIO DISTRIBUTORS
Dept. A. 6 West 14th St.

Kansas City, Mo.

WOC--TRESCO

Licensed under Armstrong U. S, Patent No. 1,113,149

’ long distance,
1000 mile, 600 me-
ter range regener-
ative tuner for

$12.50

Add parcel post on
6 Ibs. New circuit
startling  results.
Cheaper than crys-
tal set. Uses any
aerial. Amplifiers
to match set for your loud speakers. Circu.
lars free—Full instructions.

co

Tri City Radio Elec. Supply Co.
DAVENPORT, 10WA

BOX 148

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb. and April-
May, 1922. Experimenter Publishing Co., 53 Park Place, New York City.
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desired currents of 2,000,000 frequency, the
heterodyne currents will produce beats of
1,000 frequency which will produce a musical
note of 1,000 in the telephone receivers. With
the interfering signals, the local oscillations
will produce beats having a frequency of
13.300. This frequency. to all intents and
purposes. may be treated as above the audible
limit, and the desired signals would, there-
fore. be received in the telephone receivers
without any interference whatever from the
undesired signals. even tiough in the initial
aerial circuit the frequency difference
amounted to only 132 cycles.

The advantages to be gained from the
method outlined in this article are supple-
mented by resonance tuning and in practice
a frequency multiplication of 100 times would
not be necessary. It will readily be appreci-
ated that even a multiplication of only 2 will
double the difference in frequency between
desired and undcsired signals. This means
that we can increase the “elbow room.” as
it were, for signals of any particular wave-
length, and greater selectivity is thereby ob-
tained. Alternatively, we can say that by
doubling the frequency of the incoming sig-
nals we can have twice as many channels of
communication i any given band of wave-
lengths, If, for example. we take Alexan-
derson's figure of 35 channels of communica-
tion between 11.000 and 22.000 meters. by
frequency doubling we can increase this to
70. By multiplying the frequency 10 times,
we could have 350 stations working between
these two extreme wave-lengths. If we mul-
tiply the frequency of signals 100 times, we
could have 3,500 stations working.

By the application of this invention to long-
distance communication, i: would therefore
seem that the preblem of the congestion of
the ether has been solved.

While this method of reception marks a
third stage in the progress of selective re-
ception, both resonance tuning and beat re-
ception retain ali their former usefulness;
in fact. heterodyne reception becomes even
more important as it now becomes a really
effective process in the reception of continu-
ous waves of great length. One way of look-
ing at the invention which is the subject of
this article is to consider that the long
wave signals are brought cown to the lower
wave-lengths where the full advantages of
beat reception, as regards selectivity, are
obtained. The lower the level to which we
bring the incoming signals. the more selec-
tive does heterodyne reception become.

APPLICATION TO LOW FREQUENCIES

So far, the application of the method to
high-frequency signals only is described. The
principle, however, is just as applicable to
audio frequencies as to radio frequencies.
The author's experiments in this direction
have fully borne out theore:ical expectations,
and two signals having a note frequency
imperceptibly different have been entirely
separated in such a way that one of the fre-
quencies is entirely suppressed.

Such a very remarkable achievement could
not be obtained, or even approached, by any
other method which has hitherto been pro-
posed. Its significance, of course. is that
note tuning becomes a reality; almost the
whole of the selective apparatus may be
concentrated on the low-frejuency side of a
wireless receiver. When receiving continu-
ous waves, even the sligitest differences
between two sets of continuous oscillations
will produce different beat notes with a local
heterodyne. These will give rise to slightly
different audio frequencies which would seri-
ously interfere with each other and entirely
prevent the selective recept:on of a desired
signal.

Where existing methods cannot differenti-
ate between signals of slightly differing
pitch. it is possible by this invention to
magnify their difference to such an extent
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Reduce Tubes

With Erla Synchronizing Transformers

Vacuum Tibes
i ERLA Duo-
Rg‘lex Circuits

Increased amphﬁcalmn and
elimination of distortion
inevitably follow installa-
tion of Erla transformer
Reflex and cascade types. $5

e ——

PATENTS
PENDING

- L

Erla solderless connectors
simplify enormously wiring
and as-cmblyof radio appa-
ratus, savin hme temper

and money. List, 3 to 5¢ ea.

Crystal troubles vanish on
installing _an Erla rectif-
er. No adjustment required.
Proof against jolt and Jar
Lasts indefinitely. List$1|

Look for the w:l’ds ‘tested

ly on the Iabcls of Erla
fe::cd condensers. Made in
cleven sizes, 35¢ to 75¢ ea.

uuu

Nation Wide Loud Speaker Reception
With Only Three Tubes

Greater range and volume with fewer tubes than ever
before are attained through Erla Duo-Reflex circuits,
using Erla synchronizing radio and audio transformers.

In Erla circuits, tubes do triple duty, as simultaneous
amplifiers of received radio frequency, reflexed radio fre-
quency, and reflexed audio frequency currents. Through
accurate superimposition of currents identical in phase
and frequency, by means of Erla synchronizing trans-
formers, this triple function is flawlessly performed,
resulting in tremendously magnified amplification with-
out distortion.

Even one tube provides excellent loud speaker reception
over a wide range; two tubes blanket the zone ordinarily
covered by four, while three tubes bring in stations on
the loud speaker from coast to coast.

Other notable improvements, contributing vitally to the
superiority of Duo-Reflex circuits, are the Erla fixed
crystal rectifier and Erla tested capacity condensers. Com-
bining advanced characteristics for reflex work with
unduplicated uniformity, they are indispensable to com-
plete stability and purity of reproduction.

Detailed diagrams and descriptions of Erla Duo-Reflex
circuits are presented in Erla Bulletin No. 16. Ask your
dealer, or write, giving your dealer’s name.

Electrical Research Laboratories
Dept. C. 2515 Michigan Avenue, Chicago

ERLA

1123

y Half

Vacuum CTubes
as Ordinarily
Employed —

Erla audio transformers add
tremendously to the purity
and volume of any receivin
unit in which they are |.|seJv
Ratios 3!4 and 6 to I.

Screen unsightly openings
for tube ventilation wit
Erla bezels. made in 1" an
11:* sizes. in bright nickel
of dull enamel. List.

Erla sockets combine maxi-
mum beauty and strength,
withheavy,nickeledshell cast
into moulded Bakelite base.
Many other advantages. 75c

Erla two.-way phone plug-
reveal unequaled qualit
meterials and workmanal m

as!unn“ Superlor seerrc
and satisfaction. List, 75¢
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"RADAK R4
-C(;)mplete Regenerative Receiver

' T ——— sa
“Dropa Bbatteryuzto_____;:. AT T =1 ?ﬁfg;ﬁ ; :ﬁﬂ

A newly designed

this compartment ——= il
—— £ ...l.-_'_::;_‘ﬁi-"‘?‘““ and thoroughly
connect } tested circuit of
antenna, - : | . -
! : J_ superior capability,
35 Ohm Rheosta ™ | connect solid mahogany
telephones

conj y st B
Eobecay 2ot o

cabinet enuine
storage’battery |38 0 B

Formica panel, re-
markable Radak
Vernier dials, all
batteries inside the
cabinet with over-
all size of but 6 x §
x 10 inches.

et Tadak Vernier
i Diais muleply your
ownskill in adjusting
e Stimes.

Licensed under Armstrong U, S. Patent 1.113,149

© PRICE $25.00

Where else will vou find these earmarks of quality in a set selling for $25.00?
‘The new Radak “Governing Capacity” controls regeneration with surprising
ease. Radak R+ is a self-contained set designed for use on dry cells and operat-
ing over a range of wave-lengths of 225 to 550 meters. Wherever you are, or
wherever you go, you can take this set with you. Mlerely slip in a flashlight
battery, a small “B" battery and a 3-volt vacuum tube, connect to a wire hung
out the window, thrown over the limb of a tree or even laid on the roof if no
antenna is available, and programs from considerable and often surprising dis-
tances may be received in a few minutes from the time you start. While easily
carried to your summer home, camp, or on your vacation, the R4 is in no sense
a portable or makeshi?t outfit, but its high quality of finish and workmanship
will grace the most refined surroundings.

R4 Set complete, as illustrated and described,

without accessories ....... e e . ....$25.00
A4 RADAK 2 STAGE AMPLIFIER
EXACTLY MATCHES THE ABOVE SET.......... $25.00

From the R4 at $25.00 to the C6+4 five tube radio frequency set at $220.00
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets
are an engineered entity not a mere assembly of parts. Complete bulletin of
all models sent on request.

Manufactured by

CLAPP-EASTHAM COMPANY
107 MaiN STreet, CAMBRIDGE, MASS.

Cleveland. Ohio
Caxton Bldg.

New York, N. Y.
395 Broadway

San Francisco, Cal.
709 Mission St.

$2.00 ~12th Edition $2.00

The Dbt el Tnthirih

WIRELESS COURSE 20 LESSONS

§ CERMNSRMCE. By S. GERNSBACK, A. LESCARBOURA
E‘::uwsm:m and H. W. Secor

A Baffdine
Frocaten

The Standard Radio Text Book

Size 6 x 9 inches. 264 pages, 500 Illustrations. Bind-
ing de Luxe. Semi-flexible Leatherette Cover. Gen-
wine Gold Stamped, Round Corners, Red Edges.

ey
e Enlroprsd

) Experimenter Publishing Co.
I:'.z'm.wgm_lﬂ__ﬁl?jwﬁ (xi ]

53 Park Place New York, N. Y.
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tnat either signal may readily be read with-
out interference.

The original audio-frequency signals have
their frequency stepped-.p by means of har-
monic producing, or other frequency-multi-
plying apparatus, to a radio frequency which
should preferably be well above the audible
limit. These radio-frequency currents may
now be selectively received by the aid of
tuned high-frequency circuits and then com-
bined with local radio-frequency countinuous
oscillations. These local oscillations are pro-
duced by a heterodyne, heats being produced.
All the advantages of h'gh-frequency tuned
circuits and beat recept on are thereby ob-
tained. and whereas the original difference
in frequency might be only 100 (barely per-
ceptible) the final difference in frequency
might be 10.000. a frequency which would
enable the interfering signals to be cut out
entirely.

Fig. 3 shows a theoretical wireless receiv-
ing system in which_the invention is applied
to the low-frequency currents, The high-
frequency signals are rectified by the crystal
D producing audio-frequency currents
through Ty, due to the fact that a local os-
cillator Hi induces continuous oscillations
into the aerial circuit of a frequency slightly
different from that of :he desired signals.
The currents of musical frequency passing
through T, are then appl-ed by means of the
transformer Ty T: to the frequency multi-
plier ¥ M, in the output circuit of which
we have a circuit L, C: tuned to a mul-
tiple of the desired audio-frequency cur-
rents passing through T.. The circuit L,
C. will be a radio-frecuency circuit, and
the frequency of the currents in L. C, should
preferably be above the audible limit. The
circuit L, C; is tuned to the same frequency,
and by loosely coupling L. to L, a certain
amount of resonance selectivity is obtained.
The principal method of obtaining the selec-
tivity. however, is by the induction of local
oscillations produced by z second heterodyne
H: tuned to produce currents having a fre-
quency differing by, say, 1,000 from the cur-
rents in L; C,. The beats of about 1,000
frequency are now detected by the valve V
and produce a musical note in T. The beats
produced by the interaction of the local os-
cillations supplied by H. aud the undesired
signals of multiplied frequency are arranged
to be above or below the audible limit so as
not to interfere with the desired signals.

A COMBINED HIGH- AND LOW-FRE-

QUENCY SELECTIVE SYSTEM

It is, of course. convenient to apply the
invention to both the high- and low-fre-
quency sides of a wireless receiver, and Fig.

| 4 shows a simplified arrar.gement illustrating

the different stages in the reception of con-
tinuous waves by this system. It will be
seen that the first frequency multiplier FAL
is for the purpose of increasing the fre-
quency of the original oscillations. The os-
cillations of multiplied frequency are then
heterodyned by H, and detected by the tube
Vi, producing musical low-frequency cur-
rents. The output currents from the tube
Vi. which will be of musical frequency,
although. of course, it is not necessary that

[ this should actually be so. are communicated

to the second frequency multiplier F A, ; the
frequency is once more stepped-up so as to
reach above the audible limit and the cur-
rents are selectively received py the aid of
loose coupled circuits and the second hetero-
dyne H., which enables a musical note to be
obtained in the telephones.

THE APPARATUS EMPLOYED

Tt is not possible within the scope of this
article to deal with the various practical
circuits for achieving thte desired results.
The method of obtaining the multiplied fre-
quency is not, of course, an essential part of
the basic invention. Vacuum tubes, operated
under special conditions, have been found
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Get Greater Pleasure

From Your Radio Set

There's nothing so disappointing to the radio enthusiast as
limited range and imperfect tones. With these DAY-FAN

units you may overcome such common faults and get greater
pleasure from your Radio Set.

Coast to Coast
Reception

;():c?sassit)fg SﬁiStSX$PEIXINISTIE§g§ Tuned Radio Frequency Transformer
Radio Frequency Transformers. Instantaneously
adjustable to any Public Broadcasting Wave Length.
The Wonder Instrument of the year. Model 5011 —
$6.00

Tones YWithout Distortion

Music and Voice—Clear and True. DAY-FAN
Audio Frequency Transformers faithfully amplify
Concerts, Speeches and all broadcasted entertain-

ment.
Model 5002—9 to 1—$5.00
Model 5026—4%; to 1 —$5.00

For All Wave Lengths

180 to 710 Meters—the tuning range of the DAY-
FAN Bank Wound Variocoupler includes all Public
Broadcasting Wave Lengths. Don’t limit yourself
to a narrow band of entertainment. Model 5010—

$7.50.
There are many more DAY-FAN Radio Units, all

just as necessary and efficient as those mentioned
above. Before you complete your set, get our des-
criptive booklet, free. Use DAY-FAN radio parts,
and be assured of getting the utmost in pleasure and
satisfaction from your radio reception.

Jobbers—uwrite for our cooperative advertising plan. Bakelite Variocoupler
THE DAYTON FAN AND MOTOR COMPANY
Established 1889
DAYTON OHIO
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Any set is better with this
swilch on the panel.

The C-H Radio Switch can be
installed ont any panel in only 2
few minutes. Just one 716 inch
hole is required. Large, convenient
bdinding posls with cupped washers
make wiring easy.

cause noise in the dhones.

—and the Same Program Will
BeThere When YouWant It |

The Tuning of Your Set Is Not Disturbed
When You Have C-H Control

The Cutler-Hammer Engineers have provided a real
convenience for every panel.in the little radio switch which
bears their famous signature of approval,the C-H trade
mark. They have built it worthy of the finest sets —yet so
simple to mount that any one can install it in less than five

minutes.
And it ¢an be used to serve you in many ways. In your
IRICH Enginecny designed thil] “A” battery circuit it makes it possible to interrupt a pro-
the conloct member floats, inde- gram without loss of the station received. It protects both
pendent of the bution. Touching . M K
i, or jarring the table does not your tubes and batteries and indicates at all times whether

the current is On or Off (with the new tubes that do not
burn bright there is no other way of knowing). It is built
sturdy to do well any task you may assign, and has broad,
self cleaning knife-blade type contacts that give perfect
connection and freedom from microphonic noises.

Have your dealer show you the genuine C-H Radio Switch.
Snap the- button in and out! You can tell by its action that it was
built by switch specialists. Their trade mark on both the dustproof
case enclosing the mechanism, and on the bright orange and blue box

The wiptng hnife-blade wse con. in which the switch is sold is your protection.
o o wicmophon e i THE CUTLER-HAMMER MFG. CO.

Member Radio Se@ion, Associated Manufodurers of Eledrical Suppliss

MILWAUKEE « WISCONSIN

|
h|i'S‘I-.'I'.'G.-!‘ﬂ]unr.-ih.-.!.ll Ge_l:l_;__e__n('a.?olgchli’?"'

WANTED

Complicated

To simplify difficult
'em” Binding Posts. Tel

Hook-ups !

hook-ups use “Read
| at a glance whether

it is Antennae, Ground, Fones, A or B battery.

etc. Name neatly engra

ved for keeps on top

of each post. (See illustration). The irremov-
able knobs save time, trouble and petty annoy-

ances. “Read ‘ems” add
any set. Don’t be with

to the appearance of
out them. Price 15c.

each. Set of ten (as shown) $1.50.
If your dealer can’t supply you with “Read

’ems,” order direct.

Look for the name “Read’em”

on every

post.

The Marshall-Gerken Co.

Dept. A 27 N. Ontario St.

Toledo,

Ohio

WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb,, 1922. Experi-
menter Publishing Co., 53 Park Place, New York Citr.
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suitable for producing harmor.!s or merely

for doubling the input f-equency. if har-
monics are used. a considerable factor of
multiplication inay be obtained.

Fig. 5 indicates how the invention might be
applied to the reception of incoming waves.
The tube Vi is operated at. say, saturation
pomt, so as to produce harmonics in its out-
put circuit L. C,. which ;s tuned to one of
these harmonics. The tube V: is a self-
heterodyne receiver which then receives the
desired harmonic and treats it as the signal
to he received.

The present paper is only intended as an
outline of the new system, and at some
future date it is hoped to give further tech-
nical details.

THE MINIMIZATION OF ATMOSPHERIC
INTERFERENCE

The system of reception lends itself par-
ticularty to the elimination, or rather mini-
mization, of atiospherics. \While this is prob-
ably, at the present date, the most import-
ant alvantage of the system, yet it is men-
tioned at this stage of the article because tius
process of atmospheric elimination is essen-
tially one of selectivity. The application of
the method of frequency multiplication to
the low-{requency side of a receiving circuit
will automatically cut out all. or most, of the
atmospherics, owing to the fact that most at-
mospherics have lower frequencies than the
heterodyne notes due to desired signals. Un-
less their frequency exactly corresponds with
the heterodyne note. the process of fre-
quency multiplication and resonance. com-
bined with further heterodyning. will elim-
inate the atmospheric interference.

By the application of the method to the
high-frequency side of the receiving appara-
tus, the effect of atmospherics may also be
minimized hy causing them to produce oscilla
tions (for example, by the impact excitation
of a detuned circuit) different from the in-
coming continuous waves. Frequency mults
plication increases the divergence between the
two different signals., and in any case cur-
rents of the wave-form of atmospherics will
not readily produce effective harmonics.

*A reproduction of a paper read before
the British  Association for the advance-
ment of science ai Liverpool on Scptember
19. 1923.
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~ Popular Radio Coming

in Austria
(Continucd from page 1049)

i I TR R e MG

T

would derive from radio. The Institute
would, of course, hroadcast everything it
was permitted to send out so far as its re-
sources wonld permit.

They took me to the large auditorium, as
well equipped a college lecture hall as any in
Amcrica. Klectric currents of every descrip-
tion are wired to the desk of the professor.
Behind it is a blackboard. the top at just the
right height for writing. He wrote a few
lines and with a slight movement of the hand
raised the hoard. Some diagrams followed
and the hoard was instantly adjusted for
what was to come under them. When filled
and raised to its full height it stretched up-
ward 25 feet, the top heing above the
level of the cves of the students on the
topmost row of seats. The turn of a handle
covered the blackboard with a white screen
for stercopticon views or motion pictures and
at the same time light-proof screens noise-
lessly covered the windows. Along the
straight edges of the balconies I noted scales
that wou'd enable pupil or professor to see at
a glance the distance from :he projector to
the screen or from the screen to the eye.

Window screens. motion picture screen and
blackboard all disappeared and a ground
glass was revealed. the same size as the huge
blackboard, on which micrcscopic or other
subjects could be projected from apparatus
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The filament kontrol of Infinite adpustment

IL-

Everywhere

In current Radio literature, the
FIL-KO-STAT is being praised by
foremost authorities as the
supreme achievement in vacuum
tube filament control.

PAGE 119

RADIO FR N “Fil-KO-Stats ** pro-
CAT‘O vide ne regu npon
AMPL‘F‘ gs:enti‘:l if m,:xlinﬂ:m

efficiency is to ha ob-
tained ** particularly
useful tuning in weak
stations. Fil-KO-Stat
gives such fine control
of filament tempera-
ture that it has be-
come *** almest in-
dispensable**.”

TICE

THEORY AND PRAC

Kenneth Harkness in his recent volume,
*Radio Frequency Amplification,” says the
FIL-KO-sTAT is indispensible. W. ]. Mer-
rvit Garvey’s “Experimenters’ Pocket Refer-

RADIO

ence” tells why he prefersriL-KO-sTaTto all CONST,%‘U“EQR_S
other filament controls and R. P. Clarkson EXPERIMENTERS

Radio Data Sheet Expert, in his card on POCKET REEERENCE
Filament Control, states that only

FIL-KO-sTAT gives ideal results.

8y
W. ). MERRIT GARVEY

All these endorsements are
the resalt of lahoratory tests and
actual use of the FIL-KO-sTAT. FO SUN-GLOBE RADIO DATA SHEETS
Put one in your set to-day and i
vou will be of the same opinion.

FKOstat R

Card No. 2

Including Seeclal Treatise
on Vacuum Tubes and Fllament Contro

Coorristied by B P. Clarksen.

| -

Frice 15 Cents

ﬂlll|||||||[|IlmilllIIIIlIIIIllIII||l|Il|l||l||lIIIlIIIIIll|I|IIIIl|IIIII

—Provides scientifically ml?'mm“:‘}‘,‘m’;;,mﬂh deflcate fitement “+*found Fil-KO-Stat** enabled

correct filament control :mmmﬂmﬂﬁ;ﬂ?dgmu;:m?* operator to mdke micrometer,
—Assures longer rube life mm&iﬁ&?rﬁ:'mf-mﬁﬁﬁﬁ“ﬂ adjustments **allowing infinite-
—Is not a carbon powder ;":'E.::,‘::" '“:"'"'"'“"""“mm‘ Foiament acyuscment simal cufrent changes®**elimin.

e : 5

rheostat ' e d:g‘:ﬁ&j}z{;mxzm ating**noises.”

Has no discs to break e of e m‘“"";,t"’“’hfh‘wﬂmwwﬁch‘r:m':fp:‘:

-Hlas no wires n.“‘fé‘.’i..'.’}.’u," lament —detrmines the .1«.:: Fow "ﬁ . howrver,

No puzzling adjustments ultpiied immeracry n elecren e oy it 2

puszling adju e Party Unimediately aore than offeen ey e ST B
~Ideal “off" position for all Voo types o S ———
) - .::‘M of - comprens:on resis have devised

o "es "’I‘"L" ed ¥ |’h(- O ::-\; diss pressed together, a dise and a ball of carbon 3 xkvph‘):)
YR presagre, and various forms of pressure devices .
'“[,nrnlory Gm carbon. Al of these are temporanly geod exe “""me'm

' N0IaES, Bat inevitably soon wear either by abe: o ot o
—Full resistance 30 ohms i o e Sttty Mﬂé"."w‘mm':‘w =

y o )

o lem“lh{ prohlem s undoy! ly the com; L but only

e " ing the resilient
orted wwen b bers which are operated by
resistance unit in th
o in the Filkostat type of control s net carbon

powder but ig o
fine that further abrasion am ::'" 4-5 metal gramules powdered sy

ke place in operation.  There 13 no.

Poasible d "*_0' metal and it further
e -a,.;:m'. £f current o light up the filamene ity -4
p rescarches, & sudds ",,...,M,," T determmed from mosndcsent .
talration of the rlarmens a5 e b & o T PR “s#*shut only the Fil-KO-Stat con-
onger ide. :
struction appears to give the Ideal

results**microphonic noises are elim-
inated*** makes possible sudden in-
rush of current and then its gradua)

adjustment.” ‘

MADE AND GUARANTEED B8Y

l:Z?IN_STRUMENT @)

FARRISBURG PA.

Section 1. Card 1.0986

Suitable {or any panel
mounting without re.

AT
$ % drilling Equipped RADIO STORES CORPORATION

with