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UNNINGHAM

CUNNINGHAM

C-300
GAS CONTENT
DETECTOR

HROUGHOUT the entire country today Cuaningham Type C-300
Gas Content Detector Tube is recognized as the ideal tube for use
n Home Receiving Sets.
For clear reception of Concerts, Market Reports, Stock Quotations, etc.,
sent out by radio, this tube cannot be-excelled.

The one tube which gives the best results used with any type receiving
set applicable to wave lengths of 100 and 3000 meters for both spark and
C. W. Telegraph and Telephone, this Cunningham Detector Tube is being
purchased everywhere by those operating Home Receiving Sets.

In addition to its remarkable detector properties, low B. battery, quietness
in operation, it is a free and persistent oscillator for regenerative amplifica~
tion and C. W. reception and functions without distortion of the received
signals.

Many wonderful tributes have been paid this tube by those who have

Ehe trade ;narkf(ig is achieved the remarkable results that it always gives.

1e guarantee o ese . . T s :

quality tubes. Each Your nearest dealer will gladly give you full information about this tube
tylge 18 bujlt to most . . '

rizid specifica.. ne or write direct to us.

Trading as

AUDIOTRON MFG. COMPANY
248 First Street 154 West Lake Street
San Francisco, Calif. Chicago, Illinois

www.americanradiohistorv.com
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Teaches You How To
Builg Electrical Apparatus

HE BOY’S ELECTRIC TOYS’ contains enough material to make
and complete over twarty-five different electrical apparatus
without any other tools, except a screwdriver furnished with
the outfir. The box contains the following complete instruments
and apparatus which are already assembled:

Student’s chromic plunge battery, compass-galvanometer, solenoid,
telephone receiver, electric lamp  Enough various parts, wire, etc.
are furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing
spiral, electric hammer, gzlvanometer, voltmeter, hook for tele-
phone receiver, condenser, sensitive microphone, short distance
wireless telephone, test storage battory. shocking coil, coinplete
telegraph set, electric riveting machine, electric buzzer, dancing
fishes, singing telephone, mysterious dancing man, electric jump-
ing jack. magnetic geometric figures, rheostat, erratic pendulum,
electric butterfly, thermo electric motor, visual telegraph, etec., ete.

Shipment guaranteed within 24 hours.

SEND NO MONEY

We have so much confidence in this set that we desire to ship 1
€. 0. D. with the privilege of nspeetion. It does not cost yonu })n:. e!{a.n(:
to take a good look at the outfit. and see if it comes up to your expectations.
If it does, pay the postman $7.50, plus shipping charges. ™ If 1t does met
you need not accept it and we will pay the return charges as well.

ThHU ELECTRO [MPORTING CO.
231 Fuiton St., N. Y. City

SECECTRO G )
Instruction Book

—_——
CONTANNG

A TREATSE ON ELEMENTARY

100 Electrical Experiments

“8he Boy s Elrctrir Yops™

ELECTRICITY

a0

TO B PEATORMED %ITH

NEW YORK. U S A

IS SN

Teacnes you all the princi

As Shown 1
ples  of electricity by the

“Learn by Doing” Method.
@ Entertaining, Instructiv , More
] Fascinating thar any game

The most complete electrical

Comp]ete experimenters’ outfit that has

ever been put on the market.

Ualuabie Efectrical instruction
Book With £ach Qutfis

With each outfit we furnish free a very com-
prehensive book of electrical instruction. Al
the fundamentals of this fascinating science
are clearly explained so even a layman can
understand every word. Profusely illustrated.
The instructions for building the appdratus are
given in such a simple and easily grasped
manner that anycne can make them without
the least trouble. Over a hundred experiments
that can be performed with the outfit are listed
in the instruction book, nearly all of them
illustrated with superb drawings.

A Sample of What You Can Do
With This OQutfit

This illustration, made, from an actual photograph, shews enly
8 very few of the many instruments that can be made with ths
Boy’s Edeotr!

Toys: Electric Pen-

dulum, Eleetric

Telegraph. Current
Generator, Electric
Dancing Spiral
Galvanometer.

s

The outfit contains 114 separate pieces of materlal and 24 pleces

of finished articles ready to use at once.

Among the finished material are included: Chromic salts, lamp

socket, mercury, core wire, iron fillings, three spools of wire,

carbons. machine screws., flexiblé cord, wood hases, glass plate,
paraffine paper, binding posts, screw-driver. etc. ete &

mn eR O CEn SIS RIS SRR e vowws me emem wmw TR mmw OwO S
l ELECTRO IMPORTING CO.
I 231 Fulton St.. N. Y,

As_per your advertisement, ship to me at once, C.0.D.,

the Boy’s Electric Toys with privilege of “inspection. Tt is
understood that if I do not like the outfit T can refuse it

AQATESS  a1lnd i5 crggeiify etele e ook ild - ehatakei Bl S keseiad Shetok &5 ot ieid & filelodo

AP e T i ez s ety W d e ca Stater. sl han aisie eem
(RN 4-22)
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space for soldering.

Frost-Radio

High grade
electrical  in- Nickel- Three thick-
sulations. Will zilver Pure silver ness washers,

withstand 110 contact contact nickel plated
volt breakdown test. springs. points. and buffed.

““‘Spread”  arrangement Small, neat frame Hexagzon
of spring terminals, round edge, highly headed §
allowing twice the polished, nickel sleeve,
usual amount of plated and buffed. nickeled

The smallest, neatest, most perfectly finished
jacks and plugs that have ever been offered to
the Radio trade. They have been specially de-
signed for panel work and are of standardized
construction so as to be interchangeable with
other standard makes.

A vparticularly desirable and exclusive fea-
ture of the FROST-RADIO Jack is the
“spread” arrangement of the spring terminals
which allows twice the usual amount of space
for soldering to the wiring. These terminals
are heavily tinned.

Another striking feature is the nickel plated
and highly buffed finish used throughout.

Sturdy construction, perfect spring adjust-
ment, gripping contact of springs on tip and
sleeve of plug.

Packed in individual containers.

Two-color wall posters now ready for Dealer
distribution.

WE ARE NOW IN QUANTITY PRO-
DUCTION AND ARE MAKING IMMEDI-
ATE DELIVERIES. '

Attractive Discounts to Distributors and
Dealers. Write or wire for proposition and

ERBERT H. FROST

154 W. Lake Street
Chicago, Il

and buffed.

Improved

JACKS and PLUG

Specially Designed for

Radio Panel Work

INTERCHANGEABLE WITH
OTHER STANDARD MAKES

Cuts are actual size

No. 134. Jack only, $ .75

. e
[

“" i | Tl

No. 135. Jack only, $1.00

. —— —= T
A

No. 136. Jack only, $1.25
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THE CORRECT ANSWER
To the“B” BATTERY PROBLEM

EASILY
CHARGED

LONG LIFE

50 VOLTS

2 VOLT
"' STEPS

—_ g

THE BIESMANN “B”

amse s FULLY GUARANTEED s

24 cells, individually tapped, permitting use of any voltage from 2 to 50 volts in steps of two volts
each. Provides a noiseless circuit for the receivers. The electrolyte is a semi-solid ; cannot spill or leak.
One piece cast “Rub-Tex" Indestructo case, of which the individual cells are a part. Highly polished and
neat in appearance. Pasted type plates especially developed for Radio service. Can be re-charged at any
Battery Service Station, or on any type of vibrating rectifier by using the circuit provided with the battery.
Complete instructions with each battery. Contacts between cells easily accessible. Over-all dimensions; 9
inches long, 414 inches wide, 414 inches high.

The “BIG SIX” A-BATTERY

A FEW FACTS BRIEFLY STATED

Semi-solid electrolyte which cannot spill— No injuricus sulphation — Plates will
not buckle — Highest electrical efficiency and voltage maintenance — Quickly and
casily recharged -—Can stand idle indefinitely without injury — Superior physical
properties — Hard wood case. .

THE “BIG SIX” IS FULLY GUARANTEED AS TO LIFE, CAPACITY,
ELECTRICAL EFFICIENCY, DESIGN AND WORKMANSHIP

6 volts— 40 Ampere Hours. .. ...... ... oo veriuninii .. $20.00
6 volts— 60 Ampere Hours ........ 5050088980 00a8a00000000 22.00
6 volts— 8o Ampere Hours ..............ciiunuin. ... 25.00
6 volts—100 Ampere Hours .............. ... .c.coviuun... 28.00

Furnished in one piece cast “Rub-Tex” Indestructo: case at an additional
charge of $2.00 on each battery.

MANUFACTURED BY JOBBERS

General Battery and Supply Co., . . ‘ .
CHICAGO, ILLINOIS Write For Our Interesting Sales Proposition

SOLE DISTRIBUTOR

HERBERT H. FROST, 154 West Lake St, CHICAGO, ILLINOIS

Sat
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Beautifully Stiff Bound
in Red Cloth

Gold Stamped
Size 7 x 10 inches
160 Pages
20 Lessons
360 Illustrations
30 Tables
Price $1.75 Prepaid

S S

Exactly the Same Books
But Soft Bound,
and not Gold Stamped

Price $1.25, Prepaid

The Experimenter

Publishing Co., Inc.

236 FULTON STREET
NEW YORK, N. Y.

WIRELESS
COURSE

in 20 Le’sSojis

By
S. GERNSBACK, H. W. SECOR,
A. LESCARBOURA

HIS Course has been considerably revised in order

that it meet some of the many important changes
which have occurred in Radio Telegraphy and Tele-
phony within recent years. Much valuable data and
illustrations concerning the Vacuum Tube has been
added. This comprises the theory of the Tube as a
detector and as an amplifier, and in addition has been
included modern amplification circuits of practical
worth. Incidentally, space has also been devoted to
the development of the Radio Compass as operated and
controlled by the United States Navy with its con-
sequent great aid to present-day navigation.

The beginner and general student of radio will find
this Course of great value in securing the necessary
fundamentals of a most fascinating and instructive
vocation, or avocation—as the case may be. Radio
holds out considerable inducements as a career.

The Publishers

The Experimenter Publishing Co., Inc.
236 Fulton Street, New York, N. Y.

D$145

Enclosed find =
e 0l [ 51

L soft bound \VIRELESS CCURSE. Postpaid.

for which send me one copy of

et W —— — ——— — — - —
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WEENEY mtng
TEAUSMITTER
BROADCASTING |

P
2

3 = 4
“TELL 17 TO SWEENEY - HE KNows How To Kegp 3 * 4 N ) Svi. MARTON
You MAKING MONEY e Keeps Me-Us-to-date” - ©

— BILLAINN

Radio "Phones from Sweeney School Talk to You Anywkhere in U. S.

Sweeney’s Great Sending Station Carries Concerts, Aute News and Live
Information From The Million Dollar Trade School

Free to Auto Students i, mesies et Ty Learn a Trade and Get a Good Job Gt S

with radio work — all this in- : I1s a great

struction now part of the regular eizht weeks’ Mechanies’ and Electricians” course future for you as a trained motor mechanie. The only question is. Ave You
without a cent exira charge ‘ Mechanieally Inclined? Ir you are, then TODAY 1S YOUR OPPORTUNITY. No
matter what you are doing—what you have been doing—> am suve that the suto-

The world is radio mad
The “voices in the alr” seem to be the most wonderful development. of years.
Fyery mechanic shouhl know something about this work. e is the right man

molive business offers you higger—better—more prosperous futvre,

to sell and install radio sets. - > That's what T want to impress unon every man_ who

5 ; i . ron ey Begln nght sees e - great future in the  automotive  business.
L am not offering a course to make commercial operators. == COME TO SWEENEY'S. the School of Practical Txperis
I am simply giving free sonte intensely interesting experience. ence. Sweeney graduates are in every part of the United States and in foreign
When you come w0 the Sweeney School you come to learn by practical experience, countries—over 4(}.00.0 of them-—and they are loval Sweceney boosters.  They aro
motor wnechanics and allied subjects with the intention of ftting yourself for a proud  of THEIR SCIIOOL—their success in business is creating  demand for
real joby and good pay. thousands of Trained Mechanics and they look to the OLD SCHOOL for these
. . . i . ) men.  Hundreds of letters come to my desk—these Dboys of mine write me
Lut will not interest you (o piek up messages from all over the world; {o personally—they  want SWEENKY GRADUATIS  cvory y—every week brings
Liear coucerts: (o hear San Francisco and New York talking to you? Will it not niore _onenings. Again T say, START RIGITT—come  direct to the SWEENEY
Interest you to learn to make yowr own radio recelving set so that when you SCHOOL—and in eight short weeks you will have a Sweeney Diploma—it commands
o hack home you car listen in any time on the Sweeny service? The Sweency recognition for you. ~ Don't delay—send tor my BIQ ¢RI BOOK today I wang
Sehool is always the leader, That’s \\‘l\y T am erecting one of the world's largest to tell you of my Big New Wircless Telephone Ofter- this is in  addition o
sendittg stations.  That is why T ant offering you young men mechanically inclined my regular—it’s the areatest offer that I have ever made.

this ¥R opportunity to learn something about radio telephony.

y I will gladly send my 72-pade illustrated catalog FREE. ) Y With your radio experience here _you
FR E EE Also a copy of the “Sweeney School News,” 4 most GOOd Jo bS for ou ., g0 back home and install 1'0('(-1\'ng

interesting monthly school paper published here. You J sets or sell them.  You can wmake sels
will enjoy them. "Iicad the worthwhile storics of mon for yourself. ~You can run a garase. You leam to make a good | Ford
Jike yourself who came fo Sweenes’s and found sucoess. battery for £7.00 You learn how o weld a broken eranl ease.  You iearn
Reacd how [rank Yowell and Harry Wilson built up a low 10 miake a real 4,000-mile tive from old casing and rubher You can be a

20,000 s I about two years after araduating. chautteur or truck driver. You can be an auto mechanie—a repair man in a shop

Read how Iilbert A. Pence built up a 3 000 yvearly gava husing at Clearmont, or factory. Learnn about stationary chgines, Learn

Mo, These stories and others are told by the Sweeney students,  Also I want tractor work. Be a demonstrator or salosman. Hun-

you o learn how my studenis enjoy themselves after work in the swimming dreds of zood jobs open to Sweeney irained men.

boul, club and reading rooms, ete. No colored students accepied.  GRT THI Iiven  before he tinished his course  Runsey iwas

FREE RADIO COURSE NOW. w’.’o IS THE grabbed by the American Radiator Co. at $150 o
EMORY J. SWEENLY,«President mouth as an exyert welder,

RIGHT MAN ? e e .
to have the agency for =
or make radio mCéi\’mg : Fo” E!y F”ee oatalag
sets?  To install sets? H H
The garage man or auto Ma,' Th,s coupo" To"ay!
mechanie? At the SMORY J. SWEENEY, President
Sweceney Schoel learn Dept. 1007 Sweeney Bldg., Kansas City, Mo.

Send me free without any obligation your 72-

how to handle radio
page catalog and your Sweeney School News, Telt

work., Get an agency for
a $25 receiving set. The Ty ek
825 re me of the opportunities in the Auto and Tractor

1
1
1
1
1
1
i first week you are home 1
1
!

A " 4 t 5 . Business.
an TARN the whole
SCHOOL OF AUTO-TRACTOR-AVIATION & st [on (0w STeor o Ralkatimss
1007 SWEENEY BLDG. KANSAS CITY, tuition. ) B
i e g i 2 P.O State
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‘Ready o
® A New Radiophon
A prll 2 0 th Easil;’3 %perate((l) pByOAeChild

Will receive broadcast
radio entertainments
within a radius of fifty
miles—clear as a bell

- INTERCHANGEABLE -
TUNING - . CARTRIDGE: INDUCTANCE =
| CONDENSER ANl e

PATENTS
PENDING

Price $12.50

(Without Phones)

NATIONAL AIRPHONE

(MODEL G)

This set has been perfected by experts in the design of
Radio Receiving Apparatus—to meet the very exacting
requirements that the most recent developments in the
Radio Art have made necessary.

Outstanding Points of Supericrity:

1 Ultra-sensitive Foolproof Detector; entirely en- 6 Use of interchangeable cartridge coils gives wide
* closed in composition case. Air and dust proof, * range over which radiophone broadcast or radio
no fussy minerals, no Catwhisker, no balls nor spring. telegraph signals can be heard. 25 miles or over for
To adjust for maximum sensitivity simply rotate the radiophone concerts; up to rooo miles for telegraph
black disk slowly. signals depending upon coils used.
2. Most Compact Radiophone Receiving Set Made: Two Cartridge tuners, wave length 150 to 400
to 6;/? lggtg, 4I/f;’ tw;d?i’ ZI:Ad high,—small enough 7 meters supplied with each outfit, one takes in
RO pocket or desk drawer. general brozdcasting stations (360 meters), the other

3 Entire casing constructed of hard rubber com- {from 500 to 1000 meters.
* position. No wood, no warping, no losses

through leakage. . 8 Anyone without previous experience can operate
- a NATIONAIL AIRPHONE, no delicate adjust-

4. Rugged construction throughout, nothing to get ments necessary, no fussing.

out of order, insuring long life in service.

5 Elimination of all switches, current taps and 9 Variable Mica Condenser used is acme of sim-
* switchpoints prevent loss of electrical energy. « plicity—high capacity, impossible to short-circuit.

We are now ready to assign territory to Jobbers and Dealers who will appreciate the
advantages of a well designed serviceable and efficient outfit.

| RA’AT”]NE t |
20-22 Hudson St. ; I CORPURAT“DN New York City
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No. 10-11

Is Radio a Fad?

I& are often wont to hear at the present time the
remark made that Radio is nothing but a fad,
and that while the public at large has gone wild
about everything connected with Radio, it will
soon wear off, like all other fads. That Radio

is not a fad, but on the contrary that it is here to stay
permanently, and grow into undreamt of proportions can
be easily proven in dozens of different ways.

In the first place, a Radio entertainment, broadcasted as
it is, by our various stations now, is life itself. When you
go to a moving picture show, or when you listen to a
phonograph concert, you are always conscious of the fact
that neither is alive. Radio, on the contrary, is pulsing
life itself. Why do more people use the telephone than the
telegraph?  Omne reason 1s that the telephone is a live
instrument, while the telegraph is not. You can converse
with your friend by telephone, you can hear his voice,
and you can talk with him almost in the same way as if
you were face to face. You cannot do this over the tele-
graph. This is one of the reasons the Radio telephene will
never be a fad, but it will become dearer and closer to us
as the years go by.

One of the greatest attractions of the radio broadcast
to-day is that it is not only absolutely free without any cost
whatsoever to the listener, but the entertainment is con-
venient as well, for the reason that we do not have to
transport our bodies in order to listen to the entertain-
nent, as we must do when we go to the theatre or concert.

In these days, of hectic rush, when our lives are so
complex, people prefer to stay at home evenings and listen
to the entertainments there, and that is precisely why
Radio has taken such a tremendous hold upon the popular
imagination. That Radio is taking on undreamed of propor-

tions might perhaps best be shown in a rather unexpected

way.

In one of the dramatic periodicals of the month we find
the amazing statement that the managers of two of the
best known theatrical chains will dismiss any and all
singers, actors, or actresses who give Radio entertainments
over the broadcasting stations! In other words, our vau-
deville and moving picture houses are afraid of Radio
to such an extent that they already see ruin staring them
in the face hecause the managers think that evervbody
will stav at home instead of frequenting their theatres.
Of course, this is all pure nonsense and the theatrical man-
agers chould be the first ones to realize it. It was proven,
for instance, recently when one of the Broadway musical
comedics was broadcasted hy Radio, that the attendance
the week after was greater than ever, thousands of people
being turned away because they could not buy tickets.

Why? Exactly for the same reason that when Douglas

TFairbanks and Mary Pickford stay at a hotel no matter
it. what town, there will be a rush to see them in the flesh.
It is exactly so with the radiophone. \When they hear an
actor’s or an actress’ voice over the radiophone, it certainly
creates a desire among a great majority of the people
to hear the performer in person. The radio broadcasting
stations,. therefore, do more to successfully advertise the
performance than all the handbills and all the newspaper
advertisements combined.

Another novel point in the trend of the times was recently
shown when certain music publishers banded themselves to-
gether and declared that the radiophone broadcasting sta-
iions, when sending out copyrighted music, were violating the
copyright! We would not be surprised soon to have special
copyright notices printed on all new musical selections some-
what as follows: “This selection must not be used over the
radiophone without special permission of the owners.” We
can see where the composers will derive the same swollen
incomes from the radiophone as they derive from the
phonograph records. :

A recent newspaper clipping from Philadelphia reports
the fact that many new houses are now being equipped with
aerials, one for each tenant. We wager that within five
years houses will give a {ree antenna with every apartment.
1 his will be a big factor to rent houses more quickly, once
the shortage has been corrected.

In the New York 7'nies of Sunday, March 19th, we read
where the Alexandria Hotel Co, has called for bids on radio
equipment for its new hotel at Long Beach, L. I. This
hotel will have 6oo rooms and there will be 600 radio re-
ceiving sets, one for each room! Tt is claimed that it will
cost $1350,000 to put the plan into effect, and of course
in a case of this kind, it would not do to string 6oo sepa-
rate aerials on the roof, unless we design a new architecture
for radio hotels, to which, however, we have not come as
vet. So the Alexandria will probahly have loops in every
room, with which the guests can play to their hearts con-
tent. We wager right now that the hotel will he a “howl-
ing” success, especially if the amplifiers get out of tune and
howl as they sometimes are wont to do.

We have stated hefore in these columns that Radio is
here to stay. With all the millions of dollars of capital
being poured into the new industry, it will be readily un-
derstood why radio will never he a fad. We are now in
exactly the same position as the automobile was when it
first made its debut. The Radiophone is in practically the
same position to-day as was the automobile when people
said that it was orly a fad, as the bicycle was, and would
die out sooner or later. The Radio industry soon will rival
the automobile industry and this is only a modest prediction.

H. GERNSBACK.

Nofice

Due to the fact that we are now printing an editon which
is almost five times as large as that printed four months
ago, we have fallen behind in our schedule and for this
reason the present issue is the April-May number, we
having comhined two issues together. The next number

will, therefore, be the June number.

In order that no one will be the loser, we have advanced
all subscriptions on record for one extra month to take
care of the change.

Tue PUBLISHERS.
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Improved Land and Marine Pattern Wireless Direction

Finding Cabinets
By MAURICE E. PELGRIMS

The direction finder com-
ponent may be described as a
“tightly  coupled”  high - fre-
quency transformer having two
independent primaries or field
coils at right angles, cmbracing
a rotatable secondary coil as
indicated diagrammatically in
IYig. 3. Each of the field coils
has its center point carthed and
is in circuit with one acrial
(Fig. 4), and the scarch coil
is connected to the detector
through the special transformer
described below, The function
of the direction finder is to
combine the signals received on
the two aerials in such a man-
ner that the movable scarch
coil is influenced by them when
it lies in a plane corresponding
to the direction from which
they are received, and is unaf-
fected when it lies in a plane
at right angles. The search coil
is most strongly influenced

Fig, L.
One Adjustment
Durable Outfit.

HE wireless direction finding appa-

ratus has developed during the past

two years to such a point as to be-

come a practically indispensable aid

to navigation. The British Marconi
Company recently adopted two new pat-
tern D.F. receivers, which have the advan-
tage of being very compact, the complete
apparatus being combined in one cabinet,
thus reducing the amount of space occu-
pied to a strict minimum, while maintain-
ing the highest factor of efficiency obtain-
able.

The Marine type, Fig. 1, has been espe-
cially designed for use aboard ship. It is
particularly easy to operate, as there are
no complex tuning adjustments, all that is
necessary in this direction being effected
by turning one haundle; at the same time
the sharpness of tuning is satisfactorily
maintained, and owing to the incorporation
of an amplifying detector of the most recent
tvpe, the receiving range is very consider-
ably augmented. A simplified diagram of
connections of this receiver is given in
Fig. 2. With the exception of the two bat-
teries and the operator’s phones, the whole
apparatus is contained in one small com-
pactly designed unit, the general appear-
ance of which is illustrated in Fig. 1.

In the strong teak case forming this unit
are four metal-lined electrically shielded
compartments for the four component
picces of apparatus, the direction finder,
the tranzformer, the tuning condenser and
the ampiitying detector. Fach component
is built up on an chonite panel correspond-
ing in size to the front of its compartment,
and is held in position by ebounite capped
bhrass holding down screws, which also
serve as electrical conrections. This type
of construction permits of any component
being easily and rapidly removed for in-
spection and cleaning without in any way
disturbing the remainder of the gear and
without the necessity of breaking any sol-
dered joints. It also facilitates the adap-
tion of the standard receiver to the special
requirements of any unusual service, and
in case of accidental damage permits of any
component being replaced on the spot, thus
avoiding the necessity of returning the
complete unit for repair.

Direction Finding Set for Use on Board Ship.
is Required to Tune This Compact and

when it embraces as much as
possible of the field due to the
fixed coils, and each acrial re-
ceives best from a transmitting
station in its own plane. Thus, if the
sending station lies in the plane of the
acrial A, the aerial B will receive nothing,
and the search coil must line in the plane
of the fixed coil a in order to embrace as
much as possible of the field and receive

Only

Fig, 6. Actual View of the Direction Finding
Unit Showing the Two Stationary Field Coils

and the Rotating Search Coil, by Means of

Which the Direction of Transmitting Station
is Obtained.
signals of maximum strength, 1f under

these conditions, the search coil lies in the
plane of the fixed coil b, it will embrace no
field and receive no signals. If the sending
station is in the plane of the aerial B, the

_ROTATABLE
~TSEARCH COIL

FIELD COIL a.

_ _ROTATABLE
CORE.

Ll
Fig. 3, Diagram of the Direction Finding Unit
Showing the Method of Winding, Each of the
Field Coils is Fixed and Connected to One of
the Two Antennae Required in This System.

sending station lies in a direction which is
not directly in the plane of either aerial,
both receive signals, and the strength in
each is proportional to the cosine of the
angle between the direction of the sending
station and the plane of the acrial, It fol-
lows that when this occurs the two fixed
coils sct up a resultant field equivalent to
that which would be created by an imagin-
ary fixed coil in a position intermediate be-
tween a and b and corresponding to the
direction from which the signals are re-
ceived. In other words, the two fixed aerials
A and B, with their corresponding fixed
coils a and b, are equivalent to an imagin-
ary movable system, consisting of one field
coil and one aerial, which automatically ad-
justs itself to lie in the plane of the incom-
ing signals. The direction of the sending
station can he ascertained, therefore, by ro-
tating the search coil until the signals are
of maximum or minimum strength and not-
ing its position. In practice the minimum |,
is used, since it is more sharply defined.
The field coils are carried on an insulated
cylindrical framework within which is a
rotatable cylindrical core carrying the search
coil. The connection with the latter is
made at each end of the central spindle
through the medium of a pair of wires of
non-corrodible metal running in an annular
groove and maintained in contact by a spiral
spring under tension. The upper end of
the central spindle terminates in a circular
chonite handle, to which is attached the
indicating pointer. The handle and pointer,
together with the circular scale, are to be
seen on the left hand side of Iig. 1. The
O point on this scale is the minimum point
for stations in a line directly ahead and
astern.

The transformer component, which is il-

conditions will Dbe reversed, When the lustrated in Fig. 3, consists of three highly
g ps i
Fort
fore ”l =
Tuning
Conaenser .
farth ??
7 3
L
. Transformer E ‘ ! . 4 =
i e e M L s Ji
Direction Finder . 4
Aft Starboard Amplriying Detector <

Fig. 2.
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P
Vg\
b AERIAL A.
= EAl

FIELD coiL @
FiELD COI-

b
RTH
Fig. 4. This Diagram Shows the Manner in
Which the Two Field Coils of the Direction
Finding Unit Are Connected to the Two Ax-

tennae. The Center Point of Each is Connected
te Earth.

insulated air-cored transformer elements, to-
gether with a range-changing switch of
sounnd mechanical construction and corre-
spondingly high insulation. The windings
are designed for wave-lengths of 300 to
8oo, 720 to 2,000, and 1,900 10 4,800 meters,
bhut the exact ranges obtained will depend
upon the size of the acrial. Between the
primary and the secondary windings of
cach transformer clement is a shield, con-
sisting of a copper sheath. The function
being influenced by the acrial system in any
of this shield is to prevent the detector from
other way than thap necessary for direction
finding.

The condenser component consists of a
specially  designed  variable air-condenser,
permitting the tuning over the whole range
corresponding to any sciting of the switch.
Rotation of the circular ebonite handle on
the face of the pancel carrying this compo-
nent alters the relative position of the two
sets of capacity vanes, and so brings about
the smooth and continuous variations in
capacity necessary for rapid and accurate
tuning,

Referring to Fig. 1, it will be noted that
there are six valves, The function of the
four on the right-hand side is to amplify,
in four stages the high frequency currents
from the transformer. The fifth valve acts
as a rcctifier, and the sixth performs the
function of a ‘‘note magnifier” ie., it ampli-
fics the rectified signals, On the left of the
panel is a six-point rheostat and switch for
controlling the [ilament currents, and above
this is a circular ebonite handle, the rotation
of which operates the potentiometer and
so regulatcs the potential on the grids of

Fig. 9. The Oscillation Transformer Unit of

the Land Pattern Set. The Three Way Switch

Provides a Position for Stand-by and Direction

Finding, and the Third to Determine in Which

of the Two FPossible Bearings the Transmitter
is Located.

923

‘he first three [
valves.

In the
Marconi sys-
tem of direc-
tion finding,
no movece-
ment of the
aerials is re-
quired, hence
thcy may be
of such a
size as to
enstre good,
highly direc-
tional recep-
tionand
cconform to
standard re-
g uirements
in regard to
tnsulation
and mechan-
ical strength.
Two inde- -
pendent aer-
ials are used.
They are in

the form of
closed loops.
rectangular
or triangular
in shape, erected with their center
on the same vertical axis and with their
planes at right angles, as is indicated
diagramatically in Fig. 4. In ship installa-
tions, the acrials usvally take the form of
triangles suspended Dby their top corners

Fig. 6.
of Ships and Aircraft. It is

lines

Fig. 5. The Oscillation Transformer [Unit

Here Illustrated is Adapted for Three Ranges

of Wave Lengths by Means of the Switch Shown
in the Foreground.

through insulators from a triatic or other
fore and aft stay, or from a sprit gaff or
hracket on one of the masts. Their hori-
zontal Dbase wires ordinarily lie in direc-
tions fore and aft and athwart ships, cross-
ing cach other at right angles,
the two hottom corners of each
triangle  being: made fast
through insulators to suitably
disposed anchoring points. The
average range obtained with
the ahove described set in ac-
tual practice, and working with
the ordinary coast or ship sta-
tlon,.is of the order 300 to 400
miles, an ample margin being
thus provided over normal re-
quirements.

Fig. 6 illustrates the special
land pattern set, especially de-
signed for use on land in con-

Direction Finding Set for Use on Land in Connection with the Navigation

Larger Than the Marine Type of Set and Has

Many Additional Features.

tem and tight coupled scarch coil is com-
hined with an additional relinement in the
shape of a loose coupled jigger. A higher
degree of radic frequency amplification is
provided also, and a two-stage audio fre-
guency amplifier or ‘“note magnifier” re-
places the single stage of the marine type.
The circuits are equally suitable for the
rcception of spark, tonic train, telephony
or continuous-wave signals, but in the lat-
ter case a local oscillation generator is in-
cluded in the installation. I7ig. 6 shows the
complete direction finder, It consists of a
strong teak case, containing eight compo-
nents in separate compartments, each of
which is copper lined and thus electrically
screencd from its neighbors. The eight
componenis comprise—the direction f{inder,
the aerial tuning condenser, the transformer
panel, the jigger condenser, the jigger panel,
the control panel, the amplificr unit, and
the double note magnilier. Electrical con-
nection to each component is secured hy
a row of small screw terminals covered by
an ivorine plate, This type of construction
permits any component to he easily re-
moved for inspection, etc, without dis-
turbing the remainder. By operating the
wave-changing switches mounted on the in-
strument, the following alternative ranges
can be ohtained: Range 1, 300 to 750 me-
ters; Range 2, 700 1o 2,000 meters; Range
(Continued on page 1014)

nection with the navigation of [
ships and aircraft. It is some-
what larger than the above de-
scribed Marine pattern, and
differs from that instrument in
several respects.  The circuit
is of an improved type, in which
patented aperiodic aerial sys-

Fig. 7.
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Sketch Showing the Actual Appearance of the An-

m Required to be Used With the Direction Find-
ing Sets Described in This Article.
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The Super-Phone

By S. R. WINTERS

‘With This Instrument it is Possible to Tnsure the Secrecy of a Conversation Carried on Over an Ordinary Telephone Line.

The Current Traveling,

Being of High Frequency, Canmot Operate the Ordinary Receiver.

FFICES, banks, brokerages, diplo-
matic circles, and military head-
quarters, arc the variable agencies
which may draft upon the services
of an invention developed by R. D.
Duncan, Jr., chief engineer of thc research
laboratory of the Signal Corps, United
States Army. Described as a “‘super-phone,
the device aims to insure secrecy for com-
munications, a condition not heretofore
guaranteed, by conventional telephone and
telegraph systems. N
Portable, weighing barely 4o pounds, this
invention employs existing telephone or tele-
graph lines for conveying messages, cloaked
in privacy, for distances ranging from one
to ten miles. It is an offspring of “wired
wireless™ or “line radio,” a system of radio-
telephony and radio-telegraphy discovered
by Major-General George O. Squier, Chief
Signal Officer of the United States Army.
And, to bricfly recite its principle of oper-
ation, radio signals are conveyed along or
in close proximity to a wire instead of trav-
eling unguided through ether or space.

A Compact

HE carpenter and his kit of tools are
proverbial. The chemist and his labor-
atory instruments form

The “super-phone” is a complete trans-
mitting and receiving outfit, and as an at-
tachment to an cxisting telephone line, the
operator is not bothered with the details of
its mechanism. The physical circuit be-
tween two subscribers is established by sim-
ply connecting the accessory unit to the
common telephone system. By the mere
pressing of an electric button a switch,
which is closed automatically, throws the
normal telephone into the circuit of the
“super-phone.” A communication may then
be transmitted in secrecy. The conversation
having been completed, the receiver is placed
on the hook and normal conditions arec re-
stored. The shifting from the transmission
to the receiving of messagas is negotizted
with ease and rapidity, somewhat contrary
to the procedurc involved in the use of the
common radio-telephone. Hence the label
on the new invention, “Line-Radio Duplex
Transmitter and Receiver.” The compact
outfit readily lends itself to use in both
radio-tzlephony and radio-telegraphy.

The high-frequency generator employed in-

cludes three electron vacuum tubes, supple-
mented with amplifying and rectifying units.
The vacuum tubes are standard equipment of
the Signal Corps. Opportunities are afforded
for operating the “super-phone” from both
filaments and plates from 110 volts of direct
carrent.  The source ‘of plate voltage is en-
cased in a wooden box when rugged service
in the field is anticipated. Similarly, the
major mechanism is ruggedly constructed in
contemplation of its application afield, in the
event of future wars, when military man-
ceuvres are to be surrounded with utmost
secrecy.

High-frequency alternating currents, the
supporting vehicle for “line radio” or *wired
wireless,” is employed in the opecration of
this telephone or telegraph attachment.
These currents are modulated at the trans-
mitting end by speaking into a microphone,
the former being detected at the other end
by conventional iireless receiving appa-
ratus. The communication is fmally con-
veved to an ordinary telephone receiver.

(Continued on page 1033)

Portable Loor Aerial Receiver

By S. R. WINTERS

unit. The lower compartment is a recep-
tacle for storage batteries, a battery charger,

and a meter for indicating the strength of
the current being charged. Likewise, space
is ample for accommodating

an inseparable bond of as-
sociation. The housewife
and her sewing bag are iden-

tilled with respect to the
handiness of the ncedle,
thread and scissors. Simi-

larly. the astounding devel-
opment of radio-telephony
and radio-telegraphy invites
the use of an arrangement
whereby compactness  and
convenience arc combined
to render easily available
radio appliances in the homs,
office, or afield.

An invention of Brent
Danicl, of Washington, D.
C., supplies this necd in the
form of a versatile radio-re-
ceiving set. recently built.
Like the two-way strcet, 1ts
advantages arc two-fold.
Divided into two compart-
ments, this semi- portable
wireless outfit is readily de- |-

a magnavox, head tele-

phones, and spare vacuum
tubes.

The amplifier is com-
prised of threc stages—ra-
dio frequency, two of audio,
and a detector. Tncorpor-
ated in this compartment

with the amplifier is also a
tuner, which is so versaule
in adaptation as to permit
of the use of either a coil
acrial or conventional an-
tenna.  An ammeter indi-
cates a correct filament
temperature.  Glancing at
the photograph herewith re-
produced, at the right of
the upper compartment of
the outfit are scen thrce
knobs for controlling the
filament temperature. The
fourth knob of the s=ries in
view, located near the cen-
ter of the receiving appara-

tachable. The upper half of
the trunk-like apparatus is

" . plifiers.
a complete radio receiving

In the Upper Part of This Compact Receiver Are Mounted the Tuner and Am-
In the Lower Part Are the Loud Talker, Batteries and Loop Aerial,

Which May be Folded.

wWwWwW. americanradiohistorv.com

tus proper, controls the grid
potential.  This stahilizer
(Contined on page 19°7)
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Portable Radio Telegraph-Telephone Set

By MAURICE E. PELGRIMS

even the non-technical minded to be
able to make adequate use of it. with

On the Left is a View

This Drawing Shows the Dimensions of the Compact Outfit.
of the Small Portable Generator.

a minimur of preliminary in-
struction. Three standard
types have ncen adopted, one
of 500 watts having a range
of 70 to 140 miles, one of 100
watts having a range of 30 to
50 miles and one of 20 watts
having a range of 10 to 20
milcs.  The illustration shows
the second one of these threc
types.

A simple jack switch with
two possible positions is em-
bodied in the transmitter en-
abling the operator on the one
hand to transmit speech or
tonic train Morse signals,

www.americanradiohistorv.com
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. B
Above is an Unusually Compact Gasoline En- |
gine-Generator Used to Charge the Batteries
and Supply the Current to the Set in Fixed
Stations, On the Right is the Well-Designed an
Transmitter and Receiver, Highly Portable and N
Efficient, ) : ¥
ECENT improvements in the .
. . i
transmission and reception of n 28" J ~and on_the other hand to transmit
speech by wireless have r 7r-dcm 1 C.W. 51gr1a151. . Hati . d
opencd up a new and vast field The ﬂCOAﬂD ﬁtfi'fe lélszaf; 110;1 l?a)mihg
g radi i- up in three d ren rm
i for the use of radio communi “Mobile” equipment, which is pro-
cation which was hitherto restricted - . . s " ik SN e
by the necessity of would-be users ot if vided f\Vlt 1 a pe r(i g s rtle e
this mecans of communication having ©0Qoo © @0 lmtnte }Cl)r (rl\tﬂ‘r td}?fe;ee?tel?vl?qr(hnvs
to learn the Morse code. Wireless @ a atter having two 3
telephony not only enables conversa- 5 . o?c Ssupply;;wt hl{{h ttc;clonmgurrqe;l(’;
tion to he carried on by persons hav- @ ° : at 1,500 volts to the fransmiter, @
i cnowlede v ° o) : the other low tension current at 12
ing no knowledge of the dots an ht 2 . 5 the o
dashes, but it also saves valuable o @ volts for charging th men =
time, inasmwch as messages can be @ = 8 teries.  This type .ls particularly
exchanged at something like ten timces éﬁ—] o @ @ o suitable for installation on automo-
the speed possible by the ordinary S °eTre 5 biles or horse-drawn vehicles. and
method of spelling out cvery word in & i = s also adaptable for pack tran§p01‘t.
the Morse alphabet. = o (b) The stationary cquipment No. T,
The illustration (Fig. 1) shows one (\lvhwh 1slprov1ded \\'1thla motor 1f)or
; . i ivi G the motor be-
of the very latest types of combined riving the generator,
wireless telegraph and telephone sets, ing wound to suit thlfl: local quplll
designed and constructed by the Brit- S 1t is suitable for installation in build-
ish Marconi Company, for use in ings where a source of clectric power
such countries, where centers of pro- is gvulableb (c) Also a] Sltatlotl;ary
duction, such as farms, ranches, 2quipment, but not provided with a
mines, ctc., are dotted about at wide L 27 J 647 motor for driving the generator. In
intervals with open country between ’ e Cl J‘“” this case the generator is used as a
them and the railroads or shipping a rotary_transformer, a 24-volt battery
centers o which their products must > — e A, Su_ppl'ymg curvrent to the low tqnsmn
be sent. It has thus heen designed § g AE }delngs Olf ihe glf):ilel ator. Tlns1 \sc.t
not only from a perfectly cmcamous ? 7. Barseer Box is ecspecially suitable for usc w?c.xe
point of view as a reliable and cheap N T “é nl())l source of clectrical power 1s avail-
means of communication over long AR ab-.c. .
stretches of territory, but also in such e In all _three_scts the wircless ap-
a manner as to make its opcration paratus, including  the gencrator, 1s
of the utmost simplicity, permitting e < =l < ik identical, the chief difference being

in the prime mover and in the con-
nectors.

The transmitter has a wave rangc
of about 10 per cent. on zither side of anv
optional middle wave from 300 meters te
goo meters. The middle wave adopted on
the standard scts is 423 meters, thus giv-
ing it wave range of 380 metsrs to 470
meters.

The recciver and amplifier have two
wave ranges, one from 300 meters to Gon
meters, and the other optional, but unless
otherwise called for, from 550 mecters to
1,700 meters,

The cabinet containing the transmitter
and receiver is e*{tumclv compact and the-
instrument is eminently an cfficient com-
mercial set. Of particular interest may he
cited the necat manner in which scales have
(Continued on page 1014)
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The New York Radio Show

r HE second annual convention and
exhibition of the Second Radio Dis-

/ trict Council, held at the Hotel Penn-

sylvania, March 7 to 11, was undoubt-

edly a signal success. In many re-
'spects is was the greatest radio show in
-history. .

On the day of itg opening a crowd of
10,000 persons stormed the doors endeavor-
ing to gain admission, but the space was
50 limited that more than half of them weare
turned away. These conditions persisted
throughout the four days of the exhibition.
The freight elevators of the hotel were usad
to carry the enormous crowds up to the top
floor, where the exhibition was held.

The crowd itself was interesting. There
were many more of the uninitiated public
present than the actual amateurs themselves,

During the last few months radio has been
prominently before the public and those who
knew little or nothing of its very existence
have had radio forced upon their attention
through the daily press. FEach day some
new achievement in radio has been an-
nounced or some old ones re-hashed for the
benefit of those who previously took little
interest in the art. Pcople have been buy-
ing radio sets like *“hot

Many of the public who went to the show
probably left their homes with skeptical
minds. They had read of music and speeches
being broadcasted by radio, but regarded it
all with a certain amount of disbelief. At
the Exhibition the doubts of such were
more than dispelled. When WJZ started up,
the sixty-two antennae on the roof of the
hotel connected to as many receivers, rang-
ing from crystal sets to power amplifiers,
produced in the show rooms a fair repro-
duction of a political mesting at clection
time in full swing. The familiar tones of
the announcer at the broadcasting station
were repeated by the sixty-three receivers
in mild or stentorian tones, according to the
power of the amplifiers. The aerials and
reccivers were so close together that occa-
sionally one would affect another, and the
terrific howls from both loud speakers led
one to suppose that an animated dog and cat
fight was in progress in that section.

Each day, Mr. E. D. Glavin exhibited his
radio-controlled baby automobile which

emerged, followed its mysterious circuit of
the space cleared on the floor and returned
to its garage with a precision that was al-
most uncanny.

- clrcular

cabinet, using the same loud speaker for
both radio and phonograph music.

In one of these was embodied a rather
unusual feature. In connection with the
loud speaker an electric blower caused a
forced draught of air to be blown out of
the horn. This greatly increased the audi-
bility and carrying distance of the sound
waves.

One receiver exhibited had, contained in
one small cabinet with the usual panel and
controls in view, a single circuit tuner, de-
tector and two-step amplifier, with loud
spcaker, With this type of receiver it was
only necessary to light the filaments of the
tubes, all further adjustment being made by
varying the condenser and inductance in
series with the antenna. This should ap-
peal particularly to those who have no
knowledge of radio and merely wish to hear
the program of the local broadcasting sta-
tion.

Two new types of storage plate batteries
were on exhibit. The jars of one were
made in the shape of flash-light dry cells
and lay side by side, resulting in a very
compact unit. The 12 jars of the other were
with rubber tops, arranged in

groups of three abreast and

cakes” and anything that
looks like a piece of wire-
less apparatus has found a
ready sale. Radio begins to
match up with Prohibition
as a topic of conversation a:
the Clubs and the afternoon
teas, It has been headlined
and cartooned until the gen-
<ral public has, of onc ac-
cord, stood up to remark
that there must be something
1t 1t

The Radio show was
probably given more free
advertising than any similar
event and, when it opened, a
large proportion of New
York City's population,
swelled by delegations from
all over the country, decided
to attend. The amateurs, of
course, werce there in solid
formation. They intended
to get in, even if they had
to take rooms at the Penn-
sylvania over night and )
sncak in before the crowd camc in the
morning. Those who came late, if they suc-
ceeded in gaining entrance, werc enter-
tained by an excellent and uncomfortably
close view of the backs of other people’s
necks. Some of the amateurs who attended
the show would probably find it difficult to
give a description of any of the _apparatus
exhibited, but could undoubtedly give a very
vivid and possibly venomous dissertation on
the distracting dissimilarity of human necks
when viewed from the rear.

On one occasion when we visited the
show, the crowd was so dense that, although
we adopted subway tactics, we only suc-
ceeded in reaching about the sixth row from
the booths. Being rather inclined to lengthi-
ness, however, we succeeded in viewing the
exhibits over the heads of the crowd and
were satisfied. As the crowd moved, per-
force we moved with it. After a little, wc
became conscious of someone pulling our
coat tails and turned to hear the plaintive
voice of a small and youthful friend, who
was also an.ardent “Ham,” complaining
that, although he had attended the show
threc times, he had so far only been suc-
cessful in becoming wedged in the center of
the crowd. \We took him in hand and later
provided him with a front row view.

Radio Exhibition.
Minute and No Errors.

E about six inches high. Each
B f{ type provided two volts and
7l their  capacity was about
' 1 three ampere hours each.

- 1 They were designed for a
B ‘ low discharging rate.. The
advantage of this type of

( plate battery is obvious and

B the makers claim that they

Tl il work noiselessly.
:ﬁ’; A tube

vacuum re-
celving  set m very  com-
pact form and employing

some cntirely new featurcs
was exhibited hy another
iranufacturer. The tube it-
self is of a recent design
and quite different to the
usual type of V.T. 1t ig
cylindrical in shape and POs-
sesscs only two clements.
The tube is mounted on the

Competitors for the First Women’s Amateur Speed Contest Prize offered at the

The strongest impression gained from a
visit to all the booths and the various ap-
paratus on exhibit was the tendency amongst
the manufacturers to simplicity of control
and handsome appearance of the receivers.
The object of some seemed to be to elimi-
nate entircly all sign of wires, tubes, dials
or other controls commonly associated with
receivers, and to enclose all apparatus in
beautifully-carved cabinets giving somewhat
the appearance of the more expensive vari-
ety of Victrola and which could be placed in
the drawin-room without damaging the
scenery. A comparison with some of our
own home-made apparatus strewn over the
table in a haphazard manner provides rather
an alarming contrast. The actual results
produced may not be dissimilar, but the ap-
pearance most assuredly is. A glance into
the interior of some of these cabinets re-
vealed the conventional assembly of regen-
erative tuners with two or three stages of
amplification and loud speaker or, in some
cases, additional steps of radio frequency
amplification before the detector. Storage
battery, plate batteries and everything nec-
essary to the reproduction of signals were
contained in the cabinet and the controls
were simplified as much as possible. Some
also included a phonograph in the same

www.americanradiohistorv.com

Miss Ruby Yelland Was the Winner., Copying 3014
8he is the Fourth From the Left in the Photo.

face of the panel and is
clipped on in much the same
way as a fuse is clipped into
a fuse block. The exclusive
principle of this type of tube
is the fixed magnet, which acts upon the
flow of electrons in the tube and, by its re-
lationship, aids detection, No plate battery
is required with the tube and it uses only
-5 ampere filament current. It is not suft.
able for C.W. reception. since there is 110
heterodyne or regencrative action, but the
makers claim it is very sensitive as a de-
tector of spark and radiophone. The vario-
meter in the receiver is of unusual design
and consists of four flat coils with zigzag
winding, two stationary and two movable,
In addition to its advantage in compactness,
the close proximity of the windings of this
variometer is supposed to provide a very
large ratio of maxinmum to minimum in-
ductance and consequently a wide range of
wave-lengths. ’

The same firm exhibited a crystal detector
enclosed in a glass tube which had becn
exhausted of air, thus protecting the crys-
tal from oxidation and dust

In pancls there wers some new and very
useful ideas. Onc was manufactured with
a copper mesh shiclding underneath the hack
surface. This type of panel should prove
exceedingly useful for sets where it is de.
sirable to shicld the instruments or to pre-
vent detuning of circuits by body capacity,
Another kind was made to mect {he demand

Words per
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Figs. 1, 2 and 3 illustrate new types of receiving cabinets exhibited to the public for the first time at the Radio Show. Everything necessary for the
reception and reproduction in loud tones of radiophone transmission is included in the hardsome cabinet. Controls are greatly simplified. Figs. 2
and 3 also include a phonograph using the same loud speaker as the radio receiver, and Fig. 3 employs an electric blower to increase the sound.
Fig. 4 is a simple and complete receiving set intended for the novice in radio. There are only tws controls in addition to the ﬁlam.ent rhqostats.
Loud speaker is built in the same cabinet. Fig, 5 is a complete and very compact receiver employing vacuum tube of recent design which re-
quires no plate battery. =~ Everything except the antenna is included in this small cabinet for the rcception of the signals, and wave lengths

ranging from 100 to 1,000 meters are obtained by single- control.

Fig. 7 is the vacuum tube used in this receiver and Fig. 12 is a back view of the same receiver removed from the cabinet.

seen in Fig. 12 acts upon the flow of electrons in the tube and aids detection.
The variometer, which is clearly shown in Fig. 11, is of unusual design and very compact.

Figs. 6 and 9 illustrate two new types of storage plate batteries.

These may be recharged.

Fig. 8 is a crystal detector enclosed in a vacuum to prevent oxidation. . .
Fig. 10 shows two kinds of panels, one with copper shielding inside the panel for prevention of body capacity effects and the other is made
of fibre with bakelite veneer to reduce the cost.

for a more cconomical pancl than has hith-
crto been made and which may be used with
apparatus in which a very high value of in-
sulation is unnecessary. [t is made of hard
vulcanized fibre, vencered on hoth sides with
thin sheets of condensite celeron. It has
the samc appearance as the more expensive
make of solid panel.

In the exhibition rooms there was a gov-
ernment booth where Federal inspectors
examined amateurs for transmitting licenses
and another where the Signal Corps exhib-
ited some of its apparatus.

There were speed contests for hoth men
and women, and cach cvening in the ball
room on the first floor lectures were deliv-

www.americanradiohistorv.com

The fixed magnet

ered to those fortunate enough to gain en-
trance. Moving pictures showing the action
of a Vacuum Tube were thrown on the
screen. Onc of the most interesting lec-
tures was that delivered by Mr. Paul T.
Godley, describing his cxperiments in recep-
tion of U. S. amatecurs’ signals in Scotland.
(Continued on page 1034)
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The Operating Principles of a Radio Compass

By PAUL G. WATSON, [.R.E.

Fic 3,

fig 2.

A Current is Induced in Coil Fig. 2 for the

Lines of Force Pass Through it, While No

Current Flows in the Other as it is Parallel
With the Field.

HE present form of radio compass
was developed by Dr. F. A. Kolster,
of the Bureau of Standards, in 1915,
and was later modified and improved
by several Naval radio experts.

The fundamental purpose of the radio
compass is to determine the bearing, ana 1f
possible, the direction of an unknown trans-
mittiug station. A second use, somewhat
minor, in its present application, but not in
principle, is its use as a directional re-
ceiver, to elimirate interference in con-
gested districts.

As a start in explaining a radio compass,
it is necessary to understand the electrical
and magnetic field in which it will act. TLet
us consider the transmitter in Fig. 4, which,
to make it simple, we will assume 1s a sin-
gle vertical wire. This type of transmitter
1s non-directional in radiation. The oscil-
lations radiating from this antenna are
closed rings, as shown in Fig. 4, and extend

L
1
e
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Hook-up of a Loop Aerial Used for Direction
Finding Work.

for an indefinite distance, including the
radio compass station at “C.” For clear-
ness, it can be assumed that “T” is a ship,
and that “C” is on the coast, trying to Io-
cate “T.”

Elementary electrical theory teaches that
a coil of wire placed in a varying magnetic
field will have an E.M.F. induced in it, the
magnitude of which depends upon the va-
riation and strength of the magnetic fieid.
If the coil is placed with the windings and
lines of force parallel, Fig. 1, little or no
current will be induced in the coil. If the
coil is revolved go degrees and placed so
the lines of force are at right-angles to the
wires, Fig. 2, a maximum current will be
induced as the magnetic field varies.

Now to combine the action of this simple
coil in a magnetic field with that of a radio
compass, which in fact is that very thing
with additions for tuning, etc. Arrange-
ments for tuning the radio compass are
shown in Fig. 3. This is only a fundamsen-~

tal diagram and contains none of the re-
finements applied to the modern radio com-
pass. The similarity to a wavemeter can
be noticed. \When the coil is placed in the
field cf the transmitter “T,” FFig. 4, the lines
of force acting in circles as shown in the
figure; the coil in position “B,” Fig. 4, will
have practically no current induced in it,
since the conductors and lines of force are
parallel. If an arrangement is made for

revolving the coil to position “A,” TFig. 4,
it can be readily seen that the lines of force
from “T” will have their maximum effect
on the coil in this position, perpendicular to
It should be evident to

the lines of force.

Fig. 4. The Coil in Position A Pointing at
Transmitter T Has a Maximum Current 1n-
duced in it While the Coil in Position B Will
Have Practically No Current Induced in it.
Coils C and D, When Revolved, Will Show
Two Maxima and Two Minima of Current.
If Revolved 180 Degrees the Direction of Cur-
rent is Reversed.

the radio man that the efficiency, of the
coil, is very low, and before its signals can
be compared with signals received in the
vegular way, they must pass through sev-
eral steps of amplification. To get a maxi-
mum current in the coil, it is brought to
resonance with the transmitter, by the con-
denser “C,” Fig. 3. The conncction hetween
the simple coil and the compass coil can be
seen readily in this paragraph.

Tn Fig. 4 with the coil in position “A.” it
can be seen that the plane of the coil wind-
ing points directly to “T,” while also, in
this position the current reaches a maximum
amplitude. Also in Fig. 4, it can be noticed
that a change of position of 18 degrees in

I

Practical Iltustration of Compass Work at Sea.
Position of Ship € is ZEasily ILocated From
Compass Stations A and B, But With the Bi-
lateral System an Error of 5 Degrees by A
Throws Ship C: Off True Position.

www.americanradiohistorv.com
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The Capacity Coupled Audion Circuit.

either “A” or “B” makes no difference in
the amplitude of the EM.F. This gives in
one revolu'glo_n of the coil, two maximas
and two minimas, in the E.M.F. amplitude
of the coil. Tt need not be said that the
position. “B,” Fig. 4, is the minima adjust-
ment, as this is self-evident. Converting
these terms into those of signal intensity,
the po_sition of coil “A” pointing to the
transmitter, gives the intense signal, while
position “B,” Fig. 4, gives a weak signal,
or possibly no signal at all.

It is brought out by the fact that there
are two maximas and two minimas, that
only a bearing, and not a dircction can be
obtained from a compass using the coi’
alone as an antenna. No distinction could
be made between the true direction and a
direction 18 degrees from it. This type of
compass is the most easily understood. and
is known as the “Bilateral” radio cc

m ; . compass.
The “Bilateral” compass can be greatly
A
 E—T——

L . : i —8RF
Lz TCZ

, —eA

G C1#ROI0 HEWS 1322

Fig. 6. Method of Introducing Current From

the Non-Directional Antenna Into the Com-

pass Circuits. The Antenna Circuit is Coupled
to the Coil Circuit Through L: and L,

improved by having one of its maximas in-
creased and the other maxima decreased, or
by having the minimas in a similar relation.
By making this addition to a “Bilateral”
compass it becomes possible to determine
dircction as well as bearing. This new type,
or modified radio compass, is called the
‘Unilateral” radio compass, since the direc-
tion, as well as the bearing, is now known.

As has been previously cxplained in using
the “Bilateral” compass, two maximas and
two minimas were found, either of which
could be used to indicate the bearing of the
transmitter. For reasons which will clear
themselves later on, let us use the maxima
indication, which is position “A” in Fig. 4.
‘With the coil in position “C” fix an arrow
to the coil, pointing to the transmitter. Re-
volve the coil 180 degrees and note that the

(Continued on page 1018)
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Audio Freauency Transmission

Coupling

Unalamped
Cor/

Generator

Audho Freq Irans 2

By E. H. HANSEN

this case, the alternator frequency being 60
cycles, the mean wave-length is 5,000,000
meters. This of course is beyond any pres-
ent method of tuning and we must devise
an untuned system of receiving such as is
shown in Fig. 2.

This receiver differs from the ordinary in
that therc are no means for tuning and the
received current which is audio frequency
is not rectified, but is passed directly to the
head phones. Vcry simple, yet this receiver
will not pass static or any current save that
which is of audic frequency. A 34-K.W.
transformer and this receiver were used at
a distance of five miles with perfect com-
municaiion. The transmitting station was
also supplied with a 10-K.W. spark and a
30-K.W. arc. During tests, the audio fre-
quency waves were sent out on a small an-
tenna. while the spark set was vperated on
full power from a large antenna. Nothing
but the audio flequency signals were heard.
a remarkable performance when the dis-

STBTRne

2-5MFO o 5.4

510

Fig. 2.
Method of
receiving
audio fre-
quency
waves, The
received cur-
rent is passed

_ Audlofreg Trans™!

directly to
the phones.
‘With the ex-
ternal hetero-

©) rroro News o2z

AV you ever thought what a won-
derful radio set would be onc that was
= free from static and all interfercnce?
Tl)1§, many will say, is the millenium in
radio, yet experiments have proven that it
is highly feasible. Audio frequency trans-
mission and reception is the answer to this
problem
In diagram No. 1 we have a step-up trans-
former with the secondary taps direcily
connected to antenna and ground. When
the key is depressed, waves of the order of
/300,000,000 are propagatcd into space. In

tle consideration is given to the cfficient

design of the aerial.
many years in the wircless game it has
been our expericnce that the erection of
an aerial 1s largely a hit or miss proposi-
tion with the average amatcur. He puts
up the higgest aenal that local conditions
will pmmlt and then tries to design his
set so that it will give maximum efficiency
with his aerial instcad of designing his
aerial to work in harness with hlS sct.

It is, therefore, the purpose of this article
to put the amateur straight on a few points
pertaining to the construction of acrials,
and to show him just how he may obtain
maximum transmitting efficiency on any de-
sired wave-length.

Txperience has proven that an aerial
which 1s short cnough to transmit on 200
meters is too short to give the best results
for receiving. Therefore, it is advisable.
and even imperative whe1c real DX work
is required, that the up-to-date amateur
should posscss two acrials, a short multi-

I N constructing a wircless set, far too lit-

During a good

E e LI

dyne radio
frequency
signals are
also razceived.

Ry

P/zo;ves

and

the power of

tance of five miles
10-K.W. are considered.
A range of five miles is far from ade-
quate, however and experiments have been
under way for some time to extend this dis-
tance. Owing to the inability to build a
transmntmﬂ antenna within a resonant fre-
quency of the transformer, (the efficiency
of the YK V. transformer used being less
than .006), other mctheds have bcen uscd
successfully. Owing to patents being ob-
tained on this system, only an outhne can
be shown in this article and it is hoped be-

Aerials
By FRED A. BURGESS

wire one for sending, and a long single wire
one for receiving.

In crecting any acrial it should be kept
as far away as possible from power lines,
telephone linestrees, tall buildings, etc., as
such objects have considerable ﬂffcct on
both the transmitting and receiving cffi-

/m;///y/af

. /ﬁﬂ//d/ﬂ‘f
jpffﬁa'f/

When a Short Aerial is Used for Transmitting
Better Results Are Obtained by Connecting the
Free Enrds of the Wire Together.

ciency. Where it is ahsolutely necessary te
crect it in the immediate vicinity of power
lines or telephone lines it should be in-
stalled at 11(rht angles to such lines. Also
where two acrials are crected they should
be at right angles to each other in order to
minimize their mutual effect.  The height of

wWWwWWw.americanradiohistorv.com
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FIG./

Step-up Transformer With Secondary Connected
Directly to Antenna and Ground Radiating
Waves of 5,000,000 Meters.

nllli'rﬂ

fore long to lay hefore the readers of
Rapto News full details.

F}\[)CI‘IITICﬂtS have also been carried out
using the receiver shown in the diagram
with a heterodyne or undamped genecrator.
Signals from radio frequency stations are
received by this method, but are trans-
formed. before passing into the receiver,
into audio frequency, thereby elunmatmrr
anyv form of rectification and permitting re-
ception from a single station. Static is en-
tirely climinated as well. Tuning is wholly
dependent upon the beat wave between the
heterodyne and the incoming signal.

As these tests were carried out in Europe.
the following results may he interesting:
Lafayctte radio, a distance of 700 kilome-
ters radiating 4735 amps. into the antcnmna,
gave an audibility of 200. Stavenger, Nor-
way, LLCM, a distance of goo kilometers.
radiation uncertain hut from unofficial in-
formation 190 amps., audibility 150. ~The
only American station heard with this set
was WSO with an audibility of 50. These
audibilitics are low compared with other
receivers: vet, being frce from all inter-
ference and static are strong enough for
reliable 1cnept10n

Much remains for development along
these lines and it is hoped that American
experimenters will reproduce and enlarge
on the tests shown licrein,

the acrial will be governed largely by local
conditions, but the higher you can get it the
hetter.

The aerial wire should be stranded, or at
least No. 1 solid, wirc. The stranded wire
is preferable since it presents a larger siur-
face and. therefore. offers less resistance
per unit of length, but No. 12 or No. 14
soft copper wire will b_\e excellent results.
Phosphor bronze wire is even better than
copper, due to its greatest tensile strength.

For all round amatcur work the inverted
L acnal is as good as any. There are two
methods of connecting this type of acrial.
One is known as the “lfoop” (sce diagram)
and the other as the ‘“straightaway.” Tn
the loop system the ends of the aerial wires
farthest from the lead-in are connected to-
gether as shown at X, whereas in the
strawhtaway this colmectmo wire is omit-
ted and the acrial wires arc left unconnect-
ed. Where great height and length cannot
be obtained the loop has proven superior to

(Continned on page 1033)
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How to Make a Radio Concerta

By ROBERT E. LACAULT

In this stylish
cabinet is in-
stalled a com-
plete receiv-
er, with loud-
talker and
batteries, A
loop aerial is
used ir con-
junction and
may be
‘mounted on a
screen, as
shown on the
front cover of
this maga-
zine, There
is only one
adjustment
to be made
to tune the
set so that
even an inex-
perienced
person can
operate it.

INCE radio has been popularized by
the wide publicity given to the radio
telephone broadcasts, the public has
become interested, and today radio
receivers begin to replace the phono-
graphs in the homes. Secveral types of
phonograph cabinets transformed

with the wooden sound box, movable top.
and the board supporting the mechanism of
the phonograph, upon which were mounted
the instruments composing the whole outfit.
There is only one adjustment to tune the
set to the proper wave-length; this is accom-

tubes used in the amplifier, as well as in
the field of the loud talker, which is of the
Magnavox type. Consequently, once the
condenser has been adjusted so as to re-
ceive the transmission from a radio broad-
casting station with maximum intensity, it
is merely necessary to turn an the switch
when the station is transmitting, to bring in
the music and speech that are being trans-
mitted. This feature makes of the Radio
Concerta an ideal instrument, for it may be
operated by anyone, once it is installed.

In the amplifier are incorporated two
stages of radio frequency amplification, a
detector, and three stages of audio fre-
quency amplification, the last stage of which
may be used as power amplifier so as to op-
erate the loud talker with maximum ecffi-
ciency. The diagram is shown at ths bot-
tom of the page, with the indication of each
mstrument, In this diagram JI represents
a single circuit jack, for the connection of
the loop aerial to the set, which is made by
means of a plug. Jz is a double circuit jack,
to cut in the second step of audio frequency
amplification if it is desired to use a pair
of telephone receivers for long distance re-
ception. Kz is a variable condenser shunt-
ing the l(?op aerial for the purpose of tuning
the circuit to the proper wave-length, while
L is the grid leak and KI the erid condenser

the capacity of which depends

into radiophone receivers could be
seen at the radio show, recently
held in New York City, somc of
them being of good styles, but
reaching such prices as to prohibit
their use by the average public.
Furthermore, all of these appa-
ratus make use of outdoor aerials
and ground connections which
necessitate some installation, some-
times difficult or impossible, in
apartment houscs of the cities. In
designing such a receiver, in order
to make it really practicable, a
loop aerial should be used, so that
no installation whatsoever is re-
quired.

The “Radio Concerta” described
in this article may ecasily be built
with standard parts and apparatus
obtainable in radio shops. With
it, a loop aerial is used, thus doing
away entirely with outside wires,

=3 upon the type of vacuum tube de-
| tector wused; it is generally be-
tween 00023 and .00035 microfarad.

Tr represents the radio fre-
quency transformers, and Tz the
audio frequency transformers,
which should have a ratio of turns
of about 8§ or g to 1, s0 as to ob-
tain maximum ampliication. The
letters P and S indicate the pri-
mary and secondary windings of
each transformer. V1 represents
the. vacuum tubes of the radio fre-
quency amplifier, wwhich should
preferably be AP amplifyving tubes.
Vz is the detector tube, V3 the
amplifying tubes of any make, and
V4 the 5-watt power tube upon the
plate of which a very high voltage
may be applied. Rr and R3 are
respectively the rheostats of the
radio and audio amplifier tubes
which should be of sufficient size

ground connection, etc. If the
sight of the loop is objectionable,
it may be hidden under a curtain, a
table, or mounted on a fire screen
as shown on the front cover of
this magaine, illustrating the complete outfit
in operation.

Phonograph cabinets without the mech-
anism or accessories may now be obtained.
One of them, shown in the photograph, was
used to serve the purpose and was equipped

Here is the Amplifier With the Tuning Condenser and Main
Switch Mounted on a Board, Which May Easily be Removed

From the Cabinet.

plished by means of a variable condenser
connected across the loop aerial, and giving
a variation sufficient to tunc in most of the
radiophone broadcasting stations that may
be heard. An ordinary switch controls the
current of all the filaments of the vacuum

so as to carry about three or four
amperes. Rz is an ordinary 6-ohm
rheostat.

On the right of the diagram, A
represents  the six-volt battery,
which should be of sufficient size to sup-
ply all the tubes and the field of the loud
talker, for a sufficient length of time with-
out recharging. C and Cr are the grid bat-
teries which are used only if a rather high
(Continued on page 1036)
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Complete Hook-up of the Receiver Mounted in the Cabinet Shown Above.
of Audio Frequency Amplification are Used with a Jack to Cut in the Second Step,

and Three Stages

if a Pair of Phones are Used for Long Distance Reception,

2
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A Study of the Antenna System
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Various Types of Aerial Used in Amateur Stations.

IIE first two parts of this study were

concerned with a theoretical con-

sideration of the constants of the

antenna, the cffect of inductive and

capacitive loading on these con-
stants and the practical measurements of
them. This part of the study will take up
a comparison of different types of antennae
as used in commercial practice, and ground
Systems.

The range and cfficiency of a radio trans-
mitter depend, of course, upon a large
number of factors, to wit: Type of trans-
mitter emploved, antenna input, nature of
country traversed by the waves, current in
the receiving antenna, type of rcceiver
used, types of transmitting and re-
ceiving antennac. All these and.other
factors, too, enter into considera-
tion. But assuming all other condi-

tions to be the same, the range will -
depend upon the types of antennae o

emploved. Thus 1 kw. in a straight
wire antenna will produce entirely
different results from 1 kw. in an
umbrella antenna. The importance,
therefore, of understanding antenna
structures will be evident. TFor the
effect of an otherwise perfect trans-
mitter can be almost completely nul-
lified by an improper antenna struc-

“Unbrellr”

© Ravro News 1922
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These Sketches Show the Proportion of- Lines of Force Pass-
ing Through the Ground When a Counterpoise or a Ground

PART il
By C. M. GRABSON

ture and ground
system.

In taking up the
comparison it will
only be neccessary
to consider three
typical forms of
antennae as used
in most stations:
The simple verti-

w7

/L/owof
Cyrrent

1=

cal antenna, the
flat top antenna,
inverted L or T
shape, and the um-
brella antenna
with . counterpoise
ground,

é

Simple diagra-

matic  representa-
tions of these antennae are shown in
IFig. 1. Corresponding to ecach of these
antennae there is a’ current distribu-

tion curve as shown in the same figure.
These distribution curves will be seen to be
very important in comparing these forms
of antennaec.

Of the three types of antennae under dis-
cussion the straight vertical wire is the
simplest. 1t has the smallest surface area
and consequently its capacity is smaller than
either the flat top or the umbrella antenna,
assumiing ihe same height. The umbrella
antenna has the maximum capacily of the
three, for the end of the antenna where
the maximum potential exists is nearest the

= il

F16.2
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The Current Distribution Along the Wires in Various Forms

of Antennae.

ground. It follows that the fundamental
of the umbrella antenna will be higher than
that of the other two, which explains why
tiat type is more suitable for long wave
work.

A comparison of these three types of
antenna from the point of view of radia-
tion is hest accomplished with the aid of the
current distribution curves of FFig. 2. Fig.
24 shows the current distribution curve of
the straight vertical wire antenna and it will
be seen that the current amplitude is non-
uniform along the length of the antenna.
Now it is an established principle in the
theory of radiation that the radiation of an
antenna is directly proportional to the cur-

rent in the antenna, assuming -
form current distribution. Tt is evi-
dent therefore that a vertical wire
antenna with its non-uniform current
distribution will not radiate as well
as another antenna having the same
current uniformly distributed along

? N
~=~Ground Cirrents<’
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the vertical portion.

By glancing at the current distri-
bution curves of the flat top antenna
and umbrella antenna we see at once
their superiority over the vertical
wire antenna. The current is almost
uniform along the length of the ver-

(Contined on page 1004)

The Station Annhunciator

RACTICAL apparatus for the sum-
moning of operatives at radio sta-
tions, has bhcen long sought. It
might be pointed out that apparatus
of this type would be particularly
useful on shipboard and at isolated points
of communication on land. When one sta-
tion at a distance from the other, may sum-
mon operatives to the apparatus, it is obvi-

ous that there _7

will be requir
° 0—

ed no steady
fzcerver & Amplfrer

altendance of
1

personnel at
the receiving
apparatus.
The operat-
ors, probably
employed  at
other tasks,
may be sum-
moned to the
receiver with-
‘vul  maintain-
ing a steady

F162

By JOHN F. BRONT

watch, and their time occupied at such
times as there is desired communication by
a corresponding station.

A whimsical prophecy might be safely
made that in future radiophone practice,
there will be in vogue an automatic switch-
ing device which will function in the same
manner as the modern automatic wire tele-
phone central stations, which eliminate the
necessity for the maintenance of a large
rumber of highly specialized employees as

I/J 122¥
-~ 7 EI} &
o larm = =
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. P Variable
Fivot Contacts

Receer & Himplifier
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These Arrangements of Relays May be Used to Ring a Bell When a Station is Calling on a Certain Wave-
Length, Thus Preventing the Operator From Keeping a Constant Watch.

required on the manually operated switch-
board, and which latter has been a stumb-
ling block for the wire phone companies
since the evolution of the wire systems to
their present stage of efficiency. With the
automatic device, there are required prac-
tically no employees except those actually
occupied in the maintenance of the plant,
Automatic signalling apparatus for radio
stations will be peculiarly applicable to
shipboard stations and those stations on

£1|||| land where
> the traffic han-
; Lo Hlmm ;
Armafuz_Fror v led is both
? light and n-

termittent. On
ships, person-
nel will be
called to the
apparatus only
at such times
as correspon-
dence is de-
(Continued on
page 9o8)
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1GH f{requency currents differ so

markedly in their properties from

direct currenis or low frequency

currents that it would be expected

that other electrical properties,

such as resistance, are also different. Re-

sistance is such an important property of

radio circuits that it is well to take up a

detailed analysis of the part resistance
plays in radio.

In the first place, let us note one very im-

portant distinction between the résistance of

a direct current circuit and that of a radio

4

#/ ;’é #£2
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If Circuit No. 2 is Brought Near Circuit No. 1

in Which High Frequency Current Flows, the

Resistance of the Latter Will Increase on Ac-

count of the Emnergy Induced in the Other
Circuit.

circuit.  The energy which is dissipated in
a D.C. circuit is proportional to the resis-
tance of the circuit. This energy is always
dissipated in the form of heat, and the re-
sistance of a D.C. circuit is always practi-
cally constant (except, of course, for neg-
ligible rises, due to small rises in tempera-
ture), and proportional to the geometric
dimensions of the conductor, and the ma-
terial of the conductor. In a radio circuit,
on the other hand, heat is only one of
many ways in which energy is dissipated.
Energy may be transferred to other neigh-
boring circuits by induction, energy may
be radiated into space, energy may be dis-
sipated by hrush discharges, losses in dielec-
tric of condensers, etc. Thus we see that
apart from enecrgy dissipation in the form
of heat due to wire resistance, in a radio
circuit energy is dissipated in many more
ways. Hence since the resistance of cir-
cuit is measured by the amount of energy
dissipation we see that the resistance of
a radio circuit is bound to be very high.

We will take up one by one the various
factors which affect the resistance of the
radio circuit. The first important question
is the ohmic resistance of the circnit, and
how it varies with the frequency. When
a direct current flows through a wire, the
current distributes itself uniformly over the
cross-section of the wire, i.e., the current
density at every point of the wire is the
same. On the other hand, when an oscil-
latory current flows through a wire, the
current distribution is not uniform, i.e., the
current density is not the same at every
point of the wire. Now the resistance ol
a wire to a current of ‘non-uniform distri-
hution is greater than the resistance of the
wire to current of uniform distribution
The reason for this will be clear from these
cousiderations. Supposc a given wire has
a total current of i amperes flowing through
it, and that the wire is divided into n equal
unit sections. Then, assuming uniform cur-
rent distribution, each unit section will
carry the same current, Fig. 1. The same
amount of heat will he generated in each
unit section which results in a definite total
amount of hcat dissipation, and thercfore
a definite resistance of the wire. Suppose
now, the same current of 7 amperes flows
in the outer half area of the wire as shown
in Fig. 2 by the shaded area. This is equi-
valent to non-uniform distribution of cur-

By LOUIS FRANK

rent, since the inner half area of the wire
carries no current. The total current i am-
peres flows through half the number of wire
sections, it follows that each section now
carrying current, carries twice what it did
for uniform distribution. Since the heat
generated in each section is proportional
to the square of the current in it, it is seen
that the heat generated in each section is
now four times that generated for uniform
distyibution. But since there are only one-
half the number of sections carrying cur-
rent, the total heat generated in the wire is
one-half of four, or two times that gen-
erated for uniform distribution. Therefore,
the resistance of the wire to currents of
non-uniform distribution is greater than
that to currents of uniform distribution.

Since oscillatory currents produce non-
uniform distribution of currents, it follows
from the above that the resistance of wire
to oscillatory currents must be greater than
the resistance to direct currents. Now the
greater the non-uniformity of the current
distribution the greater does this resistance
become. The current distribution becomes
more irregular and non-uniform, the greater
the frequency of the current, and it is for
this reason that the resistance of wire to
high frequencies increases with the fre-
quency.

The effect of high frequency on the dis-
tribution of the current in a wire is to
crowd the current to the outside of the
conductor. This effect is so great that when
we come to radio frequencies the current
travels only on the outer layer or surface
of the conductor, and hardly penetrates
at all to the inside. It is for this reason
that this phenomenon is called “skin effect.”

What is the reason for this skin effect?
A detailed explanation of this phenomenon
would involve a complicated mathematical
analysis. However, a simple explanation
can be made along the following lines:
When a current flows through a wire, a
magnetic field is set up around the wire
and magnetic lines of force circle the wire
as in Fig. 3. These lines of force not only
exist outside the. wire, but also penetrate
inside the wire as shown., When the cur-
rent stops flowing these lines of force col-
lapse or disappear. When high frequency

N
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These Diagrams Show the Proportional Area of
Wire Carrying the Same Intensity of Direct
and High Frequency Alternating Current.

current flows through the wire, the current
alternates in direction and passes through
zero value. Thus the magnetic lines of
force will form in one direction around the
wire, disappear, and form in the other
direction around the wire. However, it
takes an appreciable amount of time for
the lines of force to pénelrate into the
interior of the wire, due to the very rapid
fluctuations of the current. Hence the
lines of force are mostly outside the wire,
with some concentrated ncar the surface of
the wire on the inside, as in Fig. 4. Now
consider the wire to be made up of a num-

WwWWW . americanradiohistorv.com
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Resistance of High Freauency Work

ber of filaments. The inductance of each
of these filaments depends upon. the num-
ber of lines of force surrounding it, the
greater the number the higher the induc-
tance. Since the filaments inside the wire

have circling them the lines of force inside
and outside the wire, while those on the
surface of the wire have only the lines
outside the wire circling them, it follows
that the further toward the center of the
wire the filaments are, the higher will be
their

inductance. Hence those filaments

F16.4

In These Sectional Views of a Conductor May

FI1G.3 © ~Ao10 NEWS 1922

be Seen How Currents Travel in Wires, The
Wire, Fig. 3, Carries D.C. and Fig. 4, High
Frequency A.C. Note the ‘“Skin Effect”.

inside the wire have the greatest reactance,
while those nearer the surface, the least,
and consquently the current tends to travel
mostly in those filaments near the surface
since they have the least reactance. This
is the explanation for the crowding of the
current on the surface and the skin effect.

As these high frequencies employed in
radio the current travels only in the outesn
layer or skin of the wire, it appears that
thick solid wires are useless because the
inner portions-of the wire remain unused.
There is thus a loss in efficiency and eco-
nomy by employing solid wire for high fre-
quencies. To overcome this, copper tubing
hollow on the inside. or copper strip, is
employed.  The copper strip, it is seen,
approaches a skin, and so dees the hollow
copper tubing. In both these cases there
is a minimum of wasteful material. It will
also be clear that the thinner the round
wire is the less will be the skin effect, since
there will be very little depth to the wire.
Consequently there will be a smaller dis-
crepancy between the D.C, resistance of 3
wire and the high {requency resistance as
the wire diameter is decreased. Conse-
quently resistance wire used as a standard
is largely made of high resistance wire of
extremely small cross-section. In winding
coils another expedient is used to reduce
the skin effect, namely, the mise of so-called
“Litzendraht.” As stated above, the thinner
the wire the less will be ithe skin effect.
But where currents of any magnitude are
to be carried, the thin wire will not have
sufficient surface to carry the current with-
out undue heating. TIf, however, a large
number of these thin strands are so inter-
woven or hraided together as to make each
strand appear on the outer surface of the
completed cable, an equal number of times
along the same length, its skin effect will
be reduced to a minimum. For not only
is the complete wire composed of highly
thin strands, which is advantageous, bhut
since each strand is as much outside and
inside the cable as any other, the number
of lines of force around ezch strand is the
same, and hence the skin effect is a mini-
mum. These arc some of the practical ap-
plications in radio of understanding the
phenomenon of skin effect and high fre- .
quency resistance.

In discussing the resistance of coils in

(Contimted on page 993)
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A Caracity Increase Method

HEN the Standard Armstrong re-

generative circult is employed for

reception of wave-lengths from 100

to 200 mecters, it becomes very dif-

ficult to maintain a stable adjust-
ment.. Consider that we are operating on
a wave-length of 100 meters, one frequency
will he 3,000,000 and as the hest beat note
is from 8oo to 1,000, our adjustment will
have to be held above or below this dif-
ference to get the proper tone. Due to the
fact that a minute change in capacity will
cause a corresponding large change in the
frequency of the operating set, we have
the familiar hissing noise occasioned by
the approach of the hand or body near the
controls. The more sensitive the operating
point, the more marked the unstability. In
the method described herein the writer has
made the attempt to utilize the fact that
all short-wave length circuils are extremely
sensible to a minute capacity change, and
apply in such a manner that it hecomes an
advantage.

“The circuit is shown in detail in Fig. 1.
ITere we have the usual aerial counected
to the inductance Li. The L1 circuit con-
sists of the variable capacity C and the
added inductance L2. V1 represents the
vacuum tube detector arrangement. In this
particular case it is considered that L1 is
tuned to 100 meters wave-length equiva-
lent to a frequency of 3,000,000; V2-V3 is
a standard two-step radio frequency ampli-
fier.

At H is shown an oscillating circuit made
up of a vacuum tube, inductance 1.3, capac-
ity C1 and Cz. At M is indicated a magnet
which acts upon the diaphragm D, which is
part of the capacity C2. R indicates a crys-
tal or other rectifier. The capacity Cz may
consists of a metal disc B, about 34" thick,
drilled with 1/64” holes, and with the dia-
phragm D mounted in a telephone receiver,
the two being separated by means of a thin
paper washer. The diaphragm is placed
next to the magnet pole pieces, wlhich in
this case can be a standard telephone re-
ceiver with 1,500-ohm windings. Suitable
leads are provided from B and D. Cr1 is
a variable with a small zero capacity. The
telephone receivers are connected as indi-
cated.

The first adjustment is that of the H
circuit. Start the circuit oscillating and tune
to the point where the frequency is approxi-

Desigh of

NE of the greatest advantages of
a loop antenna, in these days when
landlords are so busy figuring rent
raises that they have no time to
grant permission to radio enthusi-
asts to crect antennac on their apartment
houses, is that onc can be built to ft the
smallest available space within the eadjo
room. It is not affected by snow, winds or
slect, nor by loosc and swinging guy wires
and clotheslines such as are usually found
on the roof of an apartment house. The
lightning protection cquipment which often
hecomes an  expensive necessity with an
‘overhead antenna, moreover, is no longer
required since a loop may he mounted in a
room and is thus no more of a hazard than
a bed spring, or a dishpan.
Several articles have appeared during the
last couple of years, giving designs of
loop antennae, hut the general design of a

By VICTOR H. LAUGHTER
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mately 2,900,000 or 100,000 out of resonance
with the L1 circuit. Consider that we have
an incoming wave of 1oo-meters length, the
incoming frequency of 3,000,000 will inter-
mingle with that of the induced H circuit,
2,000,000, and a radio frequency current of
100,000 will be the result.

This current will be detected and ampli-
ficd through V1-V2-V3. The secondary of
T3 is conneccted to the magnet windings of
M through the rectifier R. We will assume
that the flow of the current, after rectifica-
tion is such that it will increase the mag-
netic strength of the pole pieces. The in-
creased magnetic pull of the pole pieces on
the diaphragm D will increase the distance
Detween D and B. As D and B are the
respective plates of a condenser, this in-
crease will reduce the capacity of the H
circuit, thereby causing a corresponding
raise in the frequency of the oscillations it
is generating. The two circuits were orig-
inally 100,000 frequency out of resonance.
At this point it should be noted that the
increase in frequency of H will have cumu-
lative cffect, that is, the nearer resonance
the two circuits approach, the greater be-
comes the tendency to hring resonance
about. With resonance plotted against cur-
rent, we get a characteristic similar to that

Fle/

of the crystal detector. With the rise in
the frequency of the H circuit we tinally
reach the point where an audible note will
be heard in the receivers. At certain mo-
ments during the operation the currents
will be of equal value andeamplitude, and
if in phase, an incrcased current will flow
to the grid of VI. Likewise, {e frequen-
cies will reach the moment when 180 de-
dress is out of phase, in which case the cur-
rent of the grid of VI will momentarily be
reduced to zero. This current reduction
will extend back to the maget M and allow
the diaphragm to return to its original po-
sition. During this operation two points
of audibility have heen passed, one on the
rise and one on the decline. The incoming
wave, however, will cause this action to
again occur just as long as it affects the
grid of V1. This action is similar to that
of an interrupter. The note in every case
will be that of the natural period of the
diaphragm D. The adjustment of the H
circuit should be such that no tone is heard
in the receivers until affected by the
incoming signal current. To get a greater
condenser action, so as to maintain a wider
value between the frequencies, it is only
necessary to increase the steps of ampli-
fication.

Radio Receiving Loop Antenna
By R. R. BATCRHER
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Factor Q in the Formulae Given is Determined
With This Curve.
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loop that will fit the space that is to be had,
will not be out of place. It has been esti-
mated by a New York daily paper that there
are about 200,000 amateurs at the present
time within the metropolitan arca of that
city. Tt is possible that the majority of
these are interested only in the reception
of the radiophone broadcasts, and for these
the loop will serve the purpose admirably.

The loop should be at least 2’ square and
larger if possible. Tn most cases, within
limits, the larger the loop the greater its
efficiency, although this is not aiways strict-
ly true. The larger the loop, the less turns
will be necessary to give the required in-
ductance, and hence the less distributed ca-
pacity is introduced. On the other hand,
the larger the loop the less efficient the coil
is as an inductance, on the basis that the
inductance is proportional to some power

s (Continued on page 1007)
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| A Practical Loading Coil Unit
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The Method of Winding the Wire in Layers is
Here Shown.
OW may 1 increase my wave-
length so that high power, long-
wave stations may be received,?
- This question pops up in every one’s
mind at least once during his ex-
perience. Like other problems, it is incon-
venient to answer directly until the remain-
ing constants of the circuit are known.
Assume that we now posses a rcce!v}ng
set consisting of a loose coupler, receiving
variable condenser and accessories. If a
coupled circuit is also desired on long wave-
lengths, we might increase the inductance of
cach circuit until it is large cnough to tune
over the longer wave-lengths now used by
many stations here and abroad. In this
connection, the same circuit and accessories
could be used as with the lower wave-
lengths; both the primary and secondary
circuits having been loaded sufficiently.
How large, and how many turns, then,
will be required for such inductances for
loading my set? The maximum wave-
—

*Instructor {n Radio, Dodge’s Radio Inst.

REDIT for the idea and construction
details of this tuner were given to I3. A.
Engholm in Rapio NEws of July, 1921.

The coil is made to plug into a regular
“DeForest Coil Mount and coils are con-
nected at both ends to binding posfs 1 to 12.

Coil A to 12 and 11, coil D to 10 and g,
coil B to 8 and 7, coil E to 6 and 5, coil C
to 4 and 3, and coil F to 2 and 1, this was
done to facilitate the trying of various hook-
ups.

The combination that seems to have the
most unusual results is as follows: Coils
A and C are connected as a variometer;
12 connects with 4, and 11 and 3 plug into
primary of triple coil mount; 10 connects
with 2, and 9 and 1 plug into tickler of
mount; 8 connects with 6, and 7 and 5 plug
into secondary of mount.

Coils A and D are stationary, B and E
mounted to revolve together, with C and
F mounted as the second revolving unit,
both with dial or pointer on front of cabi-
net.

By D. R. CLEMONS*

length now used is about 18000 meters.
The LC constant to extend through is go,
which value requires go,000 micro-henries
inductance with the average condenser of
0.001 mfd. It is desirable to sub-divide such
a large unit into sections so that progres-
sive values may be included in the circuit.
In the average station, about 75,000 micro-
henries will suffice.

What kind of coil should be used? A
very large number are now on the market.
However, many would like to build their
own. These may be wound up in various
ways: Long solenoids, bank wound, sprder-
\vebz or merely into a form of square cross
section. Experiences with bank windings
and stzggered patterns are often discour-
aging. The simplest type of wigding that I
can recommend will now be described. The
illustration included here shows an induct-
ance of 45 milli-henries used for extend-
mg a recewver over 18,000 meters. Any
one with moderate ability can employ this
method.

_The unit is sub-divided into three sec-
tions of 11 milli-henries each. A sketch of
the cross section shows the method of wind-
ing. The unit was made as follows: A
bakelite tube 5" in diameter was cut to a
lcngtl] of 5”. The first section was started
by tying two cords (B in Fig. 1) 1” apart.
The wirc used was No. 22 gauge triple cot-
ton covered. The end was passed through a
small hole in the tube and the space between
cords filled with the first layer. The sec-
ond layer was wound hack over the first,
as shown by the numbers in the sketch.

Side and End Views of the Completed Loading
Unit.

Multirle Coil Tuner
By E. F. BACHELLER

The coils cannot be made more loosely
than as shown by C and T, but as that is

A Pancake Variometer That Has Been Found
to be More Selective Than the Ordinary Ball
and Cup Type.

wWww. americanradiohistorv.com

€ RIDIO NEWS 1922

Coupler

How the Loading Coil May be Connected in a
Receiving Circuit,

Each successive layer should be one turn
less than a laycr beneath it, so the winding
becomes of triangular cross section as the
winding continues. When_six turns per
layer were last wound, hoies were drilled
close to the coil on either side and cord
passed around, binding tlie last turn in tight-
ly after which a piece several inches long
is bent downward into the irside of the tube.
Very heavy shellac was applied at points on
cach layer to tack the turns, thus keeping
them in place until finished. Heavy shellac
was applied to cach scction as finished. All
sections should be wound in the same direc-
tion, or else connected so that all values add
mutually.

Most builders cannot employ triple cov-
cred cotton; so it may be convenient to use
double or single cotton covered No. 24
gauge. If No. 24 double cotton is used,
I suggest that each coil be wound with a
width of 34" between co-ds on the first
layer. Smaller gauges may be used: also
2nameled wire if economic conditions forbid
the more expensive variety. About five sec-
tions will be required for No. 22 cortton,
with the average set: four sections for No.
24 cotton, and two sections for No. 24 en-
ameled, which must be tapped frequently.

Each section may be tapped by bending

(Continued on page 1028)

all the circuit will stand, it was not neces-
sary to make the cabinet larger.

With these coils and hook-up, I have
heard KDKA on one step and the sparks
are more selective than any coils I have
ever tried.

This seemed the remarkable part of the
hook-up to me, as we are in a nest of
broad sparks here.

The signals do not seem to be as loud
as with other different hook-ups, but more
selective, especially on spark, and the
phones have less how! to tune out.

These were wound with a variety of wire,
single, double and triple covered and no
doubt can be much improved by rewind-
ing properly.

The C-F coils are No. 24 single silk, B-E
coils are triple covered gas fixture wire,
No. 24, and A-D are No. 24 double cotton.

Coils are 274" in diameter and the cabinet
is 7 x 6" x 334",

The illustration shows a four-coil pan-
cake variometer.
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expect it to be some day, it will be

necessary for the public to become more

and more interested in its wonders. The
public at large is still somcwhat skeptical and
while thousands of laymen gre bLecoming con-
verted to Radio each and cvery day, we are
still far from our goal. As long as there
is not a Radio outht in EVERY house in
the United States, we have not fulfilled our
mission. Now, it is a fact that not every-
one cares to invest a great deal in Radio,
but wishes at first to become convinced. Not
everyone can  visit a  friend and hear the
wonders of the Radio broadcast and if he
does, nine times out of ten, he finds that
the outfit wiheh his friend has, costs any-
where from $75 to $200 and as a beginner,
he does not care to invest "so much money.

So he goes and buys a cheap crystal set,
costing anywhere from $5 up.  Ile takes it
home, and makes it work after a fashion, but
he is not satishied. Ilis friends are likely to
sniff at such an outfit because a head set is
necessary for the music cannot be heard in
the whole room with a crystal outfit.

What is desired and needed most today to
convert the public at large to the Radio art
is a simple outfit that will give music loudly.
At the present time, we appreciate, this can-
not be done. I'rankly we have ourselves,
not often seen a crystal outfit that brought
the music in loudly, and many experts will
probably deride us by claiming that we are
stepping  backwards instead of forwards in
attempting  to make a crystal talk loud.
We are not at all deterred by that, for we
firmly believe that in the multitude of ama-
teurs, there are a few who will be able to
turn the trick.

We know that it can be done. Some years
ago, there were sold outfits that worked on a
microphonic  principle that stepped up the
small cnergy, from the vibrating telephone
diaphragm. These loud talkers were none too
good and not a huge success; still thou-
sands of them were sold.

1 F Radio is to be the great thing we all

$350 Detector Amplifier Prize Contest

Our aim is to pay the prizes as shown
here for the best detector amplifier that will
bring in the music loud, so that it can be
heard in a fairsized room. Herc are the
conditions.  With an ordinary detector set,
it should be possible to hear music as broad-
casted from one of our broadcasting stations
so that the sound can be heard by everyone
in a fair sized room. \When we speak of a
detector, we mean one that 1s not a wvacuun
tube. Any other detector may be used. It
may be a Gaylena, a Perikon, or Silicon type.
It may be a magnetic or an electrolytic one.

1st Prize $150. in Gold
2nd ¢ 75, ¢«
3rd [{3 50. 13 6é
4th « 35 « «
5th €6 25. (] 13
6th < 15, ¢« «

350.

It makes no difference. Or it may be an
entirely new kind of detector, of which we
know nothing today. The only exclusion is
the vacuum tube detector as that term is
understood today.

In order to win a prize such an amplifier
must bring in the music audibly within a
radius of 50 miles from the station, on a
4-wire aerial, not longer than 35 feet. If a
Joop can be used, so much the better. The
amplifier may be of the microphonic type,
or any other type that can be constructed by

the average experimenter. It should not be
a coutrivance that is very difficult to adjust
and which does not ‘stay put.”’

The amplified mpsic may he recceived on
any contrivance that brings in the volume of
the sound loudly such as a horn, bowl, etc.
If more than one detector is nccessary there
will be no objcction to that.

In connection with this contest, it would
seem to be physically impossible to award a
prize unless the LEditors have fully satisfied
themselves that the device works, For that
reason one of the requirements is that a
model must be submitted with every entry.
This model is to remain the property of the
builder. It will also be understood that the
patent rights, if any, will revert to the
builder, and such rights will not go over to
the publisher in this coutest., The only rights
that the publisher reserves are the right to
publish the article or articles on such ampli-
. fiers,, and also the right for all manuscripts
submitted which may be published at lhis op-
tion in future issues, such manuscripts to
be paid for at regular space rates. In all
events a complete sketch must be furnished
by the contestant.

No manuscripts entered in this contest can
be returned. We reserve ourselves the right
to publish all worthy ideas, whick did not win
a prize by paying regular space rates. Use
only one side of the paper for writing and
keep sketches on a separate shect. No pen-
ciled matter can be considered. More than
one idea may be entered by contestants. The
contest is open to everyone, radio clubs in-
cluded, except manufacturers of wireless ap-
paratus. All prizes will be paid upon pub-
lication.

Should two contestants submit the same
idea, the same prize will be paid to both.

This contest closes on May 15th at twelve
o’clock, noon, at New York, by which time
all entries must be received.

Address all manuscripts and models to
Editor, Radio Amplifier, care of this pub-
lication.

The Construction of an Experimental Radio Set

construction of any radio sct; they are,
eood  performance, neat appearance

and total cost.
Once upon a time, in the days of crystals
and sparks, a good recciver could be built
for about $15 or less, acrial, phones

T [TERE are three chief requisites in the

By JOAN R. MEAGHER

ments all over the table, however. does
away with the sccond requisite, neat ap-
pearance; besides a great deal of dust is
collected.
The following description of a unit panecl
set and cabinct that allows for unlimited
Teriming? Fosrs

expansion should prove of interest to the
experimenter,

Fig. 1 shows the construction of the cab-
inet. Tollowing the Wireless Specialty Ap-
paratus construcion, the panels are Aush
with the front of the cabinet, contrary to

the Westinghouse method. The size

and lightning switch included. Now- F’”
adays, although the performance of
the tube receivers is ten times over all
better, the cost including batteries,
phone, acrial, light switch and bulb
of a short-wave set mounts up to the
interesting sum of $50. This is a very
low cstimate. Now, price is a para-

goreel g5 8

& OFOFQ

2 )

shown is for panels ¢” high. This
height will be found best for the
hands and is adapted to almost any
type of panel. Dec Forest panels will
fit.  The length of the cabinet is op-
tional and is governed by the table
space available and the total number
of panecls that will eventually be con-

mount consideration to thousands of
amateurs who depend upon their carn-
ings after school, or upon the gen-
crosity of the “OM.” So when a
radio sct is contemplated, it is gen-
erally heme-made, the purchasc of a
complete set being out of the ques-
tion. To buy the parts and assemble
them is the general procedure. The
average cxperimenter, however, over-

Fhores el Fads ele Suice
V2

Detector

looks many things that arc essential

to the good operation of any set.

structed. The cover is hinged for the
removal of the tubes. The woodwork
on this cabinet can all be done with a
saw, sandpaper and an ordinary sup-
ply of patience. To construct the
cabinet shown, purchase about 12’ of
white wood from your local carpenter.
The width is 4", and the wood should
be 14" thick. Have the carpenter
plane down the edges if they are not
already smooth, and after cutting the

Y Sive View pieces to size, fasten togcther with

To take the first requisite, good per-

small brads and flat headed small brass

formance, we must be able to change
the circuit conunections of the set to
make experiments, otherwise it may
not function to the best of its ability.
There are no sets, ready made, on the
market where this is absolutely pos-

77
2

Front View

9

G

sible.  The only method now is to

[ —

.

spread the component instruments on

r r
a table and hook them up with short, By Using This Type of Cabinet, Panels May be Added or

direct lecads. Spreading the instru-

wood screws.  The finish is optional.
Two small brass hinges are ne=ded
for the cover, and any means may be
provided for holding the cover down.
The panels are all drilled in the cor-
ners for small brass wood screws to
secure them to the cabinet. The holes

<
Y H\\
\3

Easily Changed When Desired.

www.americanradiohistorv.com

may all be placed about 14” from the
sides and ¢’ from the top or bottom,

(Continued on page 1037)
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A Five to Ten Watt C. W. and Radiorhone Transmitter

— e ]

i ,Gfm'zm/f

i g 5
Coupling="="Coptact Hrm ¥
F16./
Plan of the Completed Set Looking From
Above., This Plan Indicates the FPositions and
Measurements of the Various Pieces of Ap-
paratus Behind the Panel.

HAVE received quite a number of let-

ters requesting further particulars con- g
cerning the C.W. set which was men- i
tioned as being used with the trans-
former and rectlﬁer described in the ’
TFor 4

December issue of the Rapio NEWS,

By FLORIAN J. FOX

top, oue inch from top, one-half inch from
bottom (or 5%’ from top), near the bot-
tom hole, and the second hole from top a
few small holes are also drilled, by means
of which both the wire and the string can
be fastened to the form before winding.
Diametrically opposite the second hole from
the top another hole is drilled. The brass
rod supporting the secondary coil will be
passed through these holes, so care should
be taken to line them up right.

A good way to wind the coil is to cut
off about 36" of the wire (No. 16 bare)
and an equal amount of string, and lay them
out straight side by side. (You will prob-

ably ha\e to do this out in the yard.) Now
fasten one end of both the wire and string
. to something firm and fasten the other two
ends to the coil, taking care to have about as
much tension in thé wire as in the string.

this reason I shall describe the set as well fg

as I can, partly for the benefit of those |

whom I could not satisfy by letter, and

partly for those who may be mterestcd in

the construction of an cxtremely simpte,
compact and yet very efficient C.1V.
Radiophone set. At the time of the last writ-

ing I mentioned a radiation of over one am- i
as I did |

pere, but nothing about results,
not have a chance to “try her out” Since
then T have been able to work quite a num-

ber of stations within a range of 300 miles ..
or so, SANW, 8AQV and 8TB being the #
That is for CW. The i _

records up to dare.
phone has been
picked up m
neighboring towns
and 2BML report-
ed having received
it with phones on
the table using
two stages of am-
plification. He_is
about 23 m}les
from my station,
but the set should
do even better.
For simplicity
the set will be de-
scribed just as it
*was made lere,

allowing the ex- T o il ]

and |

o, T

o
5

s ; 5,
P m&%&w‘w

o -

L i

L BT

perimenter to
change parts, di-
mensions oOr
lay-out, as he wishes. However, consider-
able thought and care were exercised in the
designing of it and the builder will make no
mistake in following the dimensions given,
The set is so deswned that if the maker
wishes, he can bulld a cabinet into which
the panel will fit, and it will be found that
the set will slide right into the cabinet.
The base may be made, of any kind of
wood. The finished size is 714" wide, 12"
long and 34" thlck .
’lhe panel is 14" phenol fibre or formica,
and the dimensions are 8” x 12" as shown
in the accompanying drawings, which also
show location of parts with necessary di-
mensions for drilling holes. All the dimen-
sions for the holes in the variable condenser
and the switch are not given. These will
depend upon what kind of condenser and
switch, respectively, the amateur will use.
The prlmary tube is of formica, 6” long
and 5" in diameter. A straloht line is
drawn along the length of the tube parallel
to the axis. Along this line holes are
drilled as follows: onc-quarter inch from

Three Views of the C,W, and Radiophone Transmitter.

This is done by simply changing the length
of either the string or copper a very shoht
amount, Now wml the coil by turning it
in your hands, advancing slowly as the
winding progresses. You can casﬂy regulate
the tightness of the winding in thls way.
If thc wire and string are spacgd about an

Craoonews 52 2.5/

The Method of Connecting the Filament Rheo-

stat is Here Shown, On the Left the Two Tubes

Are in Parallel. If it is Desired to Use Only

One Tube, the Other is Cut Out by a Switch,
as Shown on the Right.

www.americanradiohistorv.com

i 35 turns will have been wound on.

Full Instructions,
Given in This Article, Making it Possible for Anyone to Construct This Set.
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Plan of the Front Panel Indicating the Exact

Positions of All Holes to be Drilled. This Plan

Should be Drawn Full Size by the Builders and
the Holes Punched Through it.

inch apart where they are fastened, it will

7 he found that they fall into place by them-
M selves practically as the winding progresses.

Before beginning to wind, consult the

% photographs thorouvhly otherwlse you will

be tempted to cover the whole tube with
wire. It will be found that about 35 to
The
coil may be left as it is, or else treated
with shallac. Somg may p1efer to remove
. the string afterwards in which case th-
wire must be “stuck” to the tube with shdl-
lac or liquid bakelite in order that the
| turns may not become displaced and touch
each other.

The secondary was made as follows:

o 1; Holes are first drilled through the center,

as shown in the illustrations, for fastening
" to the brass rod. Small holes are drilled

3 on the edges, and the ends of the wire may

_WWMW Q“WW;&;;*WWWEM be

anchored to
these.  Wind on
about 16 turns of
No. 16 D.CC.
(stranded if you
can get it) copper
wire. Take a tap
at the tenth turn.
Make all leads
from the coil of
flexible copper
wire, any reason-
able size.  After
the eighth turn,
a space of about
4 ois left. In
other words, when
you come to the

. . holes in the mid-

-
With Dimensions, Are dle of the tube
leave a clearancc

space of about I4” for the brass rod and
lock nuts.

The brass rod used for supporting the scc-
ondary and varyiug its coupling, is 734" long
and is threaded with an 8/32 die throucrhout
its entire length. Threading the whole rod
facilitates the assembly. The assembly of
the different lock nuts, guide nuts, etc., may
be seen in FFig. 1. The accompanying illus-
trations also bring -out the general lay-out
of the set as a whole rather clearly.

The holes at the top and bottom of the
tube are used for fastening the coil to the
panel. Machine screws about 1% long are
used for this purpose. Bushings cach 1"
long are cut from heavy brass tubing and
are used to spacc the coi with respect to
the panel. See Fig. 1. In this drawing is
also scen the sliding contact. This works
something like a swildn arm and resembles
the type ‘of sliders which are often scen on
loose couplers and tuning coils. The photo-
graph depicting the 51de view shows this
slider and also the method used for m-king
a contact to same. The screw to which the
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lead is soldered passes through the pancl
and thus prevents the contact pldtc irom ro-
tating or trying to rotate. A little notch is
filed into the end of the arm which rubs
along the wirc to insurc a firmer and better
contact,

This size coil, being about right for any
range of amateur wave-lengths, the top end
of the wire goes to the Or1d condenser and
the bottom end directly to the negative of
the MWigh voltage binding posts. This will
be found to be very convenient in wiring
the set.

Either the Ifaradon, or the Dubifier grid
condenscrs arc very good. Mine was ma(lc
of six pieces of shim brass about 214"
214" with projecting lugs for (,Olmcctlons.
and spaced by thin hard 1ubber >hects The
sheets measured about 3" x 3 x "', Fibre,
mica, or formica will do just as well, or
even glass. As shown in Fig. 1 this con-
denser is fastened to the base by means of
two brass straps. Two hrass wood screws
were screwed into the basce through the
projecting lugs and connections soldered to
thesc screws.

My grid leak consists of an old graphite
potentiometer, having a resistance of about
10000 ohms. This works very well. If
the builder desires to buy one, 1 would
recommend ecither a Radio C0110xat10n or
a General Radio.

Any power tube rheostat will do, but a
receiving tube rheostat will not de. as it
will burn out if two tubes are used. | have
a Shramco which is very satisfactory and

rather inexpensive.
Any variable condenser of about .ool
m.f.d capacity may be used. [t docs not

have 1o be a specml condenser as I have had
no troubls from sparking o¢n mine, which is
an ordinary 4r1-plate pancl- mOLmtmfr receiv-
ing condenser.  Signal condensers will be
found to be ideal, for they combme strength.
beauty and low price.

Tt will be found that a Federal by-pass
or filter condenser will fit under the variable
condenser very nicely. The Radio Corpora-
tion condenser is too wide: it is connccted

right across the high voltage terminals and
serves as a low resistance by-path for the
high frequency surges.

The Federal 1,000-

unzoz
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. Shunt

LT

Wiring dia-

L
00/ /1F

gram of the
transmitter
showing
method of
connecting
leads to the
binding posts
on the panel
from ‘the
secondary
the trans-
former.

of

TGRS

-
/e

volt type. which sells for $2, is sirongly
recommended. The one 1 have ben using,
which is shown in the photographs, was
made up of four spark coil interrupter con-
densers, hooked scries paralld They burn
out very ea511y and it is best to invest in a
good one in the beginning.

For a radiation indicator, a flashlight
buib 1s used; shunted by a shoxt picce of
resistance wire. The proper size of this
shunt is best determined by expertment.
This device may be omitted if a hot wire
ammeter is at hand. [t is rcally a cheap
and fairly effective form of an ammeter.
and gives one an idea as to which tune is
I(Iatlvcly the best.

C.W. (ransmission is cffected by breaking
the voltage going to the plate circuit rather
than antenna current or grid leak circuit,
1 believe it saves the tubes from undue
wear and heating.

Heising modulation and grid modulation
have been {ried, but it is found that antenna
modulation is almost as good as either of
the above two, and being the simplest and
cheapest method, it is the one which is to be
preferred.  Fig. No. 3 shows the complete
hook-up of the station.  To start the set
and fight the Alament, simply throw in S,
see Fm 4, which closes the primary circuit
of the transformer. To usc C.W,, short cir-

/For Heating Filament's
\ at fectitrer lubes

IR

Complete
wiring dia-
gram showing
the trans-
former and

connections
of the recti-
fier. The po-
sition of the
transmitting
key is indi-
cated.

HOALC

SR

O

AY;
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To Secondarres 7o Frlament

via Rect/frer Heating Secondary
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cuit (he microphone transmitter and use
the key in the plate circuit. To use the
telephone, simply short circuit the key and
open the switch which cuts out the trans-
mitier, and talk. To stop the set, open S,.
The switch S, can usually be incorporated
into the antenna change over switch. Many
of them have three poles, one of which may
he used {for this purpose.

Referring again to [Fig. 4, it will be seen
that the variable condenser is connected be-
tween (he grid lead and the slider. 1t has
also been found that under some condrtions
if this condenser is shunted across the whole
coil, hetter and casler tuning results, and
chanocx of wave-length arc obtalned by ad-
justment of the conden\cr alone, over quite
a range. Thercfore, before soldering the
lead which goes from the condenser to the
filament lead, 1 strongly rccommend that
the experimenter try it also with this lead
going to the bottom end of the coil, and
compare results. The way which appeals
most should be used, or if it is desired, a
single pole, double throw switch may be
added to the pancl in order to enable the
experimenter (o try cither connectiott  at
will,

Another thing, never try to usce two fila-
ment heating sccondaries at the same time,
unless resistances are included in each of
the outside lcads. T1f not, the bulbs are surc
to Burn out almost 1mmedla1dy because in
the sct the rheostat is in series with the
middle post and lead. Now if two tubes and
two secondaries arc used. the rheostat will
not be doing any good because therc will be
no current flowing through the middle wire
unless one tuhe is removed.  or this reason
the parallel conncction is used. as shown in
Figs. 3 and 4. The three binding posts
were used in order to enable the operator to
insert a switch in scries with one of the
outside ones, and thus disconnect one of
the two bulbs, if desired.

As {o the number of tubes to usec, T can
only sav this: Onc tube gives very good
radiation, and the addition of another tube
increases the radiation about 23 per cent.
and does not double it as one might at hrst
cxpect.  This is because watts (md iation)
arc proporilonal to the square of the cur-
rent, hence, theoretically, to double the
radiation you would have to use four tubes.

(Continued on pege 10223
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Stage Amplifier

A mnusnenma

.| These show
the f-ont and
:| top views of
-| the short-

| wave regen-
t érative seg

with one-
stage ampli-
fier. The

cover of the
cabinet is re-
moved to
show arrange-
ment of the
apparatus,
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fI‘HERE is a great demand today for

regencrative receivers and some diffi-

culty is being experienced in purchas-
ing them. It is one of the simplest and yet
most efficient types of receivers. It will re-

“ceive spark signals, radio-
phone speech and music and
continuous wave signals.

Furthermore, it will amplify
spark and radiophone sig-
nals more than one hundred
tim=s.

Some of those new to ra-

dio have probably imagined
that a grecat deal of skill
and knowledge would be re-
quired to build such a re-
ceiver, but we will demon-
strate how simple it is. Tt
is only necessary to pur-
chase standard parts, which
may be obtained at any ra-
dio decaler’s, and assemble
the receiver according to the
instructions given below.

" The following is a list of
parts required for the receiv-
er illustrated on this page:

Vario-coupler, with switches
points for same.

2 variometers.

2 tube sockets.

and switch-

P
Vario Coupler

Wiring Diagram of the Regenerative Receiver and Amplifier,

2 TMlament rheostats.

I Audio Trequency Amplifyving Trans-
former.

1 Double-circuit phone jack.

I open-circuit phone jack.

¥ Variomefers-. N

Ampltying
Transiormer

S
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to Make a Regenerative Receiver and Single

The total cost of these parts should not
exceed $40.00 and the only additional equip-
ment required is the antenna, filament stor-
age battery and pair of telephone receivers.

In the receiver we illustrate there is
contained, in one cabinet, the regenerative
tuner, consisting of vario-coupler and two
variometers, with detector tube, and a sec-
ond tube coupled to the output of the first
tibe through an audio-frequency amplify-
ing transformer. TFairly lomnd signals will
be obtained with this receciver, and, if de-
sired, more steps of amplification may be
added in the same manner as the single step
shown. o '

The front pancl is of bakelite and meas-
ures about 24 inches by 614 inches. Re-
ferring to the photographs, the two binding
posts on the left are conneccted to the an-.
tenna and ground. . The .switches and’
switch points vary the primary inductance
of the vario-coupler, and the handle above-
is connected to the rotor. of the vario-
coupler. The two largs dials are on the
center-shafts of the two variometers. On’
the right are seen the two tclephone jacks-
with the filament rheostats directly above
them, and at the top there are two holes
in the panel to permit inspection of the
vacuum tubes. Of the five binding posts
at the right, the two lower ones are for
the positive and negative leads of the fila-
ment storage battery. The three top ones

are for the plate batteries.
The two plate batteries are
connected in series with the
positive end on one binding
post and the negative on an-
other.  The third binding
post is connected to a tap in
the plate batlery at a suita-

222 ] 224

ble voltage for the detector
tubs. At the back of the
panel the wiring connects
the negative of the plate
battery to the positive of
the filament battery.

In assembling this set the
vario-coupler, two variome-
ters, two tube sockets and
transformer are arranged as
shown in the photograph

|

Jack

il =S

Parts Are Indicated.

7 binding posts.

I grid condenser and grid leak.

I Bakelite panel and cabinet.

2 plate batteries—=2214 vyolts each.

The Names of the

pancl and turn easily.

and screwed down to the
base of the cabinet. Holes
should be drilled in the
front panel to permit the
center-shafts of the variometers and vario-
coupler to pass through to the front of the
) Holes for the rheo-
(Continued on page 1031)
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A Super-Selective Receiver

T would seem that the short-wave tuners

using variometers for funming and in-
ductive coupling are the sharpest tuning sets
that are made to-day, but this is not so.
Many types of receivers have been devised
to improve the tuning, but there is one type
of tuner that still is pecr of them all. This
is the Capacitively-Coupled Tuner. It seems
strange, but up to the present writing I
have never seen onc set of this type con-
structed for short-wave work. Probably
the chief idea that the capacitively-coupled
tuner is not popular in amateur work is
that the amateur has been given the very
wrong impression that this type of set is
very difficult to tune and on the whole is
not as efficient as the inductive-coupled type.
I determined to experiment with this ne-
glected type of tuner and atter constructing

By SAMUEL KOPELSON

scveral different sets T can say without hesi-
tation that there is absolutely no other re-
cever for amateur work that car compare
with the capacitively-coupled tuncr, as far
as tuning is concerned. As for signal
strength, therc was no difference than when
using a standard short-wave set. The last
set that I made is the best of them all. It
is so simple to make that the set can be con-
structed and connected in a balf hour.
Three variable condensers and cne vario-
meter are required. The condensers should
have a capacity of .0005 mifds. each. The
23-plate Murdock condensers are fine for
this purpose. If larger oncs arc on hand
they can be used. The circuit is shown in
Fig. 1. The primary consists o7 3o turns
of cotton covered magnet wire wound on a
(Continued on page 1031)
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Great Selectivity is Obtained With This Four-
Circuit Regenerative Set.
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A Practical 50-5000 Meter Wavemeter

With This Wave Meter a Wave Length Range
of 50 to 5,000 Meters is Obtained by ths Plug
and Jack System. No Extra Coils Are Needed,

HE wavemeter illustrated was con-

structed for the measurement of wave-

lengths of 50 to 5,000 meters. In this
class of instrument the =ssential parts
consist of an inductance and capacity,
cither or both of which may be varied for
adjustment of the circuit. It is most con-
venient to employ a variable condenser and
an inductance variable stepwise.

If the inductance is a single large unit,
tapped at intervals, it will possess distrib-
uted capacity which permits a fundamental
upon a moderate wave-length when an-
other portion of the circuit is tuned. Of
course, using a small portion of the induc-

*Radio Instructor, Dodge’s Imstitute.

B8y D. R. CLEMONS*

tance for lower wave-lengths may cause
the entire inductance to respond and cause
absorption and inaccuracy of readings. To
prevent this, wavemeters are commonly
provided with several fixed inductances for
the different bands of its range.

This instrument was constructed to cover
a considerable range of wave-lengths and
vet have no assortment of coils employed.
The schematic diagram is given. Coil A
is a small spiral inductance of 23 micro-
henries attached to the instrument through
flexible leads contained within a canvas
sheath. This inductance is wused singly
alone on short waves and also serves as the
“finder” or “pick-up” coil on all others.
Coils B, C and D are sections of a three-
laver bank wound solenoid within the
cabinet. These scctions are of progressive
values to provide overlaps. A flexible plug
is used to include inductance through the
jacks shown. .

By plugging into jack No. 1 the ball tip
connects coil A in the electric circuit and
isolates B, C, and D, at which the wave-
length is 50 to 300 meters. In jack No. 2

section B of 75 micro-henries is added to A

and provides a range of 270 to €Coo meters.
Now, the fundamental of D (which is now
in the field) is 320 meters at which reson-
ance and distortion should occur. By short
circuiting this large section D, when it is
not used, its capacitive value is destroyed
hy the negligible drop across it. In this
state, at the lowest frequency effecting it,
the reactance is several thousand ohms, so
that a very small loss is: present in it, and
its effect on the circuit negligible. By plug-
ging into jack No. 3, coils A, B, and C
are in circuit and the wave-length is then
500 to 2,000 meters—a very useful band.
By inserting plug into jack No. 4, the short
circuit is removed, and B, C, and D are
mutually added to A which carries read-
ings from 1,200 to 5,000 meters.

A pull push switch conncects in a buzzer
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Schematic Diagram of the Connections of the
Wave Meter Described in This Article.

and hattery for driving, or a detector for
reception.  All accessories are mounted
upon a Fibroc panel. The dial is turned
from brass and stamped by hand. The
lower half is directly calibrated in micro-
microfarads so it may be used as a standard
Calibrations were made by comparison and
bridege method.

The variable condenser is known as the
CotoCo with a capacity of c.oor mfd. max-
imum. The finder is of 25 micro-hys con-
sisting of a small flat spiral carried within
two walnut discs. The unit B, C, and D,
was compuied for overlapping bands Dby
plotting the usual curve and selecting points
for separation into sections. Overlaps
were provided for by assuming condenser
values of 0.00075 mifds. maximum and
0.0002 minimum. Section B is of 75 mhys;
B and C is 1,200 mhys; B, C, and D is
6,000 mhys.

An attempt was made to provide a small
portable meter of considerable range. Nu-
merous coils were eliminated by this prin-
ciple. Such an instrument we have found
very useful ip our work where much data
is collected in the field. It may appeal to
others also.

Useful Hints for the Amateur

ITH the recent advent of the radio

telephone hroadcasting have come

many styles and types of receiving
apparatus advertised as heing specially de-
signed and fitted for this new and enter-
prising hranch of radio. Foremost among
this list are the regenerative tuners, multi-
stage amplifiers and loud talkers with their
special vernier controls, rear battery con-
nections, filament controls and other unique
constructional features.

Noticeable, also, are the patterns publish-
ed by a well known radio firm. The pat-
tern set for the regenerative tuner of this
series of publications has been constructed
and the results that were obtained com-
pare favorably with any of the high priced
sets now on the market.

The demand for these patterns has been
great, mainly because of the simplicity of
construction and the detailed information
supplied with each pattern.

The neced for such plans is quite evident
when it is considercd that every day there
are many joining the radio ranks with no
mechanical experience or proper knowl-

edge of the purely mechanical side of
radio.
The amateur should first formulate

definitec plans before constructing a set.
By prorerly laying out the work on paper

By JOHN BRENNAN

with the necessary dimensions, data on
coils, placement of the various units, and
wiring diagram, much will be accomplished
and the actual assembling made much
easier.
PANELS
Most panels used are of hakelite, for-
mica, or hard rubber. Ilard wood makes
a pretty good substitute.

3C ornerec)
~Scraper

This Sketech Shows the Method by Which a
Three-Cornered Scraper May be Used to Smooth
Off Panel Edges.

wWww . americanradiohistorv.com

In laying out the markings for the holes
to be drilled in the panel, a center punch,
scriber, and light hammer are necessary.
A hard pencil will serve in place of the
scriber.  If ¢wo adjoining edges of the
panel are truc they may be used as a
straight edge on which to hase the other
measurements. Or center lines may be
drawn across the length and width of the
panel and these used in place of the straight
edge, all holes being laid off from the
center point.

If a scriber is used, scratch the panel
very lightly with it so that the markings
may he removed later, when finishing off
the surface. If a pencil is used it is quite
casy to rub off the markings after all holes
have been laid out.

It is absolutely necessary that these
pencil lines be entirely erased. A high re-
sistance leak will be formed if a pencil line
remains drawn between the various ele-
ments on the panel.

When drilling the panel, it is best to
place underneath it a block of wood so
that the drill does not break through and
chip the edges of the hole.

Difficulty is very often encountered in
cutting panels of various sizes. A very easy
method is that of using a hack saw with a

(Continued on paze 1026)
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Radio Telephony

By LOUIS GERARD PACENT*

Direct Current

Generator; [ Ajiustable Resistance
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right, shows a
spark transmit-
ter and the

damped osecilla-
tions produced
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UST after the experiments of Mar-

coni in 1898-1g00 in radio telegraphy,

a few successful experiments were

made in which the voice was trans-

mitted by electric waves over distances
of several miles. Up to about 1913,
however, no commercial or practical
use had been made of radio
telephony. due to the lack of a
means of producing enough modu-
lated power to satisfactorily trans-
mit over any great distance.

In the latter part of 1915, the A.
T. & T. Co. performed their classic
experiment and transmitted speech
from their audion transmitting sta-
tion, at the Naval Station at Ar-
lington, Va., to observers at Hono-
luluy, Colon, Panama, Paris and
Mare Island, California.

The wireless teclephone was used
to a very large extent during the
war for short distance communica-
tion between submarine chasers,
transports and battleships at sea,
for training purposes between air-
craft, between aircraft and ground,
and betwcen ground stations. ‘The
success of these installations was
due to the vacuum tube and a
knowledge of its use ‘n the produc-
tion and modulation of high fre-
quency currents. In order to un-
derstand wireless communication, let
us look into the theory connected
with the subject by means of an-
alogies which are familiar to us all.

WATER WAVES, AIR WAVES, ETHER

WAVES

If a pebble is thrown into the water, a
splash takes place and water waves are set
up which travel in all directions in expand-
ing circles with the speed of only a few
inches per second. Sound waves are set up
by a disturbance of the air and travel in
all directions with a speed of nearly 1,200
feet per second. The human ear recognizes
as sound, vibrations of the air between 30
and 13,000 per second.

Hah freiieny Fons former
[

Coils

Gewe. ator

Doi

FIG3
is the Circuit of a High Frequency Alternator as
The Undamped Waves Produced
Are Similar to Those Emitted by the Arc Transmitter.

This
Used in All Big Stations.
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Copper Flectrodk €13 07 117€ #re waves. Compare
the signals of
constant ampli-
tude emitted by
© raviowews 1922 this set with

those of Fig. 1
produced by the
spark trans-

ter.
e

Ether pervades all space and is supposed
to be a perfectly elastic medium. By dis-
turbing the ether electrically, =ther or elec-
tro-magnetic waves are set up, which travel
in all directions unless otherwise directed,

g

between plate and filament:

Negative Potentiai When pressure in vessel is
greater than atmospheric. No warer passes

Centrifugal Fump~,

Spack Gap Anitenna
Ky B Trans
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lndictance -

. Jeming:
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Generaror

500 Gycles per Sec.

Dot

Dash
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7 Trann of Oscillations occurs every
/ . .
z Cycle of Driving freguency
F16./
system is in genéral used for some Naval
and ship to shore communication. This
source of high frequency, due to the fact
that the oscillations are damped (fall off
rapidly) and not continuous, is not suitahle
to radio telephony, sce Fig. 1.
ARC METHOD OF GENERATION OF CON-
TINUOUS WAVES
Duddell in England, Poulsen in
Denmark, and others, studied the
electric arc and found that it could
be used to generate high frequency

/ﬁg&’[

continuous oscillations.  (Oscilla-
tions which are of equal amplitude
and do not fall ofi.)

The DPoulsen Arc makes wuse
of a magnetic field and a hy-
drogen vapor around the arc
as ailds in its operation. The Arc
is primarily used for long dis-

tance radio telegraph stations, al-

¥ —

[ e S

o .

Sourceot Plate Fotential,

1% though of late years 2-K.W. arcs
i+  have been installec on ship stations
and have proved to be very satis-
factory. The arc is limited in its
uscfulness to the extent that 1,000

i€
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This Analogy~Clearly Shows the Functioning of a Vacuum Tube
The Shutter in the Center Represents the Grid, and
May be Opened or Closed by the Handle, Producing Upon the
Water Stream the Same Effect as the Variation of Potential of

the Grid Upon the Electrons.

with a speed of 186,000 miles per second.
It is easier to grasp the meaning of this
when we express the speed of cther waves
in this way. The spead is equivalent to
traveling 714 times around the earth, at its
cquator, in one second.

The ether waves set up an electric and
magnetic field which, when they cut the re-
ceiving antenna, set up in it an electric
pressure exactly similar to that)in the trans-
mitting antenna. In radio communication.
frequencies hetween 10,000 cvcles per scc-
ond and 60,000,000 cycles per second are
uscd. At present there are a number of
methods available for producing the radio
frequency power nccessary for radio com-
munication; of these, the four
most common means will be
discussed briefly.

THE SPARK RADIO TELE-
GRAPH SYSTEM

When Hertz demonstrated
that electro magnetic waves,
predicted by Maxwell’s mathe-
matics, really existed, he pro-
duced them by making use of
the oscillatory discharge of a
condenser through am induc-
tance. This same type of high
frequency was used by Marconi
and in all of the spark trans-
mitters in use today. The spark

oy
__J

Dash

it
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meters is about the shortest wave-
length that it is practical to operate
on at the present time. The largest
arc station in existence is installed
at Bordeaux, France, and is rated
at 1,000 K.W. This station can be
heard in almost any part of the
world. A typical arc circuit is
shown in Fig. 2.
THE KIGH FREQUENCY
ALTERNATOR

Fessenden in the old days recog-
nized the advantage of a machine-
made radio frequency source of
power and had a number of small machines
(2-KK.W.) built. They operated at extreme-
ly high speeds (20-30,000 R.P.M.) and for
that recason were not very practical. Gold-
schmidt of Germany, Jolly, Bethenod and

Latour of France, and others have
produccd high frequency generators with
varving degrees of success.  Alexander-

son, who built some of the first gen-

:/‘7747/775/#

Grid Wires,
& P

+
Sourceof _Smm—m
Flate folentio! -
and Fower T
ol
© #AOIONEWS 1928
Filament Bartery

S

Here is the Circuit of a Vacuum Tube Cor-
responding to the Analogy of Fig. 4A, When
the Grid is Positive, the Electrons Can Flow
From the Filament Toward the Plate, Which,
Being Positive, Attracts Them.
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erators for Fessenden,
nator which is being used by
world.
about 200 K.W. capacity and have
in frequency of approximately 13-
30,000 cycles per second (Fig. 3).
The alternator at Ne\v Bruns-
wick, N. J., was modulated by the
use of a magnetic amplifier and was

designed the alter-
many of
the high power telegraph stations of the
Most of these gencrators are of
a range

FPressure Fump

T R R AT ey

Fig. 6A is a
diagramatical
representation
of the fecd back
effect, while Fig.
6B illustrates it
by a practical

analogy. On the

right, Fig. 7G
shows how the
output of an os-
cillator may be
modulated by
means of a mic-
rophone and
modulator tube.

BRIt

ing station. In order to get a better under-
standing of the audion and how it performs

these functions, the following paragraphs

arc written.
The V.T.
1B),

by whith varying
used to carry on successful radio pressures may \
telephone tests with the S. S. Georyde beapplied fo 3>

IWashington, when President Wil-
son returned from Irance a few
vears ago. The telephone signals

from this station were heard in va-
rious parts of the country, in Europe
and other parts of the world.
THE AUDION. ITS PART IN RADIO
COMMUNICATION

Radio Telephony would not He in
its present state of development
were it not for the vacuum tube.
The V.T., with proper assoclated
apparatus, is the most satisfactory
tvpe of generator of high frequency
oscillations we know, because it can
be made to gencrate, at will, any
frequency from. say, one cycle per
week to several score million cycles
per second. The V.T. too, performs
all of the functions necessary in
radio telephony, namely :

Generation of electrical oscilla-
tions of high frequency and modu-
lation of these oscillations with the

speech signal at the transmitting station and
the detection of the osclllatlons and ampllﬁ—
cation of the received signal at the receiv-
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‘When the Grid Becomes Charged Negatively it Repulses the
Charged With Negative
FElectricity and Prevent the Current From the Plate to Flow,
as the Conductor Formed by the Electron Flow jis Broken.

Electrons Which Are Themselves

the Sputter XN

@rarsa vems 92

RS «/"//qmen

the

electrons from filament to plate.
ment when heated emits negatively charged

is an

941
Oscillator lﬂmp//f/er Telephone
1> Tube Transmiffer,
High freg Vv
ByFass Condl,
B
- /nauction
I-— coi/
Low freg.
By Fass
% : Condlenser
:"_, - s
= DCFower' = Fament
Moa’z//affd Supply F = Ballery
/7’/9/7 freq T
VO/ tage atC Anplified Speeck Speech Signal
1 Voltage at B Voltage atA =

UH

cvacuated vessel,
containing any incandescent filament,
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FIG7G
The

alogous to the action of the audion.

electrons emitted (lfig 4B) from the fila-
ment are attracted by the plate and flow

it when it is charged positively, but no

electrons flow to it when the plate is nega-
tively charged. Thus the plate filament cir-

it of an audion is a rectifier, in that cur-

rent flows only when the plate is positively

charged.

The grid when uncharged, does
not appreciably affect the flow of
electrons, but when negatively
charged repels clectrons and causes
-fcwer of them to reach the plate,

Time

Fressire Fressure
applied fo
Shutter of
Device (Grid)

thus reducing the plate current. The
clectron stream and hence the cur-
rent can be reduced to zero by the
application of a sufficiently large

Centrifugal Fump

FI6.5A
In This Analogy, Similar to the One on the Opposite Page, the
Piston When Moved, Causes the Shutter, by Variations of Pres-
sure, to Periodjcally Stop the Stream of Water; These Variations
May be Compared to the Oscillations Received Which Change,

Polarity of the :

Fiow \ ]\ [Howof
Cyrrentin

Alrte Circuit

negative charge to the grid. A posi-
tive charge on the grid causes more
clectrons to reach the plate and,
therefore, increases the plate cur-
rent.

THE AUDION AS AN AMPLIFIER

Referring to FFig. 5A, supposz the
vacuum pump is operating and there
is a stream of water flowing through
the shutter to the plate. The con-
trol of the grid, electrically, is a
pressure control and can be repre-
sented by the mechanical control, as

© RADIO NEWS 1922

Grid,
The fila-

particles or electrons which fall back on
the filament, unless attracted to
the plate by a positive charge.

filament

Let us look at Fig. 4A. The
is represented by a

tube in a glass bulb. The water
acts in a way like the clectrons.
The plate is represented by a

Load

B

"% '

Ammeter

operated

ing air,

funnel shaped form. The hand
> shutter between the
filament and the plate illustrates
the action of the grid.
the vacuum cleaner P is oper-
ated (o produce less pressure in
the bulb than in the surround-
it represents the con-

When

dition of the positively charged

plate,
flow
funnal.

Lurrent Amperes

ror
i

and the
through the shutter to the
The shutter can con-
trol a large flow of water with
but little effort.
the pump were operated in such
a way as to increase the pres-
sure in the bulb, no water elec-
trons will flow between filament

and plate. This is,

waler streams

If,

however, -

in a wav.

www.americanradiohistorv.com

shown. Suppose the pressure vary-
ing in Fig. 3A, with time similar to
that shown at A, is applied to the
grid through the pressure pump X.
The shutter will cause similar un-
dulations of the water (clectron)
stream which will produce similar

'

large variations of the flow of water of the
plate pipe, as shown.

This is analogous to the action of the

Fosition of Plate Woltage fed back on

Antenna Grid thru Coils [-L

[rlament Battery
i)

Source of Flate

Potential & Fower
i

FI6.6C

\ Antema
\ Capacrly

This Diagram Shows the Actual Electric Feed-

Back Circuit Represented in Fig. 6A,
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Fig. 7C
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Fig 7E

Showing How a Speech Current, Applied on the Oscillating Circuit, Modulates the Oscillations by Varying Their Amplitude.

audion (Fig. 5B). A small voltage
(electrical pressure) applied to the
grid at A causes similar variations
in the electron stream by the action
already described, which is another
way of saying that the current in
the plate circuit is varied in propor-
tion to the grid voltags. The plate
current in turn sets up a much
larger voltage across the terminals
of the transformer in the plate cir-
cuit. The transformer is used to
suit the tube circuit to the load cir-
cuit. :

It should be noted in the audion
circuits that the power in the out-
put or load circuit comes from the
source of potential; the vacuum
pump in the case of the analogy, the
plate battery in the case of the
audion.

THE AUDION AS AN OSCILLATOR

If we apply a small alternating
voltage source to the input of an
amplifier, and use its amplified onut-
put, the device becomes practtcally
a separately excited oscillator. If,
now, instead of having a separate
small generator produce the input
voltage, which is just like the out-
put voltage, a portion of the output
voltage is fed into the input circuit,

the circuit will continue to oscillate.-

The frequency will be determted
by. the constants of the -circuit
(Fig. 6A). This action is just the
same as that which takes place when
the telephone receiver is held close
to and in front of

6B).

ceiver.

circuit (Fig. 6B).

Pictorially, Fig. 6A represents the oscil-

. lator as an amplifying device which recefves
its power from a source of a constant po-
The output voltage is shown and

tential.

Line

i

Sound

the transmutter (Fig.
The receiver feeds into the transmit-
ter the amplified sound produced in the re-
The frequency of the howl pro-
duced is determined by the natural periods
of the diaphragm and other parts of the
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This Analogy Explains Clearly the Detection or Rectification
of the Continuous Waves Into Audible Sounds,

that portion of it which is fed
back into the input circuit is
represented graphically.

Fig. 6C shows schematically
an oscillator circuit. The tuned
circuit Lc determines the fre-
quency and the output voltage
is fed into the input through
the coupling between coils 1
and L.

Tn directly connected sets the

Sound Reprodiced

ﬂﬂfeﬂﬂﬂ\‘\l

.~ lelephone
oty '-hﬂ;////'#cff

0=

e

}) These two diagrams
show the comparison
between an ordinary
and a radio tele-
phone. The contin-
uous oscillations
act as a line be-
tween the sending
and the receiving
stations, Note the
difference between
the current curves
of the two systems,
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antenna can be substituted for con-
denser C. The circuit as shown is
the antenna circuit coupled to tha
oscillator. In this case the antenna
circuit must be tuned to the same
frequency as that produced by the
oscillator.
MODULATION

In a simple tclephone circuit, a
transmitter is connected in series
with a source of constant potential,
usually a dry battery, a line and
telephone  receiver  (Fig. 7A).
When we speak in*o the transmit-
ter, the diaphragm shakes up the
carbon grains and changes the re-
sistance of the circuit, which causes:
a current varying with these voice
undulations to flow in the line.

Before speaking there is a con-
stant current flowing in the circuit,
but no sound is produced in the tel-
ephone recceiver.  Upon speaking,.
this voice current, as it is called, is.
added to the constant current and
causes the diaphragm to move. in
the same way as that of the trans-
mitter and reproduce those sounds
which are spoken into the trans-
mitter, The speech currents are
said to modulate the constant line
current.

In radio telephony, the high fre-
quency current which produces the’
electro-magnetic waves corresponds
to the constant current of the tele-
phone line, while the modulated
high frequency current corresponds
to the modulated line current (Fig.

|L|H| ,
fier—
"WirelessLine A Antenna

Telephone
FRecerver

=2

Sound Reproduced

Radro
Keceiver

fadio
Transimitter

e

Hoatulated High Frequency Current

Jalking
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produced upon conmection & disconnection of recerver

FIG.9D

7B). In the modulated current the ampli-
tudes vary in accordance with the modulat-
ing speech signal.  (Speech current.)

In other words, in order to modulate a
high frequency current with a speech wave,
it is necessary to cause its amgplitude to vary
in accordance with the -speech current. The
following explains one method of accom-
plishing this. . .

Suppose power at unit potential is ap-
plied to the oscillator at E, and that unit
voltage will be produced across V (Iig.
7C). If now Y units arc applied to the
oscillator the output high frequency wil{
be Y times the output under conditions of
Tig. 7C, sec Fig. 7D. If voltages of am-
plitudes, the envelope of which represents
the speech signal, are applied successively,
ffig. 7B, the amplitude of the output volt-
age or current will vary in accordance with
the specch signal “C.”  Electrically we can
modulate the output of the oscillator by add-
ing to the direct current supply speech cur-
rents as indicated in Fig. 7. .

Fig. 7G is a schematic diagram showing
one of the possible ways in which an oscil-
lator output can be modulated by a speech
signal. The speech signal voltage is pro-
duced by talking into the telephone trans-
mitter. This produces the signal voltage
across “A” as indicated in the Fig. 7G. This

© ravio wEWS 1922
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FIG.7F

Showing the Production of Modulated Waves
Step by Step.

is amplified by thc audion amplifier and
applied across the terminals of choke coil
at ¥B.” The voltage has the same form as
that across “A,” but is greatly amplified.
This voltage is addad to the D.C. voltage
from the power supply and produces the
modulated high frequency voltages across
C, the envelope of which is the speech sig-
nal.
DETECTION

Now that we have scen how specch cur-
rents can be produced, and how high fre-
quency currents can be modulated, let us
sce how the modulated waves so produced
at the transmitting station are rcceived and
translated back into sound similar to that
spoken into the transmitter.

Detection probably can be best under-
stood by a consideration of the following
analogies and exampies. Fig. 8A shows a
pendulum and two machine guns, one on
cither side. 1f Gun 1 is fired, the pendulum

High Frequency Source Telephone Recelver
i No Movement
i of 1he
7| Diaphragm.
Drgphragm-| @Mo Sound
100000 Cycles
per Second
©wravio news 192

Fl6.98

In These Diagrams Are Illustrated the Con-

ditions Required to Translate the High Fre-
quency Oscillations Received Into Sounds.

will of course move away from it as the
result of the impact of the projectile; if
Gun 2 is fred, it will be driven in the op-
posite direction. The pendulum will swing
back and forth, providing the shots are not
fired very rapidly. This corresponds to the
case I“ig. 9A in which the tclephone re-
cetver is connected to an Soo-cycle genera-
tor. ‘The diaphragm will move back and
forth in accordance with the driving volt-
age and produce sound waves.

Now suppose the guns are fired alternate-
ly so rapidly that before the pendulum, due
to its inertia, has been, started it receives

Flate Current Moter. N

Grid Bafttery.,
I/P/m‘g Current m Im

¢
A

ol

"7 Hate Bartery
! i
adi®] R
—0+ .
Grid Voltage Fitament Battery’
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The Characteristic Curve of a Vacuum Tube
and the Hook-up Used to Determine It,

an impact from the opposite direction. Ob-
viously the result is no motion. Fig. 9B is
the corresponding casc in which the tele-
phone receiver is connected to a high fre-
quency source. Since the frequency is high
with respect to the natural frequency of the
telephone receiver diaphragm, no motion
and, therefore, no sound rcsults.

Itig. 8 illustrates the case of modulated
high frequency impacts of projectiles on the
pendulum which is produced by firing the
projcctiles at different velocitics from the
guns No. 1 and No. 2 alternately.

Since the sum of the impacts during the
time MN in one direction are equal to thos=
in thce other direction, no motion results.
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Analogy of the Rectification of che Oscillation.
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In Fig. oC, no motion of the telephone re-
ceiver diaphragm results when it is con-
nectad to a source of modulated high fre-
quency currents.

If the gun No. 2 in Fig. 8B ceases firing,
the pendulum will move as indicated in Tig.
8D. Similarly the receiver diaphragm, Fig.
oD, due to the action of the rectifier, would
assume the position indicated as long as
the high frequency is applied to it

In the casc of Fig. 8C, if the gun No. 2
ccases iring, the pendulum will move back
and forth between @ and b, The telephone
receiver similarly, duc to the action of the
rectifier, would move back and forth in ac-
cordance with the modulation frequency
(800 cycles) and produce the sound pro-
duced by the 8oo-cycle current in Fig. gA.

The audion can be made to act as an ap-
parent rectifier by the proper adjustments
and circuit arrangements. In Fig. gF, the
audion is shown arranged so that variations
of grid potential, positive or negative, can
be applied and their effect on the plate cur-
vent noted. The graphs show the plate cur-
rent variation for different values of grid
voltage for a well evacuated audion. This
graph is called the characteristic curve of
the audion.

Fig. 10B is the characteristic curve of the
audion connected as shown in Fig. 10A.

I

X-Volts
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Diagram of Connections and Curve of a Vdcuum
Tube

By the application of a grid battery ot
x volts to the tube, the plate current is re-
duced to P milliamperes and any signal
voltage will be applied at A, will be applied
to the bent part of the characteristic curve.
The high frequency voltage will produce
the heavy line plate current as indicated in
Fig. 10B. This pulsating current will pro-
duce the current shown in dotted lines in
the telephone, which will reproduce the
sound spoken into the radio transmitter.
(Continued on page 1050)
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The New Radio Legislation

E print, herewith, the full official
text from the Washinglon Radio
Telephone Conference, which
took place in Washington during
) the week of Feb. 27th. As we
mentioned in our last issue, there was no
cause for anxiety by the amateurs. The
government has always fully realized the
value of the radio amateur and the experi-
menter; we also predicted our belief that
nothing would be done that would curb our
activities.
. The draft, which we present, herewith,
is, of course, only the recommendation of
the Technical Committes, appointed by Mr.
Hoover, but_we feel safe in saying, that
generally speaking, this draft will probably
become law in onc way or another with
very few changes, if any.

We believe that the amateur has reason
to feel very happy about the new changes
which practically leave his status as it was
before. It may also be seen that his wave
length has been increased somewhat and
he now has a larger wave band than he
had before. e believe that the amateur
will be satisfied with the outcome of the
conference, particularly as the new wave
length, that is 150 to 275 meters, will allow
enough latitude for all experimentation.

It will also be noticed that the recom-
mendation is that amateurs police them-
selves in the future, which is as it should be.
I'he amatcur has donc so with more or
less success in the past, and we believe that
in fhe future he will do even better.

Speaking of the new recommendations in
general, we belicve that the entire Radio
Fraternity, be they commercial, amateur,
or otherwise, will have no. reason for com-

plaint, as all interests seem to have been

taken care of, as well as it is humanly
possible to do without encroachiug upon
any one’s rights and at the same time leave
the road open to the expansion and devel-
opment of the new art.

We all realize that the radio telephone
has brought a revolutionary change not
only in radio itself but in our private lives
as well. \We believe we are not wrong in
stating  that the radio telephone will
change our future habits as much as the
telephone did when the public adopted it.

Regulation we all know was needed; as
long as the regulations are fair to all con-
cerned, radio will now surely come into its
own, and it seems as if the radio millenium
- were soon to be at hand.

Our readers will be informed of all new
developments pertaining to new legislation
in future issues of this publication.
SUMMARY OF PRELIMINARY REPORT OF

THE TECHNICAL COMMITTEE OF THE

RADIO TELEPHONE CONFERENCE B

The Radio Telephone Conference was di-
vided some days ago into committees, of
which one of the most important is the
Technical Committee under the chairman-
ship of Dr. Stratton. .

This committec has now issued tentative
recommendations as to methods and poli-
cies for radio tclephone control. The com-
mittee puts its recommendations forward
for consideration and constructive criticism
by interested organizations with a view to
reassembling again in two or three wecks
to reconsider such criticism.

The recommendations are of great length
and detail. They first point out the ne-
cessity for Government control of Radio
telephones as the only solution to the pres-
ent chaos of interference: that unless there
is definite rcgulation of all telephone trans-
mitting stations the whole system will be
destroyed by interferences.

By H. Gernsback

In order to accomplish this the commit-
tee recommends that the cxisting powers of
the Department of Commerce should be
extended to complete control of transmit-
ting stations. It does not recommend any
control of receiving stations. .The com-
mittee recommends that wave lengths be-
low 6,000 meters should in a general way
be reserved for radio telephone service but
that those wave lengths which have become
fixed in service for telegraph service with-
in this range, such as SOS signals, shall be
retained. But it is the hope and expecta-
tion that the radio telephone may ulti-
mately keep the whole range from zero to
6,000 meters,

The committee considers that the present
development of the art warrants the sepa-
ration of twenty different wave bands with-
in this range, of which seventeen lie be-
tween zero and 2,000 meters. In the as-
signment of these wave bands the com-
mittes recommends that priority first be
given to broadcasting service and that sec-
ondarily, broadcasting service itself should
be divided into priorities in the following
rotation, first Government broadcasting;
second, educational and public broadcast-
ing; third, private broadcasting, including
entertainment, news, etc., and fourth, toll
broadcasting.

Reservation of wave lengths between 150
and 275 is made for amateurs and some
opportunity in experimental wave lengths
would be assigned to them in addition.
The committee recommends that amateurs
shall police themselves as to division of
their wave bands between differcnt varie-
ties of amateur work. The commiitee rec-
ommends in addition to the establishment
of wave bands for different services in va-
rious priorities that it is also neccssary to
limit the amount of power used in trans-
mitting stations, thus limiting cach of them
to some special zone in order to further
limit interferences and enable a wider va-
riety of wave lengths to be assigned to
different localities. The committee also rec-
ommends that the time of day occupied by
different transmitting stations for different
services should be placed in control.

The conference strongly recommends the
extension of authority of the Government
into thorough control of transmitting sta-
tions and that the radio telephone may be
considered a public utility.

The tentative recommendations follow:

TENTATIVE REPORT OF DEPARTMENT OF
COMMERCE CONFERENCE ON
RADIO TELEFPHONY

Resolved, That the Conference on Radio
Telephony recommend that the radio laws
be amended so as to give to the Secretary
of Commerce adequate legal authority for
the effective control of the establishment of
all radio transmitting stations except ama-
teur, experimental and Government stations
and of the operation of non-governmental
radio transmitting stations.

Resolved, That it is the sensc of the
Conference that radio communication is a
public utility and as such should be regu-
lated and controlled by the Federal Gov-
ernment in the public interest.

Resolved, That the types of radio appa-
ratus most effective in reducing interfer-
ence should be made freely available to the
public without restriction.

I, ALLOCATION OF WAVES

A. It is recommended that waves for
radio tclephony be allocated in bands ac-
cording to the class of scrvice as follows:

www.americanradiohistorv.com

RECOMMENDED WAVE ALLOCATION

Wave Frequency
Length, Kilocycles

Meters per Second
(1) Transoceanic radio telephone 6,000 50
experiments, non-exclusive.. 5,000 60
(2) Fixed service radio tele 3.300 90.9
phony, non-exclusive....... 2,850 105.2
1 3) Mobile service radio tele- 2,650 113.2
phony non-exclusive ...... 2,500 120
(4) Government b r o adcasting, 2,050 146
non-exclusive ............. 1,850 162
(5) Fixed station radio tele- 1,650 181.8
phony, non-exclusive....... 1,550 193.5
(6) Aircraft radio telephony 1,550 193.5
and telegraphy, exclusive... 1,500 200
(7) Government and public 1,500 200
broadcasting .............. 1,050 285.7
(8) Radio beacons, exclusive.. 1,050 285.7
950 316
(9) Aircraft radio telephony and 950 316
telegraphy, exclusive ...... 850 353
(10) Radio compass, exclusive.. 850 353
750 400
(11) Government a n d public 750 400
broadcasting, 700 miles in- 700 428
land ...l 5006
(12) Mobile radio telephony, non- 750 400
exclusive .........ciiiius 650 462
(18) Mobile radio telegraphy, ex- 650 462
clusive ......oiiiiiiiee. 525 872
(14) Aircraft radio telephony and 525 572
telegraphy, exclusive ...... 500 600
(15) Private and toll broad- 435 690
casting, exclusive ........ 310 968
(16) Restricted special amateur 310 968
) - radio telegraphy, non-ex-
clusive ....... ... ..o
(17) City and state public safety 285 1,052
broadcasting, exclusive 275 1,091
(18) Technical a n d training 275 1.091
schools (shared with ama- 200 1,500
L9 oG san 0a 6 G0 0 B A 6L opG
(18) Amateur (exclusive, 150 to 275 1,091
200 meters) (shared with 150 2,000
technical and training
schools, 200 to 275 meters)
below  above
(20) Reserved .+ ..ccovvoiinn. 150 2,000
Note 1. The terms used in the above
schedule are defined as follows: “Broad-

casting” signifies transmissicn to an un-
limited number of receiving stations with-
out charge at the receiving end. It in-
cludes : .

(1) Gowermment broadcasting signifying
broadcasting by departments of the Fed-
eral Government:

(2) Public broadcasting signifying
broadcasting from public institutions, in-
cluding state governments, political sub-
divisions thereof, and universities and such
others as may be licensed for the purpose
of disseminating informational and educa-
tional service:

(3) Private  broadcasting signifying
broadcasting by the owner of a station,
as a communication company, a store, a
newspaper. or such other private or public
organization or person as may be licensed
for the purpose of disseminating news, en-
tertainment and other service: and

(4) Toll broadcasting signifying brogd-
casting by a public service radio telephone
company as a paid service.

(Other definitions to be added.)

Note 2. A station carrying on ‘two- or
more of the broadcasting services specified
in classes 2, 3 and 4 must be licensed for
each class of service.

Note 3. Public broadcasting may tempor-
arily be permitted to be done at the wave
bands assigned to private and toll broad-
casting, with a change to the assigned
fonger waves at a later date.

Note 4. Municipal and state radio tcle-
phone service for public safety should in
small cities be conducted by interrupting
the broadcast service of classes 2, 3 or 4
in case of emergency. In large cities this
service will ordinarily have its own station
and will use the wave band, 275 to 283
meters. assigned to such service. .

Note 5. Private detective agencies desir-

(Continmed on page 984)
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The New Radio Broadcasting Station WGY

RADIO broadcasting station, more
powerful than any now sending out
programs, has heen installed by the
General Electric Company at its
plant in Schenectady, N. Y.

From the roof of <

is within reach of the studio director at all
times. Not until he throws a switch can
anything recach the antenna. A telephone
attached keeps him constantly informed just
how the program is going out and allows

there is nothing in this room to indwcaté

it as different from any musical studio.
In the apparatus room, the sound waves
are put through a number of steps of anw-
plification by mecans of vacuum tuhes which
increases their vol-

a five-story factory
building, two towers
183" high and spaced
350" apart, support
an antenna at
such height as to
give the wircless
waves unohstructed
freedom to travel
equally well at a
speed of 186,000° per
sccond in all direc-
tions, )

This station has
not Dbeen regularly
operated, nor has an
advance announce-
ment heen made of
the impromptu or
test programs sent
out, - which would
cause amateurs to
be listening, yet, let-
ters have been re-
ccived from such
distant points as
Cedar Rapids, Iowa,
Minneapolis, Minn,,

ume thousands of
times. The amplified
sounds are then put
into a wire and sent
to the broadcasting
station, where they
enter another bank
of wvacuwm  tubes,
known as modula-
tors or molders of
the electric waves

Direct current at
a high voltage is
necessary for the
operation of a trans-
mitting station. To
obtain this, a 2z0-
volt alternating cur-
rent line, which 1s
but little higher than
the voltage used for
lighting purposes it.
the home, is hopsted
to 30,000 volts by
means of a trans-
former. This voltage
is then applied to g
number of vacuum
tubes, acting as rec-

and Santa Clara,
Cuba, the last place
being 1450 miles dis-
tant announcing
that the programs
have been heard.
These reports come
from operators who, in an cvening's ex-
perimentation with their receiving sets, have
accidentally come upon the waves from
Schenectady and are no indication of the
distance this station may be heard.

Broadcasting stations, with but a fraction
of the power of this station, have been heard
at distances of 2,000 miles or more, under
favorable atmospheric conditions.

The General FElectric station has been
licensed to operate on” a 360-meter wave-
length under the call letters of WGY. It
is equipped with the most modern of radio
apparatus, including the multiple tuned an-
tenna which, hecause of its many advan-
tages, has been installed in Radio Central,
the world’s most powerful commercial sta-
tion at Rocky Point, 1.. T, and other Traus-
aceanic stations of the Radio Corporation
of America.

A three-room studio, where the programs
are produced, is located in a company office
building, 3.000" from the transmitting sta-
tion. One room is used as a reception room
for the artists, where they may sit and
chat until their time on the program arrives,

Schenectady, N. Y,

without danger of interfering with what is )

going on in the studio. The second room
is the studio, where a concert grand piano.
a victrola, an organ and other e¢quipment
for the artists are to be found. Ilere a
number of portable microphones which
are commonly known as pick-up devices
can be shifted about to locations hest suited
for the reception of announcements, musical
pumbers, or whatever may be sent out. In
the room on the opposite side of the studio
is apparatus for amplifying the sound waves
before they are transmitted by wire to the
broadcasting station.

A switchboard in the studio, which lights
a red light when the station is in operation,
thus warning persons in the room that
whatever they may say will be sent out to
thousands of cars of an invisible audicnce,

Interior of Transmitting Room in WGY,

The Picture Shows Tube Sets, Control Board and Other Apparatus.

Out From Another Building Nearby.

Photograph by courtesy of General Flectric Co.

him to change position of the artists or .
I

microphone, if such is necessary to improve
the tone quality of the eotertainment.

With the exception of the small pick-up .

devices or microphones and the switchboard,

General Electric Co.’s Radio Broadcasting Station,
This is the Most Powerful Radio Broadcasting Station in the Country,
The Programs Are Sent

_\?-"!::__\_"-._

One of the 183-Foot Towers Supporting the An-

tenna of the General Electric Co.’s Radio Broad-

casting Station, Erected on the Building Where

the Powerful Transmitting Apparatus is TLo-
cated.

Pioto by courtesy of General Flectric Co.
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tifiers, which change
the voltage to direct
current. Placed he-
tween the rectilier
and the modulator
or molding tubes, is
a high power oscillator tube. The elcctric
power entering this tube sets the ether into
vibration and upon these vibrations the elec-
tric waves, molded into shape in the modo-
lator tubes, are sent to the antenna o go
out into space. R ,

BROADCASTING OF SONGS BRINGS
NEW PROBLEMS.

The musical activities of the various radio
broadcasting stations- have not only been
looked upon with interest by publishers and
allied Hnes, but the rapid developments,
scope and power of this new device have
teatures which many in the music publish-
ing field helieve will result in time to their
disadvantage. .

As the publishers sce it, there are many
good features attached to the broadcasting .

. of songs and before any action is taken re-

garding such activitics, which might be
considered premature, the publishers” seem
willing to awhit developments. They feel
that from several directions, in case the
future development of the radio in its pres-
ent use hecomes disadvantageous to their
interest, they have the power to curtail such
activiities, at least, under the present
method of programing and with the song
material involved.

Where the wireless program is received
in an opera house, hall, or public audi-
torium, etc, the publishers, puarticolarly of
popular music, see no evil, but much good.
It % the amateur receiving stations and the
future development of such that bring up
questions that may develop into problems.

Conclusions can hardly be reached at this
time, however, and the trend of develop-
ment of wireless telephony seemingly takes
many angles. Tt is thought in some circles
that wircless will replace theatre orchestras;
at least in motion picture houses, and this
is ‘quite possible,
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Methods of Transmissi.on Used in Broad.—

This Operator is Holding the Wicrophone Mear the Victrola Horn

Casting Stations

Notes Produced on Wine Glasses, by an Artist, at One of
the Broadcesting Station Studios,

& Transmitting Musical
of the radiophone stations the microphone is supported on a stand,
so that the radio audience ard attached to it is either an ordinary
may correct their time large megaphone or one of special design
pieces. At one o'clock some which is best able to collect the sound
general news is sént out waves of the singer’'s voicer and convey
and more selections of tiem to the microphone. It is supported

and Transmitiing the Record by Radio. music. Each hour, there: .zt a level with the head of the singer.

broadcasted by scores of stations

throughout the United States on
regular schedule. With suitable receiving
apparatus it is possible for people living 1n
almost every section of the country to listen
cach hour of the day to programs of various
descriptions, providing them with education
and entertainment. Seldom is a station un-
abie to keep to its schedule by reason of
breakdown. Their programs are published
in the daily newspapers. Most of them
commence broadcasting at 11 :00 A. M., play
one or two selections on the Victrola, and
posstbly give a weather forecast. At noon
the time signals from the Navy Staticn at
Atlington are received and relayed by some

MUSIC and speech is today being

after, a brief program is - Sometimes another microphone with mega-
sent out. In the evening speeches by well- phone attachment is held near the piano.
known men and women are made on vari- With one or two large and suitably de-
ous topics, and musical concerts of one or signed horns, it is possible for an entire
two hours duration broadcasted. ~ The crchestra to play in the studio and their
music is provided by artists of the opera music be conveyed by the imicrophones to
and stage. Vocal and instrumental music the transmitting apparatus.
is enjoyed nights by thousands. - It 1s manifest that one of the most im-

- In transmitting this music, various meth- portant features of music and speech

ods are used. In cennection with the sta- transmissions is the microphone. The
tion there is a studio in which the artists method at present used has been adopted
sing or play. There is little or no sign of as the result of years of experience to
radio apparatus. The transmitter is in an- find the best method of modulation.

cther rcom and the only connections be- Radio telephony is obtained by the
tween the two rooms are the wires leading  vezriation at audio frequency of the ampli-

to the microphone. One micrcphone is  tade of radio frequency waves..

very often all that is necessary. If an It is essential that the radio frequency
artist is singing to piano accompaniment, (Continued on_ Page o84)

Reading the Weather Report to the Thousands of Radio Audiences in An Artist Singing into the Microphone at Ome of the Broadcasting

Their Homes,

Stations and Playing His Own Accompaniment on the Piano. Note tpe
Two Horns, One Being Used to Pick Up the Voice, the Other the Music,

www.americanradiohistorv.com
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Fort Wood Broadcasting Station WUP

YCR, at TFort

Wood, New

York Harbor, is
one of the most recent
of the radio telephone
broadcasting stations
and is, in many ways,
unique,

The station has bheen
placed at the disposal
of the Amateur Radio
Reserve, 2nd  Corps
arca, by the Signal
Corps and is broad-
casting entertainments
each night from 9 to
0:55 p.m., on a wave-

of the military service.
However, due tc the
close cooperation and
cantact maintained with
the Signal Corps of the
Army, the organization
represents probably the
closest association ama-
teurs have ever enjoyed
with official recognition
of their services to radio.
Great care is exer-
cised by the Executive

- Comumittee to assure
.themselves that the
© amateur stations desig-
nated as relay points

length of 1260 meters.

Many features incor- - Fort Wood From the Hudson River.

porated or proposed for

imorporation in the

Iroadcast programs of the Amateur Radio
Reserve, in most cases, be original and of
vital interest. They will include educational
and amusement details that will appeal to
all interested radio men.

rying on official traffic, and in addition,
prepared to carry on the radio communi-
cation of the government when calied upon

hy any governmental department,
The amateur radio reserve, znd Corps,
Area, U. S. A., is strictly a

Note Antenna Tower on the Right.

are of the highest type
and eﬁicicnc_\‘, both as
regards the equipment
and the operators. To
such stations as meet the requirements of
the. Executive Commitiee, a station certifi-
cate is allotted, desmnatmg the station as
thoroughly qualmed to maintain reliable
service in carrying on official trafhc. The

?
4

A 3

civilian organization, not ob-
ligated - in  any way to
cither military service or
military training, other than ob-
taining for the benefit of the
amateur the full benelits ex-
tended by the Signal Corps to
all amateurs in a broader man-
ner than might be obtained by

On the Left is Shown Omne of ‘the
Towers at WYCB and on the
Right the exterior of the Operat-
ing Room. Note the Lead-in to
the Roof. Below is Shown a View
of the Interior of the Station. In
the Center May be Seen the 3 K.'W.
Transmitter. The Operator on
the Left is Broadcasting a Gramo-
phone Record.

the individual. The organiza--
tion functions under its Execu-
tive Committee, which is com-
posed of men of the highest
standing in the commercial,
educational and amateur radio
fields, and includes no members

Committee re-

The ‘amateur
radio reserve,
2nd Corps Area,
U.S A, is an or-
ganization of
high-class radio
men with which
the Signal Corps
of the Army is
codperating to the
greatest extent in
transmitting cdu-
cational infor-
mation and as-
sisting the ama-
teur as faras pos-
sible.  This or-
ganization is de-
veloping a m a-
teur station relay
routes from the
Fort Wood Sta-
tion to all sta-
tions of the
Army for the
purpose of form-
ing a reliable and
cHicient net work
of amateur sta-
tions, capuable of
and a(tuall car-

serves the right
to recall the cer-
tificatc in the
event of disman-
tlement of the
station or for
other cause,
Although all
amateur stations
are not permitted
to act as relay
points in the net
work and receive
certificates, there
Aare many other
features dear "to
the hearts of all
amateurs which
the Amateur Ra-
dio Reserve, in
codperation with
Army authorities,
has placed at the
disposal of its
members, among
which are Free
calibration of
wav e meters;
(Continued on
paye ol)
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Washington Notables Listen In

© By Usnderwood & Underwood.

©® By Underwood & Underwood.

O much interest has been
Sarouscd in Washington by the

phenomenal  development of
radio telephony during the last
few months, that many well-known
government officials have expressed
an eagerness to hear what it is
all about and whether it is really
true that one can hear music and
specches by radio.

Secretary of Commerce Hoover,
after so much discussion on radio at
the conference called by him lately
at Washington, is seen at his office
in the Department of Commerce,
listening tn on the amateurs at
first hand. Secretary of the Navy
Denby and General Pershing are
listening to one of the broadcasts
of the government station at Ana-
costia. Other government officials
have had receivers installed in
their homes or offices angl are en-

-
'

p. m. on Wednesday and Friday
nights. The first hour is usually
devoted to speechss on various
topics while during the last hour
music is sent out. The President
had invited a few friends to hear
the music and he, himself, seemed
greatly pleased with the results.
The next day he told inquiring
correspondents that he had heard
a band concert by wireless tele-
phone the previous night. The
correspondents immediately had
visions of the President hearing
music at least from Eurépe and
scemed distinctly disappointed
when Mr. Harding told them that
the transmitting station was only
a few miles away. But, newspaper
correspondents to the contrary, re-
ceiving apparatus which is made
for the President is as limited as
that made for any ordinary mortal.

thusiastic in their ypraise of the
radiophone.

President Harding led the way
by ordering the installation of re-
ceiving apparatus at the White
House. The familiar sound of
“NON transmitting,” followed by
a few broadcasted selections on the
Victrola, or a speech on some subject of
popular interest, are now being heard on
the President’s loud-speaker. Intermingled
with it, possibly, is the crackling of static
or the whistle of the carrying wave as the
Chief Executive sits in front of the bake-
lite turning thc dial. Not many of us ex-
pected so soon to have the President of the
United States listening in with us and ex-
periencing the same subtle joy that is ours
when we succeed in wning in a distant sta-
tion. [t demonstrates as nothing else could
the great advancement that has been made
in amateur and commercial radio. Radio
has at last actually invaded the sanctity of
the offices of the President and he is en-
joying it. Others Lave followed his lead
and the highest of the land are now mem-
bers of the great fraternity of Radio.

When it became known that the President
was anxious to hear some of this “wirzless
music,” about which the whole country
seemed 1o be rapidly growing crazy, there
was keen competition as to who should ob-
tain the order for its installation. Manu-
facturers of different makes of apparatus
offered their services. President Harding
patronized local trade, however, and gave

® By Underwood & Underwood.

Some of the Washington Officials Who Have Taken up Radio.
retary Hoover, After the Radio Conference. is Listening in on the
Amateurs at His Office in the Department of Ccmmerce, While Sec-
retary of the Navy Denby and General Pershing Are Hearing the

Broadcast of the Anacostia Station.

the order to the Navy Departmeat. The
Navy Department had everything in readi-
ness and the receiver was installed. It was
set up on two of the shelves in the book-
case beside the President's desk. At first
the loop aerial was used. but the President
seemed to have contracted the radio bug in-
fection and immediately wanted to hear
some more distant stations than the loop
provided. An outdoor antenna was thers-
fore erected and now, when he has a few
moments to spare, Mr. Harding tunes up
and listens in to stations located all over
the United States. His receiving apparatus
is also adapted for receiving on the longer
wave-lengths, and, if he learns the code, the
President will soon be rcceiving his Euro-
pean news direct from POZ. The receiver
consists of short and long wave regenera-
"tive tuner with two steps of amplification.
Signals loud enough to be heard at a dis-
tance are obtained with a loud specaker.
The first music to be rcceived with the
" President’s wircless outfit was a concert
played by the Government station at Ana-
costia, which is less than threc miles from
the White House. The station broadcasts
special programs from 7:30 p. m. to 9:30
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The possibilities of this mani-
festation of official interest in am-
atcur radio are boundless. Re-
ceivers have been installed in
thousands of homes throughout
the country and continue to be in-
stalled daily. When the occasion
warrants, it will be possible for
the FPresident to spcak directly from the
White House to thousands of the citizens
of the Republic with an ease and rapidity

Sec-

and a personal appeal which would be im-

possible by any other method '

At election time candidates will be able
to speak personally to the constituents and
possibly swell the number of votes cast for
them by a personal explanation of the de-
tails of their campaign.

News of an official character may be con-
veved to the people directly from its source
and without the medium of newspapers.

The House of Representatives has re-
cently passed a resolution authorizing the
mnstallation of a radio telephone transmitting
apparatus in the Capitol Building, by means
of which the debates of the Senate and
House of Representatives will be broad-
casted to all. This resolution is of such
importance, and will prove so interesting
to the amateur radio man that we quote
it in full.

67TH CONGRESS—2ND SESSION

H. J. RES. 248
IN THE HOUSE OF REPRESENTATIVES
February 27, 1922.

(Continued on page 1024)
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Radiophpne for Trains

HE installation of Ra-

dio stations on moving

trains is not ncw. The
Marconi company, a long
time ago, installed on the
New Jersey line some spark
sets which were used to -
communicate with the sta-
tions installed at various
points, so that the trains
could keep in constant touch
with any of these. Later,
some Radiophone sets were
tried, but did not give all the
results expected. These
were of the DcForest type,
using a tungsten arc and
later, vasuum tubes. More
recently, extensive experi-
ments along this line have
been carried out in Europe
and have proved a very pracs

On the roof of the cars is
erected a small aerial, about
50’ long, that is, the length
of the car itself, and 1’ high.
At the fixed stations, the
aerial consists of a single
wire erected between two
telephone poles, in parallel
with the telegraph wires.
The transmitting set consists
of a small cabinet in which
two tubes, furnishing about
I2 to 15 watts, are mounted
with a tuning ~ instrument,
the recciver being a four-
tube amplifier connected with
the tuner. During recent
tests on the North line, a
special train equipped with
such a -station, run over
about 20 miles, at a speed
reaching at times 50 miles

tical means of communica-
tion for the passengers on
trains of the Berlin-Ham-
burg line, on which the first
sets were installed there.
The illustrations on this

page show two cars cquipped Witih' acrials,
which may be used cither connected in paral-

lel, or one acting as an acrial

Photo, Underwood & Underwood

Adbove is & View of a German Train Equipped With a Radio Phone Station, Below
May be Seen the Aerial on One of the Cars.

scheme, thanks to the vacuum tube trans-
mitters, proved very efficient.

Note the Arrangement of the Wire.

was

per hour, and going away
from the telegraph wires
while passing through sta-
tions. The distance between
the train and the telegraph

wires was, at the time,

200, and during all the trip communication

excellent and modulation reported
perfect.

and the other as a counterpoise. [n
other types of sets, onc aerial is
used for transmitting and the other
for recciving.

In IFrance, experiments have
been carried out since 1919 and
have proved so successful that
Radiophone sets have been adopted
by two companies, to be installed
on trains; these function on the
principle of guided wave Radio
telephony.  Since the beginning of
the experiments, the engineers who
designed the sets thought of using
the telegraph wires, which run
along the tracks, as a means of

It appeared, during the tests, that
the intensity of the reccived sig-
nals was not influenced by the dis-
tance hctween the train and the
station, which leads to the hopc
that considerable distances will he
covered, without increasing the
power of the sending set. The
energy reccived at the station is
such tliat a relay may easily be op-
crated to close the circuit of a
bell, or other signalling device, to
call the operator, when it is de-
sired to communicate with him.

Thanks to the duplex system, it
is possible to use this Radiophone

guiding the Radio waves,-and this

The Aerial Seen From One End,

(Continued on page 9ub)

Talking from Office to Ship at Sea

cral Manager of the United States
Lines, is the recipient of hundreds of
telegrams and letters of congratulation on
account of his pioneer work in using the

THOMAS . ROSSBOTTOM, Gen-

wireless telephone in communicating
with the big liner “America” a short
time ago.

Maritime history was made by Mr.
Rossbottom in his use of the wircless
telephone in receiving the report of
his Captain and in transmitting or-
ders to the ship. This is the first
time in history that the commander
of 4 merchant vessel has made his
report to the operator by wireless
tclephone, and that orders from the
operator were transmitted to the ship
by the same medium. The occasion
tor this was the arrival of the steam-
ship "America™ on March 6.

While the “America” was stili a
considerable distance from Ambrose
Cliennel Lightship, Mr. Rossbottom
was connected up through the pow-
cr'r_ul_:~tatmn at Deal Beach, N. J.
Within ten minutes after the eall was
made Captain William Rind, of the
“Awmerica,” was on the talephone.
After an exchange
Captain Rind told Mr. Rossbottom
the speced he was making. and the
time he expected to reach Ouarantine,

Mr. Rossbottom in reply gave his instruc-
tions to Captain Rind concerning the spe-
cial arrangements which had been made
with the Public Health officials at the
Quarantine station for the passing of the

of greetings |

Mr. Thomas H. Rossbottom, General Manager of the United
Water Lines, Speaking From His Ofice to the 8.8. America
at Sea by Radiophone.

www.americanradiohistorv.com

vessel beyond the sunset hour.

Mr. Rossbottom and Captain Rind con-
versed for scveral minutes,
tom talked over the telephone at his desk,
the one that is normally used in his daily

Mr. Rossbot-

business, and without any special ap-
pliances.. Conversation was success-
fully exchanged with the vessel at a
distance of 370 miles and was
achieved as the result of a long se-
ries of tests which have been con-
ducted by the American Telephone
and Telegraph Co. in co-operation
with the Radio Corporation of
America. The apparatus on the S.S.
“America” was installed by the Ra-
dio Corporation of America and Mr.
J. I TFarrington, of the Western
Electric Co., was in charge of the
station in so far as the telephony
tests were concerned. On shore,
special apparatus was installed by
the telephone company at Deal
Beach, N. J., for transmission pur-
poses, whils Elberon, N. J.. acted as
the receiving station. Many ama-
teurs have heard these tests in opera-
tion and “2 X J calling KDOW?” has
become quite a familiar sound to
them. Subsequent to the initial con-
versation between Mr. Rosshottom
and Captain Rind. President II. B.
(Continned on page 9uy6)
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Freak Receiving Sets

i
-

e
Conibation

A Close-up of the Radic Garter in Action, Show-
ing One of the Snap-Chains Being Held to
Ground.

OCKET wireless sets have been for
P some vears an accomplished fact, but
it remained to the present boom time
in radio to develop the spectacular in small
1eceivers.  Pocket wireless sets are, in
fact, no longer restricted to the pocket.
They -appear today in the form of rings,
garters, books and in other weird and
wonderful designs.  Some of these are
NMustrated on this page. They are all
products of the wide interest in radio
which has developed recently. They serve
their purpose in drawing the attention of
the public to radio in a striking manner.
On of the girl reporters on the “Post

The Radio Garter, Invented by Walter P. Mii-

fer, Staff Photographer of the Post-Intelligenc-

er. One of the Eye-Glass Snap Chains is Con-

mected to the Antenna and the Other to the
Ground,

Intelligencer” was so fascinated by her
new hobby that she decided she simply
must have some convenient method of car-
rying it around with her; so her mechanic-
ally inclined friend, Mr, Walter P. Miller.
staff photographer oif the Post Intelli-
gencer, invented a complete receiving set
for her in the shape of a garter. Wire
ts wound round a piece of stiff cardboard
and covered with silk to give the appear-
ance of a lady’s garter. Attached to this
are two ordinary eye glass snap chains,
one of which is held under the foot to
make a ground, and the other connected
to a coil of wire in the wearer’s hat, form-
ing the antenna. The crystal detector is
in a glass tube attached to the garter and
there are two little binding posts for the
telephones.

Mr. R. G. Rinehart of Elizabeth, New
Jersey, has invented a receiver made in the
form of a ring. This little set measures
one inch in length, five-eights of an inch

This Girl Reporter is Seen Wearing the Radio
Garter in Her Office, anc¢ is Showing the
Method of Rece ving.

wide and seven-sixteenths of an inch in
thickness. It is believed fo be one of the
smallest sets in existence. An umbrella is
used as an antenna.

The other young lady illustrated who
iooks as though she was reading a bock,
is really correcting her watch by the radio
time - tick. The receiving set is made in
the form of a book, with two pancake-
wound coils, the inductance being varied
on the variometer principle. The crystal
detecter is mounted in the binding of the
book, and resembles a fountain pen. The
cap is removed to adjust the “cat-wisker”
handle.

There have been many other such inven-
tions of a similar nature. One warm
day next summer we fully expect to be

UL T

On the right is
& young lady cor-
© reciing her :
watch with a
radio receiver
in the shape of
a book.
The farmer on
the left is
warned of ap-
proaching meal- -
time by his son’s
radiophone,

I ARG R
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ture dials will
be concealed
inside his plug
hat.

The photo-
graph of the
old f{farmer

with the two-
slide tuner bal-
anced on his
plough is inter-
esting, Until
this new-fangl-
ed wireless
business came
into his home
the old farmer
had been able
to pretty accur-
ately judge
meal-time b y
the normal
state of his
appetite.  Evi~
dently, h o w-
ever, he had

; &;j{!
}

i

i 1 tft
T

SRR IV

misjudg e d
once or twice

The Radio Ring in Operation.

Obtained,
‘Ways Than One.

confronted by the alarming spectacle of an
ciderly gentleman standing in the middle
of Times Square, holding aloft a large
umbrella and making strange adjustments
with his plug hat. When the crowd has
subsided and the traffic resumed he will
explain that he was merely correcting his
watch by the time tick from Washington
ard that the best ground he could find
was a manhole in the middle of Times
Square. His wireless receiver with minia-

This Set is Most Ef-
ficient in Wet Weather, as a Good Ground Can be
The Umbrella Antenna is Useful in More

“ and his son,
who had in- :
stalled a radiophone on the old farm,
fitted his father’s plough up with a
receiving set. Now, when meal time
approaches, the old farmer is given
ample warning by his son. An occasional
piece of jazz also helps the old man to
l:cep happy while he is working.

SCHEDULE FOR RADIO PHONES
REVISED.

A revision of the radio telephone broad-
casting schedules has been made at a meet-
ing of the various representatives of the
operating stations in San Francisco. The
mecting, held under the direction of the

One of the Smallest Radio Sets in Existence Made Into the Form

of a Ring.

Pacific Radio Trade Association, was pre-
sided over by the president, A. H. Halloran,
cditor of “Radio.”
The schedules follow :
Telephone Schedule — Northern California
“Inland Stations.”
Every Afternoon except Sunday—
4:00 to 5:00 p. m—Oard Laboratorics,
Stockton. Press.
3:30 to 6:30 p. m.—Hobrecht. Sacramento.
Press and concert.
SUNDAY—

2:00 to 3:00 p. m—OQard Laboratories,
Stockton.  Concert.

(Contined on page 1012)

A Portable Regenerative Receiver

HE receiver shown in the illustration

is probably one of-the most compact

regencrative receivers ever made, [t
was designed and made by Mr. J. Mc-
l.aughlin of New York.

The inductances are basket-wound coils
arranged on mountings in the same manner
as fuses in fuse Dblocks. The distance
between the coils may be varied

coils or honeycomb coils may be used to
reccive at longer wave lengths. The bind-
ing posts on the ouiside are connected to
the flament battery, plate battery and tele-
phones. As the make of tube used operates
ot four volts for the filament, it is possible
t0 use three dry batteries for this purpose.

" The only additional equipment necessary

for a complete receiving outfit would be a
small plate battery, a pair of telephone te-
ceivers and a coil of aerial wire. The
whole outfit may be carried in a case meas-
uring five cubic inches. This is about the
size of a Graflex camera case.

YOSEMITE LINKED TO WORLD
BY RADIO.

by turning them outward or in-
ward. When these coils are
removed, and laid side by side
in the rack provided for them,
the box in which the receiver
i1s built may be closed, with "
only the hinding posts showing
on the outside. The size of the
closed receiver is only ‘three
inches by four-and-a-half inch-
es by one inch. An RAC-3
type of audion is used as a
detector. The condensers cach
consist 6f two aluminum plates
separated by a mica disc. By
changing the distance betwecn
the two plates, the capacity of
the condenser is varied. A
small D. P. D. T. switch for
changing the primary condenser
from a series to a shunt posi-
tion is provided. The knob of
the filament rheostat is seen in
the illustration on the right,
while the V. T. may be seen on
the left.. The circuit used is a

Because Yosemite Valley is
literally a “hole in the ground”
some wireless experts declared
local conditions were entirely
against successful operation of
a wireless station there. Yose-
mite’s granite cliffs rise straight
into the air for 3,400, 4,000 and
occasionally 5000 feet. Never-
theless valley folk recently have
been getting news  reports,
weather  predictions; market
quotations and lots of good
music right out of the air, with
no other aerial than wires
strung between two of the giant
trees with which the valley floor
is forested.

Edwin J. Symmes of Ala-
meda put in the first wireless
set for his own amusement and
has received messages from
several score damped and un-
damped wave stations, includ-
ing  Honolulu and — Catalina
Island. Government authorities

regenerative one with primary
and secondary condensers.
1f desired, different sizes of

This Receiver When Closed Measures Only 3x4); x 1 inch and Yet is Just
As Efficient as Most Regenerative Receivers of Larger Size.

www americanradiohistorv com

also have put in a station, which
will be used to keep in touch
with the outside world.
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HIS Department is open to all readers. It matters not whether subscribers or not. All photos are judged for best arrangewent and efficiency of the
apparatus, neatuess of connections and general appearance. In order to increase the interest in this’ department, we make it a rule not to publish
photographs of stations unaccompanied by a picture of the owner.

We prefer dark photos to light bnes. The prize winning pictures must be on prints not smaller than 5 x 7. We cannot reproduce pictures smaller
than 3% x 3%4”. All pictures must bear name and address written in ink en the back. A letter of not less than 100 words giving full description of the
station, aerial equipment, ctc., must accompany the pictures. .

PRIZES: One first monthly prize of $5.80. All other pictures publisted will be paid for at the rate of $2.00.

Station 9HY of Chicago, lI.

This Month’s Prize Winner

variometers are used in
series with the large va-
riometers, which gives an
adjustment much finer
than a nechanical ver-
nier. In tuning in CW,,
a complete throw of the
vernier variometer dial
is equal to but three
white lines on the large
variometer dials. The
tuner is completely

This Well-Designed  Set
Was Built Entirely by the
Owners, J. H. Jay and C.
W. Clark., Note the Ex-
cellent Workmanship of
t h e CW. Transmitier
Shown Below.

shielded with grounded
copper plates. The long-
and short-wave tuners
are in identical mahogany
cabinets and form a sym-
metrical lay-out with one
above the other.

The detector and three-
stage amplifier unit is
mounted in a large ma-
hogany cabinet. A grid
variable condenscr and a

TATION gHY is located at 43-piate variable phone condenser
6027 Kimbark Awenue, Chi- } ] i i ; are included in this unit, as is a
cago, Ill. and was completel) - e o to s0 voll meter for giving de-
deslgned and built by J. H. Jay tector B battery readings. A
and C. W. Clark. three way cam switch gives an off,

A C.W. set using CW., L.CW. “A” battery, and “A” with “B”
and M.C.W. is the prmcxpal trans- battery positions. When set upon
mitting unit, while a one-half K.\V. a low cabinct the above tuit forms
spark set forms a sccondary trans- a complete symmunetrical recciving
mitting unit. Lither may be used unit w‘lth connections made by
by throwing a switch. short nickel plated bars. There is

The recelving set comprises a no-howling on three stages, as Lne
long-wave tuncr cmploying duo- ampllt\ma transformers are spaced
lateral coils, a short-wave regen- very far apart, the same being
erative tuner, and a detector “and true of the tubes.
three-stage amplifier. Either the A small cabinet with one stage
long- or the short-wave tuners of radio frequency forms an inter-
may he used by throwing a four- mediate unit between the short-
pole douhle-throw switch. Wave- wave regenerator and the detector
lengths of from 150 meters to 20,000 and three-stage audio {requency
meters can be covered. The long- amplifier wnit. The plate vario-
wave tuner is made up of a trlplo meter of the regenerator acts as
coil geared mounting with two 43- the radio frequency air core trans-
plate variable condensers, the lat- former. In this same cabinet is
ter being a series parallel con- also contained an “A” battery po-
denser, The shor(-wave regen- tentiometer.
erative tuner is made up of the As the complete recciving set
usual plate and grid variomeoters océupies the entire length of the
with double tap coupler. Vernier (Continued on. page 974)
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Station 7XG af Portiand, Oregon

Owned by Willard P. Hawley, Jr.

signed and built by Mr. Chas. Austin,
President of the Northwestern Radlo
whose manufacturing
plant and cxpcrrment(\l station (Call 7XI%)
1s located at 1550 Last Taylor Street,
Portland, Oregon, consists of four so-watt
Radiotron power tubes, two being used as
oscillators and two as modulators, the Col-
pitt oscillatory circuit and the Heising mod-
ulation circuit heing used.

To supply the filament current, an Acme
transfovier is used, giving ¢.75 volts A.C.
on the filament. The plate current is sup-
plied by a Robbins and Myers motor gen-
crator sct, the motor heing a 34 H.P, sin-
gle phase, 110-volt A.C. direct connected
to a special double-wound generator with a
72-bar commutator at each end, each gen-
(.mlor being 14-KW., and giving far in ex-
cess of the 500 volts required. By con-
necting the two generator output leads in
scries, a voltage up to 1,500 volts direct
current is easily obtained. A voltage regu-
lation from 300 to 1,500 volts is obtained
by a 10,000-0ohm Ward Leonard rheostat.

\t the lower left-hand corner of the
txanqmlt\m(r panel is a dmm swltch control

THI‘ transmitting set, which was de-

Manufacturing Co,,

which is marked “Voice,” 'Reecelving,”
“O” “C.W.”  and “Choppcp"’_ When
turned to “Voice,” the transmitting panel

is ready for the transmission of speech or
music for through the tngenious arrange-
ment of the drum switch the filaments are
lighted, the motor generator is started, fur-
nlthg current to the plates and the set 1s
w full working order. The same holds
true when control 15 turned to
“Chopper.”  When finished with transmit-
ting, the drum switch is always turned to
receiving  position, and the apparatus is
then erdv for receiving. To the right of
the drum switch control first, 1s the wave-
length control; second. the coupling con-
trol, and third, the condenser control.

The Weston meters on the panel. start-
g from left to right, are as follows:
First, oscillator plate current milliammeter;
second. ascillator grid current milliamme-

ters; third, radiation  thermo-ammeter ;
fourth, modulator plate milliammeter;
fifth, volt meter for plate current.

“CW.” or"*

This Radiophone Station Uses Four 50-Watt Tubes With Two ag Oscillatorgs and Two as Modu-

lators.

1/20 1L.P. Westing-
note, is used for

A chopper motor,
house, with goo-cycle
1.C W, i

The receiving apparatus was designed and
built hy the Northwestern Radio Manufac-
turing Co.. being a short-wave recciver,
whlch consists of a plate variometer, gud
variometer. variocoupler, primary mduct—
ance and primary condenser.

This handles wave-lengths from 160 to
450 meters. The 430 to goo-meter range
15 obtamad by shunting a fixed condenser
in the :ccondary circuit. Connected to the
short-wave set is a detector and two-step
amplitier of the same make.

For long waves from 600 to 20,000 me-

ters. a Colin B. Kennady long-wave re-
ceiver is used. Control of the wave-length
of this receiver is obtained by switches

cutting in and out, wound banks of in-
ductances; connected to this receiver is a
Northwestern Radio Manufacturing Co.

By Means of One Switch it is Possible to Use Straight C.W., Chopper or Phone.

For use with either the
short- or long-wave receivers, is a large
Magnavox, and a three-stage power am-
plifier, which consists of three stages of 5-
watt Cunningham transmlttmfr tubes, cach
stage having two tubes in paxalleL ‘An 8
volt. 8 amp. hour Exide storage battery is
used to energize the field of the Magnavox
and furnish current to light the filaments
of the power tubes. For the plate of the
power tubes three banks of Eveready diy

two-step amplifier.

hatteries arc used, each bank being 108
volts connected in serics,
A 6-volt, 1oo-amp. hour Exide storage

battery furnishes current to the filaments of
the Cunningham detector and ordinary am-
plifier tubes, and two 43-volt Eveready “B”
batteries furnish current to the plates of
the detector and ordinary amplifier tubes. [
speak of ordinary audio frequency ampli-
fiers to distinguish them from the larger
(Contined on page 9S0)

R. A. Bircher’s Station at Rochester, N. Y.

H/\VI\TC read many Rapio NEws mag-

azines, I have not yet seen a Rochester

station, so [ am enclosing a photo of mine.
My receiving set con-

is, 1 bclieve, better than a moulded con-
denser.

My antenna is of one wire about 150

long and 50" high. Later I will make a
four wire aerial.

IT KEEPS THEM
HOT ALRIGHT.

sists  of the 10110\\1:1;;-

one Clapp - Fastham
coupler which is  just
the thing for amateurs
stavting  in the radio
game, also a par of
Brandies phones. and

the audion control on
the upper right-hand cor-
ner, This  cabinat T
made mysclf. I use a
Moorhead valve and the
blank space on the left
is reserved for a single-
stage amplifier and a
murdock  43-plate  con-
denser.

In my transmitting ap-
paratus T employ a onc-

half Kkilowatt Packard
transformer, murdock
rotary, murdock O. T..

Si Jones for the first
time on board a ship of
the Navy is being shown
around by an officer
friend of his. Upon en-
tering the Radio Room
he is being told of the
wonders parformed by
wireless.

Si—“Gosh  dang, but
this is a wonderful ar-
rangement.” (Then turn-
ing to operator, who is
busy copying a message),
“Why do you wear those
funny things on your
cars for?”

Radio Op who is tired
of listening to his foolish
questxons—“You sec I am
‘raceiving a message from
Alaska and as it is very

Boston key, and a one-
K.W. Thordarson con-
denser, The last-named

Coupler With V.T. Detector.

This Set is One of Simple Design and Consists of Rotary Spark Transmitter and Loose
Mr. Bircher is Gradually Adding to His Set.

www.americanradiohistorv.com

cold up there T am wear-
ing these to keep my ears
from freezing.”
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P. ). Faulkner’s Station 2BFH

at Paterson. N. J.

o e

pleted t w.o
weeks ago and
we have not
had. a good
chance to try it
out on long dis-
tance work, two
of our tubes be-
ing .burned out
and the other
" two not much
good.. We radi-
ate 1.1-amperes
on -exactly 200
meters.

The receiving
set consists of a
“triple - ¢ 0 i1
‘mounting, two
condensers. and
a series - paral-
lel switch .
mounted in a
cabinet with-a
hard rubber-
panel. Single
layer cols,
shown in t h =-
picture, ar e
used for all
waves up to gco
meters, an d

Back View of the Radiophone Transmitter Showing Clearly its- tor
Note Around the Inductance, -the
Turn of Heavy Cable Copnected to the Microphone. .

- Neat and Efficient  Design.

my wireless station 2BFH. They are
doubly interesting in view of the fact
that they were taken by myself by electric
light, using two 200-watt lamps, and ex-

THE accompanying photOgraphs are of

pov*d 40 seconds at stop F16 for .the pic--

tures of the transniitting set, and 2 minutes
25 seconds at F2z for thc complete trans-
mitting and recelving sct.

The transmitter c01131s* ts. of four 3-watt
tubes, mounted on a panel in the convention-
al manner, with the necessary. rheostats,
meters, buzzer, drum-swiich, etc. =~ The
power is supplied by a 400-volt generator,
which also supphes io volis for the filament,
and is run by a4

honeycomb coils
longer
waves. A loud
‘'speaker was
made by ce-
menting a 36" phonograph horn to a smgle
1,500- c:hm receiver,
and two-stage. signals are heard all over
our apartment. To the extreme right may
be scen the 68-voit Edison “B” hattery,
and directly under it the lamp bank used
in charging our 6-volt “A” bhattery from
the 110-volt D."C. electric light mains. The
“B” battery is charged the same way, sub-
stituting a single lamp in serics for the
lamp hank

We have copled signals from Rome, Italy,
on the east; Pearl Harbor, Ha\\an on
the west, and Balboa, C.-Z, on the south.

Our aerial consists of a 4 wire “T” 100"

This Radiophone Employs Four 5-Watt Tubes;
Obtained by "the  Absorption Loop Method

and. with the detector -

Modulation is

long in the flat top, located on 15’ masts
on top of a four-story building, with a
47" lead in to the second floor.
P. J. FAULKNER,
2BFH.

JERSEY AMATEURS WANT 270-
METER WAVE,

Technical cxperts of nine radio clubs of
New Jersey in Plainfield recently adopted
resolutions recommending - that the radio
amateur be allowed to use wave-lengths up
to 270 meters in the transmission of con-
tinvous wave signals and that spark trans-
mitting  be re-

H.P. D.C motor
the power plant
being mounted on
a shelf and sus-
pended on four
coiled springs to
absorb moise and
vibration. The
tone wheel is
mounted on a 6-
volt, high - speed
motor, also sus-
'pcnded to deaden .
the noise and .vi-
bration. T h e
small panel nnder .
the main - panel
contains a 3500- .
volt V. M. for the
generator, and on
the back of it is
niounted the filter |
system, - consist-
ing of the regu-
lation choke coils
and condensers.
Voice modulation
is obtained by the
ahsorption  loop
rwthod, and s

‘stricted to wave-
lengths under 200
meters,

The resolut1ons
will be sent to
United States
Senator Freling-
huysen, who had
notified the Plain-
field Radio Asso-
clation that the
present  prohibi-
tion on amateur
broadcasting is
soon to be re-
scinded and has
asked for sugges-
tions -from ama-
teurs concerning
new regulations.
Copies of the
. resolutions werg
also sent to Con-
gressman Acker-

man and radio
officials. .
They also re-

# solved that clubs
iy should see that
oscillation trans-

said by listeners
t o be perfect.
The set was com-

View. of zhe Complefe Station Showing Radiophone Tmnsmltter and Regenerative Receiver.
Generator is Suspended on S prings to Absorb Vibrations.
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formers be used

The Motor DY spark coil
transmitters.
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Raleh P. Bucher’s Station 3PG

my station, 3PG. I have made some

changes in my transmitting apparatus,
which have worked out more than satisfac-
torily. I reduced the primary of the O.T.
to one turn, inserting the condenser in the
bottom of the turn and inserting the rotary
in top of the turn, thus doing away with all
leads. The efficiency has been  almost
doubled and I have heen able to communi-
cate with more distant stations than before.
However, it requires a larger value of ca-
pacity, so T built up a glass plate oil con-
denser until my closed circuit was tuned to
200 meters.,

THE accompanying photograph is of

My receiver consists of a short-wave re- -

generative set (shown on the right), a two-
step amplifier, aid honeycomb set which is
used for long waves. T change from one
scl to the other by a small master switch.
I have copied hundreds of long distance

spark and C.\V, signals with this recciver, .

some of them coming in so loudly that I
can barcly stand the phones on my cars, I
use Western Flectric phones and a small
- loud speaker, which has proven very ef-
ficient. T have constructed 211 my apparatus
only buyving parts for same, and am gatting
wonderful results with my set.  Several
people have told me that they never re-

The Milwaukee Amateurs’

HE Milwaukee Amateurs’ Radio Club
was founded in January. 1917, by L.

S. ‘Baird, A. C. Kletzsch, Jr., J. B.-

Hitz, and Alonzo Pawling. )

In the spring of 1919 and shortly after
the Government ban on amateur radio ac-
tivities was removed, a meeting of the Club
was held and plans were made for the com-
ing Club season of 1919-1920. A carcful
survey of the city was made and a list of
all amateurs was compiled.  This list was
the nucleus of the complete record of all
amateurs in the

At Philadelphia, Pa.

DusmnaEIIGw

Very good re-
sults have
been obtained
at this sta-
tion in both
transmit-
ting and re-
ceiving.

Note the
single turn
of the pri-
mary of the
oscillation
transformer.

MR

ceived signals of such intensity as those re-
ceived at my station. Qn an average night,
KDKA can be heard 735" away from my
receiving table.

Through the =fforts of the ieaders of the
Club, the Milwaukee - Radio Executive
Council was formed. This Club and sev-
cral others are represented in the Council.
The season was closed hy a successful so-
cial and dance held in the dining room of -
the St. James Episcopal Church.,

This scason the . Club meets weekly at
8:00 p. m. on Monday ecvenings, except the
third Monday of each month, in the Trus-
tees’ Room of the Milwaukee Public Mu-
seum.  Visitors and prespective members

-extensive lecture program.

T will be glad to receive cards from
distant stations hearing my signals, as my
range has been much increased by the im-

provement of the O.T.

Radio Club

it. " Members are- encouraged - to present

before mectings hoth radio traffic and tech-
nical problems. It is the hope of ths di-
rectors of the Club that in the near future
a plan will- be inaugurated whereby a cer-
tain period of. the meetings will he devoted
to giving instruction in_ elementary clec--

tricity and radio communication. A
This ycar the, Club has embarked on an
An attempt has
been made to secure  from the ranks of em-
ployees of Milwaukee’s clectrical industries.
a number of men

city that the Club
now keeps. The
Trustees’ Room of
the Milwaukeec
Public Muscum,
which has a seat-
ing capacity of
about one hundred,
was secured -as a
hall for the Club
to convene in, -
/.t the first meet-
ings in the fall of
1919, a new consti-
tution was adopted

and officers were
-elected.
Tha Club hecame

affiliated with the
American Radio
Relay ILeague, Inc.,
and L. A. Degner,
a member, was ap-
pointed City Man-

who could- lecture
on some subject
that has points .in
common  with ra-
dio communication.
Some of the lec-
tures that have
been given are:
December 8, 1921,
“The National
Electric  Code - and
Its Application to.
Radio Signaling
Apparatus,” by A.
- Schultz, Elec-
~trical Inspector,
Wisconsin  Inspec-
‘tion Bureau; Jan-
uary. 23 1922,
“Serving the Radio
Amateur,” by W.
S, Wilder, . Sc.B,,
E.E;, Electrical -
Testing . Division,

ager. Many other The Milwaukee
cvents, both busi- i Electric  Railway
ness and  social, qpie 45 4 Photograph of the Members of the Milwaukee Amatours’ Radio Club at Ome of Their and Light Co.;
took place this Recent Meetings. In the Front Row From Left to Right May be Seen E. J. Seifert, L. S. Baird, February 13, 1922,
vear. . E. W. Ruppenthal, H. F. ‘Wareing, L. W, Klingbiel. A. J. Simandel, C. N. Crapo and I. H., Strassman,’ . “The 'Theory of
N Duriilg‘ the sca- Officers and Directors of the Association. th e' Electron
son  of  1920-1921 Tube,” by R. C.

meetings were held in a lecture room in
the Old Tnsurance Building. The Milwau-
kee membership of the now defunct WWis-
eonsin Radio League was absorbed by the
Ciub and the Club became affiliated with
the  Chicago Fxceutive Council (Radio).

are welcome at all incetings. At meetings
when outside speakers dre not present,
members present papers, and informal dis-
cussions take place. Previous to the hours
of opening the meeting. half an hour is de-
voted to code practice for those who desire

www.americanradiohistorv.com

Siegel, Sc.B,, The University of Wisconsin,
1921; February 27, 1922, “Some Possibili-
ties in the Development of Electron Dis-
charge Apparatus,” by Arthur Simon. mem-
ber I. R. K., FElectrical TFnginccr, Cutler-
(Continued on page rosg)
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OR fourteen long years John Kos-
ter had pursued a phantom—a super-
sensitive rectifying mineral, which
when used in a universal radio-re-
ceiving hook-up, might receive any
signal by the mere turning of a single con-
irol. This chimera had he sought, since the
day he first read of Marconi’s achievements.
He was a machinist, and therefore was able
to soon have his wireless set constructed
and in operation. From then on he became
a confirmed enthusiast and experimenter.

He kept pace with the steady march of
improvements, up to the advent »of the
audion; this last was too much for his un-
educated mind, for an unembellished gram-
mar-school education is not conducive to a
clear comprehension of the intricacies of
the theory of thermionic valves. Besides
this, Foster had a childish reluctance to de-
sert his protracted search and start anew in
bewildering fields.

At various times he had visited the ga-
lena deposits in Colorado, carefully testing
hundreds of galena crystals, and other min-
erals. He always returned to his home in
San Francisco with some remarkably sen-
sitive specimens, but they were hopelessly
short of his desires and dreams. He never
tried to dispose of them, lest some curlous
rogue should become suspicious and appre-
hend his secret endeavors. Foster entirely
failed to realize that the infinitesimal radio
pulsations coming from some far-distant
transmitter must be amplified if they are
to actuate the phone diaphragms.

Slowly and gradually he increased his re-
ceiving radius. He could vividly remember
that first night five years before, when after
an exhausting search among the hills for his
“Golden Crystal”—he called 1t that—the
plaintive note of the zoo K.W. spark at
Koko Head, Hawaii, came to his straining
ears. then. shortly after, in the dim hours
of the early morning, how he had trembled

The Crystal

By BERNARD GREENSFELDER

when he heard the powerful transmitter at
Choshi, Japan, calling, “KIE de JCS—"
Across the Pacific on his mineral detector!
And vet, although this mineral was by no
means considered by Foster as his “Golden
Crystal,” he imagined he was well on the
way to his ultimate goal.

Not content with his never-ending min-

eralogical investigations in search of a new
and wonderful rectifying mineral, he set up
a crude chemical laboratory with the aid of
his only brother, Benjamin, and there they
painstakingly treated glistening bits of
jagged rock with chemicals—complex com-
pounds and mixtures, made by the indis-
criminate mingling of all the available
chemicals that they were able to procure.
An chserver would have been strongly re-
minded of the witchas’ cauldron consuited
by Macbeth, if he could have seen the ma-
chinist bending over noxious liquids, dip-
ping in and out crystals of molybdenite,
silicon, potassium ferrocyanide, and what-
not.

So, through the years, this monomaniacal
obsession grew on the man. It was for-
tunate he had no children to be raised and
educated. His partially deaf wife bore her
husband’s cccentricities with resignation, on
the theory that it was better to have a scien-
tific crank than a poolroom-loafer, such as
the majority of the housewives in the near
vicinity were afflicted with.

At the shop they were not so patient. In
slack times, old “Dippy” John, as the men
dubbed him, was always among the first to
be laid off, for machinists at the age of
sixty-five are liable to make many errors in
their difficult work.

The experiments Foster performed were
not without cost. The neighbors gossiped
about the mortgages on Foster’s house and
its growing dilapidation. In fact, the Fos-
ters had always served as an interesting
topic of conversation to the idlz neighbors.

www.americanradiohistorv.com
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They had not yet forgotten the excitement
caused by Benjamin Foster, the younger
brother. when he embezzled 3,000 from a
Jocal trust company. He had disappeared,
never to be seen again. Tt had been hinted
that John Foster knew too much to be good
for him.

For two months old “Dippy” had not been
secn at his bench. Business was bad, and
despite the old man’s pit2ous plea, the boss
replied, *No, John, we will probably not
want you until next April”

Foster stumbled homeward, counting his
money; thirteen dollars and sixty-eight
cents !

Somehow he had weathered November
and - December; the prospect of three bleak
months on thirteen dollars and sixty-eight
cents made the machinist shudder. He
could already see where he was headed,
after his vistonary pursuit of wealth in the
shape of royalties from patents on hypersen-
sitive mineral cubes.

Friends? He had none who could truly
answer to that appellation. In his zeal to
protect and seclude his activities ke had
shunned all the usual reciprocal visits be-
tween radio amateurs. His former “friends”
were antagonized by his continued unwill-
ingness to “let them in” on his scientific
adventures and discoveries. So old John
had the delightful prospect of spending his
sixty-fifth Christmas in cold and hunger.

Two months later, Foster got up from
the little apparatus left to hm. ~He had
sold most of his much-used and badly-worn
factory-made instruments.

To the avaricious eye of the pawnbroker
and second-hand man, his complex home-
made apparatus, although wcll turned out,
was devoid of potential profit. Moreover.
old Johw’s self-made paraphernalia was
dearer to him than life.

His wife called up to him, “Hurry, Juhn

(Continued on page 973)
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A Discussion of the Relative Merits of Differept Forms of
Receiving Apparatus for Use in Broadcasting Work

I 52
z
[
]
1
|
] ®
l ~av
- 2" . N
i &N
|
|
) l
. :
7/"/7/ 12224 Aaper

The Size of the Tinfoil and Paper Sheets in
the Condenser is Shown Here.

~

AST month we considered the sim-
plest form of recciving outfit, com-
prising a single wire or double wire,
antenna, a crystal detector, a single
slide tuning coil and telephone re-
ceiver. Mention was made of the fact that
a single slide tuning coil was not the best
form of apparatus for use in tuning to the
desired station while reducing interference
from undesired stations. For this reason we
will take up new devices which are simple
to make, yet very much more cffective in
their operation than the single slide tuner.

As mentioned in the previous discussion,
it is recommended that the experimenier
procurc a crystal detector from a reliable
dealer rather than attempt to make this unit
himself. There are two rcasons for this.
First—A good crystal detector may only
be made wheare it is possible to have access
to lathe or other metal turning machine.
Second—The retail price of a good crystal
detector is so low. that the time spent in
making one warrants its purchase.

In connection with receiving circuits more
suitable opcration is obtained when a fixed
condenser is used. The action of a fixed
condenser is as follows: The incoming sig-
nals striking the antenna arc of an alter-
nating character. Their alternations occur
so rapidly as o make them inaudible, and it
is doubtful that any mechanical device could
be made flexible cnough to vibrate in synch-
romsm with these very rapidly alternating
pulsations or oscillations, as thev are called
in radio. Tn order to make these oscilla-
tions audible they are broken up by vari-
ous means into groups. Fach group is,
thercfore, a composile of a number of rap-
idly moving oscillations. The method used
for obtaining these groups is a combination
of the condenser and the detector.

In the circuit described last month, there
was 1o condenser shown; however, there
actually was a condenser employed because
the antenna wires and the carth beneath
them formed two opposing clements of the
condenser, having an air diclectric between
them. The action of this form of condenser
is to be taken up shortlv. For the time

By ARTHUR H. LYNCH

being let us concern ourselves with the
action of another condenser which may he
made very casily.
MAKING THE FIXED CONDENSER

In order to make a fixed condenser, it is
necessary to employ some form of sheet
conductors so arranged that there will be
two series of conductors separated from

$50. In Prizes

With this mionth, we are inaugu-
rating a special prize contest for ra-
dio amateurs and beginners. There
will be three monthly prizes as fol-
fows :

First Prize
Second Prize
Third Prize

$25.00 in gold,
$15.00 in gold
$10.00 in gold

Total $50.00 in gold

What we desire is simple ideas ex-
clusively for the beginner and the
novice, the simpler the radio idea,
the better the chance to win the
prize.

There are lots of valuable little
stunts that you amateurs run across
every month, and we mean to publish
thesc for the ben=lit of the entire
Radio fraternity.

If possible, a clear photograph
should be sent with the idea, but if
that is not possible, a good sketch
will do.

This prize contest is open to cvery-
onc.  All prizes will be paid upon
publication. If two contestants sub-
mit the same idea, both will receive
the same prize. Address all manu-
scripts, photos, and models, to Editor
Radio Wrinkle Contest, care of this
publication.

TRIIIARIIN

cach other by some form of non-conductor.
Where low power is employed, such as is
the case in simple receiving outfits, the ma-

1
Tinfor/

/’}/u’f
fig 2

Top piece screwed o7 base

5

/7/?7//
Armcire

Fig. 3
Fig. 2 Shows How the Tinfoil Sheets Compos-
ing the Armatures are Interleaved With the

Dielectric. Below is a View of the Complete

Condenser.
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Frg. 4
Hook-up of a Single Slide Tuning Coil, With
Crystal Detector and Telephone Condenser.

terial used between the metal conducting
surfaces may be of an inferior character be-
cause it is not subjected to great strain.
The metal surfaces for a fixed condenser
may be made of copper, zinc or tinfoil, but
iron should not he used. The material usad
between the opposing surfaces of receiving
condenser may b: paraffin paper, mica or
bakelite: in fact. any material which is a
non-conductor. The capacity of the con-
denser depends upon the area of the oppos-
ing plates, the distance they are apart and
the material that separates them.

It is not of very great importance in the
making of a fixed condenser, suitable for
ase in simple receiving circuits what kind
of scparating material is used, nor does the
capacity itself make a great difference, and
the general directions given here are merely
indicated as one means of providing a suit-
able condenser. If the measurements are
not strictly adherad to, little difference will
be found when the condenser is put in ser-
vice. :

The condenser is composed of four sheets
of tinfoil, 2" x 4", with a small extension
left for connecting several surfaces to-
gether.  The material between the surfaces
ts paraffin paper and should extend 4™ out-
side the edges of the tinfoil, as shown n
Fig. 1.

In order to assemble the condenser, lay
cne shect of paraffin paper on a table or
desk, place a metal shest on it with the
connecting strip extending, as shown in Fig.
1. Then place another piece of parafin
paper on top of the tinfoil and follow this
with another picce of tinfoil, having iis
connecting strip extend, as shown in Fig. 2.
Continue this assembling process until all
the metal surfaces and paper are in their
proper places and then fasten the assembly
firmly together between cardboard plates
wrapped with tape by any means at hand
and immerse it in melted parafin. With-
draw the unit from the paraffin and permit
it to dry. It is then only necessary tn
ma}ce connection to the group of connecting
strips, shown on each end of the condenser.
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The Primary of the Loose Couplér Coinpleted.

A suitable means for making this connec-
tion is obtained by the use of binding posts,
as shown in Fig. 3.

The condenser may be clamped between
two wooden plates, as shown in Fig. 3, or
put in a wooden box or other container to
sult the demands of the individual. This
condenser is included in the circuit, as shown
in Fig. 4.

The action of this condenser is as fol-
lows: A signal from a transmitting station
picked up by the receiving antenna is car-
ricd to the crystal detector. The mineral in
the crystal detector is a natural rectifier and
permits the incoming signal to pass through
it in one dircction while it resists the pas-
sage of the signal in the opposite direction.
This resisted signal then finds its way into
the condenser and the condenser in turn
discharges through the windings of the tele-
phone receivers, resulting in a vibration of
the diaphragm and the production of sound
waves which are heard by the operator.

There are many sizes and forms of con-
densers wesigned to fill various needs. and
the simple type herc described cannot be
used satisfactorily in circuits requiring these
special designs, but it will give satisfaction
in the simple circuits shown here in con-
nection with the making of apparatus from
broadcasting reception.

THE LOOSE COUFLER

The loose coupler or receiving trans-
former, as it is sometimes called, permits a

somewhat better tuning arrangement than.

the single slide tuner, and it may be used in
conjunction wtih circuits to be described
later for the reception of signals over very
long distances. There js nothing compli-
cated about the making or operating of a
receiving circuit employing a coupler.

If Fig. 2 of the first article in this series,
which appeared last month, is compared to
Fig. 5, it will be seen that in place of a
single variable coil there are two varizble
coils and the connections to them follow the
same general arrangement.

There is no connection between the
windings of the coil marked primary and

Fig. 5C
This is the End of the Secondary Coil.

the Pieces Supporting the Coil and the Switch
Points.

Note

the other marked secondary but when a re-
cetved current passes through the former, it
has the effect of setting up a similar current
in the latter. The intensity of the current
in the secondary with reference to that in
the primary may be varied by moving the
secondary coil in or out of.the primary.
It is very scldom that all of the turns in
either coil are wused. and therefore the
greatest strength of signal is obtained
when the center point of the active turns
in the primary is directly above the center
point of the active turns in secondary.
However, this location sometimes tends to
sct up what is known as mutual induction
between the coils themselves resulting in ir-
regularities which may only be overcome by
shifting the position of on= coil with rela-
tion to the other. The advantage of this
type of tuner is that variation of the coup-
Iing which is shifting the center points per-
mits the best reception of desired signals and
tends to climinate undesired signals. A
loose coupler may be made according to the
following instructions and its use is highly
recommended. :

First procure two pieces of wood, 12" x
195" x 14", which are, with two other pieces,
57 x 15" x 14", used for the base, and threc
other pieces, 5" x 5" x 14", to form the ends
of the primary and secondary, the bas: for
the secondary being made with a piece. 5"
x 214" x 14", Two cardboard cylinders,
4” and 3" in diameter, must then be pro-
cured. The dimensions given in the ac-

Switch,

"

[IPD—

!

I
!
¢
¢

Secoraary Coil

/’/'/'/7‘70/y Cor/
Frg. 5
of a Loose-Coupler for Amateur

Note How the Taps From the Secondary
Coil Are Taken,

Dimensions
Use.

companying illustration need not be strictly
followed and a certain amount of leaway is
left to the experimenter permitting him to
take advantage of whatever material it is
easiest for him to secure.

In making the looss coupler, two round
pieces of wood must be procured to fit the
inside of the two cardboard tubes tightly.
The larger one mounted inside of the pri-
mary coil may be screwd by means of four
small wood screws so that the surface of
the disc is even with the edge of the card-
board tube. The smaller disc, which is
mounted inside of the secondary, should be
sawed into three parts, as shown in Fig.
5B, and only the outside sections be used,
so that the switch and switch points may
be mounted on the end of the secondary coil
and connections madc from the taps to the
switch points.

One of thz square pieces of wood, 5” x
5”, should have a large hole cut in the center

so that the primary coil may slide into it. -

The edge of the cardboard tube, upon which
the primary is wound, should come flush
with the surface of this end, as shown, in
Fig. sA.

The primary coil should be wound with
No. 20 enameled wire, beginning about 34”
from the end and up to 34" from
the other end. The secondary coil is
wound with No. 24 double cotton covered
wire, in the same manner as the primary,
but beginning 4" from the end of the tube,
sliding inside of the primary. Taps should
be taken at 34", 1", 134", 214", 314" and
45§, that is, the end of the winding. To
make the taps, a small hole is drilled in
the cardboard tube, when the distance speci-
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Here May be Seen the Secondary Mgunted on
its Base Which Slides Under the Primary Coil
to Vary the Coupling.

fied above is reached, then the wire is bent
so as to pass it through the hole easily, and
the loop thus formed, is pulled inside of the
tube, far enough to reach the end of the coil
on which the switch is mounted.

Two binding posts should be mounted on
the square end supporting the switch, and
the end of the winding beginning 14” from
the edge of the tube connected to one of
them, the other one being connected to the
switch Jever. On the cpposite end, to which
is fixed the primary coil, should also be
mounted two binding posts for the connec-
tion to the slider rod and to the end of the
wire nearest the secondary coil.

The wire of the primary coil should be
wound tightly so that the turns do not move
when the slider runs along the turns, over
the surface of which the enamel has been
removed with a piece of sandpaper, or a
fine file. The secondary coil, which is
mounted on a piece of wood sliding between
the two guides from the, base, should be
mounted so that it does not touch the pri-
mary coil when moved inside to tighten the
coupling, this to be looked for if the space
between the primary and secondary coils is
small.

In order to receive long wave-lengths, it
is necessary to use the single slide tuner
described last month connected between the
aerial and the primary. Where a single
slide tuner is used in this manner it is called
a loading coil and its purpose is to increase
the number of turns of wire between the
antenna and ground without increasing the
size of the primary of the loose coupler.

The loose coupler when used in the fore-
going circuits and in the circuits to be de-
cribed later forms a very sensible means
for tuning, and may be used with satisfac-
tion without necessitating a great deal of
study on the part of the experimenter.
For reception over moderate ranges it is
doubtful that a more suitable arrangement
could be had. )

Fig. 6 shows the connections of a¥loose
coupler with a detector and phone con-
denser.

For best results, a variable condenser
should be used across the secondary so as to
provide a means of tinely tuning this cir-
cuit. Another condenser may also be con-
nected in series with the aerial,

Jo Aerra! Switch,,
¥ Sstiger  Frimary Secongary

P e Tt

70 Plores

Conderrsér

Fig. 6

Hook-up for the Loose Coupler
the Article,

De/ec/or//
~~70 Ground

Described in
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Some Useful (deas

A UNIVERSAL DETECTOR.

Procure:

A ruling pen.

Three pieces of 4-inth copper tubing,
134 inches long.

Two small l)in(ling posts,

T'wo Ig-inch brass machine screws, 34
mch ]0119, having lexagonal nuts, ¥4 inch
in diamcter.

One picee of spring brass wire, about
214 inches long.

Base, 244 x 5 x 3§ inches.

T'o one end of ecach piece of copper tub-
ing solder the brass hexagon nuts  This
should be done so that 1hg machine screw
can pass vp into th: tubes. On the other
end of one of the tuhes solder the ruling
pen, which must have a joint, so that the
ren will pomnt horizontally when the tube
s vertical. On the end of the otler tube
solder a small binding post.

FFor the contact point usc the brass wire
which should be filed to a polm at one end.
The wire should be bent into a spiral for
about V4 inch.

To assemble, screw the tubes to the base
by drilling an Y-inch holc and «nlarging
on the hottom to take the head of 1he
screw,  The miuneral which is to be used
should be put into thz ruling pen, which
can be tightened by mweans of the thumb
SCrew,

The remaining two binding posts should
go on the block, as shown in the drawing.

Binaiiag Fost
SET —o-mﬁ‘/_
- Sowered

Aiing Fer
Nrfswa

Solaered

TUNING COIL HINTS.

To make contact with the slider, the in-
<u]at1011 and the wire wound around a tun-
ing coil must be removed. This is a tedi-
ous operation if only a knife is used for the
purnose. A better plan is to nail two laths
on one side of the tuning coil. spaced 14”7
and scrape the 111%1114'[10!] away by 1ubbm<r
a weoden block covered with emery paper
up and down in the groove formed hetween
the two laths. The wooden block should
be 34" high, 3” wide and 5" long. The
emery paper should be glued on tllC longer
side of the block. After the insulation has
heen scraped away, the laths may be re-
moyad.

The system is remarkably simple and ecf-
factive.  The insulation is casily removed
with very little effort and comparative ra-
pidity. The resuit is a straight and even
line with no ragged edges and gonod con-
tact is assured.

Wooo core wowns with wire

A SIMPLE HEAD-BAND.

A simple head-band may be made by bend-
ing a piece of No. 10 wire into the shape
shown at A in the illustration. and twisting
the wire together as at F. With a pair of
pliers the two ends should be bent to fit into
the two holes in the sides of the receiver

se, allowing it to swing freely. With a
llttlc adjustment, it will fit the head snugly
and is a very light and cheap arrangcement.

A double head-band may be made as at B.
1f made of nickel plated brass or phosphor-
bronze wire, it will be found neat, as well
as uscful.

A SIMPLE VARIABLE CONDENSER.

Procure two tin cans so that one will fit
snugly into the other. A 1-pound coffee
can and a I1-quart molasses can arc just
the things. Wash off all the labels, etc,
and paste a piece of paper on the smaller
can, to insulate it from the larger one.
Then give it two coats of shellac. Solder
a wire to the larger can and fasten a
binding post to the smaller (which also
serves as a handle), and the condenser is
complete, It will add much to the appear-
ance of the condenser if the cans are paint-
ed and mounted on a base, or if they are
hidden in a hox and a long rod projecting
through th: box is used for a handle.

1
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SIMPLE SILICON DETECTOR.

A pressure silicon dstector may be made
in the very simple manner illustrated in the
drawing. Two pieces of brass arc bent in
the shape indicated to form the %prmgs, be-
tween which a plece of silicon is inserted.
Another picce of brass is bent in a semi-
circle and with the springs screwed to a
wooden base. Drill a hole at the top of
the semi-circular picce of brass which will
parmit a nut to be wedged therein. A brass
thumb screw through “the nut adjusts the
pressure on the slhcon

All the parts used in the construction of
this erystal detector are odds and ends
which may be found in any amateur’s
workshop. The springs of an old electric
bell may be utilized and the nut from a
worn-out hattery.

&
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TO MAKE A SIMPLE VARIABLE
CONDENSER.

Procure a picce of hard wood or rubber,
about 6V inches long by 2 inches wide, and
not over half an mch thick to serve as the
hasc. Obtain two test tubes, one 6 inches
long by 34 inch in thickness: the other the
same length or a little longer and a trifle
narrower, so that it will sl1de inside the
first. Thg tubes must b2 covered with tin-
foil. The foil only gees on the outside of
cach tube; a 4%- inch st ip of foil is laid on
smoothly md fastened by shellac, the shaded
portions of the fizure representing the foil.
The bare ends, which will be about 4 inch
cn the round end and 1 inch on the open
end, should be covered with a varnish made
by dissolving red sealing wax in alcohol.
I‘asten the Luoe tube to the base by a Drass
clamp (G) in figure, and connect this by
a wire (W) to the binding post (B).

Procure an &-inch Ien«rt of No. 30
D.S.C. wire and foree a short picce of
the bared end under the foil of the small
tube. To obviate the danger of this pulling
out it may bhe fastened \vlth a small strip
of tape (T); the other end is to be con-
nected to binding post (B). By pull-
ing the inner tube out th- capacity is di-
minished, and by pushing it in the capacity
is incrcased,

70/?6’\ | | 7//7:_@//

(T

TO CONSTRUCT A TUNING COIL
SLIDER.

1f no space rod can be procured in your
city, the following is a good way to pro-
ceed:

Materials—Round brass rod of any
length, and about 34-in, diam.; one piece
sheet copper, 35 x 34 in. of sufficient
Sprmnlne\s to suit; one stecl ball about 34-

diam.

1115t111cti011s—17i1'st hammer the copper
to make it springy, then bend it around the
brass rod (sce Fm 1).

Ifasten a wire aloncr the length of the
coil to keep ths 511de1 on to the polished
surface of the wire, as shown in Fig. 2.
Bore a hole in the copper at one end (see
Fig. 3) a little 'smaller than the ball, so that
the ball will revolve without slipping
through.

The slider is moved along the brass rod
in cither direction to vary the inductance,
This may be done by holding the copper
clide itself or, with a little adaptatlon an

nlmulated handle may be attached to the
slide

Wire for /r0/aing aown

Hole 70 copper 5//0?’ S

suit bal/

5///‘/?/’(6 of coi/ ="
Frg. 1 Lrg. 2
bare sip /5f Y74

Lross /f’af
Frg. 3

v
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An Easily Constructed 180-800 Meter Regenerative Receiver

V%l\ L

By JOHN R. MEAGHER

225V
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Complete dia-
gram of
connections
of the short-
wave regen-
erative re-
ceiver de-
scribed in
this article.
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HE receiver to be described was con-

structed for a beginner who has

found no difficulty in tuning the set.

The circuit used is finding favor

everywhere, due to its simplicity and
ease of operation. The wave-length range,
180-800 meters, includes amateur, broad-
casting, ship-shore and direction finding sta-
tions and is the range most desired by ama-
teurs.

A very important item, to most of us, is
cost; therefore, a complete list of material
is printed at the end. The total cost, in-
cluding everything, is less than $50. If any
material is on hand the extra cost will be
that much less. Allowing $135 for the stor-
age battery and omitting the lightning
switch and ground wire the set may be con-
structed for $40. In any case the cost need
not exceed $50. Compare this price with
that of any equally good set on the market.

To make the construction as simple as
possible the various parts will be classided
under separate letters.

Construction :—

(A) Acrial. A single wire 75" to 130 in
length stretched from a window to a tree
or supported between two chimneys on the
roof of an apartment or in any of a hun-
dred different ways will be the best for re-
ceiving and the casiest to erect. The lead
from the wire may be of the covered
stranded type used in lighting fixtures. The
joints should be soldered. If no lead-in in-
sulator is used, the covering may be waxed
to prevent leakage through wet coverings.
Small corrugated porcelain insulators may
be purchased, although ordinary porcelain
cleats will be satisfactory. Be sure that the
acrial or lead does not swing close to any
objects, otherwise C.W. and phone stations
will swing in and out. Keep all of the outer
wires taut. The lightning switch should be
mounted on the outer window sill and a

ground.

(B) Ground. It is well to experiment
with the ground for the set. A fire-escape
ground will do nicely. At present I am
using a covered wire running along the
moulding as a counterpoise ground, and it
works extremely well. The wire is about
40" long and is directly below a portion of
the aerial although the distance from aerial
wire to counterpoise is about 30

(C) The set is composed of a tapped in-
ductance for tuning, a tapped feed back

plate inductance wound on the same form.

and adjacent to the tuning coil, a shar
wave condenser, _
tube, phones, etc. Diagram, Fig. 1.5

.one that can stand heat.

erid condenser and.ﬁ

ST

© ravio nvews rogz

(D) The wiring form is a tube 3%4” in
diameter and 8" long. I have used the long
type of container from a soda store. Care
must be taken that the .position of the coils.
as shown in Fig. 1, is maintained. That is,
if zo0-meter stations are being received, the
used portion of the tuning coil must be next
to the used portion of the fced back coil.

V& LJ’.
T

e
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A Orystal Detector May be TUsed it Desirsd
‘When the Batteries Are Down. It Should be
Connected as Shown Here.

(E) Inductance coi. The wirc is No. 2}
single cotton covered and the wiring is
started at the center of the form. There
are 8o turns in this coil, with taps at 2o,
25, 30, 33, 40, 50, 60 and the end of the
wire connected to the last tap.

(F) Feed back inductance is wound in
the same direction as the tuning coil and
has 100 turns, with taps at 20, 30, 40, 30, 60,
70, &, and the end of the wire counected
to the last tap.

(G) The short-wave condenser should be
of the j3-plate variety with a maximum ca-
pacity of .0or mfd. This had better be pur-
chased.

(H) The grid condenser may be pur-
chased or constructed and should conform

No. 4 wire run from one jaw to a suitable %i.tfo the requirements of the tube as stated by

the manufacturer.

(I) The tube should be of the soft de-
tector type. I have used G.E. (For sale
under trade names of Audiotron and Radio-
tron), W.E. “J” tube and an old Meyer
tube, all of which are satisfactory.

(J) Any good sturdy socket may be used.
Be sure the spring connections are springy,
and that it does not require brackets to
mount on a panel.

(K) There are a quantity of good rheo-
stats.’on the markeét, and yon should select
A vernier rheo-
t would be much better if handled at the
ight time when tuning. There are now

'ge\'eral on the market.
&7
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(L) Any good storage battery may be
purchased. It would be best to consult
some “Ham” friend beforchand in order {o
lessen the possibility of getting “stung.” If
you can afford the extra cost, it would be
better to buy a 6-volt 6o-ampere battery, as
it will not require charging so often.

(M) Phones are numerous and a good
plan would be to ask someone who has had
a chance to try out different phones ana
who will recommend a good pair. Almost
any “B” battery will do. If you wish, a
tapped battery may be substituted although
the cost will be slightly more. -

Although this article did not start off
with a lengthy description of a cabinet, it is
well to remember that a solid ivory cabinet
will not increase the signal strength in the
least. The wvarious instruments may be
mounted on a wooden board. The panel of
this set was made of a three-ply veneer 12"
square to avoid crowding; the parts were
arranged as in Fig. 2.

This set was equipped with a crystal de-
tector which was connccted in the circuit,
as shown in Fig. 3. The crystal could be
used while awaiting the V.T. and storage
battery. It is also good to show what can
he done on it.

~ For tuning, set the plate inductance to
include 4o turns or more, light the filament.
and change the wave-length tap. The con-
denser is used for tuning between taps. If
voice is being received, the final adjustment
will generally be the rheostat. You may
have noticed that a smaller number of taps
could have covercd the range of wave-
length, but it will always be found that dif-
ferent combinations of inductance and ca-
pacity will be best for different stations on
the same wave, Tt will be advantagecus to
solder all connections.

Unless you are a beginner, T would dis-
like having you follow out this construction
to a 1" If you have an idea that some-
thing else will work as well or, at Icast, no
worse, try it. The question of double or
single circuits has so many arguments for
cach that the total for both sides is about
even. I have tried both and have settled
upon the single circuit. I shall be very
pleased to answer any questions regardng
this set.

List of Material:

One 6-volt go-ampere battery........ $15.00
One detector tube...................
One pair of phones..................

(Continied on page 1024)
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FIG.2

Arrangement of Parts on the Front Panel of
the Set.
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Efficient Crystal Detector

.Stri/n: of
copper ribbor

Fig. 1. In a Common Wooden Spool Insert Two
Strips of Copper Ribbon in Slits Made on the
Inside of the Spool.

of V.T. prices, and the widely increas-

ing popularity of their use as detectors,
there are many amateurs who are com-
pelled to stick to the old crystal. Anyone
who has used the cat-whisker type of crystal
detector knows the difficulty experienced in
obtaining and preserving a sensitive ad-
justment.

One day, after a particularly trying hour
with my detector, T began to cast about for
some way of maintaining a permanent, sen-
sitive adjustment, and fhnally hit upon the
following plan:

A common spool was taken and tour
lengthwise slits were cut in the surface of
the hole which runs through the middle of
the spool.

Two strips of copper ribbon, 14" in width,
and 14" longer than the spool, were then

I\' spite of the present downward trend

By LEIGH E. CHARWICK

cut. Thesc were inserted in the slits so that
they formed two parallel surfaces, oie-
quarter of an inch apart. On: end of cach
strip was made Hush with an end of the
¢pool in such a way that cach strip pro-
jected 14”7 heyond the «nd of the spool.
with each projcction at a different end of
the spool.

Two small blocks of wood, cut so that
they fitted snugly between the strips of rib-
bon and the surface of the spool, were next
made. One of these was insertgﬁd at one
end of the spool and pounded firmly into
place. Then a quantity of crystal sufficient
to nearly fill the space between the strips
was ground to a mixture of powder and
fine granules. This was poured in between
the strips and the other wooden plug
pounded firmly in.

The projecting ends of the copper ribbon

Bent copper
ribbon

Crystal

Nut
,‘ollcl?e redzo
ribbon

Mercury

Another Type of OCrystal Detector.

Fig. 3.

The Crystal is Immersed in Mercury. With

Both These Types Continual Adjustment is
Obviated.

Wires soldered to
bent-overend o
copper ribbon

G d- olena
Blocks of wood round-up g
used as plygs
Jn end of spo

7o detector binding posts

Fig. 2. Ground-up Galena Fills the Middle of

the Spool and Wood Blocks Are Used to Plug

the Ends. Connections Are Taken Of From
the Copper Strips.

were then bent over flush with the ends of
the spool and a short picce of wire soldered
to each. These wires were led to the regu-
lar binding posts of the detector and the
work was completed.

Thig detector was found to be in adjust-
ment when first connected and I have since
been unable, either by a gentle tapping or
by the most vigorous shaking, to impair the
fine degrece of sensitivity the detector pro-
vides.

Several other methods were tried, among
which the most successful was the inver-
ston of the usual detector cup, immersine
the exposed crystal in mercury.

The crystal used in the spool was ga-
lena, but 1 have no doubt that some other
crystal, or perhaps a mixture of two or
more kinds, might give even better results.

THE “TWO (N ONE” FOR RADIO AMATEURS

NDOUBTEDLY there are many who.
U like myself, have long-wave tuners

with audion detectors, or with ampli-
fiers also, but who are unable to seccurc
short-wave sets. Now, @ loosc C011p1§1'.
alone, is cheap, and, morcover, it can ~asily
be made at home. lLut, of course, when
used alone we know it does not work, so
why not untilize the condenscrs of your
large scts?  After experimenting around
quite a bit T found the best hook-up to be
that which is shown in thc diagram.

By placing the switches for the primary
and sccondary long-wave tuncr on the dead-
end taps, the signals are carried through the
condensers, and the coils of the long-wave
tuner cxert ahsolutely no influence on the
signal strength.

With a makeshift coupler and this hook-
up and with only a bulb detector, I hear €oo-
meter stations and ships all over the coast,

By ROY ANDERSON

Loose Coupler

.||”

loose
Coupler

©ranio wews 1322 P

also the marine set at Pearl Harbor, 1la-
walian Islands. 1 also heard the U. S. 5.
Kansa_s when she sent her TR report to
Ketchikan, establishing a record for Navy
5. K. W. sets (only 4.2 at the time).

It might be well to add that many have

‘With This Hook.-up the Same Condensers And
Detector Are Used With Two Loose-Couplers
for Long and Short Waves. A Four-Pole,
Double-Throw Switch is All That is Needed.

used this circuit, but so many. ¢specially be-
ginners, go along worrying about not heing
able to get a short-wave set and are ig-
norant of any such hook-ups as the one de-
scribed.

A USEFUL TURN COUNTER FOR WINDING COILS

‘When Winding Transformers or

Coils, This
Counter. Which May Easily be Mads,
Will Prove Useful.

Turn

By D. R. CLEMONS

N winding coils of fine wire into trans-

former pies, secondarics, or otherwise,
it is a great advantage to attach a revolu-
tion counter to the machine in order that
the operator may know the exact number of
turns that have gone into the coil. This is
particularly desirable in doing original work
where a new design may he tested and ac-
curately duplicated. A very simple counter
that may casily he mads is shown in the
sketch.

Here several cog and pinion whee . are
mounted between two brass plates in such
a mannecr as to revolve in greatly differing
ratios. T pointers arc attached to the pro-
truding centers, their position will indicate
the turns dircctly on the dial. Several large
cog wheels may be removed from old clock
works. These cog and pinion wheels may
bz mounted between two brass plates sepa-

www.americanradiohistorv.com

rated by lengths of brass tubing slipped over
the tie-rods at “A”” A pinion is solderad
to a brass driving rod at “B.” which con-
nects with the winding apparatus.  All other
parts are mounted so that the pinion of onc
engages the cog of the next. All gearing
is clamped behind a thin wooden panel, the
centers protruding, as shown at *C/” A
cardhoard dial is glued to the pancl at “T.”
Small metal pointers are soldered to the pro-
truding shaft ends. The different scales
may then be calibrated by hand and varnish
applied.  This particular counter reads in
umits of 14, 16%, 2016 turns, but rcadings
will be different with another counter due
to different ratios used.

Tt is possible to use a single set of alarm
clock works by removing the halance wheel
and rotating the parts, Howecver, the above
has given excellent results in original work.
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Two-Step Amplifier for Twenty-five Dollars

HEN a fellow doesn’t have a two-

‘/‘/ step ampliﬁer, it is usually because
he can’t afford one. Any one with a

little time to sparc does not need to pay the
price of the amplifiers on the market. He
can build one at a surprisingly low cost. The
amplifier here described can be built for Tess
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Front and Back Views of the Panel Showing
Holes to be Drilled and Tocation of Trans-
formers at Right Angles,
than $23, and is equal to the best, both in
appearance and operation. Here are the

instruments, with prices: ’

2 Tubes . vvviiiiiiinn. e $8.50
2 SOCKELS tiviineriiiinenennannnann 2.00
2 Rheostats ... veiieiiann i 1.50
2 Transformers .................... 10.00
R x 9" x W& Panel................. 1.00

By VICTOR ANDREW

1 obtained irom a certain Radio Labora-
tory some old type G.E. tubes at $4.25. These
are very good amplifiers. The radiotron at
$6.50 would be my next choice.

The Murdock is a neat, serviceable re-
septacle, but there are other good ones at
about $1.

The Parkin rheostat is one of the smooth-
est and best operating rheostats on the mar-
ket, and is now sold at %5 cents. If you
prefer a back-mounting rhcostat, the Rem-
ler Junior at $1 is satisfactory.

The Acme amplifying transformer is the
most popular today. There are several
cther good transformers at $3, and some at
less.

A o" x 8 x 18” formica panel can be
purchased for 88 cents. If a heavier one
or a bakelite panel is used it will cost slight-
ly more.

The only other materials necessary are
eight binding posts, a little wire, a few
screws, etc., found in any amateur’s junk:

The drawings show the actual construc-
tion better than I can describe it. By
mounting the amplifying transformers at
right angles there is less chance of howling.
Acme transformers are <asily attached to
the panel by drilling and tapping the legs a

T0/32 thread, and putting short round head
nickel plated bolts through the panel.

The rheostats may be tapped as shown in
the wiring diagram to put a negative po-
tential on the grids. If Parkin rheostats arc
used, wind a small resistance of a few turns
of resistance wire, and put it between the

“at g4
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Wiring Diagram of the Two-Stage Amplifier
Transformer. Secondaries Are Connected to

Filament Rheostats to Place Negative FPoten-
tial on the Grids,

rheostat and the tube. The grid circuit is
connected to that. The proper point on the
rheostat to connect the grid circuit should be
found by varying it. The G.E. tubes men-
tioned seem to operate better without a neg-
(Continued on page 1034)

A Non-Inductive Resistance or Potentiometer

IRELESS detectors that empioy a
‘;‘/ local battery current require a very

fine and even regulation of the cur-
rent so as to obtain a sqtlsfactory result in
the detection circuit.

Two methods of obtaining this fine regu-
lation are used. One, the most common is
in the use of an ordmar; rheostat, but this
is always objectionable, due to the induct-
ance and uneven resistance of the closely
wound coils of resistaice wire. The sec-
ond or non-inductive type is gradual in the
increase of resistance and can not cause any
objectionable inductive effects in the gir-
cuits. Tt is this type that will be described
and how it can be easily made.

The non-inductive potennorneter type 1s
constructed as follows: The base is made of
a neat piece of hard oak and should be ap-
proximately, 12" by 2" by 14”. It should be
neatly smoothed and the edges beveled and
sandpapered and finished with two coats of
shellac. The slider rod is made from a
piece of 14” square brass rod and is 10”7 in
length. Holes are drilled near each end so
that 8/32 threaded brass bolts will pass
through, as shown. Two pieces of square

By B. FRANCIS DASHIELL
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‘Wiring Diagram and Sketch of the Resistance
or Potentiometer Employing Graphite Rod of
a Pencil,

14" brass tube, each 1”7 long, are used as the
supports for the slider rod, as shown. Two
brass machine screws, 8/32 thread, are used
to fasten all sccurely to the base. The re-
sistance rod is a piece of graphite obtained
by soaking a 6H “Kohinoor” drawing pencil
in hot water to loosen the glue and remove

the wood protection. Two small spring
clips scr ewed to the base, made of two small
pieces of spring brass, hold the graphite rod
securely in place under the slider rod. A
slider is made in the same manner that the
tuning coil sliders are built, or an old tuner
slider may be adapted to this instrument.
Binding posts are placed on the base and the
proper connections made under the instru-
ment.

The resistance will vary according to the
piece of graphite used. The softer crzaphlte
has a greater resistance than hard graphite,
owing to the difference in cohcsion between
the particles, but the softer graphite, while
of higher resistancs, has poor wearing qual-
ities. The use of the Icad out of a 4H
drawing pencil is satisfactory and probably
has a resistance of about 200 or more ohms.

I used a potentiomcter for years of my
own make when electrolytic detectors first
came out about I35 years ago or a little less.
1 used six volts across it, or four dry cells
and had perfect results. Possibly for Au-
dion use, two such rods in series arranged
with switches would give a higher resist-
ance.

An Original Tyre of Tuner-Coupler Coil

NEW idea in tuning apparatus is illus-

trated in the accompanying sketch. This
tuner may be used either as a single circuit
tuning coil or as a loose copulﬁr by the
snnple process of throwing a switch. Tt will
be found very convenicnt in operation and
has the added advantage of giving a very
close adjustment of inductance. Moreover,
it is very simple to construct.

To make this tuner, procure a plece of
wood measuring one-half inch by four inch-
es by eight and a half inches; a board of
larger proportions may be used if it is de-
51red to receive a longer range of wave-
lengths, Beginning onc-half an inch from
one end, wind a coil of No. 24 enameled
copper wire to a distance of two and
a half inches. Leave a space of half an
i=ch and wind the second coil of wire in the

By F. W. DRAPER

same manner as the first. In the center of
the space between the coils and three-quar-
ters of an inch from each side of the board,
fasten two rotary switches with two and a
half inches radius arranged, as illustrated.
The blade of one switch “will rotate on onc
coil and the blade of the second switch will
rotate on the other coil. Scrape the enamel
off the wire where the blade comes in con-
tact with the coils.

In the two and a half inch space remain-
ing at on= end of the tuner, place a 4-pole
double throw switch. This switch may be
made from some strips of brass or a few
other odds and ends that can usually be
found in any workshop; otherwise, two
double-pole switches may be used.

Arrange the wiring of the double-pole
switch in such a way. that, by throwing the

WWW.americanradiohistorv.com

f/m/m’/ seraped of f

forary swileoes
By Means of a Double Throw Switch This
May be Made a Single Circuit or I.oose-Coupled

"Cor/s -~

Tuner, Note the Simple Method of Varying

the Inductance.

switch to one side the two coils are in se-
ries, and on the other side of the switch one
coil will form the primary and the other coil
the secondary of the coupler.
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Sensitive Crystal Receiving Set

0
Switch

© rAvI0 NEWS 1922

The Primary of the Loose Coupler Showing
Method of Wiring the Tens and Units Switches.

OST wireless enthusiasts will be

interested in this simple and very

sensitive set. The results to be

had, compare very favorably with

a single vacuum tube, with the add-
ed advantage of not having batterics and
tubes to renew, and the expense of construc-
tion neced not exceed $3.

The great fcature of this set is the uniqre
and wonderfully sensitive crystal detector.
The crystal used is the regular galena,
which, of course, should be one of the tested
crystals. The crystal is sealed within a tube
and a contact sealed in the other end, and
metal filings arc used between. A knob
is placed on one end and the tube is mount-
ed on a panel. The filings used are half
brass and half iron, and should be made
from clean, bright metal. An old fountain
pen barrel makes a fine tube, which only
needs to be about 1%4” or 2” long. The
space between the contact and crystal should
Je about 147, As the right amount of fil-
ngs is essential to the best working of the
detector, a small hole should be left in the
tube, as the amount of filings can be varied,
and the hole is afterwards sealed up. The
crystal should be broken in order that a
new clean surface may be obtained, then it
is handled ounly with tweczers, and after it
is sealed in, it is never affected by dust or
dampness and always retains its original
sensitiveness.

To adjust, simply turn the knob and press
the buzzer until signals come in loudest.

The rest of the set consists of a loose
coupler, specially wound, fixed condenser of
special capacity, and buzzer and battery for
testing.

The whole outfit should be mounted in a

By HARRY L. GRAY

FUsh Button

Buzzer = ervia/
e
This Diagram Shows the Method Batfer: ¥ 1
of Assembling the Apparatus and BHZZé’f
is a Back View of the C:gmpleted i i g/
Set. Note the Test Buzzer. L, e o
Switch on Groun
Secondary-

cabinet, or on a panel, according to the ma-
terial at hand, and the preference of the
constructor.

"The loose coupler primary is 6" long, and
4" in diameter, and is wound with No. 24
silk covered or enamled wire. Two switches
arc used on the primary; the first 10 turns
of the winding are tapped at every turn,
and this is connected to the first switch.
The balance of the winding is tapped at
every 10 turns and connected to the second
switch, thus the coil can be varied in steps
of one turn. However, if the constructor

&=
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Complete Wiring Diagram of the Crystal Re-
ceiver, By Means of a Switch Either of Two
Crystals May be Used.

wishes to use fewer switch points, the first
coil can be tapped every two turns, and the
second coll every zo turns.

"The secondary is 6” long and 315" in di-
ameter, and wound with No. 32 silk covered
or enameled wire, It is tapped at every
half inch, and the switch points are mount-
ed on the end of the coil. A long rod
should extend out through the cabinet to
operate the switch and the same rod also
operates the coupling. This tuner will tune
up to 2,500 meters with an aerial 75" to 100’
long. and will bc found to work very effi-
ciently with the crystal detector.

The fixed condenser to use should be

© RADIO NEWS 1922

made of two pieces of tinfoil about 77 x ¢;
this is used as the fixed condenser in any
set, and if the experimenter has a variable
he wishes to use, it should be connccted
across the sccondary.

Two ecxtra binding posts should be at-
tached to the panel and wired so any ?.uxll—
iary detector can be uscd. A switch 1s ar-
ranged with points marked 1 and 2 and
“off,” to switch to cither detector. The
accompanying diagram shows the wiring of
the set. :

All connections should be soldered and
especially the taps to the switch points.
The buzzer circuit is not connected to the
detector circuit in any way. The buzzer
should be mounted on a felt or rubber has:
to dcaden the sound. If the buzzer 1s a
double-tongued vibrator, the tongues can he
soldered together and the buzzer will then
give a high note. The buzzer should be
so mounted that the adjust-screw can be
casily reached without trouble. The push
button is so mounted that the button pro-
jects through a hole in the case; the bui-
ton should be removed from an ordinary
push button and a hole borea to just fit 1if.

The writer is using a set as described
with fine results; however, the constructor
can use his own ideas in regard to the ac-
sign of case and arrangement of apparatus.
The coupler winding and fixed condenser
capacity, as given, have been found to giv:
the best results with this detector, but if an
audion deteclior were to be used, the sec-
ondary of the lose coupler should be wound
with No. 36 instead of the No. 32 wire.

Spring Contact against Waster
N Master soldered fo /D/_z)

4ﬁ/' f LVEEES= =
%;Zg = Li-Contact 4 |
Y AN Comrections
Brass Plug Vi “Hard Rubber Tube
which 1N Metal Filings

. 7 \‘
Crystalissel” “~Gafena Crystal
© #r#010 NEWS 922
The Crystal Detector Consists of a Piece of
Galena Set in a Brass Plug Which REevolves
in Metal Filings. A Sensitive Position is
Easily Found,

‘Money For The Amateur

Y the Jarge cities today, New York, Chi-

cago, Newark. etc., there are powerful

Wireless Telephone broadcasting stations
which send out nightly concerts, wherein
high salaried singers and musicians enter-
tain all those who carc to listen. These
concerts are sent out at about 8 p. m.

Most up-to-date amateurs now have short-
wave regencrative sets, and a one- or two-
step audio frequency amplifiers. Tf the
amateur who carcs to test this scheme has
not a Magnavox, he can cither purchase a
second-hand one, or a radio company will
let him use one, for the publicity they get.
The amateur could say this Magnavox lent
by ——— Co., or if any of you are
nterested cnough to purchasz a set. you can

By. R. DALTON

buy it from — Co., who kindly
loaned us this horn. The music and speech
with a regenerative, two-step and Magna-
vox will be heard at least 50 to 75 feet from
the phones, depending upon the size of the
aerial,

_Here js the scheme: Tn the above-men-
tioned cities {here are companics which own
chains of theatres. The amateur might go
to the gencral manager of the company and
outline a plan which, briefly, is this: He
can put up a one-wire antenna about 100 ft.
long and run his lead in down to the stage.
At about 8 p. m. the theatre lights arc
flashed on and reveal a young man sit-
ting before the above-mentioned apparatus.
The young man takes off the phones, arises
ond steps forward and addresses the andi-
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ence in this manner: “Friends, you have an,
at some time or another, heard about wire-
l_ess. The Wireless Telephone is the latest
mvention of mankind; T will now endeavor
to entertam you for a short time this cven-
mg by a concert sent out from KOKAS”
(or mention location of station). “These
messages travel through the air with 1o con-
necting wires. I will not bhore you with
technical details, but hope this litile concert
will please vou.” He could then go to an-
another theatre owned by the same people,
and so on. After visiting about ten thea-
tres, he would have a neat sum of monev
in l}ls pocket.  Also many people would b
buying sets to listen to these concerts, and
this would mean quite a bit of money for
the radio dealers. :
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A 30-Volt ““B”’ Battery for One Dollar

GOOD “B” battery of long life is
something that every amateur wants,
but the cxpense of getting such a
battery is too great for many ama-
teur operators. The writer has
made scveral very successful 3o-volt bat-
teries for use in the high voltage audion
circuit and the cost of each has been some-
where in the neighborhood of one dollar,

One very good type of battery is made in
test tubes. The materials needed for this
battery are 15 test tubes, one 17 x 6. a
small pisce of sheet lcad, %" thick, a few
old storage battery plates, both positive and
negative, five or six wooden or threaded
battery separators and about a pint of bat-
tery solution.

The test tubes can be purchased at a sur-
gical supply house for forty cents a dozen.
The electrolyte should have a epecific grav-
ity of 1,250 or 1,300, and can be secured at
a battery service station, as can also the
separators. While there, ask to ses the junk
pile and from it select several good posttive
and negative plates. Many of these are
thrown out when batteries are repaired in
order that all the plates may bc new ones
when the job is turned out. They are usu-
ally sold to the junk man for a few cents
a pound, so you may be able to get them
for nothing if you know the battery man.

The first job is to cut the plates. They
should be cut 34" wide and about 5" long.
Do not get them too long, or some of the
active material, which is bound to fall out
in small quantitics after they are in use,
will short your cell at the bottom. To cut
them, lay the plate on a flat board, and fol-
lowing one of the ribs of the grid, saw
them with a dull hack saw. Be careful
not to break the active material out of the
grid. For a 3o-volt battery you will n=ed
15 positives and 15 negatives. The plates
are casily distingutshable, for the positives
are brown and the negatives are lead col-
ored.

Now, scrape the lead strip at one enq of
each plate bright and clean on both sides

to the appearance of a piece of appa-

ratus, whether is be anything from a
wireless cabinet to a piano. As I have‘seen
many home made, crudely finished articles,
I feel that some suggestions to amateurs as
to how to finish wood surfaces properly may
not be untimely.

There arc several gencral processcs used
in wood finishing, namely: Sandpapering,
Staining, Filling, Shellacking, Varnishing
and Polishing. Each onc of these shall be
discussed in detail, and, whils the directions
arc general, they may have to be varied to
suii certain cases.

Sandpapering is the first thing to be con-
sidered. It is of the utmost mmportance
that it be done carefully and thoroughly, as
a good polish can not be obtained if we
have a rough surface to begin with. After
being planed to a smooth surface, the wood
should te rubbed with No. o sandpaper.
Turn the sandpaper up around a pertfectly
flat block, and rub with the grain. Do not
press too hard., especially at the edges, as
there 1s danger of rounding these off. The
wood must now be thoroughly rubber off
and wiped with a cloth, so that no prarticle
of dust remains that might roughen the
surface after staining.

WELL finished woodwork adds greatly

By EDWIN W. WILSON

and on the edge. Cut from your sheet lead
co pieces, 34” wide by 1%’ long and scrape

about half an inch off each end on both

sides. Lay a positive and negative end to
cnd on a board with one of the lead con-
necting strips between them and butted up
against each plate. Melt solder into the
joint until the plate and the lead strip flow
together. Be careful not to melt the end off
the plate. Ten positive-negative pairs
should be made thus, and the connecting
strips bent so that the plates are parallel
and 34" apart,

To cach of the remaining plates solder a
lead strip and drill a 14" hole in the free
cnd of the strip for the binding post. Two
of the connected pairs should also be drilled
in the middle of the strip.

The binding posts are 8/32 round head
brass machine screws, 34" long. Every
cmateur should have a good supply of these
screws with nuts to fit, as they are useful
in any piece of apparatus you build. The
screws cost the same as the nuts, $1.20 a
gross.

The next step is to make your battery
box. Out of half-inch pine make a box
with inside dimensions of 34" x 6", and
215" deep. Fill this one-third full of melted
tar, or battery pitch and when it has cooled
a little, push the tubes, which have been
heated previously in water, clear to the bot-
tom of the box. Your tubes will then be in
five rows of three tubes each. Straighten
them up as the pitch cools until they all
stand firmly upright, then melt some para-
fine in a shallow pan and dip the tops of
the tubes into it quickly to a depth of 14".
This coating of paraffine is to prevent the
acid from working over the tops of the
tubes.

You are now ready to assemble your bat-
tery. In the first line of three tubes, place
the two pairs of plates which carry the
binding posts in their connecting strips, so
that the middle tube has in it a positive and
a negative plate. In each of the end tubes
put a plate with a binding post attached,

Wood Finishing
By ROBERT ROSS

It is absolutely necessary to stain the
wood. The stain changes the color, and
this is not advisable with the more beautiful
of the woods, such as oak, mahogany, black
walnut and cherry,

There are two main kinds of stains on
the market, oil stains and water stains. The
oil stains are those in which the pigments
are dissolved in turpentine, linsced oil,
naphtha, etc, while water stains use water
only as the solvent. The oil stains should
be used on hard, close-grained woods, while
water stains should be emploved on the
softer woods. Unless used in large quan-
tities, it is best to purchase the stains
ready-made. Do not get the so-called “var-
nish stains.”

Having brought the wood to a smooth
and even surface, the stain may be applied
with a piece of soft cotton waste. The
waste should first be dipped in the stain
and then rubbed on the wood. If one coat
does not leave the wood dark enough put
on another. If the wood is rough after
staining, it should be rubbed with a piece
of fine sandpaper and another coat applied.

The weod should now be filled. The fill-
ers usually consist of a mixture of silex
stone ground in linseed oil, with the correct
coloring pigment added. The filler should
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being sure that each tub: has in it a posi-
tive and a negative plate. Place the rest ot
the plates in like manner so that all the pos-
itive tcrnminals are on one sile and all the
negatives on the other,

Cut separators from the wcod or rubber
sheets to fit between the plates of each cell.
Make them 34" x 6", and if thc sheets are:
ribbed, cut them so that the ribs run up
and down. Pour in the electrolyte to within
%" of the tcp, and your battery is com
plete. A voltmeter will show about 235 volts
for’ the 135 cells, if none of the plates touch.
inside th~ tubes; after it soaks for 12 hours,
it is ready to charge.

For charging, connect all the posts on:
each side w:th a piece of wire, thus placing
the cells in six-velt parallel, and charge a:
eight or nine volts. Do not give it more
than two amperes for the entire bauk, and
stcp charging about 15 minutes after they
begin to gas freely. The first charge may
take a full day, and the second one, given a
few weseks later, will take an hour or so,
but after that, 15 minutes will bring each
cell up to over two volts.

FFor discharge, all the cells should be con-
nected in series. Using this battery five or
six hours a day, it will hold a charge a
month. LEvery few months it should be
pretty well run down on a lamp or other
resistance, and immediately recharged, As
the water evaporates. add distilled or ram
water to keep the quantity and specific
gravity of the electrolyte correct

One of the advantages of this type of
battery is that you can sce the condition of
the plates and also can te!l whether or not
the rate of charge is correct by the amount
of gassing taking place. Remember that
fhe slower the charge, the longer it will
ast.

A magnetic rectifier for charging your
batteries is easy to construct. The writer
made one, following specifications given in
one of the wireless magazines, and wound it
to give either 10 or 13 volts. With the
higher voltage, two such batteries can ba
charged in series.

be applied with a piecc of waste, and as
soon as it has dried a little (it must not
get hard), it should be rubbed off. Con-
tinue to rub the surface until it is perfectly
smooth, and all the pores have been filled.
If one coat is not enough to do this, an-
other should be used. Al surplus filler
should be carefully wiped off. and that re-
maining in the pores of the wood may now
be allowed to get hard.

The surface is now ready for the shellac.
Pure white shellac should be applied. It
should be used rather thin, wood alcohol
being added if it is too thick. All surplus
shellac must be wiped off the brush before
it is applied to the surface, for if too much
is used it will fog over and will not be
clear. After the first coat has dried (which
will take about two hours) another should
be put on. After this is dry, the surface
should be rubbed off with the finest sand-
paper obtainable. It must not be rubbed
too hard, however, as there is danger of
cutting completely through the shellac.

We are now ready for varnishing. The
varnish must not be too cold, as this will
prevent its flowing freely. Only the best
gradc of brushes should be used, as the
cheaper ones will not give good results.

(Continued on page 1032)
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Some Good Ideas

SIMPLE REGENERATIVE
HOOK-UP.

1lere is a hook-up that will pick up
wircless telephones very cfficiently.
Signals have been heard from KDKA,
the station of the Westinghouse Iilec-
tric Co. at Pittsburgh, Pa. The set
consists of two varlometers, one in
the grid and the other in the plate.
Both station 1BHK and mine have
heard KDKA, 1BHK is owned and
cperated by Leroy J. Beebe, 13 Rob-
inson  Street, Newport, R. 1. Mr.
Beoebe was the originator of the idea
of the variometers in Newport.  He
made a success of them and T tried
them. Doth he and T hear the Church
Services from KDKA and we also
hear the market reports.  long dis-
tanice amatcurs are heard very clear-
ly. On the two that 1 constructed
I hear amateurs in the following dis-
tricts: 1, 2, 3, 4 ¢ and occasionally
Canada. Most of them are C.W.
Phones are heard up to a distance of
3co miles. INAD, of Pawtucket,
R. I, is heard all over the room on
one bulb. Mr. Henry Armbrust, of
Jamestown, R. L., has hcard KDKA
on a variocoupler using one bulb
Has anybody tried this type of ~et?

The variometers were wound on
cardboard tubes, with 17 turns on both
the sccondary and primary. Experiments
were (ried with more turns on the secondary

Here

q/r/'o' Voriome/ser

Protd §

Yoriomeser

T =

In This Simple Regenerative Hook-up Two
Variometers Only Are Used.

than the primary, but they did not work as
well. They were then cut down to 17, and
KDKA was heard very clearly. 1 am send-
ing in this hook-up and hope that the fel-
lows who try it will have as much success as
IBHK and I have had. T will give as much
information as possible regarding how I
made them, on request.

1 might also state that WGI is heard very
QSA with then.

Contributed by

GEORGE MATIIEWSON.

A NEW INDOOR AERIAL AND A
STEADY CRYSTAL DETECTOR.

A simple remedy for amateurs living in
apartment houscs and unable to crect a suit-
able aerial is to sunply connect a wire to
one of the terminals of the door bell. This
gives an aerial extending through the house
which really gives results.

To keep a crystal detector in adjustment
first find the most sensitive spot by means of
a buzzer test and then very carefully put a
drop of molten paraffin or beeswax around
the point of the “cat whisker.” This keceps
the “cat whisker” in place, and in practice a
detector has been kept in adjustment for
months in this manner.

Contributed by ~ WALTER G. VOSS.

COIL HOLDER AND HORN STAND.

If you have no place to keep your honey-
comb coils they hecome scattered about and

This Combination Horn and
Stand Saves Space on the Operating Table.

is a Clever Idea.

look untidy. The only thing provided for
the purpose so far is a woocen rack. which
is all right, only sometimes there is no room
for it.  Why not let the horn stand do
the work? The revolving coil-holder is
2asy to make, being of simple wooden strips
screwed to a metal or fiber washer of the
proper size at cach end. For a standard,
I used that of a discarded table gas lamp
which makes a finc appearance. An ordi-
nary megaphone with a 1,000-ohm receiver
attached forms a good loud speaker.

Contributed by TIHHOMAS REED.

CONSTRUCTION OF A LOOP
I AERIAL.

I am presenting an indoor aerial which I
made and designed. 1t is simple in con-
struction and can be made for about seven-
ty-five cents.

As there are some amateurs who do not
have the opportunity to buy and ecrect large
acrials, I think this one is just the thing.

Here are the directions to erect an indoor
aerial :

Take two boards 6" long and 2" square
wide, and 1" plane, and sandpaper them.
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Such a Loop Used With a Detector and Two-

Step Amplifier With Regenerative Effect Will

Pick Up Radio Concerts Easily Within About
12 Mfles of a Station.
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then make your joint in the center.
When this is done, nail them with tar
paper nails, starting 17 from each
end, as shown in the illustration.

Take your annunciator wire, and
begin winding, as shown. After this
is done, put two binding posts on the
spots designated in the illustration.
and connect the ends of the two wires
to these.

Contributed by

ALPHA E. WATSON, JR.

A SIMPLE VARIABLE
CONDENSER,

This book type variable condenser is
similar to many ised, but in my esti-
mation it is much casier to make out
of junk than other designs. The mica
oun the fixed plate could be changed
for waxed paper, and anything could
be used, instead of tinfoil, that is a
conductor. As the diagram explains
itself, nothing nced be said of the con-
struction. As you turn the knob the
lever on the back of the panel turns
nearer to the pulley and allows the
upper plate to move toward the lower
plate. When the lever is touching the

Coil

pulley, the top plate should touch the bottom
plate.  Th> knob has to be rather light so

This Variable Condenser May Easily be Made
to Tune BSharply Your Receiving Set.

that the rubber can not pull it around.
Contributed by OWEN WILSON.

REMOTE LOUD TALKER.

Having seen several plans lately for hav-
ing the loud-spcaker of your radio set in
the parlor or living room so all might enjoy
it, I thought you might be interested to
know how we do it. Having purchased a
Vocaloud some months ago, we concected
the idea of buying about 6o’ of lampcerd
to be used as follows: From my room up-
stairs, where thc radio sct, consisting of
Regencrative set and two step amplifier i3
set up, we connected one end of the lamp-
cord to the proper phone terminals. We
then carefully led the wire downstairs inte
the living room, and there connected the
Vocaloud; as this type of horn requires no
battery, this was casy. The wire does not
show, as we have it carefully camouflagad

above the door sills and other similar
places. I find the horn works fine,
signal strength being very little, if

any, diminished by the distance from the
apparatus. Though we are many miles from
a very large radiophone station, from over
4o different phone stations received, more
than half come in loudly enough to be en-
joved and heard easily down stairs, with
the horn.  As you probably know, the Voca-
foud is not the least bit awkward looking for
the parlor if placed upon or adjacent to the
phonograph. In fact except that I am not
using a loop aerial. this method appears (o
(Continued on page 1025)
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AN EASILY CONSTRUCTED
VARIABLE CONDENSER.

A very good variable condenser may be
made from scarps found in any amateur’s
workshop. The condenser consists of alter-
nate picees of sheet mica, 4 inches by 3 inch-

Composition Knod _ 3z
N [27/7/0(/5

Copper Blade 5, "thick"

CLontac! Pornls

Condenser

is a Good Type of Variable Condesnser
to be Used With a Slider Coil,

es, and strips of tinfoil measuring 2 iuches

by 3 inches.

Leads arc taken from each tinfoil sheet
and fastened to the contacts of a "fan” type
switch. The switch is made with a piece of
copper sheeting, hard rubber knob; a few
washers, an Q/z7 threaded brass rod and a
few contact points.

The copper blade is cut and drilled as
shown in the illustration, from a sheet of
No. 22 gauge copper sheet. The knob is
screwed to the threaded brass rod by means
of the nuts and is held to the knob by an-
other nut. The rest of the construction is
clearly shown in the diagram.

Contributed by ARTHUR WINDSOR.

MULTI-CATWHISKER DETECTOR.

Here
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It is Easy to Adjust This Crystal Detector.

This type of crystal detecter will be found
very convenient. It obviates the necessity
of reaching with a single catwhisker for a
sensitive point on the crystal. By simply
turning the handle the catwhisker will find
one.

It may be made by using as a support a
piece of round stock brass in which = hole
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F1G.2.

How the Cat Whiskers Are Mounted.

has been threaded to take the brass screw to
which the catwhiskers are clamped by means
of washers and nuts as shown in Fig. 1.
Iig. 2 shows the method oi clamping the
four sets of catwhiskers. The crystal cup
is fastened to the base directly under the

catwhiskers.
W. A. CAMERON.

Contributed by
DEAD END SWITCH

Having obtained my useful ideas from the
regular perusal of your magazine, I for-
ward herewith details of an effectne method
of cutting out dead-end losses in coils, in
the hope that same may be of assistance to
amateurs.

The only addition to the usual stud and
arm regulator is the series of springs at-
tached to a semi-circular piece of ebonitz
above the studs, the coils being, of course,
connccted to suit the new arrangement.

“X" is a conductor beneath the insulator
An arm “Z” can be used or alternatively, a
semi-circular disc. The one-half disc can
be made wholly of fibre or ebonite with a
small piece of brass let in on the underneath
side at “X.” The arm or semi-circular disc
passcs between -cach stud and the spring
which normally rests on the stud. When
“X” conncets with Stud No. 8, all the sec-
tions of inductance are in circuit; when “X”
connects with Stud No, 1, the spring “B” is
disconnected because it then rests on the
ebonite which is on top of the arm or semi-
circular disc. All the other sections are
simultaneously disc when “X” is on Stud
No. 1. The semi-circular disc is preferable

//75a/m‘//’g Pilay
Z] Material-”

Regulating Hrm or
Sermr-Circular Dise:
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FilG
An Efficient Switch for Long Wave Tuners,

to the arm hecause when it is used all the
unusued sections are cach separate discs on
both ends.

The springs “B” arc all
semicircular piece of ebonite above

studs.
Contributed by W. F. WHITEMAN.

screwed to a
the

CEMENT FOR VACUUM TUBES.

In the past, when thermionic tubes have
been received by the writer, they have come
through the mail in a first class condition.
A short time ago one was received which
in some way had been drenched with water,
and when this tube was inserted in its
socket, it was found that the base was un-
cemented from the glass bulb. By twisting
any bulb having a bavonet socket, naturally,
there is going to be a short circuit at some
time.

Sealing wax was tried, but this substance
did not adhere to the glass. However, a
mixture of calcium carbonate (CaCOs) and
sodium silicate (Na,S51.:0s) was used with
success, and the tube is still in operation.
The mixture, as used, was about one part
of sodium silicate to nine parts of calcium
carbonate making it into a thick paste which
hardens rapidly into a solid and is further
hardened by heat.

Sodium silicate is the technical name for
waterglass used in preserving eggs, and
calcium carbonate is a common product,
used in the manufacture of lime, cement,
soda, and glass. Thus, these are both easily

obtained.
Contributed by ROGER R. SMITH.
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A VARIABLE CONDENSER IN FIVE
MINUTES.

A variabl. condenser can be made cheap-
ly and quickly by using an envelope from
which the end has been cut off. and a piece
of cardboard. Cover the ecnvelope and
cardboard, as per illustration, with tinfoil
and fasten leads to it. This will make a
variable condenser which will work with
perfect satisfaction.

Contributed by E. M. ABBOTT.
Ervelppe Cardboard .
i
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Tinfoil!
A Real Cheap Variable Condenser.

AN EASILY MADE JACK.

Doubtless many times you have wanted to
use your best phones in your department
circuit and have been without a jack. Here
is one that will meet your requirements for
that purpose, and it will hold as well as
any: I am using one in my additional step
of ampllﬁcatlon also one under my desk,
hooked in my binding post.

This jack consists of 10 turns of No. 14
bare copper wire and the other connection
is made of the samec size of wire. Make
the 1o turns on your plug and leave plenty
of wire at each end so you can mount it.
Mount the jack before makmor the loop for
the other contact. After the jack is made
secure, put your plug in and make the loop
fast so it will rest on the ball of the plug.

Contributed by

A. R. BERNSTEIN (3HF).
FOkSCEEWM ﬂ’
T0 08JECT

10 TURNS
PLUG OUT

1OTURNS
PLUG IN

A Clever Idea to Use a Pair of Phones With
a Plug.

HOwW TO KEEP THE PHONES
FROM FALLING OFF THE
TABLE.

A peg placed on the Radio instrument ta-
ble, over which the head phones may be
hooked when not in use, will prevent them
from being accidently knocked onto the

floor.
Contributed by W. J. McGUFFAGE.

A Simple Means to Prevent the Phones From
Falling,
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WOMEN INTERESTED IN RADIO-
PHONE.

A scries of radiophone talks of dircct in-
terest to the housewife were introduced
when Miss D. 11, Goodwin, of the Massa-
chusetts Division of Markets, spoke March
22 from the Amrad Broadeasting Station
at Medford Ilillside.

“Marketing for the Home™ was the sub-
ject of \hs: Goodwin's first talk which is
under the direction of the Massachusetts
Division of the Department of Agriculture.
Her talk will be supplemented by weekly
market reports furnished by the Division,
of interest not only to those who buy for
the table, hut for those who sell perishable
merchandise including the storekecper and
roadside vendor.

Another feature arranged to meet the de-
mand for programs of interest to women
are the serics of clothing talks given on
Saturday cvenings by Miss Hanlct I
Ainsworth, Lm’wer Clothing ]ntolm ition
Bureau, W 11211m bllcncs Sons Co., Boston.

When the first fashion talk was given
several wecks ago, considerable doubt ex-
isted about the number of women radio-
phans who might care to hear it. Accord-
ingly, the operator at the conclusion of the
first talk, asked the women to write in if
they liked it, and to advise whether it
should be followed by others. A great
many letters wers received by the Amrad
Company and it w 15 decided to make “cloth-
ing talks” a regular feature.

DALLAS SUPERINTENDENT OF
POLICE AND FIRE ALARMS
SEEKS BY NOVEL MEANS TO
IMPRESS RADIO ON PEOPLE.

About ¢ o'clock, one night, recently, at
the corner of Comimerce and Flva) Streets
in Dallas, Texas, jammed with traffic as is
quite usual, while long strings of street
cars and automobhiles Sureamed for clearing
of the four-way traffic, and policemen milled
about, clearing the way here and there and
untangling the impatient lines of motorists
and pedestrians, a car drew up near the
postoftice steps and waited in line, its en-
gines purring,

Suddenly people for half a block on cither
side of the car realized they were listening
to wonderful music.

They looked cverywhere for the Dand,
but none was secn in any direction,

In the car, accompanied by the Misses
Marcile Turner and Letitia Garrett, was
“Dad™ Garrett, <up"1mtendcnt of the Dal-
las police and lire alarms. “Dad” is a fiend
for putting over what he belicves is the
greatest invention of the age. In his car
was a small amplifying instrument that was
giving the crowds the advantage of a con-
cert hcing broadcasted from thc city's big
radio station at City Hall.

“Dad” savs he is going to keep on ad-
vertising the great adventure until cvery
home in Dallas contains at least a receiving
mstrument.

“It makes one young to bhe able to an-
nihilate space and tlme in the fashion they

can do it with radio,” said Dad.

“Work is becoming more and mcre play.
and | believe a man who will fit into new
conditions as they arc being made will have
years added to his life,” remarked the grand
old man of Radio in Dallas.

DALLAS NEWSPAPER TAKES
BROAD VIEW OF RADIO.

The Dallas News, one of the most influ-
ential and conservative newspapers in the
United States, has seen the vision, and made
Radio a part of its service.

In its issue of March g, the News an-
nounced thot commencing at g o’clock P. M.,

Radio Digest

March ¢, and continuing cvery night there-
after, the News and Jomna’ will  begin
broadcasting programs of interest to thc
people of Texas. The wircless telephone
will he used. Arrangements have heen made
for the service and it is promised they awvill
be claborated upon as necessity occasions
and developments warrant.

According to the owners of the News-
Jowrnal, who are also owners of the Gal-
veston Morning News, the decision has been
made because after investigation they have
reached the conclusion that thc wireless tel-
ephone is the most remarkable invention of
the century, destined very shortly to revolu-
tionize methods of rapid communication.

The service 1s to be for all Texas, and
every wireless enthusiast in the State is in-
vited to receive it.

Radio Articles Appearing
in April Science and
Invention

Announcement of prize winners in
$300.00 Simplest Radiophone Re-
ceiving Contest — With photos of
first prize winner and apparatus.

Radio Controlled House In Paris.

The Radiophone Now a Houschold
Necessity. By Mrs. Christine Fred-
erick.

National Radio Broadcast by Bell Sys-
tem—with photo diagram showing
how the telephone system will be
linked up with a chain of radio
broadcasting stations throughout the
United States very shortly.

Radiophone Receiving Set in a Match
Box.

Radio Loud-Talkers—Telling how to
make a dozen different styles at
slight cost and which will work as
well as some of the higher priced
instruments sold for th( purposc.
By Henry Townsend.

“The Radio Broadcast”  Specially
preparcd authentic list of all the rad-
lophone broadcasting stations in the
United States. the first of its kind,
complete with special  large map
showing the ranges and the loca-
tions of thesc stations.

Radio For the Beginner. By Arm-
strong Perry. No. 2 of the series.

Radio Oracle—Special Answer and

Question  Department—Ifor  radio
queries only.
The mtcnhon according to the News-

Jowrnal, is to make it a source of pleasure
to all these and their friends,

The Automobile Club of Texas has in-
vited the News-Journal 1o cooperate with it
in its plans to make wireless the medium
for informing the motorist the condition oi
the Ingrhwa_vs in order that travel can he
made comfortable.

FARMERS NEED RADIO SERVICE.

The importance of radio to the rural pop-
alation of the country is the dominant note
at thc Radio Telephone Com‘ercnce now in
session at Washington. Tt is considered that
the radio not only makes the isolation of
the farm a thing of the past but brings
quickly to the fa1mer the agricultural in-
formation needed in the mtellwent conduct
of the farm business.

The broadecasting of weather, crop and
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market reports is the most 1mportant uge
to which the radio is now being put in the
opinion of various radio experts attending
the Conference.

“There is no single use of radio, except
for marine and 1011a1 purposes, that should
take precedence over 1ts utilization for the
beneiit of agriculture,” stated W. AL
Wheeler, delegate representing the United
States Department of Agriculture at the
Conference. “There are more than 32.000.-
coo people on farms, comprising mnearly
one-third the total population of the United
States. Most of these people are located
where they are practically cut off from im-
mediate contact with the outside world.
The radio is the only means of getting to
them quickly at small cost the economic in-
formation nccessary in the proper conduct
of their business.”

Mr. Wheeler outlined the Department’s
method of broadcasting weather, crop and
market reports from radio telegraph and
radiophone stations of the Post Office De-
partment. Daily market reports on the live
stock, grain, cotton, hay, feed, fruits and
veoet"d)lc markets are hroadcast over vir-
umllv the entire United States and farmers
located almost anywhere can reccive them
either direct or with the assistance of ama-
teur operators. A number of state bureaus
of markets and agricultural colleges are
also broadcasting both local and national
markets and crop rcports by radio teleg-
raphy and radiophony.

With regard to the broadcasting of music
and entertainment, Mr. Wheeler stated that
“anything in the way of entertainment that
will afford the farmer even a slight diver-
tisement from his daily labors \vlll immeas-
urably rcdound to the benefit of the whole
nation. In many instances the only enter-
tainment the farmer has comes by radio-
phone.”

The time clement in dispatching weather,
crop and market news is a big factor affect-
ing the value of such reports, Mr. Wheeler
said. In cutting hay or harvesting gvain,
for example, an hour’s delay in the dispatch
of wcather reports may mean a loss of
several thousand dollars. An early morning
report on market conditions and the esti-
mated rcceipts at the market that day is
of great value to the live stock grower
about to ship a carload of hogs to market.
Prompt daily reports on the fruit and vege-
table markets enables the farmer to deter-
mine when and where farm products are
most needed and to arrange his shipments
accordingly. A sudden frost may kill an
entire fruit crop. By radio, warnings of
severce temperature changes or of storms
can be instantly flashed to an entire district.

“When thousands of tons of food prod-
ucts are threatened with destruction by im-
pending storms or floods ordinary mecthods
of communicating warnings are too slow,”
Mr. Wheeler said, “Market news to be of
greatest value should be received the same
day. The prompt 10cc1pt of reports on the
condition of crops is also of great import-
ance. The radio is the only means of quick-
ly communicating these various kinds of
information to the farmer.”

A rapid movement in the formation of
“Farm Radio Clubs,” composed of farm
boys and girls interested in radio, is taking
place throughout the country, it was dis-
closed. Armstrong Perry, of the Boy
Souts of America, stated that the members
of the Scouts organization were ready to
lend cvery assistance in the dissemination
of Government ncws.

RADIOPHONE 1XE NOW WGI

1XIE, the radiphone broadcasting station
(Continued on page 1010)
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Who’s Who in Radio

No. 15

NE of the best known radio engi-

neers in the United States is John

V. L. Hogan, who has bcen identified

with the art for the past fiftcen

years or morc. Like so many other
workers in the field, Mr. Hogan began as
an amateur; the frst apparatus with which
he expcrimented, in 1922, was of the coherer
type and had a working range of only a
few hundred feet. It was enough to catch
and hold his intercst in this new art, how-
cver, and within a few years he was break-
ing distance records for rcception by using
apparatus of his own design and construc-
tion. In 1906 and 1907 he worked with Dr
deForest as chief laboratory assistant in
the development of the audion and the
radio telephone; at that time the very first
grid audion, the fererunner of the present
day threc-clectrode vacuum tube, was pro-
duced and the first radio telephone broad-
casting station was operated by Dr. de-
Forest and Mr. Hogan, transmitting phono-
graph and Telharmonium music hy wireless
on daily programs. Early in 1908 Mr.
Hogan secured permission to ercct a re-
ceiving station on the top of the Times
Building at 42nd street, New York, then
one of the tallest buildings in the city; here
he experimented with scveral interference-
reducing devices of his own invention, and
succeeded in copying many complete mes-
sages from stations as far distant as San
Juan, Porto Rico, Guantanamo, Cuba, and
Colon, Panama, through severe interfer-
ence. In this same year his contributions
to the technical press commenced to appear,
among them “Methods of Wireless Tuning”
‘n the Electrical World and articles on the
Audion in Modern Electrics.

1In 1009 Mr. Hogan filed his earliest ap-
plications for patent, while a student at
Sheffield Scientific School of Yale Uni-
versity. His artiele on “Inductance Coils
Used in Wireless Telegraphy” appeared,
with several others from his pen, in the
Electrical 11orld. At Yale he took honors
in physics and mathematics, and was grant-
cd the use of the Graduate Physics Labora-
tories for radio cxperimentation; here he
carried on several investigations into de-
tector, tuner and heterodyne phenomena,
some of which have been described in his
later patents and publications..

Having previously established connection
with Prof, R. A. Fessenden by reason of
his invention, Mr. Hogan joined the staff
of the National Electric Signalling Co., as
telegraph engineer in December, 1909. He
proceeded to the experimental trans-Atlan-
tic station at Brant Rock, Mass., in Jan-
uary, 1910, and there took charge of the
plant’s operations, including the preliminary
tests between Brant Rock and the Scout

JOHN V. L. A0GAN

Cruisers, Birmingham and Salem, which
preceded reinstallation of the 100-k.w. Fes-
senden transmitter at Arlington, Va. In
this same ycar, 1910, Mr. IHogaa's first
U. S. patent (No. 950.781 on a crrstal de-
tector) was issued, and several of his arti-
cles appeared, including “The Wireless
Telephone” in the Electrical IWorld. Before
the end of the year, Mr. Hogan had been
promoted to the position of telewraph super-
intendent and his work extended tc include
cooperation in the design and development
of new apparatus, as \vell as experimental

Mr., John V. L, Hogan, Consulting Engineer,

‘Who Was One of the Pioneers of Radio.

supervision in connection with radio tele-
phone installations.

Several technical papers, including “A
Simple Wireless Telephone” and a study
of the “Operation of Detectors in Wireless
Telegraph Service”, appeared over his sig-
nature, and he presentcd an address on “Ap-
plications of Multiphase Current to Wire-
less Signaling” before the Wireless Insti-
tute in New York. He was elected Sccre-
tary of the Society of Wireless Telegraph
Engineers,

Early in 1912 Mr. Hogan supervised the
ercction of the Bush Terminal station (now
“WNY”) whose tall T-shaped structural
steel towers are still one of the landmarks
of New York. During this year several
additional patents were issued to him; sev-
cral papers, including ‘“Standardization in
Wireless Telegraphy” where published ; and

-ager

he completed the consolidation of the So-
ciety of Wireless Telegraph Engincers and
The Wireless Institute (in codperation with
Dr. A. N. Goldsmith, Secretary of the latter
organization) into the Institute of Radio
Engineers. Mr. Hogan was elected a Man-
of the Inst1tutc of Radio Engineers
dnd appointed by the American Institute of
Electrical Enginecrs on the committee on
organization of the International Electrical
Congress.

The National Electric Signalling Com-
pany completed the installation of the U. S.
Navy's first highpower statlon at Arlington,
Va., during 1913, and Mr. Hogan was given
Jirection of the acceptance test operations
between that plant, “NAA", and the U.S.S.
“Salem.” Using spark transmitters and
heterodyne receivers, signals from the ship
were copied reliably up to 1300 nautical
miles, while the vessel copied all messages

from Arlingten up to a distance of 2,375
nautical mﬂes both entirely by dayhOht
Mr. Hogan's "well-known paper on ‘““lhe
Heterodyne Receiving System” was pre-

sented in June, 1913, before the Institute of
Radio Engineers, of which Society he was
again elected a Manager, and his article
on “Quantitative Results of Recent Radio-
Telegraphic Tests Between Arlington, Va,,
and U.S.S. Salem” appeared in the Electri-
cal World and the Electrician, of London.
Mr. Hogan was appointed Chief Research
Engineer of the National Electric Sig-
nalling Company in 1974: his work was
largely confined to the development of auto-
matic high-speed recording apparatus for
long-distance radio telegraphy, though radio
telephony came in for some attention.
Among his articles during the year were
“Radio- Telegraphy at the Eiffel Tower,”
and “The Most Powerful Government
Wireless Plant, at Arlington, Va.” (Scien-
tific American), ‘“Wireless Telegraphy in
Railroad Service” (Railway Electrical Engi-
neer), “A New Marconi Trans-Atlantic
Service” and “Trans-Atlantic Radio Sta-
tion at Sayville, N. Y.” (Elcctrical World).
Further patents were issued to Mr. Hogan
during the next two years, and he became
still more closely identified with important
patent litigation in radio. He addressed the
New York Railroad Club, the American In-
stitute of Electrical Enomeers at Johns-
Hopkins University (on “Physical Aspects
of Radiotelegraphy”) and presented a paper
on the “Developments of the Heterodyne
Receiver” before the Institute of Radio
Engineers. During 1915 his articles on
“The Principles of Radio Telephony”, “Ra-
dio Telegraph\ and Telephony for Rail-
roads” and “The Signaling Range in Radio
Telegraphy” appeaxed in the Scientific
(Continued on page 1023)

The Attainment of Receiving Speed

y HE advent of the radiophone did not

I matcrially lessen the importance of

spark telegraphy and key interrupted

C. W, as these forms of communication
cannot be surpassed for accuracy.

One of the greatest difficulties an amateur
has is that of attaining speed in reception.
I am going to give a few “tips,” based on
commercial and amateur experience, which
will probably be of some help.

The kind of receiving practice that will
do you tl.e most good in the attainment of
speed 15 trying to copy a station which is
cending slightly faster than you can easily
receive. I'cr instance, if you can copy
iwenty words a minute -easily, and listen
1o cignals at this speed almost exclusively,

By H. H. WEBB

it will take a much grcater length of time
to attain the same stag~ of profic iency that
you would have reached by trying to copy
twenty-five word a minute signals. The
reason for this is nearly obvious. If you
can get twenty a minute by languidly rest-
ing on the table and copying mechanically,
it does not stimulate the brain as does in-
tense concentraticn on each letier as it is
being transmitted.

This brings up another question: When-
ever vou ask an old-timer who has had
vears of experience in radio how many let-
ters you should keep behind the sending
station he will invariably sayv a word and
a half or two words, say, about ten letters.
But this is utterly impossible to the novice
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because his mind is not trained to concen-
trate on the letters, as they are being sent
at the same time he is writing eight or ten
letters behind. This is something that
comes with experience. Its advantage lies
in the fact that if the transmitting station
makes an error, he has it corrected before
it is written down at the receiving end.
This results in a good, clean copy.

Then, summing up the two main princi-
ples that make for speed and clean copy,
we find these two rules:

1. Try to copy faster stations than you
are easily able to.

2. Cultivate the habit of keeping at least
a few letters behind the transmitter.
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Correspondence From Readers

THE RADIO CORPORATION
EXPLAINS.

In reply to inquiries concerning th- at-
titude of the Radio Corporation of America
toward the forthcoming Government con-
ference. where 1estrixtion of radio tele-
phony, and particularly amateur broad-
casting” will be considered, Dr. E. F. W,
\]C\dl](lCr\OI] Chief Engineer of the Radio
Curporation of America, and the inventor
of the Alexanderson alternator, recently
made the following statement:

“The Radio Corpor"mons (ngineers will
cobperate with the amateurs of the United
States by suggesting to the Government
that adequate wave- lmoths be set aside for
their stations in order that their activities
may bhe carried on and extended rather than
restricted, except in so far as it may be
necessary to do so in the interests of the
gencral public.  Engineers of the Radio
Corporation of A.nenca have caretully
studicd the nceds of the broadcast radio
telephone siiuation for a long time. As 1s
well known, the Radio Corporatlon has heen
furnishing musical and other entertainment
to an a redd_» large and rapidly growing ‘ra-
dio audicnee.’ .

“Recognizing the public interest in this
new and popular scicnice with its OppOrtunl-
ties for cducation, qulLk mtelligence and the
appreciation of music. th: Radio <orpora-
tion has established elaborate musical stu-
dios. where talented singers, musiclans and
public speakers may be bIOLl‘Tht into contact
with the widely scattered and cnthusiastic
listeners, who have provided themselves
with suitable radio telephone recciving sets.
These studios arc nccessarily ICSEB.I‘.CI] la-
boratories, as transmission ¢f entertainment
is still gubject to greater perfection through
L\pcumematlon

“While in the long run, the public prob-
ably will obtain more enjoyment and educa-
tion from broadcasting on a systematized
basis, whera the greatest good to the great-
est number will be the <ruld111tT prmc.ple
the tendency in estabhshmcr restrictions
should be rational and deliberate, especially
in an art changing so rapidly.

“Durine perinds when prepared concerts,
or other important broadcasting activitics,
were under way, there have been compiaints
of interferenc
ting stalions have sponed the enjoyment of
those who were merely listening. This has
caused some irritation, a radical suggestion
resulting that the amateurs should not be
permitted to operate, except for receiv ng
during the progress of evening broadcast
programs. (Good manners and sportsman-
chip alone have been fairly successful in
preserving the courtesies of the air,

“So far 2s the Radio Corporation of
America is concerned. its own attitude,
hased upon research and study, is very clear.
The engineers of the Radio Corporation de-
sirc to support tle activitics of the amateur.
They go even further, as a matter ot fact,
fecling that in the present stage of devel-
<\pm: Ilt amateur transmission and recept on
during the broadcast periods can be carried
on with properly tun'd selective transmit-
ters without, in general, interfering with the
important public, educational ﬁeld “of broad-
cast reception—where so many families are
«ntertained and are informed quickl_v of cur-
rent events, without any n-ed for technieal
I'mowledge of radio or radi> aparatus.

“It would scem desirable to extend ama-
tur operations rather than restrict them
under  such regulations and using such
quality of sending and receiving apparat-s
as will prevent interference with public en-
jovment and at the same time encourage
amateur activities,

“In the recent amateur trans-Atlantic tests
in which hendreds f American -adio sta-

tions competed, there is a striking example
of the encouragement and support which the
large comumercial radio interests have shown
in the success of this ecnterprisc. In this
wstance, the Radio Corporation if America
readily placed its high powered radio sta-
tions at the disposal of Mr. Paul F. God-
lev, the official representative of amatenr
men sent to Scotland to listen-in on his
fellow countrymen during the test.  This
permitted the prompt reporting of progress
made during the tests each day.

“Tt should be a matter of encouragement
to the amateurs of the country to know that
the enginecrs of the Radio Corporation of
America take a position very similar to the
cne taken by the enlightened amateur lcad-
ars themselves, and wil recommend to the
government that extended and valuable
wave-length privileges be gramnted 1o the
amateur stations and that the present ban
on amateur broadcasting be removed sub-
jeet to the public interest.

“The radio art has progressed verv rap-
idly. Tt will probably progress as rapidly in
the future. Conditions which seem trouble-
some  today may not seem So tOmorrow.
New discoveries may considerably reduce
confusion resulting from interference. In
the judgment of the Radio Corporation, the

Some of the (nteresting
Articles Appearing in the
March-april {ssue of
Practical Electrics

Telegraphic and Telephonic Transm's-
sion of Pictures. By Jacques Boyer,
Paris Correspondent PRACTICAL
ELECTRICS.

Antique  Flectric Motors. By T.
O’CONOR SLOANE, PH.D.

Llectricity from Fruit and Vegetables.
By H. Winfield Secor, Assoc Mem-
ber, American Tnstitute of Elec. En-
gineers.

Old and New Measurement »f Light.
Induction Test for Locating Arma-
ture Troubles.
Artificial Lighting.
J. W. Hammond,

Co.

Communicated by
General Llectric

amateurs should be permitted to aid in tae
development of the art—and they unques-
tionably have aide i
given to the working out of regulations
which will enable them to pursue their
pleasure without interrupting the enjoyment
of .the listeners, who, of course, are in the
majority. They should not be stopped from
sending hecause such a course, for the pres-
(nt at 1-ast, is unnccessary.”

RADIO CONDITIONS IN DETROIT.
IXdtor Rapio NEws:

Just a word to let you know about radio
conditions in Detroit. Radio has lately be-
come popular here through the efforts of
the largest newspaper, “The Detroit News,”
which has been broadcasting music from
its station WBL and printing programs and
instructions for building a simple receiver.
People have taken to ra(ho and even drug
stores are stocking apparatus such as cry St’ll
detectors, loose couplers and phones, hut not
a dealer scemis to know what a “V.T.” i

Lately T have hunted the town over in
search of a soft tube, but not one was to
be found, although they have loop aerials
and advertisc ‘[I"lt with their apparatus, con-
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sisting of a small loop, coupler, hxed con-
denser and phones. it is possible to receive
concerts from distant cities. This gives
people the idea that with this apparatus they
will he able to receive Chicago Opera and
stations O\el a thousand mllcs distant and
in reality they would have to strain thei-
ears to receive the local concerts, half a
mile away.
J. NaxwLiG.

RADIOPHONE BROADCASTING.
Editor Rapio NEWS:

The one discrepancy brought up by the
amateur against concert broadcasting, 15 re-
garding the call announcement after cach
selection. Several of the many broaacasting
studios make it a point to announce imme-
diately after cach selection, but they are
an msmnlt‘lcant minority in comparison with
those who merely announce what the next
selection will be.

Now, an amateur who desires to ascer-
tain just how many stations his apparatus
i5 capable of recelving, does not want to
sit and wait all cvening, listening to oane
station in order to hear the “sign-off,”” con-
sequently, that station remains unknown and
loses that much publicity.

In view c¢f thesc facts, and considering
that it would beneft all parties concerned,
why not codperate in an endeavor to have
cach radiophone station, large and small,
announce the name, call and location as fre-
quently as pos&bleJ

S, M. BonDH\GToB. RBMD.

INSECT RADIOPHONE
Editor Rapro NEWS

Having read an article in ithe Rapio NEWS
on “Do Insects Talkk by Wireless?” T have
come to the conclusion that T am still quite
sane.

I have been C\:perlmentmg along the same
line as Mr. Horle, and T wish you would let
him know that I have had considerable suc-
cess, but not with the Moth: I have tried
the Cockroach with good result and the
Beatle with very poor result. I am send-

ing a diagram of the outfit used.

VI Oscillator

© #roio news 1922

(,,—/, /mp//f er

= ord Coit
disassembled
with movableinon Core

~Detectord,
Modligtore

We know when one rcach finds food. a
few moments after we have quite an army
on the move; they can probably smell it?
I say not. I have tried the sound proof
hox, also the jar, but still they come. Tf
some one is interested enough to try this,
T would like very much to compare results
with the cxperimenter. 1 have found the
wave-length to he somewhat longer than
expected; it is between 34 and 1 in., with a
very low {requency.

HowaArp ZINMMERMAN,
Master Signal Sgt.
Harrisburg, Pa
(He have a faint suspicion that Mr.

Zimmermman is joshing us. Maybe not.
And then again, mavbe ves. Mavbe not
ves.—LEd tor.)
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THE RADIO CLUB OF PUBLIC SCHOOL 166.
NEW YORK CITY

The first meeting was held on Friday, Feb. 17,
1922.  The club was formed to promote interest
in radio among the older boys in the school. The
cight charter members are: Aubrey Levy, Irving
Chandler, Albert Rudintsky, Morris Rose, James
Bergman, Carl Borjersson William Eichold and
Jack Froman. The officers are James Bergman,
resident; William Eichold, vice-president. Aubrey

€vy, Ssecretary-treasurer.

Dr. John Reigarts, the principal of the school,
is the honorary president. At the first meeting
we were taken up with organization details, bur
time was found to explain some of the principles
of radio to_those who had just become interested
in radio. We would be glac{ to communicate with
other clubs. Address the Radio Club of Public
School 166, 132 West 89th St., New York, N. Y.

RIO GRANDE RADIO CLUB

The amateurs of the Rio Grande Valley met
and formed the Rio Grande Radio Club, at San
Renito, Texas, on January 13, 1922,

The club organization was perfected with a
iembership of six, and with the following offi-
cers: President, Roy Russell; vice-president, R. W.
Thacker, and secretary-treasurer, B, G. Eubank.
The officers form the board of directors. Tihe
president acts as code instructor and the secrc-
tary as theory instructor,

We now have some twenty-five members on our
roll and also some thirty members of the Rotary
Club as associate members. Through the efforts
of Mr. McK. Dougles R. E., of Houston, who
is a member of our club, we have interested the
business men of our town in the club. Mr. Mar.
lott has advanced the club sufficient money to pur-.
chase a $246.00 Westinghouse two-stage amplifier
and loud speaker. A complete radio telephone
and C.W. set will be installed in the course of a
few months. The club proposes to receive the
market and weather report from the Postoffice
Department at Washington. D. C., in co-operation
with the Rio Grande Traffic Association and the
lecal office of the Department of Agriculture,
Bureau of Markets. We would appreciate letters
from any of the clubs or individuals the world
over, and we are also anxious to receive copies
of the rules and by-laws of other clubs,

CLAYTON RADIO CLUB

The Clayton Radio Club has recently been
organized for the purpose of promoting radio in
the Thousand Island Region, of which Clayton
is the center. The club now has thirteen mem-
bers and is having a drive for more. Meetings
are held every two weeks and a committee has
gone before the village board to obtain rooms
for the club in the fire station, from the tower
af which can be erected a fine antenna Mr.
Eurl Churchill is president, Emery Swartout vice.
president, Jack Ross secretary-treasurer, and Ger-
ald Marshall radio engincer. = The dues are $3.90
a year. The club has witten the A. R, R, L.
amd Radio League of Ameican that it hopes to
join them soon. All are in favor of organized
amateur radio.

NEW BRUNSWICK RADIO CLUB
On Saturday evening Fehrnary 4 there was or-
ganized in this city a club to be known as the
New Brunswick Radio Club., with a charter mem-
bership of thirty.five, flicers elected were:
President, Norman Van Iloeval, 2AYV: vice-presi-

dent, John Cost; recording secretary. Clifford
Holman, 2AZY; treasurer, Walter Shepherd,
¢BME; corresponding secretary, W H, Everson,
2BMC. P. O. Box 434.

The club meetings are to he held at 8 o’clock
on the first and third Saturdays of each month.

ASPINWALL RADIO CLUB

The Aspinwall Radio Club was organized with
a membership of forty-two on Dec. 21st, 1921,
with a two-fold purpose, for the betterment of
conditions confronting the radio experimenter in
the Pittsburgh district and for promotion of fel.
lowship among local amateurs.

Meetings are held second and fourth Wednes-
day of each month. Club rooms will be secured
presently. Local amateurs always welcome.

THE PASSAIC HIGH RADIO CLUB .

The Passaic High Radio Club was organized in
September, 1921, with the object of advancing
the cause of amateur wireless through mutual sug-
gestions and co-operation. The officers are: Presi-
dent, Joseph Chmiclinski, 2APO; vice.president,
Jurian Van Riper, 2AJF; secretary, Alex. Havasy.
?AUA; treasurer Gilhert Halloway, 2ALR. The

Passaic ITieh Radio Club is affiliated with the
Second District Executive Radio Council. It is
the first high school radio club to have done so.
The official representatives to the council are
Mr. Van Riper and Mr Halloway. A short
wave regenerative receiver with detector and two
step amplifier is nearing completion and will
soon be ready for use by the club members.
Address all communications to the Radio Club,
Passaic High School, Passaic, N. J.

MILFORD RADIO ASSOCIATION

The first meeting of the Milford Radio Asso-
ciation was held at the home of AMr. W. H. Gil-
bert, 14 Center Street, Milford, Conn., on Tues-
day evening, Jan, 24th. The officers were as fol-
lows: C. S. Keating, president; H. Kropper, vice

rresident: W. C. Baer, secretary; Fred E. Smith,

treasurer, Four standing committees were also
appointed Welfare: H. D. Gates, chairman.
Frank Reynolds, Verne Wallace, J. B. Mabher,

K. S. Scranton. Pep: Leslie Zimmerman, J. \V.
Fisher, Raymond Clark. House Committee: E.
Tarmlee, H. D. Gates, Jr., G. Furman. Publicity
Manager: C. S. Hickox.

At this meeting aboct thity-five members
signed up The dues are 25 cents per month.
In the near future we hope to co-operate with
the other clubs in thc southern part of Connecti-
cut and clear up traffic which has bcen so con-
gested for the last few months. Any one in.
tcrested in this association may write to \V. C.
Taer, 125 West Main Street, Milford Conn.

TOMPKINS SQUARE RADIO CLUB

The Tompkins Square Radio Clubh of Tke Boys'
Club, Avenuc A and 10th Street New York City,
was organized in Cctober, 1920, by Mr. E. C.
Rundquist, former naval radio operator. The
club is divided in two divisions—junior and
senior.  The junior division meets every Monday
evening at 7.30 P.M., in the radio room, on the
¢ixth floor. One hour is devoted to code prac-
tice and one hour to theory, with one half hour
allotted to questions regarding equipment being
crected by the members. Any member of the
junior division who passes a speed test of 15
words per minute and a theory grade of 85% is
transferred to the senior division. The senior di-
vision meets every Friday evening at 8 P.M,
with the same schedule as the juniors. At the
present time we only have one licensed operator
but _expect to have all senior members licensed
by May 1st. The club expects to install a complete
receiving and transmitting set during the next
month, consisting of two five-watt tube. trans-
mitter and detector and two-stage with Magnavox.
At our summer camp, which is located at James-
rort, Long Island. 80 miles from New York City,
we expect to install the same equipment as at
our club in the city and be in continuous com-
munication with the same. Last year we stood
regular watches and published a daily newspaper,
which was of great interest in keeping track of
the progress of baseball, etc. Two thousand
boys were served in this manmer last year and
Wwe expect to serve 2,500 this year. A regular
watch is maintained at our club from 7.00 to 9.30
PAL and a log sheet is turned in every evening.
Our present membership is thirty and we wel-
come anyone interested in the advancement of the
radio art. An information bureau is also main-
taned on all matters pertaining to radio installa.
tion. The officers of the club are as follows:
E. C. Rundquist, director; D. Silberman, presi-
dent: A. Morenberg, vice-president; H. Sckneider,
secretary. Address all communications to E. C.
Rundquist, care the Boys’ Club, Avenue A and
10th Street, New York, XN. Y.

ST. LOUIS RADIO ASSOCIATION

The St. Louis Radio Association held its last
meeting at the Marquette Hotel on Feb. 17, 1922.
Notice of the next meeting will be in\ven as the
meeting place is to be changed. Dr. Klink, presi-
dent, and Mr. Kelso, have arranged to give
radio concerts every Tuesday and Thursday eve-
nings at 8 P.M. The traffic committee has been
selected, with Mr. F. Schrame, acting chairman,
¢DFQ. The first issue of the club paper, “Hot
Wire”, has been published. The next issue will
be out soon. The club is taking an interest in
the new rules of the Executive Radio Council.
We are trying to promote more interest in the
radio game by giving concerts and news reports
on the wave length of 240 meters every Thurs-
day evening. These news reports are given by
Dr. Klink of 9AAU. Yon will hear from us later.

WwWWW . americanradiohistorv.com

THE CAZENOVIA RADIO CLUB

The Cazenovia Radio Club was organized Jan.
2, 1922, for the purpose of regulating local traftic
and to promote interest in the most fascinating of
hohbies.

The officers elected for a period of six months
arc: President Clive B. Meredith; vice-president,
Ronald A. Marshall; secretary-treasurer, Nicholas
L. Googin, Jr. The membership numbers fifteen.
Meetings are held the first and third Mondays
of each month. A half hour of code practice is
given before each meeting. The club leld two
radio dances, one in Cazenovia and the other in
Nelson, in order to raise money with which to
purchase a receiving set. An orchestra was sta-
tioned in each hall, and between selections the
loud speaker was cut in and poured out music,
which was transmitted from a 10 watt set in town.

The wireless proved a great drawing card—a
delegation {from Missouri was present. We are
going to install our receiving set soon. Address

all communications to the secretary, Cazenovia,
N Y.

CALAIS ACADEMY RADIO CLUB

Who said that the good die young? Don't
know? Well we do not know either, but any way,
it has been disproven many times and cspecially
in the case of the Calais Academy Radio Club.
This association was organized in 1919 under the
name of the Experimental Science and Radio Club
of Calais Academny (in those days paper was
cheaper and long club names seemed prevalent),
and carried on its important work of develop-
ing the art of amateur radio in this community,
But during our business sessions of 1921 it was
decided that if e shortened our club name we

would have more time to talk about interesting
subjects. So here you have it; the Calais Acad-
emy Radio Club,” which is here considered

a good club and yet as having passed its young
stage. Mectings are held every Tuesday evening
in the electric laboratory of Calais Academy, one
meeting of the month being generally set aside
for business, and the others taken up with inter-
esting talks, demonstrations and code practice.
The present officers are: Mr. Jack M. Allan, pres-
ident; Mr. M. L. MacAdam, vice-president and
club station operator, and Mr. W. Robert Dresser,
secretary and treasurer, 310 Main Street, Calais,
Maine. At present the club set is confined wholly
to receiving as our DX traffic is more efficiently

handled by our local relay stations, 1VT and
1BWD
PHILADELPHIA AMATEUR RADIO
ASSOCIATION

The Philadelphia Amateur Radio Association
keld its iast meeting on Monday, March 6, 1922,
at 8.30 o’clock in the Widner Memorial Library.
The report of the treasurer was rcad. A paper
on “Dritish Aircraft Tube Transmission” was
delivered by Mr. W. B Martin and was of inter-
cst to all amateurs.

Some very amusing questions on radio taken
from a New York paper were read by the presi-
dent. Mr. Horace Van Sciver led a discussion
on “Radio Frequency Amplification” and the
subject was fully discussed. A letter was read
which had been received by Dr. Veluntine from
the amateurs in Venezuela, South America, ar-
ranging a test to see how many Philadelphia ama-
tcurs can be heard in Venezuela. The attend-
ance was large. All amateurs are invited to join.

GREENPOINT RADIO ASSOCIATION

At the thirty-second meeting of the Greenpoint
Radio Association, a lecture was given by the
consulting engineer. Mr. F. Matthews, on th-
function of the grid leak in the radio circuit.
He illustrated his talk, and all members were
permitted to fi\'e their ideas on the subject: he
then explained in full, showing all the various
points of this instrument.

Each Friday night a lecture is given on any
topic of radio interest that is suggested.

Membership is now open for any desirable
woung man, and information can be obtained by
sending your name and address to the sccretary,
H. W. Gerlach, 1138 Oak St.,, Brooklyn, N. Y.

RADIO CLUB OF PATERSON HIGH SCHOO™

The Radio Club of Paterson High School now
has about 30 members. Meetings are held every
Monday afternoon and every other Weédnesday
night in the radio room of Paterson High School.
At these Wednesday night meetings different
kinds of receiving sets are demonstrated through
the courtesy of the members, and the public is
invited. Membership to the club is open to all
students of Paterson High School. The &ub has
a licensed station with the call 2CIX.
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THIS Department is conducted for the benefit of our Radio Experimenter.

can only publish such matter of

sufficient interest to all.

1. This Department cannot answer more than threc questions for each correspondent.

2. Only one side of the sheet should be wriiten upon;
3. Skefches, diagrams, etc., must be on separate sheets.
1. Our Editors will be glad to answer any letter at the rate of 25c for each question. If,
intricate calculations, patent research, etc., a special charge will be made.

price charge.
You will

do the Editors a personal favor if you make your letter as brief as possible.

all matter should be typewritten or else written in ink.
This Department does not answer questions by mail free of charge. .

however, questions entail considerable research worl)
Before we answer such questions,

We shall be glad to answer here questions for the benefit of all, but we

i

No attention paid to penciled matte-

correspondents will be informed as to the

be used for a
power amplifier
in connection
with a Magna-
VOX.

a very efficient
A one-tube tele-

phone trans-
mitting circuit.

cir : i
|| %Lﬂ]’;
] S 9
A 04//‘,@2/7‘
\ Ry
El i
~nput gTB,
. i+ p
:T .
9 1204 [ 3200 ‘l:

R H e T R R

This eircuit may

On the right is

Br<diV Bz=45V. Cr&Cz=2MF Ki&Ke=30 Hemrys
R1&Rz=1.8 Megokms T1&Tz=UV7IZ Amplitying Trans.
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POWER AMPLIFIER CIRCUIT
(341) C. A. N. Armstrong of Sterling, Colo.,
writes:

Q. 1. What is the best hook-up for two five-
watt tubes and what distance should they work:
What dimensions and kind of O.T. should be used?

A. 1. See Pages 690 of the June, 1920, issue of
Rapio NEws where you will find complete data for
a very efiicient two-tube set for both C.W. and
phone.

Q. 2. How can 1 m.f. condensers he made to
be used in a flter circuit and what is a good
circuit?

A. 2. It would prove much cheaper to buy 2
ready-made telephone condenser of 1 MF capacity
than to make one. You will find data for the
chuke coil of filter circuit on page 689 of the
issue of Rapio NEws mentioned above.

(). 3. Through what circuit can 350 volts from
niofor generator unit be applied to plates of ampli-
fying tubes for reception with Magnavox?

A. 3. The circuit you request is shown on this
page. In this circuit for a two-stage power am-
plifier the high voltage is applied to the last tude
only which must be a five-watt transmitting tube.
The value of R1 and R 2 given as 1.5 megohm
is correct if Radio Corporation U.V. 712 or Gen-
eral Radio transformers are used. For Tederal
t1ansformers the value of the resistances should be
al out half megohm. It will be best, also, in con-
nection with the motor generator, to tse a filter
citcuit consisting of two choke coils each wound
with 6,000 turns of wire shunted by an 8 micro-
farad condenser.

LOW POWER RADIOPHONE,

(342) John \White, of Cleveland, Ohio, writes:

=
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Q). 1. Please give a hook-up of a one-tube radio-
phone set that has proven the best in actual
practice.

A. 1. Diagram of a very efficient circuit for
a one-tube pkone transmitter is given on this page.
I{ desired, a modulation transformer may be used
instead of having the microphone directly in the
circuit. The inductance should be wound on a

S L L e

The number of inquiries now being re-
ceived by this department has so greatly
increased that we suggest to our readers
to first consult the back issues of RADIO
NEWS for possible answers to your
questions before writing us. The answers
to many of the questions received daily
have already been published several
times.—Editor.

R GE R IUHTEHTTT

tube three inches in diameter with 24 turns of
No. 12 D.C.C. wire spaced 1/32” with taps every
two turns. The variometer stator may be wound
on the same tube. Stator and rotor each consist
of 32 turns of No. 28 D.C.C. wire.

Q. 2. What circuit is used in the enclosed re-
generative receiver?

A. 2. This receiver is a single-circuit one con-
sisting of a fixed inductance and variable condenser
in series with the antenna and a tickler coil in

AR

On the left is
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variable inductive relation to the antenna induc~
tance.

© ravio news 1522

RADIO FREQUENCY AMPLIIER.
(343) Alton R. Bowen, of Pleasantville, N. J.,
asks:

. 1. How could a one-step radio frequenpy
amplifier be used successively in connection with
the enclosed hook-up? .

A. 1. A circuit you may use with a radio-
frequency transformer is given on this page. The
first tube is.a hard amplifying tube and the sec-
ond is a soft detector tube.

RADIO AND AUDIO FREQUENCY AMPLIFIER

(344) Mr. James Cosman, of Paterson, N. J.,
wants to know:

Q. 1. 1 should like to see the hook-up for a
detector, one stage of radio frequency and two
stages of audio frequency amplification with plug
and jack system for filament control which may be
used in connection with the Paragon R A 10.

A. A circuit is here published which may
be used with any regenerative receiver to provide
tuned radio frequency amplification employing an
amplifying tube for the purpose. The variometcr
of the receiver is used as an auto-transformer and
tuned radio frequency amplificaton is obtained on
the wave lengths covered by this variometer. A
two-step audio-frequency amplifier may be added to
this circuit by connecting the input of the ampli-
fier in place of the phones. Circuit for audio-
frequency amplifier with filament control was pub-
lished on page 288 of Rapio News for October,
1¢21.

shown 2 one-
stage radio fre-
quency amplifier
and feedback re-
generation.

On the right is

shown how to
change from one
to two-step am-
plifier with a
D.P.D.T. switch
controlling fila-

ment of the sec-
ond tube,
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SWITCHING ARRANGEMENT FOR
AMPLIFIER

(845) I~nald Putt of Sugarcreek, Ohio, re-
guests the io'lowing:

Q. Please publish the following dingram: A
circuit of a detector and two-step amnplifier with
A battery potentiometer for controlling the detec-
tor plate voltage and one or two anti-capacity
switches for changing from detector to first or
second step controlling the filament circuits at the
same time.

A. 1. A circuit is here puhlished showing how
this may be done with one DVP.D.T. switch, which
may be an anti-capacity switch, to change from
the fus! (o the second step of a two-stage amplifier,
centrolling also the filament of the second amplify-
ing tube. A very complicated switching arrange
ment would be necessary to use the detector tvbe
alone and we suggest that a
much better method would be to
use filament control jacks.

REGENERATIVE RECEIVER

(346)
Riverside

SLK>

Q. 1. Kindly publish an effi- 5
cient hook-up for a detector and
two-step regenerative set using
the following articles for tuning.
Fixed coupler, two 43 plate con-
densers and one variometer.

A. 1. You will find the cir
cuit you request on these pages.
If you wish to use a two-step
amplifier, connect the input in
place of the phones in the dia-
gram. Connections of a two-
step amplifier are snown in the
answer to gucstion 345,

of 640
York,

Leon Eisler,
Drive, New

!

MAGITAVOX HOOK-UP
(847) Roy Tarbet o1 Leaven.
worth, Kansas, wants to know:

INW

. 1. How is wave length ©wavio news 1922
calculated ?
A. 1. The wave length is cal-

culated by dividing the velocity
of electricity, 300,000,000 me-
ters per second, by the frequency
o' the alternating current producing the wave,
Thus, 200 meters is producec by oscillations of
frequency of 1,500,000 cycles per sec.

Q. 2. Will a magnavox loud speaker give good
results without an amplifying transformer on fairly
loud music using a small loose coupler and an
audion hooked up the plain detector circuit? Can
you suggest a better hook up for a magnavox?

A. % A magnavox will not operate eﬁicientg'
unless about 100 volts is used in the plate circuit.
If you can use an amplifying tube as a detertor
ar:d 100 volts on-the plate, it may be possible to
obtain fair results with a magnavox in this man-
net. It would, however, be much better to use
a two-step amplifier. The magnavox takes the
place of the phones. See also the answer to
question 341,

PHONE RECEPTION.
(348) E. E. Sayers of S8ligo, Pa., wants to
krow:
0. 1. How can I eliminate the annoyance of
telephone rings coming in on my receiving set?
A. 1. 1In the position you are in you will prob-
ably find it difficult to do this. Try shunting

ycur antenna and ground conmnections with a choke
coil to provide a low frequency path. It might
also help to change the direction of your antenna
if this is possible.

Q. 2. Why is
WJZ in on the described set?
ahout 350 miles distant.

A, 2. There is no particular reason why you
should be unable to receive WJZ unless you are
not using the proper value of inductance.coxls._ It
may be also that you are too far from this station.
To receive phone transmission, very careful and
fine tuning is required. . i

Q. 8. What tvpe nf receiving set is considered
good for receiving radio tel=phony from a broad-

it that I am unable to tune
This station is

00g°

vesting station which is about 125 miles distant?
. 3. Any short wave regenerative tuner would
be satisfactory for this purpose.

AMPLIFIER ACTION.

(349) Herman Card, of Providence,
Isiand, wants to knows:

Q. 1. In a two-stage audio frequency amplifier
the signals are rectified by the first tube and are
then passed through transformers to the other
two tubes. How is this possible when it is a posi-
tive fact that direct current cannot pass through
a transformer?

. 1. A rising and {falling current will be re-
peated in the secondary of a transformer. What
amounts to a rectified current will flow in the
plate circuit of a ~.T. when the ¢rid is held at a
certain potential or, in other words, either the
pesitive or negative halves of the plate currents
will be greater than the other. With the aid of
a grid condenser an increasing negative charge is
impressed on the grid throughout a wave train.
This is repeated in -the plate circuit by a reduction
of the plate current throughout a wave train and
reiurn to normal at the end of each. This con-
stitutes the audio frequency component of the
plate circuit, and this rising z: 1 falling current
will induce currents of the same frequency in the
secondary of a transformer, the primary ¢f which
is connected in the plate circuit.

Rhode

LICENSE REQUIRED TO MANUFACTURE
CERTAIN APPARATUS,

¢850) Trank Frisch of Mansfield, Ohio, asks:

Q. 1. Can I use two honeycomb coils for prim-
ary and secondary and a variometer for tickler?

A. 1. A variometer may be used for tuning
the plate circuit to provide regeneration cn short
waves.

Q. 2. Is a license and permit necessary to sell
homemade wireless apparatus? :

A, 2 Permission would have to be obtained
and royalties paid on the sale of apparatus which
infringes any of the existing patents. If the
apparatus or circuit used is not patenied, no
special permission would be required.

W
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would be one 18 inches in diameter, composed of

six wires about sixty feet long and fifty or sixty

feet in height, used with a counterpoise.

RADIO AND AUDIO FREQUENCY
AMPLIFICATION
(852) “W. E. Beall, of San Irancisco, Califor-
nia, writes:
0. 1. What is the differenze
and audio frequency amplification?
A. 1. Briefly, audio frequency amplification
makes louder signals that already have been de-
tected, whereas radio frequency amplification
strengthens weak impulses so that they may he
detected. It is therefore possible, with radio
frequency amplification. to detect signals from a
great distance that would not be strong enough to
he detected with one tube alone or with audio
frequency amplification.
Q. 2. What different equipment to you use,

if any?

A. 2. ‘There are various
methods of radio frequency am-
plification. When transformers
are used they are of different
design from those used for audio
frequency amplificat’on.

Q. How and where can I
obtain single back copies of
Rapio News when you refer to
back copies in yvour amswers to
questions?

A. 3. Back copies may be
obtained by writing for them
to the circulation department of
Rapro NEws, 233 TFulton Street,
New York City. and enclosing
25 cents for each copy.

AERIAL WAVE-LENGTH
(358) Clare Moore, of West-

Letween radio

)
3

+ 200

port, Conn., asks:

Q. 1. Where may I find out
how much wire to wind on
honeycomb coils?

| A. 1, You can find this in-

L

0344

This Chows the Circuit to Use in Changing a Short Wave Regenerative Tuner to

a One-Stage Tuned Radio Freguency Amplifier.

AERIAL FOR C.W. SET.
(851) H. H. Olmsted, of Washington, D, C.,
wznts to know:
0. 1. Please publish a hook-up of detector and
t'vo-step amplifier using a DPDT switch to change
from detector to amplifier.

A. 1. See answer to Question 845.

Q. 2. \Which antenna is best for C,W, purposes,
a cage or L.?

A. 2. It has been found that a cage antenna

i> somewhat better than a flat-top antenna for
trans,mission purposes.
Q. 3. What should be the height and length of

an antenna recommended for 200-meter C.VW. set?
A good cage antenna for this gurpose

A, 3. A

© raoro wews 1922

Q346

A Variometer May be Used With a Fixed
Coupler to Make the Set Regenerative on the
Short Wave Lengths,

www.americanradiohistorv.com

formation in the catalogue of
several radio dealers, or if you
will let us know what wave
length you wish to receive on
we will be able to inform you
how much wire to use.

Q. 2. \What is the natural
wave length of an aerial, 2 wires
120 feet long, the lead-in 125 feet long the ground
five feet long?

Ao 2 You may calculate the wave Iength of
your antenna from its dimensions by using one
of the charts on this page.

Q. 8. Where may I find the calls of the newer
phone stations?

A. 8. You will find a complete list of all broad-
casting stations contained in the article entitled
“What anyone can hear” in the March issue of
Rapro News.

LOOP AERIAL

(354) G. A. Peple, Jr., of Lynchburg, Va.,
wants to know:
0. 1. Can a loop aerial be used in connection
with the short wave regenerative set deseribed
by Mr. W. H. Grace, Jr., in the December issue:
ot Science and Invention?

A. 1. This set was not designed for use with
a loop and the best results will only be obtainel
if a regular antenna is vsed.

Q. 2. Can the KYW station in Chicago be:
heard at a distance of S00 miles when using the
loop aerial?

A. 2. It would be very difficult to receive at

this distance with a loop. It may be accom-
plished, however, if sufficient amplification at
radio frequency is used.

LGOP AERIAL DATA
(855)  Chas. Gonnella, of Lima, Ohio, asks:
Q. 1. Is a loop aerial as effective as a flat top
zerial using a V.T. detector?
A. 1. No, it is not so effective. Unless it is
desired for short distance reception only it is
necessary to use considerable amplification with 2
loop to obtain the same results as would be ob-
tained by the use of a high antenna with less ame-
nlification.
(Continued on prgs 1029)
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URDOCK REAL RADIO RECEIVERS have deliv-

ered complete satisfaction, on a “money-back” basis
for 14 years. Those years of experience have so simplified
and perfected our production that there are today no re-
ceivers quite so good at sc low a price

The latest Murdock achievement, the No. 56 Receiver, is a
highly sensitive instrument which retains all the rugged
strength of previous types. Important f[eatures are, the
improved comfortable headband, the “Murdceck-Moulded”
ear pieces shaped to exclude outside noise, and the moulding
of all parts into one durable unit.

All models of Murdock receivers are sold with free trial
offer and money back guarantee. Use them in direct com-
parison to any other phones for 14 days. Make any test
you wish. Then at the end of the two weeks, if the Mur-
dock Phones are not entirely satisfactory, return them and
your money will be refunded!

Many of the complete “ready-to-operate” wireless sets now
on the market include Murdock Phones as standard equip-
ment. If the set you buy does not, be sure you get a set
of Murdock receivers to complete your station. We strong-
ly urge you to go to your dealer and convince yourself of
the quality of Murdock receivers, by actual examination,
befere you buy. Prices $4.50 to $6.

Murdock Phones are the standard bearer for a complete line
of “Made-by-Murdock” radio parts and instruments. This
includes the famous Murdock condensers, couplers and vari-
ometers, and the new Murdock Rheostat at $1.00.

Buy Murdock Radio Apparatus
From Your Dealer

TaT

WH. e
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at yourfinger ends

Know the facts in Electricity, They mean more
Toney and better position for you. Hawkins Guides
tell you all you need to know about Electricity.

Every important electrical subject covered 80 you
can understand it. Easy to study and apply. A com-
Dlete, practical workinﬂcourse,‘m 10 volumes_

roped o3 flexib

are s covers., Orderaset
to-day to look over.

HAWKINS GUIDES

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

These hooks tell you all about —

Magnetism — Induction — Experiments— Dynamos—
Electric Machinery — Motors — Armatures — Armature
Windings — Installing of Dynamos — Electrical Instru-
ment Testing—Pra 1 M. t of Dy and
Motors--Distribution Systems- Wiring-Wiring Diagrams
—Sign Flashers—Storage Batteries—) rinciples of Alter-
nating Currents and Alternaters—Alternating Current
Motors—Transformers—Converters— Rectifiers—Alter-
nating Current Systems—Circuit Breakera—Measuring
lnstrumgntu—Swngch Boards—Wiring—Power Stations
—Installing—Telephone—Telegra h—Wireless—Bells—
Lighting—] ilways. Also many Modern Practical Appli-
cations of Electricity and Ready Reference Index,

SHIPPED TO YOU FREE

Notacent topay until you see the books, Noabligation
tobuy unless you aresatisfied. Send Coupon now—toda;
=—and get this great help hbnn;y and seeif ftis not wort
$100to you—pay $1.00 a month forten monthsor returnit.

- THEO, AUDEL & CO.,
72 Fifth Ave.. N.Y,
Please submit for examination
Hawkins Electrical Guides
(Price $1 each). Ship at once. Dre-
paid, the 10 numbers If satisfactory, 1
sgree to send you $1 within seven days and
o farther mail you $1 each month ustil paid.

Sigoatara
o

Employed by

Reaid

Roferezon_.

You Can Still Get in on hi!

Those Amplifying
Transformers:— We
obtained a larger
supply of these
transformers than
we had hoped for at
this price. We can
still supply them at
$4.50 2ach. Ask the

$4.50

fellows who got
POSTAGE FREE them last month.
They Are The Berries! Here's an-
other bargain!
Two standard
binding posts of A
the most useful Type
size. Type 1A takes
largest size phone 7c eaCh
cord tips while
Type 2A is the

ideal size [or gen-
eral usc. Both are
well  finished and
nickel plated.
Dealerst There is
2 good proposition
on these articles
for yow. They are
made right and will
stand the severest
competitive tests. Include
[Immediate delivery! Postage

The HAYNES RADIO SHOP

629 Lexington Ave.

Type 2A

10c
each

E

(Bet.53d and 54th Sts.) N.Y.C. :

Read the classified ads on pages
1052, 1053 and Ios4.

Radio News for April-May, 1922

Station 98Y of Chicago, lIl.

(Continued from page 952)
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mahogany office desk upon which it is
mounted, a provision had to be made for
the key under the detector and amplifier
umt. A low cabinet with a drawer and an
arch opening for the key was madz for the
above unit which elevates it to the lavel of
the other cabinets. The complete receiving
assembly is mounted on plate glass, as is
the key. A typewriter is anclosed in the
desk ready for use by raising a portion of
the desk top.

Brown adjustable and Baldwin phones are
used. A lJoud speaker with large horn is
used, which gives good volume.

Flanked on hoth sides of the desk are the
transmitting sets. the spark set on the left
and the C.W. set on the right. The trans-
mitting units, like the receiving units, are
made to fit into a symunetrical scheme of
arrangement. A narrow mahogany tabl:
was constructed for the spark set. upon
which was built a much smaller table ar-
rangement for enclosing the muffled rotary
gap. This smaller table, placed upon the
larger table, is covered on the side next to
the desk with mahogany as is the top, while
the front supports a switchboard. On the
switchboard are mounted the antenna switch.
a double-pole, single-throw switch for
throwing the key either in the spark sct cir-
cuit or the C.AV. circuit, another double-
pole single-throw switch for cutting 1
cither quenched or rotary gaps, and a large
Jewel o to 5 amp. thermo-couple meter,

On top of the little table are mounted an

Aeme 15-K.W. transformer, a Thordarson
oil condenser, and a very large oscillation
transformer. The oscillation transformer is
supported over the transformer and con-
denser in a flat position by four legs. Al
insulation is very heavy and leads as short
as possible. The rotary gap is designed to
give the best results with the Acme non-
resonant transformer, while an Amrad
quenched gap with a line resistance can be
used also.
" The C.W. set uses four 5-watt UVzo2
Radiotrons, which can be used in two dif-
ferent modulating circuits. Flexibility has
been the keynote in the design of this set,
and expericnce the chicf adviser. The Eng-
lish circuit described by Mr. Whittier is
used for the oscillating circuit, with a grid
coil wound with No. 12 coupled insids of
the antenna inductance. Either Heising
constant current modulation with two tubes
as modulators may be used, or four tubes
may be used as oscillators with a magnetic
modulator for modulation. Four air core
honeycomb chokes arc mounted in a bracket
directly underneath the socket shelf, so that
a choke is connected near the sockets to
each grid. This prevents one tube surging
back into another.

Either rectified A.C. or motor generator
can be used for the plate supply, the sct
being so wired that either may be used by
throwing a four-pole double Federal switch.
An Acme zoo-watt 350-volt unit rectified
through two Declorest rectifying tubes is
used for the rectified A.C. supply. The
motor generator is a special Ray-Di-Co
unit with a double commutator generator de-
livering 750 volts at 150 watts. It will de-
liver 1,000 volts open space, and is rated at
150 watts conservatively. A Radio Corpo-
ration tone heel is coupled between the
motor and generator, the 1.750 R.P.M. of
the motor generator giving. the desired fre-
quency. The center of the tone wheel has
turned out on a lathe and it is insulated
from the motor generator with bakelite, so
that it will not ground through this unit.
A double brush is used. The filter system
is made up of eight 1-M.F. Federal con-
densers and three 1l4-henry Acme chokes.
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; LEARN THE ‘

WIRELESS CODE

BY THE RECCODE METHOD

One hour practice with the Reccode
¢ Method places in your mind a picture of
¢ each letter of the alphabet with the cor-
responding code in such a manner you $
cannot forget.

SIMPLEST EASIEST <

QUICKEST WAY
$6.5 $6.50

PLACE YOUR
ORDER NOW

Joseph E. Campbell Co.

585 Forest Ave., East
g DETROIT, MICH.

—_—

BANGERT ELECTRIC €0, 1.

i Headquarters for
i RELIABLE '

RADIO

- RECEIVING SETS ’
SUPPLIES and PARTS

THREE STORES l

| 297 Fulton St., JAMAICA, N. Y.

' 27 Main St., HEMPSTEAD, L. I.

; 16 W. Merrick Rd., FREEPORT,
L

MANUFACTURERS OF | |
TESTED, MOUNTED, GUARANTEED
CRYSTALS

WRITE FOR DISCOUNTS

The Larest fgr. of Glena (:rsals

(In The United States)

.-'l_-'_,_.—’

Mounted In Wood's Metal Guaranteed AA1 Perfect
Arlington Tested)

Galena Crystal Mounted,,.. .. .. ., .. 35¢
Wrapped carefully and packed in individual
boxes with your name, or in bulk.
Manufacturers, Jobbers, Dealers, <write for
oitr special gquantity prices.

GALENA CRYSTAL MFG. CO.

464 Bushwick Ave. Brooklyn, N. Y.
Eighty-four pages illus

c trated, complete sets and parts for

assembly. Get Thordarson’s Latest Amplifying

Transformer. $4.50 postpaid. Our sixty years® ex

Perfence at your service in selecting equipmeat.
JULIUS ANDRAE & SONS CoO.,

117 Michigan st. Milwaukee, Wis,

No. 71, like cut, 734c '
No. 72, larger, 9c. Nickel polished, 75¢ 100 extra

CONTINENTAL - ELECTRIC COMPANY

117-119 East 129th Street, New York, N. Y.
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7 Dr.T.0 Conor Sloane
ill teach yrouw -~

CHEMISTRY

Right in your own Heme

SR (e S R T T R LR 'Illlllllli‘ N

ood Chemists C

Tndnstrial firms of all knds pay tempting salarics to get
the right men. Salaries of 310,000 to $12,000 a year are not
unusual  for chemists of exceptional abilines.  Chenustry

igh Salaries

What Well-Known

those who are ambitious aund willing to apply them-
selves couscientiously the greatest opportunities of auny vo-
cation. Wy le satisfied with small pay and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own cfforts and your own abilities.

The work of the chemist is extremely interesting. If you
are fond of experimenting, if you like exciting and intense-
ly interesting work, take up Chemistry. To the man_ who is
dissatisfied with his present job, to the veung man just de-
ciding on his life work, Chemistry holds alluring charms, and
counticss opportunities. If you want to carn more money.

Authorities Say
About Gur Course

TFrom Tiudson Maxim,

“Dr. Sloane has done a much-needed
work in a mmuch belter way than any-
thing of the kind has, heretofore, been
done,

“Dr. Slcane has a rvemarkable faculty
of presenting Secience for sclf-instruction
of' the student in such a clear and un-
derstandable way as 1 be most readily
grasped and assimilated.

“I, therefore, unreservedly recommend

the way is open through our course 1 Chemistry. andl\lﬂzlce my highest indorsement on his
work.””
From Dr. \W. W. de Kerlor,
“I can not recommend your course too

-
Now ES E E‘ie I lme E @ bighly and I congratulate both you and 2
= Dr. Sloane on same.”’ B
> From John A. Tennan!,
Eﬁ em}is I *“This is something whick has long B
beert  needed, 1=

Your Jong experience in
the teaching of chemistry . . . assurance
that the course will he practical as well
as plain to the unrrained students.””

What the = tudents
Say:

Your course has heen aworth $50,000

/ DR T. 0'CONOR_SLOANE, N\
A.B.. ADML, LLD., PrunD.
Noted Instructor. Tecturer und
Author, IFormerly Treasurer Ameri-
ean Chemical Society and a prac-
tical chemist with many well known
achievements to  his credit.  Not
only has Dr. Sloane taught chemis-
try it the class-room but he was
for many years engaged in com-

mercial chemistry  work.

Never before has the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakened
the United States to the necd of trained chemists and chemi-
cal eng.neers. Lverywhere the demand has sprung up. In
factories, mills, laboratories, electrical shops, industrial
plants of all kinds, chemistry plays a vital part in the con-
tinuation and expansion of the business. In every braurvll 5 e i oo itz
of human endeavor the nced for chemists has arisen, No “This s Jjust like reading some fas-
profession offers such alluring opportunities and the next einating fiction story.’”

Experimental Equipment
Furnished to Every Student

teresting. I wait patiently for the next
trated hy so many ecxperiments that are performed right from the start that anyone, no matter Lo el pleased with your course
Do av it {ifferent peoble 3
pers, pointing out your mistakes and cor- il Arare) iziciey LOFK !
Easy Monthly Payments

ten vears are going to show the greatest development in tlus scicnce that this country has cver seen. “I have Jjust been made Assistant
Those who have the foresight and ambition to learn chemistry now will have the added advantages Chemist of my concern.”
and greater opportunitics afforded while the chemical field is growing and expanding. wan}sont‘;) (;?z\lllffeinls tligS‘v‘vo\l\;gfeh:mT J(‘;rlsl%g
of Chemistry.””
T ; § X “1 find that your course is very in-
You Can Learn At
. ? g i “1 find the study of chemistry more
and more interesting at cvery lesson and
Dr. Sloanc will teach you Chemistry in a practical and intensely interesting way. Our home you may be sure that I am getting into
study coursc written by Dr. Sloane himself is practical, fogical and remarkahly simple. It is illus- studying habit even more than I ever
did even in my school days.
how little education he may have, can thoroughly understand every lesson. Dr. .Sloane teaches and I think, from the way it starts out,
you in your own home with the same in- I have found a good teacher and school ™
dividual -and painstaking care with which “Your course is sure wonderful, easy
he has alveady taught thousands in the to understand, and so well laid out. I
class room. And, Dr. Sloane personally JUCHG immesiselyy ike themy’’
examines and corrects zall examination pa- The lessons are fine and I like them
; cour E ¢ speak very
vecting them for vou. He will, in addi- i;]]f’g]‘:& i)r;u;ﬂ;r;uxse R S
tion, give vou any individual help you “If T don't learn it isn't your fault for
might need in your stucies. This personal 1 find that your lessons contain a whole s
training will he of inestimable value to lot.*
you in your futurc career. (Nanes and addresses on request)
You don’t have to have even the small price of the course to start. You can /
pay for it in small monthly amounts—so small that you won’t feel them. The
cost of our course is very low, and includes everything, cven the chemistry -
outfit—therc are no extras to huy with our course. Our plan of month- ¢ CHEMICAT
ly payments places a chemical ecducation within the reach of every- / INSTITUTE
one.  Write us and let us explain our plan in full—give us the op- OF NEW YORK

Home Extension
Division 4
140—R Liberty st
/  New York City

I)U“tm}it_v of showing you how vou can qualify for a highly trained 4
technical position without even giving up your present cmployment.

SPECIAL 3¢ DAY OFFER

Besides  furnishing the student with his DLxperimental
Equipment, we are making an additional special offer . 3

K h g < t al ¢ 4 ties 8 AP pportun:-
for a short while only. You owe it to yourse'f to 7 :r‘uIarsf(:xrhm(xrhfl]z]:}fi' ©and full par-

find out about it. Write today for full information & ment given to evers Q”:Wé‘l:imonfnl Fanip-
ists.” tell me abhont T amaent. Also please

Please send
. B me at  one
without any oblization on n?{“
part. your free Book I

We give to every student without additional charge. this
chemical egnipment including forty-two pieces of laboratory " ta
apparatus and supplies and e ghteen different chemicals and and free book Opportunities for Chemists. Your plan of paym
reagents, The fitted heavy wooden box serves not only as Send the coupon right now while it is fresh in / vour special 30 day offer. ayment and
o case for the outfit hut also as a lahoratory accessory for | vour mind. Or just write vour name and
nerfqrmim: countless experiments. Fnll nar!mu]ar_s uhoult ?lns) address on a postal and mail it to us. /

Snf-f‘,m'[ fc;lt'm‘z). _ofq our (‘fl'mlrse‘s ave cintained in our 1ree But whatever you do, act today before
haok “‘Opportunities for Chemists. s offer is withdrawn,

/# NAME ...

U4
Don’t Wait—Mail the Coupon NOW! //ADDRESS
e

CHEMICAL INSTITUTE of NEW YORK, In

140-—~R LIBERTY ST. Home Extension Division 4 NEW YORXK CITY

eesEre e e et te ittt caatae meacaas Ty e

TY
R. N, Apr. 22,
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Better Results
and Longer Life
from Your Tubes

Every make of tube should be
operated at some specific voltage.

Tubes function best within ex-
tremely narrow limits. Unless
you operate within these limits
it is impossible to obtain the best
results, and tube replacement ex-
pense runs up rapidly. It 1s
foolish to regulate your tubes by
the degree of illumination of the
filament.

In the early days of power
plants, operating engineers at-
tempted to maintain voltage by
the brilliance of a pilot lamp.
Today, such o practice is abso-
lutely unheard of. Voltage is es-
tablished and maintained by
means of accurate and reliable
voltmeters.

In the very near future of ra-
dio, the filament voltmeter will
be regarded as absolutely indis-
pensable.

Will you follow the wise prac-
tice of voltmeter filament control
now, or will you wait until bitter
experience convinces you of your
error?

Our Circular “J” describes in de-
taill Weston Filament Voltmeters
and other important instrvments
invaluable to owners of up-to-date
recciving and transmitting  sets.
Send for a copy without delay, if
your dealer cannot supply you.

Weston
Electrical Instrument
Company

173 Weston Avenue
Newark, N. J.

Branches in the Large Cities

| clean appearance.
| mounted high in back of the panel on a ter-

When using motor genirator. the tlament
winding of the Acme unit is uscd to light
the filaments while the secondary is thrown
out of the circuit. In this way the Acme
unit serves both as a power unit and a fila-
ment heating unit. The motor generator is
used for phone work and I.C.W., while
rectified A.C. is usually used for straight
C.W. Very good modulation is obtained on
phone with no hum or objectionable carricr
wave. A double-throw double-pole switch
changes the generator commutator conncc-
tions from scries to parallel, giving either
750 or 530 volts respectively. A big jump
in radiation is obtained with the highest
voltage with no great stress on the tubes.
Although rated at 5 watts, 20 to 40 watts
are put into the tubes. The difference in
the results did not warrant using larger

[ tubes, and the 5-watt tubes certainly are

better, from an economical standpoint.

All instruments are mounted on a base
and panel, and the whole is placed in a
cabinet with small doors in the sides and
top for accessibility and ventilation. At the
rear of the base is mounted the 200-watt
Acme unit with condensers at each side,
while over it is a fiber shelf upon which are
mounted the two rectifying tube sockets,

"Ehe chokes, and four Federal condensers.
| Thus the power and rectifying circuit, to-

gether with the filter, is all in one unit iso-
lated from the rest of the set. Iarther
forward on the base are mounted two large
fixed condensers over which are supported
two z.000-ohm grid lcaks and two induc-
tance coils. The antenna inductance is large.
consisting of 36 turns of No. 8 brass wire 6"
in diameter, and is supported by heavy brass
uprights fastened to the brass panel sup-
ports,

On the panel are mounted an o to Goc
volt TFirco meter, a General Radio hot wire
ammeter, a Jewel o to 200 milliammeter,
and a Jewel o to 15 volt A.C. meter. A
small dash pilot lamp is placed over the
meters to light the dials. On each side of
the meters a 6-ampere rheostat is mountad,
one for the rectifying tubes and one as an
auxiliary filament control to the oscillators
and modulators. Below the meters are four
glass peekholes in line with the tubes which
are mounted on a sheif back of the panel.
These holes are large, giving a full view of
the elements of the tubes, and beveled nickel
plated brass rims holding beveled plate glass
are inserted in the holes to trim them up

Below these holes are mounted four Gen-

i eral Radio 2%-ampere rhcostats, one for

each tube filament. TFach individual filament
can be sct and then all adjus:ed togcther

| with the auxiliary ﬁlampnt rheostat. Below

the rheostats three variable condensers are
mounted. Just above the condenser dials
the two FFederal switches are placed. one
for sending and receiving, and one for
phone, L.CW. or CW. The down position
of this switch is for phone, the middle po-
sition for tone wheel, and the up posftion
for straight C.\V. No binding posts are
used on the panel whatever, thus giving a
The binding posts are

mina! board, and a hard rubber shelf at
right angles to the top of the panel acts as
a guide with properly spaced holss to space
and feed the leads to the terminal board.
On top of this shelf are placed the binding
posts for the motor generator and tone
wheel, while the Federal switch for throw-
ing from motor generator to rectified A.C.
is mounted to one end of this shelf.

Three rotary switches are also mounted
on this shelf. One switch is for shorting
the milliammeter out of the circuit, whicl
is subject to injury while sending straight
C.W.. due to its violent ducking when the
key is pressed. Another switch cuts the
high voltagr plat: met r out of the circuit,
while the third switch cuts the antenna
series cnndenser out of circuit which at
times increases radiatlon. At other times

www.americanradiohistorv.com
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Design of Modern
Radio Receiving Sets

You will find an exceptionally
good design in MODERN RE-
CEIVING SETS for a detector
and z-step amplifier with jacks
for plugging in any step. The
panel can be mounted on support
frames which carry the connec-
tions at the rear or put in a cabi-
net. The design has been
worked out so that you can
build the set in your “kitchen
table workshop.” "All parts and
panels drilled and engraved can
be obtained from the G. A. Com-
pany or its distributors.

There are many other instru-
ments described in MODERN
RECEIVING SETS which will
interest you.

The Price is

50c.

Postage 4c

7

your amplifier doesn’t
satisfy you, build a new
one from designs in

88-N Park P1
The General ~ 8.1 Rark Blace

Apparatus Co., Inc. Send 10c for the new

A. Catalog

The “QSA” Line of Radio Equipment

Larger business has made nacessary larger
space and larger stock. So we have moved
into new quarters where we will be better
able than ever to supply wvour wants. Items
below are offered for INMEDLATE DE-
LIVERY.

Radiotron TU.V.
Radiotron TU.V.
Radiotron T.V. 202-5 watt power tu
Federal No. 226-W amplifying trans
Everready No. 766 variable B battery. oo
FADA No. 120-A panel mounting rheostat...... 1.00

Saco (lad amplifying transformers........ .. 5.00
Paragon V.T. socket No. 30,...... +.00
45 Volt “B’’ battery, special at each.... 2.10

Combat Radio Storage Battery 6 v. 80 A...... 21.00

Catalog of ‘“‘QSA”" equipment will he sent for 10
cents which will be refunded on initial order or
FREE with order from this advertisement.
Radiophone converts—Call, or write us for estimate
on complete radin installation for receiving wire-
less music, ete. Come in and ask as many ques-
tions as you like.

Independent Radio Supply Co.
3239 Ogden Ave.  CHICAGO, ILL.

““A Radio Store with a Conscience’’

FROM CAT WHISKERS UP—
Wecan supply everything that's best
in Radio, 1 or 101 of any article to
user or dealer. Same day shipments.
Inguiries are welcome

DISTRIBUTORS
Wholesale & Retail
S Westinghouse
k4 gy Brandes  Federal
Ko ELIRRICAVE: ABADOKAE  purdock, DeForest
ez w636}, | HTES58%  Radio Corporation

and many others

At East Prrrseurer, Pa.—NexT Door To KDKA
o, TR
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Eveready “B” Battery No. 766

Equipped with Fahnestock Spring Clip Bind-
ing Posts—An Excluecive Kveready Feature

Eveready “B” Battery No. 774

Equipped with Fahnestock Spring Clip Bind-
ing Posts—An Exclusive Eveready Feature

Keep your receiving set working

at its best—

The supremacy of Eveready “B” ‘Bat-
teries is due to their sustained power,
long life, and perfectly noiseless opera-
tion.

Eveready “B” Battery No. 766

Most popular size in use. Contains 15
cells of larger dimensions and longer
service life. Equipped with 5 positive
voltage taps ranging from 1613 to 227
volts, making it the most desirable type
for use with vacuum detector tubes such
as Radiotron Model UV-200. The fa-
mous Fahnestock Spring Clip Binding
Posts on all terminals. Length of bat-
tery 654 in.; width 4 in.; height 3 in.;
weight 3 Ibs. 7 oz. Price $3.00.

Eveready “B” Battery No. 774

Contains 27 cells and has a high voltage rating
of 43 volts. Equipped with 6 positive voltage
taps at 4% volt intervals ranging down to 18
volts. This arrangement gives a wide range
of plate circuit control. The lower voltage taps
make it possible to use this battery on a de-
tector tube requiring 18 or 2224 volts while also
using it on an amplifying tube requiring 43
volts. It is especially suitable for many ampli-
fier tubes such as Radiotron Model UV-zor1.
The famous Fahnestock Spring Clip Binding
Posts on all terminals. Length of battery g
in.; width, 314 in ; height, 3 7/16 in.; weight,
4 1bs. 14 oz. Price, $5.00.

Eveready “B” Batteries are for sale by radio
equipment dealers everywhere. If unable to
secure them through your dealer, write to us
direct.

Insist upon Eveready

“B”

BATTERIES

NATIONAL CARBON COMPANY, Inc., Long Island City, N. Y.

Atlanta Cleveland

Chicago

Kansas City San Francisco

Iiakers of the famous Columbia Dry Batteries fcr bells, buzzers, and gas engine ignition

www americanradiohistorv com
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talks about
FADA equipment

An observable fact about the
2nd District Radio Conven-
tion and Show at the Ilotel
Pennsylvania, New York City,

last month was the prominence
of FADA rheostats

Many progressive manufac-
turers have adopted them as
standard. The Z-nith detect-
or-amplifiers use FADA rheo-
stats. And one of the most
sensational receivers exhibit-
ed, “the special Myers receiv-
er with radio and audio fre

g

quency amplification was
equipped with FADA induct-
ance and series-parallel switch-

es and FADA rheostats.

FADA rheostats cost only

DEALERS: Write for the FADA

. trade catalog. You will find it
profitable to stock FADA equip-
ment.

F. A. D. ANDREA

Manufacturer of FADA Radio

) Products
1882.A Jerome Ave N.Y.C.

this condenser is necessary, however.

For flexibility and actual results, this
C.W. sct has excecded cxpectations. On
straight C.W., using only two 5-watt UV202
Radiotrons, 1,100 nnles has been covzred.
Six stations in New York, Syracuse Phila-
delphia and other stations in the east have
all reported C'W. sigs. QSA. Langly Field,
Va., also reported baving heard phone, swhich
is the hest the set has done on phone. Mod-
ulation has been reported very good on
phone with voice and music.

The spark sct has been logged as far as
Wilmington, N. C., but it is far from heing
the equal of the C.\V. set.

Radiation on straight C.\W. with two
s-watt UV202’s has been as high as two
amps., and scldom less than 1.8 amps.

All woodwork in the entire sct is of an-
tique brown mahogany, with a four coat
rubbed piano finish. A r100-amp. hour 12-
volt Willard battery furnishes the receiving
filament supply with eight large cells irom
a farm ]ight plant for reserve. A “Heme-
charger” charging unit of large size keeps
the batterxes up

The antenna 1s composed of five stranded
tinned copper wires 43" long and 7o' lugh.
Two masts 30" high elevate the antenna
from the apartment building roof wupon
which it is located. Tt is of the “L” type
with lead-in wires fanned to the cdge of the
roof. The cnd opposite the lead-in is
fanned out. Hollow spruce masts are used
to elevate the antenna and are guyed with
eight guys apiece. The spreaders are also
of hollow spruce, thc masts and spreaders
being well varnished.

Ground is made to the steam line and city
water system: a counterpoise tuned to the
ground system will be added.

It has been our contention that gooc re-
sults and good appearance should go to-
gether, and w2 have tried to bear this out
in radio station gHY.

The Crystal

(Continied from page 936)

I'm gettin’ hun°ry for supper.”

He looked in his purse; not a cent. His
wife, sensing something amiss dfmanded
“Whv don’t you hock them machines o’
vourn?” Buf Foster only recoiled irom
such a thought, although he well knew s
remaining fantastic instruments would net
him but little.

For a part of the evening, John sat be-
side his wife, thinking. Suddenly he gave
a start ond jumped io his feet. His wife
heard him excitedly mutter., “The strong
box!” and then he plunged into the base—
ment.

His secreted strong box! Only he and
his brother had used it: there it had lain.
forgotten, for nearly a decade. Foster had
no recollection of any money being feft
there, but it was as a straw to a drownm"
man.

After probing the brick wall, he finally
dislodged a brick and drew forth a tightly-
bound iron box. A rusty key he found be-
hind a cross-beam opened the lock. Foster
held his breath as he lifted the lid, bur not
a sou was to be seen. The only article
within was a yellowed scrap of paper.

Foster carried this upstairs to examine it.
Some cryptic characters were inscribed
upon the paper, written in his brother’s
hand. ’

The paper read:

“To one H.CuSeQ, add (HCO.OH and
H.50.)."

For an instant, Fost-r was at a loss. Then

| he got a chemistry manual and looked up

the chemicals cor1espon11n<r to the formula,
but in doing this, he failed to note what the
results of the reaction might be. It must

www.americanradiohistorv.com
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NOTICE

| beg to announce
that [ am now located

1 at
59-61 Park Place
New York City

In my new quarters
[ will be able to fur-
nish my customers

with all kinds of radio

apparatus and parts.
FREDERICK WRINKLER, Jr.

Radio Supplies

ALL KINDS

Cunningham Tubes

A. P. Tubes

Paragon R. A. 10 Receivers
Clapp-Eastham Receivers
Baldwin Phones

Brandes Phones

ELECTRIC SUPPLY CO.

Everything in Radio

Port Arthur - ~ Texas

Enamel Wire No. 22 to 30, 1b..$.85
7 Strand Antenna Wire, per

Bakelite Panels, 10"x15"%3/16".2.65
Bakelite Panels 5"x5".......... .45
A. C. Voltmeters, o-15 Volt....8.00

The Quaker Light
Supply Co.

728 ARCH STREET
PHILADELPHIA
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enjoymenf .
under dﬁl‘cu/tzes

MAGNAVOX multiplies
comfort and pleasure

No receiving se: is complete without a Radio MAGNAVOX. No receiving set
can even approach its best results or entire usefulness without a MAGNAVOX.
Radio MAGNAVOX is the world's standard loudspeaker. *“World's standard”
hecause its famous movable coil and other patented mechanical features make
its marvelous performance positively and exclusively its own. There is NO
substitute for the Radio MAGNAVOX.

Properly energized, it will reproduce with equal facility and without distortion
cither radio music. radio messages, or radio tclephone specch in volume so that any audience
from a small family circle to a vast public assembly may distinctly hear every tone, every
word, and every modulation.

Tt is easy to hook up—you simply substitute the MAGNAVOX for your head set, sit hack,
listen, and enjoy. No adjustments necessary. \Where power amplification is desired. use a
2-stage or 3-stage MAGNAVOX Power Amplifier, such as is shown in the illustration
at the right,

Make your set complete now. Make it the source of pride and center of enjoyment
it should be. Go to your dealer today, and tell him to give you prices and full particu-

lars on the world’s standard loudspeaking apparatus—the Radio MAGNAVOX and the
MAGNAVOX new POWER AMPLIFIERS.

THFE. AMAGNAVOX CO., G3E8s OAKLAND, CALIFORNIA

NEW YORK OFFICE, 370 7th Avenue, PENN. TERMINAL BUILDING
In <writing, please address the MAGNAVOX office nearest you.

e

f F_gl s,

979

DISCOMFORT ELIMINATED ~
~ LIMITATIONS FQMOVED

MAGNAVOX

\¢

®
. o g

The
reproducer
with the,
movable corl

Radio MAGNAVOX—the ropre
ducer  with  the movable coil.
worll’s standard loudspeaker.
Type R-3, illustrated, with 14"
horn, $45. At your dealer.

MAGNAVOX NEW
POWER AMPLIFIER

Add one of these 1o your sot
to get greater sound Intensity
and Jarger volume from your
MAGNAVOX, without distortion.
New 2.stage and 3-stage types.
for use with transmitter tubes
and high plate voltages. Simply
throw the switches to operate.
NSol:d mahoganv rase. Sits elther
flat or on edge. Ask your dealer
for prices amd particulars.

There is NO substitute for the

Radio MAGNAVOX

www.americanradiohistorv.com
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Insist upon getting
(ARLINGTON - TESTED)

DETECTOR
MINERALS

for crystal detectors

It fsw't Just galena, silicon or
other nineral that you want
when you buy detector crystals.
You want super-sensitiveness:
You can be assured of loud sig-
nals and clear speech when you
nse NAA (Arlington Tested)
crystals an your radio detector

NAA Crystals are the original
tested wmuierals. Each piece 1s
carefully tested and adequately
wrapped and packed m  con-
vemient containers. Ior sale by
good radio dealers everywhere
or mailed, postage paid on re-
ceipt of price.

PRICE LIST
Unmounted Mounted*
NAA GALENA ......$0.25...... $o.40
NAA GOLDITE .....%0.25...... $0.40
NAA SILICON ..... $o.25...... $0.40

*Mounted Crystals are set in Wood’s
Metal in brass cups 3§ inch diameter. Each
crystai is furnished in a neat polished
ebonized box. .

Unmounted crystals are individually
packed in our instantly recognized litho-

graphed containers.
DEALERS. These reputable jobbers
* can supply NAA Minera.s
J. H. Bunnell Co..ooivnonnn New York
Manhattan Elec. Sup. Co.....New York
Stanley & Patterson Co......New York

P. M. Dreyfuss Co.......... New York
F. D. Pitts Corvvvnvvnnnnnnnn... Boston
Doubleday-Hill Co............Pittsburgh
Robbins Elec. Co............ Pittsburgh
Pittsburgh Radio & App. Co., Pittsburgh
Radio Elec. Co.....vvvvii.o. Pittsburgh
Leo. J. Meyberg Co.......San Francisco
Remler Radio Co.........San Francisco

Herbert H. Frost Co... ...... Chicago

Radio Department
Newman-Stern Building CLEVELAND

be some formula his brother had discovered,
just before his disappearance! Foster men-
tally noted that h> had been in the moun-
tains at the time of the embezzlement. Per-
haps it was the formula for the “Golden
Crystal!” >

Old John poked around in a box, after
having gone to his laboratory, and selected
a few bluish crystals labeled “Chalcomenite
—H*CuSe0;,” he chose one, and zccording
to the directions, mixed proportionate
amounts of formic and sulphuric acids in a
beaker, In this solution he dipped the crys-
tal, then dried it on a scrap of fiiter paper.
He set the heaker of acids to one side, near
a lighted oil lamp.

John’s hands trembled as he placed the
mineral in the detector stand. It might yet
be in time to save his wife and himself from
abject hunger and despair.

The recciver was adjusted to 600 meters.
As he put the phones to his head, he hea-d
to his extrems delight, literally myriads of
various tones. At last—his drcam'

He cestatically listened to Java, Ger-
many, Russia, South Africa, and other even
more distant stations. The receivers almest
shook to picces, as from time to time the
nearby coastal stations roared and poundad
in his ears. So p ople laughed when he
had asserted that sparks couid be heard fuor-
tl’_lCI‘ than arcs! Well, he mused, at lezst
his seventh heavea of spark reception had
been reached—reward encugh!

Old John shouted to his wife to come and
hea_r the marvel. She came fechly up the
stairs, a worn shawl wound about her thin
shoulders.

“We'll get a million dollars for this!”
cried the old man excitedly; his faded eyes
glowed with a new fire.

His wifc only croaked back, “We've been
gittin’ them million dollars every week,
hain’t we?” ,She saw the slowly reacting
acids in the beaker, and bent near to it; a
question was framed on her lips, but she
could not articulate. She raised a hand to
her wrinkled brow, and then sank back on
a chair, unconscious, and unnoticed by her
husband.

The two evolving acids were slightly ac-
cclerated in their reaction by the proximity
of the hot lamp: they silently genecrated
their invisible product.

Foster was more than ever engrossed in
the results of his brother’s formula. Th~
volume of signals increased. Now he heard
Suez calling Paris; Moscow conversing with
poland; Greenland talking to Patagonia:
Mars calling:

“Hm,” the Inspector coughed. as he sur-
veyed the laboratory of John Foster. He
ordered that the cold and rigid bodies of
Foster and his wife be taken away.
“Sweeney,” he commanded, pointing to the
beaker which was full of an oily-looking
solution, “throw all that vile stuff out the
window.” The subordinate obeyed.

The Tnspector again read the little yellow
scrap of paper in his hand, and grimly
smiled. “Well,” he commented, “this is the
queerest cas~ of carbon monoxide poisoning
T've seen yet. The Borgias were rank ama-
teurs compared to the writer of this little
formula.”

Station 7XG at Portland
Oregon
(Continued from page 953)

Magnavox Audio Frequency Power ampli-
fiers.

The storage batteries are charged by
meéans of a y3-volt 6-ampere General Elec-
tric Tungar Rectifier.

The transmitting and short-wave receiv-
ing areial is of the “T” type. The flat
ton portion is 49’ long and consists of four
wires eqrally spaced on jo’ spruce spread-

www.americanradiohistorv.com
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Design of Modern
Radio Receiving Sets

Complete details arc given in
this book for constructing a
long wave receiver, which, witi
a 200-ft. single wire antenna ang
an audion detector will receive
foreign stations operating on
12,000 to 20,000 meters. The set
is easy to tune and operate be-
cause it has only two controls.

8

you want to copy long
wave stations, build
the set shown in ’

The design data for this set
and other types of equipment
will be found in MODERN RE-
CEIVING SETS.

The Price is

50¢

Postage 4c

88-N Park Pl
The General New York City

Apparatus Co., Inc. Seng 19 for, the new

AUDION

$4.00
The
Amplifier
Tube

You are
Looking
For

Half Size

New Jersey Radio Equipment & Installation Co.
120 BIDWELL AVE. JERSEY CITY, N. J.

Size Ll V2lb. Y lb. tib.  Yaib. Y lb,
22 .48 .28 16 .95 .52 .30
24 .55 .31 1B 1.05 -57 32
26 .60 .34 .19 §.21 .65 .36
28 .64 .36 .20 1.36 73 .40
30 .68 .38 .20 170 -89 48

LITZ WIRE, AERIAL WIRE
from 20c to $1.256 per 100 ft.

TUBES for TUNING COILS
Ete. Ete. Ete. Ete. Etc, Ete.
REEL EASY PRODUCTS

1. R. NELSON COMPANY

BOND STREET
NEWARK, N. J.
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It was a great triumph for the amateurs sands of amateurs and novices because
when they sent messages across the of its long life and super-sensitiveness.
Atlantic to Scotland. But it was also a Price $5.

Radiotron triumph. Read what Paul F. For Amplification — Radioiron UV —
Godley says in the letter here reprcduced 201, the amplifier tube which gives maxi-
in facsimile. mum amplification without distortion and

There are two Radiotrons available for which, like UV— 200, is used throughout
reception. For Detection — Radiotron UV the nation for radiophone broadcasting
-— 200, the popular tube used by thou- reception. Price $6.50.

Ask your nearest Dealer for Radiotrons

W%%gg Corp oratlon

m ?I‘ICG

Sales Department, Suite 1802

233 Broadway, New York City

wWWww.americanradiohistorv.com
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““Red Devil’’ Pliers

Handy to use—
keep them at hand

OULL always

have wuse for
themn for making re-
pairs and adjustments.
They multiply the
strength of your hand
and wrist; they grip
as your fingers can’t
possibly grip—no slip-
ping—no bruised
knuckles—no exasper-
ation from trying to
do good work with
poor tools. Forged
from tool steel and
{ cuaranteed.
i “Red Devil” Combina-
! tion Plier No. 700—514

in, shown here, $1.20
from dealers or us.

Write us for mechanic’s tool booklet.

Smith & Hemenway Co., Inc.

Manufacturers of “Red Devil” Tools
273 Broadway New York, N. Y.

Unequalled Low Prices On

RADIO CABINETS

Assemble your set in one of these handsome eabinets.
equal in appearance to the most expensive, yet priced
unbelievably low. Everyone can afford them. A
necessary protection against dirt, dust and atmos-
Dhere.  AMade of OQak: shipped knocked down, with
full instructions for easy assembling and staining.
Order today, cash or money order.

Panel Inside Limensions 2
Size High Wide Deep Price
6x7 517 6357 7 $1.50
6 x 101 53" 107 7 2.00
Gx14 545" 13%” T 2.00
6 x 21 5" 20%” T 2.25
9x14 81477 13127 10” 2.25
12 x 14 11%” 13%7 10”7 2.25
12 x 21 11%" 20%” 107 2.75

of 1450 Hubbard Ave
o Detroit  Detroit, Mich.

Radio GahinetC

Canadian Amateurs

A 3-Coil (Mounting) to fit a standard Honeyggnso

Coil Plug for only ............... REERRERETRE :
Condensite Moulded Plugs for Coils........... 65¢
Fibre Plugs for coils..........ciiveiiiiiiaaes 40¢c

Send 5c¢ for our new price list

J. M. PAQUIN

THE ELECTRICAL SHOP

787 Queen St., W. Toronto, Ont.

ers. Each wire of the flat top portion is
insulated at both ends with a Victor in-
sulator. These insulators are 24’ long
and will withstand 100.000 volts on a wet
arc test. The bridles are also carefully in-
sulated at all points.

The long-wave receiving aerial is a
seven-strand No. 20 phosphor bronze single
wire, and is 350’ long with an average
height of 70'.

The poles supporting the flat top portion
are both 100" high and 70" apart, each pole
weighing 314 tons and are 22 at the base
and 8"’ at the top. These masts are one-
piece and turned true on a lathe, and there
are no guys whatsoever. They are bolted
between concrete saddles with 174" bolts
and do not go into the ground; hence, will
not rot at the base.

The lead-in consists of four wires
brought together abuut s50° above the
ground, forming a rat tail from that paint
to the instruments. The wire used is 7-
strand No. 20 phosphor bronze. A 6-warc
counterpoisc made up of 4-strand No. 20
phosphor bronze wire runs parallel with the
antenna flat top portion, and directly be-
neath the antenna, the wires being about
145" apart and 70" long, and very carefully
insulated. The counterpoise extends 13
beyond the antenna at both ends. This
counterpoise is connected to the inductance

_on the transmitting set being used in addi-

tion to the ground. This gives greater
radiation as it reduces the antenna resist-
ance to a minimum. The transmitting set
radiates 4 amperes on modulated voice and
5 to 5% amples on straight C.W., using rwo
so-watt tubes as oscitlators. The lead-in
insulators are 153" electrose.

The ground system consists of four 65
strips of three-inch flat copper ribbon,
buried about 8" deep, directly underneath
the aerial; each strip being spaced iwo
feet apart. )

Two Magnavox hand transmitters for
talking and three different types of head
phone sets for receiving are used. the re-
ceivers being the DBrandes Navy type,
Western Electric and the Baldwin Mica
Diaphragm phones. A jack box is mount-
ed on the table so the three sets of phones
can be used at the same time. Also the
large Magnavox and power amplifier can
be used either with the short-wave or long-
wave recelvers,

The instrument table is 12’ long and 3
wide, the top portion of the table heing
made of spruce and shellacked.

The latest type of electric-driven Vic-
trola with Magnavox tone-arm is used for
transmitting phonograph music, and a
Steinway Grand piano- with a specially
constructive spruce tone chamber 4s used.
for transmitting vocal and. instrumental
music.

The operating room is very large, being
17" wide, 30’ long with 814’ ceiling, inside
measurements, concrete construction; elec-
tric lighted ~with 100-watt lights and
steam-heated: has large fireplace and Hoors
are covered with many genuine Navajn In-
dian rugs. A Western Union Master clock
with 6o-beat second hand and a Bell pri-
vate line tclephone completes the station.

The Northwestern Radio Manufacturing
Co. is figuring on building for this station
a 2350-watt tube transmitting set, using one
250-watt tube as oscillator, one 230-watt
tunbe as modulator, and one so-watt tube
as a sprech amplifier.  Also, thc same
company is going to build for this station
an Armstrong Super Heterodyne Radio
Frequency Receiver, which will have four
steps of radio frequency amplification, this
being in addition to two ordinary stages of
audio freqrency amplification and three
power stages, which will give altogether
four stages of radio and five stages of
audio frcquency amnlification.

This station (#XG) has been heard on
CW., LCW,, and modulnt~d voice in the

www.americanradiohistorv.com
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“SHRAMCO
PRODUCTS”

Amateurs: Send 5c¢ in
stamps, today for our
new Catalogue L show-
ing complete line of
parts, raw materials and
high grade apparatus.

Dealers: Write for our
attractive proposition.

THE SHOTTON RADIO
MFG. COMPANY, Inc.

8 Market St. Albany, N. Y.

WE ARE
MANUFACTURERS

of
ELECTRICAL APPARATUS

with a
NATIONAL REPUTATION

Among our customers are the larg-
est manufacturing concerns in the
world. With our factory and facili-
ties we are prepared to manufacture
your Radio apparatus in whole or
in part, giving you the very best
of service and the benefit of our
years of experience.

BRIGGS & STRATTON CO.
MILWAUKEE, WIS.

Order Your Complete Sets
and Parts Where You
- Will Get Service

I handle all the standard lines of
apparatus.

Clapp-Eastham Regenerative
Receiver Type HR and
two step amplifier. They
work fine.

New Whitall V.T. base all composi-

tion, no noise, $0.75. Excep-
tional value.

Postage paid. Send me your orders
for any wmake of Radio Instruments.

SERVICE DEPT.
H. S. WEBSTER
LYNDON CENTER VERMONT
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GROUNDED SHORT GAP
2797, Price $4.50

AMRAD LIGHTNING SWITCH
2796, Price $7.50

SEND-RECEIVE SWITCH
2834, Price $11.00

Regulations Will Be
More Rigid—PREPARE

Amrad Grounded Short Gap

This Gap is the modern substitute for the
Lightning Switch. It is the only pro-
tective device on the market which meets
the present requirements of the National
Board of Fire Underwriters. It is in-
tended for use with receiving equipment.
Summer with its thunder and electrical
storms is coming and you should protect
your property . Do not take chances with
unapproved gaps. Insist on one which
defies criticism of electrical inspectors.
Order Now.

Amrad Lightning Switch

National regulations require a lightning
switch when the aerial is used for
transmitting as well as receiving. In
construction the Amrad design is the only
Lightning Switch which meets all the
regulations. Better be safe than sorry.

Ground Lead Insulators

No. 2994 Ground Lead Insulators are
among the Amrad Accessories designed
to meet fire regulations. These and the
protective devices illustrated on this page
are described in Bulletin H sent free on
request.

WAVEMETER
2793, Price $14.50

V.T. 2-STAGE AMPLIFIER
2776, Price $38.00

AMERICAN [R4DIO AND [RESEARCH (ORPORATION

Amrad Send-Receive Switch

For shifting from receiving to transmit-
ting and vice versa the Amrad Send-
Receive Switch is convenient and eco-
nomical. Give your Station that commer-
cial look. Write for Bulletin H.

Amrad Wavemeter

Use of a good wavemeter is particularly
important at thig time when failure to
transmit on legal wavelengths may cause
drastic restrictions. The Amrad Wave-
meter, illustrated, has a range of 150 to
400 meters. Its operation is very simple.
By consulting the chart furnished with
each instrument, the transmitting wave-
length may be determined instantly with-
out calculations. In addition the Amrad
Wavemeter may be utilized in the receiv-
ing set. Bulletin H tells how.

Amrad VT Detector 2-Stage
Amplifier

Qur 2-Stage Amplifier 2776 is a com-
ponent part of the Amrad Unit System.
An Amplifier with a punch. This unit and
six other vital units useful in fifteen vari-
ous combinations are described in Bulle-
tin F. Send for your copy.

New York District Office
21 Park Row

General Office, Factory and Laboratory
203 College Avenue, Medford Hillside, Mass.

Chicago District Office
600 So. Dearborn St.

www americanradiohistorv com
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| Here’s the Receiving Set

You Are Looking For—

The Clapp ~Eastham,
Type HR Regenerative
Receiver.

—price $40.00

You can pay more money for a receiv-
ing set—if you want to—but you can’t
get any better results or greater satis-
faction at any price.

Since we put this set on the market.
we've been literally swamped with
orders. Dealers, radio “fans,” novices—
everybody who has tried the instrument
has become a booster for it.

ok : Specifications
Licensed under Armstrong U. §. Patent, No. 1,113,144 Pa;le_lT};ormica, handsomely
#wtshned.

Regeneration is perfect on all wave lengths be- %ahié‘:t—&’[gl’”a’lgg“”»"g )
tween 180 and 825 meters. The range or distance & Rotars: “;“cgtuﬁoi-l"({;;,
from which signals arc r_ecelved and the clear, plates. Built on Vernier.
sharp tones arc a revelation to the experienced Dials—Indestructible  metai.
radio man as well as to the person who “listens Zah:;izgd figures  on  black
rat . .
in” for the first time. Antenna Inductance—i} ound
The specifications tell the story to the expert and the Pl’;’tf"”x’ﬁé‘flcﬁgg'e_Womm,
C-E guarantec of satisfaction protects everyv pur- on molded ball.
chaser of a Clapp-Eastham Type H.R. Fegenerative Binding Posts—Black rub-
Receiving Sct—expert and amateur alike, s th’ch“’”“}f.”ed-Bl 4

. A . witch—Fan ade.
If you're looking for 100% satisfaction—regardless Rheostat—C. E. Type H400.
of price—ask your dealer to show you this set. He Clrcu;_t—Sm%l_e cu'adnt reg;n-

H R bR eralive. 1CENSC undaeyr

may be temporarily out, but it’s well worth waiting Armsirong  U. . Patemt
for—or you can write us direct. No. 1,113,149,

. . ‘‘B” Battery—Contained in
If you haven't already received a copy, you should o )
send 6¢c in stamps for the C-E Radio Catalog—it net or evternal as desired.

covers every cssential radio reguirement.

CLAPP-EASTHAM COMPANY

RADIO ENGINEERS agrzd MANUFACTURERS
120 Main Street CAMBRIDGE, MASS.

12719

’

D. H. E. Co. Pittsburgh Broadcasting Station Call, K.Q.V.

Distributors for Stromberg-Carlson Radio Headsets

The Stromberg-Carlson No. 2 A is a professional headset
at the amateur’s price. Exhibits sound engineering principles,
correct design, hizh grade workmanship, durable fmish, ex-
treme sensitiveness and superior tonal qualities.

Order Above and Following Highest Grade Supplies by Mail
Enclose Certified €heck or P. 0. Money Order, Including Postage

CR 9 Grebe Receiver..... e it ieeseenir e $130.00

CR 5 Grebe Receiver.......... .. 8a00

RORK Grebe 2rstage Amplifier........ 55.00

2 R2 Magnavox Loud Speager ......................... o 1iggg
R3 Magnavox Loud Speaker............c.cciiiiiiiiiiiiiinn, 5

e v ZOOgRa.diotron Tietector Tubes, €aCh. .. ... euieriianaannn E.00

No. 2A Headset UV 201 Radiotron DetectoT Tubes, eACH. ... uuueeeeeseereris 6.50

No. 766 Eveready VT Batteries, each...............oouenn 5.00

$7,50 D.H.E. 6 volt, 80 ampere storage batteries, each.............. 18,00

Full List of Parts and Supplies with Prices on Request

DOUBLEDAY-HILL ELECTRIC CO.

715 Twelfth St., N. W., Washington, D. C. Radio Dept.—Desk B 719-21 Liberty Ave,, Pittsburgh, Pa,

A welcome addition to your library! Send $2.50 teday, plus postage for 7 1bs.,, and your copy
of bound volume No. 2 of Radio News will como forward by return mail .
Experimenter Publishing Company, Inc, 236a Fulton Street, New York City
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Hawaiian Islands, near Honolulu, a dis-
tance of about 2,500 miles airline, this be-
ing verified by a signed statement from
the operator of the station near Honolulu.
This station (7XG) is located at 400 East
2znd Street North Portland, Oregon, an.”
would be more than pleased to receive com:
munications from apv stations hearing 7XG
on voice, C.W. or T.C.W. Anyone wishing
further information can be assured tha

their inquiries will be promptly and cheer-
fully answered,

Methodg of Transmission
Used in Broadcasting

Stations
(Continued from page 946)

waves be of fairly high frequency and
completely steady or ur.damped,

Many experiments using arc and radio-
frequency spark transmitters were con-
ducted in the early days of radic telephony,
bu? only by the perfection of the thermi-
onic valve or audion and its use in the
production of continuous waves and in
the amplification of the modulations of the
voice has it been possible to bring the radio
telephone to its present efficient stage.

Various kinds of microphones for modu-
lation purposes have been used. One type
was the Fessenden condenser microphone,
and consisted of a variable condenser, the
movable plates of which were con-
nected to the antenna and the station-
ary plates to the ground. The posi-
tion of the movable plate was varied by
the voice modulations and the antenna
capacity varied accordingly. This had the
effect of detuning the antenna in synchron-
ism with the modulations of the voice.

The carbon-grain microphone, which is
a very old method, is still used extensively
and is, in fact, about as efficient as any.
The vibrations of the microphone dia-
rhiragm produced by the voice, vary the
resistance of the carbon-grains across
which is connected the modulation circuit.
_ One of the most modern methods which
is being used very extensively, is partic-

' uiarly adapted for orchestra music or sing-

irg voice, when the concentration effect of
a horn would prove harmful to the tone of
the music. This is known as the “Phone
tron,” and consists of a large paper dia
phragm of special design which is attache?

{0 a small movable armature coil supportel

in the field of an electro-magnet. The
vibrations produced in the diaphragm by
the music or voice make the armature coil
vibrate in the magnetic field at the same
{requency. Current is, therefore, induced
in ihe armature which is connected to the
wmodulation circuit of the transmitter.

The New Radio
Legislation
{Continued from page 944)

ing to operate radio telephone broadcasting
service should be required to co-operate
with municipal or state service in the usc
of the wave band, 273 to 285 meters, as-
signed to the latter service.

Note 6. When transoceanic radio tcle-

- phone experiments are to be conducted the

Department of Commerce should endeavor
to arrange with other countries for the use
of the wave band, 5.0c0 to 6.000 meters as-
signed for this purpose. y

Note 7. The wave band from I1.550 to
1,650 meters is for use of radio telephonc
communciation over natural barriers. but
is not exclusive of other scrvices.

Note & The wave band from 700 to 750
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Warp - Proof, Weather - Proof
Radio Panels and Tubes

ORMICA panels and tubes absorb no moisture. They do

not swell because of dampness, or shrink because of dryness.

They keep their shape, and keep also their high dielectric
strength and perfect insulating quality.

Dealers sell Formica in the right sized sheets for the panel you
want to build. These dealers get it from us cut to size, or cut it
themselves. All you need to produce a handsome panel is a drill.

The finish in high gloss—black or brown—is very handsome and pro-
Guces a result you will always be proud of. Formica keeps its good looks,
too. By sanding it you can easily produce a handsome satin finish.

Formica sheets are solid Formica—all the way through. There is no
cheap moisture absorbing material in the middle that will cause warping and
power losses later. In51st on the best radio insulation approved by the Navy
and the Signal Corps.

Dealers: Formica is the most widely known and accepted radio insulation.
It goes intc about go per cent. of the sets which amateurs build for them-
selves and they are following manufacturers and commercial companies in
their preference for Formica. We can supply you promptly with 42 by
36 sheets, or smaller sizes already cut for Radio panels. You can always
get Formica and in any quantity!

The Formica Insulation Company

4618 Spring Grove Avenue
Cincinnati, GChio
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"Chi-Rad
Storage
“B”
Battery

The hit of the season
—a real Storage ‘B
Battery with pasted
plates which can be
re-charged as easily as
your “A” Dattery.
Ideal for Laboratory
and Experimental use
as well as all Radio
Equipment employing
Vacuum T u b e s.
Equally desirable on

detecting  amplifying
PRICES or transmitting tubes
22 Volt Bettery as shown, £6.00. (Add PP on 8 1lbs.) Single as source of plate
Cells, $0.50 (Add PP on 14 1b.). Wood Base, $1,00 (aad voltage.
PP on 1 1b.),
SPECIFICATIONS

Biock size, 2347 x 97.
Tuhes, 1”7 Diam. 5 high,
Veltage per cell, 2 volts,

Shipped dry with simple directions for settinp
up and charging.

Capacity 2 Amp. Hours—will operate | tube
1060 hours en one charge.

Dealers:—Chi-R:d Stura;re_ Batteries will be wdely imijtated but never excelled—why not sell your cus-
tomers the 10095, ORIGINAL Battery backed up by our guarantee? It will mean dollars in your pocket in
the end. Send us your orders now!

GORTON ENGRAVING

New Gorton FEngraving Alachine just installed. We Qo work equal to any Commercial Maker of Radio
Apparatus—have your set up to date with ail Dosts neatly marked with engraved letters or figures.
5S¢ per letter, minimum charge, $2.00.

Radio Manufacturers.—Let us quote you on panels drille@ and engraved {o your specifications.

REMOVAL NOTICE

Don’t forget we are now located in our new Ground Tloor Salesroom at 415 South Dearborn &t.  Come
and see us soon—we will carry the most complet= stock of High Grade Radio Supplies in’ the Middle West.

CHICAGO RADIO APPARATUS CO., Inc.

415 South Dearborn Street Chicago, Illinois

If you want radio equipment
that will always function proper-
ly under all conditions, make

sure that it is made of
)

densi

Because there is no other ma-
terial which possesses in such a
high degree the properties essen-
tial to radio insulation.

Condensite Company of America
BLOOMFIELD, N. J.

Get & Handy Binder for your RADIO NEWS, Holds and preserves twelve issues, each of which
can be imserted or removed at will. Price 652. Experimenter Pub, Co., Inc., Book Dept., £36-4
Fulton St., New York.
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meters may be used for Government and
public broadcasting in parts of the country
farther than 7co miles from the sea coast.

Note 9. The restricted special amateur
wave of 310 meters is for use by a lim-
ited number of inland stations and only
where 1t is necessary to bridge large,
sparsely populated areas or to overcome
natural barriers,

Note 10. The wave band from 2850 to
3,300 meters may be used for fixed scrvice
radio telephony only provided it does not
interfere  with service using continuous
wave telegraphy.

Note 11. No definte allocation shall be
made in the wave band from 1,030 to 1.500
meters until after a conference between
the Government Departments concerned.

Note 12. Wave bands marked “non-ex-
clusive” are available also for other types
of transmission,

Note 13. Wave bands not included in
this table and those bands iarked non-
exclusive are available for radiotelegraphy.
subject to regulation.

B. It is recommended that the Secretary
of Commerce assign a specific wave length
to cach radio telephone broadcasting sta-
ton (except Government and amateur sta-
tions), this. of course, being within the
bond pertaining to the particular service of
that station.

C. It is recommended that the wave
band assigned to amateurs, 150 to 275
meters, be divided into bands according
to the m~thod of transmission, damped
wave stations being assigned the band of
lowest wave lengths, interrupted or
modulated continuous wave radio tele-
graph stations the next band, radio tele-
phone stations the next band, and finally
unmodulated continuous wave radio tele-
graph stations the band of highest wave
lengths. It is recommended that ama-
teurs be permitted to carry on broad-
casting within the wave length band as-
signed by the Secretary of Commerce to
amateur radio telephony. .

D. Tt is recommended that the present
regulations governing experimental stations
remain in effect. .

E. It is recommended that the establish-
ment at any later date of any commercial
transmitting stations having more than 1
lkw., input to the antenna may, at the dis-
cretion of the Secretary of Commerce, be
prohibited within 23 land miles of a Govern-
ment or commercial station or in regions
where congestion of radio traffic shall war-
rant such prohibition.

II. POWER LIMITATION, GEOGRAPHICAL
DISTRIBUTION, AND HOURS OF OPER-
ATION OF BROADCASTING STATIONS

A. It is recommended that the Secretary of
Commerce assign to each radio telephone broad-
casting station a permissible power hased on the
normal range of the station, such normal ranges
for the different classes of service to have the
iollowing average values, larger or sinaller values
being  discretionary where conditions warrant:

Government broadcasting stations, 600 (land)
miles.

Public broadcasting stations. 250 miles.

Private and toll broadcasting stations, 50 miles.

(Note. The Bureau of Standards of the De-
partment of Commerce, should make a study of
the relation between the normal reliable range
of a station and the antenna power on the bass
of the use of good available receiving apparatus.
It is recognized that this relation may change
with the development of the radio art.)

It is recommended that the same wave
{or overlapping wave bands) not be assigned to
stations within the following distances {rom one
another, except that these distances may be low-
ered if the normal ranges of the stations are cor-
respondingly lowered:

For government broadcasting stations, 1,507
miles.

For public broadcasting stations, 750 miles.

For private and toll broadcasting stations, 150
miles.

(Note. The Bureau of Standards should make
a study of the width of wave band C(expressed
in cycles per second) required for satisfactory radiu
telephony. It is recognized that this width de-
pends on thé methods of transmission and recep-
tion employved.)

It is recommended that the Secretary of
Commerce cause an immediate study to be made
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This special Radio Battery
has all the Willard Threaded
Rubber Battery features that

are applicable to Radio work
—plus many new ones found
only in this battery.

Bring Your Set Up-to-Date
with this All-Rubber Radio Battery

It’s just as important in receiving, to
have a good battery as to have a reliable
and efficient set.

The Willard All-Rubber Radio Battery
was designed and is being used especially for
radio work. It gives you the same reliability
1n wireless work as the starting and lighting
battery has always given in motor cars.
These batteries are available at a consider-
able less cost than the motor car battery.

Willard Radio Batteries are made with
the same care, and have the same Threaded
Rubber Insulation as the larger batteries.

An important Radio feature is the Alil-
Rubber Case. Cells and case are a solid
piece of rubber that absolutely prevents
leakage from cell to cell or to the ground,
thus doing away with one of the most
troublesome sources of noise.

Threaded Rubber Insulation and case
are both tested with 24,000 volt wireless
transformers before assembly. Freedom
from leakage is thus assured.

For details about the Radio Battery, go
to the nearest Willard Battery Station, or
write us direct.

WILLARD STORAGE BATTERY CO., Cleveland, Ohio

Made in Canada by the Willard Storage Battery Company of Canada, Limited, Toronto, Ontaric

THREADED
RUBBER
BATTERY
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The TELMACOPHONE

Here is the Height of Telmaco Perfection

Equipped with Baldwin Type C Unit, inverted horn, reflected tone.
Designed and perfected by expert acousticians.

horn twice its length.
dctail,

Don’t be misled into buying a lous
speaker offered for less, and expect
satisfaction; for a loud speaker of qual-
ity cannot be sold for less. Only after
the most exhaustive tests and compari
sons with the other loud speakers; and
only after the most thorough research,
laboratory tests, and field demonstra-
tions has the Telmacophone been per-
fected, and offered now, for the frst
time, to the public.
®

Telmaco Amplifiers, Receivers, Detec-
tors, Variometers and YVariocouplers
have earned a national reputation for
quality, endurance and satisfaction not
excelled by any other line. You can
expect equal satisfaction from the Tel-
macophone,

If you haven’t our complete catalog “N”,
be sure to write for it now.

Dealers!
vhone.

We are distributors for nearly

Egual to any other
Complete in every

No Extras to Buy.

Nothing to get
out of order.

Price
Complete

Fully Guaranteed

Price without Badwin Unit, but with cap aitached. $14.00.

‘We advise the purchase of the Telmacophone without unit
for those who have Baldwin Unit of their own.

all standard lines.
Write for proposition on our complete line.

Full discounts pn the Telmaco-

RADIO DIVISION
Telephone Maintenance Co.

20 South Wells St.

Chicago, Ill.

Jobbers and

| BIESMANN STORAGE “B” BATTERY

Dealers!
Write for propesition with-
out delay

Radio News for April-May, 1922

of the best geographical distribution of broad-
casting stations with the view of attaining the
best service with a minimum of interference. A
chart has been prepared showing an ideal distri-
bution of broadcasting stations under various as-
sumed conditions as to number of available wave
bands and ratio of distance between stations hav-
ing the same wave length to normal range of the
stations.

D. It is recommended that in cases where
congestion of radio telephone broadcasting traffic
exists, or threatens to exist,  the Secretary of
Commerce assign suitable lour of operation to-
existing or proposed private and toll broadcasting
stations.

iII. CONSIDERATIONS TO BE FOLLOWED
IN GRANTING LICENSES

A. It is recommended that in the case of con-
flict between radio communication services first
consideration be given to the public not reached,
or not so readily reached, by other communication
services.

B. Subject to public interest and to the rea-
sonable requircments of each type of service the
order of priority of the services shall be Govern-
ment, Public, Private, Toll.

C. It is recommended that the degree of public
interest attaching to a private or toll broadcastmg
service be considered in determining its priority
i the granting of licenses, in the assignment of
waves, and in the assignment of permissible power.,
within the general regulations for these classes of
service.

Ir. 1t is recommended that toll brozdcasting
service be permiited to develop naturaily under
close obscrvation, with the uaderstanding that its
character, quality and value to the public will be
considered in determining 1its privileges under
future regulations.

E, It is recommended that direct advertis-
ing in radio broadcasting service be not per-
mitted and that indirect advertising be limited
to a statement of the call letters of the sta-
tion and of the name of the concern responsible
for the matter broadcasted—subject to such
regulations as the Secretary of Commerce may
impose.

F. It is recommended that when all available
wave bands in any geographical region are al-
ready assigned, no further licenses for broadcast-
ing be granted in that region until cause arses for
the revocation of existing licenses.

G. It is recommended that private or toll
broadcasting stations txansmlttmg time signals
shall transmit only official time signals and with
authorization from and under conditions approved
by the Secretary of Commerce.

H. It is recommended that the transmission
of signals of such character or wave length as
to deliberately interfere with the reception of
official time signals constitutes grounds for the
1evocation of the transmitting license.

I. It is recommended that license requirements
for the operator of a radio telephone transmitting
station include a knowledge of the International
Morse Code, sufficient to receive at a rate of
not less than 10 words per minute,

IV. TECHNICAL METHODS FOR THE RE-
DUCTION OF INTERFERENCE

A. It is recommended that the Secretary of

Here’s What the Radio Wgﬂd Has i Commerce at his discretion prohibit at any time
Long Been Looking For. No “B” Bat- ' the use of existing radio transmitting apparatus
tery to be replaced. Takes care o7 De- and methods which result in unnecessary interfer-
tector and Amplifier, ence, provided that such action should not be
Twenty-four cells, individually tapped permit- taken unless more satisfactory apparatup and

ting use of any voltage from 2 to 50 volts in
steps of two volts each,

Electrolyte is semi-solid; cannot spill or leak.
Container is ove piece cast composition block.
Highly polished and neat in appearance. Pasted
type plate especially developed for Radio Serv-
ice.

Battery may be charged with any vibkrating
rectifier by using the circuit provided with bat-
tery. Copy of instructions furnished witk each

Dattery Price $14.00
RADIO DIVISION

TELEPHONE MAINTENANCE CO.
20 8. WELLS ST CHICAGO, ILL.

Atherton Batteries

FOR RADIO USE

RADISCO

IIE merit of “RADISCO RECOM-
MENDED” apparatus to the amateur,

methods are commercially available at reasonable
prices and until an adequatc time interval is al-
lowed for the substitution of the more satisfac-
tory apparatus.

B. It is recommended that the Secretary of
Commerce at his discretion prohibit at any
time the use of existing radio receiving ap-
paratus which cause the radiation of energy,
provided that such action should not be taken
unless more satisfactory apparatus and meth-
ods are commercially availble at reasonable
prices and until an adequate time interval is
allowed for the substitution of the more satis-
factory apparatus.

C. It is recommended that the DBureau of
Standards make a study of the technical methods
for the reduction of interference, with a view
to publishing their findings, giving special atten-
tion to the following:

(1) The reduction of the rate of building up
(increment) of oscillations in radiating systems.
(This rapid building up of oscillations occurs
in damped wave and interrupted continuous-wave
transmitters, and may, of course. be eliminated
by the substitution of other tvpes of transmitter.

- o Jt may, however, be reduced in these types by
40 Ampere Hour 6 Volts ... $11.50 and the value of “RADISCO CONCEN- DTherkEeG TRt
60 Ampere Hour 6 Volts $I4 00 TRATED BUYING” to the dealer, has (®) The reduction of harmonics in continuous
80 Ampere Hour 6 Volts $16.00 resulted in such an influx of business and wave transmitters and of irregularities of oscil-

Crated with directions for charging or

charged if you prefer,

mass of detail that we have had to curm

lation (“mush” in arc transmitters and “swing-
ing”” of the frequency in all types of continuous

tail the well-’known RADISCO advertising

£ is 1 o . . .
o [this fissus (3) The comparison of the variable amplitude

method with the wvariable frequency method of
Atherton StorageBaiteryCo. | | RADIO DISTRIBUTING CO. | | congmuons vave wersamhe 0 one o

Newark, New Jersey ulation to avoid changes in the frequency of
MACOMB, ILL. ’

oscillation.

wave transmittcrs not employing a master oscil-
Built especially for this work and will lator).

give perfect service. Guaranteed.

R i N

(Continued on page 993)
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STANDARD RADIO GOODS AT ATTRACTIVE PRICES

Lot omoviT . BT WE PAY TRANSPORTATION CHARGES | ., Tasioxsess
these batteries. Don't pay EAST OF THE ROCKIES A wonderful value at ou
more. We guarantee them THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR price. Peciegt in design an

to cqual any on the mar-

construction, Aceuralte woud
ket regardless of price. Ab-

forms. Coriect icductive ra

FAST SERVICE—TRY US AND BE CONVINCED

s{olutcbl'u uniform.  Extra %‘HIS GUARANTEE PROTECTS YOU—Examine the goods we ship you. lt;os Sotid l;aked wm
ong e. hey mu ositive soldered cable eir
185 Teige Signal Gorp vy st suit you in every respect, If you are not satisfied with your curt e e (g

purchase return the goods at once and we will refund the price you paid.

SPECIAL OFFER
Repencrative Tuncr and Detec-
tor—Two Step Amplifier

type size 5x3x2Y%,
$1.10,

15 cells, 22% volts, Each,

Will operale perfec
Dozen $11.25.

3 ndeitnitely.  This var
fometer will equal in results
most. of the moulded var-

AIS2 Navy size, 6%xix3, 15 cells, 22% volts,

Each, $1.75. Dozen, $19.00. A220—Tho two for...... $67.50 iometers selling at wmuch higher prices.
o . . 'his is a combination un- VARIO-COUELER
}\,.},i: }32“’2: ‘;;‘,Z e 5‘ R slving ranse equalled for clear long dis- A4l5—Price $3.60
Kach, 82.25. Dozen v0$(254 0(']‘ % volt steps. tuca  radiophone  receiving. = A wonderful value at
=, 020U 9% With a good rerial the ranke . our price

3 B i 1y limited by tho power With this loose coupler
A186 Double Navy size 6%x4x6, 30 cells, 15 R itting Se ;
volts. Sultable for amplifier circuits and of tho transmitting sct. Seud and iEsol Tarlometets to:

for completo descriptive eirew-
lar.

gether with the necessary

power tube use. other parts a highly ef-

Two or more of these units

In series may be used in C.W. and radiophone 2 q v
circuits, Each. $3.40. Dozen, $36.00. DETECTOR-TWO-STEP AMPLIFIER, REGENERATIVE TUNER ; ﬁc“‘"‘b IPECneTatine i
R — A222—Price $34.00 A224—Price  $35.00 b . GOl oD g
Al188—Combination Tapped 45 volt, 30 cell. §A very scnsitive high grade instrument. 8jg- | This is a standard muke Armstrong licensed ?‘min ox:_ pa.rlxe‘. u,lll)l
6l%x4x6 battery. Tapped to give 22%, 21, Juais thut cunnot bo heard witl detector alone | set. Range from 180 to 600 meters. Will Ry JODERIOTT Ca e

19%, 18 or 16% volts. ‘Hendles hoth detector fwili be brought in strong. Has one detector | tune sharply and bring in signals strong even Inductively coupled  for

and amplifier tubes. Eaeh, 3.90. Dozen, $4i0. fund two amplifving circuits.  Standard tube | under difficult conditions. Fine Mahogany tiplo taps Dermit lg(l)mmm?&gmeters. Mut-
VACUUM TUBE soekets. grid condenser in  detector cireuit, [finished large size cabinet.  Satin  flnished 2
Brands—A. S ( two amplifying transformers, 3 Jjacks and a | IFformica 1ancl. Two high grade varinmeters, AMPLIFYING TRANSFORMER
gtand_arl:' nence P. Moorhead, phie.  Satin finished Formica Panel.  Fine | with variocoupler for closest tuning. Engraved Thordarson Make
“""'"&, alm. Rad'“'“’"‘, Every oney Mahogany finish large size cabinet, Hinged | dials. knobs, switches, binding posts for allf An especially high grado trans-
guaranteed new and perfect.  Wo ‘o, Interior eastly accessibla. Bindinz posts | necessary connections, ete. A high grade out- § former Wwith correct character-

will ship brend in stock unless you fit worth much more than we ask. istics for Cunningham, Radio-

. g 1 neress: -onnections. ;
speclfy otherwise, for a : neressary (OHI!LL 10113, oo OF A_I’ Tubes. “rondmul 7
A105 Detector, cach.......... $4.80 VARIABLY CONDENSER results without distortion on | g
Al10 Amplifier, each ........ .35 Ono of the best made con- one, two or three steps. Low | &
All5 5 Watt Transmitter.... 7.25 densers.  One of the few that distributed  capacity.  Fully |5
AI120 Rectifler, each........... 6.95 D S AUD NN C I sori) DS ek ellte X
FIL. N . igid, accurately spaced & P SCRCI. EBai o g d i 3is
IL. MENI&ﬁggy_’ﬁ%ﬁ% %{?Egﬁgﬁfg plates. Formica ends. En- OUR SPECIAL AMPLIFYING
f fiber Adjustable t AL f - ::zm:d scale Clear glas; case. flp "RANSFORMERS
{i i . Adj e to upny panel e g Terfectly set aluminum V' g
i Completo  with  kneb,  Al30, 1ates We believe these trans
U each ARLINGTON RECEIVING RANS- | Rlates, - formers to be the best on
"s{ FCRMER A};g‘é ?,:; p?:” Oggl 1}2}337_’ tho market. We offer
Fada—Best made. High heat Will tune in all stalions up to 4,000 metl- - - '5,‘8° fhflm \\;jm lt(\)ivowm{ldifr:):;'
hase. Diam. 2% in. 1% amp. ers.  Very efficient on short waves and for i y ratios—the
Resist. 8 ohms. 13 in. Knob 4 radiophonie reception.  Used with our Detee- IANEI{ MOUNTING TYPE ! e '\ Radiotrons and Cunning-
with pointer. A132, each....85¢ tor Two Step Amblifier it produces very ex- With Knob and Scale ) - /" hams,—the 3 to 1 for
ceflent results.  Also dees good work with Sam? high grade as above for - - b" AP, ){({orglx&aﬂ tThese
MY rrysial  detector. Qilk covered windings on panel mounting. two types of tubes have entirely different char-
zﬂ‘;zm{;r diNgqr;L ?rlfndmkix:,emiﬁe Iro;-milca tkuh(os, Very flne mahogany finish AS12 43 plate 061 )‘[fd.$4,4.-_'n acteristics and therefore require transformers
Cap. 3 amp, Resist. “ 1 wosdwork. Base size 06x18 inches.  Rlider AS813 21 plate .0005 Mfd.$3.55} of different winding ratios. As high as three

6 ohms, com-

% N controls primary, 12 int switeh on mecond- AS14 11 plate .00025 Mfd.$3.15| stages can be used without howllng due to
lx))tl:(imcr“gl{‘ﬁlﬂﬁadlx“‘ knob $1mt]'(': iy ’Cm“ be tuged v%ory close. A wonderful Without Knob and Scale deduct| proper impedence ratio., minimum disu:lbumd
b EEER 077 | value at our price,  A720. price........ $7.50 20c. cauacm\'.l lmtv dcorle llor-x;es Eu;\leuptrover l?su!:‘tl-
h . \ 5 T o, D sty ak e panel with
Sta.qtnal Porcelain Base Rheo- 3 TUNING COIL v KNOCKED DOWN VARIABLE lt)x?d.mg ol‘:lste c:uz\(\e(u::s 3 Unmo}mrod has
:1;‘1 nljg t:‘bl“es mo:ax;l?g. Il?- g Range up to 950 met- CONDENSERS core and coils assembled with two holes 1n
l‘¢7c. hins. G, ecach, il | ers. W ou_qd with bare I You can save moeney by assembling your own | core for fastening to apparatus.
S eopper  wire, machine condensers. Formica top and base.  Scalej A234—10 to 1 Mounted, each...........
CUUM TUBE SOCKETS spaced. Ends of ma- " . gliq. | ointer, and knob. Complets with all parts| A235—10 to 1 Unmounted, each
Our Special Socket. A won- | hofany finisied hard wood. Two easy Sf U° ot assemnbled A236— 3 to 1 Mounted, each. .
derful” value. Mouldd entire- | 1N contacts o Dol brass rods, fourlAss 41 Plate 001 Med............. $3.05| A237— 3 to 1 Unmounted. each
. X9 : sinding posts.  Subs 0 . - 39 3 2 0 7
Iy of Itedmonol. Four binding | Vi el o aTed Dricor . $3.15 AB21 21 Piate 0005 Mfd.............. $2.05 CABINETS

jve. gelength 834

post connection. Al10, each,

FIXED CONDENSERS/| Fine looking

7h¢.  Doven, $3.05, ENCLOSED DE'J.'.E}C“T.ORl Moulded cases, nickeled| solidly built.
. One of the finest cryvsta: binding posts. seasoned wood in waxed
Porcelain  Raso and  Tube detectors on the market. A802 005 Mfd. Each..68c] antique mahogany finish.
Al42 1.K_ extra heavy, 4Sc. Bakelite base. Supersensa- AS04 .01 Affd. Each..87c| Hinged tops. Front rab

Al44 Crosley for either panct

’ tive galena crystal enclosed beted to take panels.
or jable mounting. .57¢ in heavy glass shield. Quick SPARK GAP ROTOR Panels not included.
- ’ positive adjustment.  Brass | Bakelite center dise, aluminum Panel Inside IMimensions Art.  Price
Paragon combination ivpe for paris polished nickel finish. | teeth, shaft bushing with set Size High  Wide No.  Each
panel  or table mounting. A730, each <3210 | yerew. Diam. 5% inches. While ; 6x7" k (3754 A420  $2.45
Al46, each ........... § GALENA DETECTOR they last. A272, each...... R1.85 ) gx%g‘é" 10"’4 A429 %.05
VARIABLE GRID LEAK Easy fino adjustment, Crys- v o T ORI
Pencil mdrk typo.  Reslstanco D tal mounted in cup. Mould- . ANTEENI\A WIRE 7"1"“,, 173" 10 Ad426 3.35
. 39 E . Solid Bare Copper Wire size 14 9x14 13" 107  A4328 428
may be . varfed exactly as f &l baye and knob. RBrass B 2 - h | £
N el Ad P o A240 100 ft. coil 45¢ A242 500 ft. coil $1.95] 12x14” 11‘,’ 7 183%” 107 A430 430
needed.  Al60, cach....b7o parts polished nickel ﬂg“‘h- Saolid Bare Copper Wire size 12
AT32, each .......... 1.39 g e o F SOLID GENUINE CONDENSITE
GRID CONDENSER Audditaach > A244 100 ft. coil T2 A246 500 ft. coil $2.85 2 3
A162 Remler—Mounting holes| __ Detectar Crystals Carcfully Tested Seven Strands No.c 22 Copber Wire ({‘Lbele«i g CELORON PANELS
spaced to fit lugs of above leak. | AT36 Galena, per  piece. A248 100 ft. coil 94c A249 500 ft. coil $4.95| Notice our very low prices on this fine qual-
Cap. .000%5 MPF.. AT48 Silicon, per picee. . ity grade 10 wenuine solid sheet Condensite
A164 Mica Insula HEAD SETS “PHONES" ANTENNA INSULATORS Celoron (a product with mechanical chemical
ed, each ..................25¢ Double sets complets with | A260 Size 1x3%. T“O . @) 8“3 ; ele;;c[m:a] properties  like formica and
- o S e 5 fOr vt o ukelite).  Machines well wlthout chipping.
DIAL AND KNOB head bands pCOnnECte cord. AZG’ ‘Size 2%&3”. L3 _—_3 Won’t warp. Waterproof. Higliest mechanical
Neat clean cut design. Clear A731 Murdeck No. 56, 2000 |,

. St s . 8345 = lock | Two for ........ :3 and  di-electric strength.  Attractive natural
plain  engrased  scale,  with ohm, $4.85. A753  Murdoc A26 J 115x4. ’l‘s == lished. Black fnlsh which ¢ de
enameled  white letters con- No. 56. 3000 ohm. $5.80. AT54 4 Bize 1%x: vo i =1 W(i"‘ e acigeiglhigsh chiicanilbe faandod
trasting avith polished dlack Baldwin mica diaphragm Type AZGG .. Size 1 %xlﬂ% d @ e T Ll (I L

vt . A C with universal plug to fit any N Panel 4’ thick 3/16” thick %”thick
L of Jdiall  Ifluted knob. 3 o=s | Two for $1.
5 For /167 shaft—Each radio  jack,  $12.00 ATz6 | Two for ... Size t Art.
Dozen §7.50. Brandes Ffuperior 2000 lahm, . Inches tPrice No. Price \o Price
For 147 shaft—Fac $7.60. A758 Western Blectric : 6x7 $0.50 A460 $0.75  A470 $0.98
e Dosm g ek 5500 ohim, with mniversal plug oW TCHPEEVERS 6x10% 75 A6l 113 Ad4Tl 147
e o - ta fit any radio_jack, $12.00. | Moulded composition lmob Fx fx14 R9 4462 1.20 A472 1.60
ERY CHARGING RECTIFIER A760 C. T. S Co. 2008 ohm. ﬁ‘l‘ hel finish “ﬁpm ‘é’;&?m 7x18 1.28 A463. 1.80 A473 2.40
Charge your batlery: at home over|gygs  A762 C. T. §. Co. 3000 ohm, §5.80. | fC% it L8 o 9x14 138 Ad64 1.80 A474 2.40
night for a few cenis. Simply con- Fitted with nanel bushing, wire 121 1.70 Ad65 2.30 A475 3.20
nect to any 110 volt 60 cyele Iight INDUCTANCE COLL§ lug, sprimig: and  two ' set inuls = Lixod 340 Ai6s 460 Aire 640
socket, turn on current and rectifier | Carefully made—fine Iookmg{ A high grade switch. 5 2 2
Ques the rest aufomatieally.  will | colls.  ITighest efficiency. Lowg A380—1" Radius .42 BINDING POSTS
work for years with- | distributed capacity cffect, lowqg A381—1% " Radius --450 Brass, polished nickel finish. Washer
out attention. Simple | Tesistance—high self inductance.” A382-—1%" Radius ..48¢ and é/-ﬂ,, screw extending 5. A370
- connections, Gives a| Very firm enumel impregnation. ASRE I i adin= s NObL |t Large size—barrel and knob %” long,
tapering char g e, | Jange given is in meters when mateh our special Bakelite Dial Each 1;’c‘ Dozen $1.30 A37"‘°lmullcl'-
which batteries shoutd | faried with .001 variable con- and  Knob.. ...... - - .58¢ sizo—barrel and  Knob Q/l%’r long.
have. You can make | denser. Mounted coils have Switch lever stop. Brm:, polhh(d nicke! Each 9¢: Drr‘am $1.02 ‘A?"l TA\I'E(.‘
it pay a profit charg- standard plug mountings. finish. Matches switch levers and con- g D ition kr = 3
12 Art. -Price Not Art._Price tact points. A386—2 for 9¢; per doz., 5 size with composition knob.  Euach Sc:
lng your friends’ au- Range  No.  Mnotd, No. Mntd. ot - Aperndoz., 500 Dozen $1.02. A376 Large size with
to lmtti.lcrles, Long 120- 250 A301 15¢  A320 $1.30 RADIO JACKS AND PLUGS hole for phone tip or wire, Fach 12¢;
roximec{ rllg cords witix 175- 450 A302 40c A322  1.35 | Jacks are polished nick- Dozent $1.30. A378 Small size with
ol b, ‘n“erymr of battery cllps0 940- 720 A303 150 igﬁ §2? el ﬁl“lsl;’_ﬁ )fou{:t ot 111(2)(1'13 fx()u(—)z(slhorsulr g:')m or wire. Each
a 3%0- 910 A304 53¢ .42 | panels to 3% in *e -4
for 12 voll B8 0. 1450 As0z  sge At 145 thick Extend back ofime Trr— e —
600- 2000 A306 60c .49 | panel only 2-7/16 in.
A very high grade bat- S00- 2500 A307 fic 1.53 | Silver contact points. Brass, lisl ickel ish
tery made especlally 1200- 3500 A308 63¢ 1.59 A390 Open circuit, each.......... 59¢ have '5/‘3? lig«)‘lf;:] :lzcekeﬁ/gglgszmﬁsn j
for radio service. Guar- 1500- 4500 A309 T3¢ 1.69 A391 Closed ecircuit, each.. ..69¢c A360 Wnll head ¥%x4” and mo
antrcq. !‘mperly cared 2000- 5000 A310 76 174 |y, ks | A992 Two cireuit, each........... Tie nuts, per dozen..............
:"‘;ﬂ‘jm rl"f peary of 2800- 6100  A3I1 ggc ;“33 only M“‘Iq'" gle eircuit filament con- A362" With head % high 3/16
servico [ an_\ent 4000-10000 ‘\31- K8 L R 1 B T LN = (O ey diam. and two nuts, per doz. .45¢
ltghting.  Alud, # volt. SH00-12000  AT1R §1.08 2.30 | 394 Two A364 With head %x% and sol-
40 ampere size, cach, 7800-15000 A314 132 %é'-_'v . teeT L. dering lug, per duzen ‘ i
N N | il 4 7 ] = N o oeeereee e SLLS | dering Tug, per dozen.... ...l
f(; ;?ﬁmrgl?::nb e::-‘it $14.75. 73735?\ 5,2“—%'5 ‘:"311.; }32 ::’VJ? :&xgml,,:;w&m{f‘"p]';n"“““’ with set se Ad6 Wirth head %x‘%/lb dimmn. and’ soldLnng

THE BARAWIK CO.

Desplaines Street,

Tug.

per  dozen.

CHICAGO ILL
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HARKO SENIOR RADIO RECEIVER

The HARKO
SENIOR was. de-
veloped to supply
the demand * for a "~
low-priced, efficient
audlon detector re-
ceiving outfit with a
range of from 130
to over oo meters.
The hook-up. is spe-
cial —of our own
dgs:gn—apd is non-
regenerative.
-Radio telephone concerts and voice from New Jersey, Pitts-
burgh, Detroit, and ‘other phones are regularly copied in Cin-
cinnati and -other points with this. Receiver. Over-zll size of
: mahoganv finisheéd cabinet, is 115 inches wide, 6 inches high
and 473 inches deep. Prlce complete ‘as described, without
“B” Battery, “A” Battery or phone—$16.00.

High grade materials and excellent workman-
ship combine to give the CROSLEY SHELTRAN
the high eficiency and attractive appearance
80 often lacking—except in the most expensive
transformers. At the same time we incorpor-
ated in the design of the CROSLEY SHELTRAN
all the characteristics that are necessary to
obtain maximum amplification from the mod-
ern tubes. These tubes with their high ampli-
fication constant operate most effectivaly at
large fluctuations in the grid@ potential. An
examination of the characteristics given wiil
show just how the CROSLEY SHELTRAN ac-
complishes these results.

1. Ratio of Turns, 9/1
2. Useful Frequency range, 50-3200
3. Allowable current each winding, (9 milliam-
peres)
4. Test voltage between wirdings and between
core and windings:
(a) Before assembling, 1500 volts
(b) After assembling. . 400 volts

MODEL “C”

Crosley Variable Condensers have no appreciable
body or hand ¢apacity and are easier to tune in C.

servatively rated capacity .0005 MF., but careful
tests have shown . the maximum capacnty of these
models to frequently run better than .001 MF.

The Model %“A” CROSLEY VARIABLE CON-
DENSER has a frame made of wood; the plates are
high grade laminated wood which functlon perfectly
under all conditions.

The Model “B” CROSLEY VARIABLE CON-
DENSER has die cast metal frame and best quality
laminated wood plates extremely neat in appearance
and occupies a space on the panel of 134x33x314”

dee)

Thc Modef “C” CROSLEY VARIABLFE CON.
DENSER differs from the other Crosley Models in
the size of the plates, material of which they are made
and the capacity. The plates are made of porcclain
and are ground true on the contact surfaces before
tbe copper and mica are applied. The capacity is

Radio Department R-9

and LC.\V. than any other condenser made. Con- ’ MODEL “A”

CROSLEY RADIO PRODUCTS

“Better-Cost Less’

CROSLEY TWO STEP AMPLIFIER

This instrument
was designed to’
give the very max-
imum in value and
to match up with
the Harko Senior,
using ‘the same
sized cabinet. Com-
plete with ampli-
fying transform-
ers, sockets, rheostats, switch, binding posts, etc., mounted on
formica panel and mahogany finished cabinet. This instru-
ment can also be used with any other apparatus requiring a
two-step amplifier. Price, complete as shown in illustration
—$25.00. ;

: _ THE. CROSLEY SHELTRAN
Ratio 9/1  Audio Frequency Amplifying Transformer Completely Shielded

5. D. C. Resistance of windings:
Primary, 500 ohms
Secondary, 6000 ohms

6. Inductance of windings at 1000 cycles (1.5

milliampere), 20°C (approximate)
henry
Primary with secondary open.... 1.8

Primary with secondary shorted.. .089
Secondary with primary open... 9.9
Secondary with primary shorted 4.68

7. Corresponding impedance at 1000 cycles

(1.5 milliamperes), 20°C (approximate)

ohms

Primary with secondary open.... 11,300

Primary with secondary shorted.. 520

Secondary with primary open....950,000

Secondary with primary shorted. . ao 000
Physical Characteristics of the SHELTRAN

Net weight 12145 oz. Overall Length 214 in.
Overall Height 24 in. . Overall Width 2} in.

Base area 12 in. x 2% in
PRICE $4.00

CROSLEY VARIABLE CONDENSERS

MODEL “B”
mended for radio phone work as it will not shower
or break down. Tested under one thousand volts.

PRICES
Model “A’”, without knob and dial............ $1.25
o ¢  with knob and dial.............. 1.756

“ “ with knob.and dial and mounted
ia mahogany finished cabinet,
complete with binding posts.. 2.50
Kodel “B’’, without knob and dial.......... 1.75
‘  with knob and dial.............. 2.25
+ ‘“  with knob and dial and mounted
in mahogany finished cabinet,
complete with binding posts.. 3.00
Model *“C”, without knob and dial........... 2.25
o “  with knob and dial............. 2.75
i #  with knob and dial and mounted
ir mahogany finished cabinet,
coemplete with binding posts.. 3.50
CROSLEY knobs and dials, each.............. .50
All CROSLEY VARIABLE CONDENSERS are fur-

conservatively rated at .001 MF. Especially recom- KNOBS and DIALS nished with 74” shaft standard or &” optional

CROSLEY MANUFACTURING COMPANY

CINCINNATI, OHIO
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CROSLEY RADIO PRODUCTS

““Better —Cost Less™
HARKO RADIO RECEIVER

Crosley Qaine___ s

Series “A” CROSLEY RADIO CABD-
INETS as illustrated, are designed es-
pecially for receiving radie apparatus
and will accommodate vacuum tube de-
tector, one and two-step amplifier, re-
generative receivers, etc. CROSLEY
CABINETS may be adopted for other
purposes as well.

heighth and  depth.

Serics “B” are larger and higker and
more especially suitable for radio tele-
prhones, for short and long wave re-
ceivers, honey-comb coil receiv-
ers, ete.

MODEL “A-1”

We also specialize in making
cabinets of any odd sizes that
may be required. The lids of
. CROSLEY Cabinets are hinged.
The rabbeted fronts of the cabi-
nets permit the panels to be
flush with the front, making an
extremely attractive unit. Al
CROSLEY C(Cabinets are
staunchly constructed. Woods
used are gum or mahogany in
either dark antique or mahogany
finish, or quartered oak
in  natural or antique
finish.

Price on
CROSLEY Cabinets
range from )
$2.50 to $10.50

We also furnish formica
panels cut te size de-
sired, at 214¢ per square
MODEL *‘A-3” : ‘inch.

CROSLEY
DETECTOR
- UNIT

Furnished completely
wired and mounted as
shown in the illustration

Price, completely assem-
bled, $7.50. Price of all
parts,. including formica or
other panel of high di-
electric  composition, not
drilled—$6.00. .

Complete with. knob, pointers, etc., as
shown in the illustration. Model “A”—
over-all diameter 134”. Resistance 7 53'
ohms. Will carry one ampere without §i
heating. Price, each, 6oc. is

i

N

N

Model “B,” resistance 4 ohms. Will
carry 3 amperes without heating. Price,
each, $1.23.

" The most compact and com-

~outfit on the market. Will

Series “A”" . Cabinets are uniform in

or in knocked down form. -

plete efficient crystal receiving

tune from 200 to 60oo meters,
bringing in spark, voice and
music with amateur antenna.
A wonderiul little instrument
Price, complete with battery,
etc., $0.00. ‘

One thousand ohm single head
set, 125 feet of antenna wire,
regulators, etc.—$6.00 extra.

CROSLEY VARIOMETER PARTS

Consist of two stators, one
rotor and the necessary
hardware for complete as-
sembling. Shaft for knob
and dial is & in. in ‘di-
ameter. The wood parts
are furnished either in
poplar or mahogany as de-
sired.
Price, complete, made of
poplar wood ....$1.60
Price, complete, made of
mahogany wood...$1.75
Winding Form ...... 36c.

CROSLEY
VARIO-COUPLER PARTS

Consists of formica tube, rotor, and the
required hardware to completely assem-
ble this unit. Price, complete as illus-
trated but not wound or assembled—
$1.50.

Rotoronly .................... 40 cents.

CROSLEY V.-T SOCKET

i ey

Complete OQutfit $15.00

The biggest selling socket on the market today. The reason for its
tremendous success is not due to its low price but because it is
“BETTER’. The bayonet catch embedded in a well of porcelain,
adds to the strength of the socket and eliminates possibility of
b eakage through careless handling. Drop it on the floor—it will
not break. It is built for base or panel mounting, which is an ex-
clusive feature and it is the prettiest thing you ever saw as-
sembled in a set. Now used by many manufecturers for standard
equipment. Made of one piece of porcelain, no metal shell hence
no ground hum, Better for power tube work as it withstands heat
and will not melt. Price, each, GOc. (Patents Pending.)

Every CROSLEY Radio Product is GUARANTEED to give absolute satisfac-
tion -or money will be refunded. If your dealer cannot supply you, send us his

name and order direct.

Dealers and Distributors: every item shown should be in your stock. Order now

for early delivery.

CROSLEY MANUFACTURING COMPANY

Radio Department R-9

CINCINNATI, OHIO
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=

;'}S'CIAL “RADIO ISSUE
; & \ Tk (257@7 Sy
N . L
| ) Invention o
’I;HA;ELE‘ TRICAL X (.l'r.‘vli,"i.f.)"r.;(
- SUPER /
§' s .}11023 5‘13 ' o —
104 ON ALL
PAGES 3 S ® | NEWSSTANDS
63 N RN 25c The Copy
ARTICLES (@ BN SUBSCRIPTION
192 AL #8| PER YEAR
ILLUSTRATIONS i et e & (12 Numbers)
PA1§ES -z; ’ <~ g o SNy ‘l ] $2.50
ROTOGRAVURE \ ar e *_ (Add fj{)’c S?)utside |

EXCLUSIVE RADIO ARTICLES A SPECIAL FEATURE
| Some of the Radio Articles in the April Issue

RESULTS OF THE

$300.00 PRIZE CONTEST

A Simple Radiophone Receiver. Radio Controlled House in1 Paris. WDY to have New Station.
The Radiophone now a Household Necessity. National Radio Broadcast by Bell System
Radio Set in a Match Box. Radio Loud Talkers. The Radio Broadcast. First
Authentic List of Radiophone Broadcasting Stations. Radio Broadcasting
Map. Radio for The Beginner. Radio Oracle.

SCIENCE & INVENTION is just chock full of interesting articles and illustrations that appeal to everyome. It
will hold your interest from cover to cover because it contains everything new in the field of science, invention and
mechanics. Quoted by hundreds of newspapers and magazines all over the world every month.

Its editorial contributions constitute the brains of the scientific world. Its four color
cover designs are both artistic and attractive

Partial Contents for April, 1922

THE SUPER NOSE. STONES THAT TALK.

PILOTLESS PLANE CROSSES ENGLISH CHANNEL. ELECTRIC COATING OF METALS.

WHY NOT DOURBRLE-DECK SUBWAYS. FORTUNES FROM LITTLE THINGS—THE BOOK MATCH.
AIRSHIP “ROMA” FALLS AND BURNS UP, POPULAR ASTRONOMY—DARK MARKINGS IN THE SKY.
AUTOMATIC TRAIN CONTRCL. MOTOR HINTS—$50.00 PRIZE CONTEST.

DR. HACRENSAW’'S SECRETS—THE SUPER NOSE. PRACTICAL. CHEMICAL EXPERIMENTS.

THE GRAVITY KING-—-SCIENTIFIC FICTION DE LUXNE. PRACTICAL TELEPHONICS—HOW TO BUILD YOUR OWN
SNOW -FALL, AND ROOFFALL—WFHY TIE WASIINGTON TEFLEIHONE AXD [L.CUND-SPEAKER EQUIPMENT.

THEATRE DISASTER OCCURFKED TOWTOMARKIT DEPARTMENT —$30.00 PRIZE CONTEST.

FOOD ADULTERANTS DETECTED AMICRCGSCOPICALLY.

WRINKLES—RECIPES—AND FCRMULAS.

l
Gentlemen:

° e § o ]
E 1 l Please enter my subscription for Science and Invention l
xperlme“ er u ls ln 0 ]any - for the term of one year for which I enclose herewithl A

231 Fulton Street

|$2.50 (add 50c for postage outside of United States.).

New York lName ..................... TOWR o\ eeeinevrmeaneaenns ! )

¥ Address ........cviiinnenas i1 :{ (R R =
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(5) The proper circuit arrangements of re-
generative (including oscillating) receivers to
avoid radiation of energy (as by the use of a
radio-frequency amplifier with an untuned an-
tenna or with a coil aerial.) [

(6) The use of hiwhly sclective receiving ap-
paratus, including a list of approved forms.

(7) The use of receiving coil acrials instead
of antennae, with special reference to high
selectivity. ) )

(8) The reduction of interference wiih radio
communication of other clectrical processes. such
as the operation of X-ray apparatus and elec-
trical precipitation.

(9) The study and standardization of wave
meters.

V. RECOMMENDATIONS OF THE COMMIT-
TEE ON NOMENCLATURE

1. In place of the word “Wircless” and names
derived from it. use the pretix “Radio”: Radio
Telegraphy, Radio Telephony.

2. Instead of “*Statics” or “N's”, use “At-
mospheric  Disturbances” or “.\tmosplerics™,

3 Disturbances produced by other stations to
be designated as “Interference’.

4. For the generic title of the vacuum tube,
of any number of electrodes. and in auy of its
recognized modes of operation. use “[Flectron
Tube.”

For the specific title of the ordinary three-clee-
tiode tube, use "Triode”.

IFor the titde of a triode employed in one of
its regular modes, use ‘Rectifier triede™, “upli-
ier triode’, “CGenerator triode™.

5. In describing coupling of high frequency
circuits. use “"Resistance Conpling’, “YInductive
Coupling” (hy self-inductance or mutual induc-
tance). “Capacity Coupline™.

6. [For 1he generic title for system of con-
ductors for radiating or absorbing radio waves,
use “Aerial”,

For an open cireuit acrial use “Antenna’.

JFor a clused circuit acrial use “Coil™.

7. Tor a receiving arrangement in which beats
are produced by a separate locul oscillator, use
“Heterodyne”,

IFor a recciving arrangement in which the same
clectron tube is used for generating oscillations
and detecting. use 'Self Netro”.

8. Classification of waves emitted by radio
transmitters.

Type A —Continuous \Waves.

Waves that in the permanent state are periodic
and such that their successive amplitudes of os-
cillations are identical.

Type Ai—Manipulated Continuous \Vaves.

Continuons waves of which the amplitude or
frequency vary under the action of haud tele-
graphic manipulation,

Type AZ—Continnous Waves with audible fre-
quency modnlation,

Continuous waves of which the amplitude or
the frequency vary according to a periodic law
of audible frequency. This iz commonly referred
te as IC\W method of transmission.

Type A3—Continuous waves with spcech  mod-
ulation.

Continnous waves of which the amplitude or
the frequency vary in  accordance with speech
vibrations (radio telephony).

Type B—Damped Waves

Wave A:omposc.d of successive trains in which
the amplitude of the oscillations after having
reached maxinum - decreases  gradually.  This

refers to waves from spark transmitters or other
types of transmitters having a claracteristic decre-
nrennt similar to spark  transmitters.

Note 1. If in continuous wave transmitters the
rectified  plate  voltage is not substantially  con
stant direct voltage the station should be classed
under Type A2,

Note 2. In ICW transmitting stations i
the viniation in the wave lenzth or frequency of
the transmitted wave is efiveteq] in a gradnal way
'__emusoulall,\', the station should be classed under
Fype A2, If the variation in frequeney or ampli-
tude is ahrupte  (chopper method) it should be
classed in Type B.

In order to differentiate Letween the amateur
and the experimenter the following (efinitions are
suggeste! for consideration :

The amateur is one who operates a radio
station transmitting. receiving, or both, in a
pro{essnOxlal way, merely for pe sonal interest
or in connection with an organization of like
interest.

_A{l experimenter is one who operates a trans-
mitting or receiving station, or both. for ex-
clusively technical or scientific investigations.

Note.  lurther recommendations on nomencla-
ture to be added later.

Resistance in High Fre-
quency Work
{Contined from page 032)

et

s i

radio, there is another factor to be consid-
cre.d besides that of skin effect above ex-
plained. This factor is the stray or dis-
tributed capacity of (e coil. 1t is well

See th WOrld

as a Radio Operator

The radio operator of an ocean steamship is paid to roam
the world. He enjoys, without expense, sights that the
wealthy spend thousands of dollars to see. The pictur-
esque ports of strange nations; the historic capitals of
Europe—gay Paris, mighty London and eternal Rome;
the towering Alps and other scenic beauties of the Old
World! All these fascinating spots are as familiar to him
as your own town is to you.
g

o

An uncrowded, well-paid profession

Would you like to visit every corner of the globe as radio operator
aboard a great steamship, with the finest of meals, luxurious private
quarters and big pay? Or would you prefer an equally well-paid posi-
tion in a land station in this or some other country? You may have
your choice, for radio operators are constantly in demand at salaries
ranging from $2,000.00 to $5,000.00 yearly. Thousands are needed for
the 30,000 vessels of the U. S. Shipping Board alone. Take advantage
of this urgent demand —decide now to get the simple training neces-
sary tc enter the uncrowded, well-paid field of Wireless Telegraphy,

Learn at home—at small expense

For over a quarter of a century the AMERICAN SCHOOL has been
successfully training men by mail. It can prepare you—in your spare
hours —to become a radio operator on land or sea. Everyvthing yvou
must know to obtain a government license is explained in plain
language. Even instructions for making your own instruments are
given. Best of all, the cost is low and may be paid as you progress.
Sign and mail the coupon—NOW! It will bring you further partic-
ulars regarding this fascinating profession.

AMERICAN SCHOOL

Dept. W-485, Drexel Avenue and 58th Street, Chicago

AMERICAN SCHOOL, Dept. W-485, Drexel Ave. and 38th St., Chicago
W ithout any obligation to me, please send full information regarding your simplified

course in_Wirelequelearaphy. Also tell me more about the traveland money-making
opportunities enjoyed by radio operators.

Narne
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Patented and Patents Pending.

303 Fifth Ave.

Relay gladly furnished

FINCH RADIO MFG. CO.
NEW YORK CITY

Read Code With Your Eyes!
Not With Your Ears!

Finch Radio Relay Permits Messages To Be Copied
on Paper Tape With Unerring Accuracy, At Any
Speed and Over Any Distance.

Why worry about reading code when you can read from a
tape at your leisure. How nice it would be to have a graphic
record of news dispatches, market reports, etc. The Finch Radic
Relay, which is now licensed for non-commercial use, makes this

" possible. It is inexpensive, easy to operate and absolutely reli-
able. Tremendously sensitive, yet rugged and fool-proof. May
be used in connection with any vacuum tube receiver,

If you can’t read code let the
Finch Radic Relay read it for you
If you listen only to the broadcast-
ing you are missing a lot of inter-
esting things.

PRICE OF RELAY
$75.00

STANDARD TAPE REGISTER
$40.00

Literature describing other uses for the Fineh Radio
upon receipt of stamp.

Special Parado Offer No. 5

This complete outfit will give you a receiving
cet with 2-step amplifier with a range of 1,000
miles. It includes Parado Offer No. 1 ad:
vertised in the January Radio News, and
Parado Offer No. 2 advertised in the March
Radio News.

Complete Parado Receiving Set No. 1 $34.80
Complete 2-step amplifier set........ 28.80

Entire Outfit. Parado Offer No. 5..$683.60

NOTE—You can ordcr both sets or either at
the above prices.

Complete instructions for assembly and
connections furnished FREE with order.

1Vyite for other combination offers

and FREE BULLETIN P-13

Peoria Radio
Sales Co.
Dept. B
PEJRIA,

1Hlinois

COMBINATION OFFERS

DEALERS and AGENTS

We are making special offers to our
dealers and agents to represent us
all over the country. We are dis-
tributors of the best equipment. Cet
our prices on these lines of appara-
tus:

Acme  Clapp-Eastham  Grebe

Adams-Morgan DeForest Moorhead
Baldwin  Jewell = Murdock
Brandes Federal Pacent

Westinghouse: Radio Corporation
V Write today to

KLAUS
RADIO
CO.

MUNN & Co.

631 Woolworth Bldg....oooviiainen. .. NEW YORK
Seientific American Bldg....WASHINGTON. D. C.
Tower BlAf. .. .c.ocveiienenacnacns CHICAGQ, TLL.
f11 Tanna Blde ... ... CTEYET.AND, O.

Tiohart Bldg., 582 Market St., San Francisee, Cal.

De Forest Radio Equipment

[Immediate deliveries from stock

Everyman £et ....eccceeieoeann- $ 25.00
RadioHome Set ...... 72.00
M. R.6 Set ........... 175.00
RadlcHome with 2 step . 125.00

ALL COMPLE
Mail Orders promptly filled

UNITED STATES ELECTRICAL €O.
{0 Ditmas Ave. Rrogkivn, N. Y
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known that every coil has some d::ziributed
capacity, since each turn acts as the plate

"of a condenser toward every other turnm,

with a dielectric, the insulating material of
the coil, between. These small capacities
result In a total coil capacity. This dis-
tributed capacity has the effect of increas-
ing the apparent resistance of the coil, and
in the second place results in a power loss
in the dielectric of the coil capacity. For
minimum coil resistance, thercfore it is
necessary to design the coil so that it will
have a minimum distributed capacity, and
to use very good insulating material on
the coil in order to reduce the diclectric
loss. Various methods of winding coils
have heen developed for this purpose, all
of which are well known, namely, honey-
comb, lattice winding, banked winding. In
all of these the winding is so arranged
that adjacent turns have a minimum poten-
tial difference hetween them, hence a mini-
mum number of electric lines of force, and
therefore, 3 minimum distributed capacity.

Another factor tending to increase the re-
sistance of radio frequency circuits is the
proximity of other circuits. In direct cur-
rent work, a circuit has a definite resistance
rcgardless of what is in the neighborhood.
In radio work, this is entirely different.
Suppose we have a circuit, No. 1 in Fig. 3,
whose H. F. resistance we are measuring,
and supposc another circuit No, 2 is in
the neighborhood. On account of induc-
tion, a certain amount of energy will be
induced in circuit No. 2z by No. 1. This
means that energy is extracted from circuit
No. 1, which is equivalent to the insertion
cf a resistance in circuit No. 1, which will
absorb the same amount of energy as is in-
duced in No. 2. Hence the apparent resist-
ance of the circuit under test is increased
by the presence of the other circuit. It is
obvious that the nearer the natural fre-
quency of the neighboring circuit is to the
frequency of the circuit under test, the
greater will be the amount of energy ex-
tracted and hence the higher the resistance
of circuit No. 1. 1t follows that almost
any body which has currents induced into
it by another circuit will increase the re-
sistance of that circuit. For even if the
body be a piece of metal, the induced cur-
rents represent energy extracted from the
first circuit, resulting in a rise of resistance.
This is very well illusirated by the follow-
ing occurrence, A cylindrical coil was he-
ing measured for H. F. resistance at 600
meters and found to be about 8 ohms. A
metal ring of hrass was placed co-axially
with the coil close by and had enough H. F.
current induced in it to make it extremely
hot. The result was a rise in the coil re-
sistance of about 20 {0 23 per cent.

The amount of incrcase in resistance pro-
duced depends unon the nature of the ma-
terial. The maximum rise in resistance is
produced by the presence of iron or steel
hodies. For not only is there the loss. due
1o the eddy currents induced in the iron,
but there is also a hysteresis loss and a
radistribution of the flux around the cir-
cuit, which results in a high resistance in-
crease. It is for this reason that the pres-
ence of steel buildings around a radio set
and stee! towers results in much diminished
radiation.

Such phenomena as corona losses and
brush discharge alwavs accompany high
voltages. These losses must be supplied by
the circuit generating the high voltages and,
therefore, result in an increase in the re-
sistance of the circuit, Since these take
place at points and jagged edges of cir-
cnits, they can be reduced to a minimum by
seeing that all points and edges are rounded
off as much as possible.

Finally the last phenomenon resulting in
added resistance to radio circuits is radia-
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Dealers,
Schools, Colleges, Radio Clubs and Experi-
menters All Over the World!

e e ='_.4—.'"'-'.-=‘;

S

“PITTSCO”

NOW HAS THREE STORES! ALL
CARRY “RADIO CORPORATION’S”
COMPLETE LINE. ORDER TODAY.

“PITTSCO”

SERVICE DISTRIBUTES “RADIO
CORPORATION’'S” PRODUCTS ALL
OVER THE WORLD!

TRY US AND SEE!

- )
AMPLIFIERS I\o UC 1803 Radio Corp. .000025 MF. 10,000 RECEIVING SETS (Crystal)
No. DA Westinghouse, detector and two stage FOIES ...t tei e e e $5.00 “Aeriola Jr.””  West'nghouse, complete with 0
in  mahogany cabinet ...................... $68.00 \o UC 1806 Radio Corp. .002 MF. 6,000 volts 7.00 Brandes ‘‘Superior’”” plones.................. $25.00
No. RORK  Grebe, two stage with automatic "Raqdiola" De Tores:, complete with Brandes y
fllament control JACKS ........eeerenienin..un. 55.00 : ““Superior’” Dhones .................i..e.... 25.00
No. RORD Grebe, Det. and two stage with No. Ug%’;g%zgi%RCsorgGr&gzsanfmplate Types) 2.00 Radio Service "Type S-8 without phones, splendid
automatic fil. control jacks.................. 75.00 N, UC-569 Radio Corp. .001 MT .50 LEI B S R 50 a0 Baa0 00 Ba R aRBAABBAGEGARGORBRE 7.50
No., 2634 Amrad, Det. and two stage in ma- No TIeE h RS . K
et T et o 47.50 DNo. UC-568 Radio Corp. 0005 MF 1.35 \
ogany cabinet. Splendid value.............. . No. UC-567 Radio Corp. .00025 MF .. T olle0 RECTIFYING DEVICES
No. UX-343 Radio Corp. Condenser Mtg....... .50 No. UV-216 Radio Corp. ‘‘Kerotron’’ 20 watt
AMPLIFYING TRANSFORMERS type for TUV-202 tubes.....................
I\;o. U\'—Tl“.’, Radio ~ Corporation............... 5 5 CONDENSERS (Filter Type) No. UV-217 Radio Corp. 'Kenotron' 150 watt
No. QO- Clapp-Eastham. semi-mounted. . No. UC-1681 Radio Corp. .5 MF. 750 volts.... [.35 _type for UV-203 tubes....... !
No. 50 Chelsea, new type ............ No. UC-1632 Radio Corp. 1 MF. 750 voits. 1.85 No. P-1 DeForest 20 watt rectifying tube for
i‘\\;o. 581((}3'3«_1: Radio gorp. .5 MF. 1750 volts.... |_5g use with 5 watt tubes.......................
ANTENNA WIRE o. -1635 Radio Corp. 1 AF. 1750 volts.... 2.0
“Pittsco’” No. 14 hard drawn copper (80 ft. RECTIFYING DEVICES (for “A" Batteries
1uaa SE e e BH o BRBoa B BaHABA60aAGaE per Ib. 0.40 C.W. INDUCTANCES No. P-1 Tungar, 5 ampere tvi)e, complutt‘;l \Hrtlh)
500 ft. '%pulal value at. e 2.25 No. UL-1008 Radio Corp. 11.00 bulb 28,00
"l’ntsv © 7 strand No. 22 tinned copper, per ol No. P-1 Acme ....... 8.00 No. P-2 Tungar, 2 ampere type With bulb...... 18.00
00 00050550008 . 5 g il No. P-3 FF Battery Booster, 5 amp. type.... 15.00
-1‘000 i s 75 .. .. C.W.POWER TRANSFORMERS y
“Pittseo’” 7 strand No. phosphor  bronze. Bk DI::N'KS o (QYD- %2:’ W,ams """"" 25.00 REGENERATIVE RECEIVERS 5
it 0.02 No. UP-1016 Radio Corp. 750 watts . 38.50 No. CR-3 Grebe “Relay-Special” 175
Sageft 7.50 Acme 200 watt 350-550 volts, mtd . 20,00 o elay-Specia 175-680 me- SET00 h
Aemo 200 watt 330-350 volts, unmtd. . 16.00 No. CR-5 Grebe '1'1.'5_30‘0'0"'6(;&};5: """"" -
s spccial‘ complete set 80.00
. e “B" BATTERIES e FILTER REACTORS No. CR-8 Grehe 175-1000 meters,
No. 7623 Standard S ! 2°65 No. UP-1626 160 Milliamperes................ 11.50 latest ""Relay Special” ... .. ...... .. ... . ..., " 80.00
No. 7625 Standard ;‘v“llb. }.‘lfﬁgffl)-l---~l-~1;--~- S No. UP-1627 300 AIHamperes.......co..o.e.e.. 15.75 No. CR-9 Grebe 175-3000 meters, complete set
1\2017000 Standard 5 volts, variable, 16% to 100 with det. and 2 stage amplifier, self contained,
. Ve vol\‘ts. Bl L P L F LR LEPEEL g = GRID LEAKS (Radio Corporation) A Masterpiece” ... .. ...eiie.ai..... 130.00
No. 7650 =tandar¢ 7 350 No. UP-1719 for 5 wath tubes................ .10 No. RA Westinghouse, 180-700 meters, very
Val‘l?‘tl()zl:\ il ‘ 2'25 No. UP-1718 for 50 watt tubes.............. 1.65 ~Selecmve. mahogany cabinet . .............. 68.00
N;O. 78% f:‘vcxltmd({‘ T S all....... -2 No. UP-516 %, 1, 1.5, 2 or 8 megohms each No. RC Westinghouse, RA receiver and DA
No. 17 6 Kverready 3.00 complete with mounting ..................... iL25 Det. Amplifier combined in one cabinet, a
No‘oﬁtf7 9q00 onges 370 Gred leaks only, €aCH «.ouvnvnensnnennnons .75 splendid unit. compact ..................... 130.00
HOT WIRE METERS
COILS (Duo-Lateral) No. -1 Roller-Smith 0-2.5 amperes, flush mtg. TELEPHONES b
..$1.40 300 . 175 Speeial VRINe AL ..o 4.95 No. 56 Murdoek 2000 ohm double.............. 5.00
CUa0 D100 180 No. UM-530 Radio Corp. 0-5.5 amperes ©os00 No. gf‘i‘\gurducl\ 3000 ohm double. ..... .. 600 f
. 1.50  DI.-500 2.00 Nou. UM-533 Radio Corp. 0-5 amperes.......... 6.25 No. 8¢ Western FEleetric 2200 ohms . 15.00
T 150 DL-600 2.15 granciies, .%upen‘ogl wtx_th new headband........ 8.00
X T 155 DLL-750 235 Radioc T randes  '"Trans-Atlanties’” with new headband [2.00
DL-150 . T 1.80 D1.-1000 . 2.60 N5, 61 Pac JA%I(%C}{( adio Type) Brandes “'Navy Type’” with new headband...... 14.00
No. 6l Tacent open j 70 ;
DL-200 . . 1.65 DI-1250 3.00 No. 62 Pacent closed jack . .85 Ba]dx\:}ns T.\:po (G e SR BB R G aA Hon ados . 12.00
DI.-250 1.70 DL-1500 3.50 No. 63 Pacent 2 circuit 1.00 Baldwins Type E . 13.00
v Al bkl PP S . Baldwins Type F ....... 14.00
No. 65 Pacent three spring automatic filament Baldwins Tipe C Y g
COIL MOUNTINGS control type ....... . 120 ad( “TSA ¥pe C, unit onl?'q 6.00
No. LO-100 Do Forest 3 eoil antir it No. 66 Pacent five spring 1,50 ~ Federal A and N. Type 2300 ohms 8.00
o. Le x'odu(-e(al I)I‘i”('rDCb coil mounting with Tt Federal A. and N. Type 3200 chms.. 10.50
-101 De Pmcs%...i‘Eu‘xi“r‘rx‘t)ix‘n‘t‘il.lix.”.'“ : . R LOUD SPEAKERS
gears and wooden base..................... 9.50  No. R-3 Radio Magnavox, new type hom, very VACUUM TUBES )
No. 400 Remler 3 coil mounting with base and latest mgdel -------- R RS CERER E R R - I\o TV-200 Radiotron detector
extension handles ....................... ... 6.50 No. -1 Vocaloud, station type. UV-201 Radiotron amplifier
No. 400-W Federal Plenophone.......... .. 2 Radiotron 5 watt. .| ;
. UV-203 Radiotron 50 watt.. \
- 1[)]'Dto'I‘JDI-INS(ERS (For CW work) MAGNETIC MODULATORS No. UV-204 Radiotron 230 watt
No. “- tadio Corp. 002 .\H‘ 3000 volts 2.00 -to 1% amperes. . Note.—All Radiotrons sent postage and nsurance
No. UC-1015 1‘11\5110 Corp. .0003, .0004, .0005 to 8% amperes.. prepaid anywhere in U. 8 A, Send us your
MFED L7300 volls oouiin i e 5.40 to 5 amperes orders for Radiotrons.
3 4 ’ : g .
Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” A

SEND US YOUR ORDERS TODAY! i
F. D. PITTS CO., Inc. | '>

12 PARK SQUARE BOSTON MASS., U. S. A. A

BRANCH 'BRANCH
193 WESTMINSTER STREET 276 WORTHINGTON STREET
PROVIDENCE, R. 1. SPRINGFIELD, MASS. p

- —-
—- Lot -at-al -t al-- [T ‘\‘\‘\-.\-.\‘\
‘\‘\‘\‘\‘;‘;‘\‘
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MEANS THE LAST WORD IN

Motors— Dynamotors — Generators— Motor - Generators
Designed and Developed by PIONEERS
In Perfecting High Voltage Apparatus for Wireless Operation

ESCO PRODUCTS ARE STANDARD

Sold by PRINCIPAL DEALERS FEverywhere
Used by LEADING EDUCATIONAL Institutions

This outfit enabled 1BCG-GREENWICH, CONN., to be the first
to get across the Atlantic in the recent Amateur Contest.

ELECTRIC SPECIALTY CO.

211 South St., STAMFORD, CONN,, U. S. A.

Ask for Bulletin 237
Listing over 200
Combinations

Protect Your Receiving Set

and your Dwelling with

Horne Lightning Arresters

and Combined Ground Switches and Arresters

fulfilling the combined necessities of SAFETY
sand the Regulations of the National
Board of Fire Underwriters

Their efficiency is certain when used in conjunction with

The Horne “Hydroground”

At all good dealers. If unobtainable, send us
Horne your order and dealers’ name. We will sup-
R oatar ply you direct or through him.

A:rester

Send 10c for complete catalogue of Horne Appliances

HORNE MANUFACTURING CO.

243 Mercer Street Jersey City, N. J.

Manufacturers of Combplete Receiving  Sets and
A1l Radio Parts Euxcept Tubes and FPhownes

Vario-Coupler and Loose Coupler

We are now ready to receive orders in our new Use CARD BOARD TUBIB.\G

Radio Transtormer Department.  Amolifying Trans- We have on hanid f;”._ 3347, 47, 4157, 57,
formers and all other types. Send specifications at 5147 in 127 lengihs, 25¢c a tube, any size.
once to reccive prompt attention. Set of 6 for $1.00.

THORNTON TRANSFORMER CO., INGC. RUTHERFORD SUPPLY HOUSE

30 Church Street, N. Y. C. RUTHERFORD, N. J.

MANUFACTURERS - ATTENTION

www.americanradiohistorv.com
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tion. Every radio frequency circuit radiates
some electromagnetic energy which comes
from the circuit and hence the resistance
of the circuit must be produced. The
amount of this radiation or added resist-
ance due to radiation depends upon the
form of the radio frequency circuit. Gen-
erally speaking, closed circuits, that is cir-
cuits having lumped inductance and capac-
ity, radiate extremely little, and open cir-
cuits having distributed capacity and induc-
tance such as aerials, radiate much. In ra-
dio sets this is the one form of encrgy ex-
traction which it is desirable not to reduce,
as a matter of fact it should be increased.
Tor this radiation is what is desired, and
the greater the resistance added to a circuit
on account of radiation the better the set;
this is the only useful form of radio fre-
quency energy. The manner in which radi-
ation is effected and the principles of radia-
tion. constitute a subject by itself for sep-
arate treatment.

Radiophone for Trains
(Contizued from page 049)

e

system without switching from transmissio
to reception, just as is done with the ordi-
nary land telephone. Furthermore, it may
he used without disturbing at all the con-
versations carried on over the wires, as
the currents traveling are of very high fre-
quency.

Talking from Office to
Ship at Sea
(Continued from page 949)

S,

T

Thayer, of the American  Telephone-
Telegraph Co., also spoke directlty to Cap-
tain Rind from his home in New Canaan,
Conn. Martin L. Perry, New York Sun
reporter, a passenger on the “America,”
communicated directly with his paper and
sent in the Grst story to be received over
the radiophone by a newspaper from a ship
at sca. Other passengers talked to their
friends on shore in their own homes and
hundreds of amateurs were Very much in-
terested and amused to intercept possibly
the first “wircless kiss” which was wafted
over the ether and land lines by a passen-
ger on the S.S. “America” to a young lady
sitting in her home in New Jersey.

The method by which conversation was
exchanged and relayed on land wires is
interesting in its simplicity. In talking to
the ship the telephone subscriber was con-
nected through a special exchange in the
Telephone Building to the Deal Beach ra-
dio station. Here the voice was consid-
erably amplified and sent out by radio on
a wave length of 420 meters and picked up
by the “America.” In replying the
“America” transmitted on a wave length of
380 meters. The speech was received at
the Flberon station, amplified. and trans-
ferred through the land lines to the ex-
change in the Telephone Building and from
there to the subscriber.

The phenomenl success that has attended
these cxperiments promiscs great develop:
ments for the future. Undoubtedly more
ships will be cquipped with radio phones
and in the near future we may expect pas-
sengers on ocean liners to be able to con-
verse from their staterooms with their
friends on shore in much the same manner
as wire telephony is now accomplished be-
tween points on land. There remains to be
developed a device for insuring the privacy
of radio conversation and experiments are
now being conducted with this end in view
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Marshall-Gerken Quality Parts
Thoroughbred Apparatus

e

S g uw{%

Immediate
Delivery

Manufacturers & Jobbers

Toledo, Ohio, U. S. A.
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Reduce ThusR
Atmospherics NOW with

Burgess “B” Batteries

Noiseless! That describes Burgess
“D¥  Batteries. Absolutely noiseless’
Weak and distant audio frequency sig-
nals can be received with multi-stags
amplifiers and Burgess “B” Batterics
because Burgess “B” Batteries do ot
drowy: out signals.

The batteries illustrated are
supplied with both flexible wire
terminals and binding post ter-
minals.  The binding post ter-
minals are complete with hexa-
gon nuts and brass nuts mak-
ing it possible to attach wires
directly to the cclls without the
use of solder or bolts. If you
can’t get Burgess “B”  from
Your dealer just drop a line tc
us care Dlept. Al

BURGESS
BATTERY
COMPANY

General Sales Office

HARRIS TRUST
BLDG., CHICAGO

Stock Carried At
Chicago, Iil.
Madison, Wis,

Kansas City, Mo.

St. Paul, Minn.

Winnipeg, Man.

We can offer imn_lediate
shipment on orders for
any of the items listed

below. Postage must be
o included with all orders.

Bakelite dials—drilled for 34 in. shafts ... ... o i $11.00
Plugs and jacks as illustrated—complete ........c. ...l L 50
Plug only
Jack only

Socket as illustrated ................
10 to 1 Ratio am;-lifymtg tlgvufho
Bindi Posts—black satin finis ;0as, :
Bgi{delﬁfe p?isnesl—%;, 3-16 or Y—cut to size—runs 20 cubic inches to the lb—cutting

2.00
eharge, 35c PeT lbo. ... .. iiinirii i i et e

De Fore;t condensers—panel mounting 00056 M.F........cooiiiiiiiiiiiii 4.50
Mesco 1 KW. keys—14 inch Sterling silver contacts.. ! 5
Trumbull-Vanderpoel antenna switches ............... e s .
Acme 15 KW, 'tI‘)ully mounted transformers, ragular price $30.00—Qur Price........... 17.28
Beaung panel switch 114 in, radius ................. 506606 a0680060000809000608008008600 .70

Skinderviken transmitter buttons ........... .. ... i

Send 15c for complete literature.

ELECTRICAL SPECIALTY COMPANY
48-50 South Front Street COLUMBUS, OHIO

Newark Wireless Exchange

We carry all makes of wireless
Apparatus

Send 10 cents for catalogue

87 Halsey Et, Newark, N. J.

DETECTOR of the air

Manufactured by

National Servire (o., General Sales Agent

l THE crystal receivinz set
1834 Broadway, New York

PINK-A-TONE

PINKERTON ELECTRIC EQUIPMENT CO.
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Fort Wood Broadcasting
Station WUP

(Continued from page 947)

RS S

Lectures covering instruction on perti-
nent radio subjects; Answering of ques-
tions of general interest; and Decreas-
Ing power contests for which prizes will
be offered.

Any person having one year’s experience
in radio and at least 16 years of age is
cligible for membership in the organization.
All questions regarding membership, etc.,
should be addressed to Mr. C. J. Mec-
Brearty, Secretary, Amateur Radio Reserve,
39 \hitehall Street, New York City.

The Station Annunciator
(Continued from page 931)

sired by a distant station. Development of
the apparatus would summon operatives to
the shipboard receiver at such times as dis-
tress calls, or highly vital hydrographic in-
formation was about to be transmitted at
such times as occur off the regularly sched-
uled times for broadcasting. It might be
well stated that through the distribution

broadcast of a specific signal of definite

Morse characteristics, certain ship sta-
tions might be called without disturbing the
receiving apparatus of others with whom
no communication is desired. With the
perfection of a receiver, which would re-
spond only to certain signals of a prear-
ranged and definite form and duration,
every station would be given an almost
private line of communication. The pos-
sibilities of harmonizing the functions of a
certain type of recciver adjusted to certain
characteristic emissions from another sta-
tion would not manifestly be overly intri-
cate, keeping in mind the rapid strides of
modern radio development.

There is an extensive field and future for
the device and it may be well stated that
the application would be universal. Its
adoption would curtail maintenance costs
of the small station with intermittent
traffic, and prove an economical assect
withal. Peculiarly efficient adaptation can be
seen if applied to ships, isolated land sta-
tions, railroad signalling, stations com-
municating with aircraft, airecraft itself,
and inter-governmental stations where
traffic is unsteady. As M. Chevigny
humorously mentioned to me in France, the
device would be probably very acceptable
to the frenzied American business man on
his radio-equipped automobile. On his way
to the office or to the country club, those
ot his household could call him and liter-
ally wrap a “radio thread” about his
finger as a reminder to order the decora-
tions or the dindonneau for dinner. On the
cargo ship where there is a minimum of
oneratives employed at the radio station
aboard, the signalling or summoning device
would be particularly useful. On aircraft,
the device would be well employed in or-
der to attract the attention of ground sta-
tions which might be not in continuous op-
cration, or in fact, as developments might
prove, the application might be made to
the calling of individual radiophone sub-
scribers on the ground, and with whom the
passenger aboard the aircraft might con-
verse at will.

In railway work, especially on those
roads not employing block stations and
interlocking systems, especially in parts of
their territory where wire operators are
not continuously on duty, automatic sum-
moning of operatives for the dissemina-
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TYPE 330

DETECTO
PANEL

PRICE $8:%

Note the exclusive Remler Features

HAT “Remler Apparatus Radiates Quality” and far cxcels other apparatus

is conclusively proved by the following specilications of a Remtler Panet when
compared with that of any other panel on the market. Panel is genuine molded
bakelite, 5 x 714 x 3/16 inches, with a highly polished glossy black surface; lettering
and scale recessed and filled with white enamel. The filament current is controlled
by REMLER No. 810 RHEOSTAT, back mounted, and provided with an open
position. REMLER No. 93 POTENTIOMETER connected across the storage
battery provides close adjustment of plate potential nccessary for sensitive

A B detector action. Ilexible leads for the D. Battery connection provided for termi-
~ Cl tte ry nals at back 'of panel. The rheostat and potentiometer knobs are polished bakelite
134 in. diameter. The GRID LEAK is va-iable and grid condenser, back mounted,

PO te n tio m e te r ) is the correct capacity for the new gas rontent detector tubes. Maximum fla-
ment insured by REMLER No. 92 V. T. SOCKET which is used to suppert the

tube vertically. Induction and ground hums eliminated by its all bakelite con-

Pla te VO ltage struction. A view of filament permitted through an orifice in the panel. Binding
posts and all mectal parts are finished in polished nickel. The panel is mounted

on a hardwood base 71/ x3%% inches, finished black, but can readily be

CO ntrOl mounted in a cabinet. The wiring is the approved bus bar type, and is laid out

so that the input and output terminals are at opposite sides.

Send for Bulletin No. 1002 and 1003 on the Remler Bakelite Detector and
Amplifier Pancls, Types 330, 331 and 333. Two or more of thesc panels can be
mounted in a cabinet to make any desired detector-amplifier combination.

DEALERS:—There is an exclusive and very profitable proposition for you on Remler
apparatus. Write for full particulars.
AMATEURS:—Write for 32-page Remler Catalogue.

REMLER RADIO MFG. CO.

248 FIRST ST. SAN FRANCISCO,CAL. = TiiErar Mo n, 154 W.LAKE ST. CHICAGO, ILL.

=
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LEARN TEL

(Wireless or Morse)

AT HOME

: : g i In Half the Usual Time
y : .
Let the OMNIGRAPH Teach You Wireless
“Just Listen—The Omnigraph will do the teaching” The Omnigraph is an AJutomutic
_— % Transmitter that teaches you botl
the Wireless and Morse Codss,
at home, without any expepse
except the cost of the machine
itself, Merely connect to battery
and your Buzzer, or Buzzer and
Head Phones, or to vour Sounder
and the Omnigraph will send un-
limited messages by the hour, at
any speed you desire.

USED BY THE U. S. GOVERNMENT
Write for Free Catalogue ’

Ifor a few dollars you can have a complete outfit that will make ¥You an ex ersenced operator i A
shortest possible time. No hard, laboricus work—just learn by listening, The p()m_nj_graphpis aﬁjﬁé‘mﬁs
80 you ecan siart recelving messages slowly, gradually increasing the speed as ¥0u become proficient.

You’ll be surprised how quickly you will attfin speed. Lven if you are already an operator ‘he
Omnigraph will help you. It will make you more proficient, mere accurate and more confident. Thousards
of Umnigraphs are in use today and thousands of operators owe thelr success to them.

The Omnigraph Mfg. Co., 20 Hudson St., New York City

We also manufacture the OMNIGRAPH RADIO RECEIVING SET. A complete Vacuum Tube Set fncludiing
Tube, a palr of 2,000 obm Phones, A and B batteries, Aerial Wire, Safety Switeh, Insulaters and Ground

e SN

Clamp.  All enclosed in a carrying case, handsome enough to install in your parler or sitting room. Price
§$48.00. Nothing to approach 1t at anything near the price. No previous knowledge of wireless required.
Set comes to you completely wlired. Nething additional te purchase. Just erect your Aerial, place the
Phones to your ears and listen-in. Absclutely guaranteed,

& AAAAAAAA AAA e

RADIO APPARATUS
All Orders Shipped Within 24 Hours

THE NEW IMPROVED CLAPP-EASTHAM SETS

The Type II.R. shwort wave regencrative receiver and detector. Mahozany cas
The Type HZ 2 step amplifier. Mahogany case
The above two units in one cabinet

HEADSETS

340.60
340 €0
$80.00

MAGNET WIRE

Connecticul ... vttt $7.00 Double Cotton Covered 4 o0z. spools
Baldwin type C. 12.00 No. 18—37 ft.... 35 No. 28—430 ft....
Baldwin type F 13.00 20—65  ft. 35 No. 30—625 ft..
Baldwin type F. 14.00 . 22—105 ft. 40 No. 32—775 ft..
Baldwin type G. 15.00 No. 24175 ft. 45 No. 34—1475 ft.. ...
Raldwin type C u 6.00 No. 26—265 ft........50
PPhone cord double .80 No. 23 Single S'lk 150 ft., .60
Phone cord single .50
G I e e a8 e 50 e B 806 B 0a b g na a6 a6 BooBa G .5
N. P. BINDING POSTS BAKELITE TOP SIGNAL VARIABLE CONDENSERS
0 Ffmall s'ze round nut.............. ... .08 No. 34-—43 Plate table mounted.. 5.10
A1 Large size barreled nut. .10 No. 1 Plate table mounted. 4.10
Smalt 0 round  nut.... L0 No. 76—13 Plate panel mounted. 4.70
Large ¢ barrelled nut .12 No. T7—21 Plafe panel mounted. 3.80
A points /16 x 14 N, L. . .03 No. 78—11 Plate panel mounted 3.30
Qwiteh points ¥4 x Y% N, Do .04
RADIO BOOKS
How to Pass the United Ntates Government Radio Telephoning ........... 2.50
Ixaminations oo oieii i $.75 Wireless Experimentor’s Manual. 5
Trractical Amateur Wireless Ntat'ons. .75 Vacuum Tubes in Wireless Comm . 2.5
Itadio Instruments and Measurements. 1.75 Practical Wireless Telegraphy.......... 2.23
The TWhitall V.T. Socket—a better socket......... .....c.ciiiiiiin conn $.75
The Kignal R4l crystal detector with galena 159
Klosner Vernier Rheostat 1.50
Paragon Rheostat (l-;g?)
Our Spec'al Variometer. g0
Our special Vario oupler . e
Strand . copper aerial wire tinned to prevent corrosion, per 100 ft _0.
100 Amp. GO0 volt comp. base lighting switch (APDroved)............cooiiiiiiiiiiiiiiiiiis cineunn. 3.0%

The Whitall Electric Company
Springhield, Mass.

Receive on an

INDOOR COIL AERIAL

Chart and tables giving proper
number of lurns to put on
coil for any wavelength. Data
covering 0 to 3600 meters 30c;
600 to 24000, 50c. Stamps not
aceepted.

C. A. DAVIS & CaG.

2371 Champla'n St.
Washington, D. C.

ider A¢ents Wanted
RSelect ifrom " 44 Styles, colors and
sizes of Ranger Bicycles. ideand exhibit
sample Ranger and make money. Deliv-
ered free, cxrpress prep%id. onpﬂpprq%l?l.
4 te anger if de-
J2MonthstoPay oo il iods

for our marvelous prices end terms.

g Lamps, horns.wheels, parts. equip-

'y ment, and_repairs st half usval L=
price.Save $10 to $25 on your Ranger bleycle,

. Cycle Company Witeys B
M@&d D};pf. BTG Chigago 1% og
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tion of orders to trains lioth moving and at
rest, would undoubtedly pay large diyi-
dends for the prevention of disasters by
rail and also accelerate the prompt dis-
patch of trains over the routes. Adap-
tions to fire and police departments obvi-
ously would be advantageous. 1In fact, the
apparatus appears to have distinct advan-
tages where its application would he eco-
nomically successful in all parts of indus-
try not touched upon in these few simple
suggestions, and which cannot propliesy
how far radio in the future will interlock
with every industrial work in the future,

In taking up some possible points of the
automatic device, it is well to consider the
amount of energy flowing in an antenna
from induction from a distant emitter. As
it is generally necessary to employ acoustic
reception, it is obvious that the actual re-
reived current is infinitely small compared
with the energy flowing in the transimitting
antenna. Iven though the sound in tlie re-
ceiving phones is quite loud, that signifies,
keeping in mind the sensitivity of modern
phones, that even then the received cur-
rent is infinitesimal.

A worked-out formula approximates the
current in’ a receiving antenna issuing
from a distant transmitter:

P

188 Hs Hr 15 i
— -———— x—K(log.)
Rrtimes wave-length D

D
mnnus ———
sq. root wave-length

where I is the received current, H is the
antenna height, R is the resistance of the
recelving antenna, D is the distance he-
tween the antennae, P ~varies with the
dhalectric absorption, according to daylight,
night, cloudy, sunny, etc. The small ‘&
and small “s” refer respectively to receiv-
ing and sending, K is a log.

A sample solution of the formula for a
given antenna with given constants, shows
that the received current is altogether too
small to be directly connected to a signal-
ling device, and therefore some means of
amplification must be devised. A number
of vacuum tubes in cascade presents an im-
mediate means of amplification althougl
the latter may not be ecomomical. vet the
use of commercial frequency current with
proper circuits would cost but Iittle if util-
ized after proper rectification or otherwise
for both plate and filament lighting or tor
plate alone as economy would dictate.
Some arrangements similar to Mr. \White's
scheme would suggest itself as an excel-
lent adaption. With the employment of the
cascade arrangement, an appreciable cur-
rent is available in the tertiary circuit.
With the utilization of a mechanical relay
of sorts, the variation of a considerable
current may be accomplished and the last
circuit connected directly to the alarm or
summoning apparatus.

Referring to Fig. 1 the modus operandi
may be well understood. The amplifying
cascade augments the feeble received cur-
rent.  In the tertiary circuit of the last
tube is connected a telephone receiver car-
rying a diaphragm of such size as to ren-
der the greatest mechanical movement un-
der the stress of the plate current. The
motion of the diaphragm is transmitted
through the rigid pin “P” to the bar “B,”
which is hinged or pivoted at one end for
vertical freedom of motion. The other
end of the bar carrics a contact which
mceets in close connection another contact
of some form of matter such as carhon or
platinum or alloy. The two contacts at
the end of the bar are placed i series
with an electromotive force and another
relay of more or less similar {form carry-
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WOOGUSRIBIEIE,

First Set of Wireless
Telephone Instruments
for the

UNITED STATES NAVY

Installed on the

FLAGSHIP “CONNECTICUT"

WITHERBEE

RADIO
A
- BATTERY

IS THE SOLE SOURCE OF
- CURRENT

Ever since the first wireless flash Witherbee A Batteries have done the precise work required. They
are not something new. They are not an experiment. They are not automobile Batteries done over to
look the part. Witherbee A Batteries are built with special extra heavy plates and extra thick
separators so processed as to insure constant voltage during discharge and to stand up under continu-
ous cycles of complete discharge and long periods of idleness.

They are absolutely clean due to the Witherbee one piece Hard Rubber case, a feature
devised by Witherbee engineers in 1903 for use where cleanliness and safety
are absolutely essential. The Trade are cordially invited to write.

Witherbee Storage Battery Co., Inc.

643-655 West 43rd Street
New York, U. S. A.

Builders since 1903 of quality storage batteries for mwotor cars, starting,
lighting, ignition and for portable and stationary uses.

www americanradiohistorv com
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; ! 5 ; ing a higher EMF. As the feeble signals
¥ | in wave form impinge on the receiving
] antenna, the cascade circuits function and

b R ot the diaphragm movements cause a varia-
at a ue 0 ﬁu ace On tion of a comparatively large EMT in the

L]

last relay circuit and which EMF may be
’ s employed to operate a signalling or alarm

Y ? % | device. This form is practically the same
. Oui‘ ﬁnes‘ as that used in some automatic inscrip-
tion apparatus, and as far as selectivity

for individual automatic summoning of
operatives it is not selective in any sense

Do vour ’'phones help or hinder your receiv-
ing outht1D IDI? you ever stop to consider what except for station at short range, exclud-
a great deal of harm a poorly designed set of . ] ] cordi:
‘phones can do to an otherwise gOo?l recelver? ; ;ﬁg furth.? -t(llsta?t t?tatlonhs 1accordmg to
2 i = e sensitivity o 16w atus.
After all, no %qccxvmg outfit, no matter what However, in this type e;;egiaenvalz?i?tll}s
iis pr i ! : o - o .
\-.?1111 :E_C’ is @ bit better than the ‘phones used gard to stations rccei’ving C. \W. signals,
o there is the possibility of synchronizing
IMS‘I.‘;’«({B%I}T o*utﬁt a chance with ’Brandes the apparatus as a whole to a certain ex-
whai 'f( ar _oene" H}eadS(,etS. You don’t know tent. If the received note is heterodyned
ky paif' ())f ér;igecsr (I;n atbo‘eitto d§ ““_tlé Volu hook so as to produce a certain frequency in the
them: They aze sold on & fon ?121 trci:ziale% h?s phone circuit through the adjustment of
y . n- e Arot i
y SISk the receiving circuits, and that frequency

“Tra®® Mark Registered U. &. Pat. Office. : i 1 i
. i1s the same as that special audible period
“Superios”, 2,000 chms, weight (4 5"““ 5 cents for Catalog G. : of {requency to which the diaphragm is at-

ezs. compl:zte with head land and X - . .
gl Deders: Ve ha: S | ; tuned according to its mass and other

polarfty indicating cord.  $8.00. E e QTe A very tnterestin . oo L
7 g plan mechanical characteristics, the sensitivity

of co-operation. i i
of the whole apparatus is greatly increased,

: - and its selectivity greatly enhanced, like-
BR ND : wise. In the apparatus here mentioned,
( :. ’ nc, - the responsc of the bhar to mechanical vi-

bration may be somewhat varied by the

Room 723, 237 Lafayette Street, New York City change of its length or thickness or its
= \ ) width or the rigidity of the pivoted end.
Mewber Radio Section Associated Manufacturers of Electrical Supplics. : In practice the bar “B” is of thin fine steet

of a definitely known consistency and
quality. This type of apparatus is prac-
tically the same as that utilized in inscrip-

*Tyade Mark Reg. U. S. Pat. Office

e o ! L : .
J ] : tion as mentioned and efficient recording

= B ? R on tape has been accomplished over short
g MalChedtTone @ | distances employing no more than a galena
' " detector with the relay circuits here illus-
trated.

Some developments have been going for-
ward with regard to an annunciator which
utilizes a delicate apparatus akin to a sen-
sitive thermo-galvanometer and which has
inicorporated  within  the instrument a

q _ ncedle which possesses large mechanical
inertia, which latter although heing a fact,
does not render any great resistance to a

is the prime factor in building wireless apparatus inasmuch as it must have grear 51(?\\' movement _Of the needle_. ‘I.f thg in-
dielectric strength, be moisture procf, mechanically strong, and yeot easiv SRR SR U NIRRT
nmachined. ) -7 = g of the last tube of a cascade arrangement,
) o1 in one of the circuits in which mechan-
These qualitics are all embodied in ical relays are attached to this tertiary
circuit of the cascade, the needle will move

GENUINE in quite the same manner as the needle of
a regulation thermo-ammeter. If at the

point of the maximum reading or point of

BAKELI l E———DI travel of the ncedle, contacts of a circuit
arc placed, and these contacts open and

close another circuit of a Co?lparati\'ely
€¢ o LR much higher EMF, a means of operating
The PerfeCt InSUIthOH an alarm or annunciator is made possible,
and will function with great dependability
if all mechanical and clectrical features
Bakelite-Dilecto should be used far panels, coil cores, and other insulating are_well planned and executed. ) ]
parts in your wireless outfit. Keeping in mind the me'cha‘mcal inertia
of the pointer or needle, it is seen that

Write our nearest office for full information about all of our products. when a radio station is cmitling energy
broken into short impulses such as the

THE CONTINENTAL FIBRE CO. | e of e More code ut 2 medin

which we manufacture in sheets, rods, tubes and special shapes.

NEWARK, DELAWARE the annunciator will not function. At

NEW YORE, 233 Broadway CHICAGO, 332 S. Michi B least the pointer will not movelto thle maxi-

& . olichigan ve. M - M 2 1 -

PITTSBURGH, 301 Fifth Ave. SAN FRANCISCO, 525 Market St. mum point of reading, and thus t1€;_¢O{lﬂ
L0S ANGELES, 411 S. Main St. TORONTO, Ont., Canada., tacts of the last or annunciator circuit wi
89 Wellington St., West. remain open, but if the emitting station

renders transmission in long dashes, the
pointer will have time to overcome its en-

i t ick changes in posi-
FREED-EISEMANN DEALERS | e he botnier will swing slowly

RADIO CORP InSulators «-c.... v.o.... g $15.00 over and close the contacts pf the annun-
¢ Mounted Tested Ga.l(e}na ............... E,gg ciator circuit, thus summoning the oper-
’ Unmounted Tested Galena,........... 1. . .
“ " i i ; atives to the apparatus.
Manufacturers Of the MOTUCI | Write us for prices on quantity .uts. : Although this sort ot apparatus may ap-

A. J. MORRIS SUPPLY CO. s pear very crude and delicate, yet it cinnot
PR RLEL L S Newarlk, N. J- 11 ¥ 7254 with surety that the delicacy would

255 Fourth Ave., New York City
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THE RECEIVERS

Receivers are equipped with a one-
piece bipolar permanent magnet, of
high grade magnet steel; provided
with phenol fiber spool heads, slot-
ted soft iron pole pieces, corrosion
proof diaphragm, enameled copper
wire coils. All parts are encased in
a receiver shell of cast non-mag-
netic insulating material, that is un-
affected by either moisture or tem-
perature changes. FEach coil is
wound to 500 ohms. The coils are
connected in series. This gives a
combined resistance of 2000 ohms
for the 4 coils of a No. 2-A Radio
Head Set.

Enjoy Wireless Music
In Your Home

Hear, in your own parlor the marvelous
wireless music, the prominent speakers,
market reports and latest news before it
is even on the press.

Get all this free entertainment and en-
lightment when you want it without stirr-
ing from your fireside by installing an

inexpensgive receiving outfit and a

STROMBERG-CARLSON
RADIO HEAD SET

The No. 2-A Radio Head Set comprises four distinct
units; two receivers, head band and 5 foot cord.

THE HEAD BAND

A head band is furnished of the
spring wire type, covered with
heavy brown webbing, correctly
shaped, light in weight and com-
fortable to the operator. Knurled
thumb screws are provided on both
ends to permit locking the adjust-
ment after it is once fitted to the
head. Exposed metal parts are
nickel finished. Another feature of
merit, in regard to the design of
this head band is a provision for
separating the receivers which per-
mits two observers listening in on
a circuit simultaneously with but
one Strombers-Carlson No., 2-A
Head Set.

Mail Coupon for Booklet 1029-R
describing these Radio Head Sets

Stromberg-Carlson Telephone Mfg. Co.

ROCHESTER, N. Y.

www.americanradiohistorv.com

THE CORDS

Each No. 2-A Radio Head Set is
equipped with a 35-ft. brown silk,
moisture proofed, receiver cord /
which is forked in two branch-

es, one branch for each re-
ceiver. This forked con-
struction permits two per-
sons to use the head set
simultaneously when
desired—a feature of

reat convenience,  /
3 y; Carlson Tele-

7 phone Mfg. Co.
Rochester, N. Y.

Stromberg-

Price Vs
Send me your free

750 7
$ ¢ /'/ bulletin 1029-R describing

/ your No. 2-A Radio Head
J/ Set
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Everything—

The new branches—arcs and tubes—of the revised examination of the
Departivent of Commerce are fully covered in the Home Study Course
of the Radio Institute of America.

Enrollments are coming in by every mail. Why aren’t you onc of the wide-
awake wireless men who have seen the new and greater opportunity opened to
them by the Home Studv Course, which is specially designed to land them
one cf the enviable jobs at the world’s greatest radio station?

The graduates of the Radio Institute of Amer-
ica enjoy a great and exclusive advantage in
the close connection existing between tke In-
stitute and the Radie Corporation of America,
the world’s largest radio manufacturing and
commercial radio company.

It will be equipped to work simultaneously
with five other nations in widely separated ana
distant parts of the world.

A position at this station is the height of
every operator’s ambition, for it means un-
limited opportunity to succeed and progress to
higker, more responsible and better paying
positions in the radio industry. So far as
opportunity goes the successful future of these
men is assured.

Prominent executives in the radio field are
former students of the Institute. The Radio
Corporation employs thousands of men, in its
executive departments, on ships and at shore
stations and in factories and laboratories. A
large percentage of these men are graduates of

How about you? the Institute.

The Radiv Institute of America has been an cstablished and successful institution for over
fifteen years. It has trained over 6,000 men, 95% of whom have successfully engaged in this
new branch of science and industry.

Write for our booklet and further details—Now.

HOME STUDY DIVISION

Radio Institute of America

(formerly Marconi Institute)

324 Broadway, New York

O S

Standard Radio
Horn

Pat. Applied For

gﬂII.!i!T[I1HlI1II][I![Ii[I1IT‘IH[I1I1[I[I'Ii|1[|1[|i|1!l1lIl[llﬂl]!I]E[immﬂmmnmmmmlﬂlﬁﬂmmuﬂ T

Special Design

Will fit any receiver.
Heavy material, no blast.
Rubberoid Enamel finish.

5" Bell, 14" High
$5.00

Your Dealer can supply you

7" Bell, 19" High -
$7.50

We figure on Special Horns
for Manufacturers.

Standard Metal Mfg. Co.
237 Chestnut Street Newark, N. J., U. S. A.
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serious!ly hamper the functioning of the
apparatus after an original and proper ad-
justment. In fact, it is doubtful if there
has been made public any more efficient
than the original and the latterly devel-
cped instrument ahout which this article
has lLeen written.

Smmmntmnnnn;

A Study of the Antenha
System
(Continned from page 931)

WING to the unprecedent demand for Arnold
Apparatus T wish to advise those who have sent
inquiries for my Literature &c, same has not
heen forwarded because my entire output has been
“'sold out.”
Literature will be forwarded in the near future and

NEGTICUT|

RADIO EQUIPMENT

Variable Condensers, Transmit-
ters, Head Bands, Panel
Switches, Ete.

Connecticut Tel, & Elec. Co.,, Meriden, Conn.

sou will be able to get from your dealer Arnold ap-
paratus as in the past.

J. F. ARNOLD, 2082 Lexington Ave., N. Y.
Manufacturer of the Arnold Loose Cgl{pler
Established 1910 Tel. Conn.

www . americanradiohistorv.com

tical portion of these antennae. Anr
antenna having a large capacity to ground
apart from its vertical portion will give a
uniform current distribution along its ver-
tical portion, and will, therefore, be supe-
rior in its radiating qualities to the vertical
wire antenna. DBut the flat top and um-
brella antennae have still another important
advantage over the straight vertical wire
antenna. The relationship between cur-
rent, voltage, frequency, and capacity of an
antenna is expressed by the equation
i=27fCV

where

1 is the antenna current, f the fre-

quency of the oscillations, C the an-

tenna capacity, and V the antenna

voltage.

With a given antenna voltage at a given
wave-length or frequency, the antenna cur-
rent is proportional to the antenna capacity.
Consequently since the flat top antenna
has a larger capacity than the vertical wire
antenna, the same voltage in both will pro-
duce a larger current in the flat top than
in the vertical wire antenna, thus giving
still better radiation from the flat top.
Likewise the umbrella antenna will have a
larger current for the same voltage than
either of the other two forms of antennae.

1t is obvious, thercfore, that the flat top
is much superior to the wvertical wire.
There is not much difference between the
inverted L and T types of flat tops and
cither form may be efficiently used. The
inverted L has a more pronounced direc-
tional effect, the maximum radiation being
in the dircction opposite to the direction of
the flat top.

The umbrella antenna requires more de-
tailed discussion. It has been stated that
the umbrella antenna has the largest ca-
pacity of those forms under discussion.
This gives two favorable results. First it
gives a more uniform current distribution
i the vertical portion of the antenna as
scen in Fig. 2, and second, for the same
voltage, it gives a much higher current in
the antenna, due to the expression
i =27fCV , as explained above.

Both these effects result in greatly in-
créased radiation. However, there is one
factor in the case of the umbrella antenna
which partially neutralizcs these hencficial
results. The umbrella antenna is con-
structed, as is well Fnown, so that spreader
wires lead down from the top of the ver-
tical part of the antenna. The antenna cur-
rent flows upward in the vertical portion
and downward in the spreaders. Conse-
quently there is present a “bucking” action
and the field produced by the upward cur-
rent « the vertical part is opposed and
partially meutralized by the field produced
by the downward current in the spreaders,
thus resulting in a decrease in the effective
radiation. However, this neutralization is
more than counterbalanced by the two ad-
vanfages mentioned ahove. and with the
one further advantage of very low ground
resistance—to be discussed below—leave
the umbrella antenna superior to the others.

GROUNDS

The design of the ground system is no
less important than that of the aerial wires.
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' ‘. DEALERS! Order now while we have stock on hand. Send for price list

No matter what kind of a ‘“short” or high amperage
you get, even if accidental you can never ‘“burn out”
a tube protected by the

RADECO SAFETY FUSE

(patent pending)
Slipping directly on the filament ter- tection to the filament. Easy to at-
minals of any standard bulb used in tach and positively does not lower the
any standard socket, this tiny fuse, efficiency of your set. Is equally good

built on the same electrical principle for protection of meters and other
as any other fuse gives absolute pro-  delicate apparatus. .
Come only in Order by mail
packages ﬁr or from
of four your dealer

Carrying capacity, %, 34, 1, 1%, 1%, 2, 2% and 3 amperes.

9200 - PHORES

Holtzer - Cabot make.
Extremely sensitive and
of far better workman-
ship than  ordinarily
found at this price.

“«g” BATTERIES
45 volt

Our own special make
used and recommended

STORAGE BATTER!
6V 60-80 hour

U. S. L, standard Radio

batteries.  “De  Luxc” $? :

stained wood box. by hundreds of ama-

i

|

| Necatest on market and teurs. We guarantee
1 guaranteed new and these to give absolute
|

\

good.  Unusual value, satisfaction

Delivery Prepaid Delivery Prepaid Delivery Prepaid

B A

22 1R e L Sl R

11 [ We carry at all times a complete stock of Radio parts and “2nG

sets. Order at standard prices from any standard catalog.

h Floor)

1005

END 10c in stamps
for the new Den-
wood Radio  Cata-
log, comprising latest
Price Uirectory. Our
mail order department is
complete  in itself and

i

will give you immediate [t

service. 1 /

e\ 2
Condenses fapped 3 p
Condenset Filfer (ondenser

Make your own grid, phone, filte~. antenna, tapped or variable Use 2 plates for grid and combine grid leak as shown, 10
condenser at exactly the right capacity for your individual set. The plates for phone, 35 for filter, or vary to get best results. Stand-
Benwood “Universal” co_ndenser shown abo_ve consists of an assembly ard set of six plates and ten washers, price $1.00 each. Extra
of mica washers and thin copper plates_w1th lugs attached., held to- set of ten coppers and ten mica washers, giving additional ca-
gether by two brass end plates and machine screw through the center. pacity of approximately .0005 M.F. Price 40 cents each.

THE BENWOOD COMPANY, INC,, 1111 Olive St.,, ST. LOUIS, MO.

Send for Catsloy | A CONDENSER FOR EVERY PURPOSE
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The First and the Best

Radio Frequency Transformer on the Market

The DX
Radio
Frequency
AMPLIFYING
TRANSFORMER

Will
Bring in that
Long Distance

RADIO
CONCERT

© On Coil Aerial Work

Through Summer Static by Using
DX RF Amplifying Transformer with Coil Aerial

RF Amplifier Send for
Circuit Diagrams, 25¢. Bulletin No. 11

25D 10
wsTRUF N
WAS

Curves and Data
on Coil Aerials, 50c.

(@A

HINGTON,DC.

Transmitter and Receiver Parts

The experimenter who has had previous expericnce with
the assembly of receiving and transmitting sets has
learned the necessity of having cvery unit perfect.
I'ntirely aside from the gain in efficiency., he has
found the advantage of using apparatus in which the
greatest care has been given to construction details.

General Rzdio apparatus is designed with this end in
view. . noteworthy example is the Type 156 Vacuum
Tube Sccket.

This socket is adapted to any of the standard American
four-preng  transmitting or receiving tubes. It is
adapted to the Western Flectric VT-2 tube, as well
as to tke Radiotron UV-200, 201 or 202 tubes. The
contact springs are sufficiently rugged to carry the
tlament current of the five-watt transmitting tubes
without arcing..

i
TYPE 156 SOCKET

PRICE $1.50

This is but one example. Others are Amplifying Transformers, Modula-
tion Transformers, Tuning Inductances, Hot Wire Meters, etc. SEND
FOR FREE BULLETIN gi1o-N, describing these and other instruments.

GENERAL RADIO COMPANY

MASSACHUSETTS AVENUE AND WINDSOR STREET
CAMBRIDGE 39 MASSACHUSETTS

Standardize on General Kadio Equipment Throughout

271 West 125th St.,

¢¢Aerial Wire”’
Special
150 feet No, 14 copper wire, $1.00

Special Prices This Menth

| MASSEY RADIO COMPANY
The Radio Store

100 feet Stranded copper wire, $1.00
Empire Radio Equipment Co. ‘

New York City

| AMRAD AND GREBE SETS

Winchester, Virginia
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For the antenna current depends on the
total antenna resistance, which is made
up in part of the ground resistance. A
poor ground may be almost as bad as no
ground at all, whereas a good ground with
very low resistance may result in double
the radiation otherwise obtained.

It might be advisable at the start to make
clear the reason for a ground. If the
aerial system were charged by a spark gap
or other source of high frequency oscilla-
tions, and its lower end were left free, that
is, not connected to ground or counter-
poise, there would be a very low antenna
current, almost negligible in fact. The rea-
son for this is that with no ground or
counterpoise connection, the capacity of the
antenna is extremely small. The charge on
the antenna is given by the expression

q=CV

where q is the charge, C the capacity and
V the voltage of the antenna. It follows
that since C i{s extremely small, no matter
how large we may make V, q will remain
also very small. Hence the antenna cur-
rent. which is the motion of the charge,
vill be too small for radiation purposes.

If now this aerial system has its lower
end connected to earth or to an earth
cquivalent, namely “‘counterpoisc” the ca-
pacity of the antenna will be enormously
increased, for the carth is now the othe-
large plate of the aerial condenser. Hence
the antenna charge q and also the antenna
current will be proportionately increascd.
Grounding is thercfore necessary in order
to furnish the high capacity required for
charging the antenna to large amplitudes.

The spark gap or other source of high
frequency oscillations which charges the
antenna, also transfers this charge periodi-
cally from antenna to ground and vice
versa. In order to do this with the least
possible loss, the ground svstem must be
designed to have a minimum resistance.

There are two main methods employed
to secure this high capacity for the antenna,
first direct grounding. second a “counter-
roise ground.” In direct grounding the
lower end of the antenna is led directly
into the ground and electrically connected
to a metal body buried in the earth. This
body may he a metal plate network of
wires. or, as is most frequently the case
with amateurs, a pipe. Since a pipe has a
very small surface, it is equivalent to a
n:etal plate of small arca and will be
treated as such.

A “‘counterpoisc” consisis generally of a
ret work of wire above the ground and in-
sulated from it. This network generally
has a much larger area than the nsually
used ground plate. The counterpoise net
work is equivalent in action to that of a
direct ground employving a large surface
network, but is essentially superior to the
plate or pipc ground. It is much casicr
for the amateur to build his counterpoise
than a large earthed network, hence it is
preferable to use the counterpoise rather
than the absurdly poor grounds usually
used. The superiority of the counterpoise
over the usual plate or pipe ground will he
evident when we consider the flow of clee-
tric lines of force from antenna to earth.

The lines of electric force which emanate
from the antenna structurc complcie their
circuits through the air and ground. Thus
there exists an clectric feld in the ground
as well as in the air, which produces
ground currents. It is these ground cur-
rents which contribute the ground losses,
reducing the set efficiency.

The distribution of the electric lines of
force resulting from a “plate ground an-
tenna” and a “counterpoise ground antenna”
arc shown in Figs. 3 and 4 respectively. It
will be seen from Fig. 3 that the lines of
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force in tir2 plawe ground antenna have
very long carth paths to traverse before
they rcach the plate ground. Thus a
greater ground resistance is interposed, ob-
siructing the easy How of ground currents,
hence the carth losses in this type of
ground must be large.  This earth resist-
ance is further increased for the follow-
ing reason. The plate ground heing small
in area all the clectrie lines of force termi-
nating in it must be concentrated in a
small area. This mcans an increase in the
electric feld intensity in the ground, which
always results in increased losscs.

[From Fig. 4 it is seen that in a counter-
poise ground antenna most of the electric
lines of force pass through the air and
thence directly to the counterpoise ground.
Relatively few lines, as compared with the
plate ground antenna, must complete their
path through the earth, hence earth losses
are low, and ground resistance is low. By
making the spread of the counterpoise
larger so that it extends to the outer limits
of the antenna structure in air, all the
electric lines of force will pass from air
directly to the counterpoise, avoiding the
carth, and thus the carth resistance will be
reduced to a minimum. This is the ex-
planation of the extremely low resistance
ot antennae cmploying counterpoise
grounds, as discussed by Buchbinder in
“Effect of Counterpoise Grounds” which
appeared in the September issue of Ranwo
News., A large ground network in soil of
high conductivity gives the same resulls as
the counterpoise, but the counterpoise is
casier to huild.

From this discussion, it is evident that
{he amateur would gain considerably by
spending a little more time and effort in
the construction of his antenuna and ground
systenm. and by the use of the counterpoise
instead of the pseudo grounds he has been
regularly employing. The extra cffort and
time put in will he amply repaid in higher
cificieney, greater antenna current, and in-
creased satisfaction.

Design of Radio Receiv-
ing Loop Antenna
(Continued from page 033)

of the number of turns, thus a large loop
will take a little more wire than a small
one to produce a given inductance.  Still
another factor of no small importance. is
that the loop. to be a good collector of en-
ergy, must have a good “grip” on the ether.
This effect is ordinarily proportional to the
product of the number of turns and the
area of cach turn. Thus a coil that has the
greatest inductance possible for a given
length of wire has more efficiency as a col-
lector of encrgy, than another coil of the
same inductance but having less turns and
a greater area.

Tn order to have good tuning character-
istics it is desirable to keep the capacity of
the coil low. This can be donc by spacing
the turns. T have found that the best spac-
ing scems to be about 12”7 between wire cen-
ters. The followine data is based on this
spacing. as a formula to include ocher spac-
ing bhesides, becomes unwicldy and  less
adaptable for rapid computations in prac-
tical use.

The size of wire does not seem to have
a orcat deal of influcnce on the efficiency
of small loops for recciving. The main
factor is that it must be large enough not
to stretch and sag after continued use, when
wound on the frame witly moderate tension.
Titzendraht is preferable only when it can
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NEW! SOMERVILLE

(RED BAKXELITE)

TUBE SOCKET 75¢

. AMoulded in one piece, from real natural color
bakelite, having very low leakage losscs.
. Absence of metal shell, climinates ground hum.

—

w1

. The phosphor-hronze contact springs are lami-
nated, and their shape permits a wiping con-

tact on the sides of tube pins, as well as the
usual contact with the extremities.
4. Contacts are arranged with maximmum spacing

to take care of high voltages uscd with power
tubes.

. Terminals are larger than usual, to permit the
use of heavy conducting wires.

Don’t Forget These Exclusive Features

o

SOMERVILEE 2214y, “B”’ BATTERY, now ready, $1.75

Ias §

specifications by one of the world’s foremost battery manufacturers,
Should last six to nine menths.

small signal corps size.

positive knurled terminals, 16%4v.. 18v.. 19Viv., 21v. and 22%

volts.  Made to our
Twice the capacity of the

Coils, 60c

SOMERVILLE
HONEYCOMB
COIL PLUG, 55¢

mounting H-C

SOMERVILLE
MICA CONDENSER

Mounted between

for . bakelite
Panel Mounting
Power factor, 114,
300 volt
With Side Coil- 00025
. Strap Plates, for 0005 ]I}l.:fr‘l]]l$1 00

mid.

001
i, j Postpai-l

each. o2

SOMERVILLE CONDENSERS
THE LINE NOW COMFLETE

T
GRID CONDENSER
D0028 ML

e A g, P R

SO-MERVILLE
DIAL
IND ICATORS

TFor %, ¥4 and 1%
in shafts

Grid Condenser, 00025 Mfd............. . é R dl%'”%gg
—Above, with 14 Meg. Grid Leak. .. .. 3% in. dia.. 1.
Grid Condenser. 0005 Mfd........ Knob only . .80
—Above, with 1 Meg. Grid Leak. Postpaid from us
Phone Condenser. 001 Mfd....... by return  mail
Phone Condenser, 002 Mfd....... e oy or from your ’

Phone Condenser. 005 AMfd............ local dealer.
Quadrupled  production of our famous CW This is the first metal dial with flanged
Condenser cnables us ‘to make a new price | kiob and has the following ecxclusive adrun-
schedule. tages otver imitations.

The knoh is of real bakelite and will re-

tain shape and finish.

The dial is of brass heavily plated wimn
real silver and coated with a special non-pecl-
ing lacquer. which preserves the eilver finish
long after nickel dipped and “German’ silver

dials are mottled and tarnished.

}m% CC\\\\’ gg;‘((llr;‘;sf:’ ((1)8?-) lﬁg The heavy brass hushings and spec_ml meth-
1000V, C.W, Condenser, .002 Mifd. f;lue()f(nasiﬁ?m{’ ffssures BRI
750V, C.3V. Condenser, .005 Mfd...... . ' shatt . "

500V, C.\V. Condenser, .01  Mfd...... 1.00 The surface finisk permits writing call let

ters on the lower calibration space.

Above ratings are for D.C. only.
observed.

be returned for replacement.

When used
with A.C., a safety factor of 75% should be
Each condenser is tested at double
above ratings, and any found defective should

The dial is insulated from shaft bushing,
and when .groumlcd acts as a shield from
capacity  effeet from hody.

INSIST ON THE ORIGINAL AND BEST

EVERYMAN’S SECTION

The AERIOLA-SENIOR is admirably adapted for the hotel room or apartment as well as

for an extended camping trip.

It does away with the bulky storage battery, which must

be charged constantly, as the vacuum tube requires but 1/25th the energy of the regu-

lar tube. and operates from a single dry

Wi
Complete Jih Tube
Temporary antenna may be made from

Two Batteries. $67 '2

and $8 pair Head Fhones,

cell, and small “B" battery.

Postpaid, East of Mississippi,
West of Mississippi, $1.00 Extra.

a pound roll of annunciator wire, price 70c.

STANDARD WESTINGHQUSE ANTENNA OUTYIT, $7.50.

SPECIALS!
Amrad *'8' Tube (Rectifier)
Porcelain Socket for above..........

IF YOUR DEALER DOES NOT YET CAR-
RY SOMERVILLE PRODUCTS, send us

HOLTZER-CABOT PHONES, 28.00
. 2200 Ghms
With Pacent Universal Pluye,

$1.00 Extra

your entire order and find out why our
mail order service is so popular; We pay
the postage!

CHIRAD K-D SHORT WAVI SET. $10.00

2 Variometers, 1 Variocoupler

.CO_NDENSITE CELORON PANELS
¢ in.; cut to size, per sq. in., 8c.

Our ‘‘Add-a-Page’ Catalog sent for 25c.

or free with ycur initial ordér.

OMERVILLE RADIO LABORATORY

RETAIL ~ SALES ~ DIVISION

A
176~178 WASHINGTON ST., BOSTON,MASS. ¥
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10c. CHARGES YOUR STORAGE
BATTERY "% F-F BOOSTER

WITH AN
So You will never have to
give up in disgust when
working a distant station.
Is it not gratifying to feel
that all the year round
your Filament Battery will
be ready when you want it?
You know what it is like

to have Friends call to
“LISTEN IN” and then
find  Your Battery dead.

F-F BATTERY BOOSTERS
Charge Automatically and
3 Operate Unattended. Screw
I} Flug in Lamp Socket, Snap
Clips on Battery Terminais

o wm> and see the gravity come up.
Both waves of Current are Rect fied thru Adjustable &
Easily RenewablelnfusibleCarbonElectrodes, which Main-
tain a Constant Efficiency & Last thousands of hours.
Also Charges Batteries right in Autos. No Skill Required.
AMMETER Shows Current Flowing. eliminating Guess
Work. COMPLETE IN COMPACT SELF-CONTAINED
PORTABLE AUTOMATIC CHARGING UNIT. F-F Bat-
tery Boosters are Full Wave Magnetic Rectificrs for 105
125 Volt 60 Cycle A.C. Current. PRE-WAR PRICES.
Bantam Type 6 Charges 6 Volt Battery at 6 Amperes $15
BantamType 12 Charges (2 Volt Battery at 5Amperes $15
Type 166 Charges 6 Volt Battery at 12 Amperes. $24
Type 1612 Charges 12 Volt Battery at 7 Amperes. $24
Type 1626 Charges Both 6 and 12 Volt Battorles. $36
The Larger Tybes are for heavy batteries, or where
time is limited. Shipning Weigh's 12 to I5 Pounds.
Order from your Dealer or Send Check for Prompt
Express Shipment. {f via Parcel Post have remittance
include Postage & Insurance Charges. Or have us ship
Typo desired C.0.D.Other F-F Battery Boosters Charge
Batteries from Farm Lighting Plants & D. C. Circuits,
For GROUP CHARGING use our Full Wave. Automatie
F-F ROTARY RECTIFIER of 100 Voit. 36 cell capacity.

Order Now Or Write Immediately for
Free BOOSTER Bulletin No. 32 ar
ROTARY Bulletin No. 32A.

THE FRANCE MFG. CO., ¢, fa'hs

Canadian Rep :BatteryService& SalesCo.. Hamilton,Ontarfo

LEARN THE CODE
NAVY RADIO OFFICER'S SHORT CUT

To International wireless Code, will enable
you to instantly recognize in forty-eight hours,
letters represented by incoming Dots and
Dashes. that you hear in your receiver.

To each voice broadcasting station there are
over 200 using Code. Interesting things, in
the Code, are in the air. Day and night.
coming from all over tke world.

DONXN'T abandon your receiver when music
stops. The interesting part of Radio is sent
in Code; learn it; any one can.

This systemn was designed by a Navel Radio
Officer, with years of experience as instructor,
to hundreds of students in schools all over
the country. A proven product. Failure im-
possible.

For Banker, Broker, Farmer, Boy or Girl.
Beginner or Amateur.

No Dials. Records or Mechanical apparatus
work. Complete

short cut and

used. No tedious technical
instructions sent. A proven
the Price is
ONLY ONE DOLLAR
Others Have Done It—So Can You.
Money Order—Cash—Stamps
Your dollar back if you don’t get a doilars’ worth.

ROBERTS RADIO SERVICE
1235 01d Colony Building, Chicago, Ill

Radio Special
Storage Batteries

4 Volt, 60 Amp........... $10.00
6 Volt, 40 Amp........... 12.00
6 Volt, 60 Amp........... 14.00

8 Volt, 60 Amp...........

Fully Charged.  F.O.B. Boston
No Charge for Crating.
Guaranteed for One Year.

Manufactured by

W. & G. TUFTS

336 Newbury St.,, Boston, Mass.

l

and referring to curve Q = 63.0.
48 X 100 X 35 = 312,000 centimeters. This

be procured free from breaks in some of
the strands. \Vire of this kind that has
been used previously on othcr coils general-
Iy has a number of breaks and should not
be used on antenna coils.

The design of the framework will be Ieft
entirely to the builder. It should be strong
enough to keep its shape without requiring
the aid of the wire to help brace it. It
should be mounted to swing free on a ver-
tical axis. If the loop is square, it makes
little difference whether the sides are ver-
tical and horizontal, or whether with the
vertical axis it extends from corner to cor-
ner. [However, it should be symmetrical
and should stay without moving after being
rotated to any position.

. The main feature of this article, however,
1s to provide a method wherein the induc-
tance of a loop may be predetermined, or
the dimensions of the coil may be easily
determined to produce a required induc-
tance.

The wave-length depends upon the induc-
tance and the capacity in the circuit. The
inductance must include both that of the
loop and that of the primary of the receiv-
ing transformer. The value for the latter
may be readily obtained with a wavemeter
if not known. or may be computed with a
formula or obtaincd from computation
charts which have recently appeared.

To receive wave-lengths of 180 meters
the inductance value (total for the circuit)
and the capacity value multiplied together
should equal the value 1o, For a wave-
length of 6co meters the inductance times
the capacity should equal 100, and for a
wave-length of 3.000 meters the inductance
times capacity value should be 2,500. These
values are hased on the “centimeter.” as the
unit of inductance and the microfarad as
the unit of capacity.

For the reception of radiophone broad-
casts, a maximum of 600 meters is suffi-
cient range for all purposes, unless time
signals are required. Having determined
the inductance required of the loop antenna
by dividing the value of 100 or 2,500, etc..
selected ahove the capacity in the antenna
circuit and subtracting from the quotient
the value of the inductance of the primary
coil, the next thing is to design the loop.

In the following formula the letter A

signifies the length of one side of the square

loop, in inches (a value selected according
to the points mentioned previously in this
article), and N refers to the number of

turns, spaced two turns to the inch:

L=AN*Q
wherein Q is a factor found on the follow-
ing curve varying as the ratio of A divided

by N.

Example 1.—A loop is made of 10 turns
on a frame 4’ square. Then A =— N = 48
Then

inductance, together with a condenser of
0003 microfarad, would give a wave-length
cf about 750 meters.

Example 2.—A loop of 20 turns is 2’
square. or 24”. Then A/N = 1.2, and Q
= 340. Then L = 24 X 400 X 34 = 326,-
000 centimeters, which is approximately the
same inductance as in example 1, This lat-
ter example, however, although much more
compact would have only about half of the
energy induced in it that the first loop
would have and in addition would have
much more distributed capacity.

Example 3.—A loop & in diameter hav-
ing six turns. A/N = 16,0 and Q = o2
I. =096 X 36 X 92 — 318,000 centimeters.
The inductance is thus about the same as
the other examples, but the signal strength
would probably be over twice as strong as
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WIRELESS
DISTRIBUTORS

Handle

B.& P.
INSULATORS

Q)

()
)

Aerial
Necessity
Insures
Safety
and
Perfect
Insulation

L

i/
b
|

o.

IMMEDIATE DELIVERY A,
Write for Exclusive h O
Territory and Quotation H

BANISTER & POLLARD CoO.
k N.

206-208 Market St. Newark, J.

Wireless Supplies and
Equipment at
Wholesale

MORSCAN RADIO CO.

196 Market Street, Newark, N. J.

LIST OF APPARATUS

The unprecedented influx of business with its re-
sultant increase in detail has made it absolutely
impossible for us to properly compile and print a
new catalog.

We have just received from the printer, however,
a compiete list of apparatus, comprising several hun-
dred ijtems.

This. together with out Delivery Information Sheet
will be sent to you on receipt of 2c postage.

A.H.CORWIN & CO.

Newark, New Jersey

“Follow Ewvents by Radio”

RADIO PHONES

Supplied and Installed

Klein’s Radio and Electric Shop
48 Fulton St. NEW YORK
Near 3d Ave. L.

Phone Beekman 1767-2999

WISCONSIN AMATEURS !

Westinghouse Magnavox
Remler Brandes
Murdock Baldwin
Rhamstine Western Electrie
A. P. and Cunningham Tubes

willard Radio Batteries
Eveready Batterles. Panels. Wire, eto.
Order from any Standard Catalogue

CHAS. A. HONOLD CO., Sheboygan. Wis.
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when using the loop in example 1, and
nearly five times strong as in cxample 2.
Such a loop would probably prove too
bulky for most installations, however.
Thesc examples show the steps neccssary
to determine the inductance with fair ac-
curacy of such coils. The formula and
curve are empiracle. The effect of the
leads {rom the antenna are not considered
in the above, as their cffect is negligible in
comparison unless they are very long.

The Milwaukee Amateur
Radio Club

(Continned from page 933)

Hammer Mig. Co.; March 13, 1922 “Stor-
age Batteries,” by J. P. Schroeter, Iilec-
trical Engincer formerly Counsulting lingi-
neer, American School of Correspondence,
Chicago, IlI.  All radio men and other in-
terested persons were invited to attend.

The Club has several committees through
which much of its work is accomplished.
Membership in one or more of these com-
mittees entitles the radio amatcur to be-
come actively engaged in the solution of
the problems of local radio organization.
There is a Committee on Interference and
Relay which has for its duty to codperate
with the A. R. R. L. City Manager in the
solving of problems of local radio traffic.
Some other committees, the work of which
is obvious from their names, are the Com-
mittce on Papers and Publications, Pro-
gram Committce, Publicity Committce, and
the Committee on Research and Develop-
ment.  The work of the last named com-
mittee is shortly to be transferred to a radic
laboratory founded by several radio club
members.

Membership appeals alike to the “DX”
man, the radio expcrimenter, the beginner,
and to those who have only a set for the
reception of radio broadcasts.  There are
three classes of membership, viz.: Member,
Associate, and Junior. Dues for the first
two classes are Iifty cents a month and for
Juniors, twenty-five cents.  An initiation fec
of one dollar is charged. The dirtction of
the Club is especially desirous of having
for members all local members of the A. R,
R. L., making the Ciub a real local section
of the T.eaguc.

There are several other radio clubs in
Milwaukce and its suburbs, threc of which
arc affiliated with this Club through the
Milwaukee Radio Executive Council. They
are as follows: Wauwatosa Rallio Club,
meeting on Monday cvenings in the \Wau-
watosa  High School; West Allis Radio
Club, meeting on Iriday cvenings in the
West  Allis Public Library:; South Side
Radio Club of Milwaukee, mecting on
Wednesday evenings in the South Side
PBranch of the Public Library. Although
the Milwaukee Amatcurs’ Radio Club has a
centrally located meeting hall and embraces
a city-wide membership, its dircectors realize
the expediency of having additional radio
clubs in the suburbs and various\sections of
the city. The Milwaunkee metropolitan dis-
trict 1s large enough and boasts a sufficient
number of amatcurs to make it a multi-club
one.  The dircction of this Club does not
view these contemporary clubs as compect-
itors but as organizations striving with this
Club to make Milwaukce’s radio organiza-
tion a success.

The exccutive office to which all Club
correspondence should be addressed is 6or
Interprise Building, Second and Sycamore
Strects, Milwaukee, Wisconsin.

CORRECTION NOTICE.
The publishers wish te announce that an
crror appeared in the Sidbenel Radio Man-
ufzcturing Co’s advertiscment on page 879
of the March issue. Tt should have read-

T LAST

e b L At

A Complete Radio Broadcasting News Receiver
for $10.00

HERT 1S—The most practical and highly perfected Radio Broadcasting Re-
ceiver MADE. Tt will bring in Farm Reports, Voice and Concerts exceptionally
loud and clear and will tune from 150 to 1,800 meters; so sharp is the tuning that
no other Station other than the one to which you have tuncd will interfere at the
time you are receiving Broadcasting news. We daily receive hundreds of letters
from all parts of the country telling us that this Receiver has brought in Concerts
and Voice for a distance over 75 milcs.

The complete outfit consists of a “SIDBENEL” highly scnsitive specially wired
tening cabinet, handsomely tinished in chestnut: 130 feet of solid copper wire for
antenna; porcelain insulators; a 1.000 ohm super sensitive head receiver with leather
headband and telephone cord; a highly tested crystal detector and complete instruc-

tions for installation and operation. Price ONLY ... ...t $ro.00
With extra coil for long wave (UNING. .. v.vvviiinrainnn. 5006086068000000 $11.50
DO NOT HESITATE —SEND YOUR MONEY IMMEDIATELY
GUARANTEE

“SIDBENEL” sets are guaranteed to equal or surpass in performance
any outfits selling at triple the price—a stutement we can prove by
actual test.

If your dealer has not received his supply as yet, send
check or money order direct for immediate shipment.

Send for catalog on vacuum tube sets.

SIDBENEL RADIO MFG. CO.

Box 10— Inwood Station NEW YORK, N. Y.

CONDENSERS

A New Line
Of High Grade Variable Condensers
Including 43 Plate, 23 Plate and 3 Plate

VERNIER

Switch Units with 14 Contacts
and 114 Lever

Crystal Detector
Price $1.00

Patent
Pending

WESTFIELD MACHINE CO.,Westfield,Mass.
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' THE MCTIGHE STORAGE |
B BATTERY ;

Ara¥ TinG
Ciacwir

U INSERT ADDITIONAL
OATTERIES NERE i
Arysinym
Roo

LEAO Roo I

RECTIFIER ‘

8 BATTERY

The MeTighe Storage B Battery gives unexcelled
service in the plate circuit and can be charged
from your lighting circuit.

In ordinary service a one hour charge will last
from two to three months. |
The Battery is furnished in a 24 volt unit in

an  attractive case, )

It is noiseless and cannot be injured by acei- |
dental short circuit. over charging or by standing |
idle.

Descriptive leaflet on request. |

PRICES
Battery - - - -
| Rectifier - - -

$4.00
- $1.50

Add postage Battery two Ibs,
1 Rectifier one Ib. |

' THE McTIGHE BATTERY CO.
WILKINSBURG, PA.

Whitall Electric Co.

Distributors & Dealers

All Radio Coporation Ma-
terial—The New General
Electric Tuner with Radio
Frequency Amplifier and
Detector—Radio Frequency
Transformers. Complete
Clapp Eastham Line—Rem-
ler — Signal — Paragon —
DeForest—General Radio—
Murdock —Baldwin—W est-
inghouse.

Prompt delivery of famous
Clapp Eastham HR Receiv-
er and HZ Amplifier—Deal-
ers and Amateurs write.

SEND 6c FOR CATALOGUE

WESTERLY, RHODE ISLAND

MAKE YOUR OWN RADIO
TUNING COILS

CARDBOARD TUBING

Any length tube desired.
3 in. dia.,, % in. wall. at. 25¢ per foot
314 in. dia., 14 in. wall, at. 30c per foot
¢ in. dia, 4 in. wall, at.. 35¢ per foot

Postage extra. Weight about 1% 1bs. per foot.
SPECIAL DISCOUNTS TC» DEALERS,

MICHIGAN PAPER TUBE & CAN CO.

2536 Grand River Avenue,

l DETROIT, MICHIGAN

-ity throughout China and Japan during the

“However, onc battery will supply five bulbs
if only 23 volts is needed, or two batterics
will supply all the bulbs on the set that
needs 30 volts, etc.”

v

Radio Digest
(Continued from page 967)

of the Amecrican Radio and Research Cor-
poration, Medford Hillside, Mass., is now
WGI, according to an announcement of the
Department of Commerce. This change in
call letters is in line with the Department’s
recent ruling limiting the broadcasting of
lectures. speech, concerts. etc.. to commer-
cial stations only. 1XE was an experimental
license and will be retained as such. but
the broadcasting station will henceforth be
known as WGI.

Old 1XE was called the “father of radio- ,
phonc broadcasting,” being the first big
sending station in the country operating on
a regular daily schedule. \Vhen the ruling of
the commercial stations was frst announced, |
there was considerable excitement in radio
circles, as it was feared this old-timer was to '
be silenced. WGI (1XE dressed-up) has a |
1.000 mile radius and operates on 360 me-
ters.

WIRELESS TELEPHONE MAKES
BIG HIT IN CHINA. '

The marvels of the wireless telephone
have taken the Orient by storm, according |
to Professor C. H. Robertson, a noted
American lecturer, who has been demon-
starting the latest developments of electric-

past six months. On the first day that he
puzzled the Celestials of Shanghai by carry-
ing on an intelligible conversation with some
mysterious individual in empty space, it was
estimated that more than 14.700 natives
came to witness the performance. Before
he had left the city his lectures on the
wireless phonc had been attended by an
aggregate of at least 200,000 people.
Professor Robertson, who is being aided
in his work by the China Electric Company.
an allied company of the International West-
ern Electric Company of New York, found
that the castest way of interesting the Asiat-
ics was to take his wireless telephone station
through the strects of the crowded citics on
a big Chinese whecelbarrow. Iivery now
and then he halted and carried on a wircless
talk with his associates who had sct up an-
other station in their quarters. The sta-
tions were up to date models and were the
identical ones that were used in the great
Victory Way cercmonies in New York City.
The wircless demonstrations attracted
widespread attention with the result that
the professor was swamped with requests
for his attendance beforc co'leges, govern-
ment officials and foreign associations, The
officers of the Chinese Army were particu-
larly interested. They staged several lec-
tures under Professor Robertson’s direc-
tion. They were impressed by conversa-
tions carried on through heavy masonry |
walls and the responses reccived simulta- |
neously from scveral different directions. |
(Abstracted from Electrical Record.) |

INSTITUTE OF RADIO ENGINEERS |
PROMOTES STANDARDIZATION.

In May. 1912, the Institute of Radio En-
gincers was formally established with a
membership of less than fifty. Today it num-
bers about 1,200. The objccts of the insti-
tute. as stated in its constitution, are “the
advancement of the theory and practice of

radio engineering and of the allied arts and
sciences and the maintenance of a high pro- |
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U. S. STORAGE
BATTERIES
FOR WIRELESS USE

Special Prices

Volts Amps. Price
g ............ 20 L.eiii.... $7.25

............ 40 .......... Q.75
6. i, 60 .......... 13.50
6 ... 8o-100 ....... 22.00

One year unconditional guarantee,
free repair or a new battery at our
option, shipped fully charged, ready
for use.

Add $.50 for special crating.

Distributors—Jobbers—Dealers—uwrite for
discounts and exclusive territories. If
your dealer haan’t it, send check or
money order direct.

P. M. DREYFUSS

Fourth Floor

150 Chambers St. New York City

BAKELITE PANELS
CUT TO ORDER

3/16” thick....... ozc square inch

j 14" thick.......... oz¥5c square inch

' We also carry a complete line of
magnct wire, tubing, radio outfts

and parts.

MAIL ORDERS PROMPTLY ’
| FILLED ‘

DEALERS.—We distribute for all
leading manufacturers. Write for
price list and discount schedule,

PITTSBURGH RADIO AND
APPLIANCE  COMPANY, Inc.

{ 112 Diamond St. Pittsburgh, Pa. |

 «“SUPERIOR” RECEIVING SET
i $4.75

in cabinet complete
as shown

Guaranteed to bring in
signals as loud or louder
than any other ecrystal
set made, regardless of
price. We  will prove
this to your satisfact'on
- or refund your money.

Parts for ‘‘SUPERIOR™ set ready for assembling $3.25
GENUINE “STEINMET2” TESTED GALENA

Absolutely the most sensitive that can be had.
In sealed tin box I5¢
At your dcalers or
STEINMETZ WIRELESS MFG. CO.
5706 Penn. Ave. Plttsburg, Pa.

CONDENSERS

VARIABLE, 23 AND 43 PLATE
$3.25 AND $4.25; DIAL EXTRA

PHONOGRAPH ADAPTORS

FOR ANY COMBINATION OF $2 00
RECEIVER AND PHONOGRAPH *
IMMFDIATE SHIPMENT

MANUFACTURER

STUCKEMAN BROS., Inc.

18 RUTH ST. PITTSBURGH, PA,
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{om‘ Radio Set is No

Better Than Your Battery

O SECURE long, uninterrupted service, it is necessary that the
T storage battery meet the exact requirements of your set. The

capacity of the battery must be sufficient to maintain a steady
voltage for a long duration of time. Without these qualifications your
radio results will prove unsatisfactory.

The MARKO RADIO BATTERY is not simply a storage battery
carrying a Radio label. Its development
has kept step with the progressive evolu-
tion of the radio apparatus itself and ful-

For Sale at fills every requirement.
all MfIrko ‘
BEalons The Government radio service and
and Radio N . i

Equipment reliability tests during the war placed

Declers % MARKO above all others.

MARKO STORAGE BATTERY CO.
1402 ATLANTI AVE., BROOKLYN, N. Y.

IC1t

WA Gy

-~ MOULDED -}

MANUFACTURED OF
APPROVED MATERIAL

Specifications Solicited

'Knobs Dials  Rotors Couplers Panels Stators

INTERNATIONAL INSULATING COQORP.

RADIO DEPT.

FACTORY
25 West 45th St., NEW YORK CITY

SPRINGFIELD, MASS.

Wwww.americanradiohistorv.com
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;{NANIA INC.
TS
PITTSBURGH’S RADIO
SHOP

SEND 10c FOR CATALOG

We carry the most complete stock of RADIO
APPARATUS and SUPPLIES, all sizes of wire,

brass rods and tubing, also instruction books.

oF PEN

A full line of Radio Receiving Sets or any part
you may need if you wish to build your own.

U. S. EAGLE GALENA
25 cents

U.S.RADIO CO. of PENNA,,Inc.

Manufacturers, Distributors and Importers

Corner Ferry and Diamond Streets
Pittsburg, Pa., U. S. A.

‘“It’s a Wizard?”

Has Practically Double the Life
of Other Small “B” Batteries.

For Your Wireless Set

Fresh Batteries direct from Manufacturer {0 You

These special "B"” Batteries have practically double the Iife of ordinary
small “B” Batteries. This is made possible by the special sized cells
having a volume of 4% cu. inches as opposed to the small batteries of
only 2.5 cu. inches volume.

Wizard’s Two New Improved Type “B” Ratteries

No. 1632—| tap 45 Volt Var. Battery, Size 6x5x23 in. (Wt. 335 Ibs:) Price $2.80
No. 1630—6 tap 27 Volt Var. Battery, Size 6x3x.3 in (Wt. 2% Ibs.) Price $1.80

Order by mail and send for Booklet No. 6

WIZARD BATTERY CO.
Dept. R, 1315 42d Street ~ BROOKLYN, N. Y.

TO ALL AMATEURS AND BROTHER OWLS
We are distributors (wholesale and retail) for the

3 men with training are in demand. For
E!eCtrlcal more than a quarter of a century, this

Wizard Battery as advertised elsewhere i this issue
fend for our catalogue No. 6. Dealers send for our
Bulletin D, giving special terms on these batteries. We
are also agents for the following wanufacturers:

Meyers 4 V. Tubes and Instruments

Marko 4 V. "A” Battery for Tubes

E. 8. K Phonograph Attachment

Jewel Meters

No. 7 Standard Horn
50,000 volt 3/16 Ebonite Panels cut to order, 3%c sq. in.
Holes drilled, 5c each. )
TEvervthing sent postpaid but Storage Batteries.
Ma‘nhattanONest 1705
Order of Owls

eFHCHMOND HILL BATTERY & INST. HOUSE

Albert R. Wootton, Prop.

10726 [10th St. Richmond Hill, L. 1., N. Y.

school has been training men of ambitien and limited
time, for the electrical industries. Condensed course in

Electrical 7 H enables graduates to

E“glneerlng secure good positions
and promotions. Theoretical and Practical Electricity.
Mathematics, Steam and Gas Engines and Mechanical

Drawing. Students construet dynamos, in{ttall wiring and
test electrical machinery. Course with diploma complete

In One Year

[ Over 3000 men trained.  Thoroughly
! equipped fireproof dormitories, dining
hall, laboratories, shops. Free catalog.
30th year begns Sept. 27, 1922
BLISS ELECTRICAL SCHOOL
407 Takoma. Ave., Washington, D. C.
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fessional standing amcng its members.” Tts
most important committee is the committee
on standardization. This committee, com-
posed of twenty of the forcmost radio en-
gmeers in the country, was at work during
the past year revising the defnitions of
radio terms in use since the beginning of
the art and framing definitions of terms
which have come into use during the past
few years, when the advent of vacuum-tube
devices introduced a long list of new terms.
The international character of radio com-
munications has made it advisable to co-op-
crate in the standardization of terms with
foreign technical bodies and with represent-
atives of the communication departments of
foreign governments. It is expected that o
“Book of Standards” will be published by
the Tnstitute early in 1922, (Abstracted
from Electrical World.)

tn

Schedule for Radiorhones

Revised
(Continued from page 951)

BRI

3:00 to 4:00 p. m—Precision Shop, Grid-

ley. Concert,
MONDAY—

8:00 to 9:00 p. m.—Preciston Shop. Grid-

ley. Concert.

TUESDAY—
8:00 to 9:00 p. m—Qard Laboratories,
Stockton. Concert.

WEDNESDAY— .
8:00 to 9:00 p. m.—Hobrecht, Sacramento.
Concert.

THURSDAY—
8:00 to 9:00 p. m.—Precision Shop, Grid-
ley. Concert.

FRIDAY—
8:00 to 9:00 p. m—Oard Laboratories,
Stockton. Concert.

SATURDAY-

8:00 to 9:00 p. m.—Hobrecht, Sacramento.

Concert.

It was agreed to have the San Francisco
stations broadcast on a wave length of 360
meters,

San Francisco Bay Radio-Telephone Sched-
ule.
Every afternoon except Sunday—

3:30 to 4:30 p. m.—Atlantic-Pacific Radio

Supplies Co. Concert.

4:30 to 5:30 p. m.—Leo J. Mevberg. Mar-

kets, news schedule and concert.
Every night except Sunday—

6:45 to 7:00 p. m—Atlantic-Pacific Radio

Supplies Co. Financial and crop.

7:00 to 7:15 p. m.—Leo J. Meyberg. Gen-

eral news and weather.

7:15 to 7:30 p. m—Western Vireless

School. Sports and foreign.

SUNDAY—

10:00 to 1T1:00 a. m.—Lco J. Meyberg

Concert.

11:co to 12:15 a. m.—Trinity Center. Ser-

mon and sacred music.

12:15 to 1:00 p. m—Warner & Linden

Concert.

3:00 to 4:00 p. m—Atlantic-Paciiic Radio

Supplies Co. Concert.

4:00 to 5:00 p. m.—Colin B. Kennedy Co.

Concert.

5:00 to 6:00 p. m—Herrold Lahoratory.

San Jose. Concert.

7100 to 9:00 p. m—Presidio. Concert and

mstructron.
MONDAY—

7:30 to 8:30 p. m—Colin B. Kcnnedy.

Concert and industrial news.

8:30 to 9:00 p. m—Leo J. Meyherg.

Concert.

TUESDAY—

12:15 to 1:00 p. m—Warner & Linden.

Concert.

7:30 to 8:15 p. m—Hotel Oakland. Con-

cert.

8:15 to 9:00 p. m.—The Radio Shop. San

Jose. Concert.
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TURNEY RADIO PRODUCTS
i We are now making on a large scale at our new plant,
! 351 6th Ave., Newark, N. J. the following:

Spider Web Plex Can be used with any Detector

TUNERS Spider Web Duplex TLI}II}QSI\Y‘}IEJY J Set and is a fine looking piece
[ VONOLA—T h e handsomest AMPLIFIER of apparatus. Capacity—all you
CRYSTAL } and most eﬂicig:nt Qx'\'stal Set [ warnt.
SET 1 '\Z'lt. ](31:{(1 Meadl - [LapReIEr .5 00.8eL3 NEW [ lere is a real loud speaker, no
P .‘)' . l TURNEY | hatteries, no horas, and no dis-
A highly amplifie.l non-regencra- VITAFONE < tortion. It is the one you are
MONOPLEX | tive Detector Set embodying the LOUD | looking for. Capacity — your
COMPLETE <{ ncw Turney Circuit  tnon-in- SPEAKER l judgment. ’
TUBE SET fringing). Capacity, 100 sets per |
1 day. \\ NEW Tle best all-around head set ever
Wonderfully sensitive. no dis- TURNEY produced. New non-fatigue
%%%T§2%%X \[ tortion.  Two controls, new | HEAD SET head band. Capacity, 1500 sets
SET Turney Circuit, beats them all. | 3000 OHMS . per day.
L Capacity, 200 sets per day. .
NEW ] NEW ([ Bayonet tvpe, nickel tube black
TURNEY ( Takes two sets of phones and is l TURNEY < Dhase, Formica Insulation. Ca-
» 4 clectrically right. Capacity, 2000 SOCKET pacity 2000 per day.
TWO WAY | yng LIy I

PLUG l per day. i

Send 10c in stamps for our mew catalog which gives full particulars regarding the
above apparatus, and DO IT NOIV.

Our new plant will have the largest production of any RADIO plant in the world.

research Lags. | EUGENE T. TURNEY LABORATORIES, INC

GENERAL OFFICE AND PLANT

Radio Hill, 351 6th Avenue NEWARK, N. J.
Holmes, N. Y.

Address all Communications to General Office

PARAGON

TRADE MARK REGISTERED

the
PIONEER

1915 First regenerative receiver ever manufactured bore the name PARAGON.

1916 First Trans-continental Amateur Reception (California from New York; not pre-ar-
ranged) effected with a PARAGON Type RA-6 Receiver.

1916 First Trans-continental Amateur Transmission (New York to California; not pre-
arranged) effected by PARAGON designed transmitter.

1917-1918 PARAGON acknowledged supreme on Western Front.

1921 First Trans-Atlantic Amateur reception effected with PARAGON receiving equipment,
at which time 27 different amateurs scattered thruout the Eastern section of the
United States registered signals at Ardrossen, Scotland—3s500 miles.

THERE'S A REASON!

2nd District Convention—Hotel Pennsylvania—New York, March 7th to 11th, 1922.

7he ADAMS -MORGAN CO.

Manufacturers

UPPER MONTCLAIR, N. J., U. S. A.
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“ILLINOIS” THE RELIABLE
MADE RIGHT . STAYS RIGHT

Three Styles: No, i,
Panel; No. 2, Open Type
as shown; No. 3, Fully
: Kncased. Anti Profiteer.
Less than pre-war prices.
Fully assembled and tested.

Style No. 1 No.2 No. 3
67 Plates, $7.00 $8.00 §8.50
43 3.50 4.50 4.75
23 “ 275 375 4.00
13 ¢ 2.25 3.25 3.50

Money back if not satis-
fied. Just return condenser
within 10 days by insured
Parcel Post.

Options: — With  Style
No. r1—instead of Scale
and Pointer, a 3-inch Metal Dial at 50 cents extra, or
a 3-inch Bakelite Dial at $1.00 extra. Large Knobs.
Both exceilent values. Or we will, if desired, supply
the Condenser with smooth 3-16 inch center staff, with-
out Scale, Knob and Pointer, at 15 cents off the list

to those who prefer to supply their own dial.

Vernier with single movable plate applied to 13, 23
or 43 plate condenser, $3.00 extra.

We allow no discounts except 3 percent on orders
of 6 or more.

Sent Prepaid on Receipt of Price
Except: Pacific States, Alaska, Hawaii, Philippines
and Canal Zone, add 1oc. Canada add 2sc.

Toreign Orders other than Canada not solicited.

G.F.JOHNSON, 625 Black Ave., Springfield, Hlinois.

STYLE Ne. 1

STYLE Ne. %

VERNIER

“ACE RADIO CONCERT RECEPTOR”
ACE
E

Liceased under Armsirong Patent 1,113,149

Type TRU Concert Receptor, $50.00

This unit is especially dcsigned for the efficient reception of Radio Telephone
Concerts from even the most distant Broadcasting Stations. The ease with
whicl: this Receptor can be installed and the extreme slmphclty of operatlon
make it ideal for use by cven the most inexperienced. No previous knowledge
cf radio necessary to secure results.

We stock a complete line of Radio Supplies and maintain a prompt, reliable Mail
Order Service that reaches all over the world.

Send Bc¢ in stamps for catalog to Dept. A’

THE PRECISION EQUIPMENT CO.,

Manufacturers, Distributors and Retailers of Radio Apparatus

INC.

Cable Address R . . . Radio
ACE Peebles Corner Cincinnati, Ohio WMH
Cincinnat: 8XB

GALENA TESTED CRYSTALS — Wholesale Only

Condensers—11—21—41 Pl. K. D. use these in your manufacturing
and put them in your new catalog.
Wireless phone tuners—

Pa.

Binding posts—switch points—switches.
all prices and types. 24-page catalog—roc.

TRESCO - - Davenport,

Licensed Under -Armstrong Patent No. 1113149
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W LL‘\' ESDAY—

7:30 to 8:i5 p. m —f\fla.mc Faciic Ralio
Supphes Co. (o:cert.
8:15 to 9:00 p. m—Herrold Laboratory,
San Jese. Coacert.

THURSDAY—
7:30 to 8:30 p.
Concert.

8:30 to 9:00 p. m.—Colin B. Kennedy.
Concert.

FRIDAY— :

12:15 to 1:00 p. m—Warner & Linden.
Concert.

7:30 to 8:15 p. m.—The Radio Shop, San
Jose. Concert.

8:15 to 9:00 p. m.—iintel Oakland. Con-
cert,

SATURDAY—

7:30 to &:15 p. m—Warner & Linden.
Concert.

8:13 to 9:00 p. m.—Atlantic-Pacific Radio
Supplies Co. Concert.

m~—Leo J. Meyberg.

Portable Radio Telegraph-
Telephone Set
(Contimued from page 923)

AR

been marked on the knobs of various ad-
justing handles. The resistance controls
are also of unusual smartness as well as
appearance, while the same may be said
of the scnd-receive switch and last but ne’
least the special arrangement of the mi-
crophone transmitter, of which the mouth
1nece is turned in such a manner as to be
in the direction of the person talking.
while the instrument may be held in his
hand with eas: and comfort

-Improved Land and Marine
Pattern Wireless Direction
Finding Cabinets

(Continued from page 0923)

3, 1,800 10 4,500 meters. The exact ranges
depend of course, upon the size of the
aerial. The same type of aerial is used as
described above for the marine pattern, the
standard equipment heing as 1Hustrated in
Fig. 7. This comprises one 70-foot central
mast supporting two triangular aerials with
inclined limbs g2’ long, and horizontal limhs
140" long. The latter are broken at the
center and led down to the instrumentgs.
The D.F. component is mounted on the
lower panel at the extreme left of the in-
strument. TFig. 3 shows diagramatically the
arrangement of the windings, and Fig. 8
gives the appearance of the component
when removed from its compartment. The
variable aerial tuning condenser is situated
next to the D.IY. component on the lower
panel. A three-point switch mounted above
the main condenser provides extra capacity
in the form of block condensers. for oh-
taining ranges 2 and 3. The transformer
component, illustrated in Fig. g, consists
of three air-cored transformer elements for
the three ranges, and the corresponding
“Sense” resistance, together with the three-
way kev-switch (stand-by, Sense, D.F.) and
the wave-changing switch. On the right of
the transformer panel is a second variable
capacity air condenser for tuning the ampli-
fier circuit. The adjustment for various
wave-lengths is indicated on a chart sup-
plied with the instrument. On the extreme
right of the instrument case and below the
note magnifier is lccatel the jigger panel
It comprises the three jigger windings, the
jigger coupling coil, the osecillator coupling
coil, and a three-position wave changing
switch. The jigger coupling varies the
coupling of the azcrial ci-cuit to ("o soc-


www.americanradiohistory.com

: . . TaT
Radio i ews for Apri-ilay, 1022 RS

Hwh Grade DREYFUSS PHONES
| DETECTORS and DIALS | © CONCERT TYPE

Highly nickelplated Detector
with Dball and socket Jjoint. | 8 00
[}

List price ..ovvveeeenn.... 85¢c

per pair

' list price
& Hard Rubber Moulded XKnobs,

3 in. diameter for 7 in, shaft,
marked 0-100 degrees: well
made, List price........ $1.00

(2000 ohms)

| Dreyfuss Phones
:I are considered
the Best Phones

for Radio
Telephony work

We are

NOW
Making
Delivery

A handy Detector with a ball
joint, This detector has a

three-crystal cup so that ga- | Designed by Telephony
lena. silicon and radiocite can

be used. Tict price (without | Engineers of over 18

crystals) ............... $2.60 ‘ years experience
Complete . ......... ... ... SR

Distributors: —Get in touch
with us for open territories

Send for Dealers’ proposition

RADIO TELEPHONE & MFG. CO. ‘ P. M. DREYFUSS CO., Inc.

150-152 Chambers St. New York, N. Y, 150-152 Chambers St. New York, N. Y,

DUCK’S NEW CATALOG No. 16

275 Pages A Catalog Deluxe

“Ower fifty pages of the latest hook-ups (wiring diagrams),
C and invaluable and up-to-date data and information on
Type V radio, iucluding dimportant dinstructions. for  building
« o antenna.”
Crystal Receiving Set | o
$ 25.00 Send 25¢ in coin carefully wrapped for your copy of this wonderful book, the
-
most unusual and complete catalog ever put between the pages of two covers.
Beyond doubt the most advanced type of . .
crystal_set on il market for thc clear Not sent otherwise. It is not cnly a catalog, but a wonderful text book on
and efficient reception of radio speech and radio. Enormous cost and tremendous demand prevents further distribution at

music  and telephone  reception. Wave . -
length range 700 meters. a less retainer.

Never in the history of radio has there been such a catalog.

Tke radio data and diagiams embracing upwards of fifty pages gives the experimenter
more valuable and up-to-date information than will he found in many textbooks selling for
§2.00, and $1.00 could be spent for a dozen different radio catalogs before you could gather
togetllex the comprehensive listing of worth while radio goods found in this great calalog

A brief summary of the radio goods listed in this catalog:

The entire radio catalog of the Radio Corporation, with a wealth of scientific and techni-
cal data on C.W, transmitting sets, and all the diagrams for the assembling of thesc sets: the
complete Remler catalog, wiich embraces 25 pages, the Woestinghouse, Firth, Murdoek, Federal,
Delorest, Clapp-Fastham, DBrandes, Connccticut Company, Thordarson, Tumm \IAQH’!\ ox
er\panv catalogs, the best products of Adams-Morgan, Signal and cmvntleﬁs other manufactmcrx
We caution the puble unfamiliar with radio to including our own complete line of radio apparatus, and many individual items and parts used
be careful about the cheap, inefficient and poorly - in radio work today.
construeted  erystal  sots  that are bhegioning to

flood the market, We are the oldest dealers in

America  selling  complete  everything in  radio. ] DEA LER S
LEstablished 1908,

In tests with this radio telephone station . . . .
at Dotroit (.;1)“11111?1\-5.:1(]ilglt]gm},)m\lv(zls ]3(,21“.(57 o) S,},:,%z,?ln We want livo responsibie dealers in every city and town in the United States, both for the sale of our
with tho greatest clecrmess and sweelness,  Tdeal ¢xtensive line of -adio apparatus and all other worth while lines of radio goeds on all of whick we can
set for persons resid within range of powerful quote attractive deaiers discounts. We can offer you facilities and advantages that no o'hor radie house
radio  stations in New York (City, Springfield, can cffer.

Mass, Pittsburgh, Chicago and Detroit where won-
derful concerts are hroadedsted every evening. Send cnly 25¢ for copy cf thls wonderful cataleg. You will need no other when you have
Dudk’>. and you cannot find in all cihers combined what you will find in Duck’s \Wonder Catalog.

THE WILLIAM B. DUCK CO,, 231-233 Superior St., Toledo, Ohio
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‘B’ Battery.

check for amount, and we will
battery you have ever used.

For amplifying tubes, detector and plate circuit.
service, is moisture proof, silent and free from leaks.

National ElectricNovelty Co
53Walker St New York 2

. Most |
Efficient Battery Made.

Radio Operators.—You owe it to yourself to try out the National
It is the most efficient Radio battery made.
dealer does not handle them yet, send in your order to us, enclosing
send you the most satisfactory

Natignal B Batiery

LASTS LONGER
SERVES BETTER- COSTS LESS

The National *““B°* Battery gives more hours of

“ONCE A NATIONAL, ALWAYS A NATIONAL”

Type Voltage IIrs. Service Taps Wi, List Price

Plaimn oy 28% 1 11k $1.30

Variable 3 PHEH 5 1 Ia, 115

Plain & 20Va o los. i S

Variable i 231% 5 5 lis, a.00

Ptain ] 45 ¥ 1 lbs. a.on

i Variable H 45 a0 6 10 Ibs. e

-/-‘\|so a complete line of Novelties and Flash lighf Batteries

If your

DEALIERS
write for special
offer an

discount

=,
le“ 223 NQ_— AMP Lo
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R. F. AMPLIFYING
TRANSFORMERS

TYPES T-11, T-112, T-11b

Use MU-RAD T-11 for one stage amplification

Super-amplification

Distributors West of Mississippi

RADIO FREQUENCY AMPLIFICATI

Use MU-RAD T-11 and T-ila for 2 stage amplification.........
Use MU-RAD T-11, T-11a and T-11b for 3 stage amplification... ......,

The different transformers in the. different stages is exclusive with MU-RAD. It gives

immediate Deliveries

From your dealer or write direct to

MU-RAD LABORATORIES, Asbury Park, New Jersey

' WAVELENGTH RANGE

160-500 METERS

ON

coeoes $6.00
5.50
7.00

THE BENWO0OOD CO., ST. LOUIS, MO.

FREE -

New Consolidated Radio Call Book with
every order amounting to $25.00 or more
from our lists.

Send stamp for our latest catalogue.
We pay transportation anywhere in the
United States.

ASHTABULA RADIO SALES CO.
49 McGovern Ave., Ashtabula, Ohio

THE AMATEUR RADIO CENTRAL

IN LONG ISLAND
We can make immediate delivery cn

FADA accessories

RIDGEWOOD RADIO SHOP
1603 Myrile Ave. Ridgewood, L. I.

ALL cars to Wyckoff Ave. reach our door.
Mail orders given immediate attention.
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ondary windings, while the oscillator coup-
ling coil, the ends of which are connected
to the two terminals marked “Local Oscil-
lator,” provides for reception by the “beat”
method. Fig. 6 shows that the amplifying
detector is mounted on the center of the
upright portion of the cabinet and that it
has seven valves. The six on the right-
hand side are for high frequency amplifica-
tion, the seventh performing the function
of a rectifier. The filament resistance and
the potentiometer are mounted on a separate
control panel to the left of the amplifier,
and both are operated by a rotary instead
of a sliding motion.

A bearing on a transmitting station from
which signals are being received is obtained
in three stages. In the first, the transmit-
ting station is picked up and tuned in. In
the second, its bearing is ascertained, and in
the third, the sign or “sense” of the bearing
is determined. Change from one to the
other is effected by means of a key-switch
situated on the transformer panel and hav-
ing three positions marked, respectively,
“Std-By,” “DF” and “Sense.”

With the switch in the “‘Std-By” position,
the midpoints of the aerial loops are con-
nected to earth through the primary or
“Sense” winding of the air core trans-
former, and the circuits are arranged for
“all round” reception. The e.m.f.'s induced
in the aerials by incoming signals may be
considered as producing two superimposed
effects. The first or non-directional effect
is due to the action of the combined loops
functioning as a simple aerial-earth sys-
tem. It does not influence the search coil
and is transferred to the tuning circuits,
and hence to the amplifving detector and
telephoncs, by means of the sense winding
of the transformer. The second is due to
the action of the aerial loops as in ordinary
loop or frame reception, and is directional.
In this case the resulting circulating cur-
rents act upon the detector hy wayv of the
search coil and tuncd intermediate circuits.
The sccond effect is relatively small, and
at “Std-By,” reception is practically non-
directional.

Placing the key-switch in the “D” posi-
tion cuts out the sense winding so that the
tuning circuits can only be affected through
the medium of the scarch coil of the direc-
tion finder component, thus utilizing the
second effect described above. The direc-
tion finder combines the signals received on
the two aerials in such a manner that the
movable search coil is influenced when it
lies in a plane corresponding to the direc-
tion from which they are reccived, and re-
mains unaffected when lying in a plane at
right angles, as already outlined heretofore.
The position of the search coil is indicated
by a pointer which moves over a circular
degree scale as the coil is rotated. A sec-
ond but shorter pointer marked “Sense” is
fixed at right angles to the first and is used
as follows:

With the switch in the “DF” position, the
instrument provides for an accurate deter-
mination of the plane of rcception, but as
there are two minima corresponding to two
bearings 180 degrees apart, no indication is
given of the actual direction. One of these
Pearings is towards, and the other away
from the transmitting station, and in order
to distinguish between them it is necessary
to bring into action the sense winding. For
this purpose the key-switch is put over to
the “Scnse” position and lheld there, while
the sense pointer is put first at one of the
previously determined minima and then at
the other. A marked difference in signal
strength will then Dbe noted, and the cir-
cuits are so arranged that when in the
position for weak or zero signals the sense
pointer will be at or near the previously
determined minimum corresponding to the

o
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Federal
AMPLIFYING UNITS

ITE FEDERAL Detector and Amplifier Units mark the
i highest stage of vacuum tube equipment deveiopment, In
{ d jevw units are incorporated improvements that are distinct
\ T g these new units are por 1 .

\\\\\\\\ o o achievements in the art and innevations which make them vastly
\\‘\\\\\ FEDERAL No. 9—Two Step Amplifier sup_erior to (l_evices of the same purpose that are available to ’Flle
PRICE (IN U. S. A.) . . $58.00 radio enthusiast today. They are designed with the same high
grade enginecring skill, built with the same careful attention to
, electrical and mechanical detail, and inspected with the same

precision that has held FEDERAL apparatus in its high place for the last 20 years.

FOR EXPERIMENTAL AND AMATEUR USE
Federal Apparatus is the Recognized Standard

Let Your Nearest Radio Dealer Give You Further Information

Ffederal Telephone and Telearaph Company

General Offices and Factory: N. Y. C. Sales Office:
BUFFALO, N. Y. WOOLWORTH BLDG., NEW YORK CITY

s N

LOWER PRICES—BETTER PRODUCTS

Get These Points:

All wooden parts carefully im-
pregnated with a black high di-
electric strength, non-inflammable,
waterproof compound. All posi-
tive “Pigtail” contacts. Bearings
5 will not bind. All metal parts
white nickeled. Rotor balls solid
mahogany. Windings of green
double cotton covered wire, guar-
anteed not to peel or come loose.

White nickeled shields furnished. E‘%

Shipped immediately

VARIOMETER $4.50 from stock COUPLER $3.75

Make your own highly efficient regenerative set with 2 of our variometers, a loose coupier and nccessary parts at a
small expense. As a special inducement and to assist you in keeping down your costs we offer the three at $12.00

IMPROVED VARIOMETER IMPROVED COUPLER

\
Binding posts have large knurled thumb nuts. Wood Primary windings cn black formica tube. Has 6 taps
forms accurate. Minimum clearance between rotor and for varied induction. Rotor held by spring clip making
stator. Mounts easily, and is designed for low Di-Electric it possible to hold range when once found. REasily in-
losses and moximum range of induction. Black rubber- stalled. Will operate perfectly and give hishest effi-
ized finish will not chip or peel off. Effective tuning ciency. Save money by using this cheaper and better
range 150 to 650 meters. ‘ cquipment.

P6orrrorosar - () RADIO INSTRUMENT AND PANEL CO., Mfrs., Box 75, CICERO, ILL.
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without

DISTORTION

RADIOIZE YOUR
TALKING MACHINE

Let your family and friends enjoy the Wireless
Telcphone Broadcasting on your Phonograph.
Attach your Wireless Receiving Set to your
Talking Machine with the “E. S. X.” Wircless
Talking Machine Attachment.
The “E. S. X.” WIRELESS TALKING MA-
CHINE ATTACIIMENT is the result of consid-
erable time and expense in conducting tests into
different ways of reproducing Wireless Mlusic,
Concerts. Speech, etc. For this we find the TONE
CHAMDBER of any Talking Machine manufactured
at the present time to Dle superior to any Horn
If you have a Talking Machine, you already possess the best means obtain-
reproducing Wireless Music and Speech. This method gives you that tonc and clear-

or Loud Spcaker.
able for

ness characteristic of the Talking Machine that cannot he obtained in any other way.

mu,l}
“I. 5. X,

remove the Speaker Dox from v

The “1. S. X.”
phone or recciver from any Standard make
which we also furnish,

The “E. 8. X.”

to its appearance which is permanent.

our Talking

of Head Set.

Machine and
ATTACHMENT?” allowing leg to rest on the Turn Table.
height which is absolutely essential in order to obtain the full volume of sound.
is the first and only attachment that is absolutely Universal.
and with the use of small adapters
Machine.

reg lace

same
This insures the proper

with

the

It permits the

it will fit ninety per cent of the Standard makes of Talking
is made of a Non-Magnetic Alloy and takes a very Hich Polish.

This adds
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positive or actual direction of reception.
‘i’he polar diagram of reception under these
condition approximates to a cardoid or
heart shape. having a single minimum in
the whole 360-degrece sweep of the pointer.
This result is obtained by a combinat:on of
the first and second cffects previously re-
ferred to, extra resistance being introduced
in series with the transformer sense wind-
ing, in order to reduce the current and for
phasing purposcs. )

From the foregoing descriptions, and es-
pecially in the latter, added improvement
to the direction finding apparatus now
available for cooperation in the safe navi-
gation of vessels- at sea, it may be con-
cluded that an important step forward has
again been made. However, wonderful as
the results securcd so far may seem to the
layman, scientists and inventors are still
searching through the virgin territory ahead
and any day may bring ns vet greater re-
sults and achievements, not only due to the
ingeniousness, but to the tenacity and per-
severance of those men, whose tremendous
services humanity may never sufficiently re-
compense.

RYURIETIN sl

The Operating Princirles of
a Radio Compass

T,

(Continued from pege 928)

It is finished in keeping with the quality and appearvance of the most expensive Talking
Machines and Wircless Receiving Sets.

O R

It can be used with one or more stages of amphﬁf‘atlon

Price $3’00 i | EALT. is the same as position “C.” but that
the current flow is in the opposite direction.
This second position is “D,” Fig. 4. This
pomt ot current reversal, is very 1mp01tah
m the “Unilateral” radio compass system.
If we add to the current induced in the coil,
which reverses with cach half-revolution, a
nen-rcversing current, when the coil is in
position “C,” for cxample, the currents wilt
be accumulative, and give a greater EM.F.
than before cembining. If the same cur-
rent is passed with the coil in position “D,”
the currents will react, and instcad of being
accumulative, they will be equal to the d1f—
ference of the two EALFE’s combined. The
non-directional effcct of a smglc vertrcal
wire as a receiving antenna is well estab-
lished, and it is from this -source that the
non-reversing current for the “Unilateral”
radio compass is obtained. The method of
1nfro(4ucm(r this current into the compass

Manufactured by

ESSEX WIRELESS SPECIALTY CO., 31 New Street, Newark, N. J.

Dealers write for proposition. When ordering by mail, menticn make of your Talking Machine.

BRACH RAD!O PROTECTORS
FOR RAD!C TELEGRAPH AND RADIO TELEPHONE REGEIVING STATIONS

The National Electric Code Permits the use
of Vacuum Tube Protectors in place of the
Grounding Switch Formerly Required.

THE BRACH RADIO PROTECTOR
TUBE MEETS THE REQUIREMENTS

Where Radio Transmitters are Operated
from Public Service Mains, two Brach Radio

Protectors connected in series, with midpoint grounded, furnish the least ex- circuits is shown in Fig. 6. The antenna
pensive, and the best protection against surges. Price $2.50. circuit is coupled, inductively, to the coil
circuit by the coils T. and L, which have

Order early to make sure of obtaining a supply. Patents allowed and pending.

Brach Porcelain Strain !nsulators, 8c. ea.

fairly close and variable coupling. Tt is ob-
vious here, that an excess of energy from
the antenna would completely drown the
directional effect of the coil. The amount
of energy taken from the antenna is con-
trolled by the degree of coupling between
L, and L. Fig. 6. Only enough cnergy
should be taken from the antenna to pro-
duce the reaction cn the coil current. \When
tight coupling is used the set can be used as
a non-directional receiver. The necessity
for this adjustment wi] be shown later on,
in the methods for “Stand By” for an un-
known signal. As soon as the signal is
heard, the coupling should be Ioosened and
the “Unilatcral” feature restored.

The recasons for selecting the maximas
as working peints should now be clear. It

T

NP e
*y .'.. £s ..-‘..r‘.?.' "‘.'.'L“- L2y
Shipped 1,000 to BarreL

L. S. BRACH MFG. CO.

Manufacturers of Lightning Arresters, Signals,
Telephone and Wireless Specialties.
Newark, N. J.

Send for Quantlty Price List.

127-129 Sussex Ave.

Largo Variometers, inside Windings............. $5.00 would be very diffcult to secure a distinct

BROOKLYN“ES WE CARRY A FULL LINE of RADIO Var_iocotunlers, muitiple and single turns on bake- o reaction between the minimas and the non-
h LU AR RGRLL ) Large Varometer Bails L1l a| | reversing current because of their small
Radio Service V.T. Sockets...................... 22 DGC_ Magnet Wire .... ..quarter pound  .3( value, whereas the maximas produce good

002 M.F. Phone Condenser. .. (All Sizes Carried)

0005 M.F. Grld Condensers. .. Hard Maple Stators for variometers, per palr.... 1.2 rgs.ults.' so far as reaction go. ’.H.“S con-
2RI Windings in place  .oo........-.-ooooeoooill. L6 | dition is unfortunate since the minima can
eI D 175 Large Variometer Balls, wound and axles in place I.6( be located, generally, more accurately than
No. 763 Eveready 22'% I)Iolthlt ry cAcasks OAK CABINETS ¢ 3 g | 3
E a 22 (] Large ariable
L d R z g ........... 2.50 67x14”x7” deep with hinged tops. and reinforeed..$3.25 thfi maxima, duc, to mcr‘c‘as.e( Sharl}f‘.ess'
7% 7"x7” deep with hinded tops, and reinforced..$2.25 When a compass is used. “Bilaterallv,” the
77x107x7"” deep with hinged tops, and reinforced..$3 00 :

minima is used for the points of obscrva-

Aerial Wire, 100 ft. 77x127x7" Geen with hinged tops, and reinforced..$3.25 X . .
g%IzoltStZSng(fdAcn?gne%ltaen”asmralge Battery 77x187x7” deep with hinged tops, and re;nforced..S4;25 tion because of the increased accuracy.
6 VoIt 60-80 Amp. Titan Storate Battery...... 127x14”7x7”* deep with hinged tops, and reinforced..$4.50

The “Unilat.eral’_’ svstem determines the
approximate direction of the unknown, then
the system is switched to th- “Bilateral”

Dealers Write for Pranosition.
BAKELITE AND RADIO APPARATUS
Brooklyn. N. Y.

KENSINGTON RADIO SUPPLY CO.

4416 Eighteenth Ave.  Open Evenings  Brooklyn, N.Y. MEADE

P44 Jefferson  Ave.
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of the very finest type—extremely high

in surface and volume resistivity—ex-
tremely high in dielectric strength—and low
in dielectric losses.

CONDENSZTE Celoron is radio insulation

Write today for our special “Radio Panel
Guide”, that gives complete details, quotes
prices and enables you to determine the cost
of any type of Celoron panel in standard or
special size—plain, or fully machined, and
engraved to your own specifications.

Dealers: Our Radio Panel Service enables
you to sell pancls completely machined and

finished to the buyer’s specifications. Write
for our Special Dealers’ Proposition.

Diamond State Fibre Company

Bridgeport (near Philadelphia) Penna.

Branch Factory and \Varehouse, Chicago
Offices in Principal Cities

In Canada: Diamond State Fibre Co. of Can-
ada, Ltd., Toronto

“Whether applied to a price or a service may mean a great deal”’—

WE DO ALL IN OUR POWER TO KEEP PRICES AND SERVICE
IN CONDITION TO ENABLE US TO FACE ALL EMERGENCIES

This means a great deal to our Customers

s g -
e BATTERIES AMPLIFYING TRANSFORMER
763 Tvercady VOIS e No. A-2 Acme semi-mounted 5.00
[ \Sﬁlt\f‘mpﬁ‘ 1\'0. TUV-712 Radio (orp..... ) . 7.00
515 < s tappe : No. 231 . Radio......... ) '
2156 Lurgess . volts, extra large...... ; Gen. Radio. .. ... oiiviiuiiiiennniens 5.00
JEWELL METERS
Ne. 54 for D. C. Standard readings.........
REGENERATIVE RECEIVERS 7 No. 54 for D. C. 500 \'011.5....%%.“... I(eigg
(‘R-t e T 1. W No. 54 for D. C. 1000 volts.. .. i
 Greb L0080 metets 65.00 Serwce @rlglnal No. 54 for DL C. 1300 vols. ... 2o00
NO Ll Crebe 175-1000  meters . ) o o, wiehuency ol oy, -+ 12,00
No. R0 Greio 115-5000 misors, wiif et and SOCKETS No. 7 A € Standard reading o - ke 8.00
_two  stage amplifier, complete....... ... .., 130.00 N urdack
No. RA Westinghouse 150700 metees......... 68.00 N Mu;lio- Corp.. LI ,lgg Typz C Baldwing MECERHONES
S aadis 4G (90 Tone € Buldwiog . ae—.a: s arrn e, 12.00
VACUUM TUBES ;\o é}oﬂl yi} Radio Corp. .o 2,50 Type T Baldwins ........... . 14.00
Ko, UV-200 Detector No. PArafGIl o < F - 5w g g - et T 5% - 1w 1.00 No. 56 Murdock 2000 ohm... T 500
1\,"0‘ V5200 Anmimer AAAAAAA ) ggg BRAIDED AEROPLANE ANTENNA WIRE No. 36 Murdock 3000 OhI.........c¢oeuueen... 6.00
2({; UV' .‘01( Sl) wall ransmitte . 800 Per loo fr. .......... Rl aen o o T o0 oo g .50 RHEOSTATS
by 3 ) watt  transmitter, . 30.00 Noo 14 Bare copper wire, per 100 #.......... .35 No. 25 Paragon
: Xo. U\ 204 250 wait transmitter............. 110.00 , No. 214 General Radw ....................... 2Igg
b Send us your orders for Tubes. No A-3 NMagr amtOLleE\ St‘jEeA g §?~ ?(l?) T\\Iu;‘d{y;‘)k\ 1.00
; Our stock is complete. YOCATOUD. station iyve . Nor $10 Tewder & ohmo ol - o
fi . 5
) ‘IW 9 |
» e give all we can for i — Settl
g whai we get Instead of —- Getting all we can for what we give”

4623 Maryland Ave. cal Sl

MISSOURI
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KEEP YOUR BATTERY FULLY CHARGED

WITH A

RIGGS RECTIFIER

The SIMPLEST, LOWEST PRICED and most
EFFICIENT RECTIFIER on the market

Has only one adjustment and is absolutely foolproof. No
amateur wireless outfit or up-to-date private garage is com-
plete without this'Rectifier, by means of which your wire-
less, or automobile battery is kept fully charged.

Sent P, P. Anywhere East of
The Rocky Mountains Upon Receipt of

$12.50

‘AND YOUR MONEY BACK IIF YOU ARE NOT FULLY SAT-
ISFIED.

THE RIGGS MFG. CO.
URBANA, OHIO

Attractive proposition to dealers.

LOUDER SIGNALS WITH LESS INTERFERENCE

Can Be Secured With the

TYPE C & W REGENERATIVE
RECEIVER

and
TWO STAGE AMPLIFIER

Two Instruments In One Cabinet Especially Designed for

RADIO TELEPHONE RECEPTION

This receiver is as SIMPLE TO OPERATE as the simplest regenerative
receiver and, in addition, is more selective. It is DESIGNED and GUARAN-
TEED by a COMMERCTIAL RADIO COMPANY. Licensed under Arm-
strong Patents.

A descriptive circular will gladly be sent upon request.
Ask to see this receiver at your dealers.

CUTTING & WASHINGTON RADIO CORPORATION

Subsidiary

INDEPENDENT WIRELESS TELEGRAPH COMPANY, INC.

35 WATER STREET - - - o - NEW YORK, N.Y.
TELEPHONE BROAD 6500.

EDELMAN’S

Allach to yeur sel. Bring marvelous,
loud clear volume.  Guaranteed.

—>AMPLIFIERS
——3»TRANSFORME RS
MULTITONE =z

1. Awdio transformer—no iron distortion. Has 4. Loud Speaker with scientific horn..........
most efficient winding, pri $4.50 5. 2 step emplifier and loud speaking horn..
9. 1 step amplifier, complete.... .$20.00 8. V.T. sockets........ S0c. Rheostats. .. 5
3. 2 step amplifier, complete.................. $37.00 § 7. Phonograph horn attachment............... £5.00
Mail Orders Filled Promptly—Agents Wanted. USE THESE PARTS—GET LOUD FKESULTS.

Radio Dept., 39 Cortiandt St., New York

PHILIP E. EDEL[AN, E. E.
- * SRR
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system and an accurate reading is iound.
It can be seen that the combination of these
wo systems gives an ideal combination, in
that the good points of both systems can
readily be obtained. One of the good points
of the combination is the “Stand By’ tune,
using close antenna coupling. The set is
non-directional on this tune, and functions
as an ordinary recciver. When a call is
heard, on the “Stand By” tune, the coupling
is Joosened to give the “Unilateral” effect,
on which adjustment the approximate direc-
tion of the calling station is found. The
system is then changed to the “Bilateral”
and the exact bearing is found. This last
change is made by the throw of a switch in
the apparatus, while the first is merely a
change of coupling.

A practical application of radio compass
work is shown in Fig. 3. Let us assume
that “C” is a ship in a fog, near a treacher-
ous coast. The ship calls the radio com-
pass stations at "A” and “B” and requests
bearings from both points. First let us as-
sume that both are ““Bilateral” compasses.
The operator at “A” finds that the bearing
of “C” from his station is the line QP, but
does not know on which side of him the
unknown position is. The operator at “B”
takes a similar bearing, in the line Q,P, and
like A he does not know which side “C” is
on. If these two bearings are plotted on a
chart of the coast, including “A” and “B.”
whose location is known, it will be found
that the bearings intersect at a point which
is “C,” the desired position. Tt is clear,
here, that neither “A” nor “B" alone can
locate C.

Tt is quite possible that a ship might get
very close to shore, in a dense fog, and a
condition similar to the second casc, using
C: (Fig. 5) as the ship. It will be observed
that there is a channel both sides of “B”
and that “C,” could be inside the bay, in
position “C,” so far as sufficient water is
concerned.  The “Bilateral” hearing for
“Cy7 is the same -~ for “C.” which is in-
side the bay. Th- - would be no way to
distinguish. on the ‘Rilateral” between the
two. Should the operator at “A” make an
error of, say, 3 degrees, which is possible,
it would intersect in the point “C,” which is
erroneous since “C,” is the true position.
If “B” in this case was a “Unilateral” sta-
tion, this error would be impossible, since
the direction indication from *“B” would
give two lines not intersecting, showing
that there was an error. and that the bear-
ing would have to be repeated. Tn the
hands of an cxperienced operator, bearing
errors do not average over 2 degrecs.

Tt may be of interest to the reader who
is not familiar with a radio compass, to
know something of the details of the actunal
apparatus as used todav in practice. The
average radio compass coil consists of about
12 turns of wire on a square form, the size
of which is about 3 ft. on a side. This coil
is mounted on a shaft, which terminates in
a handwheel in the radio room. On the
shaft is mounted a set of rings to act as
collectors for the antenna and loop current.
The shaft is set in ball hearing for ease in
turning. and to give a sensc of direction, a
dial, graduated into degrees, is mounted on
the shaft with a “Lubber Line" or fixed
point on the stationary frame of the com-
pass.

The actual details of the tuner will have
to be omitted, but a general description can
be given. The tuner in question is U. S. N.
tvpe SEt1012, a tuner made especially for
this work. This tuner includes an audion
control system. also an “Audion Scnd Crys-
tal” switch which permits the use of a
crvstal detector. Tnductive coupling is em-
ploved between the antenna and the coil
circuits. A switch on the tuner panel
marked “Bilateral Unilateral” changes trom
one svstem to the other. TIn this tuner a
double coupling system between the audion
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To Receive Broadcasting Radiophones
THE RADIOHOME RECEIVER THE DT-800 AMPLIFIER

Every amateur s {requently being asked for advice as
to what sct should be purchased for the reception of
radio telephone programs of music, news and stories.
Many an amateur hesitates to recommend the standard
amateur equipment as, to the average citizen. such
terms as coupling, condenser, tube and “B” battery,
mrean nothing, and his friends would be confused and
bewildered by the zrray of controls on the av=rage sct.

(T
I

The Radiohome Receiver We illustrate two pieces of radio }‘qcciving apparatus
which will, doubtless, appear unfamiliar to th¢ amateur
feld. Yet vie have been manufacturing these sets for some time—for the general public. The Radio-
home Recciver has a simple, two-slide tuning circuit with a range of 145-800 meters, a vacuum tube
detector, and grid leak and rheostat. The price—less tube, battcries, receivers and antenna—is $30.
Tn a cabinet that is identical in size and finish with the cabinet of the Radiohome, is the DT-8oo, two-
step ampliier. Three phone jacks are cinbodied in this instrument for detector, 1st step and 2nd step.
Less tubes and batteries the price is $35. We believe you will find no other set on the market to
compare with this combination for the reception of
radiophone programs by the newcomer in the field.

L

Catalog H, listing ALL Declorest Equipment has been
out live wecks, It is yours for 1zc in stamps.

DeForest Radio |
Telephone & Telegraph Co.

NEW YORK CITY

Compare it with ANY
It SPEAKS for ITSELF

PRICE $12.00

F. 0. B.—NEW YORK CITY N —

THE BIGGEST VALUE LOUD TALKER

Listen to the Concerts, News, and Dance with a KING “AM-PLI-TONE”.

JI!SL slip your head phones on the “AM-PLI-TONE” and you and your friends
will be SURPRISED. DPolished Cast Alumninum Body with Nickel Plated Base
and Horn. No Sheet Metal is used, the “Tinny” Sound is Lefit Out. The VOLUME
is DOUBLED because TWO head phones are blended into one POWERFUL tone.
A BIG HIIT—A BIG SELLER and IMMEDIATE DELIVERIES.

DEALERS and DISTRIBUTORS—what more can you ask?

WRITE TODAY FOR TERRITORY. KING “AM'PLI'TONE”

Notice.—AIl infringers of this device 11 be vigorous! -
e, ” oo vt be e 89 Church St., New York City

Pendg
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A perfect rect fier at tast. fully automatic and
foolproof in every respect. It can he operatec by
anyone.

Connects to any alternating current lamp so.ket gives a

taper charge—will fully

1 ) b Conneet your battery
either wayg and it will always charge. Automatically disconnects battery when power is inter- |

charre any A batrery over night.

It 1s self-polarizing.

rupted. estarts changing when connections are restored.  Adjustable for wave form, frequency

and voltage. Contains only one moving and two wearing parts, lasting thousands of hours k\\\

replacable as a unit for $1.00, - 3

il The highest charging rate, oreatest efficiency, and simplest of any rectifier selling for less than i
§100.00. Bulletin 628 prowcs it.  Ask for yoar copy. . |

Manufactured in sizes for charging three or six cell batteries from both alternating and direct

current circuits.  Camnot injure battery—will last g3 lifetims—spproved by underwriters—satis- |

faction guaraneed. For sale by all Radio electrical and accessory dealers or shipped express

1repaid for purchase price—-$18.50

ATTENTION MOTORISTS ; i

Send for special bulietin 58 showing how ra
easy it is to “HOV/JHARGE” your /"
batten =

THE AUTOMATIC ELECTRICAL
DEVICES CO.
118 West Third St.  CINCINNATI, OHIC

Canadian Distributors—Rowley & Moody, Ltd.,
loronts

HIPCO MULTIPHONE

PRICE $5.00 COMPLETE
With 4 Sets of Head Phones
Yes, it also works on Crystal Sets

The Hipco Multiphone enables vou to pur-
chase four pair of reccivers for léss than the
price of one. Reproduction 100% perfect—
no trouble—absolutely nothing to get ot of
order. Your family or your friends may now
enjoy radio concerts. lectures, etc., with perfect
case and comfort to all.

The Multiphone may he used in connection
with any receiver. Simply place one of your
receivers face down on Hipco Multiphone
and draw the elastic bands over back of re-
ceiver to hold it firmly. The Multiphone will
do the rest in a most pleasing manner.

Wireless BB Battery

VARIAEBLE
Priee

REFILLABLE

No. 100. 22%% Volts...
No. 140, 221; Volts. .
No. 110. 414 Volts..
No. 130, 415 Volts

LIVE JOBBERS AND DEALERS WANTED,

HIPWELL MANUFACTURING Co.

825-835 NORTH AVENUE
N. S. PITTSBURGH, PA.

KECO-RADIO STORAGE BATTERIES
The highest grade of battery built especially for
the wireless instruments. &

Solid oak box. natural finish, highly wvarnished, 6 Volt, 7 heavy “Cristol”’

cell, 60 Amp. . . )
Plz&ges ’Il)fg tl?e largest lguilders of exclusive wireless batteries in tl}o— cogntq;,
Thousands in use. Scld by all leading dealers or shipped direct, $15.50 F.0.B.

KALB ELECTRIC CO. - -~ 7323 Manchester Avenue, St. Louis, Mo.

Dealers write for discounts for 1922
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and the tuner exists. It has both inductive
and capacitative coupling, as shown in
Fig. 7. The tickler was found to be most
efficient on short waves, while the capacita-
tive coupling was more efficient on long
waves. The audion coupling condenser, as
it is called, consists of three brass plates
so arranged that by varying the muddle
plate, a simultaneous decrcase on one side
and an increasc on the other, resulted. This
serves to keep the total capacity the same,
and for that rcason does not affect the
wave-length.  The tickler and audion con-
denser are on a common shaft.

The various other features of this tuner
are comunon to all commercial tuners, so
need not be taken up here.

Radio compass stations at the entrance to
fog-bound waters and harbors are invalu-
able to shipping. The most complete sys-
tums of compasses in existence today are
around the port of New York, where a
chain of five or six keep traffic moving
safely in thick weather.

A Five to Ten-Watt C.W. and
Radiorhone Transmitter
(Continued from page 937)

IR R

For this reason it is a question which must
be answered thus: Is the increase of 25 per
cent. in radiation worth $8 to me? Some
will cay “Yes” and others “No.” With one
tube you can expect anywhere from 3 to
I ampere radiation with careful tuning, and
this should carry quite a distance. Eventu-
ally nine out of ten will buy another tube,
and for this reason it is well to provide
two sockets at the start.

To save a lot of time when learning to
tune the set, it is suggested that the experi-
menter start with the sliding ari: some-
where near the center of the coil. Once
you get some indication of radiation, it is
always easy to tune so that morc will be
obtained. A simple way to get a rough idea
as to the wave-length emitted, if there is
no wave meter available, is to listen to
yourself in the recciving set and compare
the setting where it is the loudest with that
of some stations whose wave-lengths you
know,

In some cases it may be found necessary
to use a condenser in series with the an-
tenna or ground. The easiest way 1o de-
termine whether this applies to vou is to
“try it and see.” If the radiation increascs,
or if there appears to be a pronounced peak
with good radiation, the chances are that
your antenna syvstem is large enough to re-
quire one. My antenna is 40" long with a
45" lead in and I have to use a series con-
denser. Any good variable condenscr, or a
good mica, fixed condenser will scrve the
purpose. If a counterpoise svstem is used,
this series condenser will be found unneces-
sary as a rule.

The use of a counterpoise and ground
system together usually increases the radia-
tion a good deal, if the ground and counter-
poise arc tuned with respect to each other.
This may be done ir two ways: by insert-
ing a variable inductance in the counterpoise
lead; or by inscrting a series condenser in
the ground lead. Very careful tuning is
necessary fo- good results in C.W.

LIST OF MATERIALS.
41-plate variable condenser (panel mount-
ing).
Power tube rheostat (Shramco).
Two vacuum tube sockets.
Grid condenser.,
Grid leak. .
Formica tube, 6” long, 5” in diameter.
Formica tube, 2”7 long, 4" in diameter.

(Continued on page 1024)
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that paved the way over which radio

THE A-D THE AP VT has advanced to its present status

ELerAY W%@ e of universal usefulness: and, pro-
—the most sensitive de- —the _Amplifier used by & gressing the meanwhile with the in-
tector of - spark  signals 99 the U. S Nawy. “Use dustry, have heen fundamental fac-
known to the radio art. the tube the Navy uses. P R, g ;
Price $5.00. Price $6.50. tors in achieving new radio develop-
AP Tubes are licensed by the Radio Corporation of America under DeForest e ment .?11'1(1 mamtaimng continued
Audion and Fleming patents for amateur and experunental use in Radio com- expansion. These are the tubes you
mumication. should use—“the tubes that are used

by those who know.”

Atlantic Pacific Radio Supglies Company
' | USE A-P TUBES FOR EFFICIENCY

HENRY M. SHAW, PRESIDENT

638 Mission Street, San Francisco, California
Eastern Office: 5 Kirk Place, Newark, N. J.

National Distributors for the Moothead Laboratories, Inc. =

DON’T IMPROVISE —PACENTIZE!

Ii you still {

uss around with hinding post connections, you have not seen or heard about the Pacent Com-

bination. You can change conrections in a jiffy with the Pacent Universal Plug, The Pacent Twin-Adjuster
and the Pacent Mulujack.

PACENT UNIVERSAL PLUG

This plug was the first radio plug to make an appearance and it remains the iirse radio
plug 1n quahity. A solderless, Diting contact is made which will not give rise to disturbing
noises.  You can use the Pacent Plug with ’phones. Duo-Lateral Coils, microphones, keys. etc.
The Pacent Vlug fits any jack. With its soft, velvety black fimish it will add a touch of
heauty to any receiver.

Catalogue No. 50 PACENT UNIVERSAL PLUG, Price $1.25

PACENT TWIN-ADAPTER

You can’t put two plugs iu a single jack, but you can make a single jack scrve the purpose
of two jacks with a Pacent Twin-Adapter. Just insert the Twin-Adapier aml presto!—the
usefulness of the jack is multiplied by two. Just the thing to use with a Joul speaker: tunc
with the ’phones and then plug in the loud speaker. The Twin-Adapter has a multitude
of uses in C.W. work,

Catalogue No. 51 PACENT TWIN-ADAPTER, Price $1.50

PACENT MULTI-JACK

Herc is another worthy member of the Pacent plug and jack combination. This is really
three independent jacks built into a beautiful composition base. Screwed to the ~side of a
receiving outfit it will allow three sets of ’phones to he plugged in or two sets of 'phones
and a loud speaker. It may also be screwed to the table or the testing board. All standard
plugs will it into it, but 1t was designed cspecially for use with the Pacent Universai Plug
or Pacent Twin-Adapter.

Cataloguc No. 52 PACENT MULTI-JACK, Price $1.50

PRICE $1.52
Send for copy of circular NI00

See the Pacent Radio Essentials at your dealers. Dealers and Jobbers—Write for our sales plan
INCORPORATED ‘

Louis GERARD PACENT, President

150 NASSAU STREET NEW YORK CITY

Member Associated Manufacturers Ilectrical Suptlies.
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One 1-m.f.d. condenser.
Seven binding posts.

ENAMEL . FASTERN & Onz switch.
SILK }Insulatl()n WESTERN Two switch points.
COTTON STOCKS \;30 16 bare copper wire (about 65').
- ctrmo
A]] SIZ'E,‘S Emmediate De]ivery 1JHard 1ubbe1 knobs and strin brass 14”7
T x 4.

One ministure socket.
MA( ; N I E’:T WlR I E: ) One small 314-V flashlight bulb
Microphone transmittcr, ke), Swltches, etc.
One wooden basz, 7%4” x 12" x 34",
One fibre, bakelite, or rubber panel, 8 x

12"

Specializing in Sizes 38 to 44 X A

Quality Guaranteed An Easily Constructed 180-
800 Meter Regenerative -

Flexible Formed Cords Receiver

‘ (Continued from page 950)
for Headsets

TR RETY
L g

Wi

One variable condenser .0or mfd.

- (43—platc_) ........................ 4.00
One hightning switch........ ... ... 3753
20 ft. Neo g4 wire for ground from )
R. W. LILLIE CORPORATION Iighlning switch ... ............ L6o
One “B” battery.................. .. 1.75
50 Church St. 176 Federal St. Two switches, 10 taps 4 stops....... 1§5
> 200 ft. zerial wire copper No. 14.... T1.00
NEW YORI\ CITY BOSTON, MASS. Socket ... ... 00
One rheostat ..o o o . 1.0
Ftight binding posts at $.08 cach... ... 6]
FFour porcelain corrvgated insulators
at $.15 each.. T o
One grid condcns"l .. .50

b7, % VACUUM TUBE RADIO One erysal dercetor (if desired). . 5o
MIRACO RECEIVER  150-600 Meters |} ‘wire ... MRS o soveree 40

Think of buying a complete Vacuum Tube Re- |§ Tota! Cost ......................, $45.2
ceiving Set including B Battery, Radiot-on
Vacuum Tube, Murdock 2000 Ohm Headset,
1=0 ft. Aerial Wire, Insulators and groand
wire complete ready for use for only $26.50
P-epaid. Only additional equipment necessary
is a 6 volt storage battery or 4 dry cells and
you are ready to experience the thrill of catch-
irg signals, voice and Radiophone Concerts out
o the air.

Washington Notables
Listen [n
(Continued from page 043)

UL
A

Miraco Radio Receiver, without these ac:es- 2 Mr. Brennan introduced the following joint
sories, $18.00 Prepaid. Order direct from this |§ | resolution; which was referred to the “Com-
al or write for literature describing this ap- § | mittee on the Merchant Marine and Fish-
paratus. Prompt mail order service on any eries and ordered to be printed.

sandard equipment. Give us a trial. JOINT RESOLUTION.

M'nWEST RADIO GOMPAN Dg’;ﬂé’ﬁﬁﬁ;ﬁ:”‘g&‘g' Providing for the installation and opera-

% tion of 1ad10telephone transmitting appara-
“EVERYTHING FOR THE RADIO MAN tus for the purpose of transmitting the pro-

ceedings and debates of the Senate and the
House of Representatives, and for other
nLrposes.

Resolved by the Senate and House of .
Representatives of the United States of

THE ROTARY AMPLIFIER § | 4merican and the Electrical World. Tech-
SWITCHWITHAUTOMAT- Sceretary of the Navy be, and he hereby is,
IC FILAMENT CONTROL authorized and dizected to have énstallcd,

from stock now on hand in the Navy De-

GIVES COMPLETE CONTROL OF ; partment or available, and to maintain

DETECTCR AND ONE-TWOC radiotclephone transmitting apparatus in
OR THREE STAGES § | the Capitol Building, Washington, or at the
7 " o
The ROTARY AMPLIFIER SWITCH :akes the naval radio station, Radlo, yl.rbl-nla].\vlth
place of filament control jacks in the vacuum tube connection to the Capitol Bmldmg, suitable
control panel, giving much greater convenience at [ for transmitting for the greatest .practicahlc
lower cost. With this switch you may change from § : P N B = i 4
detector to any desired stage of amplification by B | distance the proceedings and debates of the
merely turning one knob. Filament& «f unused Senate and House of Representatives. The
tages being automatically extinguished. g E
stages hem ey i Secretary of the Navv is further author-
Patent Pending UNIVERSAL IN USE ized and directed to furnish sufficient per-
R This switch is adjustable, by loosening ore nut the sonnel from the Navy Department to op-
JOBBERS -DEALERS cams may be adjusted to meet practically any B | erate such apparatus for the purpose hercin
switching requirements. ] - ent'\on(‘d
This switch is revelutionizing amplifier construction. s Y 5 .
owing to couvenience of operation. It will Le to your SPECIFICATIONS Sec. 2. That such apparatus, when in-

advantage to write or wire for cur attractive propesition. INSULATION - BAKELITE stall ed shall he used to transmit the en’ﬂ"C

ANUFACTURERS SPRINGS - NICKEL SILVER [ roceedngs and debates of the Senate an!
MAN Write for Ce- CONTACTS -~ STERLING SILVER " gf the House of Representatives insoiar

Why not use this switch in your sets

seripiive) folder STORM - RUCKELSHAUS CO. f§ | 35 may be practicable. When the Senate i3
Owing to greatly increased production we are now in 2 Formerly Storm-Lee Radio App. Co. 1 | ot in aclual session thfe President of the
gosition §6etfer this imoigral, Model. at 5.00 NEWARK, NEW JERSEY Senate shall huve authority to designate any

= committec of the Senate to have the use of

www.americanradiohistorv.com
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such apparatus in transmitting its hearings
and preccedings, and the Speaker of the
House ©f Representatives shall have cor-
responding anthority with raference to com-
mittees ¢f the ouse of Representatives.
See. 3. That such amount as may be
necessary for the above purpose is hereby
appropriated out of any money in the
Treasury not otherwise appropriated.”

Who’s Who in Radio
(Continued from page 968)

Aduierican and the Electrical World. Tech-
nical papers and reviews by Mr. Hogan
were published in various techmcal maga-
zines, including those on “The Static-
Couplcd RLCCIVIII” Tuner” and “Measure-
ment of Signal lmcnsity”. He appeared in
Washington before Congressional Commit-
tees to oppose bills which had been intro-
duced to establish Government Ownership
of radio and to restrict commercial and
amateur operations.

The National Electric Signalling Company
changed its name to the Intc1mt1on'11 Sig-
1al Company in 1917, and Mr. Hogan was
made Commercial Manager, having charge
of operations and manufacturing work.
During this period the United States en-
tered the World War, and both Mr. Hogan
and his company, were excecdingly busy
in designing and producing radio outfits
for submarine chasers, "Eagle” boats, and
aircraft.  He ncvertheless found time to
talk before the American Institute of the
City of New York and the Brooklyn In-
stitute of Arts and Sciences, and to write
annual reviews of clectrical communication,
which appeared in the Llectrical W orld, as
well as a series entitled “Wircless Work in
Wartime” for the Popular Science Monthly.

In 1918 he was made Manager of the
International Radio Telegraph Company,
and served as Chairman of the Radio En-
gineers Committee on National Defense.
In 1920 he was made President of the In-
stitute of Radio Engineers, and was ad-
mitted to Mcember grade in the American

Institute of ILElectrical Engineers. He ad-
dressed the former organization on “Prob-

tems of Radio Regulaticn”, and was active
in opposing restrictive regulation, which the
Government Ownership advocates in Wash-
ington were pressing before Congress. Sev-
eral additional patents issued to him during
this year, and, with the return of the
coastal radio stations to private ownership
and operation, the International Company
began the organization (under his direc-
tion) of the coastal chain which has given
so high a grade of radio service for the
past few years. Work on these stations
continued into 1921, and, the Westinghouse
Electric & “\Ianufdcturmg Co.,, havmg taken
a substantial interest in the International
Company, the marine radio service afforded
was cextended. During 19zt Mr. Hogan
served as a Manager of the Institute of Ra-
dio Engineers, and on its Standards Com-
mittee, as well as on the Telegraph and
Telephone sub-committee of the A. 1. E. L.
Standards Committee. His paper on “The
Heterodyne Receiver” appeared in th Iilec-
tric Journal, and he addressed the engi-
neering students of Johns-ITopkins Uni-
versity on ‘“Radio-Telephony; Tts Princi-
ples and Use”.

His interest in the present development
of radio telephone broadcasting, as well as
his ecarlier work in the improvement of
radio technology (especially in the intro-
duction of the detector-heterodyne recciver
and static-halance antenna systems) are so
well known as not to require comment. In
the field of consulting cngineering Mr.
Hogan should have ample opportunity to
continue effectively his efforts for the ad-
vance of the radio art

10z

PropuCs WORKRITE”

Finest

%
i

“WORKRITE

Finest

Finish

WORKRITE
180° VARIOCOUPLER WORKRITE
' VARIO-

METER

Here is the “Tuner Teani” that radio
fans have been going wild over wher-

ever shown. Most dealers have their WorkRite
entire allotment sold before shipment Posts, 12c.
is reccived. “They certainly do Work- WorkRite
Rite” is the verdict of all users. Eateh
oints, 4¢
One WorkRite Variocoupler and two ;VD_';RE“@
Work-Rite Variometers arc guaran- Stops, 66
teed to give you a tuner that cannot o .
~ v 5 1. ork Rite
be excelled by anything on the market. Switch Arm
with Bush-
ing, 50¢.

WorkRite Variocoupler or Variometer
in Attractive Boxes - $6.00 Each.

4 ‘A, ?
WORKRITE
HYDROMETER

TYPE

Just what you want.
Remove the parts and

usc the block as a
template for drilling Double the life of your bat-
your panel. Put up tery by giving it proper care.
in neat individual Fill and test it regularly with
. . a WorkRite Hydromerer. Never
LIBEE s (.-on%plete let it become discharged helow
WorkRite Switch 1150, or it will scon be ruined.
Sets, $1.00. Full instractions for testing

and carc of hattery with each
“WORKRITE”, Get one now!
PRICE $1.00.

Insist that your dealer furnish a “WORXKRITE". Accept no substitute.
If he cannot supply you, we will ship direct by mail prepaid.

JOBBERS AND DEALERS — Write or Wire for Discounts

THE WORKRITE MFG. CO.,

Try REYNOLDS RADIQ Service
“9ZAF” from DENVER “9ZAF”
Kennedy — RECEIVING OUTFITS — Grebe

PHONES: Baldwin Brandes Murdock Federal

Antenna Wire: Aumiow No xp per bSroo Copper No. 1y, per 1. Goc
REYNOLDS RADIO CO., Inc., 613 19th St., DENVER, COLO.

DISTRIBUTORS—Dealers, Write for Proposltmn

STOP! LOOK' and ACT!

; Te supply freo nf arge with cach H0 watt U.V. 203 power tube, 1rice $20.00, the R.C.
VoL foand with eazh 5 watt UV, 262 power tube, vrice §S, vm’v-.
a ¥ada 5 hrome power rheostat or R. (. of A, porcelain V.'P, Soclcet. i
Tubes will be replaced at once.  No risk.  Shipped post paid and  insured.
tributors for Acme, R. C. of A., and Federal C.W. AbDparatus.

THE KEHLER RADIO LABORATORIES, Dept. R,

5604 Euclid Ave.
Cleveland, Obhio.

of A. poreclain
choite of ecither
Unsatisfactory Radiotron
Immediate delivery. Dis-

ABILENE, KANSAS
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"COPPERWELD”

TRADE MARK REG. U.S. PAL. OFE.
Made by the Molten Welding Prozess

ANTENNA WIRE

50% Stronger Than Copper
Better than copper or strands for aerials.
Doesn't stretch or sag.

The permanently welded copper ex-

terior makes it ideal because of ‘‘skin

effect” phenomena of radio currents.

Standardized by the largest manu-

facturers of radio equipments.

Radio Department

Sold everywhere in 100-foot and 200-foot cartons.

BUY IT IN CARTONS

We deliver from. stock

CopPeR CL_ATEELCOM?ANY

COPPERWELD 1S 50+ STRONGER
than Copper tan be'sfiung i, :c!:]._v.& ug Tl
prher v.:ir\*_-: stretch aml break; and gives ©
1ok ghectricaledficincy:
GOPPER CLAD STEEL COMPANY

DRAGLEEE PO, RAMEIN, PA

Directions for Anfeana conatruction
oni reverse glde of carton

Braddock P. O., Rankin, Pa.

" LIGHTNING STORMS AHEAD |

PUT IN PROTECTORS

“JACOBUS”

Type J. S. W.
The Vacuum
Aerial Protector
Eliminates
Switch Throwing

EVERY AERIAL MUST BE PROTECTED

$2.00 From Your Dealer or Sent Direct
E. JACOBUS, 81 Orange St., Newark, N. J.

Arrester Division of Apex Electrical Specialty Co., Inc.

For use in place
of

g, Ground or Lightning

Switch

We give our customersithe best
service possible—

Stand behind all goods we sell.

““ Highest Efficiency’’ our mot-
to—

We are distributors for all
standard makes of Radioc Ap-
paratus—

Exhibitors of Westinghouse
Radio Equipment at New York
Edison Show Rooms—

Address all inquiries 1o Radio Dept.

We sell Anything and Everye
thing Electrical

Radio Service

Western Electric Head Phones
(Type 1002)

Approved by and originally made for
the U. S. Army and Navy.
These are not surplus or Salvage Gov-
ernment Property, but Western Elec-
tric Co. have recently been granted
permission to release for amateur use.
We are fortunate in being able to
offer from the first shipment sent out

from the factory.
Price, per Set $15.00
Mail crders promptly filled when accom-
panied by certified check or

money order.

H. Goldberg (i 1599
1373 Third Ave., Bet. 78th & 79th Sts.
NEW YORK, N. Y.

. well.
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Some Good [deas
(Continued from page 963)

me to be the equal of the “Radiotrola.” We
enjoyed Opera from KYW during the Opera
season, getting Galli Curci in “Lucia De
Lamermoor,” etc. KDKA and WJZ come in
The other night I got WBZ; WBL
(Detroit News) is especially fine. Often,
when dinner is ready, I leave WBL tuned,
and go downstairs to eat to the tune of
“Sawyer’s 100 Piece Saxaphone Band,” or
some other attraction which WBL is broad-
casting. WBL comes in so strongly that I
can get him fine with the phones alone, with
no aerial whatsoever.

I hope this will be of intersst and en-
courage others to try out their loud speak-
ers.

Contributed by HUBERT E. NELSON.

GLASS PANELS.

I am presenting an idea for panels, but
do not know whether it has ever been pub-
lished before.

I used an ordinary piece of window glass
for a panel on a regenerative receiver and
of course my biggest job was getting the
holes through the glass.

First I cut a board the same size as the
panel and drilled the holes just where I
wanted them. I then used another board to
lay the glass on, placing the board with the
holes in on top of the glass. The bottom
board should be larger than the top so you
can fasten them to keep the upper board
from moving. [ just drove a few nails closs
to the edge and used wooden wedges.

For drilling the holes T used a patent egg
beater, but_almost any kind of breast drill
or automatic screwdriver will do.

_ For ths bit, I used a piece of copper tub-
ing of the same sizes as the holes.

To do the cutting I used dry emery dust
and oil.

Care should be taken not to put too much
weight on the drill nor to raise it up or
down on the glass for it is very easy to
crack it. Before you start drilling, drop a
little emery dust in the hole in the board
which you want to drill and a little oil. You
will, of course, find it a slow job; it took me
15 minutes to make one hole.

Care should be taken when you get nearly
through, for it is easy to knock a piece out
of the under side.

The panel, the size of which is 7 x 8",

cost me 25 cents.
Contributed by HENRY C. SMITH

Useful Hints For The
Amateur
(Continued from Page 939)

fine toothed blade. Place a piece of wood
with a square edge upon the panel with the
true edge lying directly on the line drawn
on the panel, where it is to be cut, and
clamp both togecther. This wooden piece
will act as a guide for the saw and a
straight-cut edge will be obtained.

1f the edgss of the panel are rough and
unfinished, they may be smoothed off by
placing the panel in a vice and, with a file
which is quite sharp, removing the rough-
ened section. If this takes too long, secure
a three cornered scraper and use this to
scrape the edges in the same manner as a

spokeshave is used upon wood. (See Fig. 1)

! Take care to see that thc scraver is not
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tilted and is held in a horizontal position
at all times. This will insure a square
edge, and the appearance will be similar to
that of a machine-milled edge.

In holding the panel in the vice, place a
piece of flat wood on each side, so that the
jaws of the vice will not mar the surface
of the panel.

When all holes have been drilled the sur-
face of the panel should be polished. If
a glossy ecffect is desired, merely clean the
surface with machine oil and rub off until
perfectly dry. If a satin finish is desired
fasten the pancl down to a flat surface by
hammering a brad through several of the
holes in the panel. Make sure that the
head of the brad is below the surface of
the panel. Wrap a piece of medium emery
cloth around a flat block of wood and rub
the panel with it. Rub along the length of
the panel until all glossy spots have been
removed. To secure a fine finish, it is neces-
sary to take care to rub with the emery
cloth in a direction parallel with the long
edges of the panel. After all spots have
been removed a finer grade of emery paper
may be used upon the surface, but this is
not absolutely neccessary if the first opera-
tion is carried out correctly. Rul the panel
with a cloth dipped in machine oil and then
wipe dry, and a fine grained finish will
result,

A good engraving composition can be
made from equal parts of chalk and paraf-
fine. Melt the paraffine, add the chalk, mix
thoroughly and let stand to cool.

WIRING

One of the best rules to follow in wiring
is 1o use barc wire and to make straight,
sharp angled connections. This greatly
adds to the interior appearance of a set.
Tf difficulty is encountered, in straighten-
ing out the wire preparatory to making the
connections, it will be found very helpful
to cut off from the coil of wire to be used a
picce about six feet long and fasten one
end to a nail or hook screwed in the wall.
The other end may be secured in the chuck
of a brace or hand drill. Then, by slightly
pulling on the wire and at the same time
turning the drill first one way and then
the other, a straight, stiff length of wire
will be available. This may be cut up into
shorter lengths with which it is easier to
work. It is hest to use a pair of pliers in
making the sharp turns in the wire rather
than to use the fingers.

The filament circuits of phone transmit-
ters and receiving outfits are given an
added degree of safety when wired with
heavy copper wire. A good size to use in
this case 1s No. 16 or 14 B.&S. gauge. If
the wires of the filament circuit are cov-
ered with spaghetti or rubber tubing, it
will decrease the chances of burning out a
lilament of the vacuum tubes by possible
contact with the high voltage B bhatterics.
Usually, the parts that go to make up this
circuit can be assembled on the panel he-
forchand and wired up. The reason for
doing this, is that, if all the parts for the
entire set were assembled and then con-
nected, it would make the work of solder-
ing more difficult. If rubber top binding
posts are used on the panel it is well to
remove these rubber tops before soldering,
as the heat from the iron will cause them
to become soft and melt out of shape.

In amplifier units, where more than one
tube is controlled by a single rheostat, it
is best that this rheostat he of the “power”
type.

In soldering the various wires to the
units on the panel, it is necessary to use
either soldering paste or muriatic acid so
that the solder sticks 1o the metal parts.
In using either of these, be careful to apply
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L TRADE, MARK

MANUFACTURERS

and
DEALERS

Our three great factorics
with thetr wuncqualled
manufacturing  facilities
devcloped to supply the
insulating needs of the
Radio Tclcphonc Tele-
graph and Storage Dat
tery Industrlcs have
made us the largest man
ufacturers in the world
of hard rubber products.

Look for trade mark on back.

Radion—a new special Radio quality
of Ace Hard Rubber sheet, ideal for
panels and bases. Supplied in three
colors,—black, brown and mahoganite
(mahogany grain), Standard sheet
sizes: 3/16 in. and 14 in. thick, 10 in.
x 12 in. and 20 in. x 24 in. Special
sizes on quantity orders.

Ace Hard Rubber
Ideal Radio Insulating Material

We are in a position ]
quote on :pccpidl moulécj Acce Hard Rubber is a perfect insulating ma- 1
ed hard rubber parts terial, capable of w1§hstanding enormously
made exactly to your hlghlvoltagc. .I.ts high dielectric strength
own specifications. and its workability make this an ideal ma-

terial for dials, knobs. tubes, rods, ear caps,

Prices and samples on  recciver cases, boxes, bushings, switch han-

request, dles, storagc battery jars and parts, large
. tubes for variometers, etc.

Prompt shipment of A Tiasl | Pabih b il ¢

sheets, rods, tubes and  ‘¢¢ Hard Rubber can be easily cut or

sawed, drilled, turned, sanded, threaded,

stamped and engraved. It will not chip.
It takes an exceptionally high, satin-polish
which adds materially to the appearance of

3 in. and 4 in. standard
dials with knobs.

“S if i
15:;;0};1 Radio apparatus,
lit Sheets, Rods and Tubes arc carried in stock
Quality in a wide range of sizes for immediate ship-
Panels”’ ment.

American Hard

ESTAB I.I!HEII |ﬁ52.

llflercer St_

FREE INSTRUMENTS
AND TEXT BOOKS

Tlest Theory ;
: Text Books|
Lsest Instruments|

In addition we furnish free a complete Vac- |
uum Tube Radio Phone Receiving Set. Send I
at once for free catalog.

258a BROADWAY, NEW YORK |

This wonderful Set for learning the Code furnished
FREE with our Course

N. Y. WIRELESS INSTITUTE

MONEY FOR YOU—Add to your salary—Make extra pin money—3tart a lucrative business
of your own, Spend an hour each day taking subscriptions for the Radic News, We’ll
pay you well and yowll enjoy the work. Write for full particulars. Circulation Dept.,
Radio News, 236A Fulton Street, New York City.

b}
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HEARD THE LATEST?
RAY-DI-CO’S
‘ PRICES ARE DOWN

Increased production and demand for Ray-Di-Co’s Motor Generators
make possible a big reduction in prices. i

The following table gives correct sizes of machines to use:

Note these prices:

Capacity .
Type Watts in Tubes Volts M.A. Driving Power Price
Midget 15 1-Uv202 300 50 110 V.A.C. or D.C. $42.35
Dynamotor 15 1-UV202 350 50 6 Voit D. C. 45.00
ST4 40 2-UV202 350 114 110 V.A.C. 64.75
8T15 150 6-UV202 500 300 110 V.A.C. 97.50
ST25 250 2-UV203 - 1000 250 110 V.A.C. 138.50

Above motors 60 Cycle. Other woltages and frequencies at slight additional gost.

IMMEDIATE DELIVERY

Mail Orders given prompt attention. If your
dealer cannot supply you order direct from this ad.

RAY-DI-CO ORGANIZATION
1547A N. Wells Street CHICAGO, ILL, U. S. A.

899 BOYLSTON ST.
BOSTON, MASS.

RADIO .ioday is commanding the interest of wmore people
than any other industry! Splendid opportunities are NOW
available for those who are alive enough to see the possibili-
ties. My fifteen years’ experierce in Radio tells you that
FORTUNES will be made within the next five years for those
who train themselves now and take advantage of the present
opportunities.

The EASTERN RADIO INSTITUTE i: the OLDEST, LARGEST 3znd BEST

EQUIPPEDY Radio school in New England. THOUSANDS of satisfied graduates tell cur
story best! Day and Evening classes. Start any Monday.

REMEMBER:—OQOur ORGANIZATION with YEARS of PHENOMENAL EXPERI-
ENCE and SUCCESS is behind EVERY man who enrolls!

“Ask any man in Radio—he will tell you!”

Our illustrated prospectus for the asking.
F. L. PITTS, Director.

THE ORIGINAL “SPAGHETTI”

MAGNET WIRE
—v—1 Ib. Spools

VARNISHES

For Coils, etc.

100-150-200 ft. Coiis

PAINTS

Waterprooting

MIRALITE

FOR RADIO PANELS

readily; oil and waterproof; withstands action of ozone;
casily cut and drilled.

Varnished Cambric, Varnished Paper, Fibre, Compounds, Waxes, Ete¢.

LARGEST STOCK OF INSULATING MATERIALS IN THE
UNITED STATES.

MITCHELL - RAND MFG. CO.
21 VESEY STREET, NEW YORK, N. Y.

ANTENNA WIRE

Insoluble in alcohol, Turpentine and Weak Acids; Infusible and does not burn
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as little as is necessary to make a soldered
joint. If too much is used, it will melt
and spatter over the panel, and if this gets
in between several of the binding posts or
wires carrying current, it will cause a high
resistence, and a loss of energy will result.
Any small amount of this soldering fluid
or paste may be removed or dissolved by
cleaning it off with a cloth dipped in al-
cohol.
CABINETS

The appearance of an outfit may be im-
proved if the cabinets of the various instru-
ments are of the same color and finish. A
cabinet is casily constructed according to
one’s own design and there are various
colors of stains that can be used. Crude
oil gives a very fine oak stain., Mahogany,
or mission black, may be obtained in any
paint store. It is best to apply these stains
to the cabinet with a cloth rather than to
use a brush, as the brush will give a
streaked appearance, Just apply enough to
stain the wood, wipe off the surplus stamns,
and set to dry. When dry, a glossy finish
may be obtained by rubbing the cabinet with
wax which can be bought especially for
this purpose.

. For the amateur who intends to construct
most of his own instruments this article
will be of especial value if the facts herein
enumerated are taken into consideration be-
fore the actual construction of a set is
undertaken.

& Practical Loading Coil
Unit

(Continued from page 934)

out a loop as at “A” in the sketch. Sec-
tions may be connected in circuit bv plugs
and jacks or by comumon contact points.
In this case a portion of the end of bakelite
tubing was cut away for admitting connec-
tions to the tube interior, while the pro-
truding ends may be attached to a pane!
for mounting.

One loading unit of several sections will
be required for both primary (aerial) and
closed circuit, if the set is to be loosely
coupled.

A tickler may work directly into the sec-
ondary loading coil for continuous waves.
Tubes having a diameter of 4 or over
could be used; cardboard will also serve.
The first layer must he firmly glued to the
tube to make a solid base for the remainder
of the winding. After drying. the cords may
be cut and removed. Tn mounting, arrange
cach unit at right angles; that is, the pri-
mary loading coil should be mounted vertic-
ally, and the secondary loading coil hori-
zontally, as shown in the photograph, untess
seperated by 20” of space.

BOOK REVIEW

RADIO QUESTIONS AND
ANSWERS.

By Arthur R. Nilson, A. M. I. R. E.

Cardboard covers, 86 pages, diagrams and
illustrations.  Published by the McGraw-
Hill Rook Co., Inc.,, New York.

This book by the Director of the East
Side Y.M.C.A. Radio School, New York,
is written especially for students and op-
erators who are about to take the Govern-
ment examination for a Radio op=rator’s li-
cense. The material has been carefully
chosen from many sources, and compiled
from the commercial radio operator’s stand-
point.

Tt is assumed that the reader understands
radio operation and theory completely, and
that this book merely serve to bring out
certain salient points as well as to show the
general form of answering questions of this
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kind. Mr. Nilson counsels all applicants
who take the Radio operator's liccnse ex-
amination not be brief but to answer all
questions in full,

DIRECTIVE WIRELESS
TELEGRAPHY
By L. H. Walter, M.A., AM.ILE.E.

Cloth covers, 4" x 614", 124 pages. Illus-
trations and diagrams. Published by Sir
Isaac Pitman & Sons, I.td., London, Eng.

The book covers tllg thcmv and practice
of directive wircless transmission and re-
ception as applied to the signalling and de-
termination of direction and position on
land, at sea and in the alr.  Those who
are interested. will find in this work a short
connected account of the principles of the
method together with the cssentials of di-
rective  wireless  telegraphy.  In  contrast
with the open handedness of the U. S. Sig-
nal Corps and Burean of Standards, in mak-
ing public the results of experiments con-
(luctc(‘ by them, most of the details of war-
time ew{pcrlcncc with direction finding are
held back in Great Britain.

This volume, though small in size, aims
at giving an outline of all the information
available.  An interesting feature is the in-
clusion of a list of references giving the
name of the 1)11’)]1(;111011 with volumc nuni-
ber and page in which the original papers
referred to by the author, may be found.

CONTINUOUS WAVE WIRELESS
TELEGRAPHY.

By B. E. G. Mittell, AMILE.E.

Cloth covers, 4”7 x 634", 114 pages with
diagrams and illustrations. Published by
Sir Tsaac Pitman & Sons, Ltd., London, Eng.

The writer of this bool believes that
there is a considerable number of people
who will be glad to have an introduction to
the suI)JecL of radio telegraphy from the
engincer’s point of view, and this small
primmer secks to provide this introduction.
Tt tries to do so without the use of mathe-
matics and plunges directly into the subject
without any preliminary discourse upon
magnetism and electricity. Tt is hoped that
this hook may provoke recourse to some of
the excellent treatises and papers to which
reference is made.

RADIO EXPERIMENTERS’
HANDBOOK.
By M B. Sleeper.

Cloth covers, 4" x 614", 13% pages, with
diagrams and illustrations. Dublished by the
Delforest Radio Tel. & Tel Co., New York.

This clementary and  well illustrated
handbook is intended to answer the prac-
tical problems which confront those who
are starting to feel the call of the most
fascinating \\'011\ to which hoy or man can
turn,

With the object of assisting those who
may become discouraged by the seeming in-
tricacy of modern radio apparatus alt th“o-
retical and  mathematical  discussions  arc
omitted and the apparatus_considered, lim-
ited to simple and practical instruments.

{ Want to Know
(Contiied from page 972)

N
g

(. 2. For 175 to 400 meter reception how many
turns of wire should he wound on a loop six feet
square,

A. 2. Use four turns of wire with a tap to
enable you to use only two turns for the shorter
wave lengths.  Shunt the loop with a .0005 M.I7.
variahle condenser.

AERIAL: WAVE LENGTH
(356) John TTeyke, Jr., of Whitneyville,
Conn., wants to know:
]. What is the wave length of an aerial
120 fcet long, 3 feet wide with 3 wires, having a
type T lead in? Would this be suitable for short-
wave work?

1029

Radio Batteries

Operators and experimenters who demand the best radio equip-
iment obtainable can now have EDISON BATTERILES built of
the same nraterials as the thousands performing so satisfactorily
in the service of the ARMY and NAVY.

ltdison Radio Batteries are built of steel and have an alkaline elec-
trolyte. They are strong, clean, long lived and have exclusive
electrical features that are highly desirable in radio service.

The Edison Radio Cell Operates Silently
The voltage curve is flat, at the rate generally used. The terminals
are convenicnt for “tapping in.”

For filament circuits:

6 volt 37.5 ampere hours .................... $42.50
6 volt 75 ampere hours .................... 58.75
6 volt 112.5 ampere hours ............... T ~ 8o.00
For tube circuits: -
2% volt, 214 ampere hours .................... $2.50
2214 volt, 214 ampere hours .................... 22.50
Tray e 1.50
2214 volt, complete . ...... ... ... ... ... ........ $24.00

All prices f. 0. b. Orange, N. J.

, Edison Radio Batteries can be furnished for any required voltage ;

prices on other assemblies quoted on request.

rdison Radio Datteries are an investment and not a continual
source of expense.

Write for Bulletin 833.

Edison Storage Battery Company

Department C ORANGE, N. J.

o (=01 MINATURE PLUG

A new VICTOR product. A heautiful little plug highly polished bakelite shell nickel plated metal parts.
For battery contrel or any swiiching pursose. Instant connection and discannection,  Mount  pin 3ack
shown in cut on yeur panel.  JMore efficient and betier locking than binding posts,  With  and \vixhnut
side serew.  Without side serew for soldered lead 23 cents each PP, With side serew 25 cents D.D.
Nickel plated pin jack erly with nut 11 cents 1.1°,

CORD TIP JACK. Simi to pin jack in cut only smaller and drilled to take recciver eord tips. For
conneeting receivers in series.  Net of four mounted on bakelite base 55 eents P.1. Set of six 75 cents P.P.
Nickel plated ping only 11 cents each,

Type 2 Pin Soclet.  Will take any standard four prong tube including power wubes. TFused. Mail . .
$1.00. Pins only nickel plated 11 cents,  Divass 10 cents.  Fuse only 10 cents.

PINS FOR 50 WATT tubes. No “‘arcing or fusing’> 20 cents cach.

V. H. LAUGHTER DEALERS—Write for Prices P. 0. BCX 78, MEMPHIS, TENN.

APEX SERVICE

All orders shipped same day as received.

Give us a trial and we will give you Service.

Price Bulletin sent on request. Local Amateurs invited tc call and
see our line. Open all day and every evening.

APEX RADIO CO., Inc,, 1105 W. 69th St., Chicago, III.
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The Features of this set are: En-
closed Crystal Detector—Highly
Selective Tuner—Telephone
Head Set—Duolateral Coil Plug.

This De Forest Everyman Set is a
simple, easily adjusted receiver de-
signed to receive amateur, broadcasgt-
ing and ship stations. By the addi.
tion of a “Duolateral Coil, the set
will receive also the high power sta-
tions in this country. The instru-
ment is encased in a handsome wal-
nut finished cabinet with carrying
handle, which contains space for “duo-
lateral coils, head telephone receiv-
ers and pad and pencils, The weight
complete is five pounds.

= - T

AERIAL EQUIPMENT

One Lightning Switch .......... 5
One Lead-in Porcelain Tube .....
One Ground Clamp ..............
Two Pr. Porcelain Cletes ... ... ceeuuniiiioiiinieieeeurririieeiararrirrartoseasansans
30 ft. Covered Wire for Ground
120 ft. of Hard Drawn Pure Copper Aerial Wire........cooieieiiiiiir i, 15

Total for Aerial equipment....................... 000000000000 60006006060 00a80000004 $4.43
IET US KNOW YOUR WANTS, BEACON CAN SUPPLY YOU

Beacon Radio & Electric Co., ¢ CoSgmich ot e 1~ Ta°

SPAULDING FIBRE is a strong durable material made
primarily for electrical insulation and these features together
with its low cost and machining possibilities make it the best
proposition for wireless work.

DEALERS

We can give prompt delivery of Tubes, Sheets, Panels,
W ashers, Bushings or special parts.

Chemically Treated Radio Tubing in all diameters from | to 4" and
engt hs up to 12" furnished within one week.
QUICK SERVICE AND BEST QUALITY

Write for Price List

J. SPAULDING & SONS CO., INC.
484 BROOME STREET NEW YORK CITY, N. Y.

15 Elkins St., So. Boston, Mass. Tonawanda-New York
Philadelphia Chicago

Radio Frequency Transformers

Type RT-1, for the amateur and
road-casting range, 175-500 meters.
(Patent Pending.)

$6.00

Will work on all tubes.
“The only completely shielded iron core
R. F. transformer”

RADIO SERVICE LABORATORIES, Inc.
ASBURY PARK, NEW JERSEY

MONEY FOR YOU—Add to your salary—Make extra pin money—Start a lucrative business
of your own, Spend an hour each day taking subscriptions for the Radio News, We'll
pay you well and you’ll enjoy the work. Write for full particulars. Circulation Dept.,
Radic News 236A Fulton Street, New Work City.
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A. 1. As you do not give height of your am-
tenna it is difficult to approximate the wave
length. For 200 meter work your antenna should
be ahout 60 feet in height. A table is published
on this page from which you may calculate the
wave length of a T aerial.

32-V. LIGHTING BATTERY MAY BE USED
FOR V.T.s

(357) J. C. Cook, of Owosso, Mich., asks:

. 1. Would it be possible and practical to use
the current of a 32-volt D.C. electrical plant to
run a vacuum tube? Would it eliminate both
storage and “B’ battery?

A. 1. Tt would be quite possible to do this.
Tor the purpose, you may regard the 32-volt bat-
tery as the filament and plate batteries of the
vacuum tube in series. Tap three cells at the
negative end for lighting the filament and apply
the remainder of the battery to the plate of the
V.T.

Q. 2. Is a one-wire aerial practical?

A. 2. A one wire aerial may be used satis-
factorily for =reception purposes. DMore wires
should be used for an aerial for transmitting.

AERIAL CHARACTERISTICS

(358) E. J. Coulson, of Whitman, Mass., wants
to know:

. 1. What is the natural wave length of
an aerial 100 feet long, 35 feet high, composed of
4 strands spaced three feet apart on 12 foot
spreaders?

A. 1. You may calculate the wave length of
your aerial from the charts on this page.

Q. 2. What is the radiation resistance and
capacity of same aerial?

A. 2. The capacity of this aerial would be
about .0004 M.F., and its radiaton resistance on
200 meters may be found exactly by the method
described on page 703 of the February, 1922,
issue of Rapro News.

SHORT RANGE RADIOPHOWE

(359) Walter J. Rabe, of Maywood, Ill., asks:

. 1. In using a Marconi Class 2 tube in a
two-step amplifier, the detector being a Radiotron
UV200 and the first step a Cunningham C301,
15 it necessary to put more plate voltage on the
Marconi than on the others?

A. 1. About 18 to 22 volts should be used
on the plate of the detector tube and up to 100
volts on the plates of the two amplifying tubes.

Q. 8. Is it true that a Marconi Class 2 tube
can be used as a five to six watt output tube,
as advertised in a certain catalog?

5 No. The Class ¢ tube corresponds to
the present U.V.201 or any other hard amplifying
tube for receiving and if used as power tube
would furnish only two to three watts.

Q. 3. Using the enclosed hook-up and a four-
wire aerial 50 feet long and about 35 feet high,
how far could one transmit radiophone?

A. 3. You would not be able to transmit at
all with the hook-up you submit, Use the cir-
cuit published in answer to question 342 in this
issue. '

DISTANT PHONE RECEPTION

(360) Edwin R. Fisk, of West Springfield,
Mass., writes:

Is there a hook-up which will tune sharp
enough to eliminate a nearby broadcasting station
and allow getting one farther away who operates
on a wave length of about 15 meters longer than
the first one.

A. 1. If you are so located that the more
distant station is not on the same plane as the
nearby one, it is possible this could be accom-
plished by 'using a diredtional Joop antenna.
Tuned radio frequency amplifications would also
assist in tuning out the nearby stations.

AERIAL WAVE LENGTH.

(361) H. F. Stroberg, of Macon, Ga., wants to
know:

Q. 1. I have a six-wire aerial 90 feet long
and 75 feet high. What would be the wave
‘ength?

A. 1. You may calculate the wave length from
the charts published on this page.

Q. 2. What would be the wave length of a
three-foot loop aerial with twenty turns?

A, 2. With a .001 M.F. condenser across
this loop the maximum wave length would be
about 2,000 meters.

RADIO FREQUENCY TRANSFORMERS

(362) Geo. B. Drakyr, of Kent, Conn., wants
to know:

Q. 1. What is the address of the concern
that sells the radio frequency amplifying trans-
formers described on page 696 of Rapio NEews
for February, 1922.

A, 1. These transformers are manufactured
Ly the Coto-Coil Co., of Providence, Rhode Island.

-1

POWER AMPLIFIER SUPPLY
(863) J. B. Lee, of Merigold, Miss., writes:
Q. 1. I have a Magnavox 3-stage power am-
plifier and loud speaker in conjunction with my
reeiving set. Can I use a motor generator to
supply the volts for the plate on the power am-
plifier? If so, whicl one would you suggest?
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A. 1. You may use a Midget Ray-di-Co motor
generator for this purpose with suitable filter
circuit. Sec answer to question 340 for hook-up.

GROUNDING METALLIC MAST
(364)  William Walker, of Philadelphia, Pa.,

wants to know:

Q. 1. I have constructed an aerial mast of
three-quarter inch iron pipe about 20 feet high.
Do the underwriters require this mast and guy
wires to he grounded? If so, would this dccrease
the efficiency of my receiving or sending range?

A. 1. We do not believe the underwriters re-
juire this, although it would not affect your
receiving or transmitting range.

Q. 2. I am using a regenerative receiving set
employing vario ‘coupler and two variometers
when I tune the grid variometer up around 180
degrees for commercial stations the plate vario-
meter will not oscillate the radiotron tube. Can
you explain the trouble?

A. 2. If you connect a variable condenser,
or a fixed condenser of about .0005 M.F, across
the plate battery and telephones you will prob-
ably obtain hetter results. With some tubes, how-
ever, it is more difficult to make the tube oscillate
at the higher wave lengths by tuning the plate
circuit only. A feed-back action is required on
the longer wave lengths,

COMBINATION TRANSMITTER AND
RECEIVER

(365) Scott Abell, of Warren, Ohio, wants to
know.

Q. 1. DPlease publish a hook-up for a two-stage
amplifier regenerative and by means of a switch
change to telephone sending set.

A. 1. A circuit of this description was pub-
lished in this department of the Rapto News for
December, 1921.

PHONE RECEPTION WITH CRYSTAL

(366) George Vater, of Grandview, Iowa, asks:

Q. 1. 1Is it possible to receive radiophone from
a distance of 30 miles using a single wire an-
tenna 40 feet high and 80 feet long with a
crystal detector set using a 75-ohm receiver?

A. 1. This should be possible if 2,000 or
8,000 ohm receivers are used. This would be
pretty nearly the maximum range of a crystal
detector set for radiophone reception.

How to Make a Regenera-
tive Receiver and Single
Stage Amplifier
(Continued from page 938)

stats, telchpone jacks and pecp-holes should
be drilled about opposite the tube sockets.
Holes should also be drilled for the switch-
es and switch points of the vario-coupler
seen at the left in the illustrations. Lastly,
holes should be drilled for the binding posts
and for the screws to attach the panel to
the cabinst.

After all holes have been drilled in the
proper positions the pancl may, if desired,
be given a good finish by rubbing it with
sandpaper and oil.

Afier this is done, mount the switches and
switch points, the rheostats, the telephone
jacks and the binding posts on the panel,
pass the center shafts of the vario-coupler,
rotor and variometers through their respect-
ive holes in the panel and screw the panel
to the cabinet.

In wiring the set use No. 12 or 14 solid
copper wire and follow the wiring diagram.
“Spaghetti” insulation will add to the ap-
pearance of the wiring. All joints should
be soldered.

A Super Selective Receiver
(Continued from page 938)

G
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Mr. Manufacturer

Mr. Dealer

Mr. Amateur

Here’s A Live Wire

“Listen In!”’

OYS’ LIFE, the official

Scout MAGAZINE, was

the first publication cov-
ering the boys’ field to recog-
nize the possibility of the wire-
less and to take up the matter
seriously.
MAJOR J. ANDREW
WHITE, President of the Na-
tional Amateur Wireless Asso-
ciation, is writing a full page
article for BOYS’ LIFE every
month giving information and
instruction for all interested in
radio.
Boy Scouts are a wide-awake
bunch. They are interested in

wireless more than any other
class of boys, and they come
from families with the purchas-
ing power to buy what you
manufacture or sell.

BOYS’ LIFE is the one pub-
lication through which you can
reach the scout field. Every
Scout a buying prospect.

Your advertisement run oppo-
site or alongside of these wire-
less articles will have double
effect on BOYS’ LIFE read-
ers and double value to you.

For further information address

THEBOY SCOUTS’ MAGAZINE

Advertisement Department

200 FIFTH AVENUE, N. Y.

Phone Gramercy 1000

set without a peer.
price $30.00.

NEWEST AND BEST YET

Type A Honeycomb Receiver and Detector Combined $30.00

Tho ideal receiver for amateur use. Will receive radiophone broadcasting stations,
time stations.

Type B Two Stage Amplifier $30.00

excellent two stage audio-frequency amplifier,

mounted in same size cabinet as the above,

two variable condensers,
rheostat, ete. D'rice $30.00.

r X 1 commercial, ship and
Set wired complete in solid oak cabinet with golden oak flnish, waxed and hand rubbed.
Is mounted on 9 x10% grade M Formica panel with three coil mounting,

. . . ica socket,
grid leak and condenser, with dials, binding posts,

Well

apparatus is usql throughout, Jacks are provided, and the new shielded Thordarson transformer
The combination of Type A Receiver and Type B Amplifier constitutes a long distance receiving
allow shortest possible connections. Introductory

Binding pests so arranged as

FERBEND ELECTRIC CO., 19 East South Water Street, Chicaéo.

cardboard tube 3" in diameter. The sec-
ondary also is wound on a tube 3”7 in diam-
eter wound with the the same wire, but has
20 turns.

The primary and secondary should not be
in inductive reclation to each other, but
should be about 6” apart. Cr1 is the antenna
tuning condenser, Cz is the coupling con-

The Reason QUALITY, SERVICE, PRICE
60 N. 2d St., PHILA, PA.

PREMIER DENTAL MFG. CO.

SCREW MACHINE PRODUCTS

Get Our Literature

211 RADIO MANUFACTURERS and DEALERS are now using our
BINDING POSTS, SWITCH POINTS, ETC.
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T

A New Bulletin

on Small Radio Instruments

1s now ready. It covers not only cur line
of three and one-half inch thermal Instru-
ments, but also our lines of A. C. and D. C.
Instrumen’s in the same size cases. All
ranges required in modern radio work are

included.

You will be interested in this Bulletin wh'ch
gives full details. In writing us mention

Bulletin No. V-10. IT IS FREE.

ROLLER-SMITH INSTRUMENTS ARE SOLD BY
ALL GOOD DEALERS

ROLLER-SMITH COMPA!

[Electrical Instruments, Meters and Civcuit breakers |

.

MAIN OFFICE: WORKS:
15 Barclay Street, NEW YORK Bethlehem, Pennsylvania

Type TAW, Flush Model

Offices in principal cities in United States and Canada

e

0 0 300

THE NEW
0D L

SPEAKER ~ i

$6.50

TheLITTLE *
WONDER

After twenty-five years of exhaustive tests and experimentation in the phono-
graph industry it has definitely been proven that the built in cabinet horn is
far superior for reproducing and amplifying speech and music than any other
horn. The little wonder MAGAFONE is a cabinet loud speaker properly
designed and constructed to amplify radio phone music and signals with a
pure natural tone which is impossible with any metal horn.

The little wonder MAGAFONE requires no batteries, no adjustmen.ts——simply insert your
phone (Baldwin Type C recommended) in back of cabinet and
music will come in @SA all over the house.

In Beautiful Mahogany Finish — $6.50 —Direct or From Your Dealer
DEALERS WRITE FOR DISCOUNTS

HERMAN H. SOHN & CO., FrGvibENCE, & T.

READ THIS DOPE|| ===

Wesco Antenna Wire 250 ft. 500 ft. 1000 ft. I el Bodg
7-22 Stranded CoDbper $2.20 $4.25 $8.00 L

00 I—
No. 14 Solid Copper 1.60 3.00 5.75 1 Capacits

Wesco Magnet Wire—%4 1b, Spools : __/
B and §, Ga. Enam.  S.C.C. 8.8.C S
20 to 24 $.55 $.65 $.90 -
26 to 30 .65 .95 .30
32 to 36 80 1.40 2.15

No. 23 Single Silk Covered, 90¢ per % Ib. spool. BoesYgurHa“dtomeKnobSpoiIYoul’Tuning?

Genuine Bakelito Panels—1% inch thick

6 in. x 10% in....$1.30 & in. x 10 in.....$1.50 You can Elimirate by sending 50c. for One, or
S f B onen g Rl U firhocon £ $1.00 for Three Sets of well-made Parts, Post
m. x m.... 2. < 1M X2 in..... . . . - .
For 3/16 in. thickness add 509 to above prices. paid; to equip your .lnstruments in a Few Minutes
and Not change their Appearance.
Wilmington Electrical Specialty Co. State diameter of your dials.
912 Orange Si. Dept. G-7 Wilmington, Del. RADIO LABORATORY
259 Thomas St. West Haven, Conn.
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denser, C3 is the secondary tuning con-
denser. L1 is the plate variometer and is
used as in the standard short-wave set to ob-
tain regencration and oscillations. 1 have
not attempted to place this set in a cabinet
as yet, but expect to do so in the near fu-
ture.  The coupling is decrcased by de-
creasing the capacity of the coupling con-
denser and vice-versa. The capaciy of the
grid-condenser depends on the type of tube
being used. If the radiotron U.V. 200 is
used the correct capacity would be .00025
mifds. The resistancc of the grid-leak is
best obtained by experimenting with differ-
ent values. The set would be tuned as any
other type of set. For broad tuning large
amounts of capacity in the coupling con-
denser are used, and for sharp tuning, small
amounts are used. The sharpness of the
tuning of this set will amaze one who tries
it for the first time. With this receiver I
can receive the DX stations through the
terrific local QRM.

Wood Finishing
(Continued from page 964)

T

When varnishing, the brush should have just
the right amount of varnish in it; a little
experience will tell how much. Tt is best
to rub the brush across the grain, and then
finish it off by rubbing lightly with the
grain. It must be allowed to dry for at
least twenty-four hours, and become thor-
oughly hard.

The surface must now be rubbed per-
fectly smooth, using grade F F pumice
stone for this purpose. A piece of soft
cotton should be dipped in some linseed oil,
and then in the pumice stone. The pumice
will stick to the cloth, which should now
be rubbed on the varnished surface, rub-
bing lightly with the grain. Continue to
rub until all the minute depressions have
dlsappeared. This may be ascertained by
holding the surface up to the light at the
correct angle, when the hollow places will
appear as dark spots. All surplus pumice
stone should now be carefully wiped off
with a piece of cofton waste. If the wood
is of coarse grain it will be necessary to
use two coats of varnish before rubbing
down with the pumice stone.

After the varnish has been rubbed down,
the finish is called “dead” It may ~ither
be left this way, or it may be given a high
polish. There are several methods of pol-
ishing, each of which has its advantages.
These are called the “quick” method; the
“slow” method; the “wax”; and the “oil”
methods.

7f you decide to use the “quick” method,
make a mixture consisting of equal parts
of peanut oil and alcohol. Into this dip a
piece of raw cotton, and rub on the sur-
face. This will give a fine polish in a short
time.  The chief drawback to this method
is that it is not very durable. It gives a
fine polish, however, and may be used when
there is no rough handling of the object.

If onc wishes to take the trouble of
using the “slow” process he will be amply
rewarded for his work. After the “dead”
finish is arrived at, as above, still another
coat of varnish must be applied. After this
is hard, rub down again with the pumice
stone, cleaning the surface off thoroughly.
Dip a piece of felt in some linseed oil and
then into some ground rotten stone; rub
this over the surface in the same manner
as the pumice stone. After the wood be-
gins to shine, rub with the palm of the
hand instead of the rotten stone: this will

| serve to clean off the surface, and give it
' a good lustre. '

Wax polishing seems to be very popular.
The great disadvantage of this method is
that it is very easily scarred. It may be
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readily rencwed, however, which overcomes
this objection as it 1pp11cs to certain class-
es of work. It is not necessary to usc var-
nish when wax is used, the wax being
applied instead of the varnish. There are
a number of ways to put the wax on. One
of the best is to warm the wax and apply
with a brush, in order to insurc an cven
thickness over the whole surface. It may
then be rubbed with a piece of chamois
skin until it shines.

Dil polishing is unquestionably the best
method of any. as it is very durable, and
will not scar. Tt is very simple to apply,
but exceedingly tedious. Linsced oil must
be liberally applicd to the surface, which is
then rubbed until the polish is obtained.
The rubbing is done with a picce of felt
wrapped around a block of wood.  The
surplus oil may then be wiped off, and the
polish fnished up with a piece of chamois
skin.

After the polishing has been done, the
work may be considered completed. 1 feel
surc that any onc who follows correctly the
directions here given, and does the work
with care and zcal ‘will find the results
thoroughly <a11»f’1ct01\
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Aerials

(Continued from payge 929)

the straightaway and therefore we favor it
for amateur use.

The effective length of any aerial in me-
ters should never exceed three-quarters of
the normal transmitting wave-length. The
other quarter will then be made up for by
the sccondary of the oscillation transfor-
mer. This can be accomplished by making
the effective length in feet equl to 6/10 of
the wave-length in meters, it being remem-
bered that the cffective length means the
length of the flat top, plus the length of
the lead-in right down to the instruments.
Thus for an aerial to give best results on
200 meters its effective length should be

6/10 of 200 = 120
In order to obtain this, the aerial itself
should be 9o’ or 100" long and the lead-in
may then be 20" or 30.

The number of parallel wires is not ex-
ceedingly important, hut it is a wise policy
to allow one wire for every 100 watts of
transmitting cnergy. That is to say. for
best results with a ¥5-K.W., set vou should
use a fine wire aerial. The minimum spac-
ing between these wires should be 2/100 of
the effective length of the aerial in feet.
Thus the minimum distance between the
wires of an aerial working normally on 200
meters should be

2/100 of 120 = 2.4
or approximately 214"

It is important to note that there should
be the same number of wires in your lead-
in as there are in your aerial. If you use
a three-wire aerial you should usc three
w1rcs preferably stranded together, in your
lead-in. Should you use a tlnec wire aerial
with a one-wire lead-in, the effect will bc
somewhat :umlax to pl'lclllg, a section of 1’
pipe in a 3" water main, which is undesir-
able, to say the least.

The all-importance of efficient aerial in-
sulation is universally known, but cannot be
over emphasized. [lspecially should the in-
sulation be thorough at the points farthest
from the lead-in, as the greatest clectrical
strain is found at these points. Unless the
insulation is carefully attended to there
may be disasterous losses of energy with
conscquent decreases of radiation.

By following these brief instructions
much of the haphazard guess work will be
eliminted from the construction of aerials
and better results will be obtained due to the
fact that there will be maximum efficiency
for the power and wave-length used.

A REAL QUALITY COMBINATION
| EFFECTIVE RECEPTION

ON ALL WAVE LENGTHS
FroM 175 10 25,000 METERS

KENNEDY TYPE 110 UNIVERSAL REGENERATIVE RECEIVER
WITH TYPE 525 TWO STAGE AMPLIFIER

All Kennedy
under Armstrong U.

licensed
1,113,149.

regenerative receivers are
S. Patent No.

For those who want radio reception with amplification over a broad
range of wave lengths, this combination is unsurpassed.

The Kennedy Type 110 Universal Regenerative Receiver is all that
its name implies. It affords convenient means of tuning from 175
to 25,000 meters with highly efficient reception over that entire
range.

In many installations where this receiver is in use, it is accom-
panied by our Type 525 Two-stage amplifier as illustrated here.
This amplifier matches the Type 110 receiver in height, depth and
general finish, and, being built according to the high Kennedy
standard is a worthy companion for it.

Send for Bulletins 101 and 501 describing these units

THE COLIN B. KENNEDY COMBANY

INCORPORATED
RIALTO BUILDING, SAN FRANCISCO

X X BAKELITE FOR PANELS

Cut accurately to your dimensions at
$2.25 per Ib. (20 cubic inches per Ib.)

Everything in Radio

Write for interesting free catalogues

DAVID KILLOCH COMPANY
57 Murray Street New York City

A welcome addition to your library! Send $2.50 toda lus postage
of bound volume No., 2 of Radio News will come to{-’w}:rd bpy sre%unfognZHIMU G

Experimenter Publishing Company, Ine, 236a Fulton Street, New York City
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9 Two-Step Amplifier for
Twenty-five Dollars
(Continued from page 962)

you want a regenera- :
tive receiving set for 150 ) ‘
ative potential on the grid. Then, of course,

to 2,600 meters, buy the extra resistance is not needed with the
Parkin rheostat.

HYGRADE SPECIALS
Save You Money

Audiotron tube, two filaments........$5.50
Radic Service V.T. Sockets...... ves 480
2214 Volt Cyclone Small B. Battery. .90
2214 Volt Cyclone Large B. Battery. 1.60
45 Volt Cyclone Large Variable B.

* A small bracket may be put on each of BatteryY .eeeeeoentoiiacnocsonssns 2,75
DeSlgn Of MOdel‘n the lower corners for fastening the panel to 22% Volt Large Eveready Variable
a table, or a cabinet may be made to fit it. B, Battery ..ieeveienieins SR, . 2.50

Radio ReCEiVil‘lg SetS The depth needs to be only enough to clear

the amplifying transformers.

Connections can be made more conven-
iently if the sockets are turned so that the
filament connections are next to the panel.

Binding Posts (rubber cap), per doz. .75
0005 Mf, Grid CondenserS......... «25
.002 Mf. Fhone Condensers........ .25

Variable Grid Leak, 3 to 3 Megohms
Electrose Ball Insulators, each......

One of the most popular re-
ceiving sets ever built is the
single circuit tuner for 150 to

.28
per dozen ......._asiwaieiiiae.o. 3,00

2600 meters. It is particularl If the connections are made by rigid bus
efficient on wavelengths abov)é wiring with No. 14 or No. 16 hard drawn MARECO STORAGE BATTERIES
300 meters, making it well adapt- copper wire, the back of the panel has a £ Volt 40 Amp....ivvvenunnnan.... 7,50
ed for phone reception on long very mneat appearance, The connections & Volt 60 Amp..................-.10.50
or short waves and for copying from the grids to the transformeys should be & Volt 40 Amp......-----nouo.....10.50
Arlington time signals. You on the outer end of the secondaries. Bzfore 6 Volt 60 Amp.........ooi..viee..1400
will like the design of this set making permanent connections, try reversing 6 Volt 80 Amp........2v-ne----...18.00
and its construction is made easy the le'ads to th_e pr_lmaries., one transformer We do not charge for crating. The above
because you can buy the parts, at a time. Tt is also advisable to test each Prices are F.O.B. New York. Above Bas-
including drilled and engraved step separately to see whether it is operating teries are fully charged when shipped.
panels from the G. A. Company. properly, and then the two, to see whether .
Other apparatus is also de- they work well together. While adjusting Hygrade Electrical Novelty Co.
scribed in MODERN RECEIV- the set it is often more convenient to use 41 West 125th Street New York
ING SETS. something eles than signals to test it. If

you are anywhere near power lines just con-
The Price is nect the input to your aerial and ground,

and you will have a constant and unvary-

50c ing hum to test the amplifier on. When

' the set amplifies correctly, try disconnecting

Postage 4c to input to see whether the amplifier is as A NEW RHEOSTAT
quiet as it should be. AN

The G. E. tubes mentioned amplify well

Latest on the market. Critical adjustments,

88-N Park Place | beats a vernier rheostat—one will control
The Genera.l New York City on the same plate voltage usually used on any number of tubes. Special......... $3.50
the detector. They operate very well on 20 Tuner and Audion Detector

Send 10c¢ for the new . B Two S !
Apparatus Co., Inc. 533 s, volts, but any common amplifier voltage will | | Tt SRe, MG o0 oo

give about the same results. Oak Cabinets, Formica Panel. Fing Finish,

Cardboard Tubes, Seamless, Gray, ¥-inch
wall, 214x12, 2bc; 3x12, 30c; 315x12, 35c;
4x12, 40c; 4145x12, 45¢; 5x12, 50c; 6x12, 60c.

RADIO cL"B PINS The New york Radio Show BRASS RODS, 8Q., POLISHED and DRILLED

(Continued from page 927)

Radio Clubs Everywhere have a special &% 7....16c  Yx 7....20¢ SLIDERS
i (zzlsub tmnélogze mtla.]ke l%méaén u: 1orde&._ &5x 9....15¢ Yx 9,,..20c Teeeens 25c
C X each. catalog b /00000
48 psgesi;;lowiudg gé;signs of Radios,axsnclluol I:ndedh"; Th hibiti luded h th 1 L 20e Ax13 2e & 80c
ternal pins an gs FREE. ples loan e exhibition concluded with the annua
oficers.  METAL ARTS CO., INC. banquet- of the Second District Council at . MAGNET WIRE
|k TR Rochester, N. Y. which over 1,100 persons were seated. Mr, Price pex 1 1b. 24 1b, 24 1b, 34 1b, 24 1b, 34 1b
B.&S. Ga, Enameled D.C.C. D.S.C.
No. 18 — $.%5 —_—

No. 20 $.60 §.30 .80 $.40 $1.00 $.50
No. 22 .65 .35 .85 45 1,05 55
No. 28 .70 .40 .90 50 1.10 .60

No. 24 .70 .40 .90 .50 1.10 .60
A E L L No. 25 .75 .45 95 55 1,16 .65
.26 .75 .45 95 .55 1.15 N
No.28 .80 .50 1.00 .60 1.20 .70
Yo U N E E D No. 30 .85 55 1.05 .65 1.25 15
Prices met; parcel post prepaid enywhere in

to get the best ttBl" U, Send for our catalog FREE.
Battery results

DEALERS WRITE US FOR PROPOSITION.

: . THE KING RADIO CO.
Nao‘;” 627.eSize 63';X "33 E 1ds. ITTS , .
2%y, Welant s34 1o wnth Your Radlo set Century Bldg., P BURGH, PA

Long Life
ACE BATTERIES have a wonderfully long life. The reason f%r' ;heir Siandeiar.lrg
up so creditably is that they are constructed by a concern whic spent ¥ & t
in scientifically experimenting before offering the product to the radio fleld. | ane s Or Our e
R
New Life We carry standard size panels of
5 Pl = ni - . O - N
Our “ACE” 4% Volt Block Bafttery is a proven powerful unit It’s just ol i : | the fo“owlng dlmens]ons in stOCk
the thing to boost your weak ‘B’ Battery. Tive of these units connected [iM e 2
together constitute one Navy size 221 Volt B’ DBattery. i . o 7,, x 20" X %” Regenerative size. .$2.00
ACE Quality is Superlative ani ACE Price Lower P X ': 6" x 14” X %” Consolidated size. 1.25
WRITE FOR CATALOG M ; ] & 6" % 6" x 14" o .50
. 5 7 i ” , "
(ACE Batteries are for sale at all leading dealers) ! o) o R 506 6006 0600 0a0 0 1.00

| - S - We pay postage
vom g e woue || || Lo FUNKE & CO.
e Prie B0 ! | | 223 Washington St.  NEWARK, N. J.

ACE BATTERY MFG. CO.

General Offices,

Factory,
485 Broome St. NEW YORK CITY 395 w. %rgadway Ne.
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J. O. Smith was the toastmaster and the
speakers included Professor A. N. Gold-
smith, Mr. David N. Sarnoff and Licuten-
ant Commander Patterson. A testimonial
was given to Mr. Godley for his successful
conduct of the trans-Atlantic tests.

To the banquet one ambitious amateur
brought with him a storage battcry, Magna-
vox and buzzer. This young man sat in the
gallery and, with a few “H1"s and other
appropriatec comments at the nrrht moment,
conveyed to his fellow-amateurs, in wmis-
takable toncs, his impressions of the various
speeches.

A good time was had by all!!

The Super-phone
(Contined from page 924)

Multiplex- tcl(‘phon} is possﬂ)le where morc
than onc of the “super-phones” is accessible,
thus offering opportunity for the transmis-
sion of a grcat number of conversations
simultancously over a single line without
interference, one with anothe1 When these
portable outfits are employed in open over-
head telephone or telegraph lines, the trans-
misston of audible commummtlons may be
negotiated for a distance of 100 miles.

The power consumed in the operation of
the apparatus is negligible.  Or, when ex-
pressed in concrete terms, (onvcmat!ons can
be flung for a considerable distance with
the consumption of only one-tenth of a watt
of current, which is one-five-hundredth of
the elcc111c1ty required in lighting a com-
mon clectric lamp. Speech thus conveyed
is said to be more distinet than ordinary
conversations over the telephone. In actual
opcration, the line to which the unit is at-
tached is tuncd or adjusted to an ordinary
radio set. Once this adjustment is =ffected,
further changes are unnecessary. Offices
employing thc novel apparatus can cither
usc batteries or 110-volt D.C.

Perhaps, it is permissible for one to con-
template the uses of this invention without
being accused of indulging in excessive im-
aginary flights. The Secretary of State, in
present or future cabinets, when (ransmit-
ting an important document of State to the
President, may cmploy this vehicle of com-
mumcatlon where privacy is insured for the
contents of the message. Brokerages in
New York City may negotiate their trans-
actions in stocks and bonds, where the ele-
ment of speculation demands privacy of
communication, by use of the “super-phone.”
Iuanl\ing establishments, removed from then
branch institutions, can conduct business in
secrecy by the appllcatlon of this invention.
Military strategists, with the clement of fu-
ture wars never entirely removed, may pos-
sibly safeguard their battleficld opcrations
from the enemy by drafting the services of
the latest offsprmv of “wired wireless” or
“line radio.”
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FIRCO JACKS

The complete line, which
engineers have pronounced
the best on the market and
in full keeping with the
high standard of all “Firco”
SRR T products.
A, -T-YPE 202J . 997 STERLING SILVER
. CONTACTS
O T - with nickel-silver springs.
vt ; Try them out and test
against others and note par-
ticularly  their resiliency
and perfect contact.

FIRCO BULL DOG PLUGS
Used with Firco Jacks

TYPE-34B

“The Harder You Pull, the
Tighter It Grips”’

The one plug that you DO

NOT need a screw driver or

soldering iron to connect.

FIRCO JACK PRICES
Single Circuit open.$ .70
Single Circuit closed .85
Double Circuit
closed ........... 1.00
3 Spring Automatic
Filament control.. 1.20
5 Spring Automatic
Filament control.. 1.50

fY.PE 203J Imamediate Delivery
Through vour local decaler

JOHN FIRTH & CO., Inc.

18 Broadway New York City

A Compact Portable Loop
Aerial Receiver
(Continued from page 924)

T NS,

affords a means for adjusting the receiver
to maximum scnsitivity.

The trunk-line equipment in its cntirety
weighs barcly 6o pounds. Tt is capable of
receiving messages, when using a six-foot
coil aerial, from broadcasting stations lo-
cated at distances from 600 to Soo miles
away. The wave-length range of the out-
fit is liberal enough to supp]y the neceds of
a varicty of services—ranging from 180 to
2,700 meters. The coil 1011(11 cmployed is
collapsible and admirably fits into the
scheme of things characteristic of this in-
vention—which thc writer describes as rep-
resenting compactness and convenience.

CANADIAN AMATEURS!

'HEADQUARTERS FOR THE BEST
RADIC EQUIPMENT

Write for Price List

SCIENTIFIC EXPERIMENTER, Limited'
33 McGILL COLLEGE AVENUE MONTREAL

Insure your copy reaching you each month. Subscribe to Radio News
—8$2.50 a year. Experimenter Pub. Co., 236 A Fulton Street, N. Y,
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MEMORIZE
CONTINENTAL CODE
ALMOST INSTANTLY

BKUMA YRLSBUG

Twe Hundred Beginners in
Forty-Four States Have Report-
ed Mastered Code in 30 Minutes.
In 45 Minutes. In One Hour,
One Evening, Etec., Etc, and
With Littie Practice Obtained
License as Radio Operators.

Do not be Satisfied to Limit the
Use of Your Radio Receiving Set
to Perlodical Broadcasts of
Muslec, Weather and Market
Reports, Etc.

Mastier Continental Code

end Understand .:verything you may hear at
gny time from anywhcre. Eventually add a send-
tng set to your outfit. Get in touch with the
World. Talk Back, Ask and Answers

Code Memorizing Records
MADE BY BEGINNERS WHO USED

Dodge One Dollar Radio
Short Cut

AND PASSED GOVERNMENT
EXAMINATION

W. A. Oettler, ‘Woodhaven N, Y.
Radic 2A0I 340 Woodland Ave,
Time required 30 sinutes

E. Gundrum Elizabeth, N. J.
Radio 2BXY 303 Cherry St,
Time requived one hour

Robert Gerbrick Philadelphia, Pa.
Radio 3BHP 2118 Hicks St.
Time required less than two hours

Mrs, Julia Garrett Fort Worth, Tex.
Radio 5PJ 303 So. Jennings Ave.
Timme requived odd moments ten days

J. E. Farqgubar Hamilton, Ont.
Radio 3DW Canada 18 Albert St.
Time required one hour and half

W. M, Adler New York, N. Y.
Radio 2BGC 576 E. 143d St.
Time required forty minutes

David E. Day  WINSTON SALEM, N, C.
Radio 4BM P. 0. Box 48
Time required 45 minutes

Roland Richardson Oakland, Calif.
Radio 6AVH 4258 Foothill Blvd.
Time required owe hour
INVESTIGATE
FOR TEN RED STAMPS
will mail DBooklet containing information
and Reports from 240 successfully self-
instructed beginners—many of them now
licensed operators.

No Instruments needed with this method.
Entire necessary expense for Code instrue-
tion One Dollar, and limited study of
Dodge Short Cut.

C. K. DODGE

Box 200 MAMARONECK, N. Y.

WIRELESS. TELEPHON GENERATORS

500 VOLT - lOO WATT - 3400 R.P. M.
FOR %OUNTING MOTOR GENERATOR SETS

RITE FOR' e
cATALOG [

TELEGR APHY

ireless) and RAILWAY ACCOUNTING taught thor-
wﬁls; mdsw;]:l::s gragnt opportunitisa. dest, largest ﬁt:l::lol

o, 8.
) tion. Catalog
ﬁi’l")gmnmes tc'eam "6‘?:?35:. vah:aranso. lnd..

xpenses low —

DODGE'S INSTI

The “niftiness” of this semi-portable ra-
dio receiving set is suggested by its adapt-
ability for service when. plugg ged in an elec-
tric-hight socket in the home or office, and
music and messages garnered from out of
space. The upper compartment or receiv-
ing outfit proper may be placed on the li-
bra:y table while the accessories to the
receiver may be snugly encasad in the low-
er compartment and tucked away in a cor-
ner in the interest of sightliness. The
practice as now prevnllno in homes and
offices where radio is griping its occupants
is {c scatter the wlreleas accessorics over
a “wilderness of space” and without regard
to orderly arrangement.

Suppose you desire to depart suddenly
for the home of a neighboring friend with
the object of enhvenlno the cvening with
the reception of music or other form ot
entertainment as, it circulates through
ether. This semi-portable outlit lends it-
self to “visiting” readiness almost instant-
ly and can be mstalled with like dispatch.
The upper and lower compartments of the
equipment are easily detached and quite as
readily rencw their contact. Rubber cush-
ions between the two compartments avoid
abrasion or effaccment of the twin-like
outfit.  Simply remove the strap which
circumvents the two compartments when
joined together and there is instantly a

disunion of the Siamesc twins, provmbla]l\
melqng

e i

How to Make a Radio
Concerta
(Continued from. page 930)

B g,

voltage is used on the plates of the last
three tubes. B is the “B” Battery, which

for maximum efficiency should have a volt- |

age of 200 to 300 volts with taps for the de-
tector, the radio amplifier, and the two first
audio amplificr tubes. The grid leaks shown
across the secondary wmdmﬁs of the audio
frequency tr?n%formers are necessary only if
a high voltage is used, so that the audio fre-
quency amplifier acts as a power amplifier,
their value varying with the make of trans-
former in use. For UVyiz transformears, a
resistance of 124 megohms is suitable, while
for other makes it may be slightly lebs

These leaks are not indispensable, but in
some cases have proved necessary.

The radio frequency transformers shoutd
preferably be of the iron cors type and be
so designed as to cover the band of wave-
length which it is desired to receive, and a
potentiometer P should be used so as to
keep the grids of the two first tubes at the
proper potential. The loud talker, not shown
in the diagram, should be connected between
the plate of the last tube, and the positive
of the “B"” Batterv: the field coil heing in
parallel with the filaments of the tubes,

The arrangement of these instruments
upon the board which may easily be re-
moved from the cabinet, is shown in the
photograph, Fig. 2. As may be scen, all
the comnections are made at the rear, with
binding posts mounted on a strip of bake-
lite, from which the wires to the batteries
run through a hole drilled in the separation
in the middle of the cabinet. The loud
talker is mounted in the battery compart-
ment, and is adjusted to the wooden sound
box installed in the phonograph cabinet.
This disposition not only saves space., but
also gives very good reproduction of the
voice and music received, due to the shape
and the material of which the sound box is
made.

A very important pomt to which much
attention should be paid is to use real good
“B” batteries. These batteries are often
the source of frying noises, remarkably loud
and steady when produced by cheap bat-
teries. If howling is experienced, it may be
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Design of Modern
Radioc Receiving Sets

T'he construction of an excel-
lent crystal receiving set which
tunes from 150 to Qoo meters is
described in this book. The out-
fit was planned for experiment-
ers who are just taking up radio
work, and want an outfit of the
simplest type, yet suitable for
radio telephone reception over a
radius of 25 miles. The set is
built entirely from G. A. Stand-
ardized parts which can be ob-
tained from the General Appara-
tus Company or its dIStrxbutom
More advanced apparatns is also
shown in RADIO RECEIVING
SETS.

The Price is

50c¢

Postage 4c

10

vou need a simple crys-
tal set for telephone
reception, see the dope
in

88-N Park Place
New York City

Send 10c for the new
G. A. Catalog

The General
Apparatus Co., Inc.

__ PATENT PENDING
$6:0011!1
Nuff Sed
Send for Pamphlet

MADN AND SOLD BY
L. W. GOODMAN
Drexel Hill, Pa,
WHOLLSALE DISTRIBUTORS
THE SAYRE-LEVEL RADIO CO.
905 Filbert Street, Phila. Fa.
Order direct or from your dealer

e, i 2

BUILD YOUR OWN
WIRELESS RECEIVING SET
e You can
SAVE
at least
$25.00

: assembling
yourself

Thmk of the pleasure and bDractical experience
you will gain in making your own set, with wave-
length range from 170 to 2.500 meters.

We furnish full-sized blueprint and complete de-
tailed instructions for making this set and prices
of parts for $1.00.

Write today and get started

& G. WIRELESS SUPPLY CO.

152 Chambers Street, New York City

K.
Dept. (54,
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stopped most of the time by connecting fixed
condensers between the grids of the audio
frequency amplilier and the "“A” battery.

The loop acrial used in conjunction with
tiis receiver should be about 3' square and
wound with seven turns of insulated wire,
spaced about 34" apart. The connections
from this loop to the cabinet may be made
with two picces of soft cord not cxceeding
3 or 4 in length, and attached to the plw'
which may be Inscrted in the jack J1 of the
diagram, so that the loop acrial may be re-
movul from the set and put aside when it
is not in use. Such a receiver has, under
vood conditions, quite a long range, and sig-
nals from well known broadcasting statrons
installed in the vicinity of New York within
2bout 20 miles, may be heard over a large
sized room, thanks to the loud talker. A\t
a greater distance the signals of course arc
not so strong, but may be heard loudly, if
no external noise interferes. By using a
pair of phones plugged in the second step
of the audio frequency amplifier, signals
from a great distance may be received.

Tn New York City, where the “Radio
Concerta” is installed, Ave telephone broad-
casting stations may be heard very strongly,
while three others come in very clearly,
though a little fainter. Such a receiving
outlit may be installed in a parlor without
marring the looks of the room, as other radio
receivers generally do. The cabinet chosen
may be of such a style as to match the other
pieces of furniture, and the loop aerial may
be easily hidden in some place, so that the
complete outfit does not look at all like a
radio set. It may be made by anyone hav-
ing a little hand practice, since only the
wiring and the mounting of the parts is to
be made, and although it cannot be classified
with the “cheap” outfits, it is undoubtedly
the ideal type of receiver for the home.

The Construction of an
Experimental Radio Set
(Continwed from page 433)

A s

as it may be. [Fig. 2 shows how any com-
bination of instruments arc assecmbled and
made to fit the cabinet. The juice panel
used is that described in an article on “A
and B Batterics From 110 A.C.” by Mr.
Swank in the Sept., 1921, issuzs of Rapio
NEws,

The main point about these pancls lays in
the terminal posts. The posts are No. 6/32
brass machine screws, $4” long, and cach 1s
cquipped with two hexagon brass nuts. The
terminals are restricted to the upper portion
of the panels and are connected to their
respective  instruments with heavy copper
wire, soldered. 1t is very casy to make and
change conncctions by the use of thesc
terminals.  The best circuit for your set

can casily be found and anyonc who likes
to experiment will find that there is nothing
lacking. Solid copper wire should be used
for exterior connections rather than strand-
cd wire; the reason for this i apparant. A
lttle thmmht will show why the terminals
are phccd gn the top rather than anywhare
else. The front wiring can be done ncatly
and will look very good. There are no di-
mensions on the paucls, for cach one of us
has different instruments on hand and a dif-
ferent layout will be required. 1t is pos-
sible to start with a Slmplc crystal detector
outfit and progress as circumstances permit.

To climinate any appearance of incom-
pletensss in the panel, a few false ends may
be constructed and the space not yet used
for mnels may be utilized, as shown in Fig.
2. Be careful to have cach panel only the
width required, no more. The terminals
may be lettered with white photographer’s
ink: there is no necessity for cngraving
them. Information regarding the \vorl\uw

IT SPEAKS FOR ITSELF

Loud Speaker

RADIO
HORN

Will amplify your signals, speech
or broad casted music without dis-
tortion.

This horn is constructed to fit any
make of receiver through the use of
an adapter under the base.

Works on one or two stages of
amplification.

Price Black Enamel, without
phone, $5.00 each.

Price, Polished Nickel, without

phone, $6.00 each.
Order through your dealer or direct from
us, remitting by money order the price of
=z horns, plus parcel post to your address.
i Shipping weight 4 lbs,

DISTRIBUTED BY

INDIANAPOLIS, I[IND. NEW YORK CITY
Hatfield Electric Co., Indianapolis, Ind. Continental Radie & sElectlric GorD..76 Warren|st.
NEW IERSEY Manhattan Electric upply Co., 1 Park Place
Economy AuToE\gﬁyﬁxllg' Co., Inc.. 268 Halsey St. Ship Owners Radio Service, Inc., 80 Washington St.

Radioc Distributino Ce., 4 W, Park St. PITTSBURGH, PENNA.
TOLEDO, OHIO Ludwig Hommel & Co., 530 Fernando St.
Marshall-Gerken Co., 27 Ontario St. Rebbins Electric Co., 830 Liberty Ave.

DEALERS—Write for Proposition.

RILEY-KLOTZ MFG. CO.

17-19 MULBERRY ST. NEWARK, N. J.,, U S. A.

USE JEW ELL INSTRUMENTS
in Your C. W. Set

To properly time up a C.W. set, in-
struments in the various circuits are a
necessity.

Jewell instruments for alternating, di-
rect and radio frequency currents are
designed especially for such work and
are proving their value wherever used.

Order from your dealer

Jewell Electrical Instrument Co.
CHICAGO

STORAGE BATTERIES

Designed Especially For

WIRELESS

KICO B" bntterles glve years of service. Are not I KICO ‘‘A” batteries. No mere acid eaten rugs er
harmed from short-circuiting, evercharging or stand- furniture. Truly a parlor battery. Box and Jjars
ing idla. One charge lasts from three te six moulded in one piece from aclid preof composition
months - while in the detecter Dlate cireuit. Can be many times tougher than hard rubber. QGuaranteed
recharged from your A.C. Hne in one hour. Money 18 months ou TFord, Chevrolet or any car taking
refunded If unsatisfied after ninety day trial. Prices battery 9% x 7% inches, but will last several years

as follows. as  wireless ‘A’ battery, Shipped ready for use
(With Panels) (Plain With Clips) | with hydrometer for testing at $24.00 or with woeden

32 voltS. oeeevneninnn. $11.00 $8.00 box and rubber Jars. 6 volt. $20.50; 8 volt, $27.00;

48 volts. 3. 10.00 10 volt, $33.00. All 80 to 100 A.HL.

68 volts 12.00 Write for particulars

KIMLEY ELECTRIC CO,, 290 Winslow Avenue, BUFFALO, N. Y.

Insure your copy reaching you each month. Subscribe to Radio News
~—$2.50 a year. Experimenter Pub. Co., 236 A Fulton Street, N. Y.
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| IMMEDIATE
DELIVERY

PANEL MOUNTING

Standard Variocoupler Parts

Variocoupler Rotors with rods....... $ .75
Variocoupler Tubes ........cvcuuvns 45
Standards for Variocoupler......... (1]

14 1b. of No. 22 Magnet Wire........
Bushing, screws and nuts for assem-
Bling

Total 3.5
“ READ 'EM”’
Binding Posts—

16 Styles
Antenna B Battery -
Ground Plate
Condenser Detector
Tickler Secondary
Variable Condenser Primary
A Battery — Grid
A Battery Phones
B Battery — Filament

Price 15¢ each

Switch Arms

Price 50¢ each
Knob 1347 Knurled or
Fluted Bakelite. Yever
1347

Phosphor  Bronze

Nickeled. Bushing to fit
up to 3” Panel. Switch
arms, same as above with
17 i

40¢.

radius knobs, price

from this Advertisement

The KUEBLER
RADIO
COMPANY

24 Boody Bldg.
Toledo, Ohio

Order

L}

Post - Paid
Anywhere

Radio Supplies
of Standard Makes

CHAS. G. ROSEWALL

I 93 Flatbush Ave.
Brooklyn, N. Y.

AMATEURS ATTENTION

If you want good radio apparatus at fair prices try
WILSON RADIO SHOP

272 Wilson Ave. Brooklyn,

N. Y.

of bakelite may be found in past issues of
Rapio NEws. It is well to keep the controls
most used nearest the base where they are
handiest. If the nuts on the terminals are
kept tightened, there will be no danger of
loose connections. The dimensions are on
the drawings.

Regarding the selection of apparatus, the
following notes may be of some advantage:

Honeycomb or duo-lateral coils provide a
set that may receive all wave-lengths, and
if you are doubtful of them because you have
heard that they are not as good as a vario-
meter set for short waves, I would advise
you to read carefully the article by Mr. J.
S. Brown in the May, 1920, issue, on short-
wave honeycomb coils. If you construct the
set of coils there described you will have
solved the short-wave question; that is, Mr.
Brown has solved it for us.

Standardize on some inexpensive, good
looking knob and dial and be careful in the

| purchase of small things such as rheostats

and sockets. The amount that can be saved
on each instrument by careful buying will
be found to mount up to quite a sum. In-
expensive instruments do not necessarily
have to be “cheap.” Small, formed, porce-
lain receiving insulators will do instead of
the more expensive moulded bakelite type.

Tt may prove of benefit to you if you look
up the following articles in Rapio NEWS ;
they may be adapted to these unit panels:
Sept.,, 1921, by Mr. Lewis, on I.C.W. for
the Amateur; April, 1921, by Mr. Read on
a long range recetver.

Note that the cabinet may be r,nad‘e very
easily because all the wood is 4 with the
exception of the 1” strips to which the pan-
cls are screwed.

Repairing Burned Out Am-
plifving Transformers

By Raymond Roof.

Amateurs who are using vacuum tube am-
plifiers and are experiencing a gread deal
of noise which can be traced to no definite
source, had beter test the windings of their
amplifying transformers, to_see if they are
burned out. A pair of receivers should not
be used as the capacity cffect of the layers
of winding of the transformer will gener-
ally be sufficient to caues a click in the
phones. A fairly sensitive meter should be
used, in connection, of course, with a bat-
tery. If one winding is found broken, the
core should be removed from around the
coil. If the primary is broken, the center
of the coil is very carefully removed and
if the lead-in wire connection is in good
shape, the coil should be carefully unwound.
Do not think the coil is ruined if you bring
a layer or two out with the center. If this
is done, simply break the wire and test the
coil again for open circuit., If it is still
open, continue unwinding,

As a matter of fact, the transformer is
not burned out at all. The trouble will usu-
ally be found where the lead-in wires are
soldered to the winding. A slightly acid
soldering paste is sometimes used, and, if
not entirely removed, will attack the wire,
forming cupric chloride, This is a con-
ductor and will actually carry the signal
current, with a great deal of noise, how-
ever, due to the poor connection.

If the trouble is not found in the first
primary conncction, the primary should be
completely unwound until the other connec-
tion is reached. If the wire breaks rather
often, it will probably be necessary to re-
wind it with some new wire. The new wirc
need not he as fine as that originally used,
nor is it necessary to put on the same num-
her of turns as was formerly wound on,
particularly if the transformer is an olde:
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WARREN RADIO LOOP
NO =

NO

WARREN
RADEDTO0E

[ 3> e 20 11 3>
Q== > =0

IF DAD SAYS—
“No AERIAL ON HIS HOUSE” don’t allow
his QRM to worry you, but purchase a
WARREN RADIO LOOP

famous on the Doardwalk at Asbury, Park,

N. J.

Type A737

Type A7236 (175-1000 meters)........

Send your ovder through your dealer or direct
to us with his name.

(300- 700 meters)........ $10.00
12.00

V-DE-CO RADIO MFG. CO.

Dep’t. N ASBURY PARK, N. J.
Send for bulletin No. T101

RADIALL NEWS

Antenna Insulators ........veeeeeanese $ .20
Detector Crystals, mounted............ .20
Dretector Crystals, unmounted.......... .10
Grid Condensers s..veeeveveeeeeas ceee. 420
Phone Condensers ........ccveveeneves .30
Binding Posts, Composition of 8/32...... .08
Nickel plated Contact Points.......... . .02
Wood Variometer Parts...........c.ee.. 1.75
SHABTS iieviiiiieieiiererineainneeian .10
Stider Rods  vuoveviiiiiiiiiinnrenneans .15
2 Slide Tuning Coil Parts, Complete.... 1.95
Switch Tevers ...viviiiiivniriuennnnns .35
Tin Foil, enough for phone condenser.. .10

Magnet wire, all sizes

RADIALL ELECTRIC CO.
187 PASSAIC ST. PASSAIC, N. J.

CARDBOARD TUBING

Seamless—Grey
IN ANY LENGTH UP TO 28 INCHES

Perin. or Per
Fraction Ft.
2%, 3 and 3814 in. diameter.... 3%c 30c
4 and 4% in. diameter........ 4c 35¢
5 in. diameter................. 4%e 42¢
5% and 6 in. diameter.......... 5¢c 50¢

Postage extra; shipping weight 1 (b, per ft.
Binding Post, Switch TLevers, Magnet Wire,
Switch Points, Sliders and Slider Rocs.
Write for our prices.

Dealers Write for Discounts

MICHIGAN RADIO CO.

(Formerly Jeffery, Crawford Co.)
2173 Hiliger Ave. Detroit, Mich.
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one. The turns ratio used now is often g
to 1; formerly, it seldom excecded 3 to 1.
This is because the bulbs now on the market
have different characteristics than those that
were sold some years ago.

Tor instance, the transformers that T used
in my sct were purchased from onc of the
largest mail order houses in the country.
They were excellent in  their operation;
using two steps, and an old phonograph horn
on one recciver, NA could be heard almost
a block away, on a good night. The turns
ratio was 3 to 1, wound with No. 40 enam-
cled wire. The primaries both went bad.
One had to be rewound. [ used a silk cov-
ercd wire a size larger. The D.C. resist-
ance was just half that before, i. e, 4350
ohms. The wire was not wound in layers;
about half the number of turns formerly
used were wound on. Now they work even
better than before, because the turns ratio is
greater. Since adding a step, KDKA, about
400 miles away, can be heard all over the
house, even down cellar; set is on second.
floor.

If the sccondary is bad, and the outside
connection is found Q. K., then the primary
will have to be unwound to get at the other
end. Perhaps, if one is carcful, the first
inside layer of the secondary can be reached
from one end, by pushing the paper away.

With a little patience and care, amplifying
transformers can be made as good or even
better than when new.

WIRELESS MARKET REPORTS
USED BY MANY AGENCIES.

The wireless is now being used by Statc
and Federal agents to broadcast national
and local agricultural market reports
throughout virtually the cntire country. Re-

ports on the national markets are dispatched
daily by the United States Department of
Agriculture from wireless stations of the
Post Office Department at Cincinnati, Oma-
ha, Washington, North Platte, Neb.; Rock
Springs, Wyo.; Elko, Nev., and Reno, Nev.
These reports are received by hundreds of
amateur wircless operators. National mar-
ket reports arc also reccived by State bu-
reaus of markets and argricultural colleges,
supplemented with local market reports, and
relayed by wireless telegraphy and telephone
to farmers, shipping associations, newspa-
pers, banks and other agricultural interests.
The St. Louis University at St. Louis,
Mo., was perhaps the first among education-
al institutions to broadcast market reports
by wireless. These reports are received by
hundreds of farnmers, shipping associations,
banks and other agricultural intercsts, and
a telephone company in Eastern Illinots,
which receives the reports, telephones the
news regularly to its 5,000 subscribers.

At Lincoln, Neb., the University of Ne-
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braska and the Nebraska Wesleyan Uni-
versity are cooperating in broadcasting crop
and market reports furnished by the State
bureau of markets. Both radio telephone
and telegraph are used. At Wisconsin the
State department of markets broadcasts na-
tional and local market reports from the
Univeristy of Wisconsin wircless station at
Madison. At Minneapolis, crop and market
reports are broadcast from the University
of Minnesota radio station. The Minnesota
College of Agriculturc has also assigned an
extension rcprescntativg to instruct the
farmers in the use of wireless receiving ap-
paratus. The College of Agriculture of
Cornell University has assigned an expert
for similar work, and to assist rural radio
clubs that are being organized in New York.

A high-powered transmitting wireless tel-
ephone is being installed in the office of the
Missouri State market burcau at Jefferson
City, Mo., and will be ready for disseminat-
ing market information about January fo.
Government reports from the larger market

COMPLETE $1.00

If your dealer can’t supply we will mail direct.

STAR CRYSTAL DETECTOR

This is a small high grade Detector.
is easily and quickly made.
light and perfectly balanced.
position.
TJewell

mounted.
Jewell make a wonderful combination.
to locate party then slip in Jewell and you are
set for the evening.
Jewel
in Aarch issue.

Newark Electrical Supply Co., Distributors for New Jersey

STAR MFG. CO.,

Adjustment
Movable parts are
Does not jar from
as the Radium
with crystal
Star and
Use Star

Fits the same socket
STAR. Comes complete
You ecan change crystal.

Both same price. Star 60c,

60c. Holder 40c. Jewell was advertised

Newark, N. J.

Condenser

The

Chelsea Amplifying Trans-
former is a supreme attainment in

the design of Audio Frequency
Transformers. It embodies the
highest grade of materials obtain-
able and proper design, which re-
flects the result attained namely
high amplification factor. It is un-
equalled either in electrical char-
acteristics or good appearance.

CHELSEA

Variable Condensers

.
(Die-Cast Type)
« L—0011 m. f, mounted
. 2,—.0006
. 3.—.0011
. 3.—.0011
. 4.—.0006 m. unmounted > 5
. 4.—.0006 m. f. unmounted, without dial 3.85
Top, bottom and knob aro genuinc bakelite,
shaft of steel running in bronze bearings, _a-JJU§t—
able tension on movable plates, large bakelite dial
reading in hundredths, high capacity, amply seD-
arared and accurately spaced Dlates.
Tnmounted types will fit any panol and are
equipped with counterweight.
Purchase from your dealer; if he does not carry
it, send to

. f,

. f. unmounted 4.75
f. unmounted. without dial 4.35
f. 25

NO. 50, PRICE AS SHOWN, $4.50

CHELSEA RADIO CO., 130 Fifth Street, Chelsea,

Manufacturers of Radio Apparatus and Moulders of Bakelite

“Chelsea Bakelite Socket No. 60”
This socket has a bakelite base sup-
porting four external, readily access-
able binding posts. The tube recep-
tacle is highly polished nickel and will
take any standard detector and am-
plifier tube as well as the smaller size
power tubes. It is primarily designed
for recelving circuits, and may be
mounted on either table or panel
Positive contact springs.

An added beauty to any radio station.
Price as shown, $1.00

Purchase from dealer.

Mass

your
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centers of the country will be received by
means of a ‘“drop” from the leased wire
system of the United States Department of
Agriculture, and transmitted by radiophone
to all sections of Missouri. Demonstrations
intended to interest farmers, decalers and
shippers in installing the necessary wireless
receiving apparatus will he held in various
rural comununities of the State, and it is an-
ticipated that telephone offices, newspapers,
chambers of commerce, county agricultural
agents, banks, high schools and cooperative
marketing associations will be among the
first to install receiving scts.

A most complete program in the dissem-
mation of market reports by wireless is be-
ing planned by the State burcau of markets
in Ohilo, a specially constructed radiophone
transmitter of the most improved type being
installed in the radio station of the Uni-
versity of Ohio for that purpose. The Tex-
as markets and warehouse departments are
also planning a markct news service by ra-
diophone for farmers, dealers and shippers
in Texas, arrangements being made to use
the radio equipmient of the University of
Texas at Austin.

The first national market report to be
broadcasted by wireless anywhere in the
world was sent out by the United States
Department of Agriculture from the radio
station of the United States Bureau of
Standards only a little over a ycar ago.
The department soon demonstrated the
practicability of utilizing the radio for dis-

GUARANTEED RADIO BATTERIES
Our new sales plan, selling direct from fac-
tory, mow enables you to buy famous Bell
Radio Storage Batteries less the dealers’ and
Jobbers’ commission—saving half! Guaranteed
in writing for 1% years. Bank References

LOOK

6 Volt it ampere..$12.00

6 Volt < ampere.. 15.00

6 Volt -~ ampere.. 19.50
Bell Batteries are also buil® for every make

and, type of automobile and on our new plan

of selling from factory to consumer you save

3055, Send $5.00 and any Dbattery will

be expressed, balance C.0.D.

subject toe your approval. Cata

log of auto batteries free

INDEPENDENT BATTERY
CO., 1988 Grand River Ave,

Detroit, Mich,

seminating market information, and rapid
progress in expanding the work has been
made possible through the cooperation of
State and Federal agencies. To make the
American farmer the best informed farmer
in the world is the aim of these agencies,
and equal progress during the coming year
will go far toward securing that result, say
officials of the Fedcral department.

How [ Soiv;lvly “B”
Battery Troubles

By P. J. Faulkner.
I may have been unfortunate in my selec-
tion of “B” batterics; T may even have
short-circuited them occasionally, but what-
ever the cause, they certainly were trouble-
some. [ finally conceived the plan of buy-
ing hashlight batteries and assembling them
in cigar boxes, on the thory that I could
test the cells one by one and discard those
that showed what I thought too great a drop
in voltage, replacement with new cells being
casy. Somchow or -other this plan did not
work out satisfactorily; for one thing T was
kept too busy testing and replacing calls
until T got so that I hated the sight of a
“B” battery. T at last decided I would have
to make a “B” storage battery, the decision
being prompted by an advertisement of a
New England concern to sell Edison battery
clements at 10 cents each, and I settled on
the Edison type on the strength of the per-
formance of an Edison “A” battery, which
I had had over ten vears, and which, so far
as service was concerned, was as good as
new. I stopped at a local carpenter shop
one morning and bought two pieces of soft
wood, 8" long, 714" wide and 4" thick, and
two pieces, 21" long, 714" wide and 34
thick. These were for use in making the
cabinet or stand for holding the cells, and
were finished and asscmbled in the follow-
ing manner: The two longest pieces, used
for shelves, were ruled off into 1%5” squares,
and at the intersecting points of the ruled
lines 1”7 holes were bored, there being 352
holes in four rows of 13 holes cach. The
shelves were then mounted between the
shorter pieces mentioned above, used as end
pieces, one shelf 134" from the top, the
other shelf 214" from the bottom. The
whole thing was then painted thoroughly
with hot paraffine. I then inserted in the

| oerLcTeR PANEL

cetver
shows  you
lowing
Three different aerials,

Short wave tuner
Long wave tuner.

S LR R TR L

PLAN CAREFULLY

AND SUCCESS
/" Plan Bureau Blug Prints

1.00P AERIAL

Complete set of re-
plans
out Details

how to make the fol-
(Vne stage amplifier.
Two stage amplifier

Three stage amplifier.
Detector unit. (VT) Loud speaker.

| THE PLAN BUREAU =it

IS ASSURED

Are cspee...iy  prepared to serve the amateur or
commerctal man-expert or novice. Genuine goodness
ind low prices have made them extremely popular
We receive letters of commendation almost every day.
OCR METHOD IS TO GIVE YOU CLEAR AND
CONCISE BLUE PRINTS FOR USING STANDARD
PTARTS AND MATERTALS THUS ENABLING YOU
TO BUILD CHEAPLY AND QUICKLY. WE DO
NOT SELL PARTS.

=i
€]

Proven VT hook-ups Proven VT hook-ups

Just for  receiving. 132 for phone transmis-
and separate blue prints «fon, 12 separate
exactly for 50c. blue prints for 50c.

Several cabnets. Several hook-ups,
18 blue prints in all giving every
detail needed. Right up to date.
Price $2.00 postpaid,

wWww . americanradiohistorv.com
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Your Battery at Home

Don’t be without the use of your Radio Receiv-
ing Set while vour battery is being charged by
some Service Station. Get's Valley Charger and
charge your battery right at home at one-tenth
the usual cost,

Attach the Charger to your home lamp socket
—atlach the clips to the battery terminals and
you will get 8 quick tapering charge which just
exactly charges your battery, but cannot over-
charge or harm it in any way. This Valley
Charger has no troublesome buib and will charga
your automobile battery as well as radio battery.

GUARANTEED “‘Satisfaction or Money Back.”
Send for one of these Chargers TODAY. .

VALLEY ELECTRIG COMPANY,: <
Department R ST. LOUIS, MO,
= = o « = Majl the Coupon » = « o =
Valley Electric Co., Dept. R, St. Louis, Mo.

Gentlemen: I am' enclosing money order (or check) for

.00 for which send me a Valley
Battery Charger with five-panel glass display case and

it
fndicator. If not satisfactory, will return it and get money.

Name

Address

Town

$120d $15

F. 0. B. St. Louis

Unconditionally Guaranteed fr 1 Year

U.S. Storage Batteries

Supreme for Wireless Telephone

Telegraph, electric trains, motors, lighting toys, ete.
6 Volts 40 amp. $ 0
6 Volts 60 amp. .. oo
6 Volts 80 amp. ..oeveieinnnnnnnnn $17.50
21 OTHER SIZES :

Price list mailed free. Dealers write for discounts
When the least money huys the hest, why not
save the difference.

Mail Orders filled upon receipt of price.

U. S. STORAGE BATTERY CO.
FAR ROCKAWAY, N. Y.

New York Distributors
Broadway Llectrical Nov., IHouse........ 324 Bowery
T. 8. Storage Battery Co. .4 Barclay St.
P. M. Dreyfuss...... 152 Chambers St.
Dreyfuss Sales Torpe..c..c.e., ... 179 Greenwich Ef.
Lyknu Auto Co. ..... ..606 Bergen Ave., Bronx
Beacon Radio Elee. Co. ..246 Greenwich St., N. Y.
Kensington Storage Bat. Co., 4416 18th Ave., Bklyn.
David IKilloch €O oevvvennn. 57 JMMurray St., N, Y.
Also on display and demonstrated at
N. Y. EDISON RADIO BUREAU
I5th St. & Irving PL 124 W. 42nd St.
Tremont and Monteray Ave., Bronx

\ M2§i51‘)-

Supplies in stock.

Finished sets.

Parts for Receiving and
Sending.

Radiotron Tubes, UV-
200, UV-201, UV-202,
UV-203.

For Immediate Delivery

Electric Service Engineering Co.

105 West 47th Street New York
Bryant 2743
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holes in the shelves 52 test tubes. These
measured 57 in length, and a trifle less
than 1” in diameter, although I belicve they
were rated as 17 tubes. At any rate they
fitted very comfortably in the 1”7 holes. I
had already procured from the New ILng-
land concern previously mentioned 52 Ed-
ison battery units, cach consisting oi one
positive clement between two negative ele-
ments, the elements being separated with
strips of Dlotting paper, and the whole
held together with rubber hands, one at |
the top and onc at the bottom. Nickel |
wire, No. 18 gauge, cut into 4" lengths, was
twisted around the elements for couneciors.
1 tried soldering these the [irst time, but
after two weceks’ use found most of them
loosened by corrosion, so I had to do the

work again, twisting the leads on tightly UP-1368 =325 W-C W~TRANSFORMER
but carefully, and they have given me .no
trouble since.  After placing the elements .

in the cells the nickel wire leads were cut
off about 1" above the tops of the cells,
the projecting cnds heing given a slight
twist and soldered. in serics, of course;
that s, the negative element of one cell to
the positive. negative of the next cell, ete.
The free positive wire at one end of the
battery, and the free negative wire at the
other end, were clamped tightly under bind-
ing posts mounted in one of the end pieces
of the cabinet, near the top. The battery
was now rcady for the solution or elec-
trolyte, which was made by dissolving one

under the name of the
pmm([l of potassium hydroxide in four Phlladelphla Wireless
pounds of distilled water. The potassium, :
which comes in sticks or pencils, should be Sales Corporatlon'

dropped in the water one stick at a time,
and the solution allowed to cool before

The Sales Division of the
Philadelphia School of
W ireless Telegraphy will
hereafter be conducted

EVERYTHIN

adding another stick. The chemical reac- W e are authorized Radio
tion between the potassium and water is : . -
quite violent, and considerable heat is Corporatlon JObberS mn-

evolved, hence the nccessity for making the
mixture gradually. Care should be exer-
cised in handling the electrolyte, as it is
quite irritating to the skin, and will quick-

cluding the famous
Westinghouse line of

ly cat holes in one's clothing, also in car- Receivers.

pets, rugs, table covers, etc. Using a small

rubber syringe, cach tube was filled suffi-

ciently to cover the clements, and on top Trade Mark The new General Elec-
of the solution was placed a thin layer of egistere . ) .
paraffine oil to prevent evaporation, which tric Receivers will be
takes place quite rapidly otherwise. The .

part of the city in which I live is supplied carried by us as soon as
with 110 volts direct current, making it a released.

simple matter to charge the battery by con-
necting it across the line in serics with a
16 ¢. p. carbon lamp. The amount of

charging required has been surprisingly

small, :ot\vithstanding the battery isvuscd PHILABELPHIA WIRELESS SALES GURPURATI[]N
on a detector tube and two lamplgl%'iug
tubes, and for several hours a day. hose . . .
operators making such a battery, and having 1533 Pine Street Phlladelph1a, Pa.
alternating current, will have to rig up a
small clectrolytic rectifier, which can be
done without much trouble or expense. My

battery has been in use since last May and
has given no trouble whatsoever and has J OBBER S AND DE ALER S IN RADI O
never failed us, which is a whole lot morce ]

than could be said of the dry batteries we
used to buy in such numbers. At the

ime the 32 cells show 68 volis. |
Pllligmt](fta?n(}(()stt 15:153 ‘FI(C)( ;ndS ]TO\;mve f\o(iullsd E X P E R I M E N T E R S H

it worth many times that amount in free- Buy your wire direct from the makers, and save money. The following
dom from trouble, worry and inconven- prices on plain enameled magnet wire should interest you.
ience. For the benefit of others T append per 1b. No. 22........ $ .44 per 1b. No. per 1b.
a detailed list of the various items, to- per hl; II:IIO' 23........ .46 per 1b. No. per 1b.
cother wit ost. per 1b. 0. 24........ .48 per lb. No. per lb.
S Plz ﬂ}ic o droxide e per I, No. 25000, 50 per Ib.  No. per Ib.
i . totass UmY 1_\(17 xX1ae, 9(2 cente. per 1b. No. .53 per ib. No. per 1b.
32 test tubes, New York, $r.80. per lb. No. .56 per lh. No. per 1b.
No. 18 nickel wire, $1. gz: %E §°' gg Lo ig gm 39 1.40 por lg.
Pt . . i 5 0. . per 5 0. 33........ . per 1b.
52 Tdison baftery units, $5.14. . per 1b. No. .67 per Ib. No. 40........ 1.90 per Ib.
Miscellancous—lumber, paralffine, paraffine per 1h. No. .71 per 1b.

oil; etc., about $r.16.  Total, $r0. No order accepted for less than $1.00 er less than one pound of a size, Terms cash with
i order. Add 10c¢ for each spool. Do not forget to add postage.

HOME SWEET HOME. American Enameled Magnet Wire Co.  Muskegon, Mich. |

Dumb: “I hear they've built a home for
wircless operators.”

Bell: “What do they call it?” ; - s
Dumb: “Listen Inn.” Insure your copy reaching you each month. Subscribe to Radio News—$2.50

Iy BERNAKD SALZBERG. t a year. Experimenter Pub. Co., 236-A Fulton St., N. Y. C.

www.americanradiohistorv.com
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MAKE NO MISTAKE!
The
Klosner
Vernier
Rheostat

Patent

Pending
is the only Vernier Rheostat made
havmfr the exclusive feature of
using but

ONE SINGLE KNOB

for both rough and fine adjust-
ments. This feature allows the
symmetrical appecarance of the
single knob to be retained when
mounted on a panel with other in-
struments, and, at the same time
adds to the simplicity and ease of
operation in obtaining the neces-
sary fine adjustments “for best re-
sults from the modern critical
vacuum tubes, especially when re-
ceiving phone and C.W. signals.

We invite comparison with any other
filament rheostat now made,

Look for the name KLOSNER
moulded on the base.

Your Dealer has them or send direct
to us.

Price $1.50

Shipping Weight One Pound

A Two Cent Stamp Brings Interest-
ing Literature,

Made Only by The Originators

The KLOSNER IMPROVED
APPARATUS CO.

2404 Crotona Ave., New York,N.Y.

3-Coil Mounting, fits all standard coils.
Mica grid condenser and grid leak mcunting..
Grid leak mounting .................ols

Variable Cendensers
$4.50; .00075, Mfd., $5.00; .001 BIfd., $5.00; .0015
Mfd., $7.50.

MONTROSE MFG. CO.
619 St. Johns PlL.

.$5.00 postpaid
.50

(Square Law): .0005 Mfd.

Brooklyn, N. Y.

Radio Opportunity
By Howard S. Pyle

The writer has been keenly interested in
the recent articles by Mr. Armstrong Per-
ry, pointing out the vast field as yet uncov-
ered by the radio dealer, or even by an am-
ateur experimenter in a public way. Being
much in sympathy with Mr. Perry’s sugges-
tions and often wondering why some of our
numerous radio circles did not seize the op-
portunities to put radio before the public
eye, a few efforts have been made by the
writer to place radio on a more understand-
able basis to the general public. His efforts
have been very successful both in the line
in which they were dlrected, and later in
a financial way. Perhaps a few words on
the methods used, will not be out of place.

Having been assigned as operator on an
Alaskan commer(:lal radio circuit, commu-
nicating with the States, the writer’s duties
located him at Ketchlkan Alaska. Upon
investigation, it was found that radio was
considered indispensable by the population,
as a quick and sure means of communication
with the United States, paralleling the army
signal cables. However, the apparatus, its
operation, functioning, etc.,, were all a mys-
tery to practically the entirec population of
not only that particular town, a place of
several thousand, but to the entire territory
And radio was c]osely associated with their
everyday life.

It was determined that the only plausible
way to promote an active interest in radio
as a science, was through the younger gen-
eration, in an amatcur way. [Further nves-
tigation disclosed the fact that there was
but one boy or young man who was really
interested in radio work. A start was made
with him. Simple apparatus was furnished,
to enable him to hear local work in Alas.
kan waters. His interest grew, and also
that of his parents. This led to a corre-
spondence course in fundamental theory of
radio. The next step was a vacuum tube
receiver, capable of bringing in the long
wave long distance arcs. His progress was
steady, and it was not long before an ama-
teur license was granted. A position as
messenger boy for the army cable office put
him in still closer touch with communication
systems, and he has finally developed into

a lad who can talk and write intelligently
of radio subjects. This is easily proved by
an article appearing in the October number
of Rapio NEws, entitled, “Radio Receiving
at Ketchikan, Alaska,” by R. A. Anderson.
That’s the lad, and its hard to believe, from
the intilligent handlmv of radio phrascolovy
apparent in his artlcle that but two years
ago, his knowledge of radio was limited to
an intense desire to “know what it was all
about.” More to his credit still, is the fact
that all his problems were worked out by
himsclf, there being no other really “dyed
in the \Vool’ ham within many miles. What
little assistance the writer rendered him,

only served to fire his desire for greater.

knowledge. With the start made by this
one Alaskan lad, it is noted that there are
now four licensed amateurs in Alaska, and
in Ketchikan, several other young fellows
were mterested to the point of installing ap-
paratus for receiving signals. Ketchikan is
coming along mcely as an intelligent radio
communlty

Alaska is an extremely difficult place in
which to start anything of the scope which
radio experimenting should have. Its towns
are many miles apart. separated by high
mountains and impassable forests; its only
coastal transportation by means of boat.
Many hours are consumed in passing from
one town to another, and the expense is
great. Activities must then be limited to
local territory. But not so in the Startes, to
wit :

After fourteen months on the Alaskan cir-
cuit, the writer was transferred to his pres-
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RECOLA

(Patent Pending)

Radio Sound Amplifier

Insert any standard telephone rcceiver and
vou will have a perfect clear tone loud
spcaker. Stands 14 inches high with a 104
inch bell.
Furnished in black enamel—$r2.50.
Shipping weight 6 pounds.
Dealers—Write for proposition.
Manufactured by
RADIO ELECTRIC COMPANY

Fremont, Ohie

Would You Spend a DOLLAR
to Double the Value of
Your Radio Receiving Set?

Then pin a dollar bill to a note with your
name and address written plainly thereon
and mail it to us, AT ONCE! We will
send you postpaid, a handsome, novel and
wholly original radio diary and instructor—
in which you ean record interesting and
valuable radio news, concerts, lectures, es-
says, sporting events, for a year—starting
any day you wish,

AYRE’S RADIO
DIARY i..ificor

Diary also contains a treatise

cn instruction written by a
radio expert especially for be-
o ginners. Get your copy of this

diary by ordering one today.
Supply is lmited. SPECIAL
PROPOSITION FOR DEAL-
ERS IN RADIO MATERIALS
TO HANDLE THIS DIARY
IN ALL PARTS OF THE
COUNTRY.

WILLIAM W. AYRE & CO.
Dept. G Montclair, N. J.

PAPER

TUBES

FOR WIRELESS
ALL SIZES ON HAND

FOR IMMEDIATE DELIVERY
WHOLESALE & RETAIL

BAEHM PAPER 0., INC.

New York
Bet. Church and Greenwich Sts.

219 Fulton Street
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ent station, located in a town, which with
its neighboring town, both side by side, has
a combined population of twenty thousand.
After getting scttled down, the writer
thought that certainly a place the size of
these towns must surely have a considerable
number of radio cxperimenters, particularly
with a radio station and radio experimental
laboratory located here. Accordingly, an
automobile trip, covering all the passable
streets in both towns was made, scouting for
the tell tale span of wires from the family
chinney to the ncarest trce. The result
was a total of three woeful appearing an-
tennac.  Surely therc must be more interest
in radio than the evidence showed, and, ac-
cordingly, the writer placed a notice in the
local papers, iuviting all local men and
boys, interested in radio, to mect at his home
a certain evening, to discuss plans for the
formation of a radio club: a mcans never
failing to promote interest in the art
Scating arrangements were made for about
fiftecen. At the time sct, it was found nec-
essary to carry in two planks and place
them on hoxes to accommodate the num-
bers.  Twenty-six altogether!

Another ex-amateur, associated with me
in my daily radio work, assisted in explain-
ing to the gathering, just what possibilitics
there were m the game and what we hoped
to do with the material then present. It
was found that the club idea was strongly
favored, and inquiry elicited the information
that several half-hearted attempts had ben
made to form such an association, but noth-
ing cver materialized. All the prospects
were new to radio, other than a little fuss-
ing with crystal detectors and bed spring
acrials, There was no “before the war”
amateur available to get them
This, mysclf and associate proceeded to do.
The result of our efforts is the present
KITSAP COUNTY RADIO ASS’N, with
a membership of thirty-five, and with a
voice in the radio affairs of the Northwest.
The association was only formed last
February, with quarters in the local high
school, but has since expanded to larger
quarters, and installation of a club ts soon
Lo commence.

The writer rarcly is home for half an
hour hefore some budding radio genius is
at onc door or the other, with a request for
a new hook-up, or proudly displaying a
workable picce of home made apparatus, or
perhaps wishing to delve into my “junk-
box” for a few parts to complete a set,
The apparatus is not “hay-wire” cither. It
is good staml:nr(]'stuff, and a number of ex-
cellent regencrative sets are installed. The
man without a vacuum tube is now con-
sidered locally as the merest beginner, and
less than cight months ago, there was no
vacuum tube installation, other than the
writer’s, within our membership,

The demand for small parts, etc., or the
large amount of radio construction among
t!le local fraternity is so great, that up un-
til recently, the writer has carried a small
stock of such parts at home, at catalogue
prices for the accommodation of the boys.
He has succeeded in interesting a local elec-
trical store in the radio game, and will ar-
range a stock of such parts as are ordinarily
in demand for construction work.

Just recently. the Seattle Post-Intelli-
geneer, a popular morning  daily, has in-
stalled a radiophone, and gives musical se-
lections and late news of the day. in a regu-
lar cvening schedule,  This service also
boosted radio in this vicinity, and the writer
had a receiving apparatus and loud speaker
working nightly in a popular down town
poolroom for about six weeks, for public
demonstrations.  The entire world  serics,
play by play, was reccived by this mecans.
and the finals received several innings ahead
of the regular leased wire service. All this
made a sharp turn upward in the radio in-
terest curve, in this locality, and the club

started. |

¥
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“B”

Satisfaction
prepaid $5.00.

Away with your
BATTERY TROUBLES

HERE IS THE “B” STORAGE BATTERY YQU HAVE BEEN WAITING FOR.
PRICED TQ ATTRACTIVE LEVELS WITHIN REACH OF ALL.
RECHARGEABLE At any service station; cost should not exceed 25c,
LARGE CAPACITY Over 2,000 Mille-Amp hours.

VARIABLE VOLTAGE 18—20—22—24 volts.

STOPS HISSING—Hissing, howling and frying noises eliminated.

FULLY CHARGED All batteries shipped fully charged ready for use.
PASTED PLATES Rubber and wood separators.

guarauteed or money back.
If Tube C301 is wanted in place of C300, add $1.50,

JACKSON BATTERY CO.

1124 JACKSON BOULEVARD

o e | W R

Are YOU
Old at 40?

Perbaps the most common cause
is the disturbed condition of an
important gland. Even men of
{ron constitution are not excmpt
from this amazingly common
irregularity. We have for limit-
ed distribution, an etbically accurate, ecducational and

interesting FREE BOOK

1ts message may prove of unsuspected value to you.

It explains how a disturbed condition of this vital gland
may cause sciatica, backache, painful and tender feet, in-
terrupted sleep and other extremely uncomfortable and
often scrious conditions, It tells of Thcrmnl:ufi, 2
simple means by which the essential of a new l:lyzlcnlc
principle. done into convenient form corrects this pros-
tate gland dition and its d: health faults
without medicine. massage. or knife, The fecord of its
success for five years is incontrovertible.  The book is
free. Simply address

THE ELECTRO THERMAL CO.
6001 Main St., Steubenville, Ohio
i
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Prepaid
or from
your dealer

i)

&

JAXON

Armored Radio “A” Battery

One piece Rubber Compound !‘Permancata’

Case, lcat and Acid Resisting.
Non-Leakable
Nou-Conductive
Non-Deteriorating
Rubber protected cedar insulation-—the good
qualities of both and none of their faults.

Sold singly or in combinations.
A\ 6 Volt Storage Battery with
Cunningham Tube C 300

i A s

Amps. DBattery only With C 300 Tube
(1] 17.50 $22.00
100 22.50 27.00

Sent by erpress collect.  Tube only

CHICAGO, ILLINOIS

Globe Radio

Batteries

DESIGNED ESPECIALLY
FOR

WIRELESS

SAVE YOU 507 OF USUAL COST
AND YOU GET AN UNCONDITIONAL
WRITTEN 2-YEAR GUARANTEE

Compare the prices below with those of any other
make of battery. You will find a marked saving ir
ihe Globe Battery and the guarantee is backed by
an old cstablished organization,

Volts Amps. Price Volts Amps. Price
6 40 7.00 6 80 $13.00
6 60 9.00 6 too 15.0C

Shipped Fully Charged Ready for tnstallation
Pegin now to get 1009 battery service at half cost
by semding us your agrder today.

GLOBE BATTERY COMPANY
1219 S. Wabash Ave., Dept. R, Chicago, IiI.
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LEARN ELECTRICITY

has felt it in incrcased membership. The

Make vour successtul future a certainty. We teach writer is often stopped and questioned re-
Ly prac.ical work ard sciertific methods under prac- n lino r i b ol 5
iical working conaitions. Speccialists for 16 years in gardmg radio Dy persons entirely unknown
training young men for to him, and it is gratifying to see the grip
ELECTRICAL ENGINEERING which the art is getting in this locality. A
WITH B. S. DEGREE IN 3 YEARS. local newspaper cv. - instz i
Electrotechnies 12 to 24 months, Electrical and Me- _ s baper U \_“ p_lans th. installation
chani'cal Drafting 9 months, Automotive Electricity 3 of ICCE‘IVIUQ apparatus 10r news purposcs.
months, Armature Winding and Motor-Generator Re- As for the future, our club will soon have

pair 3 months, Practical Applied
Electricity 6 months,

A place for every student regard-~
less of age and education. TUp r
to date laboratories—Ilarge faculty i
of Xpecialists, individual instrucs F

automobile delegates visiting the surround-
ing small towns in the county, urging at-
tendance at the weekly meetings of out-oi-
towners who are inferested in radio. We

tion, Low Tuition, Athleties and F¥ . T = -
suxdentac‘ti‘itie‘s. Write for latest ™ will also demonstrate actual apparatus at kn_ifﬁ‘ﬁpcjl& to a demand
GOt ey e public functions where possible. Future arising from our success
. . activities are unlimited. We are going in tsaching commercial
SCHOOL OF ENGINEERING g Radio we offer a
" OF MILWAUKEE strong, and have not yet suffered a set-back. .

R.N.—3—4I15 Marshall St.

Summing ing it § rtai -
TR g all things up, it is certainly sur

prising, the opportunities that arc available Specnaﬂ

(5175 LEARNERS Smre o7a] | mabn oF ol tob wonis"Vonders na | OORRESPONDENGE

$1.75 LEARNERS SETS $1.75 l gives a solid base from which to direct activ-

. e e
With Code amd Instructions I itics. Radio is not a passing fancy for a ) _GOURSE in GITIZEN RADIO
l - lad, or the older people either. Mothers Giving in non-technical way conplete
I and fathers appreciate the fact that their instruction in fundamentals, and prac-
I boys are kept from the evil influences which tical explanation of “hook ups” and
I are so easily fallen in with when the minds a hundred details amateurs need to
l o7 etk | i are not occupied. A radio set at home is know,
B the f{inest means known to kcep your boy off end 25 .
5 . C jor
I 60c BU ZZERS 60c I the streets, interested in a wholesome pas- Th S I 2 £ fO ElrSt dLesson .
Hightone; silver cogtacts; tone adjust- time, and at the same time learning some- op:raigif ubseiz?g ;}%psiif:ie olfronggseirdc;:%
l mentn&?fapgsdt;;dtop. I thing which he can put to actual commercial school is again in position to guarantee
Watch for the Aiax “All Vernier” value should he so desire. And, too, Dad F°Slt.1°b“5 for graduates. Both land and
I atch for the Ajax ernier will often find it easier to keep the home iﬁicigsfu{m:‘;cﬁfg?' Our school has most
Rheostat I fires burning brightly for the whole family,
AJAX ELECTRIC CO. if a few of the many radiophones are tuned Send for 44 page Catalog Free
Palmer St. Cambridge, 38, Mass. in of an evening. Get busy, dealers and local
e e e e wees wwm owem | clubs. If there are neither in your locality, : MASSAGH“SETTS RAmﬂ and
one of you live young fellows, get busy
and start the ball rolling; there’ll soon be TEI.EGRAPH SGHUUL Inc.
both. Its the grandest game on earth and i
g : ston St. .
9 Out Of 10 we want the whole world to know it. You =y oL Boston, Mass

& 11 DEMAND tell em ! Formerly Boston School of Telegraphy. Established 1303
radio men W1 A our *

STORAGE B BATTERIES for

econorily, efficiency, service and ab-

sence of tube noises, when shown RADIO GUARDS SHIPS ON GREAT

how results will follow their use. LAKES.
Let us show you. It is virtually impossible for mariners BARGAINS UNEQUALED

Amateurs and Dealers send for de- cquipped with wireless to get lost in the

E: . Great Lakes today; the Navy maintains a
scriptive literature. i chain of fifteen short stations from Duluth CHICAGO
_We also sell parts and supplies. t? Buffalo, three of which are located in SALVAGE
the so-called “Graveyards™ of the Lakes, and
HUGHES ENGINEERING CO. | a ship can keep in constant touch with its
P. 0. Box 57, Terrace Park, Ohio ho}"flle port provided its headquarters is fitted STOCK
with radio. STORE

509 So. State Street
WE WILL FILL YOUR ORDER FOR Chicago, Illinois

RADIO EQUIPMENT . Complete line of
Finest Stock — Lowest Prices — Prompt Service RADIO GOODS

Distributors for Amrad Equipment, Ace D. Batteries, Rad’0 Loud erte for.our qttraCtlve
and other first quality Radio Apparatus. Price List

' RAD’O LOUD MAGNET WIRE AT LOW PRICES

LS “Two in One’’
COMBINATION LOUD SPEAKER AND PHONOGRAPH ATTACHMENT

“Listening in” on the broadcasting program no longer an effort hut a pleasure with the
Rad’Cr Loud

PRICE COMPLETE $5.00
Send for descriptive watter.

WE CARRY FULL LINE OF COPPER WIRE:

Tinned Antenna Wite ........ .o ittt
7 &rand Antenna Wire
Plain Copper Wire ......ccoevuioniaan.

' YOUR SHARE?

Here is a chart showing the location of
every Broadcasting Station in the United
States together with the wave lengths they
send at, that will tell you at a glance
what stations You can ‘“‘get’ on your set.

TFixed Condensers, G. W. Sliders and Rodz “American’ knohs and dials
of insulated material. white or black, price..... e 50¢

There May Be Some You Are Missing
Tull instructions furnished with each chart.
Sent prepaid upon receipt of 50c in  stamps
or imoney order.

Declers—Write for discount. Mail orders promptly filled.

AT LAST! A PERFECT RADIO FREQUENCY
TRANSFORMER . . . . . . PRICE $6.00

AMERICAN RADIC EQUIPMENT CO.
31 NEW STREET, NEWARK, N. J.

Address Dept. R- N. 4

RADIUS MAP CO.

827 St. Johns Place, Brooklyn, N.Y.
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Both owners and opcrators, it is said, are
rapidly coming to install mdlo on their
ships, scveral companies having their entire
flects and home stations so eqmppcd many
of them through the purchase of surplus
Naval radio L([lllpﬂ](‘llt

By lhc aid of the Naval compass stations,
situated at Whitelish Point, Detour Point
and Grand Marias, along the dangcerous con-
necting link between Lakes Hmon and Su-
1)uir)r cross bearings can be obtained at
any time and vessels A])plO'thll]“ each other
in fog or snow can casily detcrmine their
relative positions.

The muse of the Naval radio stations at

Alpena, Buffalo, Chicago, Cleveland, De-
troit, Duluth, Lagle Tlarbor, Great lales,

Mackinac Istand Manistique, Milwaukee and
Whitelish Point, for relay purposes, saves
detayed and cxpensive communication when
contact with the owner or operating office is
necessary. It is Dbelieved that very xoon
every ship on the Lalkes will be eyuipped
with radio just as all trans-Atlantic steamers
are cquipped, for safety and convenience.

EMERGENCY SEAPLANE TRANS-
MITTER.

Expressing his preference for flying over
the land, a Suutllun native is said to have
remarked, “When you fall on the land, dar
Vou 1s, hut over de water, \\hcn sumpm
happcns and you lands, whar is vou”? His
fear of not l\nowmo his position in a forced
Janding at sea, have been pmctlcally elimi-
nated by recent Naval radio experiments.

An emergency transmitting cquipment is
now carried on all Naval multi-motored
planes, which permits the sending of radio
messages even after the plane has landed
on the water, precluding the use of its trail-
ing acrials cmployed when in the air. A
second light antenna and two kites arc now
carried, one kite for light and onc for strong
winds, with the antennae attached to a recl.
When a double-engined scaplanc is foreced
down. the radio generator is put in the wind
stream of the good cngine, and the antenna
wire flown on one of the kites. A special
canvas screen rigged in the wind stream
concentrates its force on the wind-driven
generator fan so that, with the motor turn-
ing slowly, the radio gcncrator will develop
full power for sending messages, a distance
25 per cent, greater than from the air. The
kite also offers an ohservable mark some
distance over the sca.

The experimental and development work
was done by Commander Alhert H. Taylor
and Licut. C. D. Palmer, of the Anacostia
Air Station, and representatives of the Bu-
reann of Fngincering. Although developed
especially for bi-motored planes, it can be
used by a single motored planc if the engine
will operate, and in any event the kite will
come in handy, as an aerial buoy for the
scarching party. Tt is pointed out that had
the N. C. planes. which crossed the Atlantic
three vears ago, been so equipped, contact
with them would never have ceased and
two of them would not have been lost tem-
porarily causing much concern  to  both
themselves and the waiting world.

THE ARMY RADIO NET.

On April 1, the Army Signal Corps will
take over the transmission of communica-
tions to practically every part of the United
States proper, for the Governnmient. Al-
though few of the Government officials real-
ize it today, on April 1 the Traffic Section
will become the Message Center of the
Army, and all Army communications from
\Vashmrrton will bhe cleared through it
whethier vadio or wire messages.

Not all of the Signal Corps war devel-
opments were revealed; some of them were
preserved within its confines and by diligent
work and constant effort a system of con-
tinental communication strctchm«r from the
Atlanti~ to the Pacific, and the Great Lakes
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functioning. The “Selector”

in addition

NEAT

Rear View
“SELECTOR”

Wiping Contacts
Positive and Sure.

a@\

J g

Can be mounted on Coupler or Coil Direct.

126 Liberty Street

“SELECTOR”

Patent Pending

A RADIO SELECTIVE TUNER OR
RADIO MULTIPLE CONTACT SWITCH

For Catting in Vario Coupler, Loading Coil Taps, etc.

The “SELECTOR” reduces the leads to a minimum. Short Leads in Radio
Instrument wiring are not alone necessary, but are imperative for proper
combines all these very essentials, and

COMPACT

Twenty-five Years Experience Staplizes Our Product.

NORRIS ELECTRIC SPECIALTIES CO., Inc.

Radio Equipment
Electric Engineering Specialties

POSITIVE

Side View
Mounted on Panel—two handles in one
space—Compact also for table mounting.

contacts on front of Pancl.
labor and 1s compact.

Replaces
Saves space,

Price, $4.25

including Parcel Post anywhere
in United States

We Know.

New York

Of high grade construetien, designed fer the purpese
of instruction in audible or visual slgnals, witk the
International or cther codes based en the det and

dagh principle.
simplicity, compactness and durability.

It is sclentifically made for efciency,

U. S. GOVERNMENT RADIO
BLINKER SIGNAL SET

A model of perfection and all-around utility,
ofﬁcially adopted by the U. 5. Army Air Serv-
ice, U. 8. Marine Corps and Navy Department
Bureau of Steam Engineering. It is a self-
contained unit, and may be operated on the
table, in the lap, or in any position desired.
Note detachable arm.

Special Price $6.00

Ask your dealer or write us.

Frank B. Perry & Sons

Newton Center, Mass.
Providence, R. 1.

A welcome addition to your library!

Expsrimenter Publishing Company, Inc.

Send $2.50 today, plus postage for 7 lbs.,, and your copy
of bound volume No. 2 of Radio News will come forward by return mail

236a Fulton Street, New TYork City
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INSTALL THIS RTS STANDARD
DETECTOR PANEL

ONLY

*5.95

Assembled
(Without
Tube)
Prepaid
by Insured
Parcel Post

€ g
Back of Panel
is a correctly designed panel
made of best grade Formica, Its signal
strength is unequalled by any other
tested in our laboratory. The exclusive

use of silver plated wire greatly in.
creases ifs efficiency.

We guarantee the RTS Detector panel
to be exactly as represented and will
refund your money if you are not satis-
fied.

Order TODAY before the price goes up
RTS RUBBER BINDING POSTS

These posts are as fine as any you can find.
Bushing heavily nickel plated. Give the ama-
teur’s instruments the appearance of a first class
outfit. Per Dozen, only - -~ - -~ $1.25

RTS BUSHING LEVER

This Bushing Lever is well designed and beau-
tifully finished. The knob is the well known
Marconi type. Spring lever is 1%4” long with
ground ends insuring smooth adjustment. A guide
bushing raises the lever to proper height for all
switch points. rice, each 60c.

AERIAL WIRE
A new shipment of Lake Superior solid cobper
No. 14 aerial wire. An exceptionally good buy
at 58c. per 100 ft.

NEW CATALOG AND SIGNAL LIST

Serd today ‘for new iHustrated catalogue
which also gives list of signal abbreviations

RADIO TESTING STATION

Dept. R-4 25 Sturgis St.
BINGHAMTON, NEW YORK

Here

to the Gulf, has been perfected. As late as
last week, the Signal Corps was asked if
it could transmit a message by radio to a
distant station, to which Capt. R. B. Wolver-
ton, Chief of the Radio Traffic Station, re-
plied that all but two of the eight corps
areas could be rcached and that within three
weeks those would be added. During the
Mexican trouble a radio communication sys-
tem was installed within the Eighth Corps
Area along the Border; this has bcen ex-
tended throughout other arcas until today
there are 2 stations operating with the Army
Net. Within two months, it is planned to
double the number of stations, making it
possible to communicate by radio with any
army post in the continental limits of the
country. Even the smallest posts and such
field parties as carry radio apparatus will
be in touch with the whole army. By the
first of June the Coast Artillery Posts will
be coupled up with the net of the Signal
Corps. 5

There are sixteen stations in Alaska, which
are linked in with the army radio by means
of the army cable to Alaska from San Fran-
cisco, incidentally the only cable owned by
this Government.

By cooperation with the Naval Communi-
cation Service the Army can literally com-
municate around the Globe, from any of its
stations.

Tleven of its radio -stations are equipped
with radio telephone apparatus and twelve
more are being so equipped, enabling Army
officers to speak directly with each other
over a territory 300 miles in radius, and save
considerable time.

A big significance of the new Army net
is the fact that if all commercial means of
communication failed in an emergency the
country could turn to the Army with its
essential business messages, and the Army
could handle all Governmental matter.
Within a short time every Army post will
be in as close contact with the Department
and General Pershing, as was his fighting
unit in France from the front lines to the
shores. A word from the Capital could call
into service every soldier in the country or
any part of it, and no one could cut the lines
of communication.

1f the requirements of Army and other
departmental business do not demand its
full time, which will probably be the case,
it is possible that the Army may undertake
the broadcasting of the farm service infor-
mation of the Agricultural Department.
Only an official order is awaited by the
Signal Corps, for it has 23 broadcasting
stations which could be used for the pur-
pose. If the Post Office does not undertake
the work, perhaps the Army will; it is ready
in any event to serve the Government and

| the people.

VOLATONE-

cabinet =#s loud speaker. i
aormal ‘olume of sound for an audience.
tonal qualities of the finest phonograph.

NEW VOLATONE

D o GIVES TREMENDOUS VOLUME
—(abinet and Loud Speaker Combined S

The VOLATONE was designed for convenience in mounting radic receiving set in same
additional wunit for increasing the
The VOLATONT: loud speaker unit has the
It is the last word in Ioud speaking equipment
Use With Your Own
Receiving Qutfit
Space 10x10%x3% back of VOLA-
TONE wunit for installing your own
receiving equipment.
ceiver rests on special mounting on
front of VOLATONE unit

It eliminates cumbersome

HIS
DOES

Telephone re-
sound passes through
aluminum horn to

wood  sound
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Watch This
Space Every Month

Bulletin
No, 1

s

A Real Vacﬁum :Tube Socket

at a Reasonable Price

N
(Mou(;:led 750 (Com;l)\loosition)
IMMEDIATE DELIVERY

We present to the radio fraternity what we
honestly believe to be the very best vacuum
tube socket on the market.

Some of its outstanding features—(1) wun-
breakable; (2) non-chipping; (8) non-heating;
(4) easily mounted; (5) terminal contacts and
elements directly in sight; (6) no soldering
necessary.

Dealers write for our proposition

LARNEY SMITH RADIO MFG. CO.
149 Lafayette St. New York City

Head ’_ 4 Keys
Receivers Jacks

Micro- Plugs
Phones Ete

HIGH GRADE

WIRELESS

. ”

COMPANY
Manufacturers CHICAGO, U.S.A.

JENSEN ANTI CAPACITY SWITCH $2.00

Add ¢ Cents for Postage
This switeh is designed to mount on % in. panel,
but will also mount on thinner panels. It takes
the place of two jacks and plug, it is an ideal
geries-parallel condenser switch, detector-amplifier
change switch. It also eliminates any necessity for
speeial plug terminals on phones, loud talker, ete. It
is very attractive and durable. The amateur will
also find a number of other uses Wherever a four-
poled double throw switch is required,
Ask your dealer or order direct.
Circulars on request. Dealers wanted.

Manufactured by
S. H. JENSEN, 1933 Seward Ave.,

Pat. Apld. For

Detroit, Mich

A complete portable cabinet unit  curved .
solidly constructed and beautifully chamber and is an-
finished. Nickeled trimmings, handle plified and thrown
and lock. Choice of genuine mahog- outward, Patents
any, oak or walnut sending.
Outside dimensions 15x11%x7%.
Price complete as illustrated, $15.00.
Immediate delivery. =
Order direct from this ad or write
for information. Dealers write for
attractive proposition.
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RADIO
CABINETS

We are manufacturers of
cabinets. Best quality sea-
soned woods used.

Quotations to Manufacturers and Jobbers
Only
Wyite for Prices on Job Lois

INTERSTATE WOODWORKING CO., inc.

46-50 Wooster Bt. New York City, N. Y.
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The cost of the installation of the radio
net to date is said to be approximately half
a million dollars, with the remaining cost
approaching that figure also, but the savings
effected in telegraph and long-distance tele-
phone tools, which have been paid for years,
will soon make up any loss, if it could be
called that. Efficiency is the answer in any
event, and who can gainsay the et’hcmncy of
a priviate system of intercommunicaticn
throughout the country. operated by experts,
such as the Signal Corps has today or will
have within a few days?

“Ode to a Bulb”

Dedicated to De Forest (with apologies!)

By S. P. W.
It’s far from a thing of beauty, I know.
But for wonder, it hasn't a mate—

I'm speaking now of that little glass tube
With filament, grid and plate!

They cost like the devil, but still we buy:
\We'll have them whate'er the rate,
For you can’t do much sans the little glass
tube
With filament, grid and plate!

It puzzles us all as to just how it works,
But knowledge will come if we wait,
And some day, perhaps, we’ll know all about

The filament, grid and plate!

Galena will please you when first vou start.
But some day, sure as fate

You'll realize that after vour soul’s welfare
Comes a filament, grid and plate!

You'll put vour galena in a box.
And for money your folks you'll bait
Till they “come through” with sufficient jack
For a filament, grid and plate!

And from that tube you'll get a thrill
Be vou carly in life or late,

For it’s truly a joy to hook your junk
To a filament, grid and plate!

And when you have a tube in your set
You'll turn down date after date,

For vour only love, my lad, will be
A filament, grid and plate!

EPILOGUE

Of all the things that we don't like,
Our most particular hate

Is to burn out one of those dog-gone tubes
With a filament, grid and plate!

A Fool There Was

By George F. Patrick.

Joe Jennings was a funny, lad;
borhood agreed on that,

He did not fish, or hunt, or smoke he hardly
ever cracked a joke,

He scorned ice cream and pop and such:
he saved his dough to beat the Dutch.

He never gambled on the green, nor both-
ered with the baseball team,

The movies held no thrills for him;

passed them by and kept his tin:

A girl to him was just a bore; their line
of chatter made him sore.

And since each one of us down here,
this depraved sad vale of tears
Have something in the line oi joy, what
think vou. fell to this queer boy?

He had his line you just can bet; it was

his joy, his love, his pet,
It was his homie- made Radio set;
est thing in Alburquette.
His aecrial hanging from the roof, caused
wise old owls to stand aloof;
“That ’lectric stuft is certain b'ld he’ll sure
bring sorrow to his dad,”
So spake the graybeards of the town, as
on this boy they cast their frowns.

the neigh-

he

in

the queer-
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ADIO SERVICE
ProbucTs

Radlo Serv1ce Type SlOO

Complete Radio Receiving Set

A wonderfully designed and constructed
Radio Instrument. Made to rececive wireless
telephone speeches and music from amateur
and ship stations, farm and market reports,
time signals irom Government station at
Arlington, ctc. Contains a Variable Con-
denser for tuning.

Price complete
Receiving set only

The Little Wonder
Portable Radio Set

It's the wircless set everybody’s talking
about—built right and compact—perfect-
ed by four years’ development and manu-
facture. Simple to operate.

¥ Receiving Set
Only, Type S8
: $7.50

Other Radio Servnce Products

Single VT Sockets Type Sz2.............. $1.50

Single VT Sockets Type S10............. 1.00
Double VT Sockets Type S3............. 2.25
Triple VT Sockets Type Sq............. 3.25
Grid Condensers .0005 mf. Type S15......

Phone Condensers .00z mf. Type Si6.....
Grid Leak Condensers Type S30......... .50
Crystal Detector Stand Type S2o0......... 1.00
Variable Grid ILeak Type S40, ¥ to 3
megohms
We carry numerous other types of interest to

Radio dealers and wireless men. Radio Service
Products are for sale by all reliable dealers.

RADIO SERVICE @ MFrG. Co.

Sales Office:

110 West 40th St.
New York City

Factory:

LYNBROOK
Long Island

N-E-W
RADIO NECESSITIES

The N-E-W SHORT-GAP LIGHTNING PROTECTOR
Complies with the requirements of (he Fire Under-
writer's Code, for Radio Receiving Stations. Pro-
tects your home and your apparatus from lighming
or shorts from po\ver lines. By mail with dxrec;xon«

1.50

{15 ORLE
S%apicWs
APPARATUS
and SUPPLIES

ROSE RADIO SUPPLY

604 Gravier St., New Orlcans, La.
Send 10c for Latest Catalog

for mounting ..
CHESTNUT CAl .
@CaD], asin.anf My m oy movge g & s .. 3.50 |
Cabinet complete with 3/16 Formica Panel...... 5.00
FORMICA T'ANELS. 3/16 Grade ‘‘M" Polished 2¢
per sq. inch. Accurateh cut to any length from 1
widths of 7 in.. 9 in.. or 12
TESTED DETEGTOR CRYSTALS
GALENA, Large crystal ..
.\‘II,I(‘()_\', Targe erystal .
GALENA, Mounted in N-E-W Metal..
SILICON, Mounted in N-I2-\W Metal. .. .........
N-E-W Metal for mounting crystals, por oz...... 25¢
N-E-W Metal melts in HOT Water.
All the above sent POSTAGE PREPAID. '

NASSAU ENGINEERING WORKS
Baldwin, L. 1.. New York. {

Get & Handy Binder for your RADIO NEWS,
ean be inserted or removed at will. Price 65c.
Fulton 8t., New York,

Holds and preserves twelve lssues, each of which
Experimenter Pub. Co., Inc., Book Dept., 236-A
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“He is a fool,” the knowing said,
taught but sawdust in his head,
tle does not play like other boys but
wastes his time on those gillguys.”
His folks were apprehensive, too; they half
thought Joe had loosened scr cws,

“there’s

G-W
SLIDERS,

i1

% . s N
But still his dad was sport enough, to let you haven’t a radio
fﬁ\ RODS and him go and show his stuff. frequency amplifier,
The only onc to give him cheer, in this hick

town aslcep for years, build one from

The teacher in the village school knew well
that Joe was not a Fool.

He saw the boy was bnoht and smart, and
had but one thing in his heart,

He longed to have a R1dlo set, to cqual any
of thc rest,

He pored o'er books and magazines he grew
great bumps upon his bear ;

From swearine phones and listening in to
hear such stations as Berlin.

The teacher counciled, “Joe, stick on, don'’t
mind the other knockmu ones,

Your line is good, don't mmd the jokes of
these old mustv country folks.

>~ DETECTORS §

If you dealer can’t [
supply you order di-
4 rect, Dealers write
B Reo. U, for proposition. 7
Pat. thce

| DISTRIBUTORS WANTED
EAMATEURS TAKE NOTICE!}
A new quality product neatly made

: 50,000 marketed in ten days has proven the
efficiency of our slider, fii

Design of Modern
Radio Receiving Sets

Get in linc with the advanced
experimenters and build one of
the recciving sets with a radio
frequency amplifier described in
MODERN RECEIVING SETS.
It is of the tune impedance typec,
assuring you of pcak resonance

3/16" Slider 25¢ They are a hundred years behind ; they can- aldjustmcut This tl} PChOf circuit
n ] not savy vour young mlnd also gives extremely sharp tun-

1/4" Slider 30c You are in fact so far ahead of thesc ga- ing.  Parts for this outht, in-
loots in Alburquctte cludmg drilled and engraved

Finished Brass Slider Rods Drilled

square, 8”7 long
square, 10” long
square, 127 long
square, 8”
square, 107
square, 12”7

GEHMAN & WEINERT
Manufacturers of G-IV Radio Products.

42 WALNUT ST. NEWARK, N. J. §

panels, can be purchased from
the G. A. Company and its dis-
tributors.

A Variety of receiving equip-
ment is described, in addmon qn
MODERN RECEIVING SETS.

The Price is

50c¢

Postage 4c

That you can well afford to say, “Please
stand aside, you're in my way.’

And so Joe Jennnws stuck along, and strove
for signals clear and strong

He bought each Radio book in Sloht and
stulded o'er them day and r11orht

Subscribed for cvery magazine thdt had this
Radio for its theme.

He tried out hook-ups by the peck, the cx-
press agent said, “By Heck,

The packages this boy do get, would stock
a store in Alburquette,

It must take quite a tidy sum, to pay for

BAKELITE

RADIO PARTS

all this stuff, by gum.’

Joe’s set grew better every day, you heard
it howl a block away ;

His sender, too, was \\orkmtr grand ;
ered ground to beat the band.

The postman groaned beneath the load, of

it cov-

88-N Park Pl
The General New York City -

Apparatus Co., Inc. Seng 19° for the new

mail Joe got, he cursed the road
That brought this flood of stuff each day,

from towns and cities far away,
From other nuts of Jennings' type,

heard his sigs and had to write.
His set became so widely known, that soon

a stranger came to town, ;
He talked with Joe and saw his stuff, he | § :
saw it work and learned enough :
1 i “Get this kid, he’s got L4

To wire his people,
] .. ) CRYSTAL RECEIVER
Quality Amplifier Unit

$18 Complete

Entirely complete, ready to operate.
Includes

Moulded To Your Design ANNOUNCING

who
Northern Industrial Chemical Co.
11 Elkins St, Boston, Mass.

Moulders of Electrical Insulation

Parts cost as much as this finished ultra efficient high power
amplifier.
Unequalled for loud speaker work with regular or power
tubes.
Gives wonderful results with power tubes using high voltage
without danger of burning out windings.
Use as many stages as you like,
Fully shielded with alyminum grounding plates eliminating

Receiver, Mahogany Cabinet
Telephones, Double Headset (2000 0hms)

howling, Antenna Equipment Complete
Quality square coil 10—1 ratio transformer, the best pro- : quip p
duced today. Combined with Bakelite socket and rheo- kt in

stat, Eby clamping binding posts, Busbar wiring, an
unusual special circuit and beautiful workmanship to
gives

Attractive Display Case
UNIQUE in DESIGN and CONSTRUCTION

produce this remarkable instrument; clearest,

strongest signals you ever heard.

$12.25 Immediate Delivery
QUALITY AMPLIFYING TRANSFORMER

The Trans with the Square Coil which gives such
high power amplification. There is a Reason.

LIST 1 |

Dealers Communicate With

ATLANTIC INSTRUMENT (0., Inc.
13-21 Park Row New York

Tel. Barclay 6003

LIST 2
g‘lﬁinsm }}h(z,l,tl?seters """" ?ggg Watch for our new nearly ready variable con-
()iql\;\t;] Toud qp'ﬁ;i\fe'r """" 15.00 denser—smaller, more efficient and compact than
Ouality aoh Loud ' any other.
ngﬁi;};kef’llx:?ag&?&l;ntI40}1.<i.””10'00 Variometers, variocouplers with new special de- LARGE SIZE
Jakelite Sockets ............ 1.00 sign winding. o s
%ai11e4‘]‘33ake(1)icteeti)ials .......... .50 Ultra efficient single circuit tuner 125 to 2500 ?SCOUT KNIFE !
Murdock Rheostats .......... 1.00 meters wave length, . EXACTLY LIKE CUT!

Given for selling 20 pack-

agesof a Household Arti-

rD ' Sheas 15c ow,
SEND NO MO EY

Martin chemlsal Co., "i't,*e FREwarn NG R

Quick shipment on any make apparatus you order

QUALITY RADIO SHOP Richmond, Indiana
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the dope, we need his speed.” ]

So Joe was hired and took a job designing
stuff to sell the mob,

He labored hard and hit the ball, his pav
at first was pretty small,

Jut when ‘twas scen he had the goods, and
orders came along in tloods, |

They took him into partuership, he'd won
his race and made a hit. [

When Joe now goes 1o Alburquette, he gets
attention, you can bet, |

The ones who thought the boy a nut, now |
grease their boots and slicken up

To meet the genius of the town, the only |
one to win renown.

The teacher of the Village school told me
the tale of this young fool,

And when [ said 1'd write it up, he thought
it should make passing stuff.

[ asked him then to title it, he smiled a very
little bit

And quictly said with dancing eyes, “Just
call it this, “A IFool There \Vas.”

A New Portable Set

BRISTLES ACTING
AS HAIR-BRUSH
WHEN TUNING

Here is the Real Portable Receiver for the
Radio Fan., Thanks to the Patented Rotary
Brush, You Can Give Your Hair a High Fre-
quency Treatment With the Current Received.

\

~

The Tuska Moulded Variocoupler

equipped with a Tuska Knob and Dial is not only an
instrument of striking beauty, but it is mechanically built
and of superb electrical design.

You make no mistake in demanding

TUSKA APPARATuU
The C. D.Tuska Co. Y

¥
24 Hoadley Place

HARTFORD
CONN,

77

Send 5 cents
For our Catalog

Type

f

or our
signed and witnessed and if returned to us together with model or
sketch and description of the invention we will give our opinion as
to its patentable nature.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

sent Free on request.

TRADEMARKS
COPYRIGHTS
Before disclosing an invention, the inventor should write
blank form “RECORD OF INVENTION”’. This should be
Electrical cases a speciality.

Highest References Prompt Attention Reasonable Terms

FREE COUPON

Name

Chicago Offices:
1114 Tacoma Bldg.

VICTOR J. EVANS & CO., Patent Attorneys

Pittsburgh Offices: Philadelphia Offices:
514 Empire Bldg. 714:715 Liberty Bldg.
New York Offices: 1001 Woolworth Bidg.

MAIN OFFICES: 919 NINTH, WASHINGTON, D. C.
................ TR asmeTae b sbing s Tamess vy Address

San Francisco Offices:
Hobart Bldg.
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The man who marries a good,

pure woman, knowing that he is §
not physically fit, commits the 8

worst Crime known to civilization

Where do you stand? Are you fit g

to marry ? Some sweet, innocent girl

is trusting in your honor. You §

must not deceive her. You dare
not marry until you are physically

fit. The way looks hopeless to you, f

but checr up—I can help you.

STRONGFORTISM—The Modern g
Science of Health Promotion will §

aid Nature in restoring your Flag-
ging Powers and Manhood and Fit

you for Marriage and Parenthood. §

| guarantee it.

Mention the ailments on which
you want special confidential in-
formation and send with 10c to help
pay postage, etc., on my free book.
“pPromotion and Conservation of
Health, Strength and Mental
Energy.” It’s a man-builder and a
The Perfect Man life saver. Send for it Right Now.

LIONEL STRONGFORT

Physical and Health Specialist
Newark, New Jersey
Cul Out and Mailthis Free Consultation Coupon
Mr. Lionel Strongfort, Dept. 794, Newark, N, J,—
B Please send me your book, “PROMOTION AND
CONSERVATION OF HEALTH, STRENGTH AND
MENTAIL ENERGY,” for postage on which I en
close a 10c piece (one dime). I have marked (X)
before the subject in which I am interested.
. Colds Pimples .-Youthful Errers
. .Catarrh Blackheads ..Vital Losses
. .Asthma increased Helght .. 1mpotenty
..Hay Fever Insomnia ..Falling_Halr
. .Obesity S k Eyes
. Headache
. Thinness
. Rupture
. Lumbage
.. Neuritis

STRONGFORT

Dept. 794

oor Circulation

ad Blood
..Skin Disorders
..Despondency
..Round Sheuiders
..Lung Troubles
..Stoop Shoulders
. .Muscular

Development
..Great Strength

Disorders
Constipation
Billitaduslr:fss

Torpl ver
..Neuralgia Indigestion
..Flat Chest Norvousness
,.Deformity  Pposr Memery
(Describe)  Rheumatism
. -Successful an
Marriage Restored
Name ...... CeasatiiEEslEiErEaETIIrEEeasaaRene  we
PV - — tiveaas.  Occupation. ...,

The highly profes-
sional service which
our seasoned radio
men give—backed
by complete stocks
of the leading lines
of equipment make
it well worth your
while to ask

M

INC

before buying; we
know from experi-
ence what each
piece of apparatus
will do.

Our Interesting Booklet

—the most compreliensive in print, sent for
6 cents in stamps. Get your copy wnow!

SHIP OWNER N

RADIO SERVICE INC.

80 Washington St., New York, N. Y.
Branch Offices and Dealers Everywhere
“The Largest Radio Chain Slore
System in the World”

R W NN W R p——
SORSINC, 80 Washington St., New York

Herewith 6 cents in stamps to pay mailing
expense on my copy of your I[atest hooklet.

HKN-4-2

Radio Telephony
(Continued from page 043)

Flate ,%

Current’

Current

Output

=oF

Voltage hput

S kavio news 1922

Fig. 10C

This Curve Shows How Signals May be Am-
plified by a Vacuum Tube.

The curved portion of the characteristic
is made use of for detection while for am-
plification, distortion is to be avoided and
the straight portion of the curve must be
used. Fig. 10C illustrates the correct grid
potential to use for amplification and shows
the similar impact voltage and output cur-
rent.

It is hoped that this article has besn of
interest and use to the,experimenter, who
has taken up the study of radio telephony,
and the audion which is so closely related
to the art.

WARNING TO AMATEURS.

The following notice appeared in a recent
Radio Service bulletin of the Department of
Commerce. Amateurs should pay particular
attention to this official warning as violation
will entail the cancellation of licenses and
other penalties:

The Bureau has received a number of
complaints recently of amateur stations using
wave lengths in excess of those authorized
in their licenses which has resulted in much
unnecessary interference. Amateurs should,
if possible, have their wave lengths meas-
ured to avoid violating the law.

Attention is invited to the 15th regula-
tion, section 4, act of August 13, 1912, and
the penalties provided in this section, fol-
lowing the 1gth regulation on page 13, Ra-
dio Laws and Regulations.

It has also been reported that a number
of amateur stations are using more power
than necessary, which is a violation of the
14th regulation, section 4, act of August 13,
1912. The penalties noted above apply to
violations of this character.

AN AID TO NAVIGATION.

The battleship Ohio, lying off the Am-
brose Channel Light Vessel 50 miles, recent-
ly received distinct signals sent out on
special under water sound oscillators from
the Light Ship, by the means of a new sound
recelving apparatus developed in the Radio
Division of the Navy.

Ordinarily the submarine bell of the Light
Vessel can be heard by mariners by means
of a submarine listening device for 5 miles,
but in the recent experiment, through the
cooperation of the Light House Service,
the Light Ship was equipped with a special
sound oscillator operating under water. The
battleship with her receiving devices picked
up the signals sent out up to 50 miles, and
with other types was able to increase the
audible range of the regular submarine bell
to morc than double the usual range. The
new sound receiving device will be of es-
pecial value to mariners in foggy weather as
soon as the ships and light vessels can be
equipped with oscillators.

wWww . americanradiohistorv.com
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12

your customers want
data on building receiv-
ing sets, sell them

If

Design of Modern
Radio Receiving Sets

When experimenters want in-
formation on building crystal re-
ceivers, amplifiers, regenerative
sets and other cquipment don’t
spend your valuable selling time
in giving them details and dia-
grams—sell them MODERN
RECEIVING SETS in which
they will find clear photos, scale
drawings, and complete infor-
mation on building apparatus so
simply designed that it can be
made in the kitchen table work-
shop, yet in appearance and op-
eration equal to the best com-
mercial equipment.

The price is

50c

Postage 4c

88-N Park Pl
The General New York City

Apparatus Co., Inc. Send s for,the mew

CONDENSER — DETECTOR
5300 B st

Internally
Wired,
Ready for
Use

Fixed receiving condenser (001
MFD) neatly combined with a
high-grade crystal detector. Phones
hook on one end and tuning coil
or Ioose coupler on the other end.
Complete with Galena.

Aerial Insulators

25c B&P .
Moulded Composition

Crystal Detector

Carefully made and tested in our
own shop. Eguipped with million
point Galena. £qual to one audion

Complete
with
Galena
Crystal

$1 .50

Radio Supplies by Mail
Products of Fada, de Forest, Grebe, Acme and all
leading manufacturers in stock. Immediate deliveries.
DEALERS.—WRITE FOR OUR PROPOSITION

The RADIO SHOP of NEWARK

41 South Orange Avenue, Newark, N. J.

C. W. APPARATUS OF ALL KINDS
Detector and One-step Amplifier in
cabinets
¢, W. Chemical Rectifiers, complets,
500 mill-amp. Cap. 14 jars, will
handle ¥ amp, at 1,000 volts or less.
In cabinets .......cceeiiiieieenen 9.50
Prompt shipment
JONES ELEC. & RADIO MFG. CO.
120 E, Lexington St. Baltimore, Mad.
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TWENTY

RADIOPHONE
DIAGRAMS

1051
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3
YSING A TWO
#SLIDE TUNER
Gy )

The most com-
plete selection
of diagrams
and hook-ups

for

RADIO
AMATEURS
enabling any-
body to rig-
up a wireless

| 10 MI/ATTPNONE
AND CW.
TRANSMITTER. |
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and
HO OIlS-UPS
CRYSTAL AND AUDION RECEIVING CIRCUITS

AMPIRING CIRCUITSREGENERAI{VE CIRCUITS,SENDING CIRCUITS -
fey Chart of Symbols and Pamphlet How to Read Dfagmm&‘ -

PUBLISHED

CONSOLIDATED RADIO
96-98 PARK PLACE

B

972 TCONSOLIDATED RADIO CALL BOGK

& | ol |

- Ine. LONG & SHORT |
sppooncor T4 | modern regen-
W?’Jb ¥ erative and

telephone out-
fit from the
simplest crys-
tal detector
circuit, to the
most ultra-

amplifying
radio set.

Single Slide Tuning Coil with Crystal Detector.
Double Slide Tuning Coil with Crystal De-
tector.

Loose Coupler with Crystal Detector.
Regenerative set, using 2 slide tuner.

Plain Audion Detector Circuit.

Feed-back Circuit with a Loose Coupler.
Armstrong Feed-back Circuit.

Standard Short Wave Regenerative Set.
Honey-comb coil Receiver for all wave 1ength§.
Short wave regenerative set, with 2 step Ampli-

fier.

L

fealcale S

00 B’ O

-

Zanesville, O.

Fergus Elec. Co.
Minneapolis, Minn.

Findley Electric Co.
Fleron & Sor, M. AL Trenton, N. J.
Fuller Co., Seth W Boston, Mass.
Galveston W’less Sup. Co., Galveston, Tex.

Alamo Sales Corp, Indianapolis, Ind.
Am. Electro Tech. App. Co., N.Y. City
American Ildw. Stores, Bridgeport, Conn.
‘Andrea & Sons, Julius, Milwaukee, Wis,
Andrae & Sons, Julius Mason City, Ia.

Anthracite Radie Shop Scranton, Pa. | Gurd & Co., Wm, London, Canada
Atlantic Radio Co. Toston, Mass. | Hall Eleetric Co,, I¥m. Dayton, O.
Bamberger & Co., L. Newark, N. J. | Hatfleld Eleetric Co. Indianapolis, Ind.
Banister & TPollard (o., Newark, N, J. | IHeustis, A E. Fitchburg, Mass.
RBenwood Specialty Co. st. Louis, Mo. | Hickson Electric Co. Rochester N. Y.
Blucburd Islectric Shop Newark, N.J. | Lliro Wireless Sup. Co. AMarion, IIL

Holt Electric Util. Co., Jacksonville, Fla.
Tlughes Elec’l. Corp. Syracuse. N. Y.
Jenkins, Lester 1. New Bedford, Mass.
Karlowa Radio Corp. Rock Island, IIL
Katzenbach & (Co,, I, 8., Trenton, N..J.
Iendall Co., W. D. Worcester, Mass.

Los Angeles, Cal.
Glenbrook, Conn.
Bullock's York, Neb.
Bunnell & Co., J. TI. New York City
Turham & Co., Deptford, 8. 1. 8, Fngland
California Flee. Co., San Irancisco, Cal.

Brode Electric Co.
Brown, J. Edw,

Carter Ileetric Co. Atlanta, Ga. | Keubler Radio Co. Toledo, 0.
Catton, Neill & ('o. Tlonolulu, T. H. | Killoeh Co., David New York City
Central Radio To., Independence, Mo. | King Radio Co. Pitishurgh, Pa.
(entral Radio Co., Kansas City, Mo. | Klaus Radio Co. Toureka, 111
Chase, Geo. H. Nowport, R. I.}Kluge, Arno A. Los Angeles. Cal.
Chicago Tadio Arn. Co. Chicago, Ill. | Krause & Co., A. P, Detroit. Mich.
Cleveland Co., L. W. Portland, Me. | Kusel Co.. . & F. Watertown, Wis.
(Mloud & Son Macy, Ind. | Lehigh Radio Co. Bethlehem, Ia.
ion. Radio & Tlee. Corp. N. Y. City | Liberty Incandescent Sup. Co., Pittshurzh,

Cutting & Washington New York City
Daily Battery & Equipment Co., Pitts- Chicago, Il

Mo.

Pa.
Liberty Radio Sup. Co.

burg, Pa. Linze Elec’l Sup. Co. st. Louis,
Delancey-Felch & Co.  Pawtucket, R. I | Ludwig Hommel & Co. Pittshurg, Pa.
Deotroit Klectric Co. Detroit, Mich. | Luther, II. E. Centerville, Ta.
Dowey Spte. Goods Co.  Milwaukee, Wis. | MeCarthy Bros. & Tord, Buffalo, N. Y.
Doubleday-Hill Elee, Co.  Pittaburgh, Pa | McMillan Bros. Dittsburg, Pa.
Direyfuss Sales Co. New York City | Manhattan Elee. Sup. Co., N. Y. & Chic.
Duck & Co., Wm. B. Toledo, O. | Marshall-Gerken Co. Toledo, O.
Tunn, J. T Pasadena, Cal. | Meter Elec'l (onst. Co.. Oshkosh, Wis,
Eleetric Motor & Fng. Co. Canton, 0. | Meyberg Co., Leo J., San Francisco, Cal.
Tlectro Importing Co. N. Y. City | Mohawk Flecl. Sup. [Co., Syracuse, N. Y.
Elite Tlectric Shop Tl Paso, Tex. | National Radio Corp. Atlanta, Ga.
Tirie Book Store Erie, Pa. | Nat’l Radic Institute, Washington, D. C

www.americanradiohistorv.com

TITLES of DIAGRAMS

II.
12,

13.
14.

15,
16.
17.
18.
19.
20.

SET OF 20 RADIOPHONE DIAGRAMS

consisting of twenty blueprint diagrams, size 875 x I1 Vzipches and one four page direction—pamphlet 8345 x 115
inches containing: Illustrated Symbol Key Chart{ Direction How to Read Diagrams, How to Follow Circuit,
etc. and explanation of each diagram. All contained in heavy, two color printed envelope size 9 x 12 inches.

PRICE 50c Prepaid

Either Direct from us or for sale by the following responsible Dealers:

New l]lnéland Motor Sales Co., Green- | Schmidt & Co., R. Rochester, N. Y.
wich, onn, . . . e . .
New Tra Shop Milwaukee, Wis. Sears, Roebuck & Co. Chicago, HL

Newman-Stern
Nicliols Radio Sup. Co., Big. Green, Ky.
Nola Radio (‘o.
Noll & Co., T.
Northern Radio & FEl. Co., Seattle, Wash.
Northwest Radio ferv. {'o., Seattle, Wash.
N. & W. Beokstall Co.

Pacent

Paramount Tiacdio Sup. Co., Allantie City
Paul’s Flectric Stores
Pearlman’s Book Shop, Washington, D. ("
Penn Radio Apparatus Co., Reading, Pa.
Marconi Wireless Sehl.

Penn.

Phila Schl of Wireless Tele,
Piedmont Electric Co.
Pioneer Electric Co.
Pitts Co..
Radio Sup.
Pitts. Radio & App. Co.. Pittshurgh, Pa.
Port Arthur Rad. Lab., Port Arthur, Tex.
Post Office News (o,

Pitts,

Trecision Equipment Co. Cincinnati, O. N. g

Radio Development Co., Sprinefield, Mass. | Whitall Eilectric Co. ‘Westerly, R. L
Radio Distributing Co. Newark, N. J. | White Co.. The Columbus, Ga.
Radio Electric Co. Pittshurgh, Pa | White & Boyer Co. Washington, D. C.
Radio Equipment Co. Boston, Mass. | White & Bro., Frank Canton, Il
Radio Eaquipt. & Mfg, Co., Minneapolis | Williamson Elec. Co. Seattle, YWash.
Radiocelectric Shop (leveland, ©O. | Wilmington Tlee. Spec. Co., Wilmington
Ray-Di-Co. Chicago, IIL | Wilson Co., Harold K., Grundy Center,

Reynolds Radio

Reuter Electric Co. Cincinnati, 0. | Winner Radio Co. Aurora, Colo.
R. I. Flec. Equipt. Co. Providence, R. 1. | Wireless Mfg. Co. Canton, O.
Riverside Laboratory Milwaukee, Wis. | Wireless Press New York City

Rose Radio Supply

Roy News Co., Fre'k J. Toronto, Can. [ Y. M, C. A Los Angeles, Cal.
Sands Electric Co. Wheeling, W. Va. | Zamoiski Co., Jas. M., Baltimore, Md.
Sayre-Level Radio Co. Phila., Pa. | Zibart Bros. Nashville, Tenn.

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York City

Combination Circuit for Long and Short Waves.
Detector and Two stage Amplifier with auto-
matic Filament control Jacks.

Single Circuit Regenerative Tuner.

{_:ircuit for elimination of induction from power
ines.

Loop Aerial Receiver.

Radio and Audion frequency amplifier.

Circuit of a C.W. Transmitter for low power.

5 Watt Radio-phone.

10 Watt Phone and C.W. Transmitter.

High Power C.W. Transmitter.

Service Radio School, Washington, D. C.
Shotton Radio Mfg. Co. Scranton, Pa.
Smith Radio Lab. Sarnia, Ont., Canada
Smith Novotoy Elec. Inc., Charlotte, N. C.
So. California Totee. Co., Los Angeles, Cal.
Southern Elec’l. Sup. Co. San Diego, Cal.
Southwest Radio Sup. ('o.  Dallas, Tex.
Sprott-Shaw Schl. Vancouver, B. C.
Sterling Rleectric Cob., Minneapolis, Minn.
Stubbs Electric Co. Portland, Ore.
T. & H. Radio Co. Anthony, Kans.
Tuska Co., C. 3. ITartford, Conn.
United Elec. Stores Co. Braddock, Pa.
United Tlectric Stores  E. Pittsburg, Pa.
U. 8. Radio Co. Pittshurg, Pa.
Warner Bros. Oakland, C(al.
Western Radio Co. Kansas City, Mo.
West’'n Radio Blee. Co., Los Angeles. Cal.
Whveelg Green Electric Co., Tochester.

Co. Cleveland, O.
New Orleans, La.

P. Philadelphia, Ta.

Sydney, Australia
Electric  Co. New York City

Mcdford, Ore.

Phila.
Phila,, Pa.
Asheville, N. (',
St. Paul, Minn.

Boston, Mass.
Pittsburgh, Pa.

. D.

Ca.

Chicago, Til

Denver, Colo. Towa.

New Orleans, Li. | Wolfo Electric Co. Omaha, Neh.
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Follow these advertisements
in these columns.

issties.
¥ an accredited advertising agency.

Classified advertising rate ten cents a word for each insertion.
Name and address must be included at the above rate.

OPPORTUNITY AD-LETS

every month.

Cash should accompany all

o advertisement for less than 10 words accepted.

Reliable advertisers from all over the country offer you their most attractive specials

Ten per cent discount for 6

A i

issues, 20 per cent discount for 12
classified advertisements unless placed

o Olij(;ctionable or- misleading advertisements not accepted. Advertisements for the July issut must reach us not later than
ay 1st.
THE CIRCULATION OF RADIO NEWS IS OVER 175,000
EXPERIMENTER PUBLISHING CO. INC., 233 and 236 Fulton Street, New York, N. Y.
Aeronautics. For Advertisers. Motorcycles, Bicycles

Modei Aeroplanes that Fly.—Buy your complete outfit,

Biggest Puilers on Earth.—Jacobus Letters, $3.50. s - .
scala drawings, fittings combpressed air motors and all-best Jacobus Advertising Serviee, Irvington, N. J. ou[r"’",.;ﬁ:?.’ an'cﬁ.lizesmomghkﬁ‘ftag}}ge"tcg'anzop% gzt
model aeroplane supplies from the Wading River Manu- Your 25-word ad in 75 magarines $1.00. Riley, Pub- | Galesburg, Kansas. ’ '
facturing Co., Established 1900. Our new 52-page cata- lisher, 1333 So. 50th Court, Cicero, Il
log illustrated, 24 latest models and designs. Send b5c : 0 0 .
for your copy. Wading River Manufacturing Co., 672 J Musical Instruments
Broadway, Brooklyn, New York. A f oy
G(M’IIGS and Entes tanment Cornetists, Trombonists, Saxobhonists, Clarinetists, send
i - & y for “Free Pointers’”’, mention instrument. Virtuosce
Full Horoscope Readings, three questions answered, a i
Agents Wanted. birthdate, 50c. Crystal gazing balls; Instruction books, School, Buffalo, N. Y.

Big Money and fast sales. Every owner buys gold
initials for his auto. You charge $1.50; make $1.35.
Ten orders daily easy. Write for particulars and free

sambples. Amevican Monogram Co., Dept. 133, East
('range, N. J.
Amateur Agents Wanted in every city and town to

sell radio apparatus.

A few stocking agencies still open.
Delfelco, 12 DMeeting Street, N

Pawtucket, R. I

Automobiles.

Automobile Owners, Garagemen, Mechanics, Repairmen,
send for free copy of our current issue. It contains
helpful, instructive information on overhauling, ignition
troubles, wiring, carburetors, storage batteries, ete. Over
120 pages, illustrated. Send for free copy today. Auto-
mobile Digest, 528 Butler Bldg., Cincinnati.

Batteries :

Edison ‘B’" Batteries—See April 1921 ‘‘Radic News.””
Fdison Storage Battery Elements $.06 paid. Wm. Stange,
2809 Walbrook Ave., Baltimore, Md.

Used Jtorage Batteries, 6 volt, 13 amp., $3; 40 amp., $6;

$1.00. Delnora. 664 N. 12th, Philadelphia.

News Correspondents

““Margo’ Psycho-Sphere, the magical sex indicator and
dividing ball.  Amusing, Enfertaining, Instructive, De- Earn $25 Weekly, spare time, writing for newspapers,
seribtive circular free, James T. Herr, Desk D, 2919 magazines. Experience unnecessary; details free., Press
W. XNorth Ave., Baltimore, Md. Syndieate, 566 St. Louis, Mo.
Health. Office Devices
Addressing Machines, Multigraphs, Duplicators, Letter

Tobaceo or Snuff Habit Cured or no pay; $1 if cured.

Remedy sent on trial. Superba Co., SB, Baltimore, Md.

Pyorrhea (Rigg’s disease—bleeding or swollen gums)—
hundreds have been helped by “‘Pyorrdent’” the success-
ful home pyorrhea treatment. Purifying, healing, pre-
ventative. Full month’s treatment, consisting of a very
beneficial massage paste and an antiseptic tooth-cleansing
paste to be used in place of your ordinary dentrifice,
together with full directions for treatment. $1 postpaid.
Or write for free booklet ‘“R.” Pyorrdent Mfg. Co.,
439 Seventh St., Brooklyn, N. Y.

Help Wanted.

120 amp., $10. Also Dbatteries for farm lighting. 1L Stop Daily Grind. Start silvering mirrors, auto head-
W. Barraclough, 3619 N. Tenth St., Phila., Pa. lights, tableware, etc. Plans free, Clarence Sprinkle,
Dept. 64, Marion, Indiana.
Books. Be a Mirror Expert, $3-$10 a day; spare time home at
first; no capital; we irain, start you making and silver-
Sex Books for Adults.—Illustrated catalog, 4c. Sme- ing mirrors, French method. Free Dprogpectus. W,
tana & Co., Dept. '10, Owosso, Mich. Derr, Pres., 579 Decatur St., Brocklyn, N, Y.
Diseases, Cause and Natural Innate Remedy, 40c. Ax- Detectives  Earn Big Money. Excellent opportunity.
thur Stevens, Wauseon, Ohio. Travel. Experience  unnccessary. Particulars  free,
- : Write, t ive S g - N. Y.
“Schemer Magazine.”” Alliance, Ohio, prints big profit Vrife, American Detective y.stem, 1?618 Broadway, N. ¥
schemcs; one subscriber making $25,000 from three; an- Earn $25 Weekly, spare time, writing for newspapers,

other $10,000 from one. Try your luck. Ye.”, only $1.00;
three months, 25¢.

magazines. Experience unnecessary; details free. Press

Syndicate, 5665, St. Louis, Mo.

We Buy and_ Sell back issues of Radio Amateur News
and Electrical Experimenter. Boston Magazine Exchange,
109 Mountfort St., Doston, Mass.

Latest and Best Books on wireless, chemistry, automo-
biles, aviation, etc. Catalog D free. D. Altman Com-
pany, 223-225 Fast 110th Street, New York.

Electricians Examinations: Book of questions and an-
swers with diagrams, symbols, tables, notes and formqlas
for preparation for license. $1.25 by mail. Aaron Shapiro,
132 West 24th St., New York.

Garagemen, rcpairmen, mechanics and dealers will be
greatly interested in each issue of American Garage
& Auto Dealer, for it features a wide range of impor-
tant subjects, including vulcanizing, welding, accounting,
shop hints, business management, advertising, selling, ete.
Here is what a North Dakota garageman writes: ‘I go}
one idea from you that will just double my sales in 1922."
A southern dealer says: “‘Every issue is worth the sub-
sceription price—we can’t get along without your wnn(lerf}_ll
magazine.’” 12 months for $1.00 anywhere in T. 8., $1.i0
C(anada or foreign. (Satisfaction guaranteed or money re-
turned.) 2fail  dollar bill, check, ov money order.
American Garage & Auto Dealer, 1007 Lake View Blds.,
{‘hicago

Practical Instruction to inventors and patentees written
by the manufacturer and inventor, Charles Hullni‘cu(t.
covering every problem relating te inventions. Experience
has shown the best means of patenting, manufacturing
and marketing inventions. Written in the plain styler of
an honest man. No patent lawyer connections. TFor sale
by Thos. Coonan, Exclusive Agent, 1231 North Capital
St., Washington, D. ., $1 prepaid. Satisfaction or
money refunded.

Manufacturer offers unusual opportunity to experienced
sales manager capable of organizing crew to cover drug
and grocery trade in your home territory. This is an
opportunity of a lifetime for the right party. Produect
is fastest seller ever offered trade and the repcat business
is simply phenomenal. Tremendous demand already ex-
isting with absolutely no competition. Profits should run
from $15.000 to $35,000 per year. All replies considercd
confidential. State experience and qualifications fully.
Beardstey Specialty Co., Rock Istand, Ill.,, Dept. S.

Big Sample! Help Wanted, Information $25. (Upton)
LaFargeville, New York.
Instruction.
Learn Chemistry at Home—Dr. T. O’Conor Sloane,

noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take
a position as chemist. See our full page ad on page 975
of this issue. Chemical Institute of New York, 140
Liberty Street, New York City.

Learn By Listening: We teach Ilawaiian Guitar Using
Our Thonograph Records. Send for particulars. TRoach-
Frankland, 307 ¥Fast Fourth £t., Cincinnati, Ohio.

Play Mouth-Organ.—Complete, easy instructor, 25c.
Elsca  Co.. Bowling Green, Ohio.

Master Code for Radio love letters, ete. Used in war,
50c postpaid. P. L. Grasser, 1103 Dorchester Road,
Brooklyn, N. Y.

Master Electricity in shortest time possible. Home study
courso seientifically taught. 3y system used by U. 8,

Government  during world war.  F. M. Manuel, E.E,
N South Connellsville, Ta.
Business Opportunities.

Advertise. Country town newspapers. List for stamp. Mamcfctcturing
Pennell, Covington, Kentucky.

Wanted, concern to take over manufacturing and sale Manufacturers Attention!  All screw 1machine and
of Fordson tractor accessory. Stops ignition troubles. stamped metal parts used in vadio work, also formed
Simple.  Address, Jos. F. Jacobs, Paxton, Mont. iusulation with or without metal inserts furnished prompt-

i i llecti es for Iy in quantity lots only. Send drawings; specifications
adigeticf‘,:sr “I,’Piil:]sl%rczPar%ri?(ﬁ:&{ cfslf 1'.lll:'gochnte,m:lK:ar\sa.‘; or sample for prices. TImmediate Service.  Neientific
City \lIo. b ’ Equipment Co., Ilo-ho-kus, N. J.

Correspondence Courses.

Correspondence Courses at less than half original prices.
Any school; any subject for men or women. Bulletin
1074 free. Courses bought. Instruction Correspondence
Exchange 1966 Broadway, New York.

Dollars Saved—Used corresnondence courses of all kinds
z0ld, rented and exchanged. List free. {Courses bought.)

Let us be your factory! Write today. Togan Machine
Company, 222 South Clinton St., Chicago, Tllinois.

We have plant and equipment to manufacture complete
components or parts for wireless apparatus, for distributors
and manufacturers. PBased on extensive mechanical ex-
perience. our production and workmanship will compete
with market demands. Diamant Tool & Mfg. Co., Inc.,
91-97 Rynyon St., Newark, N. T,

Tee Mountain, Pisgah, Alabama. Miscellaneous.
’ Luminous Paint, bottle 20. Laboratories E, Box 316,
FOT Zuen Portland, Oregon.
Tobacco, Kentucky’s Natural Leaf Smoking, 10 Ibs., 12-Tool Handy Set—)Made of best steel. The most
2,25 Mand selected chewing, 3 1Ihs. $1.00. Free re- useful and practical tool on the market. Postpaid $1.73.
ceipt for preparing. Tobacco Growers Union, Murray, Ky. National Specialties, 32r Union Square, N. Y. City.
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Folders, Multicolor P’resses, Check
chines, Envelope Seczlers, Sopplies,
Write for illustrated catalogue.

North WWells, Chicago.

Writers, Dictating Ma-
about half new cost,
Pruitt Company, 172

Patent Attorneys.

Patents Secured.. Prompt service. Avoid dangerous
delays, Send for our ‘‘Record of Invention’ form and
Free Book telling How to Obtain a Patent. Send sketch
or model for examination. Preliminary advise without
charge. Highest references. Write Today. J. L. Jack-
srn & Co., 356 Ouray Bldg.,, Washington, D. C.

Millions Spent Annually for Ideas! Hundreds now
wanted! Patent yours and profit! Write today for free
books—tell how to protect yourself, how to invent, ideas
wanted, how we help you sell, etc., 301 Patent Dept.,
American Industries, Ine., Washington, D. C.

Patents.——Electrical cases a specialty. Pre-war charges,
B. P. Fishburne, 340 McGill Bldg., Washington, D. C.

Patents For Sale.

New Rotary Spark Gap Machine, excebtional opportun-
5, high merits., Cash, Royalty, Rental. Information,
prints. C, Teall, 162814 Erie £t., Toledo, O.

Personal.

jolly, interesting letters through our Club!
Betty Lee, 28 East Bay, Jacksonville. Fla.

Exchange
Send stamp.

Printing.

Everything Printed.—Long run specialists.
Quality Printery, Marie'ta, Ohio.

Samples.

Everything in Printing. XXX Ileavy White Envelopes,
1000 for $2.50. The Press, Mayport, Pa.

Your name on fifty “Styloprint cards.’”’ 35¢. Card
case FREE. Tmprimature Press, Waltham, Mass.

Printing—The Better Kind Special! 100 each of Letter-
heads, Envelopes and Business or Calling Cards, pre-
paid, $1.75. The Olde Tye I'ress, RN 328 Richards Ave.,
Dover, N. T.

Scenery for Hire.
Catalog. Amella

Settings for all operas and plays.
Grain, Philadelphia.

Song Writers.

Song Writers!—Learn of the public’s demand for songs
suitable for dancing and the opportunities greatly changed
conditions offer new writers, obtainable only in our
“‘Song Writers” Manual and Guide,”” sent free. Submit
your ideas for songs at once for free criticism and ad-
vice. We revise Doems. compose music. secure copyright
and facilitate free publication or outright sale of songs.
Knickerbocker Studios, 319 Gaiety Bldg.,, New York.

Telegraphy.

Telegraphy— (Morse and Wircless) and Railway Ac-
rounting taught thoroughly, Big salaries. Great op-
portunities.  Oldest, largest school, All expenses low—
can earn large part. Catalog free. Dodge’s Institute.
M St., Valparaiso, Indiana.

Tricks, Jokes & Puzzles

Magic Paper, dip in water and picture appeavs. 20c¢
per package Jack Payne, Box 945, W, Palm Beach, Fla.

3 Chemistry

Learn Chemistry at Hame—Dr. T. O'Conor Sloans, noted
educator and sclentific authority, will tearh you  Qur
heme study cerrespondence course fits you to take a

Dosition as chemist. See our full page ad on page 975
of this issue. Chemical Institute of New York, 146
Liberty Street, New TYork City.

Farms, Land, Etc.

Minnesota good wild land, part timber, splend'd loca-
tion. $18.50 per acre, P. Fonos, New Richmond, Wis.
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Wanted to DBuy

0ld Gold, unused postage, war and thrift stamps,

Bonds, silver, platinum, diamonds, jewelry,
watches, false teeth, magneto points, ecte., new ar
broken, Cash immediately. TIeld ten days, returned if
unsatisfactory. Ohio Smelting Co., 207 Lennox Bldg.,
Cleveland, Ohio.

Mail
Liborty

Wireless.

Storage Batterfes. Be a battery man.
material and can give instructions for
Sample Ilate  40c. Foreign countries 50c.
Specialty Co., 5419 Windsor Ave.,, Chicago, Il

Memorize Continental Code in one hour. Qualify quickly
for amateur license. Neo our ad on page 1036 this issue.

Wo have all
making them.
Windsor

C, K. Dodge,

Experimenters Attention. Something  distinctly  new,
Shielded condensite-celoron. Copper  shield  built right
into the panel which completely neutralizes ‘all
detuning  effects ozm_sexl by body cglpacit Prices,

panels cut to 3 Bx7x 37, 5; 6x12x3/167,
$1.42; 6x18x3/167, $2.87; 6x12x3/16", $2.37; 6x21x3/16”,
$4.97; 12x1s8x3/16",  $4.73. deloron  Vencer. A new
material  which combines  all of the casy machining
propertics and good looks of Condensite—Celoron at & lllgk’l)
lower price. Ideal for receiving sels or any application
where high voltages at radio-frequencies are not present.
Prices as follows: & 216 in., $.52; 6x12x3:16 in., §.8%8;
6x18x3-16 in, 3-16 in., $1.47; 6x21x3-16 in.,

$5.08; 12x18x3-16 in., b Prices on other sizes on
application. Washington Radio Shop, 764 Gresham Place,
N W., Washington, D. C.

Smashed wiro prices—Copper acrial wire No. 14, 35c¢ Ib.
Magnet wire §1.C.C. No. 20—2dc, 22—28¢, 24—2Yc, quarter
pound. All sizes and insulations carried.  Write us.
Wolverine Wire & Mfg. Co., Shelby, Mich.

Radiophone Concerts on Crystal—sStop  experimenting
and build a complete crystal set. We sell blueprints of
panel  layout, hook-up, and instruetions, 35c. Large
Blueprint of Wireless Symbols 25¢  (no stamps). Radio
Blueprint  Co., Shepherdstown,  West Virginia.

Boys! Dou't Overlook This. The “Rasco” DBaby De-
tector. Greatest deteelor ever brought out with molded
base. Fully adjustable. Neo former advertisements in
this publication, or our eataloguc. = Detector with Galena
Crystal, complete 50c, the same detector with Radiocite
Crystal T5c¢  prepaid, Sendd for  yours  to-day. Radio
Speeialty Company, 96-98 Park Place, New York City.

Attention!—50 Vacuum tube hook-ups. The greatest
collection of vacuum tube circuits ever brought under
two covers at such insignificant cost. These diagrams

will be found in tho great “‘Rasco’ cataloguc, which econ-
tains raw materials and parts in a greater profusion
than any other catalogue. 15¢ in stamps, or coin, will
bring the catalogue to you. Radio Specialty Co., 96-98
Park Place. N, Y.

Order Murdock, Clapp Eastham, DeForest, Acme, Firco,
Radio Corp, Amrad and Westinghouse apparatus from
Rocheleaw’s Store, Baltie, Conn.

30 Day Offer, 10 percent discount on Radio apparatus.
Willard and Ixide Radic Batteries, vacuum tubes, Rheo-
stats, sockets, transformer. condensers, variometers, coup-
lers, jacks, Baldwin, Federal and Murdock Phones, Alu-
minum Rectifier Plates. Send stamp.  Reuben . Shu-
maker, Galion, Ohio.

Genuine Bakelite Dilecto, price reduced. 3/16 in. thick,
any size, 2c. per square inch, Remter Bakelite Dial and
Knob 95¢. C. Revere Smith Radio Co., 108 Rose Iarm
Addition, Tort Arthur, "fex. 8

Build Your Own Wireless Telephone and Musieal
Receiver. Don’t wait for a Net. We hear Chicago, Y
miles. fine on good nights. Dittshurgh, Newark and
New York come in good and loud.  You can do the
same ou a single bulb. Thero is Radio music in the air
each ovening, and the living voices of the artists can be
repraduced in your own home and enjoyed by you and
vour friends. Are you satisfled with your receiving sect
or wonld you like to build one that will rveceive over
$,000 miles on a single bulb and quit experimenting?
Ono that will be equal to any regardless of claims and
price—with whieh you can hear Honolulu, <California,
German, South Amerlican, French and Tinglish  stations
and practically all of the high powered foreign and do-
mestic stations, as well as amateur stations as far west
as New Mexico, and the phone and music. Anyone can
assemble this outfit and wire it up, and the remarkable
ranges that may bo obtained will surprise you. Why not
make a set up to date and cffieient? Don’t experiment
with unknown eireuits. We will promptly mail you our
sample diagram of a complete short and long wave re-
ceiver, 175 to 20,000 meters, together with complete
instructions for wiring .and assembling, price of eacll
part and where they can be hought, leaving nothing to
guess about on receipt of fifty cents in coin or stamps.
Tlere is a diagram no one can afford to bho without.
Virginia Novelty Co., Martinshurg, West Va.

Get That Synchrenous tone, %, 1/5 and % H.P.
230 and 110 volt synchronous molors suitable for gaps at
very low prices. stahl Rectifier Co., 1405 W, Jackson
Rivd., Chicago, Tl

Taps at 3¢; leadbands, R0°
reliable 1nake at 3095 reductions.
200 Seigel 8t., Brooklyn.

Variahle Condensers, Unassembled, consisting of Plates,
Whashers, Shafts, top, bottom, knob, pointer and scale.
23 Plate $1.85; 43, $2.85. Plate samples .10. Separate
parts for condensers variometers and variocouplers. Gra-
venstede, 84 Ilancock Ave., Jersey City, N. J.

Mica Grid Condensers 30c¢; with leak 4f5e.  Witteck
Radio Supply, 3417 N. Tlayne Ave., Chicago, TIL

Wireless Experimenters bargain. 200 watt elecwric sol-
dering irons, used. only $2.00 each. 1L F. Weinert, 22)
Iast Grand Ave., Detroit, Mich,

Record Time Signals as shown in Webruary ¥. T. with
Weston Model 30 Galvanometer Relay, $12.5 150 ohm
Tony Telegraph TRelay $2.23; W. 1. acroplane  Micro-
phones $4.00.  Western Instrument Repair, 314 N. TFair-
field. Chicago, 111 0

A Radlo Panel Receiver, complete with phones for $9.00.
Send 50 cents {money order) for blueprint and direcr
tions. Satisfaction guaranteed, Radicprint  Co., 61
Walden St., Boston, Mass,

Let us design and build that set.
order. Terrine RBros.. Decatur, Ga.

Leumite the ultra-sensitive detector crystal. Signals and
music marvelousiy clear. Guaranteed absolutely the best,
(tenerons Crystal 25c. Leumas Laboratories, 3811 Fifth
Ave., New York.

Radio keys

phones, of
Schifshiek,

Solonton

Radio sets built to

How many amperes will a certain sized wlre earry
safely? Table showing this, also giving 26 Q" signals,
formulae for calculating inductance, capacity, ete. Sent
for 40c. A. Beckwith, 614 North 32nd St,, East St
Louis, Il

Carpentier & Dempsey fight broadeasting, which took
place last July 2d was sent out on an excellent set,
but we will send you a diagram of that set free if you
send 50e for our 10 Irest l!Hookups for undampt spark
and phone, Box 72, llast Boston (28), Dlass.

Amplifying Transformers—Thordarson amplifying trans
formers fully mounted on bakelite panel $3.50, Acme
fully mounted $4.50; DIolished YFormica Panels 6x12x3%%
in., $.85; 12x18x3% in,, $2.50; DBurgess ‘“I3’> Batteries,
fiexible wire or binding post taps, large size, 22.5 volis,
$2.50. Immediate deliveries and cverything postpaid.
Many other attractive bargains in Standard Radio Equip-
ment.  Write for list,  Cambridge Radio TLaboratory,
Cambridge, Illinois.

Dual Grip Clips Lock to your A or B battery terminals
Can Dbe used for tapping the circuit anywhere at one-
tenth the cost of plugs and jacks. Postpaid 25c¢ each or
5 for $1.00. Variable B batteries, 22% v. $2.00 and
$3.00. Assorted coil springs, 75 for $1.00. The Dual
Tool Co., 12430 Luclid Ave., Cleveland, Ohio.

Attentlon, Amateurs! A 10 or 100 watt C.W. trans-
mitter, using alternating current plate supply, full wave
rectification. Blueprints, complete constructional and
technical data for $2.00. 500 miles on a 20watt Radio-
phone, using 4-5 watt power tubes and rectified alternat-
ing current plate supply. DBlueprints, complete construc-
tional and technical data for $3.00. Frederiek Il
Graening, 232 Oregon Ave., Dundee, Il

balanced sets for radio cons
Scientifie

Head Sets! 2,100 ohms,
gtructors or in quantity for manufacturers.
Iquipment Co., Ho-ho-kus, N.

Selling OQut: Unwired Regenerative Set $13.00; Detector
and two step $20.00; Magnetic Rectifier $10.00; Brandes
Superior Phones $4.00; Arkay Loud Speaker $2.50. Iloney-
comb coils—I..35, L.50, 1.1000, IL.1250, T.1500, at 23
per cent. off list price. Iadiotron Detector $2.50; 2
Maoorhead Amplifiers at $1.00; Grebe Crystal Detector
$1.25; 2 TRelays at $1.00; Double Throw Relay $1.50;
ey 50¢; 10-4 in. insulators at 13¢; 1-16 in. insulators 50c;
Inghtning switeh $1.25. James M. Iallowell Jr., Chestnut
1511, Mass.

Variometers and variocouplers, £2.95; parts for radio-

plione receiver $13.00; audion control $3.75; two step
awplifier $13.95, assembled $5.00 extra. Detector tubes
$4.75, amplifiers $6.20. ZLarge stock of parts. Discounts

on standard apparatus.

Iaas, 2011 Atlantic Ave., Atlan-
tie City, N. h

Variable Grid Leaks 50,
Panels $7.00. Hudson Radio Supply,

Grid Condensers 30c. Audion
262 Palisade Ave.,

Jersey City.
Clapp-Eastham %, K.W. Tytone Ret, §$70, IF.O.B.
James 3 Hallowell, Jr., Chestnut Hill, 3Mass,

Fixed condensers, .0007 mfd. 90c postpaid, No wait-
ing., Ship by return mail. W, . Xillingsworth, 226
Tobinger Ave., Braddock, 1'a.

Ono-Half K.W.
Dubilier condenser
James M. Ilollowell, Jr.,

Navy Material 35 K.W. cycle Trunk Set, bargain $S5.
Telefunken Sihup Set complete, new, $230. Three K.W.
coftin, $23, ete. Kienzle, 501 K, S4th §£t., New York.

Kehler V.T. Special $$8 8, A complete set of 3 Iederal
automatic filament control jacks amounting to $4.20 will be
g.ven as a premium with every order for 3 tubes consisting
of 1 A P. Moorhead detector $5.00, and 2 A.T>. Moorhead
amplifiers at $6.50 cac Only new and high grade equip-
ment carried in stoc) Unsatisfactory goods subject to re-
turn within five days. Don’t forget the twelve-lour service

Transmitter, using Acme Transformer,
and Super-Benwood gap, $50 1.0.B.
Chestnut Hill, Mass.
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[_)ouble _Your‘ C.W. and Radiofone Range! You can
carily do it without adding another piece of appatatus

or greatly changing your sct.  The new ''Master Cireuit”
is the secret. Tested by many prominent ALRL Stations
ir more than doubled range of each station. One five
watt set puis twenty watts into antenna; easily sends
2000 miles; fones 10000  Think of it! It’s absolutely
the best circuit out. Ideal for 200 meters., Guaranteed to
double or increase your range regardless of what it is
now, Senc} $2 for complete confidential photoprints of
this wondér circuit. Get it working for you—be tha
first in your fown—surprise your friends by your phe-
nomenal results. Order  today—immiediately, Master
Xngineering Co., Omaha, Nebr.

_Gct Acquainted $ $ $. Aside from our special premium
offers on tlus pdge wo have an excellent proposition for
you which will savo you many dolars cn your purchase
of well-known radio apparatus. We will be pleased to
hear from you, and if you desire a representative set of
bulletins, enclose 25¢ which may be deducted from your
first orvder. The Iehler Radio Laboratorics, Dept. R,
Abilene, Kansas.

Himmel! 7x22 hard drawn aerial wire, 60c per 100 ft.
1100 feet for $6.00. Just another way PARL does save
you maones. Get on our list and keep up with the latest
iv low prices. Tort Arthur Radio Laboratory, Lort Ar-
thur, Texas.

Baldwin Phones.~——\Why are Baldwin Phones so sensitive?
Briefly because (1} the small armature is pivoted and de-
signed to act as a fulerum when connected to the dia-
phragm by a small lnk. There is not tension or spriuging
of metal as in ordinary receivers. (2) Kour pole pieces of
a single solenvid act upon both sides of a lightly balanced
armature. (3) The force is concentrated at the exact
center of the mica-diaphragm (identically the same ag
yscd in all high grade phonograph reproducers), Orig-
inal Type C $12.00; improved Type ¥ $13.00; Lighter
Type F $14.00; Antistatic Type G $15.00 Single loud
Speaker unit Type C without cord $6.00. Tiis is the same
unit as used in the Vocaloud and are excellent for mak-
ing ‘your own loud speaker. WWith each pair of phones
p‘urchused we shall give as premium one of the latest
Federal Universal Plugs, $1.75. These  well-known
head sets are absolutely guaranteed and subject to return
within five days if not satistactory. Tostpaid, insured
and twelve-hour service.  Tho Kehler Radio Labora-
tories, Dept. R, Abilene, Ifansas.

ARectiﬁer_'_pIates for C.W. 72 square inch piece of alu-
minum $.H): T'2 square inch piece of lead $.60. Phila-
delphia Radio Supply, 5714 ilazel Ave., Philadelphia, Pa.

Grebe!  Grebel! Grebo!!! Nolice the attractive
premiums we offer for a linlited time on the latest Grebe

regenerative sets and vacuum tube controls,  Bakelite
v‘armmeter, shielded, units and vernier controls. Typo
C.R.-8 and Type C.R.-5 $80.00 each, premium 1 AP,

Moorhead or Radiotron detector bulb, C.R.-9 $130.00, 2
Radiotron or A.l’. Moorhead amplifiers, Type RORD
detector and two stage amplifier $75.00, premiums choice
'uf either AT, Moorheadd or Radiotren  amplifier
Type RO 2-stage amplifier $55.00, premium one A.L.
Moorhead amplifier, Absolutely new stock and guaran-
teed to he up to the usual well-known Grebe standard;
without question the finest regenerative sets on the mar-
ket.  Representing the last word in_ radio enginecring
The Welhler Ltadio Laboratories, Dept. R, Abelene, Kansas.

Grid and Fixed Condensers 25¢c. Tuning Coils $1.50.
Detectors  30c.  Complete Receiving  Sets $5.00.  Port
Huron Radie Co., 13509 16th St., Port Iiuron, Michigan.

$ $ Brach Radio Protectors $ $. Do away with
expensive lightning switch and use Brach Radio Vacuum
tube protectors for radio telephone and telegraph reccivs
ing stations as illustrated eclsewhere in this magazine.
Safety all the time without the annoyance of forgetting
to operate your lighting switeh. Vacuum tube protector
$2.50 each. Special combination offer, with 500 fret 7

L - A . strand No. 22 tinned aerial wire, $5 complete Th
with thie postage and insurance prepaid by us. The o ih b ) i PO omy €. g
Jchler Radie Laboratories, Dept. It, Abilene, Kansas. Kehler Radio Laboratorics, Dept. R, Abilene, Kansas.
Stop! Look! and Act! V.T.’s Accessories! With each = H A

of mg listed tubes Radiotron U.V. 200, $5, and A. P, Expert radio repair and construction work. TEstimates
Moorhead detectors, $; Radiotron U.V, 201, $6.50, and free. Work guarauteed. Apparatus made your speci-
A. . Amplifiers $6.50, we will supply free of charge fleations. (.W. specialists.  Radiophone SLervice Co., Box
your choice of either of these six premiums: Latest 303, Gainesville, I'lorida.

Fada rheostat $1, No. 81¢ DRemler smooth runni%g

rheostat $1, Paragon V.T. socket $1, Murdock socket V.T. Quality, Satisfaction, Service First,. The IKeller N
improved  contact type $1, DeForest V.T. socket $1, | Laboratorics. ' Selengiadio
Tada panel mounting V.T. socket bakelite hase $1.10

L.ther of the Federal single closed or double cireuit jacks
listed respectively at $0.70, $0.85 and §1 will be given
as premiums with cach Federal 226W amplifying trans-

former $7.00 or R.C. of A. §7.00 T.V. 712, and the
T.V. 1714 Radio TFrequency amplifying transformer.
Fada 5 ampere Niclnome power rheostats $1.35 or

R.C. of A U.R.542 Porcelain V.T. socket supplied free
cf charge with each $5.00 TU.V, 202 power tube or A.P.
Moorhead 5 walt Type C power tube $7.50 for C.\WV. or
Radiophone transmission or power amplification. Wa
absolutely guarantec the foregoing apparatus. Only new
and high grade equipment carried in stock. ¥Unsatisfac-
tory goods subjeet to return within five days. Twelve-
insurance prepaid by us.

hour service. Postage and
thereby saving time and moeney. Remember us. The
Kehler Radio laboratories, Dept., R. Abilene, Kansas.
Aerial Wire—100 fout coils; 7 strands Ne. 22 Hard
Trawn Copper 90c¢; Tinned $1.50; No, 14 Hard Drawn
Copper Postage weighl 2 pounds per coil. Chas. T.
Manning, 1558 Miller 8t., Ttica, N. Y.
Kehler Magnavex Premiums.—The Radio Magnavox,
as is well kuoown. is the only loud speaker which will

reproduce radio Telephone Specch and Wireless musie in
any volume, without distortion and without injury to the
3 Type R-3 IRadio Magnavox, with 14-inch
. input 5 watts, premium 1 A.I>. Moorhead am-
50 each., Type R-2 JMagns with large horn,
20 watls, premiums 2 A'P. Moorhead ampl-
Yor extreme and distortionless ampli-
and musie the Mag-

plifier
B input
lers $6.50 each.
fication of radio telephone speech
navox Power Amplifier should be used. Magnavex two-
stage power amplifier, Type A.C.-2 Model C, $80.00,
premiums 2 A.P. Type C Power tubes at $7.50 each or
1 Iweready 100-volt block battery 215.00. 3-stage power
amplifiecr Type A.C. 3, Model €. $110.00, premium 3 A.P,
Aloorhead Type € power tubes at 37.50 cach. DBacked
hy our usual guarantec. Shipments F.0.B. cither Oak-
land, Calif.; New York City, or Abilene. The IKehler
Radio Laboratories, Dept. R, Abilene, Kans.
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1 'Hcar You Calling Me. What. Yes, over my Jupiter
Radio Reeeiving Outfit $14.25 and up. Send for de-

scriptive list of Radio bargains. Dayton Motorbike Bi-
cycle  $16.00. Violin, Case, Bow, §17.00. Maynard
Ralston, Radio Dealer, North Baltiniore, Ohio.

Quality, Satisfaction, Servico First. The Kchiler Radio

Laboratories.

Rogers Recelving Radiometer. New patented variome-
meter for panecl mounting. Simple, compact, efllcient
£4,00, Build your own receiver. Two radiometers, one

variable condenser, directions and wiring diagram mailed
upon receipt money order $10.00, Rogers Radie Com-
pany, 5133 Woeodworth 8{., Pittsburgh, I’enn.

Twelve Hour Service. The Kehler Radio Laboratories.

Buy Direct From Manufaeturers, malhogany cabinet con-
taining short wave tuner with defector. $30 with one
stage amplification, $45; two stage, "§60: three s*auecs (Use

loop}, %80. XNo jacks. TRear connections. Rogers Radio
Company, 5133 Woedworth  St., Pittsburgh. Pa.

Twelve Hour Service. The Kehler Radio Luboratories.

Amateurs! Get that Radie Musie. TRadiophone TRe-
ceiver with Vacuum Tube, B’ Battery, TPhones and
Aerial Equipment .00, Send for deseriptive circular.

Ltitter Radio Co., Tee 13dg., Kansas City, Missouri.

We can ship immediately—DBurgess 2214 volt “R"” hat-

teries £3.00, and the follewing Rhams{ine Troducts—
Adapt-O-Phone  $12.00, Amplifying Transformer  $3.50,
Socket  $1.00, Plug and Jaek $1.50, Jack only $.85.
T'ostage prepaid. The L & B Radio Shops, Dept. R,
6195 McMillan Ave., Detroit, Michigan.,

L S
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WINDYOUR OWN A

USE OUR WIRE
The prices we quote below are
per %4 lb. (4 0z.), and jnclude

cost of spool and pargel post
charges,

- - Remit with order -3

B.&S, Sing.\Do’ble Engmel Sing, P¢’ble
Gauge Cotton' Cotton/ Silk |, 8Silk
No. 20 .35 \ 40/ .30 .52 { .56
No. 22 .48 \.59 .337 .527/ .62
No. 24 .52 71 /Ic86 | .6 .68

—~ No. 26 .58 ’6& "1 139 .68 75

No. 28 .68 / 7s'f Jaz 5 8
No. 30 .80/ 45 .88 1.00
N No. 3% ) .98 1;1‘5 48 1,00 1.20

VA4
LK1 othef sizes/ jkindy and guantities.
Dealers supplied.

RADIO SUPPLY STORES COMPANY
P. 0. Box 895

NEW HAVEN, CONN.

CARD BOARD THNNG

FOR COIL WINDING
24 INCH TO 5 INCH DIAMETER

2% in, and 3 in. diameter 25¢c per foot.
increasing 5 cents per foot for each ad-
ditional 4-in. diameter.

Large stock on hand for
Immediate Delivery
Parcel Post Prepaid

McCLOY ELECTRIC CO.
7131 Kelly Street PITTSBURGH, PA.
Dealers write for discount

Manual Training Instructors write for
special discounts.

tramc
EProdacfsy

STRAMCY LILY HORN
Made of fibre
Highest efficiency
Best tone quality
Lowest price

STRAMCY COUPLER
Couples any Radio tele-
phone to tone arm of
principal makes of phon-
ographs.

Dealers write to

RADIO DiSTRIBUTING CO.

8 West Park St,, Newark, N’.t J.

Prompt Shipment

made to Bethlehem, Allentown, Easton, Nazareth,
Lehighton, Bangor, Catasauqua, Slatington, Coplay,
Lansford, Bangor, Emans. Hellertown and all other
points in the Lehigh Valley and United States.
OTUR MOTTO IS ““All orders must leave the same
day they are received. Satisfaction guarantced.
FEDERAL, ACME, DEFOREST, MURDOCK,
FADA, PARAGON, GREBE, BRANDES, BALDWIN,
PADIO CORPORATION, WESTINGHOUSE, etc,
Products carried in STOCK at afl times.
Send us a Trial Order. Catalog mailed postpaid $.10

Bell phone 25487

LEHIGH RADIO CO.
BETHLEHEM, PA.

A. F. BREISCH, Gen. Man.

Center & Fairview St.

Exchange.

Amateur Agents wanted in every city and town
to sell radio apparatus. A few stocking agencies still
open.  Delfelco, 12 Meeting Sireet, Pawtucket, R. I.

For Sale: 100 watt tube set of 1DF Western Electric

tubes. A, H. Wood, Jr.,, 178 Tremont Street, Boston,
Mass.

Bargain Sale, 4 Clapp Eastham Receiving Sets, 3
Paramount Receiving Sets. These 7 sets are latest and
just out. Al brand new and prices lower than rest ask.
H. Welsh, Mayport, Penna.

For Sale. One pair of Brandes navy type receivers, $7.

James Wilson, 1588 W. 49th St., Los Angeles, California.

For Sale. 2 inch spark coil,
same, Murdock antenna switch.

gap and condenser for
Murdock O.T. and Kkey,

all for §18. R. Worgitzky, 2141 Sedgwick St., Chicago,
Tilinois,

Wanted—Vol. 1| *“Radio News.”” Write me stating
your price. John Hammock, 3743% Nicollet Ave., Min-
neapolis, Minn.

High-power Compound Microscops OQutfit
to 1700 times), new condition,
change for Amrad or Grebe CRS
gensrative Tuner No. 2596. and Detector 2 stage ampli-
fler No. 2634. Brand new Savage .22 Hi-power rifle
worth $55.00, for new Vocaloud, station type. Arisman,
4719 Indiana Ave., Chicago.

(enlarges up
cost $180.00—will ex-
{good condition), Re-

Special: R.V.A. Audion Sockets 38¢c, 10 to 1 ratio
shielded amplifying transformers $3.98. Write for price
list.  Austin Radio Laboratories, 734 N. Pine Ave.,
Chicago, Il
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Have late Model Harley Twin with side car, late mod-l
Indian twin, electrical equipped, both guaranteed to Le
in perfect mechanical condition; have also a double
barrel hammerless shotgun arda Rem. umec. Automatic
revolver. Want regenerative and Amp. receiving set or
good C.W. or phone trans. set. What have you?
A F. Hood, Commerce, Ga,

For Saie: One long wave receiver complete with
honeycomb coils up to six thousand meters. Price $50.00.
Also Regenerative tuner, practically new, price $27; both
home made. Send for photograph to Dana B. Hinckley,
518 State St., Bangor, Maine.

Sell: Grebe detector type Rorh, $11.
Lightning Switch $1.50; A-1 condition,
Rumilla, Pa.

Sale: 'Tresco tuners $5.50 sach. Crystaloi detectors
$1.75, 5 watt C.W. set $26.00. Swap 350-volt motor-
generator get Midget type; other bargains; send stamps.
Mack’s Radio Shop, Ansonia, Conn,

5 Pf. B. Battery-Swltch on 3x3x Formica Panel
Postpaid $1.70. C. Marvin, 770 E. Berrein, Galesburg,
m

Bargain—15,000 meter loose coupler,
Drice $15. Cecil Moore, Holland, Texas.

For Sale: % K.W. Acme Transformer $20. Enclosed
eight tooth Benwood. Gap aluminum case $18. 1/10
H P, variable speed motor $23. Three one-gallon size
Leydon Jars $10. Homemade Oscillation Transformer
$4. Eight tooth Hyrad rotor $5. No. 2 Jr. 5 dial omni-
graph $10. Spark coil helix $1. One inch spark coil $4.
Step down transformer six, eight, twelve volts $2. Amrad
wave meter $4. For sale: Federal amplifier Transformer
$4. 1/20 H.P. motor $5. Willard R. Morton, 12 North
Park £t., Bangor Maine. EAO 437059.

Sell No. 6 Erector with $6 extra parts for 12.
Malmanger, Huxley, Iowa.

Aerial $2.25.
Wiilis Kulp,

good condition,

Oliver

600-20,000 Meters Receiver, including Radiotron, $35.00.
Box 205, Willlamsport, Pa.

Navy Tuner and Detector in cabinets, with bulb, $25.
Arthur Briggs, 107 Victoria Pl., Syracuse, N. Y.

Brand New Five-Dial
condition,
1I. Brannon,

Omnigraph for $15.

Excellent
7120 Carnegie Ave., g

Cleveland, Ohio.

Marconi Recciver, like new.
photo and description for stamp.
Rhode Island.

A $500 set for 8125,
Box 107, Providence,

For Sale: 2500 Navy type Loose coupler.
tokes it. Cost $21. Good condition.
226 Ross Ave., Cambridge Springs, Pa.

First $10
Oscar H. Bonter,

For Saie: National Radio Institute
course. Perfect condition, $40.

Bargain: Complete % K.W. Transmitting and short
wave Regenerative receiver with Grebe Detector and
two stage amplifier, $175 takes complete set. Transmitter
includes both rotary and quenched gap. William Cole,
Jr., Ironwood, Mich.

correspondence
Clifford Bry, Oregon, Il

TUsed Radio Receiving Apparatus. Must be;
Write Awid Carlson, 429

‘Wanted :
in good condition and cheap.
. 153d St., New York City.

Write for circular describing our new audion receiver,
price $10. Cheney Radio Co., Cheney, Kansas.

Regenerative Sets with audion detector, 2 stage, bulbs,
fones, loud talker, ‘A’ Storage, °**B’’ batterles, mounted
in cabinets 21 x7 x5 in. Plug and jack control. Only
a few at this price. All new apparatus. $120.00.
Remit by money order to ¥, W Donnell, Hampton, N, H.

Sell: No. 5 Omnigraph complete, with fifteen dials,
ten dollars. David MclIntire, Norton, Mass.

2 Jr. Omnigraph; hardly used; Al condition,
Kenneth JMontgomery, Greencastle, Ind.

Have Quantity Salesman’s Sample Regeneratives for
sale, half price. Just the set you want. Wonderfully

$15.00.

efficient. Made of hest materials by master craftsmen.
Encased in beautiful grained leather covered -cabinet.
Lasy to operate; no capacity effects. A wonder for

C W. and phone. Equals a Paragon. Will be placed on
market soon, retailing ag fifty-five dollars; will sacrifice
samples at $24 each. This is a bargain! Everyone in
excellent condition; like new. Fully guaranteed. Grasp
this opportunity—order one today—now! (Photo free.)
Master Engineering Company, Omaha.

For Sale—1 Deforest geared triple coil mounting—g$9.
Duck’s 6 volt 6 ampere generator never used—$9. C.R.L,
Amplifigon agn 1., $45. Raymond Naser, Anacortes, Wash.

Bargains: KZ-5 variometer regenerative, shielded eir
cuits, $28. Triple coil panel mounting $4.50, 100 watt
C.W. transformer, bulb and double fillament connections,
mounted. . fend check. Arthur Osborn, 311 E.
Daniel, ‘Champaign, Iil.

Complete Transmifter 2 B.P., Dubilier, 21000 V.; 14
K. W. mounted Acme; quenched gap, O.T.; heavy key,
switches. Perfect condition, §45. John Pollock 230 West
99th St., New York City.

Wanted: D. C. High Voltage Generator for C.W. Write
Post Office Box 1105, 8¢, James St., Montreal, Can.

Sale: New 5-dial Omnigraph $16; Spark coil trans-
mitter $5; 3500-meter coupler $5; Stamp Collection, 600
varieties $5, D, T. Rice, 1321 South 35th Ave., Omaha.

Wanted: Combplete regenerative receiving outfits with
detector asd two stage amplifier or regenerative tuners of
any standard make. We can sell almost anything in
used radio apparatus for you. Write for details. If
you want any used radio apparatus, write for bulletins.
The Radiec Exchange, 804 Helen St., Sioux City, Ia.

Memorize Contlnental Code in one hour. Qualify
quickly for amateur license. See our ad on page 1036
this issue. C. K. Dodge.

L. S. Estes, Harlan, Ky. T have Popular Pressman
Camera, Cook f£/4.5 lens. Focal Plane Shutter. Cost
$166.00. Will exchange for complete Radio Receieving
outfit. What have you to offer.

Rare Bargains, 2 new wireless telephone sets with
detector and 1 stage in fine walnut cabinet $70.00 each.
1 Willard 40 ampere-hour 12v. $13.00 and 1 Willard 80
ampere-hour 6v. storage battery $9.00, 414 1b new s.c.c.
No. 20 copper wire $4.00. 1 new acme telephone trans-
former $4.00, 1 W.E. modulation transformer $9.00.
Arne Gudheim, Blacksburg, Va.

Sell—%
bilier cost $250, good condition.
regenerative panel. Parts alone
Robert Gallery, Holy Cross College,

IC.W. Clapp Eastham Iytone with new D~
Make offer. Variometer
cost $18,  gell $12.
Worcester, Mass.

Sale: 9 J D—3 step receiving sct $85.00. Radio fone
transmitter complete with Sv.-120-amp.-hr. Bat. $140.00.
Less Bat. $110.00. Phone 150 miles, CW 2000 miles. H.
Gary, 600 Main St., Aurora, IlL

Big Bargain: One EK.W. Mignon transmitting cabinet,
containing six Murdock condensers, quenched gap, oscilla-
tion transformer, hotwire ammeter. All units mounted on
a bakelite panel in an oak cabinet and adjustable down
to % K.W. input, $30.00 cash. One Thordarson trans-
former 3 K.W. for $5.00. Instruments in Good condi-
tion. Glenn Hayes, 6638 Delaware Ave., Milwaukee,
Wisconsin,

First Check for $55 takes—New Detector and two step
with bulbs, 90 volt ““B*’ Battery, Filament and Tlate
controls, variable, on Panel with cabinet. Arthur Holden,
Myrtle Street, Middlebore, Massachusetts.

Wanted—Omnigraph or similar instrument. Swap new
radio equipment. Send stamp. James Iloban, Cheboygan,
Mich.

Wanted: An installing complete station. What have

you reasonable? Give description and price. Orville
Huish, 140 Byron St., Youngstown, Ohio,
Attention: Audion Bulb, receptacle, and grid con-

denser $5.00 Postpaid. Hoboken Radio Shop, 404 Wash-
ington St., Hoboken, N.

www . americanradiohistorv.com

Sale: Twelve dollar Ukelele with case, $10.00, or trade
for receiving apparatus. Forest Reine, Brooten, Min.

Specia! Radio Storage Batteries, Edison, Lead all sizes,

Radio Battery Service Station, 44 Bryant Si., Malden,
LEK.M.

W. E. Loud Speaker $6.00. Audiotron Ampliformer
$5.00, Murdock Load Coil $2.00. Xnob & Dial $.50.

Plugs and jacks $1.00. W. G.
Ave., Chicago, IIL

Wanted: Burned out VT’s $.50 in cash for each. 8.
Strobel, 3923 N. 6th St., Phila., Pa.

Boys, Look—Adapters—a new kind—each $1. £
3923 N. 6th €t.. Phila., Pa.

Fer Sale: New Navy coupler
omnigraph, state model,
Downers Grove, Iil

Sell—Regenerative Receiver with 1 step amplifier, com-

Schimels, 1430 So. Harding

Strobel,

$10.00. Wanted an
price, ete. Clifford Sedwick,

plete $45. Other apparatus for sale. F. Schnessler, 2209
Wheeler St, Cincinnati, Ohio.
For Sale: Six honeycombs. 2—50’s, 2—150’s. 200. 400,

$8. One CRL Regenerette $10.
ing $3.00. H. 8. Schuler, Vandergrift, Pa.

Regenerative Receiver $15, alrfost new,
Strobel. 3923 N. 6th &t., DPhila., Pa.

Sell: $22.50 Battery Chargers, new $17.50,
DeForest .00l vernier condensers $9.50 each,
Emil F. Timm, 1114 :Chambers St., 8t. Louis, Mo

Sale: Synchronous gap, with Emerson Rebuilt % H.P.
motor, and Hyrad disc, complete $25. Also, solid ma-
hogany cabinet. 9 in. deep, for panel 18 x 24 in. Francis
Tratt. 705 Main St., Whitewater, Wis.

For Sale: Storage ‘B Batteries, 50 volt—40 step
variable voltage—will last indefinitely—easily recharged—
complete for $15. Also, 150 ampere hour Rdison alls—
latest type—perfect condition 2t $5 each. Al inquiries
answered. W. J. Travers, 8§15 Humboldt Parkway, Buf-
falo, N. Y.

Swap—Large Chemical ‘Lab’’; want regenerative re-
ceiver or what have you? Willems, Roanoke. IIL

For Sale: 43 Plate Condenser $3.00; 23 Plate Con-
denser $2.50; Amplifying transformer $3.50; Socket $0.75;
Crystal Detector $1.50; Murdock Phones $3.50; MMurdock
Phones $2.25; Detector Panel $6.00; 2 GL Condensers
$1.00; 2 Honeycomb coils $1.00; Ford Spark coil $1.00;
Water Motor $2.50; Spark Gap $1.00; Transmitting con-
denser $1.00. J. C. Zwick, 71 Zenner St., Buffalo, N. Y.

All Kinds of Radio Apparatus—bought and sold. Ford.
ham Radio Exchange, 2018 Webster Ave., Bronx.

One Triple-coil mount-

others. SN

three new
uninounted.
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100 Articles
Over 100 Illustrations

FOR SALE
AT ALL NEWS
STANDS

_ 20c. SEND
»he Copy 20c. FOR
$2.00 SAMPLE
A Year

COPY
TODAY

Canada and Foreign

$2.50 A Year
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SEE COUPON BELOW FOR
SPECIAL OFFER

“The Electrical Magazine for Everybody”

RACTICAL ELEC-
TRICS 1is probably the
most novel magazine of its

kind ever conceived. It

is personally edited by H.
Gernsback, editor of SCIENCE
& INVENTION and RADIO
NEWS. Mr. Gernsback, who
founded the old Moberny ELEC-
trics as well as the ELEcTrRICAL
EXPERIMENTER, knows thoroughly
what the public wants and has
wanted for many years. [n pre-
senting this new magazine he but
heeds the thousands of letters re-

entire clectrical development of the
month faithfully in non-techunical lan-
guage. It caters to everyone interested
in electricity, be he a layman, an experi-
menter, an electrician or an engineer—
each will find in this magazine a depart-
ment for himself and plenty more.

The March-April issuc now on the
news-stands contains 43 pages and over
100 diffcrent articles and over 100 illus-
trations, with an artistic cover in two
colors.  Professor T. O’Conor Sloane,
Ph.D, is associate editor of the maga-
zime.

Leading Articles in

March-April Number

Tt_alegraphic and Telephonic Transmission of
Pictures. Antique Electric Motors. Elec-

This issuc also contains articles by
some of the greatest living electrical
writers, workers and students and the
magazine will prove a revelation to any
one interested in electricity.

Inasmuch as the new magazine has
a circulation of only 27000 copics,
we urge you to place your monthly
standing order with your newsdealer at
once. Or if you wish, fill out the coupon
below for your subscription and take
advantage of our special offer.

Every issue hesides its many other features
contains the following departments:

“New Things Electric’’
“Experimental Electrics”
‘““Electrical Digest”

Hlis] ;;‘icitgwfrom Fruit a?dLVi%etables. 0ld and “Junior Electrician’’
. : sh new ew Measurement o ight, Induction Test “My Laboratory”
Celved by h}ﬂ] to CSta,) 15 & B for Locating Armature Troubles, Artificial “Elbéc-Tricks” g
100% electrical magazine that will  Lighting, “Motor Electrics”

, x P 2 ) - “Short Circuits”
beat the Dbest that was in MODER}\I PRIZES “How and Why” (Questions \and An-
ErecTrICS and ELECTRICAL Ex- X 1’]1‘hzs magazine offers a number of prizes, as SWess)

0liows

PERIMENTER.

Make all checks payable to:  “Practical

Electriecs Co,”

$50.00 Burni-out Iuse Contest.

$3.00 for the best picture of your electrical
workshop.,

$3.00 for the best article on Elee-Tricks, tho

Flectricity covers such a tremendous
field that the man who does not keep

. new depariment. l— —_— e m e e e = e e e — e G —
abreast with it does himself a great , $3.00 for the best ‘“‘short-circuit,” the semi-
A -~ humorous department.
m;ustmc. PRACTICAL ELECTRICS In addition to this, the magazine pays high l SPECIAL OFFER

prices for all electrical experiments, electrical
articles, ete.
See Current Issue for Full Details.

covers that field frem every angle. It
is written in plain every-day language
that all can understand. Tt portrays the

PRACTICAL ELECTRICS C0., 236 Fulton Street, New York

l Gentlemen:
Although your regular price is $2.00 per year,
I you will accept my subscription at $1.75 per year
(Canada and foreign $2.25) I enclose the money

herewith and 1 have written my name and ad-
I dress in margin below.

| R x. 222
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HE Radio Specialty Co.--“Rasco”
world to-day.

Rasco service, Rasco promptness!
Be sure to get our great catalogue,

ORDER DIRECT FROM

“RASCO” AUDIO
FREQUENCY
TRANSFORMER

We have compared many
of the present transform-
ers on the market but
have finally decided upon
a type that is the most
efficient one we have seen
so far., The best ampli-
fying transformer is that
in which the impedance
of its primary is equal
to or exceeds the impe-
dance of the plate-to-
filament circuit of the
tube in which it is connected.

We guarantee this transformer to equal any one on
the market.

Neo. {100 *“Rasco” Audio Frequency Transformer (not
assembled) each prepaid........................ $2.65

1100
o -3

THIS PAGE.

ANTENNA CONNECTOR

This antenna connector is made
entirely of aluminum, is light
and will not rust. The only
cennector of its kind. The 4
antenna wires go to the upper
holes; the lower hole takes the
lead-in. Don’t solder your
aerial, don’t have loose con-
nections.  Dimensions 2” high,
137 wide, %67 thick.

No. 999, Connector, each..$0.35

“RASCO HAS IT!”

THE RASCO BABY
DETECTOR

In presenting this little De-
tector, we feel sure that it
fills a place never taken before
by any small detector. It does

1898 a variety of things and does

R them all well and better than
many $5.00 detectors. The base is solid, black com-
position. Mounted on same is a nickel holder and
binding post_which holds_a flutted hard rubber knob
with its sliding rod member.
The outstanding part of the Detector, is the patented
nickel detector cup and binding post. The knurled
cap unscrews and you place the Galema Crystal in the
cup, then replace the knurled cap and the galena
crystal is held secure. The circular hole in the cap
exposes enough of the erystal for ordinary purposes.
No 1898,.Rasco Baby Galena Detector. Price, s}arﬁé(—)

No. 1899, Rasco Baby Defector with Galena and Ra-
diocite Crystals.  Price, prepaid............... $0.75

PANEL
KNOBS %
No. 6241 is
well made
and has a
good  corTU-
> ation. I
6241 aa ks 1t"$,
beight is
¥%”, hele 5/32”. The shank is 147 high,
No. 6241, Knob, each................... Goaaooa $0.08
MARCONI KNOB
Hlas a central hole of 5/32” and seat to hold the
screw, dia. is 194”7, height %7,
No 838, Marconi Knob, each..................

PANEL SWITCH LEVER
New style switch lever with
Jock fork. It is impossible for

for short—is probably the most unique supply house in the United States, if not in the
This company makes a specialty of small orders, no order being too small to get immediate and prompt

attention for the simple reason that most of our orders are small
The reputation of this house was built upon service, Ask any of your acquaintances what they think of Rasco goods,
-Thousands of unsolicited testimonials on file to prove that we serve the public best!
containing several hundred different parts, which is illustrated below.

ALL GOODS SENT PREPAID IN 24 HOURS

BAKELITE PANELS

We list below six Dpanels,
the sizes of which have
been selected after care-
fully checking up many
dimensions of the most
popular radio apparatu:
on the market.
Note particularly that
350-55 our prices are anywhere
from 25 to 500, lower
than those quoted by most other concerns. Tle reason
is that we buy these panels in very large quantities,
and we do not cut sheets to order. Remember always
that when sheets are cut to order they cost you at
least 509, more than our prices, because you must
pay for the cutting and the necessary waste.
Note also that we ship these panels prepaid. This
alone amounts to a considerable saving., -
No. 350 6~ 12”7 x 3/16” thlck each....
No. 351 67 x 18”7  x 3/16” O
No. 352 9~ x 127 x 3/16”7 . “
No. 353 127 x 18”7 x 3/16” “ “
No. 354 6%%” x 19%” x 3/16”7  ** o
Ne. 355 6”7 x T3%” x 3/16” * o

this lever not to make posi-
tive contact at all times, The
blade radius is 134”. Blade
is nickel plated and polished.
Fork is phosphor bronze. The
lock fork holds the screw (in
which it rotates), securely.
A loose contact is impossible.
No. 200, Switch Lever, complete as illustrated..$0.30

LITZ WIRE
This wire is recognized as the only thing
for winding coils for Radio instruments.
Particularly recommended with our Ne.
343 Variocoupler Rotor, for vario-couplers,
banked windings, ete.
No. 323, Litz Wire, 20 No. 38 strands,
enameled double silk wire, per foot, $0.02;
— per 100 feet, $!.15
: No. 890, ZLitz Wire. 10 strands No. 38
wire, per foot, $0.0[; per 100 feet, $0.75.
523 No. '80l, Litz Wire, 16 cables of three
g%rgrsids No. 38 wire, per foot, $0.03; per 100 feet,

P RASCO POSTS
l‘m l These are our very

. : own patterns, from our
= a own designs and look
= 2 mighty handsome on

@ % any instrument. The

top knobs are of com-
202 201 position, the botrom

parts brass nickael
plated polish.
No. 202 is nickel plated at bot-
tom part.
“Rasco”” Binding Post, 8/32
thread, each, $0.10° doz.., $1.00.
No. 202, Post, each, ..... $0.08
Nos. 650 and 651 made entirely
in composition with a hexagonal
brass nut in center.
No. 650 has 8/32 machine screw.
No! 651 has bottom wood screw.
No. 650, Post, each........$0.08
651 No. 651, Post, each 5

Dozen, each style ..........

BRASS NICKEL POSTS
No. 029, Binding Post, each..................

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB
This is a very distinctive knob
and can be used on dials. panels,
switches, condensers, ete. It is

-always under uniform ten- 1921

“RASCO”_ LUBRICATED.
PANEL SWITCH
A radio switch that has
two nuts at the end is a
monstrosity, for the reason
that it will never stay put.
Our patent Spring fork
holds the switch handle

sion, at the same time it .
insures the best contact possible. New wiping con-
tact, which covers every point of the switeh point.
Another new improvement is the lock fork, which can
assume three different positions to accommodate the
switch to various thicknesses of panels.

No. 1921 “‘Rasco’” Switch, as illustrated, each $0.50.

T KNOBS
These knobs

IL are favorite:

1 with all ex }

p e rimenters =

The size of T

both is: dia. -

134", height 4451

%", No. 4451

comes with 8/32 and i0/32

bushing.

No. 4451, Knob, each...$0.06
No. 189  (screw length %”)

Knob, each ................. 06A000D errereoene $0.

exceptional and well made. Dia.
1 1/16”; height 11/16”; comes
with 8§/32” bushing. 3
No. 815, Knob, each....... $0.18 815

VARIOCOUPLER ROTOR

This rotcr is used by all up-
to-date amateurs. Is accurately
turned of hard wood and is
used as a secondary coil. It
takes any finish, either shellac

" ing matinn and rests the finz.

NAVY KEY KNOB |
This navy Kkey knob is now
used on all standard wireless
keys It gives the right swing-

gers. It is a favorite v il
advanced alpateurs. Once used
always used, “The screw is

or stain and can be drilled
readily for any size hole. Large
hole 27 dia. Width of spool is
27, Total dia. 33%".

No. 343 Variocoupler Rotor,
each ...iiiiiiiiiiiieans $0.75

RASCO

SWITCH
? POINTS
Nickel plat-

No. 030, Binding Post, cach...................
ed and pol-

ished. The

5 6 7 77 76 f o 1l1 owing
have been

75 r 2 3

found the most popular. -

No. I #47x%”, 6/32 thread, ea., $0.03; doz., 35¢c

No. 2, 3/16” high, ¥4” dia., 6/32 thread, ea., $0.03;
doz., 35c.

No. 3, 3/16" x 3/16”, 4-36 thread, ea., $0.03;
oz., 35¢.

Neo. 4, ’;4” dia.; 3%” thick; stem 6/32, ea., $0.03%:
doz.

40¢
No. §, %” dul._ 3/16” thick; stem 4-36, ea., $0.03Y2;
Oc

dsz 4

No. 16” dia.; 3/16” thick; stem 4¢-36, ea.,
$0 03'2, doz., 40c.

No. 3/16”° dia.; ¥%” thick; stem 4-36, ea.,

$D 03Y2; doz., 4lt.
No. 75, Switch Swp. 7%’ long, 4-36 thread, com-
plete with nut, ea., $0.05; doz., 50c.
No. 76, New style Switch Point, to be Dressed into
bakelite panels with forced fit. Wire is sol-
dered to pin end. Hcad %”; dia., 1/16” thick,
ez., $0.03%2; doz., 40c.
No. 77, same as above, but head is 34” dia. x 3/16”
thick, ea., $0.03%2, doz., 40c.

‘““RASCO”

8/32 and will all Kkeys.
No. 748, I}ey Knob, each............ OB09000 5808 $0.28
mnsnin o PEADED BRASS ROD

] {
L X;ed %“}gg ttl:‘;%astyleg’nlf/gf

. lengths sold. No others.

No. 8032, Threaded Brass Rod 8/32 thread, per 6”
length .o i $6%08
No. 6032, Threaded Brass Rod, 6/32 thread, per 6”

length  .....oooiiiiiiiiiie., 00Q0G0 G DRoDAnah: $0.06

Our name
plates are of
brass with a 839

black back-
ground. ‘Mtters are Dpolished nickel. Qrder by name
and number.

807 “Phones” ',....$0.05 810 “‘Groun,

809 “‘Aerial” .......50.05 g[2 "Primagy"“
Bl “Seeondgty ..80.05  §(4 “Detector”
813 ¢ 'rhqn ..... $0.05 866 ““On’*
865 o V.. LS008 g0

833 “‘Therease B
rent (nght) $0.IO rent” (Left) SU “’

v
813 e - S0s
831 *Transmit . -$0,0F
82:; “31’1'(1 Step”” $0.05
819 ~1st Step” -

. v = $0.05
e 835 “B Battery’" ..§0.05
823 “‘Secondary’’ 817 “Output” ..... $0.05
836 “A Battery”” 824 “'Frimary Con-
818.“Input” . denser’’ $0
829."Telephnne" 828 "Parallel"

833 “‘Detector 837 “4- —

PR 841 *(Blank)  (takes
822. “(‘ouplmg" $ pen or pencil
808 ‘‘Load’g Coil .. $0. writing) ...... $0.05
Price of all of our name plates m dozen lots, 50¢,
with the ex®ption of the two ‘“‘Increase Current’”

Tube’™

This business was originated with the
sole purpose to cater to the
who has small orders. ALL OF OUR
ORDERS ARE SMALL and that is whv
your small order will never be .side-
tracked by us. A ftrial order will make
you a
above illustrations. “We can only stick
you once.”” Try us with a 50c order.
ALL GOODS PREPAID.

96-98 PARK PLAGE, NEW YORK CITY  sootin vV Ettidee, e

DEALERS

Get Our Special

Order from the o
Proposition

I'fe customer.

PR e TR

www.americanradiohistorv.com

THE “RASCO” CATALOG

CONTAINS 50
VACUUM TUBE
HOOK-UPS
Complete hook-ups of
all important vac-
uum  tube circuits
are, given in clear
diagrams with com-
plete explanation.
Just to name a few.
—The V.T. as a de-
tector and one-step
amplifier; regenera-
tive cireuit; De Tor-
est ultraudion; V.T.
to receive undamped
and spark signals;
Armstrong circuits;
one step radio fre-
quency amplifier and
detector; three stage
audio-frequency am-
plifier;. short wave
regenerative circuits;
V.T. radio telephone;
4-stage radio fre-
guency amplifiers;
radio and audio fre-
quency amplifier, in-
ductively ¢ o upled
amplifier; Armstrong
superautodyne; radio
frequency amplifier -
and crystal detector; <
etc., ete. The catalog contains 200 illustrations. On
account of its gzreat cost, it cannot be distributed

free of charge. Mailed only upon receipt of

The catalog contains 200 illustrations. On account of
its great cost, it cannot be distributed free of charge.
Mailed only upon receibt of

15¢ in stamps or coin.

96.98 Parw Place

Pl
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