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"ASK ANYONE WHO HAS USED IT”

“Light and Sensitive. The Mechanical Construction Is
Good, and They Look Very Neat.”

Tlns extract from the letter of a satisfied patron is in line with what they all say.

' BRANDES
WIRELESS

e — T

(Name on Request)

CLEAR TONE

LIGHT WEIGHT

1
i
{ AP PR z?
Transailantic Type Vavy Type
$10 $14
Score 100% efficiency in acrual use.  Sharp, Unblurred, Readable Signals assured by
13
BRANDES MATCHED TONE”—

Exactly matching the tone of both receivers in each set and thus eliminating all confusion due to unmatched harmonics.

TR Buy a Brandes Superior Headset and wuse it critically for ten days. Then, if it doesn't come np to our claims

r your cxpectations, return it and your money will be cheerfully refunded. Test it—compare it wwith others—

for sensitiveness. clearncss, distance.  Prove for yourself the fine quality, the “matched tone” Tlhe two dia-

OFFER phragms, toned cxactly alike, strengthen the signals and prevent blurring, Used by many U. S. Governmont

cxperts. and experts abroad; by colleges and technical schools; and by professionals and awmatenrs everviohere,

SEND 4c FOR CATALOGUE “‘C"
C. BRANDES, Inc., Room 823 32 Union Square, New York, U. S. A. ‘
WIRELESS RECEIVER SPECIALISTS
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The Easiest Way to Get
a Radio Receiving Station

OR the Radio heginner, or even for the experienced Amateur, here is
the simplest. most satisfactory and least expensive way (o secure relia-
ble, ethicient and scientine Receiving Apparatus. Ve have just completed ‘
two new Unit-System Receiving Sets, specially designed to give beginners
and others complete outfits of the most advanced type. designed for greatest ethiciency
and oficred as complete outfits containing everything required to set up and operate I
a4 Radio Receiving Station. Both Sets are part of the delForest
Unit-Svstem and more aqvanced apparawis may be added at
any tme without discarding previously purchased umits.

—

De Forest Audion-Unit
Radio Receiving Station

(6-panel zet illustrated above)

De Forest Simplified
Radio Receiving Station
(3-panel set illustrated at right)
Also complete in every detail, including short,

A larger and wider range S i i
ang ct with Audion - ! ot ¥

Detector and large assortment of *1loney-Comb” IIIC(IIU'I"II and long wave-length deForest "Honey-
Coils, giving wider receptive facilities | Comb” Coils, Detector, Condenser, llead Tele-
il T ey ceess, ! RIITES QOTpanc's phones, Antennae \Wire—everything needed to

lud; . l?:] c&sr A PRttt and supplies. set up and operate an efficient Receiving Station. {
mcluding "> Battery. Arranged for expansion Complete instructions for asscmbling and oper- i
when the owner desires.

Send for our new hooklet, “How to Sct Up and Operate an Amateur Radie Receiving
Station,” which tells all about these new Sets. Send postpaid for 10 cents in stamps.

DE FOREST RADIO TELEPHONE and TELEGRAPH CO.

Inventors and Manufacturers of

1401 SEDGWICK AVENUE

You benetit by mentioning the “Radio Amatenr News” when writing to advertisers.

= — === =i

— =7

ating included
Amateur and Commercial Radio Apparatus

NEW YORK CITY

N/ A YT
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TRIODE

(TRADE MARK)

Audio Transformer Type P

PRICE $7.00
Postpaid

IMMEDIATE
DELIVERY

Standard Vacuum
Tubes $7.00 each.

Due to its operation on the principle of voltage amplification
through resonance this transformer provides a maximum of low
frequency amplification and is superior to all others.

Permits reliable daylight reception from European stations.

Establishes new amateur long distance records.

TRIODE

(TRADE MARK)

Vacuum Tube Socket Type F

Price $1.25 Postpaid

The base of this socket is bakelite dilecto and will not crack
and break like the moulded material of the usual socket. Contact
springs are stamped with identifying letters. Base i{s provided
with three rubber feet and four countersunk holes for panel
mounting.

We alsc manufacture:

Eaton Oscillators Two Step Amplifiers
Grid Leaks Damped and Undamped Receivers
FARADON MICA TRANSMITTING CONDENSERS

Standard and Special Radio

Renders remarkable amplification of all signala.

May be used with the Marconi and all standard tubes. Equipment of Every Description

VAAAAAAAAAAAAANAAAY VA

ENGINEERS, DESIGNERS, MANUFACTURERS
BOSTON, MASS., U. S. A.

Wireless Specialty Apparatus Co.,

BULLETIN Yand Z

will be mailed for 4c stamp and describe
in detail a product which has been
famous for its reliability during twelve
years of successful manufacture.

All good dealers carry CLAPP-
EASTHAM apparatus in stock and ¢ & v, Hvtone Trane

. mitting  Set
recommend it.

Panel Receiving Set

We believe our line to be the most complete made by any one manufac-
turer, including—

Variable Air Condensers
Buzzers

High Tension Transformers
High Tension Condensers

Spark Gaps . Wave Meters

Antenna Switches Detectors and Tubes

Keys Amplifiers and Amp. Coils
Meters

Telephones

Oscillation Transformers
Variable Laboratory Inductances
Parts and Materials

Tesla Coils

Electrolytic Interrupters
Complete Sets
Variometers and Tuners

CLAPP-EASTHAM COMPANY, &WERiods Mass.

You benefit by mentioning the ""Radio Amatenr News” when twriting to advertisers.
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Fleming 121, No. 803684
De Forest I'at. Nos. 811387.87953

NEWS February,

to Manufacturers
Importers
Dealers
Jobbers
Agents
Amateurs
Purchasers
Users of

Vacuum Tubes

The Marconi V. T. Patent is Basic

United States Letters Patent to Fleming, No. 803,684,
November 7, 1905, has been held to be valid by Judge
Mayer of the United States District Court for the
Southern District of New York, and by the United

States Circuit Court of Appeals for the Second Circuit.

It is a basic patent and controls broadly all vacuum tubes used as detectors, amplifiers or

oscillions in radio work.

No one is authorized to make, sell, import or use such tubes for radio purposes, other than

the owners of the patent and licensees thereunder.

Any others making, selling, importing

or using them alone or in combination with other devices, infringe upon the Fleming patent

and are liable to a suit for injunction, damages and profits.

THE AUDIOTRON AND THE LIBERTY VALVE ARE

And they will be prosecuted.

NOT LICENSED UNDER THE FLEMING PATENT

The price of the genuine Marconi V. T.
delivered is $7.00 each. The standardized
socket is $1.50 additional. The standard
resistance, complete, costs $1.00 and s
made in the following sizes: !, megohm,
1 megohm, 2 megohms, 4 megohms, 6
megchms.

Do not take chances by making, importing,
selling, purchasing or using vacuum tubes
for radio purposes not licensed under the
Fleming patent. By selling, purchasing or
using licensed tubes for radio purposes you
secure protection under the Fleming patent
and avoid the risk of litigation for infringe-
ment thereof.

This warning is given so that the trade and public may know the facts and be govarned

accordingly.

Send all remittances with order to COMMERCIAL DEPARTMENT

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA
RADIO CORPORATION OF AMERICA

225 Broadway

Woolworth Building

New York

Sole Distributors for De Forest Radio Telephone & Telegraph Co.
Retall Office and Exhlhition Rooms, 25 Eim St.. New York

Schofield Bldg.. Cleveland, Ghio
American 8:dg.. Baltimore. Md

Insurance Exch. Bido.. San Franclsco. Cal.
136 Federal St., Boston. Mass.

301 Commeroial Bank Annex, New Orieans, La.
109 South 2nd St., Philadeluhia, Pa.

You benefit by mentioning the “*Radio Amateur News"” wien writing to advertisers.
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Interplanetarian Wireless

For the past few weeks the press has been full with all sorts
of talk about radio from Mars and radio from Venus.
the poor old tnoon has not escaped.

Signor Marconi recently announced from London: “We occa-
sionally get very queer sounds and indications, which might come
from somnewhere outside the earth. We have had them both in
England and in America. The Morse signal letters occur with much
greater frequency than others, but we have never yet picked up
anything that could be translated into a definite message. The fact
that the signals have occurred simultaneously at New York and
l.ondon with identical intensity seems to indicate that they must
have originated at a very great distance. We have not yet the
slightest proof of their origin. They are sounds. They may be
signals. We do not know. They are not static and we have noth-
ing to guide us at present as to how the signals are caused.

“We do not get them unless we set up a special wave length,
very much greater than the wave length ordinarily used. Some-
times there may be a long wait before we hear anything, or we
may hear these sounds in twenty minutes or half an hour. They
occur when we are using a wave length of approximaiely 100
kilometers, which is three or four times the length used for com-
mercial purposes.

“They might conceivably be due to some natural disturbance at a
great distance, for instance, an eruption of the sun causing elec-
trical disturbances.”

Asked whether attempts -were possibly being made by another
planet to communicate, Signor Marconi said :

“I would not rule out the possibility of this, but there is no proof.
We must investigate the matter much more thorolv before we
venture upon a definite explanation.”

He added that the mysterious sounds are not confined to any
particular diurnal period. “They are equally frequent by day and
night,” he said.

Since Marconi made this announcement a great controversy has
raged among scientists and would-be scientists, Many interesting
things have been printed among the wagon-loads of pure rubbish,
that convulse one with its unintentional humor,

Scientists, as a rule, are the most one-sided folk on the face of
the globe. It is seldom that you find an expert on astronomy who
is at the same time an expert on radio or in physics.

To give but one ludicrous example. Let us only quote Professor
Harold Jacoby, the eminent head of the Department of Astronomy
of Columbia University of New York. Says the Professor:

“It is highly improbable that the people of another planet, if
there are any such, would be acquainted with the Morse code, which
is o complicated system of dasZe: and dots based on our alphabet.
It was mvented by Morse and cannot be regarded as universal
among civilized peoples.

“If the people of another planet were sceking to signal us they
would probably select a systein of signals which would be under-
stood on any planet where civilization exists. Such a system would
much more probably be based upon numbers than upon letters of
the alphabet, for the people of different planets would be no more
likely 10 have the same alphabet than different peoples here on
earth are to have the same language.”

The italics are ours. Evidently the worthy Professor imagines
that the Martians would drop wooden or steel numbers over our
aerials, We might ask WHAT else the Martians could use besides
dots and dashes. A radio telegraph message cannot by any con-
ceivable means be made up of any other code except either dots or
either dashes, or else a combination of the two. The dots and
dashes may be high or low buzzes, whistlings, flute-like tones or
any other form of sound, BUT there must be dots or dashes or
both. There is outy one alternative, and that is the voice—Radio
Telephony in other words. We will return to this later.

Other eminent scientists such as Dr, Greenleaf W. Pickard, John
Havs Hammond, Jr., Professor Svante Arrhenius of the Chair of

ONCE again interplanetarian radio has come to the foreground.

Even

Physics of the Stockholm Technical Institute, secm to think that
the mysterious signals are causcd by the sun.  So thinks Dr
Charles P. Steinmetz, adding that interplanctarian wireless “must
be regarded as a wild dream.”

Other eminent scientists such as Nikola Tesla, Thomas A
Edison, and of course Marconi think it not impossible that the
signals are coming from some planct such as Mars or Venus
Indeed the believers in this theory are far more numerous that
the unbelievers.

In his former editorials, the writer has often dwelled upon inter
planetarian communication. and he is of the firm opinion that it
communication is ever establisht between the earth and the vutside
world, it will of course be by the agency of Radio,

Let us now analyze the situation and draw a logical conclusion
from the facts on hand.

The most important fact—entirely overlooked by the press. and
alt would-be scientists—is found in that one line of Marconi’-
statement :

“The signals occur at a
kilometers.”

That is a fact of tremendous importance.

When radio first was invented some twenty odd years ago, wo
used but trifling wave lengths from less than 500 meters upward,
It was soon found out that to Lridge great distances, such as send-
ing across the ocean and further, much longer wave-lengths were
absolutely necessary. In other words, the greater the distance we
wish to cover, lhe greater the waie-length we require, Thus today
our great transoceanic radio stations operate on wavelengths from
6,000 to 16,000 meters (6 to 16 kilometers). This gives an average
of about 10,000 meters

L.et us now assume that the average distance these stations cover
is 5,000 miles. That gives us 2000 meters wave-length for every
1,000 miles we cover.

If now one of our radio engineers were to build a station that
could transmit from the earth to Mars-—-a distance ranging {rom
60 million miles down to 33 million miles during opposition—he
would certainly adapt his wavelength to the distance. A simple
calculation—based upon terrestrial standards—reveals then that
the necessary wavelength would he at least 30.000 kilometers. s
unhcard of figure compared to our 6 or 12 kilometer pigmy wave:
lengths.

But we must not forget that the human mind is unused to apph
his terrestrial vardstick to celestial distances.

Our conclusion must then be that if any extra-terrestrial nies
sages are picked up by us they will be reccived on wavelengths at
least above 20,000 kilomcters, This would make Marconi's 1)
kilometers look quite sick!

Here then is a chance for our earnest investigator to get busy at
once. Tuning coils or concentrated inductances to tune up 10
30,000 kitometers (30.000,000 meters) can be assembled for less
than $100 today, if used in conncetion with a zery large aeral
If there are any extra-terrestrial messages, 1 predict quick o
firmation of them.

On the other hand. the intelligent creatures who know how ©
send radio messages across a chasm of 50 million miles, adnnttedi
know a few things about the game themselves. They may hauve
sent these messages for centuries upon centuries, waiting for us
to grow up and finally hear them. Thus the Martians and probably
the Venerians are surely on an infinitely higher plane of civili a
tion than ourselves. And we with our twenty odd years expen
ence in radio—don’t we really look foolish in the extrene

But to make the point clear, if we do get messages, they probabls
will not all be in dots and dashes, They may come mnnsical
notes, the same as we transmit radio band music from a pho
graph over hundreds of miles, or they may come in the actt
voice (providing these beings talk tike we do), in other words
radio telephone messages.  But time will tell. I the meanwl
we shall wait a hit longer.

wavelength of approximately 1)

H oot ST
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Radiorhone Communication to and from Trains

HE successful accomplishment of
wireless telegraph communication to
and from trains on the Lackawanna
Railroad, previous to the time,
when all but government operated
stations were dismantled in 1917, is gener-
ally known.

The Lackawanna proved that

By J. ). GRAF*

lack of enthusiasm. We had met with very
obdurate obstacles with overland wireless
telegraphy. When the Lackawauna began
its trials with wireless communication some
doubt existed as to the possibility o¢f using
the rails for grounding the electrical cur-
rent. A ground wire was easy to place

come in a similar way. We now felt that
since both were now functioning satisfac-
torily, Mr. Foley should feel satisfied.
However, he was deterinined that the tele-
phone should be substituted, saying that
the situation was no different from the
wire situation and since the telephone had

In the Photograph at the Left Mr. Logwood of the De Forest Radlo Telegraph Company Is Carrying on a Radlophone Conversation with
the Rallroad Station Far Away. It |s Now an Easy Matter for the Passenger to Keep In Touch with His Office While on a trip to the

Mountains.
Is Shown the Radlo Station at the Depot.

wireless service for ordinary operating pur-
poses was entirely practicable. [t proved
this when the regular wire communications
were cut off by storms by handling train
orders as accurately and reliably as they
had been handled on the land lines. On
one occasion such a storm had crippled
wire communication for a radius of about
200 miles west of New York. and the New
York Central could ohtain no information
as to the whereabouts of its Twentieth
Century Limited

The train was lost —

munication Proved Unsuccessful,

at every wireless station, but “hooking up'
a moving train in the same way was a dif-
ferent thing. So the scheme was adopted
of sending the ground current to the rails,
and it worked with entire success.

Another early problem was whether us-
ing that electrical current supplied by the
dynamos on the trains would not dim the
lights in the coaches, hut this, too, was
solved without interfering with the com-
fort of passengers.

Several other such difticulties were over-

In the Center 1s Shown the Turbine Generator Set, Used to Furnish the Power for Operating the Radiophone. To the Right
The Operator Here Is Communicating with the Distant Traln, When Other Means of Com-

upplanted the telegraph for the dispatch-
ing of trains and general railroad work;
with acknowledged greater efficiency, it fol-
lowed that Radio telegraphy must neces-
sarily also be discarded.

\We searched all available data as to the
progress made’ in telephone transmission
and decided that Dr. Lee DeForest had
so far achieved the greatest practical re-
sults. Mr. Foley prevailed upon the Doc-
tor to interest himself in the venture and
with the energetic assistance of his Chief
Engineer, Mr.

in the storm, but
its whereabouts was
finally revcaled to
the people waiting
at the termmal in
New York by mean
of the Radio Tele-
graph.

During another
sleet storm tele
phone and telegraph
lines were put out
of commission in
the mountain divi-
sion of the Lacka-
wanna, at the train
orders were han
dled without diffi-
culty between
Scranton and Bing-
hampton by wire-
less.

The progress
made with the wire-
less telephone was
not generally  di-
vulged because our
resitlts had far {rom
antained the goal
designated by Mr.
L. B. Foley, Tele-
sraph - Superintend-
ent and directly in
charge of this work

As a matter of

$ 0 -l TNLE 2 ¢ B3 B FFE

fact we had taken up
this work with per-
haps a perceptible

*Telephone Engineer of the I, L. & W. R. R

The Problem of Erecting an Antenna Which Would Still
Low Bridges Was Solved as Shown.

Charles Logwood,
the nitial apparatus
was soon assembled.

Experiments soon
developed that the
necessary power 1o
maintain a genera-
tor speed of 4000
revolutions, was not
available from the
car-lighting Dbatter:
when the train was
stapding still or
from the axle gen-
erator when under
way. We finally de-
cided to make up a
generator set with
a Sperry steam tur-
bine directly con-
nected to Dr. De
Forest's 3000-cycle
generator. \We
housed this machine
im a small room
partitioned off in
the baggage car and
installed a two-inch
steam line to the
hoiler of the engine,
using a specially
built, reinforced,
Hexible coupling be-
tween the car and
tank. With this ar-

www.americanradiohistorv.com

Enable the Traln to Pass Under
By Having Three or Four Cars Equipped In This Manner
an Antenna of Conslderable Size Was Formed,

rangement we had
no difficulty mam-
taining current at 6
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amperes, 150 volts and the frequency men-
tiomed, A small 24-volt generator was
elted to the combinption set shaft to pro-
vide the necessary exciting current.

De Forest designed and built two
special telephone outfits which were entire-
ly self-contamed. A three-point tungsten
arc was mounted exposed and was the only
part of the apparatus ever requiring ad-
justment after the original settings had ac-
complished continuity of oscillations and
proper wave length, which from the train
was 800 meters and from the Scranton,
Pa. station, 1200 meters. In general ap-
pearance and operation, the instruments
looked like an old fashioned Gray pay sta-
tion and operated similar to an ordinary
telephone, except that it was necessary to
keep a button depressed to disconnect the
shunt across the transmitters when speak-
ing. When the conversation was finished
the action of hanging up the receivers,
operated a solenoid-controlled valve in the
baggage car and shut off the steam supply.

The antenna arrangement used was as
follows: On top of each car was an aerial
consisting of a quadrangular closed loop,
supported at each corner by insulators on
iron pipes at the corners of the car. The
aerial was raised only about eighteen inches

RADIO AMATEUR NEWS

above the roof of the car, this being the
maximum space allowable so as to clear
tunnels and bridges.

On the Lackawanna Limited f{four
coaches were thus equipped, the connec-
tion between them being made by a plug
and socket, the arrangement being flexible
so as to acconunodate itself to the move-
ment of the train. The aerial on the roof
of each car was about sixty-five feet long
and was composed of twisted bronze wires.

It was some time prior to this date that
Dr. DeForest discovered that the audion
valve would modutate direct current of
considerable potential and transform it to
unlimited but controllable frequencies. Ex-
periments of this discovery were develop-
ing in connection with our system but made
no progress because of the action of the
government, already mentioned. Within
a few months however, radio engineers
of the American Tel. & Tel. Co., and
Western Electric Co., acting in conjunc-
tion with the Navy Department, carried
on the famous conversitions between the
Arlington, Va. and Eifel Tower, Paris sta-
tions, using audions to control the trans-
mission current. '

Our own experiments at the time the sta-
tic;ns were closed had resulted in a de-

;-\_\."’
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pendable range of 00 miles, all wircless,
We had also accomplisht transforimer con-
nection with our regular teleplhione sys-
tem, which enabled the person talking from
the train to be switched to any telephone
and no difficuity was experienced in hear-
ing the person on the train; in fact, it is
conceded that wireless enunciation is much
clearer than that on the wire phone. The
person at the regular instrument, however,
could not speak direct to the person on
the train, so his conversation was repeated
by the attendant of the wireless station at
Scranton.

We were working in this direction be-
cause Mr. Foley contemplated that in ad-
dition to using these facilities to handle
regular traffic and operating business, pas-
sengers traveling over the Lackawanna
should be ahle to converse directly with
their office or homes and the fact that they
were en route would in no way deprive
them of the convenience of ordinary tele-
phone service. This was an unrcasonable
expectation hefore the war but is today
actually being done from our vessels at
sea and the writer has no doubt that in the
very necar future, telephone connection to
and from moving trains will be common
place practice.

h .

Device to Supplant News Tickers

Notwithstanding that the transmission
of electric force by wireless radiation is
already one of the indispensable factors
in the world’s social and commercial econo-
my, the science of wireless transmission
is yet in its infancy. The marvels which
remain to be achieved in the field of elec-
tric radiation pass the compass of the hu-
man imagination.

During the past five years of war, lit-
tle apparent progress was made, so far
as the layman is concerned, in the develop-
ment of commercial wireless. The lay-
man, however, is totally unaware of what
has been going on behind the scenes in
the wireiess world since 1914, for the
reason that all new inventions have been
commandeered by the various belligerent
governments and held scrupulously secret
for fear improvement might be seized upon
by enemy interests to further military
plans.

SMALL BUT MARVELOUS.

[ have in my home, for instance, a
marvelous little contri-
vance, no bigger than the
ordinary phonograph,
which is a self-contained
wireless receiving set, so
accurate and so sensitive
that, without a single ex-
terior or other solid com-
munication with the outer
atmosphere it registers for
me the entire important
wireless activity of the
world and brings into my
own sitting room the wire-
less press news of all Eu-
rope.

With an instrutnent sim-
ilar to this hankers, brok-
ers and business men gen-
erally will he able to keep
in touch with the entire
world’s activity from min-
ute to minute.

The conventional news
ticker, upon which all news-
paper offices are dependent
to-day will shortly be sup-
plemented by this powerful
adjunct to news transmis-
sion, which permits a singie

’

Behold the ‘‘Radicauticker’’.
Around the Office for Tape News.
In Fact, Anywhere He Can Keep in Touch with the Worid’s Activity.

By GUGLIELMO MARCONI

operator at the sending point to communi-
cate with an indefinite number of receiving
stations simultaneously, thus cutting down
the tremendous expense and loss of time
entailed in sending separate messages over
as many wires as there are receiving points.
EDUCATIONAL EFFECT.

It is difficuit to conceive of the tremen-
dous educational effect of this appliance
along when its possibilities are fully de-
veloped, as they will be very shortly, to
such a point that, in conjunction with an
automatic ticker, the day’s news from the
four corners of the earth will be registered
in ¢lear language without the necessity of
a Morse code expert to handle the receiv-
ing end.

With such a wireless receiving set in-
stalled in every public school. university
and library throughout the civilized world,
the average interest in public and interna-
tional affairs wili be tremendously augtnent-
ed and there will no longer be any reason
why the school hoy and girl should not

be as well inforined in matters of current
importance and at no expense, as the most
inveterate newspaper rcader.

The war contributed a notable impulse
to the development of wireless telephony.
America was particularly forward in this
fietd and succeeded, through the genius
of its inventors and experts, in producing
a really practical apparatus for the trans-
mission of the human voice over consid-
erable distances by means of wireless elec-
tric waves.

CHINA USES RADIOPHONE.

It is a curious fact that while the most
progressive nations of the western hemi-
sphere have not adopted the wireless tele-
phone on a commercial hasis and are still
experimenting on possible improvements,
China, most hackward of all the great na-
tions, is making current use of the wireless
telephone as a ineans of communication be-
tween outlying towns and villages which
have not as vet been connected with the
ordinary telephone system

Within 50 years wireless
voice communication will in

- www.americanradiohistarv. com

No Longer Does Mr. Banker Have to Stick
In the Auto, at His Home, on a Traln—

all likelihood supplant the
present cumbersome systent
and materially cut down the
expense of wire laying and
upkeep and the inconve-
nience of broken communi-
cation which today isolates
whole regions every winter
following the damage
wronght by rain and leet,

In the past five years of
military secrecy we have
been making progress in
the problemm  of  directing
wireless encrgy.  Hitherto
electric energy transmitted
through the air lias spread
out with equal intensity in
all directions, thus dispens-
ing the total force em
loyed over a vast area and
uniting the distances at
which communication w 4~
possible,

'l_lEACHlNG FARTHER.

l'oday we are able to con
concentrate the cneruy es
pended to a Honted sedton
(Continued o page 4300
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By J. H. DELLINGER

?hysicist iy the Bureau of Standards.

{

The Engineer Is Shown Here Making Measurements of Constants of a Colil Antenna at the

Bureau of Standards.

No Doubt Many of Us Would Be Delighted To Weork In an Open Alr

Laboratory of This Sort.

OTHING 1s more certam than that
space will be completely  anmihi-
lated, and any two persons any-
where will be able 1o talk 10 each

ther. The instrument used  will
be the ordimary iclephone now 1 our
homes. \Vhether i person i1s on an air

plane, under or on the ocean. or in a desert
or mountain place where wires cannot be
run, he will be able to talk with anyvone he
wishes. The means of domg all this are
now i the hands of our «cientists. This is
one of the undeniable gains that has issued
from the intense development of radio
comnmunicanon during the war,

MOBILIZATION OF MEN OF SCIENCE FOR
WAR WORK.

\ few ghimpses of the work which Unele
Sam’s great scientific lahoratory was con
cerned with during the war may be the best
approach to an understanding of the kind
of radio work which the Government does.
At the beginning of the war America was
far behind other countries in the applica-
tion of the most advanced knowledge to
warfare. [In the sudden necessity of fash
ioning the instrumems of war science letl
the way. An nueresting story maght he
written of the mobilization of the scientist
in the early part of the war. Groups of
scientists were exchanged between France,
England, and America: scientific attachés
were added to the mihitary and naval at
rachés at the embassies in London, Paris,
and Reme.

The most notable of the scientific groups
which visited America was the French
Scientific Mission. which came eurly in 1917
immediately after we entered the war, In
thi« group was Prof. Henri Abraham, of
the University of Paris, who has heen the
leader in applying electrical science to radio
apparatus for war purnose This Mission
hrought a large quantity of sciemific appa

ratus. wlnch was set up and demonstrated
to Army and Navy oflicers and selected
scientists at the Bureau oi Standards in
Washington. A false impression has
existed in the minds of many people that
scientific devices used in warfare are prin-
cipally deadly or hornble 1nstruments.
Thus it was rumored that the French nus-
sion brought with them poisoned bullets and
other diabolical devices, As a matter of
fact, the nearest to anything of this sort
which was brought was a bomb-droppirg
mechanismn which, after all, was purely a

s0rt ol mechamical trigger for releasing a
bomb ifvom an arplane, This does not
mean that science escapes guilt in the de-
struction of encmy peoples, A simple radio
transmitter on an arrplane may transmit
the range of an enemy position, and an
mstant later a4 hundred men be slaughtered
by a gun ten miles away. Without scien-
tific instrumenms this destruction would be
mmpossible.  Certainly it is not only the
man who pulls a trigger or jabs a bayonet
who is responsibie for dealing death to the
enemy. It 1s a fact that the collapse of
(;crmlan_\' was due, in large part, to the
superionity of allied science. This should
settle forever the fallacy often stated and
widely Dbelieved, that Germany led the
world in science. It has been known for
years among scienting men that this was not
true, and mankind has much to be thankful
for that French, American, and other scien-
tists were not behind the Germans.

THE PART PLAYED BY RADIQ IN MODERN
WARFARE.

The absolute necessity of radio in mod-
ern warfare is apparent when one considers
the tremendons complexity of the fighting
methods. The use of artillery is not at all
the mere pulling of a trigger by a man who
looks at his target; the use of big guns
mvolves not only the properties of gun-
powder and the use of ballistics, but also
depends on avialion, radio, meteorology,
map-making. and many other sciences and
arts. The gunner does not see the object
of his shot nor does he see even the air-
plane which 1s watching the mark and tele-
graphing results of his shots to him. All
methods of conveying signals are used,
from the most primitive 1o the most ad-
vanced, from the use of a human courier
1o tle use of electric waves. Radio has
leen used not ouly to give orders, direct
hattle. and listen to the communications of
the enemv, hut also for purposes so widely
diverse as the issuing of propaganda, the
conduct of armistice negotiations, and the
saving of ships at sea. In the several allied
countries large lahoratories were estah-
lished for the investigation of radio waves
and for the «evelopment of apparatus
which would utilize them in the most effi-
cient manner. Existing scientific labora
wories were utilized for research on the

SR

The Arrangement Here Shown 15 a Simple Short.Wave Generating

Set Using a Small

Vacuum Tube.
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A  Portable Collapsible ©Direction Finder
Used During the war for Transmlssion as
well as Reception,

more fundamental principles and instru-
ments, and the military services established
specid]l laboratories of their own to design
the military equipment.

BIG PROBLEMS TO BE SOLVED WHEN WAR
CAME.

When this country entered the war, the
Burcau of Standards was ready with
methods, dpparatus, and trained personnel’
for the soiution of many of the funda-
imental problems which confronted mihtary

men.  Among the problems which had to
be solved, and solved quickly, were: (u)
The establishment of high-power (rans-

oceamc radio systems for use in case all
the cables should be cut; (&) the develop-
ment of  low-power  radio  equipments
which should send out just enough but net
too much power to communicate in the con-
gested area of any given sector at the
frout; (¢) the location of enemy radio
stations  and  airplanes, submarines, and
ships; (d) communication with and from
submarines, particularly when totally sub-
merged ; (e) the production of radio appa-
ratus which could be easily carried awd yet
comprise everything necessary to make the
maost effective use of radio waves; (f) the
training of great wmmbers of men in a com-
plex and rapidly changing snbject.

IMPORTANCE OF ELECTRON TUBE AND
DIRECTION FINDER.

Fortunately, certain radio devices existed
which gitve promise of solving a number of
the more important problents. Among the
most noteworthy of these devices are the
cleckron tube and the direction finder. The
first of these, the electron tube, is a device
which makes possible radio tetepliony, The
direction finder is a simpte apparatus which
not only receives the radio waves but whicl
can also be turned in such a way as to
determine the direction from which the
waves come.  While these devices were
known they were imperfect, their principles
were only stightty understood; yet Loth
scientists and military engineers saw in
them the promise of great utility and the
solution npprolslems which wonl(i' dive our
army  great superiority over the enemy,
Much has heen done in the application of
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the besf scientific knowledge to the develop-
ment of these instruments.

The direction finder now used is ridicu-
lously simple. It is nothing more than a
coil of a few turns of wire. To this js
attached detecting apparatus which converts
the wave which falls on the direction finder
into a sound that is heard in a telephone
receiver. The direction finder receives the
wave in the same way as the more familiar
antenna, which 1s seen in connection with
most radio stations. It is a much swmaller
structure, heing in fact usually ouly about
4 feet by 4 feet in size, It is not as power-
ful a receiver of the radio waves, but its
great advantage is that it determines the
direction. The wave produces electrical
action in the coil only when it is placed in
the line of the advancing wave. If it is
rotated so that it lies across the line of the
wave, no effect is produced. As one turns
the coil the received signal changes from a
certain maximum lowdness to a weaker and
weaker and finally zero sound. Fromn the
position of the coil. when the sound is thus
reduced to zero. one easily determines the
{ine of direction of the wave. In brief, one
may say thar the current circulates around
the coil instead of oscillating up and down
as in an antenna. This simple apparatus
was in constant use to locate the position
of enemy radio outfits in the trenches, on
ships, in the air. and under the ocean. with
the result that many were destroyed.

THE REMARKABLE DEVELOPMENT OF THE
DIRECTION FINDER.

What were the scientific problems in the
development of the direction finder? In
the first place it was necessary to determine
how accurate-
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paratus to use with this receiving device?
How did it compare with an antenna of a
given size in the receiving of weak signals?
wWhat could be done 1o replace the antenna
with this simple coil aerial, not only for a
receiving but as a means of transmitting
radio waves?

Among the investigations at the Bureau
of Standards, in consequence of these and
sinitar practical questions, was a study of
the relanive advantages and applications of
the coil aerial and the ordinary antenna as
a radiator and receiver of radio waves,
This was done both by experiments upon
typical apparatus and by intensive study of
the theoretical principles involved and the
fundamental nature of radio waves them-
selves. It was found that surprising dis-
tances of communication could be attained
by the coil aerial. By the use of exceed-
ingly seusitive amplifiers as detecting de-
vices with an aertal consisting merely of a
few turns of wire located inside an ordi-
nary room, signals transmitted from Ger-
many were received in \Washington. Not
only that hut the directions of the trans-
mitting stations were accurately determined
by the same apparatus.

The mathematical laws comparing the
currents in cither an antenna or a coil
aerial were worked out. These laws
pointed the wayv to improvement of the
apparatus. indicating what design, kinds of
communication, etc., were most useful for
the various wavelengths used in radio
communication. It should be understood
that the radio waves are produced by very
rapidly oscillating or alternating currents
in a transmitting apparatus. The more
rapidly the current alternates. the shorter

lv the direc-
non could he
found. \Was
this accuracy
sutlicient to '
make it possi-
ble to aim a
gun so as to
destroy the
transm:ting
station? \Vas
it sullicient to
replace the
magnetic com-
pass on a
ship? (By the
way, this use
of the radio
direction find-
er in navisa
tion has led to
the name pen-
crally adopted
amoug naval
aud flviug
men. “the ra-
diocompass.”
Another -
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tical problem
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The Above Photograph Shows a Type of Loop Antenna Used In Radlo Compass Experiments

at the Bureau of Standards.

The Englneer

Is Shown Making Adjustments in Order to

Locate a Distant Transmitting Station.

is the length of the waves which travel
hetween the stations. These waves are
commonly designated by the wave length
The waves ordimarly used are from a few
Lhundred feet to a few miles i length.

One of the results of tlus research on the
direction finder was to provide a way of
selecting the particular wave which 1t is
desired to receive and excluding others
By turning the direction finder so that its
direction 1s such as not to be affecied by a
particular wave. that wave is thereby ex
cluded. and a wave may then be received
from any other station cven tho farther
away.

The resnlts of experiments made with
the portable direction linder illustrated here
are shown in the diagram. A transmittin
set was operated at the Bureau of Stand
ards, and the direction finder was taken 1o
voints a few miles arious «irection
from the transmitter. The direction was
deternined accurately to about one degree.
as shown Dby the lines ntersecting at the
buwlding where the transnutting stanon wa
located. Two of these lines do not strike
the correct point.  This deviation was
caused by the presence of considerable
masses of iron where the direction finder
was 1sec

Thus an intcresting problem 1s  pre
sente ms and ns o

1g thesc had 1o devisec It 1s
not difficult 1o see that such apparatus can
he used to locate nat the direction bt
also the a position of a transmnitting
station. The direction is abserved, and the
direction finder is moved another pomnt
a known distance away and the direction
observed again. From the data thus ob
tained the exact location of the transmitier
is determined. This principle can bhe ap
plied so as 1o locate airplanes as well as

radio stations on or under the surface of
the earth or ocean

USE OF THE DIRECTION FINDER
SIGNALING.

One valuable peace-time application of
the direction finder is being developed by
the Bureau. This is the use of the direc-
tion finder in fog signaling. The light at a
lighthouse made useless during a heavy fog
-an be supplemented by a radio system.
"Thus at dangerous poims on the Atlantic
coast there are to be automatic radio grans-
mitting sets which send out regular signals
at definite intervals. A ship’s captain or
operator listening with his simple receiving
outfit hears the signal repeated at intervals
when he gets within range of the light-
house. This automatic transmission is
sometimes called “canned radio” 1f the
ship is equipt with a directian finder, which
is the simplest and cheapest of receiving
outfits. he determines the direction of the
lighthouse by merely rotating the coil which
onstitutes the direction finder. By taking
two or more such ohservations a known
distance apart he can determine his exact
position. The Bureau of Standards and
Bureau of Lighthouses are cooperating mn
developing this system.

IN FOG

DIRECTION FINDERS EQUALLY EFFECTIVE
IN USE UNDER WATER.

It hias always heen helieved that the radio
waves could not penetrate helow the sur-
face of the earth or the ocean. The surface
materials are considered to he conductors
and impenetrahle by the radio waves, Two
of the young experimenters at the Bureau
of Standards. however, having placed a di-
rection finder coil under water one day in
Novemher. 1917, to their surprise received
signals virtually as good as were received
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mn the air., They immediately asked why
could not signals be received if this coil
were attached to a submarine. Having se-
cured permission from the Navy Depart
ment (o conduct experiments, they spent
the summer of 1918 at the submarine base
in developing a system of radio communbi-
cation for submarines.

The apparatus is of the most remarkable
simplicity, being a single turn of wire at-
tached on the outside of the submarine,
With the submarine and its receiving appa-
ratus and all equipinent entirely submerged,
signals transmitied from Paris, Rome, and
California were easily received. It is also
possible 1o transmit from this simple coil
aerial a distance of several imniles when the
submarine is entirely submerged. Further-
more, this aerial is a satisfaciory direction
finder just as when used in air. This 18
the only thoroly successful system that
has been developed for communication with
submerged submarines, and the Navy has
equipt its largest submarines with it.

WHAT THE DIRECTION FINDER MEANS TO
THE AVIATOR.

The direction finder, or radio compass,
is most useful to the aviator. It cannot be
atfected by tlie forces produced by his rapid
evolutions when in the air but gives him a
reliable means of determining his location
with respect to a known peint on the
ground. The utility of this apparatus in
enabling the aviator to steer toward his
landing field is now being supplemented by
experiments carried on by the Bureau of
Standards and the Post Office Air Mail
Service with the view of giving the aviator
a positive and accurate signal when he ar-
rives exactly over his landing field, This
enables him. to land even in heavy fog or
in uner darkness. The method, again an
exceptionally simple one, is the use of in-
duction from a large coil of wire located on
the landing field, carrying an alternating
current. The effect of this extends only
over the landing field itself and is exerted
on a coil of wire on the airylane just when
the aviator is over the landing field. The
advantage of this system is not alone the
actual utility to the aviator but also the
psychological effect in the added sense of
security which it gives him.

BUREAU OF STANDARDS LEADS IN RADIO
MEASUREMENTS.

No less interesting to the technical man
have been the developments along the lines
of measurement. The scientific facts, the
knowledge of which has made possible the
improvements which have been described,
could never have been discovered without
careful measurements of the phenomena
which take place in connection with the use
of high-frequency radio currents, The
reader does not need to be told that these
measurements are more complicated and
specialized than measurements with a yard-
stick. In this matter of measurements the
Burean of Standards is the recognized

(Continued on page 432)

=

Here Is Shown Another Type of Loop An-
tenna In Which the Loop Coll May Be De-
tached from the Frame.
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The Armstrong Super-Autodyne Amplifier

HE purpose of this article is to give

. the experimenter sufficient data to
construct and operate an Armstrong
Super-Autodyne Amplifier, Radio

men in general are now familiar

witl the more outstanding advantages of
the new ampliﬁer.

Part (
By H. W. HOUCK

the greatest drawbacks to low frequency
amplification of two or more stages.
Having briefly outlined the limitations
of low frequency amplification, we are now
able to appreciate the effectiveness of radio
or high frequency amplification. As we arc

rectilied impulses  readable, the obvious
thing to do is to apply the incoming signals
to an amplifier before detecting them, in
order that extremely weak currents may be
strengthened sufliciently 1o operate the (e-
tector. In other words, we are amplifving

mceoming or radio

such as guietness of
operation, unchanged
tone of spark signals
and non-distortion
of telephonic speech.
These and other ad-
vantages wilt be
taken up in greater
detail later. Before
going into construc-
tional details and
circuit constants of
such an amplifier we
will give a brief
resumé of high fre-
quency amplification
and its advantages,
difficulties encoun-
tered, and the va-
rious solutions of
this problem which
led up to the Arm-
strong Amplifier.

RADIO OR HIGH FRE-
QUENCY AMPLIFIER.

To the average
radio experimenter
the term “amplifier”
means two or tore
vacuum tubes in cas-
cade after the de-
tector. With this de-
tector arrangement |

frequencies.

ADVANTAGES OF
HIGH FREQUENCY
AMPLIFICATION.
The etiectivencss
of high frequency
amplitication 1s made
further apparent
when vacuum tube
detectors are  used.
as the sensitiveness
of these devices is
proportional to the
square of the voltage
applied to them, In
other words, if the
incoming signal is
amplified to double
its normal voltage,
the strength of sig-
nal in the plate cir-
cuit of the detector

tube will be four
times as great as he-
fore.

Another advamage
of high frequency
amplification is that
"howling” is leas
troublesome. As has
been shown, howling
in a low frequency
amplifier is duc to

the incoming signals
of radio frequency
are detected (or rec-
tified) to make the i
signals audible in a telephone receiver, am-
plifier, or other audio frequency device.
(By the term audio frequency we mean fre-
quencies that are within range of the human
ear.) The purpose of the audio [reqqency
amplifier is to amplify the unidirectional
impulses obtained from the detector. Sec
Fig. 1. .

The disadvantages of audio frequency
amplilication, however, are pronounced.
the amplifier is correctly designed and
operated with the best low frequency trans-
formers available, and the tubes are used
in the most efficient circuits, more than two
siages of amplification are undesirable, be-
cause an efficient amplifier of this type will
make readable only signals which the most
sensitive  detector will rectify.  Signals
which are so feeble that they will not oper-
ate the detector can not be amplified by low
frequency amplification, regardless of the
number of tubes used. Another great dis-
advantage of low frequency amplification
is that noises from mechanical and electrical
sources are greatly amplified in the tele-
phones, due to the gudible period of the
circuits, thercby giving much interference
with otherwise readable signals. The tnore
common sources of noise due to mechani-
cal causes are mechanical vibration of the
tube elements caused by vibration of the
table, noises about the operating rcom, etc.
This may be shown Ly gently tapping the
first tube of an amplifier with the finger,
Electrical noises are the most numerous and
include eratic electron emission from the
filament, due to unhomogeneity of the fila-
ment, filainent and plate battery nonises, poor
grid leaks, etc. l.ow frequency regenera-
tive action producing what is commonly
known as "howling” or "singing”, 1s one of

Laboratory.

Fig. 6—0One of the First Complete Armstrong Amplifiers Bullt In Mr. Armstrong's Paris
The Cabinet at the Left Contains the Tuning and Heterodyne Circuit and at

the RIght the Amplifying Cabinet |s Shown.

mainly 1nterested in bringing i:_: distant
signals of low power, and making them

We take great pleasure in presenting
to our readers Mr. Armstrony's lai-
est invention, the super-antodyne am-
plifier. As its name implies 1t is in-
deed a super-amplifier, which ampli-
fies signals that proviously could not
be heard, to an astonishing volume

of sound. It is doubtiess the latest
word in detecting und amplifying
signals.  Awmerican amatcurs can be

proud of this latest invention by an
a’.r-nmatcur,_ now a distinguisht re-
searcher.—Iiditor.

Zuan

R R R

readable, and as the low frequency ampli-
fier is useful only in that it makes weak

Fig. 8&—The Radle Frequency Amplifier is

Contalned In This Cabinet;: Also the Last

Detecter. Note the Absence of Complicated
Controls.
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regenerative or feed-
back action of the
audible frequency
. circuits.  As the cir-
cuits of high frequency amplitiers are not of
an audible period, it is casily scen that while
regenerative action is possible, and in fact
occurs quite frequently, it usually does so
at frequencies above audibility and hence
15 not appdarent. Due also to the fact that
the circuits are turned to an inaudible
pc:_'iod, ordinary mechanical and electrical
noises, while present, are not amplified.
The elimination of audio frequency howl-
ing and of tube noises is of the greatest
miportance as it makes possible the cem-
ployment of morce stages of amplification
than would be possible otherwise. More-
over after we have used as many steps of
high frequency amplificanion a~ can  he
advantageously employed it is always pos-
sible to connect an audio frequency ampli-
fier after the detector thereliv obtaining
the advantage of low frequency amwiifica-
tion without detrimental results. Regenera-
tive action between the low frequency and
the high frequency amplifier circnits is im

possible due to the great differcnces of re

quency.  Other advamtages of radio Tre-
quency amiplification are selectivity, aud re-
duction of the siatic sienal ratio.

DIFFICULTIES OF HIGH FREQUENCY
AMPLIFICATION,

. We have seen that radio ircqueney ampli
tication has escaped the main disady antaces
of andio frequency amplification largely
because of the higher inaudible frequencies
cmployed.  However, we have unwittinely
come into ather dithicnlties because of thewe
extremely Iigh frequencies, which, while
not unsurmountable are in some instances
very objectionable. This is especially 1rue
when signals below 500 meters (frequencns
above 600,000 cveles) are need.  Retete
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taking up these difficulties it wilt be neces-
sary to briefly consider the circuit of a
simple radio frequency amplifier, Fig. 2.
1f we connect the “input” terininals of the

i b,
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Fis 1
The Ordinary Audio Frequency Circuit
Using Ilron Core Transformers Between
Stages.

amplifier directly to the tuning system and
substitute a receiving transformer or loose
coupler shunted by variable condensers in
place of each audio frequency iron core
transformer, we have a radio frequency
amplifier capable of amplifying incoming
signals. It is then only necessary to con-
nect its “output” terminals to a crystal or
vacuum tube rectifier and telephones in
order to make the receiving system com-
plete. To adjust such a receiver to 600
meters, for cxample, it is necessary to
tune the antenna and secondary circuits of
cach of the two amplifying transformers
to 600 mecters, six circuits in all, and to
adjust the coupling of all three transform-
ers. While such an amplifier gives high
amplification for the number of tubes em-
ploved there are several disadvantages in-
herent in such a system which renders its
nse impractical for ordinary purposes.
Tuning each transformer separately to a
viven signal takes so much time that a sig-
nal could casily be lost. In fact the system
is <o highly selective that it is inadvisable
to usc it at all, except for reception at a
fixed wavelength from some given station.
Amplifiers have been built with the tuning
somewhat simplified by using fixt coup-
ling, making the primaries aperiodic, and
controlling the secondaries by means of one
kunob, but due to the fact that fine tuning
was impossible and because of mechanical
ditliculties these sets are not in wide use.

The tuned circuit amplifying transformer
svstem may be made slightly broader in
tuning by making the windings of resist-
ance wire thus making the amplifier cir-
cuits slightly aperiodic, with the advantage
of decreased selectivity as a result. The
natural resnlt of such an amplifving trane-
former is a decrease of signal strength over
that ohiained with a tuned circuit trans-
former system. but in most cases. the ad-
vantages of broader tuning more than com-
pensates for the decreased telephone cur-
rent. Both of the above types of trans-
former coupling hetween successive stages
of amplification are subject to the disad-
vantage which has not been mentioned up
to this point, thar is. high frequency re-
pvenerative action. While such action does
occur quite fre-
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due to eddy currents and hysteresis, special
transformer iron of about one thousandth
of an inch in thickness is used. A closed
core or shell type core prevents much leak-
age of lines of force, resulting in less lia-
hility of regeneration occurring. Besides
heing very compact as compared to air core
transformers, it is possible to obtain step-
up ratios of voltage transformation between
successive tubes, which greatly increases the
amplifying power of the complete amplifier.
The iron core is usually wound with com-
paratively few turns of very fine copper
wire, and a small air space teft between the
corc and the winding. With this arrange-
ment it is possible to cover a limited range
of wavelengths. The transformer is practi-
cally non-adjusigble in wavelength range,
and is slightly more efficient than the air
core resistance wound transformer.
Another type of radio frequency ampli-
fier coupling in wide use is the resistance
coupled amplifier. This consists of a high
resistance (non-inductive) on the order of
the output impedance of the preceding tube.
and is substituted in the circuit in much_the
same manner as a one to one single wind-
ing or auto transformer (See Fig. 3).
This mcthod is compact, has no stray field,
and is aperiodic, thereby allowing a very
wide range of tuning, the resonance curve
of which is almost fAat. Its disadvantages
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Here Is Another Type of Radio Frequency
Amplifying Circuit in Which the Resistance
Coupling is Used.

are,—that .t is not as efficient as the types
previously described, requires high values
of plate hattery voltages, and is more ineffi-

cient at lower wavelengths than other
types. ) .
Unfortunately for the radio experi-

menter, none of the above methods of
radio frequency amplification are practical
or etficient at the short wavelengths which
are available for amateur use. In fact a
resistance coupted amplifier when used at
two hundred meters with the ordinary
vacuum tnbe will give less energy amplifi-
cation than one would ordinarily expect for
any given number of tubes, and if the
wavelength is short enough, the effective
telephone current fluctuation will be less
than that obtained were the amplifier dis-
carded and a deicetor alone used.

None of the amplifiers mentioned aboyve
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will give satisfactory results at two hun-
dred meters or less. The reason for this
low efficiency is obvious. In the resistance
coupled amplifier, for example (See Fig. 3)
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This Shows a Simple Radio Frequency Am-

plifier Using Magsnetlc Coupling Between
tages.

it is seen that each tube is connected across
the resistance coupling between it and the
preceding tube. Now the capacity of the
vacuum tube is of such value that its re-
actance at two hundred meters (1,500,000
cycles) is very low compared to the resist-
ance of the coupling. For example, if the
resistance coupling has a value of 50,000
ohms and the tube a capacity of possibly
fiftcen micro-micro-farads, the reactance of
the condenser would be about 7000 ohms,
which together with the additional tube
capacity of the remaining stages would
have the effect of short-circuiting the re-
sistances. Some receiving vacuum tubes
have capacities of 25 to 30 micro-micro-
farads. One method of obtaining a radio
irequency amplifier for short wavelengths
consists of utilizing tubes with very small
elements and separating the terminals so
that tubes of very small capacity result.
An amplifier using these tubes gave fairly
efficient results at wavelengths slightly in
excess of two hundred meters.
ARMSTRONG'S SOLUTION.

The problem of efficient radio frequency
amplification at short 'wavelengths re-
mained unsolved until E. H. Armstrong
solved it for all practical purposes.

Briefly, this method consists in lowering
the frequency to some constant predeter-
mined value before applying to the fixi
radio frequency amplifier, which wili of
course, amplify the signals without diffi-
culty. The amplified signal is then fed into
a detector in the usual manner.

A schematic circuit diagram of this
simple but ingenious receiver is shown in
Fig. 4. Here the signal energy is trans-
ferred to the secondary circuit LC, which
in turn is coupled te the local source of
oscillations H, which is adjusted to such a
frequency that the resulting beat frequency
is equal  to that of the fixt radio frequency
amplifier. The beat oscillations present in
circuit LC are rectified at D, and the result-
ing reduced radio frequency oscillations
coupled to- the fixt frequency amplifier
thru a non-adjustable tuned transformer
l.. L.. If. for example, the fixt frequency
amplifier is adjusted for 50,000 cycles, and
we wish to tune to a signal of 200 meters

(1,500,000 cycles)

quently, in fact
more so than is or-
dinarily supvosed,
regenerative or
coupling back be-
tween tubes is of no
great disadvantage
unless bheats of an
audible  frequency |
ocenr. If such beats
do result, we have
howling or singing.
There arc various
ways to partialty
prevent regenerative
action.

Onue very common

we adjust the local
oscillation genera-
tor, the antenna and
secondary circuit

CL for loudest re-
f sponse in the tele-

phones. When this
condition is obtain-
ed, CL will be ad-
justed to 1,500,000
cyclcs_ the locat os-

cillation source H

to either 1,550,000 or

LI

to 1,450,000 cycles,
and the resulting
bheat frequency rec-
tified and applied to
the tuned circuit Ci
! Li and then 1o [.

method consists in =

the employviment of FIG.4 L
LHONPCONUSL !Ibc The Schematic Circutt Diagram of the Armstrong Recelver.
transformers. O D, and D, Are Used as Detectors While the Remaining Tubes Are Used
reduce the losses Amplitiers.
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manner with a tube.

The theory of this
type of amplifier is
quite simple, and its
advantages are nu-
merous. Of course
the main drawback
to high frequency
ampjification at
short wavelengths,
that is,—tube capac-
ity, has been over-
come by reducing
the frequency. The
method used in re-
ducing the fre-
quency has given
increased amplifica-
tion due to the hete-
rodyne effect. The
Armstrong system
has all the advan-
tages of high fre-
quency amplification
at low frequencies.
What at first
thought scems very
strange, but is
nevertheless true, is
that spark signals
are not “mushy” but
retain their original
characteristic tone.

M\\\nlu

N
< 3

2

other ranges of con-
densers are to be
used, the induct-
ances in the respec-
tive circuits may be
modified according-
ly, but it is best to
let inductance pre-
dominate in the sec-
ondary circuit of
the receiving trans-
former. The build-
er i1s cautioned, n
changing the de
sign of the oscilla
tor inductance, to
see that it will os-
cillate over the total
required range. The
coupling between
the oscillator and
secondary circuits
should consist of
three to five turns,
arranged for coup-
ling variation by
hinging or sliding
inside of the oscil-
lator inductance. It
will be found that
stronger oscillatory
energy will be nec-
essary in the secon-

Moreover, tele-
phonic speech is not
distorted due to the
‘requency changer
system, and if the
amplifylng system
is correctly designed, will give amplified
voice reproduction exactly following that
of the incoming voice currents.

CONSTRUCTION OF AN EXPERIMENTAL
ARMSTRONG AMPLIFIER.

I[he following details of an experimental
Armstrong  Super-Autodyne Amplifying
Receiver, utilizing resistance coupling in
the amplifier and a vacuum tube oscillation

v

!,:50!77/7. N “’_16__2-_

— QQQJJI |
L(DO0 ] (0000
, H%z L L3

R, =10 Obms
R = | Megohm ¢
C, = .o005smfd Variable  (;

A Complete Clrcuit of the Armastrong Super Auto.Dyne Amplifier I1s Shown Here.
Generator Which in Combination With the Next Rectifylng Tubo Serves to Lower the Frequency to the Amplifier.
The Remalning Tube ls the Rectifying o Detector Tube.

the Next Four Tubss.

the Knob at the Right.

‘ L+ piaE o

- .00/ mid Variable ;
- 000/ mfd Fixed, =
L, =18 Turns of #30 D.C.C.Wire Wovnd on a lube oy in. Diainerer
L, =18 Turns of *30 DCCWire Wourd on the Sarre Jube

Close to [, and In the Same Direction.

Filg. 7—Practically All Adjustments Are Made In This Part of the Apparatus.
the Left Controls the Tuning Arrangement, While the Oscillation Generator IS Adjusted by
The Filament Current Is Varied in Steps by the Upper Control in
the Center: the Lower Control Varies the Coupling of the Oscillator.

generator will be of interest to experi-
menters desiring to build this apparatus.
An amplifier with these circuit constants
has been used successfully at wavelengths
of 150 to 200 meters. Various changes may
be put in at the experimenter’s discretion,
but in general the consitants given should
be adhered to. The anteuna or loop circuit
must, of course, have a wavelength range
covering the ranges desired to receive. [f

]
L
| "
L} f 6V
-
+ R
i 0 |
I 4+ L
2% 40V

dary circuit than is
usual in the ordi-
nary self - hetero-
dyne audible beat
circuits because of
the wider frequency
difference. The transformer coupling to
the fixt frequehicy amplifier may best be
made by clamping together two similar
honeycomb or other coils of the correct
inductance. Inductance should predominate
in the secondary of this transformer. In
some instances it may be c¢onvenient to
make one of the shunt condensers of fixt
value, and the other a variable condenser,
(Continued on page 139)

The Knob at

"C, =.0005 mid. Max. Variable
Cs =.0005mfd. Max. Variable
000/ mfa. Fixed

ool mira. Frxed

0005 mrd. Fixed.
g = 30000 O/7778

¢

Fl16.5
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The Vacuum Tube at the Lower Left Is the Osclilati

The Amplitier incly

The Varlous Circult Constants Are Also Shown
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The Priess Loop Set

HE recciver section of ihe Priess
Loop Set consists of two turns in
the loop, series connected, and
placed across the vernier oil con-
denser described in article No. 2. It
is interesting to note here that this same ov!

]

s — —

e
RIGHT S1OE

The Upper View Shows the-End Construc-
tion of the Priess Loop Set. Note the Fila-
ment Switch, Also the Jacks for the Bat-
tery Connection. At the Right Is Shown the
Complete Set. On the Open Panel Is Mounted
a Voltmeter for Testing the Plate Battery.

condenser is used in both the transmitting
and receiving circuits. A vacuum tube 1s
used as a detector, and the circuits are so
arranged that this tuhe may pass from the
detecting to the oscillating stage and ope-
rate at the extremely sensitive imtermediate
or regenerative point. Tlis is accomplisht
by connecting one side of the third turn of
the loop with the plate of the vacuum tube.
and the other side to the filament of the
tube thru a forty-volt dry battery and the
telephones.  Around 1the telephones and
plate hattery is placed a variable air con-
denser for adjusting the coupling between
the plate and antenna circuits. For very
small valves of capacity the tube acts as a
detector and for large valves as an oscilla:
tor. Intermediate valves are used in
normal receiving

The transmit-receive switch used in this
set is worthy of note. \Vhile it is similar
to the usual multipole denble throw switch
in that 1t has a low resistance and is
positive in its operation, it differs in the
mmechanical method used for its operation
and is also contained dustproof. On re
ceiving it connects the two rear turns of
the loop in series across the oil condenser

By WALTER J.

Part lil. THE RECEIVER

and the loop turns in proper connection
with the vacuum tube. It also connects the
storage battery in series with the filament
of the tube.

On the right hand side of the set is a
filament switch directly over the jacks for

HENRY"

operating in the “receive” position, 100
hours life will be obtained using a four-
volt, 100-ampere hour, lead battery.

The rotary switch at the lower leit of
the panel marked “Signal Intensifier” con-
trols the adjustment of a variable air con-

r

PLATE BATYTERY TEST

connecting four-volt and ten-volt hatteries
The idea here is to conserve the power of
the ten-volt battery by using a four-volt
battery for the tube on operation. Under
normal operation the set is on the receiv
ing setting so that it is only necessary to
have four volis for lighting the tube fila-

The Varlable Enclosed Type Oll Condenser
ts Used in Both the Transmitting and Re-
celving Clrcult.

*Sales Manager, Wircless Specialty Apparatus Co

Here 'Is Shown the Type of Rheostat Used
for Controlling the Filament Current.

mnent. During an advance when the set 1s
being carried forward the four volt battery
is left hehind and the ten-volt battery then
serves as source of current for both
transmitting and receiving. The switch is
mounted on an asbestos board and cuts 1n
a 6.2 ohm resistance when using the 10-
volt source and a 1.15 ohm resistance when
using four volts. The switch is designed
so that the heat produced in the resistance
is transmitted directly to the front plate
and may be made to serve as warmer for
an operator's fingers in the winter time by
closing down the flap which covers the right
hand side of the box. Heat is not transmitted
into the box, to any great extent because
of the heating insulation provided by the
asbestos board. The set is so designed that
in normal operation. that is when 1t 1s

www.americanradiohistorv.com

denser with plates cut the same as those
used in the oil condenser. This condenser
is contained in an aluminum dust-proof case
with a maximum capacity of 0006 mids.
The function of this condenser is to con-
trol the regenerative action of the receiver
for obtaining maximum regencrative ampli
fication on reception.

The grid condenser is the small unit
mounted in front of the oil condenser, and
having a capacity of 004 mfds. The grid
leak has a resistance of 500,000 ohms, and
consists of a strip of fibrous material
coated with a carbon ink. The vacuum
tube employed was a \Vestern Electric
7T. 1 tube with an oxide coated filament.

The plate battery consisted of two
standard Signal Corps 20-volt batteries
connected in series. and mounted in a
special aluminum container .designed 1o
combine maximum strength with maximam
weight. In case of cmergency an exteérnal
20-volt battery may be plugged into the
set. Inasmueh as the standard Signal
Corps 20-volt battery was somewhat un-
reliable it was necessary to provide a volt-
meter for checkifg up this battery from
time to time. A vbltimeter was therefore
mounted on the hattéry compariment door

(Continued ph paae 436)
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|_|Cendenser Intensifiel i J
This Is the Circuit Used In the RecCeiver,

Note That the Tuning Is Accomplisht by the
Varlable Tuning Condenser.
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A Logical Way of Making Wireless Diagrams

I have noticed that one of the greatest
troubles an amateur has is the making of
diagrams. By this 1 mean not the ad-
vanced fellow, who has already tlearned
from experience, but the man who is just
fairly started in radio, probably at the
stage of just getting an audion.

For instance, you have a motor that you
want to reverse, which is a very simple
matter, and is just taken to illustrate the
method. You know, to start, that the two
field leads are always going to be con-
nected to the source of power, and the
armature connections or brushes are the
ones that have to be changed. Draw a little
diagram of the field, armature, and source
of power. Then draw the connections of
the power souce to the field. Then num-
ber the armature leads 1 and 2. Draw a
couple of wires from each of the power
wires and call them 3 and 4. Then you
know ‘that for the motor to go one way, 1
must be connected to 3 and 2 to 4. For the
other direction, 2 to 3 and 1 to 4. Thus
you make 3 and 4 the center connections
of a DPDT switch, making 1 and 2 at one
end and 2 and 1 at the other, as shown in
the figure.

Then supposing that you have made up

|

By HERBERT WEBB

vour mind to have a panel receiving set,
with a long wave receiver at one end and
a short wave at the other, and you are go-
ing to use only one audion for both of
them. It is therefore necessary to have a
system of switches to change the connec-
tions,

You again put down all of the instru-
ments, it being unnecessary to number
them. Then think a minute. Make a list
of all the instruments that are to be used
in both sets, such as grid condenser, audion
bulb, B battery, potentiometer, rheostat, A
battery, variable condensers, phones, aerial
and ground.

You of course have separate diagrams
of each set, namely, fong and short wave
reccivers. Compare the two and see which
parts of the two are identical. That is,
how the phones, B battery, potentiometer.
and grid condenser are connected. and see
whether in each diagram a variable con-
denser is connected across the B battery
and phones, or whether it is across the sec-
ondary in both cases.

Then, after all this is done, make a list
of all the parts that are not common to both
sets, and run the wires that are connected
to them to the middle connection, or arm,

of a SPDT switch, Then there will prob-
ably be from four to seven switches, de-
pending on how different the two connee-
tions were to start with,

Then when all of the switches are
thrown upward, say, that would be the
long wave connection, and when they are
thrown downward that would be the short
wave. Then wires are drawn connecting
the short wave set to the hottom sct of
switch points, and also drawn from the
top group of switch points to the long
wave set. Then afl of the desired connee-
tions will he made.

To be absolutely sure that you have the
right dope on it, trace out the wires start-
ing from any point you choose, and if this
is done you may be sure that you are all
to the good. Sometimes, after the connec-
tions of all of the apparatus is made in
this way, some connection may bhe sim-
plified. Just go ahead and do it after you
are sure that it will not interfere with any-
thing.

After you have made a few diagrams in
this way, you will notice that you can do
more and more work in your head, and the
final result can bLe attained only by con-
tinued practice.

Use of the Uacuum. Tube for Sustaining

Mechanical Oscillations

The three-electrode vacuum tube may be
used to sustain mechanical oscillations in
any system possessing inertia and elas-
ticity, in a manner similar to that of sus-
taining electrical oscillations. It is simply
necessary that the mechanical system be
started oscillating and made to vary the
grid potential of the tube in such a way
that the resulting plate current variations
will be of suitable

ward and away from the grid coil Lg.
This induces an alternating potential be-
tween the grid and filament of the tube,
which in turn varies the current in the
plate circuit and plate coil Lp. There re-
sults a correspondingly varying attraction
of the coil L p on the end K of the arma-
ture which, for suitable magnitude of the
currents and proper polarity of the con-

nections, has such a phase relation with re-
spect to the oscillation cycle of the pendu-
lum as to sustain its motion continuously.
The encrgy expenditure from the plate
battery is thus seen to compensate for the
friction losses which in the absence of the
vacuum tube device would damp out the
oscillations of the pendulum or bring it to
rest.

Another example

magnitude and phase
to sustain the me-
chanical oscillations.
This subject has
been given a great
deal of space in the
technical press of
Europe recently, but
seems to have little
practical value in its
present status.

As an illustration
consider the system
of Fig. 1, which
shows how a three-
electrode tube may
be used to maintain
undamped oscilla- |
tions of a pendu-
lum P. Two coils,
Lg and Lp, are re-
spectively inserted in
tge grid and plate
circuits of the tube
and placed in front
of a small iron
armature HK which
is integral with the
pendutum, As the
pendulum is swung
out of position, it
oscillates back and
forth, moving the

is given in Fig. 2,
where undamped vi-
brations of tuning
fork T are obtained
by means of grid
and plate coils Lg
and Lp, disposed on
either side of the
tuing fork. The
explanation is quite
similar to that just
given for the pen-
dutum. It will be
noted that in both
cases the plate and
urid circuits are
coupled magneticat-
Iy to a cominon me-
chanical system pos-
sessed of a natural
period of vibration
or oscillation of its
own, This is iden-
tical with the case
of electrical oscilla-
tions where the tube
circuits were induc-
tively coupled to 1
common oscillatory
cireait having .
natural period of
clectrical oscilla
ton,

end H of the arma-
ture alternately to-
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New Svstem for the Reception of
Undampt Waves

By LIEUT. JOHN SCOTT-TAGGART, M.C.

HE arrangement to be described is

of interest largely because it solves

in onc way the problem of produc-

ing an undampt wave wireless re-

ceiving circuit capable of “stand-by”
and “tuned” adjustment combining ease of
manipulation and high selectivity. In ad-
dition, the circuits may be adjusted so as
to reduce radiation to a negligible value.
The complete arrangement was designed by
the author and used for certain special
artillery communications during the fight-
ing of 1917 and 1918. As evidenced by
reports, it proved of exceptional value in
battle and overcame the difficulty, previ-
ously experienced, of interference by neigh-
boring “spark” stations. On sev-

less than the incoming frequency by be-
tween 100 and 4,000. Beyond these limits
the beats produced will, for all practical
purposes, be inaudible. By gradually in-
creasing the capacity of C: continuous-
wave signals are first heard in T as a high
note, which will gradually decrease as the
capactiy of C, is increased. A silent point
will ultimately be reached, and under these

conditions the local frequency will equal,

the incoining frequency. The aerial cir-
cuit will now be exactly tuned to the in-
coming frequency. As the value of C, is
increased still further, beats will once more
he formed, and a note will be heard which
will gradually increase in pitch as the

of efficiency due to mistuning is at a mini
mum. If this secondary effect were ab-
sent, the loudest beat notes would, in the
case of an average pair of telephones, have
a frequency in the neighborhood of 1,000.

The advantage of rapid adjustment while
making the arrangement suitable for “pick-
ing-up” signals renders it open to serious
interference from spark stations. Another
very important disadvantage is that the cir-
cuit radiates while receiving. The B cir-
cuit acts, in effect, as a small power trans-
mitter which will cause incalculable inter-
ference with other continuous-wave receiv-
ing stations within a few miles radius. It
is safe to say that in nine cases out of ten
the local oscillations are far

-

eral occasions cominunication

stronger than necessary. Un-

was steadily maintained with a
forward station 15 km. away,
altho a 2 kw. spark set was
operating within 300 yards of
the continuous-wave receiving
station and working on a wave-
length only slightly different.
The arrangement may be
divided into three essential cir-
cuits A, B and C. The circuit
B is of the usual type. An
aperiodic retroactor (tickler)
coil L. is coupled to a variable
inductance L.; this coupling is
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fortunately attempts to decrease
the oscillating energy usually re-
sult in stopping the circuits oscil-
lating or impairing the detector
efficiency of the circuit.

. The disadvantage of excessive
jamming may very largely be
overcome by tuning the oscillat-
ing B circuit to the silent point
of signals, decreasing the coup-
ling between L. and L,, or de-
creasing the filament current of
Vi, s0 as to prevent Vi from
oscillating, and then switching

UELTHTGH

made variable. and if sufficient-
ly tight will cause the circuit B
to oscillate of its own accord at
a frequency determined chiefly
by the value of the condenser
Ci. The fAlament of the vacuum
tube V. is heated by a six-volt
accumulator B. thrut a rheostat
R: of about five ohms resist-

H

DL

Y

S over to the left and retuning
on the circuit A, which is made
to oscillate. The complete ar-
rangement now acts as if an
aerial circuit were very loosely
coupled to the oscillatory circut

Ci.. The filament or plate
voltage of V., may be dispensed
with, and signals will still be

X

ance. A plate battery H, of
about 60 volts and the primary
T, of a step-up transformer 7T,
T: arc connected as shown. a
fixt condenser C; of about 0.008
mfd. being connected across H,, and T,, in
order to bypass the high frequency compo-
nent of the plate current of V..

The portion A is exactly the same as B
except that no aerial or earth connection
is made. The filament of V: is heated by
current from the common accumulator B..
A double change-over switch S enables any
low-frequency current supplied by T, or T:
to be applied to an audio-fprcquency or note
amplifier C. This circuit C possesses an
inter-valve step-up transformer T, Ts a
telephone step-down transformer TS TS,
a pair of low-resistance telephones T, a
plate battery H, of 60 volts, a filament-
heating accumulator B, and other features
which will be understood by reference to
the illustration,

The circuit A is placed ncar the circuit
B so that an inductive cffect is obtained.
The distance between A and B should pref-
erably be variable, and for eliminating in-
terference the author has placed A as much
as sixr feet away from B, altho one to two
feet is more usual.

While “listening-in,” the switch S is
placed over to the right, and all reception
is accomplished by means of the B cir-
cuit. The coupling between 1. and L, is
adjusted until the circuits commence to
oscillate of their own accord. By adjust-
ing C,, the tuning of the acrial circuit and
the adjustment of the local frequency are
accomplished simultaneously, and signals
from an _external undampt wave transmit-
ting station are casily picked up. It is'to
be noted that signals will only be heard
if the local frequency is either greater or

The Clrcults Shown Here Possess the Advantages of ‘“Stand-By"

and “Tuning’” Adjustment with the Combination of Ease of Ma-

nipulation and Hlgh Selectivity: Also the Clrcults May Be Adjusted
80 as to Reduce Radiation to the Negligible Value,

capacity of C, is increased, until it passes
the audible-limit.

The signal strength obtained on this cir-
cuit B will depend to a certain extent on
the value of the coupling between L. and
L... the plate voltage, and the filament cur-
rent. The cumulative method of grid rec-
tification is employed, a grid condenser C,
of about 0.0003 mfd. being shunted by a
resistance R, of about 3 megohms. Apart
from the correct choice of a suitable oper-
ating point on the grid and plate current
curves, we are also concerned with the cor-
rect adjustment of the amplitude of the
local heterodyning oscillations. This ad-
justment cannot conveniently be made, a
disadvantage which is keenly felt.

It will be seen that for a beat note to be
produced, the aerial circuit must be slightly
mistuned, in order to produce local oscil-
lation of a frequency differing from the in-
coming frequency. The incoming waves
force themselves into the aerial circuit in
spite of the fact that the latter is out of
resonance. While preserving their original
frequency the oscillations have their am-
plitude decreased, and- cause a loss in sig-
nal strength which is very noticeable in
the case of weak signals. The higher beat
notes correspond to greater disparities be-
tween the local and incoming frequencies.
Consequently, a high beat note necessitates
a very considerable mistuning of the aerial
circuit, especially in the case of wavelengths
higher .than about 500 meters. This fact
explains why the loudest signals are in-
variably obtained on almost the lowest beat
notes. since under these conditions the loss
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heard if the circuit A is tuned
to oscillate at a frequency slight-
ly different to the incoming fre-
quency. Owing to the very loose
coupling between L, and Ls spark
signals suffer in amplitude to a
much greater extent than continuous-wave
signals which persist. Another advantage
of the arrangement is that the energy radi-
ated from the aerial is merely that induced
by the circuit A, which is a negligible
amount if the distance between A and B
is considerable. The chief disadvantage of
the arrangement lies in the fact that con-
siderable inefficiency is caused by the im-
pedance of the mistuned circuit Ls C,

A further development which leads. to
much louder signals is to adjust the B cir-
cuit to the pre-oscillatory or subgenerative
condition immediately preceding self-oscil-
lation, by increasing the coupling of the
retroactor coil L: or the magnitude of the
filament ciirrent, of which the latter adjust-
ment is preferable. The incoming continu-
ous waves are now retroactively amplified,
a phenomenon which has received scant
attention as applied to continuous waves.
Thru the retroactive effect, which partakes
of the nature of a negative resistance, the
energy losses are decreased, and the am-
plitude of incoming signals increases, much
louder results being obtained in the tele-
phones T.

The ratio between the amplitudes of local
and incoming oscillations 1s of great im-
portance, and its effect will be very notice-
able on the circuit under discussion, which
allows for considerable variations of the
ratio.

Let us suppose that the amplitude of the
local oscillations is L and that of the in-
coming signals is 1. We will readily see
(Continsed on page 438)
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Modified Government Receptor

HE types of receivers for un-

dampt waves in use by the gov-

ernment during the war astound-

ed many former radio amateurs,

who enlisted in the service, by
their extreme sensitivity, their stabil-
ity and their ruggedness of construc-
tion. They were wonderful pieces
of work, particularly those made by
former gun mechanics in the Washington
Navy Yard. The controls were simple yet
sensitive and the wave lengths were cali-
brated directly on the secondary condenser
dials. However, if an ordinary mortal were
to try to duplicate one for his own use he
would find that the internal workings were
so complex that unless he had access to a
completely equipt machine shop it would
be impossible to produce a likeness. Now
if we look at the subject in a critical man-
ner we find that there are many parts on
a Navy receptor that are not a necessity
on a first class set for experimental work.
In designing the set to be described in ‘the
following pages the writer has taken this
fact into account and fully believes that no
better receptor for experimental undampt
wave reception can be made.

Simplicity of circuits and stability of op-
eration are the first essentials of any good
set to start with, although later improve-
ments may complicate the circuits to a cer-
tain extent. The best circuit for undampt
wave reception is one composed of a pri-
mary inductance tuned with a series vari-
able condenser, a secondary tuned with a
shunt variable, a vacuum tube as the source
of local os¢illations with a feed-back in-
ductance in the plate circuit which must be
for best results, in variable inductive rela-
tion to the secondary inductance. The
Navy standard calling wave is 4,000 meters
and as very little arc work is carried on be-
low this period our set should have a range
between ahout 3,800 and 15,500 meters. %t
is not advisable to use too large a secoudary
shunt condenser as weak signals are apt
to be the result, so it is well to choose a
maximum value of .001 mfd., which is an
easy size to secure in the open market.
After quite a bit of experimenting the best
coil that was constructed gave a wave range
hetween 6.800 and 15,500 meters. This coil
was wound with 720 turns of tightly twisted
litzendraht wound in two 300 turn groups

J. STANLEY BROWN~

The Set of inductances Used in the Moditied Government Receptor.
Is for Connecting the Coils in Series or Parallel.

The Switch at the Left
Note That Extremely Loose Coupling Is

Employed in the Operation of This Tuner.

on the form shown in Fig. 2. This litz.
was of large surface area and was made of
10 strands of No. 32 B. & S, enameled cop-
per wire twisted tightly together with a
hand drill. The primary and secondary are
wound exactly alike and the leads are
brought out to contacts mounted on the
sides of the winding form in the manner
showyq in Fig. 3. In the experimental form,
a photograph "of which is shown, these
contacts form mounting clips and the en-
tire coil may be easily removed and re-
placed by another of a different inductive
value if the experimenter so desires. As
simplicity was to be the strong feature of
our set we are adverse to the use of dead-
end switches and the resulting great num-
ber of taps made necessary throngh their
use, so a much better method was hit upon
whereby there were at no time any unused
sections of inductance in the field of any
of the coils, while at the same time the
‘wave-length range was from 3,800 to 15,500.

r E— —
] T
|
M
l Mt
[\
{ b
| b It
il &
o~ <l
|
L l{faulze
5""‘1%’7
i
[ﬂ Ant 6{1‘/
= == .

”Brmn'unda_mu Wave Receptor (15 000M)
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The Dlat at the Lower Right

Is Callbrated So That the Tunling Is Simplified to a Great Extent.

*Radie Englueer, Slgnal Electric Mfg. Co.
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This idea was to swiich botlh sections on
each of the three winding forms in series
for the longer wavelengths and to switch
them in parallel on the shorter lengths.
This gave two wave ranges with a .001 mid.
condenser, which were from 3810 10 7620 M.
and from 6,800 10 15,500 M. respectively.
An added advantage is that the higher fre-
quency currents of the shorter wavelengths
have double the conductor surface area of
that present in the circuit when the longer
range of waves are being received. It is
well 1o state hefore going further that the
plate circuit inductance or tickler coil has
but 500 turns of the same wire as the pri-
mary and secondary coils.

In the original model which was con-
structed by one of the men at The U. . N.
Radio Laboratory at Great Lakes, the sets
of coils were placed in either series or par-
allel by means of three telephone switches.
I'his was inconvenient so the writer de-
signed the switch which is shown in as-
sembly and detail in Fig. 4. It is virtually
a6 P.D. T. switch but is in a very com
pact form. Fig. 5 shows the schematic
hookup for the switch as well as the ex-
ternal circuit. It will be noticed that the
coils are “Poled the same” at all times so
that they will not oppose each other and
thereby lower the ethciency of the induct-
ance as a whole.

In operation the coupling is fully as loose
as shown in the photograph and even the
maximum coupling obtainable is compara-
tively loose. The mutual inductance be
tween the primary and secondary varies
so [ittle through all the degrees of coupling
that the calibration of secondary wav
lengths directly on the condenser dial is en
tirely practical. This instrument was so
selective and efficient that the operators
stood watch on it in preference to the
standard Navy receptor and the writer un-
derstands that after it was taken to the
reat Trans-Atlantic Station at Belmar. N
J.. it was used for the regular watch
preference to the abundance of equipmen
furnished by the Navy Department.

Now that we have a thoroly cflicient sct
that has heen tried and tested under exact
g condhitions all that remains to be don
is to so arrange it that it can be mou
n true workimanlike form in a cahinet A
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Here Are Shown the Details of the Set.

very compact design for such a mouming
is shown in Fig. 6 and a careful study of
it will prove that there is not much more
10 he desired by the way of additional fea-
tures. It will be noticed that the coil ter-
minals are brought directly from the wave
changing switch to

Fig. 2 Gives the Dimensions of the Coll Forms.
Fig

The Method of Winding the Colls Is Shown In

Construction of the Switch Is Shown in Fig. 4,

distinetly a great method for time saving
and many times it helps one to identify a
station in a few seconds when it

ordinarily take several minutes.
mary scale should not he calibrated unless
the experimenter is sure that he will never

the front of the

panel and therefore
the expenmenter
may use any circuit
lhe desires without
altering the internal
counections.  Posts
are provided to al-
low the connection
of load coils and
these may be short-
ed by the jumpers
when not in use.
The large dials are
5" in dia. and about
1/16” thick. They
should be cut from
white celluloid and
the scales marked
on with india ink.
This will he an easy
inatter if the scales
are first mounted on
the face plate of a =,
lathe and the glaze
taken off with very
fine sandpaper. The
secondary scale
should have the
wavclenglhs cali ]
brated on it by com-
parison with a wave-
meter and it will be S —
noticed that there is
room 1o place the
call letters of the
more jmportant sta-
tions opposite their
“peaks”.  This s
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The pri-

change aerials or ground wires. Resonance
is easily obtained hetween the primary and
sccondary-circuits by the “click” method.
It will be noticed that the secondary con-
denser is provided with a vernier adjust-
ment while the primary is not. This is he-

cause the priumary

Tickler

pliii e A

Fach Coif Consists of Two Separate
Coifs Whick Are Seriesed for Long Waves
and Farallefect for Short by Waves

of te 6 RO T Switeh.

never tunes sharply
enough to warrant
such an adjustment
whereas the second-
ary circuit tunes
with extreme sharp-
ness. The vernier
knob should have a
ratio of about 1 to
S with the conden-
ser shaft and the
writer is in favor of
pulleys and a
crossed rubber belt
in place of gears as
the control will then
have no “play”, it
will he noiseless and
the dial will move
in the same direc-
tion as the hand.
The recorders or
indicators shown in
Fig. 6 may he made
of metal with a fine
wire stretched across
the opening or, bet-
ter still, they may

I bﬂﬂ! it

e made of trans-
parent celluloid with
a hair line scribed
on the under side
and filled with white
lead. A method of

scribing scales on
“Formica” panels

was described by

Showing the Wiring Dlagram of the Government Type Flecelver
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(Continued on page
434)
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Banked Winding and How It is Done

“bank winding” in the description

of recent radio instruments, and
many excellent designs have been printed
giving full details of the con.
struction of the apparatus up
to the point where it says
“Put on a two layer bank
winding,” and there the de-
tails stop. Inquiries regard-
ing this particular form of
coil bring forth the interest-
ing but not at all explana-
tory reply that it is a form
of winding in which the dis-

SGREAT deal has been said about the

By H. C. SILENT

layer coil, and one and one-tliird times
the wave length of the long single layer
coil with ne increase in wire necessary and
a 50% saving in space. 1f the above re-

tributed capacity is reduced
to near the nunimum, and
the inductance of the coil
for a given amount of wire
and space occupied very
greatly increased over the
single layer type of coil. As
a particular example, the cal-
culated inductance of a coil
four imches m diameter and
six inches long, wound with
216 turns (single layer) of
No. 22 single silk-covered
wire, would be 2,354,000 cen-
timeters, and with a cou-
denser of 0005 mf capacity
would tune to a wave length
of 2,045 meters. With a coil
wound twelve inches long,
four inches in diameter and
432 turns (single layer) the
inductance would be m-
creased to 5498,000 centi-
meters, and with the same condenser would
tune to a wave length of 3,125 meters,
or abour one and onec-half times the wave
length of the short coil. But with a coil
of the same length as the first above
mentioned wound with a two layer bank.
having approximately the same amount of
wire as the second coil, the inductance
would be 9,496,000 centimeters, and with
the ahove condenser would tune to a wave
length of 4,105 meters, which is twice the
possible wave length of the short single

r |

b 4
in the Drawing the Arrow Indicates the
Dlrection of Winding. Fig. | Shows the Be-
inning of the Bend. In Flg, 2 the Bend
E‘ﬂl Beéon Made and the Wire is Now Wound
In the Groove, Batween the Flrst Two Turns.
In Flg. 3 the Fourth Turn {s Brought over
the Bond, as Shown. In Flg. 4 the Fifth
Turn i8 Bent In the Same Manner as the
Third Turn,

e —— R —
The Abovci Phoi‘ogragh Iliustrates ClearIthhe tl,\/h:thod for Balnked winding.
By Fallowing This the Amateur Should Be Able to Wind His Inductances s :
Without Dlifficulty. The Arrow Indicates the Direction in Which the wire Is Dank winding is acquired, the

Wound on the Tube.

sults can he obtained without reducing the
efficiency of the coil, the advantage is oh-
vious, and the bank winding is ncarly as
efficient for radio work as the single layer
tape of coil. This cannot he said of the
simple hback and forth type of winding, as
the distributed capacity of the lavers so
placed is very large.

The accompanying hgures explain in de-
tail the steps followed in putting on a two
lnyer bank winding of the type devised by
the Bureau of Stiandards and recommend-
ed by them. The wire is carried around
the form for two turns as in Fig. 1. A
sharp bend is then made in the strand.
ail it 1s carried to the top of these first
two turns as i Fig. 2. At the completion
of the third turn, the strand is carried
about a sixteenth of an inch beyond this
first hend. and 1hen carried down to the
tube or form again, to begin the fourth
turn, as i Fig. 3. 1t is then carried
around the form to make the fourth turn,
going about a quarter of an inch heyond
the place where the beginning of the turn
came down onta the tube. and 1s carried up
onto the top of the preceding two turns
as before. This is the beginning aof the
fifth wrn, Fig. 4, and after being carried
around the form as for the third turn,
is again brought down onto the tube as
for the fourth turn, and the process re-
peated, Fig. 5. The completed winding
will then appear as in the photograph, Fig.

and the strands will lie on the ¢oil as in
Fig. 7. Fig. 6 shows the side view of the
winding, explaining how turn number five
15 carried slightly heyond turn number
four before it is carried up ounto the pre-
ceding turns (numbers two and four), and
also shows how the beginning of turn num-
ber six is carried slightly hevond turn nuim-
ber five and hronght down.

\With these simple directions, if ane will
take the time to carefully try ont a small
winding for practice, no very great diili
culty should be experienced. A couple of
triafs will make one expert in the laying
of such a winding, The points to hie noted
are that each succeeding turn is carried a

waany amaricanradinhistory com

little beyond the end of the preceding one
before carrying it up or down, and that
the bends in the wire where such turn is
carried up should be made as sharp as pos-
sible in order to have a firm
and neat appearing job. The
winding should be kept very
tight, and a slight “tack:
ness” to the form, obtained
by having it varnished and
ouly partially dry,—or by
having grooves cut in the
form, will aid materially in
preventing the winding from
falling. This, however, will
not bhe necessary when oue
hecomes 1more experienced
in laying the winding

Having once mastered the
two laver bank winding, the
three or four layer winding
will be obvious. For a three
layer winding put on the
first five turns as for the
two layers, but do not come
down to the form at the
fifth turn; instead, continue
up until the end of the sixth,
and come down on 11. \Vith
a single experiment the
methed will be quite easily
seen. Fig. 9 shows the la;
of the strands in a three
layer bank.

Once the art of laying a

experimenter will use it for
. almost all of his coils. as of -
fering great econoniv in space and wire over
the single laver coil, and even a coupler
made for the reception of the amateurs usin;
this form of winding will be found most
satistactory, as it may he unusually com-
pact even tho wound with fairly heavy
wire, which is quite a necessity ar the short
wave lengths if Litz wire is not available.
_Editer's Note—A coil approximating the
tinear dimensions of a standard honeycomb
coil may be constructed along these lines
by windiug several one-inch lavers sepa-
rated by thin cardboard. A coil of this tvpe
should give excellent results.

r

-
Flg. 5 Shows the Flfth Turn Brought Over
the Second Bend. A Slde View of H?e Wo*“
Ing Is Shewn In Fig. 6. Flg. 7 Shows the Cross
Section and Numbers of the Wlires as The
Lle on the Coli for .a Two-Layer Winding
Flg. 9 Shows a Cross-Section of a Thro
Layer winding.
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imerovement (n Buzzer Transmitters

E have never been able to employ
buzzers as transmitters for any ap-
preciable distance mainly because
the amplitude of the current radiated was
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An Inductance Shunted Across a Buzzer In-
creases the Transmitting Range of the Set
Considerably.

4

not great enough, and again, we could not
vary the wavelength at will unless the
antenna was constructed to suit the pur-
pose. In what follows, a buzzer transmit-
ter which is capable of variable tuning in
respect 10 emitted waves is described. Also
the amplitude is fourfold, making a record
for exceptional distances with buzzers as a
source of high frequency oscillations.

It was discovered that by shunting a buz-
zer with inductance and enough of same so
that it does not form a short circuit as is
shown in Fig. 1, the distance the same buz-
zer transmitted was four times as great.
Furthermore, every time the inductance
was varicd, the pitch of the note was also
changed and it was possible to transmit
music by this new transmitter if suitable

By EDGAR TERRAINE JOHNSTON

keys and units of inductances were ar-
ranged.

In order to prove the above facts re-
garding the increased amplitude, measure-
ments were conducted with the arrange-
ments shown in Fig. 2. Here the buzzer
was connected in the ordinary transmit-
ting circuit (a) with a small inductance
in the antenna lead to which the measur-
ing apparatus was coupled. Then, as at
(b) the inductance was shunted around the
antenna and ground, or the vibrator con-
tacts (proper). At (c) is shown the meth-
od which was actually used during the
test; the inductance to be shunted was
controlled by the switch S. Curves were
derived from the actual results and Fig.

r 9
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Here the Inductance Shunt Was Con-
trolled by the Switch at S.

3 shows clearly the difference existing be-
tween the plain buzzer transmitter and one
shunted by a suitable inductance. It clearly
demonstrates the greater efficiency of the
shunted. buzzer type.
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FIG. 2 J

The !glethod Used for Obtaining Measure

ments In a Buzzer Transmlitting Clrcult as

Shown In a. In {(b) the Measurements Were

Taken With an Inductance Shunted Across
the Vibrator.
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The circuit already shown is not just
suitable for the correct operation of a
transmitter and for this reason the one
shown in Fig. 4 was developed which pro-
vides a means for tuning the antenna and
employing the antenna and inductance unit
as the shunt across the vibrator.

In order that the experimenter desiring
to use this transmitter will not construct
an antenna having a wavelength greater
than 200 meters, details of the loop shown
in the circuit Fig. 4 are as follows: Each
strand is separated two feet apart, seventy
feet long, and thirty feet high at both
ends. This provides an antenna well under
200 meters, and considerable inductance can
be added in the circuit to provide the shunt

(Continued on page 442)

Using Tuning Coils and Loose Couplers in Panel Sets

The method here presented has been
very successfully used by a few Massa-
chusctts amateurs, and should prove use-
ful to most all experimenters. The main
thing in a panel set besides neatness and
short leads, is rotary motion for varying
the various inductances and capacities. In
this method the slider control is changed
to rotary by means of a small wooden disc,
6" in diameter, over and around which is a
belt, made of strong and flexible cord, the
ends of which are attached to the shder.
This 15 shown in Fig. 1. The cord is first

- Coupler Boited to Bock of Cotinet 1
[ |
L Flo.t '_‘

Here Ils Shown a Novel Method for Mounting
a Loose Coupler in a Panel. Note the Siider
is Controlled by a Knob, Also the Coupling.

tied to the slider and then continues thru
two guiding hooks (or small pulleys) to
the wooden disc, around the disc once so
as not to slip and then continues back
thru two opposite hooks to the slider where
it is again tied. The cord is made fast to
the disc at the one possible place. It will
now be seen, that any movement of the
disc will move the slider up or down.

The tuning coil is fastened to the back of
the cabinet. The supports for the hooks
are small, brass, right angle brackets se-
cured to the panel. In all cases where a
tuning coil is used as a loading coil, only
one shder should be used. Where only onc
is used, we have only one possible dead-
end but when two or three shiders are used,
we have two or three possible dead ends
thus considerably lowering the efhiciency.
The disc used was 6 inches in diameter but
this was only for a loading coil having a
winding of 18 inches, With allowances for
a little slipping, etc., the disc should be one-
third the length of the winding.

The panel completed is shown in Fig. 2.
A 180 degree scale should be used for the
indicator.

The secondary has no slider but since
it already has taps, a flexible conductor

www.americanradiohistorv.com

may be soldered to each tap and connected
to various points on a switch similar to
the original one on the secondary. The
wire used should be very flexible, the best
being single conductor flexible silk covered
cord of 16 or more strands of No. 32 wire.
The wires from the taps should be bunched
together and tied. 1f these are soldered
and arranged carefully, they will last for
years.

The regulation of the coupling may be
controlled in two ways. One by direct

sliding method and the other by rotary
motion. The latter is perhaps the most
(Continued on page 446)

The Entire Loose Coupler Belng Enclosed In
the Cablinet Forms a Neat Appearing In-
strument. as Shown.
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A New Receiving System

By EDWARD T. JONES. [.R.E.

"HERE are to-day numerous types
of receiving units being employed to
great advantage. Some make usec
of direct coupling, others static coup-
ling and still others electro-magnetic
coupling. This type which [ designed and
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Fig. 1 Shows the Complete Tuning or Bal-

ancing Unit. In Fig. 2 Is Shown the Outside

Arrangement of the Panel. Note the Large
Insutator at the Top.

advanced to the present stage of efficiency
cannot be classed in the above. My system
makes use of a tuned circuit, tuned in reso-
nance, first to the passing waves which
generate the feeble currents in the an-
tenna; after this is done. the balancing cir-
cuit is cut in and this in turn is brought
in resonance. There is but one connection
or wire leading from the antenna circuit
connecting the balancing circuit to the
tuned antenna. This secoud circuit draws
energy from the turned antenna circuit and
sighals in a much greater proportion than
static. This makes for a receiving system
which is highly desirable at places where
statics are bad and where selectivity is
most desirable.

This laiter improvement is brought
about by the following: The antenna_can
be tuned to one certain wavelength. This
has a tendency, as in all such circuits, to
minimize interference from other siations
in that vicinity; and likewise the
secondary circuit can he either adjusted to
exact resonance with the tuned antenna
circuit to abstract all the energy or it can
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This 8hows the Circuit of the Balancing
Syntem an Used with the Audion Detector.

{ |

be tuned slightly off-resonance making it
possible to throw the interfering stations
out further. The complete balancing cir-
cuit box is very unique in that it has but
one connecting post from the tuned antenna
circuit, and this circuit can be as far as 1s
practicable from the antenna circuit, as it
has no relation whatsoever as far as tuning
is concerned. Once the primary or antenna
tuning circuit is set to a certain wavelength
it is not changed and therefore by bringing
the secondary or balancing circuit to the
same wavelength, maxiinum energy is ab-
stracted.

The construction of this receiver is most
simple. For the tuning inductance em-
ploved in the autenna circuit (see Fig. 4)
an ordinary single slide tuner is employed.
This can of course, be a unit of inductance
controlled by unit-tens switches and the
usual contact points. The latter is prefer-
able due to the many objections which we
have against sliders. However it is not
absolutely necessary. Fig. 1 shows the
complete tuning or balancing unit. Two
coils are used as is seen in Fig. 5, however,
it is necessary to cut one in half or wind
two to equal the length of the longer coil.
This is necessary in order to make the case
as small as possible. Taps are taken off
the two coils in units and tens. They are
wound to lengths which satisfy the con-
structor. However for convenience sake it
is suggested that they be of the following
dimensions: 412" diameter by 8” long—
winding. That makes the tuner 9 inches
long, the two tubes 5 inches each with 4
inches of winding on each, tapt in the same
manner as the larger tube. The tickler coil
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Greater Slgnal Strength 1s Had by Connect-

Ing the Ground Lead Through the Variable
Condenser, as Shown.

o
[
—l!l{lllf—l

; [
—

v

is placed in the end of the larger tube. This
consists of a cardboard tube 334" in
diameter by 1”7 wide wound with 150 turns
No. 28 SCC magnet wire banked. The
tickler is mounted and supported in the usu-
al fashion similar to the moving coil of a
variometer. The two leads from the
tickler coil go to the binding posts marked
“*Tickler” %‘hesc bhinding posts are con-
nected in serics with the plate of the audion
and the “B” battery high voltage supply.
Fig. 2 shows the outside panel of the re-
ceiver which is composed of 4” Bakelite
drilled according to the number of switches
and contact points necessary. In this case,
as shown there are four switches two of
which have ten contact points and the other
two enough to connect taps taken otl every
ten turns. The coils are wound with No.
24 SCC magnet wire. This permits a cou-
siderable number of taps being takeun off
and also a counsiderable wavelength range.
To add te the appearance and its efliciency
a2 medium size hard rubber insulator of

waannv-amaricanradiohistory com

the type shown is made fast to the top of
the receiver where the two ends of the
coils meet. This serves as a connection
to the tuning antenna circuit.

Fig. 3 discloses the method of connecting
the coils and the tickler coil to the binding
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The Connections of the Inductances and
Ticker Coll to the Binding Post |Is Shown
in Filg. 3. Figure 4 Shows the Antenna
Tuning Inductances Employed.

posts. It is seen that two ends of the
coils are connected together and go to the
insulated post connector as a common. The
two remaining leads from the switch arms
go to the binding posts marked “secondary.”
These lead to 1he audion or detector and
phones.

Fig. 5 gives the circuit which proved
most efficient in the operation of this re-
ceiving svstem. Here we see that the an-
tenna connected to the single slide tuner
terminates at the ground. From the an-
tenna circuit or lead a wire or connection
is run over to the balancing circuit and is
connected to the (single) post protruding
from the box. The counections which are
evident are the usual ones emploved in most
regeuerative circuits. The tickler is shown
coupled to the coil which has its switch arm
lead connected to the grid thru the usual
variable condenser, this insures coupling be
tween the plate and grid circuit and a con-
stant feed-back according to the vosition
of the tickler coil in relation to the larger

coil. (Continued on page 442)
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For the Ellmination of tnterference or
Static, the Clrcuit Shown Here s Very
Eicient.
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A New Type of Condenser for
Selective Tuning

I VHE condenser here deseribed is de-
signed to work in circuits in which
large values of inductance are used

m conjunction with small capacities. It
is especially suitable for regenerative work,
as much sharper tuning can he obtained
with it than with the ordinary semi-circular
plate condenser. In order to best under-
stand the working of this condenser it will
be well 1o revicw soime of the properties
of oscillating circuits.

Curve (b), Fig. 1, shows a typical tuning
curve of a coil and condenser of the size
commonly used to receive O00 and 950
meter signals. It is a well known fact
that the hest signals in a receiving sel are
obtained with large inductances and small
shunt condensers. The rcason for this is
that, other factors remamning the same, the
voltage imprest on the detector varies di-
rectly with the variation of induciance and
imversely with the varmation of capacity.
As the signal produced by the detector in
many cases varies as the square of the
imprest voliage, the result of changing the
mductance i1s usually quite noticeable. In
Fig. 1, the hest combination for receiving
600 meter signals would he the one shown
by curve (a). In this case L = 1200 mi
crohenries and C = 000084 microfarads.
1200 m.h. is abomt as large a coil as is prac-
ticable to use for 600 meter work hecanse,
particularly if the coil is paraffined or shel-
lacked and is tapt, the distributive capa-
city of the coil plds the capaciy of the
leads 1o the detector, the capacity of the
condenser in zero position and the internal
capacity of the detector will add up to
about 000084 m.f., and it will not he pos-
sible to "get down” to 600 meters with a
larger coil.

Referring again to Fig. 1, n will he seen
that as L is increased from 800 .. to
1200 m.h. the tuning curve becomes steeper.
In other words, when L 1200 m.h. the
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for Recelving 600-Meter Signals.
A Typical Tuning Curve (b) of a Coll and
Condenser of the Slze Used to Recelve 600
and 950-Meter Signals.

By E. M. SARGENT

variation in wavelength with a small varia-
tion in capacity is greater than when [ =
800 m.h.  As a particular example of this,
take the change between the values C =
L0000 m.f. and 00007 m.f. On the lower
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curve the wave length changes 72 meters
between these points, while on the top
curve the change is 90 meters or one and
a quarter times as great. This, of course,
means that the tunimg with the 1200 m.h.
coil is sharper than with the smaller one.
An effect like this is to he expected, and
might be predicted from the formula for
I C
decrement, 6=7R In general R
L
mcreases about half as fast as L, and as
the wavelength is kept constant C decreases

as L is increased. The formula may be

TR
re-written 8= X VC, and assuming that
VL
™R
will remain nearly constant it will
VL

be seen that § will decrease directly as the
square root of the capacity. The decre-
ment is the reciprocal of the sharpness of
resonance, so as the capacity for a given
wavelength is decreased the sharpness of
resonance or sharpness of tuning will be
correspondingly increased.

This effect 1s desirable in that it helps
to eliminate interference, hut as the decre-
ment of the receiver hecomes lower from
added inductance the circuit becomes
“stiffer” and accurate tuning is much more
difficult.

There are many ways of getting around
this difficulty. One is by means of a
“square law” condenser which is so ar-
ranged that the capacity increascs as the
square of the angle of rotation of the mov-
able plates. This has the effect of making
the curves in Fig. 1 into straight lines
passing thru the extremities of the curves
drawn. The slope of the “curve” would
thus be the average slope of the curve of
a semi-circular condeunser covering the

www. americanradiohistorv.com

same range of capacities. Fig. 2 shows a
curve of a square law condenser of maxi-
mum capacity .0075 m.f. Exact square
law condensers are not available 1o the
experimenter at the present time, alilto
condensers which approach this condition
are on the mnarket. However, condensers
of this type are invariably more bulky than
the semi-circular type and are for this rea-
son undesirable for use in small cabinet
sets.

~ Another means. of getting selective tun-
ing on the steep part of the curve is by
using an addittonal movable plate con-
trolled by an auxiliary knob. This, how-
ever, entails difficult mechanical constric-
tion and machine work beyond the means
of the average experimenter.

A condenser which will give fine enough
variation in capacity for all ordinary pur-
poses, and which may be made from nearly
any one of the many semi-circular plate
condensers in common use is shown in
Fig. 3. This condenser has 13 stationary
and 12 rotating plates. With the rotating
plates in the ordinary maximum position
1t would have a capacity of .001 m.f., bhut
as arranged in the figure the capacity is
only 0075 m.f. However, as the wave-
length of a circuit varies as the square
root of the capacity, this arrangement only
reduces the maximum wavelength of the
circuit by about one-eighth and the added
convenience in tuning more than makes un
for the loss of capacity. To convert an
ordinary condenser into one of this type
it is necessary to remove the metallic shaft
on which the moving plates are assembled,
and substitute a shaft of hard rubber, bake-
lite, or some other good insulating ma-
terial. The washer between the two sets
of rotating plates must also be an insulat-
or. The only other necessary additions are

(Continned on page 440)
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A Ster-Up Condenser

ADIO experiinenters who are on the
lookout for something new in con-
densers will find this one a novelty
among its kind as far as adjustment
is concerned. The failings of many

step-up condensers is the quantity of tin-
foil required to obtain a certain capacity
and the intermediate steps leading up to it.
This has sometimes been obviated by the
use of multi-pointed switches or other com-
plicated means adopted that make certainty
of contact a matter of doubt. In the con-
denser design the minimum number of
sheets of tin-foil is used in the complete
instrument to obtain the various capacities
up to the maximum for which it is de-
signed. The switch and contacts are so ar-
ranged that different combinations are util-
ized in order that the steps mcrease or de-
crease in consecutive order. The construc-
tion and operation of this switch is rather
of a novel nature. All constructional de-
tails are shown in the drawings. The size
and number of plates can vary according
to the maker’s ideas when constructing.
By means of the one switch any number
of plates can be put in or out of action.
With a single switch as shown, the greatest
number of plates that can be put in oper-
ation is J0.
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The Condenser and Switching Arrangement
Is Mounted In a Cabinet, as Shown.

By JOHN G. MERNE. L.M.T.

County Teehiical Lustructor, Leitrim, Ireland.
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The Method of Connecting the Condenser to
the Various Contact Points Is Shown Here.

Fig. | shows the connections from the
various studs. All studs in action are
shown in black, the white ones are dead
and are placed ‘on panel, to cnable the
switch to move easily from one to the other.
The action of the switch is explained as
follows: Supposing one requires 5 plates
in the circuit, swifch poinis at five, joins
outside stud which is connected to 4 plates
and inside stud is connected to 1 plate. If
15 are required, then the outside stud is
connected 10 8 plates and the inside top
stud to 4 plates with opposite studs on hot-
tom of circle 1o 2 and | plates. This totals
to 15. Example 8+4+241=15 plates.
By this means any munber from 1 plate to
31 plates can e connected. The stud after
30, with the line across it, is a stop over
which, when the switch is at A, the positive
and negative plates are connected and when
at B the condenser is out altogether. The

condenser is shown connected up to the
various studs. The drawings in Fig
show the construction of the switch.

A shows the shape of the condenser plates
which can be cut out of lead or tin-foil
(size left to maker). B shows the shape
of waxed tissue which should project at
least 34" all around the edges of plates,
the other drawings show the construction
of the condenser. The base which is cir-
cular has 6 blocks fastened to it, the spaces
between enable the tabs of the condenser
plates to pass thru. ‘Lhese tabs are then
fastened to the edges of block as shown
in the diagram by a screw and washer
fromn which the connections to studs are
made. The blocks enable the condenser
plates to be in proper position, relative to
each other and keep the whole set of plates
and di-electric from moving. The height
of these blocks depends on the number of
plates forming the condenser. The cover
i1s fastened on by means of 6 screws to
these blocks at the same time it presses the
condenser parts tightly together. \Vhen
all parts are assemmbled and the cover
loosely screwed onto its place, the whole
block can be put into melted wax and kept
there until all air is expelled. The cover

(Continwed on page H5)
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1he Constructional Detaills of the Con-

denser. Note the Plates Are Circular in

Form Which Makes Possible the Construc.
tion of a Compact Instrument.

Honevcomb [nductance Coil Mounting

In the December issue of
Ramo Amateur NEws, Mr.
C. R. Dunn described the
construction of hand wound
honeycomb coils. Tt is the
purpose of this article to
describe the construction of
a simple and efiicient device
for mounting these coils. No
taps shoild be provided on
the coils when used with
this mounting, as it is more
simple and cfficient to plug
i different sizes of coils to
cover the different ranges of
wave lengths  than to use
troublesome 1aps.

The accompanying draw-
ing shows three coils nount
cﬂ. on a panel. One coil is
shown in section for clear
ness, The two outside coils
are hinged to the panel with
small beass hinges as shown.
This allows the coupling to
be changed at will. The »——o

hinge is fastencd to the A Novel Method of Mounting Honeycomb [nductances. The
Knoby for Controlling the Coupling ts Optional.

hardwood block with wood

By C. ). FITCH

waana o aricankadiahictiary caom

screws. The two phosphor
brounze spring clips are
fastened to the hardwood
block with round head wood
screws. Connection is made
from these screws 1o the
hack of the panel with Hex:
ible cords. The phosphor
hronze clip is 447 long
x 34" wide x 034”7 thick. A
hole 1s drilled thru the clips
in line with the center of
the coil. so that the round
head Dbrass machine serew
which is located in the cen
ter of the coil. will sna
into the hole when the cotl
is mserted i the elips. This
holds the coil securcly
place and also serves as
connection from the wine
g to the clips.  The coil 1
protected on each side by
" fiber cdisc The
eter of the disc will depem
upon the size of the

Ihe disc 15 fastened to the
hardwaod case with thre
fat head brass woodl :
(Continued on page

Use of the
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THE LATEST—A DOOR LOOP
ANTENNA!

= =

ro mstrumen?

wirg ewny spocéd

A Live Wire Amateur Dlscovered That a

Few Turns of wWire Wound Around a Door

as Shown Gave Exct.-llclem Results as a Loop
Aerial.

I have read in the Radio Amateur News
articles on lLow to make detectors from
hairpins, insulators from pipe stems, etc..
so 1 will take the liberty to add another
commeon hut useful article to the collection,
namely the common or house variety of
door. Wishing to try out a loop antenna
with my receiving set, and not having the
time to censtruct a frame for same, I hit
upon the idea of winding the wire on the
door as 1illustrated below. Not only did
this serve the purpose of an indoor aerial
but by rotating the door on its hinges
dircction-finder effects were obtained. In
the future we may expect to find such
phrases as this, “Wind one medium sized
door with No. 22 DCC wire and solder
leads to primary of loose-coupler.” Yea.
even the Jeast of us shall be exalted.

Contributed by P. J. FAULKNER, Jr.

A NEW USE FOR THE FAN
SWITCH.

In practically all modern receiving sets
that have tapped inductances, one of the
several complicated types of *dead-end”
switches is used to prevent the loss of
energy and undesirable effects caused by
the capacitance of the unused portion o\
the coil.

Most of these switches have extra con-
tacts, used to connect and disconnect ad-
jacent sections of the inductance, which
are automatically opened and closed by
the switch arm. This arrangement neces-
sitates a specially wound coil, divided into
sections and having twice as many taps as
has the ordinary coil. This type of “dead-

r -

| v

Dearad-Erret Switch

b

A Simple Dead-End Arrangement May Be
Made by Using a Fan Switch of This Type.

RADIO AMATEUR NEWS

end” switch not only takes up more space,
but costs more than the ordinary switch.

While studying the cause and effect of
the “dead-end” of an inductance, the writer
chanced to think of the ordinary fan
switch, such as is used with variable fixt
condensers, as a solution of the problem.
The taps from the coil are connected to
the switch points as usual. As can be
readily seen from the diagram, the con-
tacts not covered by the “fan” represent
the part of'the inductance which is being
used. Those contacts covered by the “fan”
represent the “dead-end” of the coil, and
there can't possibly be any capacitive effect
because that section of the winding is
short-circuited by the “fan.”

This method of eliminating the “dead-
end” cffects is very simple, yet it accom-
plishes its purpose in a thoroly satisfactory
manner.

Contributed by D. W. RUBIDGE.

HONEYCOMB COIL RACK.

In these days when honeycomb coils and
similar inductances are piled up high on
the amateur’s table, very few of the experi-
menters attempt to construct some form
of contrivance for mounting the coils when
not in use. In every station, even first-
class ones, I have noticed the coils lying
around in piles of twos and threes. Com-
mon sense will tell you that such usage
causes considerable wear on the insulation
of the wire in the coils. To hang the
coils up on a nail is just as bad, for they
are subject 10 falling off.

A rack for honeycomb coils which has
- S et

-15m. o)
Hojes far Other Size Coils.

{ /.fmoycamb st

A Simple Honeycomb Coil Rack, Which Is
Excellent for Holding Unused Colls.

its many advantages is shown in the illus-
tration. An ordinary strip of wood, or if
the amateur prefers bakelite, is obtained
and cut to the dimensions shown. By drill-
ing holes in this strip of a sufficient size
so that the coil plugs may be inserted.
Fasten this rack to a convenient place at
the rear of the table with two screws, one
at each end of the rack. Now your entire
group of coils may be plugged into this
rack, and when you desire to use any of
the coils, you will have little trouble in
finding them, and at the same time, they
will be out of the way of sharp corners,
edges and so forth, which produce short
circuits.

Contributed by W. A. HEPPNER.
AN EASILY MADE GRID LEAK.

At the druggist’s, get a small tin box
in which cold cream, etec, is usually sold.
It should be about an inch in diameter and
34 of an inch high. From any kind of 3/16
meh insulating material you have, cut a
picce to fit tightly inside-the box. Draw a
diameter and 5/16 of an inch in from its
cnds, drill holes to pass 6-32 around head
brass screws. Drill right thru the bot-
tom of the box, remove the inside piece,
and then enlarge the holes in the bottom
s0 that the screws will not be short-circuit-
ed by the metal.

Replace the insulating piece and then
cut a piece of clean white paper to fit over
it.  Push thru the holes. Around them
mark heavy pencil lines, so that the screws
can make connection with the pencil lines
forming the leak itself. The correct value
of these last lines is found by experiment,
the complete leak having first been mounted
by drilling two holes in the panel, or
wherever the reader wants to put it, pulling
the screws thru, and then tightening at the
back by nuts. Connections are taken, of
course, from these same screws.

www.americanradiohistorv.com
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To find the proper value of resistance is
not as hard as some thing. It takes in fact,
only a few minutes. After obtaining it,

February,

I A . = -

Insuviating. .
Materia/ p

Cover—~

= >
| Cored Crearn Box - Pencif Lines
' Faper
—— — — A
This Shows the Method of Constructing an
Enclosed Type of Grid Leak.

press on the cover of the box, and leave it
o1,
Contributed by
ROBERT H., ERTZBERG.

RHEOSTAT OF NOVEL CON-
STRUCTION,

This rheostat consists of two different
lengths of resistance wire so arranged that
they are contrelled by two switch knobs
on one mounting, A very fine adjustment
can be had, and should therefpre be of use
to many amateurs,

The resistance is wound on two asbestos
or fibre discs (“A” being 3” in dia. and
“B" 214" in dia.). Both discs are about
14" thick. In the centre of each disc an
8/32" hole is drilled. Disc “A” is wound
on the outer edge with resistance wire in
the form of a coil. The two ends should
not meet but should be fastened as shown
in Fig. 1. The small disc holds a single
strand of wire secured in the same man-
ner. A small spring (E) of spring brass
is mounted on “B"” so as to make contact
with the wire on “A” Another spring
(D) is attached to the cabinet to make
contact with the wire on “B.” A copper
strip (C), 5" by 14" is drilled at each end
and bent as shown. The small knob “G”
is 1" x 14" and has an 8/32" hole drilled in
the center, The knob “F” is 115" x 14"
drilled with a somewhat longer hole so as
to turn freely. A small spool is cut to
the required length and fastened to the
large disc with glue. A bolt 2" x 8/32",
a few washers and four nuts are all that
are required to finish the instrument. The
springs are connected as shown in the
drawing.

Turn the large knob until sufficient re-
sistance is in series. By turning the small
knob a very fine adjustment is possible.

Contributed by RAYMOND LISTER.
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The Rheostat Here Shown Permlits a Very
Critical Adjustment.
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“{deas”’— Third Spasm

GAIN we will stroll among the high-
A ways and byways of the Radio art in
search of some little thing which will
benefit mankind or at least be food for a
few minutes or hours of thought. Seems
to me a lot of us do too much fooling
around and too little thinking nowadays.
Take the old galena detector. Great
thing in its day, what! Remember when
you picked up—but never mind, you'll par-
don an old Romancer for it seems tame
along side the stuff we now do with the
two stage amplifiers and regenerative sets
that pound the “stuff” out like the report
of a thirteen inch trench mortar.

And we did things to that detector, we
sealed, exhausted, gassed, oiled and heaven
knows what not to them. Can you say
ofthand, that at some critical temperature,
that old galena, or cven silicon, iron pyrites
or carborundum won't bark the signals?
Try it,

Wrap a strip of mica and then a few feet
of fine iron or German-silver wire around
the detector cup, connect it to a storage
battery and a rheostat. Connect the de-
tector to the set and tune in some press
stuff. While the message is being copied,
start heating the crystal cup by turning
current inte the resistance wire keeping
tabs on the signal strength—“No thanks,
really it's quite impossible for me to ac-
cept more than this check for 10,000 dol-
lars. Modesty forbids, y’know.”

Heold on now, maybe the critical point
is below the normal temperature of your
operating room. Perhaps that is why such
good work is done in the Winter. Go
ahead and laugh, but watch out, some fel-
low might suddenly draw your attention
to the fact that it works. So try cooling
the detector by placing it on a can con-
taining ice and listen for changes in signal
strength.

And a still stranger thing about crystal
detectors not generally known. Take any
pair of contacts comprising a detector, a

Cat Whisker
Mirrerol, s y
Heating Winding.,

l I i_'\ Rheostar

Botrery

2= DETERMING CRITICAL TEMPERATURE OF DETECTOR
il e L

On Cold Winter Days There Is Nothing Llke

Providing a Little Heating Arrangement for
the Ever-Dellcate Crystal—Try It.

They All Come Back

I'lt say sol

I'll tell the world!

You can take it from mie.

I know.

“And what in heck is he raving about?”
I suppose you, gentle reader, are asking
yourself.

Patiencel
rows in your noble brow.

Let not anxiety plow fur-

For 1 rave of
the lure of the wireless.

You can swear off tobacco, friend. You
can take a Keeley or any other cure to
sidetrack the demon rum (only you won't
need to now that Uncle Sam has stept
up with the best cure of all, the water
wagon), .

But can you sweai off fooling around a
few colls o¥ wire, a safety pin resting on a

By THOMAS W. BENSON

steel wire and silicon, plumbago and galena,
gold and iron pyrites, copper and molyb-
denum, zincite and chalcopyrite {perikon),
being some of the regularly used detector

Electrojyte m Tube

~Glass Tube witt
Capillary End

Drop of Electrofyre

FIG.3

Ye Editor Used a Drop of Electrolyte.
For a Contact on a Crystal of—Galena.

elements at one time. [t will be found that
one of the contacts is photo-electric, the
other not photo-electric.

A photo-electric substance, by the way,
15 one that throws off negative charges
under the influence of ultra-violet light and
almost without exception two substances
that forin a detector of radio waves differ
in their photo-electric properties.

Has this any bearing on the efficiency
of the detector? It might be worth while
to try.

As stated above, a photo-electric Lody
throws off electrons under the influence
of light, the quantity not being dependent
upon the intensity of the light but on the
wave-iength—that is with the color. Per-
haps by allowing a certain colored ray of
light to fall on the crystal it will become
wonderfully sensitive,

Conceive then of the detector of the fu-
ture, the wusnal mounting but above the
crystal cup is mounted a tiny round box
with a lens directed at the crystal. Inside
the box is a mimature incandescent lamp.
a transparent drum around the light being
adjustable by a knobl on the exterior. The
drum is striped with all the colors of the
rainbow. When the light is switched on
and the knob turned, one color after the
other is thrown upon the crystal by the
lens. It's not beyond reason that it will
work, so go ahead and try it.

Excuse me now. old dear, I must take
the dog out for his Promenade d’'Aprés-
midi and get some sewing silk for the other

By EDWARD F. MCMAHON

bit of lead ore; add a few other of the mis-
cellanies that coniprise a “Ham” wireless
set_in embryo?

Onh, sure you can! You can swear off
once, twice aud thrice, bhut eventually yon
will fall for the count. Just twice I swore
off, but the third time got me, and, as the
saying goes, got me good.

The first time [ Dbecame interested in
radio, ty natural inborn laziness prevented
me from putting the necessary effort into
learning the code. So [ packed my set
away, pulled down my aerial, and sad
“Never again—too much like work"

About three months later I was visiting
out of town and met a young fellow who
had made most of his set and was getting
resutts.  He got another result. The result

waana aaricanradinhictary com

three-fourths of the corporation. .

(While this bird is out lending an air of
dignity and beauty to the scenery of his
surroundings, we want to say that you ama-
teurs who attempt to soothe the old crystal
with hot water bags and cold water appli-
cations, or massage its joints with cam-
phorated liniments, might find a hidden fu-
ture. But when it comes to photo-electric
dope we are way ahead of this impulse
agitator. \Why not direct a tiny beam of
light against the Hon. crystal; connect one
end of the beam to the receiver and usc
the other end as a contact point! As is wel,
known today a beam of light is a conductor
of H. F. oscillations therefore—we’'ll now
try your different colors. 10,000 dollars—
bah!

Then—oh—sh—here’s a real secret. Some
vears ago ye editor experimented with a
hybrid crystal-electrolytic detector.  See
Fig. 3. Instead of a catwhisker he used
a very small drop of electrolyte which
exuded from a capillary tube, see sketch.
The rubber stopper was used to adjust the
movement of the tube. A platinum or
other fine wire connected the solution with
one binding post. The detector cup slid
back and forward, so that any point of the
crystal could be explored. And it works.
With Galena, strong acids can not be used,
as they desiroy the crystal. But the writer
found salt solutions very efficient. With
some solutions a battery proved of great
help, giving extraordinary seusitiveness.

Unfortunately ye Editor just then went
into the magazine business and completely
forgot to terminate the experiments, and
to take out patents on the idea.

Won't some kind soul therefore take up
the work where ye Editor leit it, and tell
him what success he has with the idea?

Note that the electrolytic drop must be
very small. Advantages: Detector can not
be knocked out; will stay sensitive for days.
Sensitiveness with certain solutions, greater
than best galena-catwhisker detector. Edi-
tor.;
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Behold the Crystal Detector of the Future,
tn the Limelight, as It Were.

@ oy

was that | went home and dug ont my set
ouce more and did some real earnest work
with it for about four menths.

I'hen came a new car, with the result
that 1 spent so much time with that I for
got all about the existence of my wireless
set. And then came the big scrap. which
meant parting with the set for a good long
time.

Loung after the war had ended and the
amateur restrictions had been lifted [ let
the old set lay in the attic, whence I had
relegated it. And then one day I saw
new magazine adorning the news-stands
Ranio AMATEUR News.

“Ahl” said I, “a new one,” and pu
chased a copy. A short glance at 1l r

(Continued on page 444
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RADIO DIGEST

VACUUM TUBES.

1L J. van der Bijl, M.A., LD, in his
article on vacuum tubes, discusses i detal
every type of vacuum tube manufactured
since its discovery.  All kmds of varous
tubes are illustrated.  The author also de-
scribes in detail the operation of the vacuum
tube. Here 1s what he says m a part con-
cerning the Western Electric Tube )

“lubes made by the Western Eleetric
Company contam the oxide coated type of
lilament. 1hese must never be operated at
high wmcandescence.  In fact, the tempera-
ture must never be rased to more than a
yellowish red, because 1t only shortens the
life of tne tube and contributes nothmg to
increasing its  sensitiveness,  The coated
type of nlament emuts clecirons more casily
than tungsten and will theretore give the
same thernnonic current at a low tempera-
ture,” )

In another article on this subject a great
many types of vacuum tubes are shown to-
gether with a tabular hst whien gives de-
watled inlormation relative to the tube such
as the origin, construction and where used.
—Abstracted  from  Icbruary  issue  of
“Popular Science.”

RADIO PANEL UNITS.

M. B. Sleeper has some new and original
ideas regarding the use of unit panel trans-
mnitting and receiving apparatus. A com-
plete radiophone set, for mstance, is con-
structed of these panels, each having
mounted thercon an nstrument necessary
for the proper functionmg of the set.

A novel departure from the usual dial
mounting is mcorporated in this set. The
dial itseif is mounted direcily 1o the face
of the panel while the pointer is fastened
to the knob. An advantage 1s that readings
may be taken from left to right instead of
counter-clockwise, By using a large dial
and knob, such as may be had in the mar-
ket today, a very neat effect is produced.—
Abstracted from January Ecveryday Engi-
neering.

THE DEVELOPMENT OF ARC
RADIOC TRANSMITTERS.

By A. L. AnpersoN and |1, . ELuorr.

A general description is given of the
types of arc apparatus manufactured by
the Federal Telegraph Company, with il-
lustrations of a 5-kw. and a 200-kw. arc.
The usual sizes that are manufactured are
5, 20, 30, oV, 100, 200, 350, 500, and 1,000
kw., the rating being reckoned on the D.C.
input. The efficiencies of these sets range
between 33 per cent. and 50 per cent. For
ship work sizes up to 30 kw. are customar-
ily used with wavelengths between 1,000
and 5000 meters; while the larger sizes are
reserved for large land stations, working
on wavelengths of 2,000 to 15,000 meters.
The arcs arc joined directly in the aerial
circuit, and are usually fed with direct cur-
rent at 500 to 000 volts. l‘or the smaller
arcs alcohol is usually employed to provide
the hydrocarbon atmusphere; but in the
larger sizes and to obtain considerable
power on short wavelengths, kerosenc is
used. This material increases the aerial
current when the magnetic field is weak,
but is apt to give a deposit of soot in the
arc chamber. Coal gas 15 preferable.

Three types of signalling arrangements
are described: (1) the compensation meth-
od, in which the signalling key short-circuits
a few turns of the aerial inductance; (2)
the coupled con:lpvn.saliun method, in which
the key short-circuits a small loop coupled
to the aerial inductance; and (3) the igni-
tion key signalling system, in which the arc
is mechanically short-circuited through a

resistance between the signalling periods.
The sccond method is the most preterable;
with small powers (5 kw.) one loop and
short circuiting key is used, for larger
sizes scveral loops are employed, each fit-
ted with an electro-magnectically operated
short-circuiting key. For a 100-kw. arc
twelve such loops and keys are required.
The third method is only suitable for very
small power units.—Abstracted from Aug.
Electrical 11 orld.

o

TO OUR READERS

Beginning with this issue, it becotnes
necessary to advance the price of Ra-
no AMATEUR NEwS to 20c a copy, $2.00
a year in U. S, and $2.50 a year in Can-
ada and foreign.

It’s against our policy to raise the
price, because it isn’t good business for
us. There is also the bare possibility
that doing so may check our phenome-
nal growth; Rablo AMATEUR NEwS to-
day prints more copies than all of the
other Radio Journals COMBINED.

But a moment's consideration will
show you that we couldn’t do anything
elsc and remain in business. The price
of paper has increased 40% over the
price in 1918. The cost of printing
has gone up 35% and is going higher.
Engravings and art work have in-
creased over 50%. Salaries have ad-
vanced more than 40%.

In raising the price to 20c we only
ask you to shoulder a small percentage
of what we have had to stand for.
The advertiser is paying several times
the increase in price you are asked to
pay. Also don't forget that we have
added over 16 pages to the.magazine
or one-third more pages than we %
started with. i

We cannot publish at a loss and we
will not print a 48-page magazine, such
as we started with now, after having
built up the greatest radio magazine in
the world, in point of size as well as
circulation. And some day we dream
of 200,000 copies for RADIO AMATEUR
NEws, but this cannot be accomplisht
unless we can go ahead without losing
money. And the bigger the circula-
tion becomes, the more advertisers will
pay for their ads and the more pages
we can add to the magazine for you.

When conditions are normal once
more we expect to come down to the
former popular price. Until then we
ask you to be patient with us. Remem-
ber our profits are less; in fact, much
less than when the former conditions
prevailed.

NEW RADIOPHONE MODULATOR.

A new means of modulating radio fre-
quency currents has been devised by Dr.
Lee de Forest. In the past, the greatest
difficulty encountered in voice modulation,
has been the small inagnitude of the mod-

ulated currents when an ordinary telephone .

microphone was used.

Dr. de Forest's invention is based upon
the following:

If a portion of the inductance which is
used in the antenna circuit is shunted by
the microphone, and the microphone is ac-
tuated by the sound vibrations produced
by the voice, the wave length of the trans-
mitted energy will be varied in accordance
with the various voice vibrations.

If each of several cousecutive turns of
the inductance are shunted by a micro-
phone, it will be easily seen that a consid-
erable effect upon the wavelength of the
transinitter may be produced.—Abstracted
from December Wireless Age.
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RADIO ANTENNAE.

The amateur transmitting antenna using
the 200-meter transmitter should be one
whose height plus its length does not ex-
ceed 90 to 110 feet, made up of four wires
placed three feet apart with a lead-in taken
off the center or end.

For all practical purposes, the receiving
antenna may consist of a single wire of a
length great in comparison to the height.

A well-known radio apparatus company
has standardized on three sizes, called short,
long and super-range, being approximately
100, 200 and 300 feet long. The elevation
should be approximately 30 feet at each
end. The low expense and extreme simplic-
ity, combined with high efficiency, has made
the single-wire antenna very popular for
long-distance reception. As much loading
as desired, either with condensers or in-
ductances, can be used with a receiving an-
tenna. Mica condensers, or those using any-
thing but air dielectric, are not suitable for
oscillating receiving circuits. A condenser
shunted around the tuning inductance is
very efficient, but it must not have any con-
siderable losses. The leaky condenser
across the coil is as bad as a resistance
shunted around it.

For transmission, the loop antenna which
is efficient on 200-meter work, should be
from four to six feet square.

Another type of antenna worthy of men-
tion is the condenser antenna. This may be
made of two squares of copper netting six
feet aside, and one foot apart, suspended
horizontally so that the upper plate will be
one or more feet from the ceiling. For
transmitting, this produces exceptional re-
sults. There is a large field for develop-
ment of the condenser antenna for receiv-
ing.—Abstracted from January Eueryday
Engineering,

TEXT BOOK ON WIRELESS
TELEGRAPHY.
By RUPERT STANLEY.

Two volumes, 825 pages, profusely illus-
trated, cloth bound, size 6 x 9 inches.
Publisht by Longmans, Green & Co.,
New York City.

The main fault to be found with treatises
on radio telegraphy is that they deal with
theoretical conditions in a manner which
can be thoroly understood only by those
who have already become acquainted with
the theory of electrical science and the
technical terms used in connection with the
same. In Volume 1 of his new text book
on “Wire Telegraphy,” Rupert Stanley,
B.A., M.ILE.E,, covers in a thoro and easily
understandable manner the theory and op-
eration of radio apparatus.

In the opening chapters the author has
introduced the radio telegraphy by demon-
strating its place in the natural order of
things and 1ts intimate relation to other
branches of science. The electron theory
is used thruout the book. Dealing with
the technical portion of the subject, the
calculation and formule have been made
as simple as possible.

At present there are very few books on
the market which deal entirely with the
subject of vacuum tubes or valves, as they
are known. Of course, many publications
have dwelt upon the theory of the vacuum
tube in general, but few have clearly and
systematically explained the operation of
all classes and types of wacuum tubes of
the latest design.

In his second volume, Rupert Stanley-has
kept in mind these various points, and has
succeeded in placing before the public a
complete and authorifative treatise on vac-
uum valves, including theory, operaticn,
problems, circuits, characteristics and
everything connected with the same,

[Contimued on page 447)
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The Experimenter in Australia

|Mr. F. Charles Jonces, the writer of this
very interesting letter, is @ Warrant Officer
Instructor in the Regular Army. He ad-
vances a novel idea—an American-Aus-
{raiasian Radio Association. Indeed, why
not? We would strongly advise some
Western Radio Club to take up the matier
seriously. My, Jones no doubt would do
his part. Then the two clubs couid, by
mrres[ondcncc first, check wp certain calls,
elc. aler, perhaps, as the ar! advances,
real trans-Pacific sending can be done.
This journal shall be happy to help the
movement along. Who will make the
start?—Lditor.]

The restrictions hitherto existing in Aus-
tralia have now, to a certain extent, been
lifted. Experimeniers are granted permis-
slon to “carry on” if the authorities are
satisfied that their intention is an earnest
one and likely to bring about improve-
ments in radie. The permit issued 1s for
receiving only and the use of valves lim-
ited to special cases. Ne transmitting 1s
yet permitted.

Lucklly our director of wireless teleg-
raphy, himself an ardent experimenter, 1s
sympathetic, and experimenters are relying
upon him to obtain a fair deal for them.

We Antipodeans arc scarcely heard of,
and to seec any mention of ns in any part
of the wireless world ig indeed rare. In
contrast to this I might mention that the
Australian experimenter fakes things very
scriously, the average knowledge of the
subject Is very good and some of the sta-
tions in use before the war would hold
their own with any I have heard described
overseas. [urther, a decp interest is taken
in the subject as regards other parts of

the world, and wireless associations and
stations are all noted and entered in our
records.

In this respect we owe much to our es-
teemed friend and counsellor the Electrical
Experimenter. In the early days of wire-
less, Modern Electrics was the only litera-
ture obtainable on this subject in Australia.
Its appearance each month was looked for-
ward to with an expectation that only an
experimenter in search of knowledge caun
appreciate.  Its descendants, the Electrical
Experimenter and now Radio Amateur
News, have inherited the popularity gained
by its predecessor and, despite difficulties
of transport and censor restrictions. we
managed to procure copies all through the
late war.

The Australian is really and truly a ma-
rooned race, that is, scientifically. ¥t takes
about three months to get anything from
Europe or the U, S, A, Cables are always
congested and in the case of a break where
would we be? Now is the time for every-
one concerned to place radio on a footing
that will not allow the thing to become a
private monopoly or even a goverument
one. Further, its advancement so far has
heen hampered by an unfortunate principle
that has always existed amongst us Brit-
ishers, that is, keeping scicnuce a mystery;
this has never given the unlettered man a
chance. Yet the greatest, the most useful,
the most beneficial inveations have ema-
nated from unlettered men.

This prejudice has now, happily, ahnost
ceased to exist and science is beginning
to assert itsclf as democratic and no longer
confined to a narrow minded circle of ped-
ants.

waany americanradiohistorv com

Good work has been done in the past by
the wireless experimenter in Australia, and
some record long distance receiving has
been achieved. Speaking for wyself, I re-
member way back in 1912, listening in on
New Year’s eve to catch a pal on a boat,
hearing M.Q.I. of Macquarie Island right
down south with the Antarctic Expedition.
! had a friend in the “room” at the time
(he has since paid the great price in
France), who took down the message. word
for word. It was what we call a “D D"
message out here, that is to say, it is re-
peated several times, as the sender does
not expect to receive any reply, for in those
days no Australian station could send that
tar.

The official station in Sydney did not
lear the message, neither did any of the
company outfits on the steamers. The re-
sult was that my statement, as well as a
score of other experimenters’ who had got
it were publicly denied. Some days later
it was again sent out and this time the offi-
cial stations got it. The experimenter
smiled.

It is the old. old story: a well equipt
experimental station with every coucciv
able form of detector and tuning apparatus,
backed up with heaps of enthusiasi.
against a hidebound crude system then |
vogue. The same thing occurred about
two years later. One night eight private
stations picked up Jask Persia and copied
it clearly; it was speaking te a boat
the Mediterranean on its way to Australia
This was also denied with a certain am
of ridicule owing to the extreme distance
A month later we had documentary

(Continued on page 439)
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THIS department is open to all readers.

We prefer dark photos to light ones.
plctures smaller than 3% x 3w,

It matters not whether subscribers or not.
efficlency of the apparatus, neatness of connections and general appearance.

The prize winning pictures must be on prints not smaller than 5 x 7°.
All plctures must bear name and address written In Ink on the bLack.

giving full description of the station. aerial equipment, etc., must accompany the pictures.

PRIZES: One first monthly prize of $5.00. All other pictures publisht wiil

e

All
In order to
make it a rule not to publish photographs of stations unaccompanied by a picture of the owner,

Fhotos are Judged for best arrangement and

ncrease the interest In this department, we

‘We cannot reproduce
A letter of not less than 100 worda

be pald for at the rate of $2.00.

Frank Frimmerman’s Station

Ten months ago 1 knew very little of
the radio art. It was during the war that
I first became interested in this alluring
game. Due 1o the fact that the restrictions
on the operation of amateur stations were
in force during that period, 1 was unable
to carry out the cxperiments which I had
read about. 1 was interested enough, how-
ever, to continue studying and by the time
the ban on receiving stations was lifted 1
was prepared for it

At first | started in by experimenting

with small instruments. Once started I
succeeded in getting in touch with a few
amateurs. soon learned thar my book
knowledge amounted to very little when it
came to putting the same inte practice.
There were so many designs and makes of
apparatus on the tarket that when 1
plunged into the game in real earnest 1
couldn’t make up my mind as to the proper
apparatus 1o select. 1 finally decided upon
the honeycomb coil system and bhefore
many days had past I formed my plans for

constructing a receiving set of my own
design.

While waiting for condensers, sockets,
etc, 1 erected the aerials. At present 1
have two aerials, one being used for short
waves and the other for long wave recep-
tion. The short wave aerial consists of
four No. 14 stranded phosphor-bronze wires
about 50 feet long. The large aerial is
approximately 250 feet long and in con-
struction is similar to the short aerial. In
order to offset any induction effect the

b -

Here Is a Star Statlon Winner of Flrst Prize of Flve Dollars.
Upper Center—a New Original Loud Speaker.
Lower Left Shows Recelver and Amplifier Connected for Use.
The General QOutlay and Deslgn of All

ment.
Planned Balancing,
comb iInductance Tuner.

Upper Right—a Front View of
Apparatus

www.americanradiohistorv.com

Upper Left Hand Corner Plctures the Wirlng and
Two-Step Ampllifier Panei.

Efficlent Form of Honey-
fficlency.

Lower Right—a Ver
Denotes Origlnallty and

Internal Arrange-
Note the Waell
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aerials were erected [ e e—reemes oo - o o

at right angles to
each other.

Finally the order-
ed instruments ar-
rived and after a
short time the vari-
ous cabinets were
under construction.
The final results of
my labor are shown
in the photographs.
The receiving set
proper consists o f
a honeycomb type
tuner, having a
range from 200 to
25,000 meters, a va-
cuum tube detector,
a two-step amplifier
and a loud speaker,
For the benefit of
other amateurs sev-
eral details regard-
ing the tuner are
naven. As shown in
the photograph the
three ¢o1l honey-
comb mounting is
affixt to the front
center of the panel.
The panel is of
black bakelite. The
primary and secondary variable condeusers
are of the vernier tvpe and have capacities
of .0015 mfds. and .001 mfds., respectively
The grid condenser i1s the wvariable type
having a capacity of 0005 mfds. A pri-
mary switch is provided by which the pri-
mary condenser may be connected in either
series or parallel or entirely disconnected
from the circuit. The circuit used is the
tickler feed-back. The cabinet required
considerable labor. as they were constructed
of veneered panels. In marking the panel
standard letter punches were used and the
letters filled with white lead.

The cabinet for the two-step amplifier
was constructed in the same manner as the
tuner cabinet, Mounted close to the panel

L

A Radlo Station Owned by Kent Bros.
Which WIH Make Any Amateur Envious.

et - —— e
Here is Frank Frimmerman on the Job at His Prize.Winning
Recelve Signals From Most Any Place, Including Our Notorious Neighbors Mars and Venus.  cover a large range
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in this cabinet is a rack of three vacuum
tube sockets, the latter extending thru the
panel. Also mounted in the cabinet are
two Acme amplifying transformers. Three
two-point switches are mounted directly
helow the sockets on the panel. These are
used to turn on the filament currents of
the respective tubes. The three-point
switch is used to connect a bridging con-
denser across any one of the bulbs. The
ammeter mounted at the left on the panel
indicates the filament current of the tubes
in use. Three rheostats are provided, one
for each tube. The first tube is used as
a detector and the remainder for two steps
of amplification. The various steps are
ohtained by plugs and jacks. The flash

KENT BROS. RADIO STATION.

The photo shows our radio station, 9 G
M. For receiving we have a navy type
coupler, audion detector, loading coils and
condensers. The transmitting set consists
of a Thordarson type transformer, sec-
tional Murdock condensers, high speed ro-
tary spark gap and oscillation transformer.
With our receiving set we are able to get
all the high power stations both ark and
spark. also many amateur stations. We
are about 150 miles from Chicage and en-
joy the concert by wireless teleplone from
NUR every evening. As yet we have not
done a great deal of sending but we get
first-class results with our sending outfit.

D. A. KeNT,

De \Vitt, Jowa.

JOHN BLAIR’S STATION.

Here is a picture of my Station to show
you amateurs what it looks like.

My sending set consists of a one-half
inch spark coil, a spark gap and key. The
receiving set is composed of a 2,000 meter
loose coupler, a Murdock Loading Induct-
ance, a pair of Holtzer-Cabot 3,000 ohim re-
ceivers, a crystal detector, a fixt condenser
and to the left you will see a Turney varia-
ble air condenser.

Contributed by JOHN BLAIR.

441 Baldwin Road, South Orange, N. J.

RUPERT E. KEMPF'S STATION.

My receiving set has given very gratify-
ing results during the short time it has been

www.americanradiohistorv.com

|
=1

mounted clock is
useful as well as or
namental. One of
the photographs
shows the imterior
wiring of the ampli-
fiecr.  Number 12
| solid copper wire

was used for con-
nections.  Marcom
tubing was used for
insulation purposes.

Amateurs will no
doubt be especially
mnterested in the
loud speaker. A mi-
crophone is mount-
ed in the cabinet to
which is coupled a
Baldwin receiver.
I'he coupling is ob-
tained by gears of
special design. A
rheostat controls
the battery current
flowing thru the
microphone. The
horn of the Joud
speaker 1s mounted
on top of the cabi-

—____a_}
et. He Seems to Be Readyto net. In order to

) of wavelengths
twenty-four coils of various sizes are used.
These are kept in a rack mounted on the
wall when not in use

With the foregoing equipment | have
heard stations in Germany, France, Eng
land, Italy, Brazil, etc. Of course, any of

the high—power_ed stations of the United
States are easily copied.

At the present time I am interested in
wireless telephony and soon hope to com-
plete a radiophone transmitter capable of
covering long distances.

Contributed by

Frank FRIMMERMAN.
334 East 100th Street,
New York City

Note the Splendid Arrangement of This
Radie Statlon Owned by John Blair.

operated. Two large receiving trans-
formers and an audion are included in the
long wave set while a small transformer
is used for short waves. Four variables,
a Moorhead V. T, and two pairs of phones
and a couple of crystai detectors conclude
the set.

I would like to get in touch with any
amateurs having high-powered radio sets
who live in this section of the country.

Contributed by RUPERT E. KEMPF.

Here Is a Neat Recelving Set of Which
Rupert E. Kempf Is Justly Proud.
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THE RADIO CLUB OF AMERICA.

I'he regular monthly meeting of the
Radio Club of America was held on Fri-
day evening, January 23, 1920, at Columbia
University, New York City. There were
fifty members present which was an ex-
cellent record of attendance for the first
meeting of the year.

An exceedingly interesting paper, “Prob-
lems of Vacuum Tube Circuits,” was read
by L. M. Clement, a well-known radio engi-
neer of the \Western Electric Co. Mr.
Clement covered in detail a great many
of the audion circuits including the de-
tector, amplifier, oscillator, etc. He con-
cluded his discussion with lantern slide
illustrations of modern vacuum tube ap-
paratus.

There was cousiderable excitement and
intense interest shown among the members
when a tiny three-electrode vacuum tube
was exhibited which required so small a
filament current that it could easily be
operated for fifty hours on oneé ordinary
dry cell.

Prof. Hazeltine, a well-known authority,
commended Mr. Clement highly on his ex-
tensive work and added scveral interesting
points regarding vacuum tube circuits.

A very interesting talk was given by
Mr. Weinberger, of radio fame, upon the
modern construction of vacuum tubes.

The results of the election of othcers for
this year were announced as follows:
President E. H. Armstrong; Vice-Presi-
dent, Girad Pacent; Treasurer, E. V. Amy;
Corresponding Secretary, T. J. Styles, Re-
cording Secretary, W. 5. Lemmon.

The club mow has a total of over 130
members

THE RADIO CLUB OF THE
ELIJAH D. CLARK SCHOOL.

1. Our radio club endeavors to give a
limited number of our boys a thoro theo-
retical and practical knowledge of the ele-
mentary science and art of wireless teleg-
raphy and telephony.

2. Over a half million radio amnateurs
are enrolled in the Radio Amateur League
of America, and several monthly maga-
zines are solely devoted to this interesting
boys' hobby.

3. The club mects once a week after
school hours. The work ought not to in-
terfere with the school
studies; it will supplement
the regular work 1t elemen-
tary science.

4, ‘There is an I1mtiation
fee of one dollar and a
weekly duc of ten cents, a'll
of which is voluntary and is |
to be spent by the members
for their own personal nceds
in this work.

§. The greater part of the
apparatus will be constructed
in the woodwork shop; some
of it will be bought. All
apparatus used in demonstra-
tion is the property of the in-

structor. N -
6. Parents are invited to

encourage any such special
inclination on the part of
their boys. The field of elec-
trical application is enor-

mous, and for future eletcrical workers this
course will prove helpful.

7. This course will consist of sixty les-
sons, running through four terms, fifteen
lessons of one hour each termm. The work
will include theoretical and practical work
and visits to radio establishments.

8. The work has been outlined with the
assistance of Mr. Erwin E. Bucher, chief
mstruction engineer of the Marconi Wire-
less Company of America, whose books
are to he used as aids in instruction.

9. The lessons have Leen adapted to the

ONE CENT A WORD FOR
YOU.

If you have a good true story to
tell us abowt yourself or your sta-
tion or any unusual radio occurrence
or matter connected with radio, we
want that story. We will pay one
cent a word upon publication for all
accepted stories. We desire you to
feel that this new magazine is your
magazine, and we will do all in our
power to make it so. We want to
make it as inonan as i 1s possibie.
Will you help?

of the Club Members.

needs of our boys by Mr. lRobert V. Bucher,
late master signal electrician of the United
States Army Signal Corps.

10. The actual classwork is in the hands
of Dr. Herman V. Bucher, an amateur
radio worker for many years and in charge
of the department of Manual Training of
this school.

The accompany cut is a fac-simile of a
post card sold by the Radio Club of Pubtic
Schiool 37, Bronx, N. Y., for the benefit
of its radio equipment for one cent each.
There is a message on here in the Inter-
national Wireless Telegraph Code, which
you can read very easily if you hold the
card at arm’s or half arm’s length in hori-
zontal position at the level of your eyes.
Some can read it more easily with only
one eye,

Tlie whole is an optical illusion and it
rests on one of the principles of perspec-
tive science. that of foreshortening.

Gasrier. R. Masown, Principal.

Here Is a Clever Post Card Idea Designed by One
Bring Bottom of Page Close
to the Angle of Your Vislon and TIp Slightly Up

and Down Untll the Weords of the
Message Can Be Read.

A

l i'.
| H
‘ “..!I‘ !

gl
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SOUTH JERSEY RADIO
ASSOCIATION,

. The South Jersey Radio Association has
Just elected new officers for the ensuing
year. This organization has been in exis-
tence for some time. During the war it
conducted a radio school and graduated
many men who went into the service. It is
now looking forward to a bright future
and hopes to secure members from all
parts .9‘ South Jersey. If the fellow
hams” from this part of the country will
co-operate with the association we can
make it a live, wide-awake one which will
benefit everyone,

The ineetings are held every third
'I{:hufsday of the month at Collingswood,

THE KISKI RADIO ASSOCIATION.

On January 10, 1920, the first meeting
of the Kiski Radio Association, of Salt-
drug, Pa, was held. The members are
amateurs from all over the country who
are attending school at Kiski. Afier the
election of officers a temporary program
was adopted as follows: Code practice
three nights a week. After the regular
business meeting short lectures are given
by some of our members who were in ser-
vice. At present we have a membership
of seventeen. We are having a long wave
regenerative set made t0 order and have
a small radiophone capable of talking ten
miles. At present there is one other sta-
tion besides the club’s at the school. Sev-
eral of our members are planning to instali
sets here. Communications via radio (Call
8FQ) and mail are invited,

LA CROSSE RADIO CLUR.
Dear Sir:

The La Crosse Radio Club, of La Crosse,
Wis., is an organization composed of
twenty members, ten of whom are student
members and the halance regular. We hLold
regular bimonthly meetings -at the local
High School Physics Laboratory, and the
manner in which these meetings are at-
tended proves the interest its memnbers have
in radio work. Three of our regular mem-
bers have been issued licenses and have
been assigned the following calls: E. N.
Fridgen, 1615 Avon Street (9CM): F.

N Frommelt, 1645 Avon Street

(9MR), and B. A. Out, 823
King Street (9HQ). Every
member of our club has
either applied for a license
or is going to as we desire
each of our members to be
a licensed operator and work
a licensed station.

We are proud of our club
land believe we have just rea-
\sons for this vanity, for to
Ithe best of our knowledge we
have one of the largest and
Ay most active radio clubs in
this section of the country.
We should be pleased to hear
from any other clubs wish-
ing to exchange correspond-
ence and assure them that
= their letters will receive
prompt attention. Address
H. Fruith, Sec. and Treas.
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THE SUBUREAN RADIO CLUB.

A mecting of the Suburban Radio Club
af Washingten, D. C., was held on Janu-
ary llkh, and the following officers were
elected for the coming year:

Fresident, John V., Purssell, 215 Wootton
Avwe, Cheyy Chase Station, D. C.; chief
operator, Francis Baer, 1744 Corcoran St.,
M. W.; secretary-treasurer, Charles R.
Seckinger, 755 Quebec St., N. W.

The Suburban Radio Club, or “S. R, C.."
ac it is known locally, was organized in
the fall of 1912 and enjoyed a continuous
and active existence from that time until
the outbreak of the war. At first most of
the members were to be found in the north-
west suburbs of the city, and much suc-
cessful communication between country
points was maintained. Later, however.
many members having stations in the city
were added to the club’s roll, so that the
organization became fairly representative
of this locality.

Membership in the S. R. C. has been of
the greatest benefit to all those who have
availed themselves of its privileges, among
which are the use of the club’s various in-
struments, such as wavemeter, ammeters,
etc.,, the interchange of ideas, aid in the
erection of antennae, and last but not least,
agreeable, social meetings at the homes of
members. The dues have always been kept
so low that membership in the club is
within the means of the poorest amateur.
Candidates undergo a strict investigation,
however, before being admitted to mem-
bership.

In the war the S. R. C. furnished the
following assistance to the Government:
Naval operators, 8; Army, Signal Corps,
1: Marine Corps, 1; Officers’ Training
Corps, 1; radio instructors, 6. How about
this record if you doubt the value of ama-
teur radio?

The Suburban Radio Club is also proud
of having taken an active part in the de-
feat of the pernicious radio bill introduced
by the Navy Department after the close
of the war.

In conclusion it may be said that our
members are taking up radio with even
more enthusiasm than displayed before the
war, and as soon as proper aerials can be
erected and amplifiers put in working order
some wonderful achievements are confi-
dently anticipated.

THE YATES RADIO CLUB.

The Yates Radio Club held its first
meeting on Wednesday evening, January
7th, at 7:15 P. M. .

The following are the officers which
were elected, also the by-laws adopted:

President, William C. Babcock; vice-
president, Frederick O. Lee; secretary-
treasurer, Robert M. Edmonds.
By-Laws:

1, The club shall be called the “Yates
Radio Club.”

2. The purpose of the club shall be to
discuss wireless telegraphy and all branches
of the electrical field.

3. The members shall be expected to
abide by the laws.

4. That five members shall form a
quorum.

5. The officers shall be elected for a pe-
riod nf four months and are subject to re-
eleetion,

i, Dues shall be $4 per year, payable
quarterly and ten cents at each meeting.

7. The money shall be deposited in the
!ﬁmt to the credit of the Yates Radio

ul.

8. The mectings shall be held on Wednes-
day of each week at 7:15 P. M. at 112
Head 5t, 'enn Yan, N. Y., unless other-
wise voted.

4, Money is to he spent only by vote of
the club,

1. Ome half hour shall be spent at each
mecting for code practice. The president
shall appoint a speaker for each meeting.

RADIO AMATEUR NEWS

11. By-laws are subject to amendment
only by majority vote of all memnbers.

The club will be glad to communicate
with any amateurs or clubs. [t is hoped
to instal a 1 K.\V. transmitter in a few
weeks. A receiving set is now available,
which is capable of receiving amateur sta-
tions in Indiana and European stations,
such as Rome, Lyons, Nauen, Hanover and
the Pacific Coast.

All communications will please be sent
to the president.

CANTON RADIO CLUB.

Members of the Canton Radic Club,
which was organized last October at the
McKinley high schoel of Canten, Ohio,
have been doing some exceptional work
in_assisting with relay messages and in re-
ceiving messages from distant stations.
Messages have been heard by several mem-
bers of the club who have high power sta-
tions, from Nauen, Germany, Carnovan,
Wales and from Norway.

Wilson Weckel, president of the club,
who has one of the most complete stations
in the city at his home, has heard messages
from the new Norway station.

Lewis Ripple has heard messages from
Germany and from Wales.

Recently Weckel received a message
from a school mate, “Bill” Van Schoyck,

Radio Articles in
February [ssue
Electrical Experimenter

Audions Stronger Than Sun,

Vacuum Tube Circuits—by Pierre
H. Boucheron, U. S. N. R. F.

Radio Telephony and the Airplane
—by W'm. C. Mundt.

Making a Wavemeter Direct Read-
ing—>by IWendell King.

A Swuall Radio Frequency Alterna-
tor—by K. H. Owen.

An Improved Loese Coupler-—by
Frank H. Broome, B.Sc.

Getting Together on the Antenna—-
by E. T. Jones.

who attended Dodge Radio Institute at
Valparaiso, Ind. The message came thru
from Gibson City, 1, in 29 hours after
it was sent. In the message Weckel's
school mate inquired as to his health, and
commented on various subjects.

Weckel also received a letter from a
man who has a station in Peoria, IIl., 430
miles distance, in which he stated that he
had heard Weckel's messages.

Elmer Volzer, another member of the
club, heard a message from Poughkeepsie,
N. Y., a distance of 400 miles, while at
his station Wednesday night.

THE RADIO CLUB OF SYRACUSE.

Five young radio enthusiasts—Dr. Rich-
ard H. Hutchings, Jr., Neil W, Flaherty,
Denald C. Wood, Charles A, Hagaman
and Clem C. Bean, of Syracuse, N. Y.
have organized “The Radio Club of Syra-
cuse” and elected the following officers:
Dr. Hutchings, president; C. C. Bean, vice-
president; D. C. Wood, seccretary and
treasurer, and N. W. Flaherty, instructor.

Dr. Hutchings, president and senior
member of the new organization, had been
considering a movement for some time
and the need was emphasized recently
when a radiogram from St. Lonis had to
be sent here from Utica by mail. He com-
municated with several others whom he
knew would be interested in a project of
this kind, and arranged for the meeting
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\vhich' resulted in the formation of the
organization.

The five members have had considerable
experience in receiving and sending wire-
less messages, as each had an apparatus
in his home hefore the war. Mr. Flaherty,
instructor of the club, has had a wide ex-
perience in wireless. having been connected
with a railroad company as telegrapher
before the war, in which he served as a
radio operator in the navy, Mr. Flaherty
and Mr. Bean now have a “wireless” in
the home of the latter.

It is the intention of the club to open
rooins soon on the top floor of some high
building, where thcy can install a first class
receiving and sending apparatus, and, with
the aid of a two-step amplifier, they hope
to be able to receive messages from Eng-
land, the Eiffel Tower in France and
Nauen, Germany. The clubrooms are to
be open at all hours for the use of the
members for study and for practice at the
instrument to perfect them in the art of
receiving messages at a good rate of speed.
Classes are held on Friday night of each
weck under the instruction of Mr. Flaherty,
and papers on interesting radio phases will
be read every month.

The club is open for membership to all
young men, regardless of experience, who
are interested in radio work, as it is the
purpose of the organization to stimulate
local interest in wireless telegraphy.

ORANGE MOUNTAIN RADIO
CLUB.

_ This club was organized for the promo-
tion of amateurs who are still in the first
stages. This club has fifteen members so
far and hopes to secure many more. The
club is a subscriber to all scientific maga-
zines, and work on wireless. Each mem-
ber must be between the ages of 14 and
2] and must pay dues of $3 a year for
the upkeep of the club. He must be thoro-
ly acquainted with the Morse and
Continental and must be able to handle
his instruments with proper judgment.
Anyone desiring to join must send 50
cents for enrollment blank and button.

He must have a receiving set capable of
receiving at least a thousand miles. After
he has enrolled and paid all fees he will
be accepted as an honorary member. and
every day, excepting Sundays, a call will
be sent out in secret code to all members
by wireless telephone, if he should live in
commuting distance and desires to come to
the regular meetings. He may write stat-
ing when he will call, and arrangements
will be made for him.

We send bulletins every month to all
members listing the new codes and new
nllelr)nbcrs admitted, also happenings in the
club,

Those desiring to correspond will please
address Pierce MacFadden, Box 55, South
Orange, N. J., Secretary.

GENOA, ILL., AMATEURS WANT
RADIO CLUB.

Several amateurs in the vicinity of
Genoa, Illinois, desire to organize a Radio
Club. The purpose of the club is to pro-
mote interest in all branches of radio, such
as code work, technical studies, construc-
tion and design of apparatus. etc.

In order to become charter members the

following requircments are tecessary:
Each applicant must be able to send and
receive not less than five words per min-
ute. All members who are proficient in
sending and receiving around twenty words
per minute will be called upon to instruct
the beginners.
. The construction of an elahorate receiv-
ing station has been planned for the head-
quarters station. Also arrangements will
be made to install a 1 K.\V. quenched spark
transmitter.

All communications should be addres~ed
to Earle L. Russell, Lock Box 256, Genoa,
linois. (Continned on page H3)
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ZZe RADIO LEAGUE

HONORALRY

9]’ AME RI A ADMIRAL W.HG BULLARD.USA,
C DROFREGINALD FESSENDEN DR LEE DE FOREST

Manager, H, Gernsback

1920

February,

MEMBERS
NIKOLA TESLA

The Amateur’s Position

HE Radio League of America was
born in October, 1915, It succeeded
the Wireless Association of America
founded by the writer in 1909.
1t is well known that the Radio
League of America is the largest radio
orgamzation in the world, numbering to-
day (February 1, 1920), 22,691 members,
all active amateurs,

For those who do not know much about
the League the following extract from the
Certificate of Incorporation of the Leaguc
will prove more illuminating than a lengthy
statement

THE PURPOSES OF THE LEAGUE.

The purposes of the R. L. O. A. are as
follows:

“To promote the art of ainateur wire-
less telegraphy and telepheony in the
United States among the members of
the said League; to have available for
the Government of the United States
or any of its officials a complete list
of all the amateur radio stations in the
country pledged to the service of the
Government for use in times of na-
tional danger or need; to establish a
uniformity in the transmission of wire-
less messages by amateurs; to uphold
the provisions of a law known as the
Wireless Act of 1912 and all subsequent
laws pertaining to wireless telegraphy:
to assist the Government of the United
States or any of its officials in appre-
hending offenders thereof; to prevent
the sending of rmisleading wireless
messages; to give information 1o the
members of the said corporation con-
cerning new and
useful devices in
the operation of
wireless teleg-
raphy and tele-
phony and to
provide an or-
ganization for
the interchange
of ideas con-
cerning wireless
telegraphy and
telephony for
the benefit of
the members
and the public
at large.”

Role 1. T cherrov all uiss and
art forth s the bard of b comuifcas

It should be borne
in mind that the
R. L. O. A is a
purely scientific
body of national
scope. NOT A
MONEYMAKING-
ORGANIZATION,
as for instance sev-
eral other now ex-
isting organizations
in this country,
which charge dues,
fees, as well as en-
rollment fees.

The R. L. O. A.
exacts no dues, no
fees, no charges

R. Adm. W, H. G Bullard;

Y . P 0 amarcur, e
> 'be UNA&ESIQIRG, oF angrics. upor
bligurions swhotsuerr, u
EAGUE us ser Jorth herethagnd ail oM rules and

By H. GERNSBACK

whatsoever. Any American radio amateur
in good standing may join the League upon
signing of the application blank, printed at
the end of this article.

As soon as the New York headquarters
have received the application, the applicant
will receive free of charge the engraved
certificate of membership reproduced, great-

toney T

NAVY DEPARTMENT

The SECRETARY OF THE NAVY,

Washington,
Sept. 27, 1917,

“The work you are doing in connection
with the ‘Radio Roli of Honor' (Radio
League of America) and the past work
you have accomplished in furnishing this
Department with the names of many
amateurs thruout the country, is very
much appreciated, and 1 am sure much
good will come from your patriotic en-
deavors.”

Yours respectfully,

(Signed) JOSEPHUS DANIELS

Mr. H. Gernsbuck
Harnager Radio League of America,
New York Ciiy

au

ly reduced on this page. This beautiful
certificate measures 15" x 12” and is printed
m green, gold and black. The official
League's gold seal is embossed in the lower
left-hand corner. The front of the certifi-
cate contains all the rules of the League,
while on the back there is reproduced the
full text of the Radio Act of 1912, as far
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WE OF

v, A MEMBERSHIP CORPORATION
omaAmIEo
UNDEZR LAWS OF BTATK Or NCW YORN

HONORARY MEMBERS

Tes! Dr. Lee I Forest
Dr. Reginuld A, Fesgsenden
Loreby dpply for membevship of the RADIO LEAGUE
| $XPress candiiton thar by so Joing 1 Jo nos
hor for dues, asicirmenis of any Ananclal
by the cules and reguinsions of the
Qy_hereafrer be adopied.

LS.N.

J2umme of Wagur uay liabiliry
I uccepPnd, I do agrodayy follow and 0
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ke Wtrctven el f Ay g b bniep e

will comasniads e the
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DGl et sofermnicn
cadit o 2t b detrful

as_ it concerns the American amateur.

The membership is for life as long as
the member remains in good standing.
Should the Board receive authentic infor-
mation that a member has used his radio
set for unlawful purposes, or wilfully per-
sists in interfering with Government or
commercial stations, such a member on
vote of the Board will be expelled from
the League. It is with pride that the writer
reports that during the four and one-half
years of the League's existence, not a single
member has been expelled. To be sure
many complaints reached headquarters, but
as a rule a single warning from the board
was sufficient to bring the erring member
to his senses.

PRIDE OF MEMBERS.

That the members of the R. L. O. A. take
great pride in belonging to this, the great-
est Radio Association, is readily shown,
when ope visits amateur stations thruout
the country. The certificate of member-
ship is invariably displayed in the ama-
teur’'s den, and it is rare indeed that a
first class station is found without it. That
the members think highly of their certifi-
cate is readily seen by the fact that nine-
tenths of them are framed in expensive
frames costing from $200 upwards. The
writer even saw a gold frame in Cleve-
land recently, which, so the owner assured
us, cost $10.00. But this probably is the
limit as well as exceptional. Members, too,
take great pride in their certificate, because
it lends “tone” to their station. The
stranger or visitor strolling into the station
is invariably imprest with the document,
and even the visit-
ing Government Ra-
dio Inspector makes
a mental note of it.
He knows the mem-
ber must be in good
standing. He also
knows that the pos-
sessor would not
have the certificate
unless he had
FIRST pledged his
word in writing that
he was going to
abide by the rules
of the game. And
that pledge, he
knows too, is safely
locked away in
Washington.

i, furmiah informarion

read and
U mrmbers, snd s

Rule 2, T
i the LEAGEE fio
o ambess
¥ Tie dn rese of w5
imviinaane f g o g o
& 1he AP0 LEAL
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This Is a Reproduction (Greatiy Reduced) of the League’s Membership Cértificate. The
Orlglnal Is Printed In Gold, Green and Black. The Full Slze Is 15" x 127

to Every Member.
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HOW IT WORKS.

As mentioned be-
fore, every appli-
cant to be eligible
as a member in the
R. L. A. must
first sign a blank
pledging himself to
abide by all the
rules of the League
as well as the Radio
Act of 1912

When the blank
is received in New
York, a copy is

rhese

It Is Given Free
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miatle for the records on an index card
which later is filed alphabetically by States
in the League's steel files.

The orignal, however, is sent to the au-
thorities in Washington. Now let us see
what happens. In 1917 when the United
States entered the war there was a great
dearth of radio operators. The demand
could not be possibly satisfied thru the
ordinary channels. And here is where the
L.eague went to war with flying banners.

The Navy Department (and later the
Army) had of course a record of the
League's members and immediately set its
machinery working to enlist these radio
amateur members. Thousands of membets
were thus procured due directly thru the
organization of the League, which had
foreseen just such an emergency, and for
two years had not ceased in enrolling mem-
bers. It was indeed fortunate that the
League had as its official organ the Elec-
trical Experimenter, and due to the large
circulation of this magazine practically
every amateur in America became familiar
with the League,

How important the work was that the
League did during the war is best shown
by the many letters and telegrams from the
Government, from different states thruout
the country beseeching the League for the
names of radio members.

To mention but a few. Secretary Dan-
iels of the United States Navy was much
pleased with the services of the League.
His letter is reproduced here.

Capt, (now Admiral) W, H. Bullard, of
the U. S. Naval Radio Service, Navy De-
partment, wrote (excerpted):

“You can readily understand that
any information colf;cted by the Radio
League will be of the greatest value
to this service and this office will be
glad to avail itself of your kind offer
to furnish such free of all cost. This
to contain the names, location, etc., of
all amateurs in the United States.”

Many similar letters and messages
reached us during the war. Lack of space
does not permit to reprint all of them in
this issue.

THE LEAGUE'S BIG STICK,

But the real test of the League came just
a little over a year ago. The Government
had as yet not lifted the ban on radio, and
the amateurs were still dreaming of the
“days before the war.” Dreaming as a
matter of fact was all they were permitted
to do during those days. Then suddenly
without warning some one in Washington
conceived the splendid idea that as long
as the amateurs were hibernating, well,
then, this was the chance of a lifetime to
suffocate them; nay, wipe them off the
map. The now famous, or shal] we say
infamous, Alexander Bill, H. R. 13159, was
scheduled to pussyfoot its way thru Con-

A

ITH the recent advent of
“Ground Antenna” it is hoped that
the following information will be
of use to those radio experimenters who
are experimenting with “Underground”
radio, and more particularly to those who
hawe a limited amount of real estate upon
which to carry out their plans and experi-
ments. X
The results below were obtained by using
an ordinary galena detector and loosely
coupled receiver, no audions being em-
plaved, altho undoubtedly the use of a good
awdion receiver would have gre_atly in-
creased the intensity of received signals.

the
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MONTHLY PRIZES

A First Prize of $10.00
A Second * “ 5.00
A Third “ e 3.00

will be paid hereafter every month for the
best three letters publisht on this page,
by members of the R. . A,

The subject of the letters is

“WHAT THE R. L. 0. A, HAS DONE
FOR ME"

Directly due to the League thousands
of amateur members enlisted in either
Army or Navy. Every member must
have some good story to tell us. We
want that story for the benefit of other
members. If you did not enlist, but wish
to write on another topic AS LONG AS
IT HAS A CONNECTION WITH THE
R. L. 0. A. YOU MAY DO SO. Such a
letter may win the 1st price as well.

If only one letter is printed, that letter
will be paid for at the rate of $10.

Address all letters:

PRIZE CONTEST,

RADIO LEAGUE OF AMERICA
231 Fulton St. New York City

gress with a speed approaching that of
light, or as some one put it, with the
“speed of greased radioc waves.”

But they had not counted upon the Radio
League of America. Without hesitation
New York headquarters at great expense
sent out, almost overnight, over 20,000 let-
ters to all the members, giving the facts
of the case, as well as a reprint of the bill.
(Besides some 30,000 were sent to other
amateurs who were not members. There
were but 20,000 members at that time.)
The effect was instantaneous. Woashing-
ton was deluged with letters and telegrams.
Every Congressman, every Senator re-
ceived dozens of them. These letters and
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showed, too, the solidarity of the ama-
teurs as a great body, and naturally Wash-
ington sat up and took notice with a big N.

The bill in due course was killed. The
amateurs had won their battle. Now please
note particularly that no other radio or-
ganization made any such organised massed
cffort to defeat the dangerous bill. Only
one concern, a large New York electrical
supply house, sent out letters to amateurs
appraising them of the impending danger.
The other radio organizations did practi-
cally nothing of import. It is true that
they sent a few men to Washingtou, after
the hearings had already started, but they
accomplisht nothing, because the R. L.
O. A. had already won the battle long
before these gentlemnen reached Washing-
ton.

NEW RADIO BILLS COMING.

It will come as a surprise to many that
more radio bills are coming up for discus-
sion in Congress this spring or early sum-
mer. You will note that this is the first
notice in print to that effect. The Radio
League of America as a rule gets the in-
formation first. In due time the bills will
be printed here as soon as they are pub-
lisht. The writer understands that these
bills are drastic and similar to the 1918
crop. However, with the help of the
League we need not despair. All we want
now is members and still more members,
so we can go into the battle strong and
well fortified in case radio amateurism is
threatened once more.

In our next issue we will speak about
the benefits of the R. L. O. A. as far as
radio clubs and associations are concerned.

In the meanwhile, if you are not a mem-
ber, don't fail to sign the application blank,
If you are a member, it is your sacred
duty to find at least one new member. We

telegrams were seriously worded and don’

proved of tremendous moral value. They shall scon need them all. So please don’t
delay.

OO0 00 B T 3

of war, if such occasion should arise,

Witnesses to signature:

ORI TTEH TR

interest of the U. S.

first page of this article.

TR

m)

Send this blank to Radio

Application for Membership in the Radio League of America

THE UNDERSIGNED, a Radic Amateur, am the owner of a Wireless Sta-

I tion described in full on a separate sheet attached hereto. My station has been
9 in use SINCE......i.iiiiriiiiiiiiaiaiaa.n, , and
for membership in the RADIO LEAGUE OF AMERICA. I have read all the
rules of the LEAGUE, and I hereby pledge my word to abide by all the rules,

and [ particularly pledge my station to the United States Governinent in the event

1 understand that this blank wtih my signature will be sent to the United States Government
officials at Washington, who will make a record of my station.

Name

In the event of national peri], will you volunteer your services as a radio operator in the
overnment .. .cociiieen

This last question need not be answered unless you so desire it.
NOTE:—The rules of the League are printed on the Membership Certificate published on the

|I|||l|l||||I|||||I||||||l|||||||IIIII|||J||l|||’Iu|1|||l|||||"|1l|||I|I|I|Il!||||IIIIIIIlIIIIIlIIIIIII|||I|||l||||||||||||l||||||||l|||l|||1IIIIIIIHIIII|||||||H|i||I|1||I||l||l|||'||||||I|||[I|I|!||||||II||lI|||IIIIITIIHIII|Illll|'|||f|||l|||IIllllIlll:ﬂﬂllﬂlllll]llllllumﬁﬂ
League of

I herewith desire to apply

)
3 &
L

Date

America, 231 Fulton St.. N. Y. C.

Curbstone Antenna

By Stanley E. Hyde

e = —
P
' “"::-q:'?x
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o g 1 - .

b Z ..
An Aerlal Using the Curbstone as a Support,

www.americanradiohistorv.com

In front of the writer's residence is a
wooden curb “stone” about 10 inches high,
the house being approximately in the cen-
ter of a 600-foot block.

About 600 feet of No. 10 weather-proof
copper wire was tacked along the wooden
curbing fromn one corner of the street to
the next corner. Where there were in-
clined driveways from other residences the
wire was led down the curbing and laid on
the pavement as shown in Fig. 1. A lead-in
was taken from the wire in front of the
house and led thru a drainpipe under the
sidewalk, the drainpipe's function being
that of carrying drainwater from the eaves

(Continued on page 451)
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Junior Radio Course

N our last lesson we have iaken into

consideration the two main wave forms,

namely damped and undamped. We

have discust the meanings of wave

damping and how waves differ. We
will now look into the “sub-heads” of the
damped wave forms, namely those which
are generated in the ordinary spark and
condenser discharges.
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Showing How Waves Are Transmitted from
One Oscillating Circult to Another.

There are, roughly speaking, three
classes of waves which come under this
heading:

1. A broad wave.
2. A hump wave.
3. A sharp wave.

The latter is most desired and in fact
required by the government authorities, if
you own a transmitting set. Let us now
see what happens in a circuit' emitting a
sharp wave, for instance an oscillation
transformer or two helices (see illustration
Fig. 1) will answer the purpcse of explain-
ing this. Let us call the original power
(driving end) the primary circuit and the
one which is near it and influenced by it,
the secondary cirenit. 1f the primary cir-
cuit is now closed thru a transformer,
spark gap, Leyden jar (a form con-
denser) and switch, the primary will oscil-
late at a frequency of its own.

Supposing now that we close the switch
of the secondary helix, located a foot away
from the primary. There will be immedi-
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Illustrating the Production of *Beats" with
Two Organ Plpes Differing Slightly In Pitch.

ately impresst upon it some of the electro-
motive force sent from the primary cir-
cuit.  This will make the secondary oscil-
late, hut at a frequency of its own. A
spark will now jump across the little gap
and cause this circuit to oscillate in turn
at a frequency of its own. But this game
works just as well two ways, and the {orce
induced in Helix No. will again send
over a similar forced oscillation over to
the primary Helix and circuit No. 1. In
other words, we have here an electrical
echo. In this way it influences the original
primary oscillations.

It will readily be seen that a very com-
plex series of waves is set up, due to the
fact that one kind of vibration is free, and
the other is being forced upon it by a cir-
cuit (either primary or secondary). If
hoth pieces of apparatus are shifted closer
together, this effect is even more pro-
nounced, inasmuch as a series of sparks
will take place in both circuits between the
gaps, when only circuit No. 1 had a cur-
rent supply. (Note that Helix No. 2 has
no transformer.)  Assuming, therefore,
that the frequencies of vibration are differ-
ent in each circuit 1 and 2, we naturally
would wonder what the resulting wave
would be.

Well, let us sce!

Take a telephone receiver and a tele-
phone transmitter, Fig. 2, connect them in
series with a hattery and place them close

together. If the transmitter is disturbed
slightly, several sounds will be emitted. One
T
< c
A.
1Y d8c \‘ 2 [ _,,c. ’
Frg. 3

Here Is Shown the Natural Transmitter

Wave, the Natural Recelver Wave (B) and
the Resulting Wave (C).

of these sounds is due directly to the vibra-
tion of the diafram of the telephone re-
ceiver. The other is due to the diafram
of the transmitter. It will then be seen
that when the receiver, inasmuch as it is
placed close to the transmitter, sets forth
a sound, this sound makes the transmitter
diafram send out a current impulse which
is again transferred to the receiver. An
echo, in other words. In this way we
have the definite sound of the receiver dia-
fram itself, the definite sound of the trans-
mitter diafram itself, and the resulting
sound called “howling” due to both of
them.

in Fig. 2 let us say that the diafram of
the receiver vibrates four times per second
and that of the transmitter five times in
the same interval. Of course, there must
be a resultant; that is to say, a sound wave
will result that wiil be different than the
waves of either the natural 4 vibrations
and 5 vibrations. These waves are caused
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by a bucking action of one side upon the
other being in reality a combination of the
two. We have, therefore, in Fig. 3 the
natural transmitter wave, i the same
figure B, the natural receiver wave, and
in C the resulting wave from the combined
wave forms of the two.

You will note the wave at its highest
point of undulation or wave motion is

—— -
Je/ Waves  Micr
X L
@'taw-;:: :
Py
Batrery i
l Fig 2 J

The Howler Circuit Used as an Analogy of
an Osclllating Circuit.

higher than the free or natural wave. This
results in the formation of what is termed
“beats” in radio circuits. Suppose that the
wave of the transmitter diafram would
vibrate freely twenty-four times per second
and the one of the receiver diafram would
vibrate freely thirty times per second, pro-
vided there was nothing to hinder it. This
makes a difference of six (subtracting one
from the other) which will be the number
of “beats” produced every second.

Another very simple analogy would be
to listen to two organ pipes (Fig. 4)
whose difference in pitch is very slight.
A peculiar sound would be heard, which
gets louder and softer a certain number
of times cvery second. This is termed
“beating” and has an important use in
radio later described.

These analogies are very similar to the
electrical beat formation we use in radio.
Two waves, one {rom the primary circuit
and one from the secondary circuit, are
set up and their resultant causes beats. A
transfer of the energy from one instru-
ment to the other (in the telephone
analogy) is just as undesirable as is a
transfer of energy from the radie primary
to the secondary circuit, and back again.

[ Shohing rlosk gives &
hump worés

frig. 5

Obtalning an Analogy of the Hump Wave as
Shown by Shaking the Flask.
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Each time such transfer is made, a lot of
the energy is lost, in heat in the case of
radio and in friction, heat and magnetic
losses, in the case of the phone.

In addition, the transfer of the cnergy
from one to the other is also undesirable
because it sends out not only the waves of
its own vibrating period, but also the wave
of the resulting wvibration period of the
{wo circuits. Hence, a receiving station

—
Oceon swels similar B Drood wove

Fig 6

A Broad wave Is Similar to the Large Ocean
Swells.

or (in the case of the organ pipes) a de-
vice which will receive a selected sound
carr be tuned to hear either one or the
other, but not both at the same time. So,
we perceive, that the force necessary to
make the organ pipes sound or the
force necessary to send out an ether wave,
is half wasted by producing a sound which
cannot be heard. Likewise the other sound
may interfere with a station operating on
a wavelength similar to it. Hence, 1t is
absolutely necessary that we fransmit but
one sound from a station. This is readily
done by several means in radio,—all of
which attempt to send out a pure sharp
wave,

We have just now spoken of a pure sharp
wave. Now let us attempt to see what this
is. Suppose we have sotne method as has
just heen stated, of obtaining two fre-
quencies, but very slightly different. Both
these frequencies may join, so as to form
a wave with a hump (Fig. 5). But if we
now change the coupling (coupling means
changing the distance, i. e, separating the

RADIO AMATEUR NEWS

primary helix and the secondary helix),
both these wave forms tend to merge into
one, giving as a result, a very broad wave.
Fig. 6.

If we take a beaker of water and agitate
it excessively, we will get two wave motion
forms from oue larger than the other and
both joining each other: A typical hump
wave. If we now take a view of the occan
on a calm day and sce the beautiful swells,
we get a broad wave. As for sharp waves,
a sharp choppy day will illustrate this form
and all of us have seen it at somne time or
other when on the beach during a storm.

To produce this cffect in radio we 1n-
crease the distance hetween the primary
helix and the secondary helix still more
and we find that we obtain a wave which
goes up to a peak directly and quickly and
all the energy forms only one “tune.” This
i1s exactly what happens and the reason
for it is that the primary does not “echo
back” the energy from the secondary and
form the jumble of waves heretofore de-
scribed. Such action 1s likewise made pos-
sible by the quenched spark gap.

\What is a quenched spark gap? Essen-
tially it consists of a large number of discs
having a grooved surface in the center.
They arc separated from each other only
by a slight thickness of some insulating
material. In this way the spark gap proper
is divided up into a series of short gaps
each presenting a very large sparking sur-
face and at the same time allowing for
cooling.

The purpose of its use is o induce the
secondary circuit to be given a sudden
blow and then allow it to continue to vi-
brate at its own period just like a bell being
struck a sharp blow with a hammer.

Ii a gap of this nature is inserted into
the primary circuit it prevents re-estab-
lishment of a spark ‘discharge after the
first primary undulations have ceased.
allowing the secondary lo wibrate at its
own period.

This is exactly the same as the following
simple phenomenon: We take a bell and
strike it smartly with a hammer. Both
the hammer and the bell will vibrate, due
to the impact of the two and the molecular
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disturbance set up. llowever, the vibra
tions of the hammer are scarcely heard,
as they dic down very rapidly, but the bell
continues 1o vibrate, giving us a clear inc-
tallic note sound.

1f we 100k two bells, covering one with
a- heavy layer of felt and struck both of
thcm together, only one bell wonld vibrate
sufficiently to be heard, the felt being the
quenched gap preventing ihe oscillation of
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The Sharp Wave Shown Here Is the Essen-
tlal Wave in Radio.

one belt from making itself heard, and al-
lowing the other hell 1o oscillate freely at
its own period of vibration. In the =ase
of radio, the quenched gap allows the sec-
ondary to vibraie freely at its own period
of vibration and at the same time quenches
the action n the primary circuit.

QUESTIONS FOR THIS LESSON.

What are subdivisions of wave forms
of the damped kind?

What is a sharp wave?

What is a broad wave?

What is a humped wave?

Why are two waves or tunes formed in
a circun?

What advantage or disadvantage is a
two-wave transimnitter?

Give au analogy of formation of waves
of different frequency?

Hlustrate formation of beats.

Give analogy of the effect of an oscilla-
tion transformer.

What i1s a quenched gap?

What advantage has it over another gap?

A NOVEL CONDENSER.

Secure an old electric light and mix a
pan of good strong salt solution. Next dip
the globe into this solution and with a pair
of small pliers remove the tip of the globe.
The water will rush into the inside of the
globe. Next seal with paraffin.

Cover the outside of the globe with tin
foil as shown in the drawing. A number
of these condensers may be connected to-
gether. I am using one of these condensers
for experimenting and it works very well.-
Contributed by HARVEY SCHROEDER.
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An Electric Light Gilobe Fliled WIith Salt
water and Having an External Plate of Tin-
foll

Forms a Simple Condenser,

GRAPHITE RESISTANCE UNIT.
Amateurs are often in need of resistance

.
HIIT]

Y T

i | n
A NEW GRAPHITE RESISTANCE
M TR VAL TR TR T RTHTTT
units for various circuits, such as the “A”
Battery circuit of an Audion, or the field
circuit of a rotarv spark-gap miwotor, etc.
A unit which has been found successful
for such work may be made from an old
blown out 25 ampere fuse, filled with dia-
mond graphite as shown in the drawing.

{By packing the graphite more or less,
a considerable variation in resistance is
had.—Editor]

Contributed by DON C. BROCK\WAY.

AN AMATEUR LOUD SPEAKER.

Here is a stunt for you fellows who have
had the sad experience of not having
enough phiones to go 'round when “the old
man” invites his iriends up to hear the
Navy Yard trying to sce how broad a wave
they can use. Take a cardboard tube
about 234" in diameter and not more than
five inches long. The diameter of the tube
depends upon the size of the phones. 1
used a pair of Murdock 55s, so the tube
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used was 2 1/16” in diameter. Now put
one phone in each end with the dia-
phragms painting m. Secure a megaphone
or make one of cardboard and cut a hole
m one side of the cardboard tube just
large enough for the small end of the
megaphone to fit imta. Fasten the mega-
phone to the tube and turn on the twelve-
step amplifier and hold your cars. With
this stunt all the faint stations heard in
phones not only can be heard in the loud
talker but are amplified. The megaphone
may be fastened into the cardboard tube
by a little sealing wax.

Contributed by

W. W. BRINCKERHOQFF

V~Prone cord to ser

A Recelver Placed In Each End of a Tu-be.
as Shown, Glves Excellent Results as a
Loud Speaker.
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DETECTOR WITH UNIT
CRYSTALS.

The accompanying drawing shows a
Fool- Binding Post
Copper Support
Binding Fosts
[Tl

Goalera. P | g
Bayoret ||iTTe [
Socker ||||

boser

Here is a Novel Form of Defector Stand In
Which the Unit Crystals May Be Used.

cheap but very efticient detector made from
material which can be found in any camp
of a “radio bug.”

First secure a base which can be either
rubber, fibre or shellacked wood; then get
a heavy copper strip about three inches
long and punch or drill a hole at each end,
bend one end at right angles and run a
wood screw through the hole, fastening it
securely to the base. Take a binding post
and fasten it at the other end of the cop-
per strip; next get a small brass rod which
is threaded on one end and put it through
the hole in the binding post. Twist a hard
rubber knob on the threaded end, and on
the other end put a wire connector so as
to connect the brass rod with the cat
whisker; the cat whisker can be soldered
to the end of the rod if preferred. For
the mineral cup take a bayonet socket and
sink it into the base until the end of the
socket is even with the bottom of the
base. Now procure an old auto lamp and
break off all the glass, leaving the insulating
compound at the bottom; mount a piece
of galena in the auto lamp base with
Wood's metal; now place this auto lamp
base or mineral cup in the socket. Make
connections to the binding posts and the
detector is rcady for use. Many of these
mineral cups can be made for using differ-
ent minerals, and it takes but a second to
change from one cup to another.

Contributed hy

EDWARD L. FRIEDMAN.

AERIAL SWITCH.

A double pole, double throw snap-switch,
connected as shown, will save the expense
of a regular acrial switch, when only a re-
ceiving set is used.

When the blades are in position 1 (as
shown in the diagram) the aerial is
grounded and the primary of the receiving
set is short circuited. To receive, turn the
blades to position 2,

7o Recerver Jo Recerver

POSITION I

POSITION 2 J

A Snap Switch Connected as Shown WIll
Serve as an Excellent Antenna Switch.

These positions are indicated by a line
drawn across the top of the switch knob
with the point of a hot soldering iron.

Contributed by

ROBERT HERTZBERG.

A SEALED CRYSTAL DETECTOR.

This type of crystal detector is very
valuable in small portable sets, where the
buzzer test for every signal is too much
bother. The detector is always ready for
use and requires no adjustment. It can
be made in half an hour and will prove a
very satisfactory instrument.

Description: B is a small wood box. Any
box will do. The writer used the box
which had contained some Radiocite min-
eral. C is a small brass cup which is fas-
tened to the box by means of a machine
screw passing thru the bottom of the box.
E is a machine screw which holds the
crystal D in place; F is a contact point
which is used as a post. G, the catwhisker,
and H, a wire, are both soldered to F, H
runs to a binding post A. J is a wire sold-
ered to the cup C and runs to a binding
post A.

The next step is to fasten the catwhisker
to the crystal.

Connect the detector as for a buzzer test.
When the most sensitive spot is found,
heat some sealing wax and drop some of it
on the crystal, thus holding the catwhisker
in place. Always keep the buzzer running
for by so deing you can easily tell if the
sealing wax knocks the detector out of ad-
justment.

After the catwhisker is fastened to the
mineral and the detector has been tested,

A-Binding Pests

8- Round Box

C Small Defector Cup

D -Mineral inDefector (yp
£ < Serew Holding Mrineral
£ -Switch Contact (Post)
G -Cotwisker

K -Wire From Post F to A
J-Wire from (oA

SIDE VIEW

A Detector of This Type Requires No Ad-
Justment, as the Contact Point and Crystal
Are Enciosed In Sealing Wax.

pour sealing wax over the detector until it
is entirely covered.
Glue the cover on the box and you have

a scaled detector.
Contributed by CHAS. H. STEIGER.

AN AUDION FOR THE AMATEUR.

For the benefit of those with scant pock-
cthbooks or those wishing to experiment,
1 have tried to make a vacuum tube out of
the ordinary odds and ends found about
any shop. The main difhiculty in making
a tube is getting a good vacuum, which 1s
very difficult unless one has the necessary
apparatus. As may be seen in the draw-
ing, the outer tube is an ordinary test tube
about 6" x 34”. It may seem a bit long,
hut T would not advise cutting it off, as
it is very fragile and apt to break. The
plate is made from a thin strip of aluminum
about 34" wide. It is bent into shape and
a connection taken off. The grid is a piece
of bare copper wire about No., 14 B. and S.
The filament is a spiral form of No. 32 B.
and S. wire. Now seal the grid in tight with
sealing wax and leave the lead from it free.
Next the filament is sealed in, great pains
being taken not to leave it touch the plate
or grid. Next a thin piece of glass tubing
in the end of the tube as shown in the
drawing. The whole open end should be
sealed up tight to prevent leaks. It may
be tested by putting the test tube under
water and blowing in the open tube. Air
bubbles will form around the leaks. Now
take a Bunsen burner and put on the fish-
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tail attachment: Draw all the ajr possible
out of the tube by sucking on the glass
tubing and let the flame play on the tubing

FILAMENT
#32 Bare
Copper Wire

vacvum TVBE

The Experimentai Vacuum Tube of This

Type May Be Easliy Constructed. Note the

Filament, Grid and Piate Are Supported in
the Seaiing wax.

about a half an inch from the wax. Seal
the tube up close to the wax, being sure
the heat is distributed evenly over the tub-
ing or else it will sag and seal unevenly.
It may help to heat the test tube slightiy
while drawing the air out as the air wiil
expand. While this type of tube will not
last very long, it will give good results,
and if good care is taken of it, it will work
in fine style.
Contributed by JAMES DE LANEY.

A CABINET LOOSE COUPLER.

As everybody is trying to make their
apparatus in the form of cabinets, the fol-
lowing suggestion is made :

Why not, in making your loose coupler
in the form of a cabinet, instead of leaving
off part of the front (so you can slide the
secondary), enclose the whole coupler and
cut a slot shown at “A” in Fig. 1. Next
extend secondary switch knob “B” through
this slot and attach a pointer to it. Then
draw lines on the cabinet front parallel
to the slot. They are drawn both above
and below the slot corresponding to the
switch contacts so that the pointer shows
which contact the secondary switch blade
rests upon; now number the lines with
relation to the switch points.

Fig. 2 shows the arrangement of the
secondary switch: “A” is the knob, “B”
is the pointer, “C” is the rod connecting
switch contacts so that the pointer shows
switch points, “E” is a semi-circular piece
of hard rubber fastened endwise to the
end of the secondary. This piece has the
secondary switch mounted on it; “F” is an
L-shaped bearing that the switch rod works
in, It helps to make the sliding action
rigid. “GG” are the sliding rods which
support the secondary.

Contributed by J. L. EGBERT.

CABINET (OUPER  Secamamry
5 Fl6.t Swifeh
A Aranke

END VW O PR
F16.2

a

Method of Mounting a Locose Coupler in a
Cabinet. Note the Switch Control.
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Radio Receiving Apparatus.
(.No._ 1,306,474, issued to A. N. Ed-

i monds,)
This invention relates to new and
useful improvements im apparatus

for transmitting intelligence by ra-
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1,306,474

diant energy, and has for its pri-
mary object the provision of a de-
vice of this character whereby a
plurality of messages of different
wave lengths may be received at one
station, and means are also pto-
vided whereby the operators receiv-
ing the messages may verify their
messages by "“hstening in.”

In operation, let it be assumed,
that there are two messages being
sent from distant stations and it is
desired that such messages be re-
ceived in their entirety at the sta-
tion represented by the diagrams
in the drawings. o receive a plu-
rality of messages the switch S is
allowed to remain in the position
shown in the figure, the switch 3]
being maintained in the open posi-
tion, as shown in this figure. The
tuning coils T and T' are now ad-
justed to Meceive messages on the
antennz A and B, it being, of
course, assumed that the messages
being received are of different wave
lengths, the usual adjustments may
be made in the detectors 23 and 24
and the condensers 25 and 26, these
circtiits being controllable entirely
independently of one another. If a
third operator desires to listen-in on
cither of the messages being re-
ceived, he may do so_by moving
the arm of the switch 33 into con-
nection with one or the other of the
circuits r and y.

Assuming that it is desired to re-
ceive a message of distress or the
like the switch § may be moved to
the right. The switch 31 is moved
to the closed position which places
the receivers 19 and 20 in series.
In this position the message sent
wlll be received through the tuning
coil T. To receive a message
through the tuning coil T’ inde-
dendently of the tuning coil T the
switch S is moved to the left. It
will thus be seen that messages of
different wave lengths may be si-
multaneously recelved hy my im-
proved systemn, or very important
messages may be received and veri-
fied by the two receivers being con
nected in serfes. It will also be
noted that when it is desired to
send a message the anchor spark
gap comprising the terminals 10, 11
and 12 is provided to allow the use
of hoth antennm, which, of course,

ves a wider area from which the
message may be delivered.

Antennna for Wireless Distribution

Systems. N

(No. 1,305,104, fasued to P. C.
Hewltt, i )

The ohject of the invention is to

increase fhe radinting power of au

aerial by means of increasing the
\'oltaﬁc te which the aerial may be
raised without loss due to corona
eifect. The invention consists in
constructing the diameter of the
aerial along its length and its va-
rious parts in direct relation to the
voltage which the aerial at any point
is tequired to sustain.

The invention itself is embodied
in an acrial having an increasin
diameter from the conductors useg
at the ground end, to a diameter of
6 inches, or thereabout, at the ter-
minal end. The end should be in-
sulated by means of an insulater in
practically the same manner and of
substantially the same construction
as high voltage transmission lines
are now insulated. With such an
arrangement the terminal voltage to
which the aerial may be operated
without corona effect or leakage loss
may be, or may even exceed, 600,-
000 wvolts, while with the ordinary
wire and insulator the corona loss
incident thereto may be attained
below 100,000 volts, thereby render-
ing operation impractical at such

In the juvention secrecy is ob-

tained by the transmission of signals
on a plurality of waves of different
portions of
transmitted on
frequencies,

frequencies,
a message
waves Of

successive
heing
different

high voltage. The energy that may . "
be radiated from an aerial increases Ty
in some direct ratio as the operating @ [ 8
voltage of the aerial is increased. e Wl

The aerial may be constructed of ° 1,309,459

fiat wire, woven basket fashion, so
as to be 6 inches in diameter at the
end, or it may be made bird-cage
fashion of wires held close together,
or be made of sheet metal, or other-
wise fashioned. Fer convenience,
the aerial may at parts of its length
be larger in diameter than as here-
in described as necessary, but should
not be smaller, except that it has
electro-static effect imposed on it
as would be the case in internal
convolutions of a spiral.

The invention is illustrated in the
accompanying drawings, in  which

2
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1,305,104

whereby a station tuned to one of
said waves reccives only a partial
and therefore unintelligible dis-
closure of the communication. The
invention -may be employed in con-
nection with any wireless signalin
system but is particularly adapleg
for use with a wireless teleplione
system.

Wireless Telegraphy
(No. 889,791, issued to S. Kitsee.)

The invention has more special
reference to a receiving evice
adapted to expand or inflame
through the incoming impulses a
gascous medium, and las for its ob-
ject to provide means for assisting
the incoming impulses to expand or
inflame said medium.

The drawing illustrates in par-
tially plan and partially sectional
view the invention, the electric cir-
cuit being in diagram.

13 is the eprosive chamber pro-
vided with the valves 14 and 15 and
the inlet pipe 7. localized cir-
cuit comprising the wire 17, battery
19, electro-magnet 20, wire 18, and
adjustable contact 16, is in onerative
relation to the valve 15. The ex-
plosive chamber is provided with
the terminal 21 in electrical connec-
tion with the terminal 1! of the
transmitting circuit. The terminals
8 and 9 are connected respectively
to the wires 22 and 26. To these
wires are connected the secondaries
23 and 25, joined together through
wire 24 and this wire is grounded
through 12. The secondary 23 s
provided with the primary 27 and
the secondary 25 with the primary

Figs. 1, 2, 3, 4, 5, 6, 7, and 8 show 28
various forms of construction of the
antenna.

Wireless Signaling System
(No. 1,309,459, issued by John
Rlarson.) X .
The object of this invention is

to provide a system of wireless com-
munication
tnunications

be had

signals.

Jerctofore, signals both in wire-
less telegraphy and telephony have
heen transmitted by mceans of elee
tromagnetic waves of a dcfinite high
frequency or wavelleugth and any
to the

station

of said signals is capable of receiv.
ing sald signals. In such systems
communication can_ only he

secret
had by the employment of a secret
code.

whereby
between stations may
the end that stations,
other than that designed to receive,
may not reccive complete, intelligible

current

secret com-  but they

wave lengt
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is past
maries 27 and _
ating alternating or rapidly recur-
ring impulses in 23 and 25.
impuilses should not be sufficient to
produce a spark between 8 and 9,
should be of

The operation of this part_ of
the arrangement i8 as follows:
mally, an interrupted or alternating
through
thereby gener-

28.

889,791

strength, so as te enforce the im- |
pulse coming through 11 and woing
from 21 cither to 8 or 9, as the case
may be. With the aid of this ar-
rangement, it is possible to so en-
force the incoming impulses that the
same——no matter if originally too
weak to produce the necessary spark
of high temperature—can be used
to explode the gas or other medium
contained in the chamber 13.

To raise the explosive medium,

such as a gas, to a temperature short [
of the explosive temperature, the in- |
ventor has provided the inlet pipe |
7, as weli as the explosive chamber, |
with the heating coif and designates
this eoil by the numerals 29 and 30.
In the circuit of this coil is a source
of current, here shown as the bat. |
tery 33, and the variable resistance
designated by the numeral 31 and
its_lever by the numeral 32.
. It is obvious that instead of heat-
ing the gas with the aid of this
electric current, other means may be
rovided for this purpese, but it is
elieved that this arrangement, as
outlined in the drawing, is prefer-
able, because it ‘is possible there-
with to maintain an even tempera-
ture throughout the operation.

Wireless Signaling System.
(No. 1,313,042, issucd to E. F
Alexanderson.}

The present invention relates to
wireless signaling systems, and
more particularly to a so-called “du-
plex system” in which mcans is pro-
vided for simultancously sending
and receiving messages at a single
station.

The object of the invention is to |
provide means for neutralizing in
the receiving circuit or apparatus
the effect of waves which are being

Fig s

1,313,042

transmitted from the same station

In carrying the invention into ef
fect the inventor employs scparate
antenn® for trausmitting and re
c¢eiving purposes. Both of theze an
tenne may be suspended from the
same towers in whole or in part, or
may be located in fairly close prox
imity to each other upen separate
towers. In order to overcomne the
effect in the rceeiving apparatus of
the waves imprest upon the re
ceving anteuna from the trapnsmit
ting antenna. there is derived from
the transmitting antenna an eleetr
motive force equal in value and op
posite in direction to the potential
induced upon the receiving antenna
from the transmitting antenna and
this clectromotive force is inprest
upon the receiving circuit in sy a
manner as to ncutralize in the re
ceiving apparatus the eifect of th
induced potential.
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HIS Department {s conducted for the benefit of our Radio Experl menter.

but we can only publish such matter of sufticient interest to all.

I of all, A
1. This Department cannot answer more than three ?uesllons for each correspondent.
2. Only one side of the sheet should be written upon; a

nenciled matter.

1 matter should be typewritten or else written in ink.

We shall he glad to answer here questions for the benefit

No attentlon paid to

3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mall free of charge.

4. Our Editors wlll be glad to answer any letter at the rate of 25¢ for each question
intricate cualculutions, patent research, etc.,

work,

be informed as to the price charge.

a special charge will be made.

You will do the Editors a personal favor If you make your letter as brief as possible.

If, however, questions entall considerable research
Before we answer, such questions, correspondents will

UNDAMPT RECEPTION.
(120} Kenneth Latts, Rogers, \rkansas.
asks
Q. 1. Could I use a 3,500 meter joosc
coupler, 43 plaie variable condenser, Gal
ena detector. 20080 ohm phones, large load-

S B
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Prght Tap fo be [
[ Lourrd by Experiment
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This Shows the Hook-Up for Using the Loop
Antenna in COnnecct;iion With the Feed Back
rcuit.

ing coil, small fixed condenser (shunted in
phone circuit) for the receiving of dampt
and undampt waves?

A. L. No. In order 10 receive undampt
signals some sort of detector must be used
which will reduce the high frequency sig-
nals to an audible frequency. See question
109 elsewhere on these pages.

LOOP ANTENNA.

(121} L. D. Jones, of N. B., Canada,
wants to know:

Q. 1. 1 am much mterested in the loop
antennz and would like 1o know if No. 20
enameled wire would be suitable for a four-
foot reel of 60 turns?

A. L Yes; No. 20 enamaled
suitable for a loop antenna.

VARIOMETER.
Irwin Moison, Blanvelt, N. Y

wire is

(122)
asks

Q. 1. What is the natural wavelength
of an aerial 200 ft. long, 50 ft. high, having
a 70-foot lead-in?

A. L. Approximately 850 ineters.

Q.2 1 wish to make a variomeler.
What size wire should I use to wind it?

A. 2. The size wire depends upon the

i ("‘UOOj|
t

i Sy,
W

=

I

Here Is Shown a Type of Impulse Trans-
mitter Clrcult,

circuit the variometer is intended for. See
article on variometers in this jssye.

LENGTH OF AERIAL.
(123) E. A. Harvey, of Lancaster, Pa..
desites to know :

Q. L. | have 400 ft. of wire 10 use in
putung up an antenna. \What would you
advise: 4 wires 100 f1. long or 2 wires 200
ft. long

A. 1. 2 wires 200 ft. long. Of course

this would be for receiving only.

AMPLIFYING TRANSFORMER.
124)  James Russel, N. Y. City, asks:

Q. 1. How could one make the instru-
ment which is shown in most audion dia-
grams which inductively connects the re-
celver to the amplifier?

A. 1. A book, “The Design and Con-
struction of Audion Amplifying Trans-
formers,” written by E. T. Jones, is just
off the press. It contains full information
for making several types of these tran:
formers. QOur book departinent will mail
it for 25 cents.

Q. 2. Isit a step-up or step-down trans-
former?

A. 2. A step-up transformer.

LOOP ANTENNA.
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The Circult Shown in A is Self-Heterodyn-
ing, Whlle in B aa deternai Osclllator s
sed.

(125) John \Vall, Chicage, 111, asks the
following

Q. 1. Please tell me the kind and size
of wire to use on a 4-foot square loop an-
tenna?

A. 1. Ordinary No. 18 bell wire should
give excellent results.

Q. 2. A hook-up for the following:
Marconi—De Forest, VT. and accessories,
a 001 mfd. variable condenser, a large loop
antennag.

A. 2. Hook-up given herewith.

Q. 3. Using the hook-up of C. Fig. 4,
on page 120 of the September Rabpio Ama-
1EUR News, what voltage shonld be the “B”
battery have in order to use this circuit
for a radiophone transmitter?

A. 3 About 350 volis.

LOCAL BEAT RECEIVER.

(126) James McCrady, Boston, Mass.,
asks:

Q. 1. Which is the best circuit for the
reception of undamped waves, the one
shown in “A” or the one in “B” which uses
an external heat receiver?

www.americanradiohistorv.com

V. 1. The circuit shown in “B” is, the
most efficient.
Q. 2. Which is more efficient audio or
radio frequency amplification?
Radio frequency amplification is
r —

“Deck

Jo Instruments

Brass Rod  g-sz7

The Bradfield Insulator Consists of a Hide

Rubber Tube Which Extends Through the

Deck and Fastened as Shown. Connection

From the Aerlal to the (nstrument Is Made

Through a Metal Rod Extending Through
the Tube,.

far more efficient. See article in this issue

on Armstrong super-antodyne amplifier.

BRADFIELD INSULATOR.
(127)  Kenncth Barnard, Syracuse, N.
Y., desires 10 know -
Q. 1. What is a Bradfield insulator and
what does it look like?

The Bradfield insulator is used
mostly on ships. As shown in the illustra-
tion the insulator consists of a long, hard
rubber tube albout 2 inches in diameter,
and thru this tube a brass rod is extended,
On cach side of the deck or cabin roof a
wooden Dlock is mounted with wood
screws. The metal hood is used 1o protect
the exposed end of the tube from damp-

ness. —
IMPULSE TRANSMITTER.

(128) Harold Higgins, of Bridgeport,
Conn.. asks

Q. 1. Please give diagram of an im-
pulse transmitler circuit.

A. L. A good circuit is shown in these
columns,

Q. 2. What is meant by aperiodic?

A. 2. Aperiodic or non-periodic means

(Continwed on page 447)
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A v ';:” Crystal Detector
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This Shows the Simplest Method for Using

an Audion as an Amplifier and a Crystal for
a Detector.
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IN APPEARANCE
THESE °’'PHONES
SATISFY THE RE.
QUIREMENTS OF
THE MOST CRIT-
ICAL.

2000
OHM
COMPLETE

DOUBLE SET

$4.50

IN DURABILITY,
THESE ’'PHONES
WILL SERVE AS
LONG OR LONGER
THAN ANY.

MURDOCK
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509 MISSION STREET,

50 CARTER ST.

CHELSEA (BOSTON 50)

IN OPERATION
THESE °’'PHONES
SURPASS IN SENSI-
TIVENESS THE EX-
PECTATIONS OF
THE MOST OPTL
MISTIC.

3000
OHM
COMPLETE

DOUBLE SET

$5.50

IN RELIABILITY,
THESE ’'PHONES
YIELD TO NONE,
THEIR CONSTRUC-
TION INSURING
“ALL-THE-TIME”
SERVICE.

RIGHT IN PRICE AND IN PERFORMANCE

The substantial success earned by these receivers can be attrib-
uted to the instant recognition and acknowledgment of their
remarkable value, by thousands of users.
are not acquainted with their merits, or are dubious regarding
the possibility of securing really good 'phones at such prices,
we suggest a trial, with the customary assurance of “‘satisfac-
tion or money back.”

If, by chance, you

Our Bulletin No. 19B lllustrates and describes the Complete Line of Reasonably Priced
MURDOCK APPARATUS. A Copy Will Be Sent at Your Request.

WM. J. MURDOCK CO.

SAN FRANCISCO, CAL.

maenlionsn

www.americanradiohistorv.com
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Everything You Want To
Know About A. C. Motors

is found in the ELECTRICAL
WORKEIR' . The only comblete
book of Its kind for the man on the job or
the student. W1l make you an expert molor
repairman. Coptains 86 electrlo wotor draw-
ings with complete Instructions for rewinding
and reconnecting. Tells how to put each
coll In the slots, how to get speed. sitarna.
tions, eycles. polus, how to find the coll
throw, humber of coils per group and num-
ber of groups, etc.

Corers all practical reconnscting changea from
one plase to another, from one voltARe to
another, or changing buth the phass and
voltage &t the same time.

Written so Sou will understand 1t. You
need Uiis book—send for a copy toda¥.

$4.00 C. 6" Bve I;Vi)IrLl:h]:gefer

Free Circular on Request

instantly
8

Henry F. Bosshart
P. O. Box 68, Homewood Sta., Pitteburg, Pa,

I ' LEARN THE
AUTOMOBILE BUSINESS

Great _opporiunltles for tralned men £y
Motor Fuxperts, Shonr Foremen. licenscd
Cheauffeurs, or 1n business for Yoursclf,

CAN EARN
Yo $100 to $400
Per Month

You learn Nere by putiing on overalls and
dolng the actual’ work, under experi fustruc-
tors, By this method you cannot. ail. If
you have ycatnéd for a future wheto you can
make big ‘moncy—here it s,

Write TODAY for information
BUFFALO AUTO SCHOOL
[ Dept. 86 Buffalo, N. Y.
e

GLIDE

“0O” PLANE

Learn the
prlnciples of
Aviation by
flylng our
famous glide

.. w:gﬂm.'u: r L

sl
O plane. Not

a toy, but a sclentlflcally con-
structed gllding model, which may
be thrown by hand on the field
/ or launched from the top of the

7/ hill.  Will clrele, loop and glide

1:?-___ 47 gracefully with a light throw.
y Constructed of best materials,
finished In Bright colors with the Inslgnia

of the U. 8. Army on the Maln Flane.
Very durable and easy to fly. All wood, ad-
Justable. Price 55¢ Postpald in U. 8. Send for

catalogue H3.
HEC Aeroplane Co.. 345 E. 4%1h St,  New York City

. POLULARITY FOLLOWS THES

i

oP{llﬂnl songs on tho Ukulele you wifi be
wanted everywhors. Wetcach by mall 20

) nimple lessonst give you freva ﬁenulne

11 Hawalian Ukulels, musle, cveryth

nooxtres, Askua tosend the story

of Hawalian musie. You wili lova it.

No abliguticn —absolutely free. 1

. D
| The Hawaiian Institute of Mu:ic;‘M
1400 Broadway, fept. i3B NowYork g4

. ACRROM ATIC TELLSCOPL:

OR RANCH o o I
Made upon new ceientifle prineiples, nicel
with powerful lelizes, sclnnllllcur;w krounﬂ.br:rﬂrs:gflzp?
hunters, {nrmers, boy scouta gnd everyono needs o to
lescone. lHuve you ever enjoved the marvels of n tele.
scope! Each telercope guarantoed ?ust a8 representod,
or money promptly refunded, Send 99 centy to-day.
EASTEKN NOVELTY CO., Dop,a 177 K, p38t. New York

e T e —
If you stammer attend no stammering echoolt |1

big pew FREE book and speclalrate. Lar uofa:.‘a l::: -T;?c:l,:

fulschoolin the world curing allforms of defective spcech by

advonced natural methad, Writet North.
Frr Stammerera, Inc,, zasﬁc,.nd'A:':_“."M“'::.':'Br”uﬁi:n School

CAMERAS 507 =sT rrices
B\lpl‘uuind printing at reduced
Deal direct and save mp;l:a c.&ﬁ'"i'i,ﬂ‘ Riddicman:

Pearl Photo Place. 640 E. Clamentine 8t., Philadelphla, Pa.
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The Radio Compass
(Continued from page 402)
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leader, and radio measurements in particu-
lar have been very highly developed by this
institution during the last few years. Take
the mnatter of the insulating materials used
m all electrical apparatus. All the con-
ductors, condensers, switches, and other
apparatus must be mounted on somne insu-
lating base, and there is no material which,
being never affected by any of the electrical
actions, is satisfactory in every respect.
Consequently, the exact behavior of these
materials when the high-frequency and
voltage of radio currents are acting, must
be known. Highly specialized equipments
have been built for performing these tests,
and the methods of measurement carcfully
worked out.

THOUSANDS OF MEN TRAINED IN RADIO
COMMUNICATION.

One of the great war problems in the
use of radio apparatus was the training of
men. Instead of a few scores of trained
radio operators and a handful of experi-
enced radio engineers, as we had before the
war, there was immediate need for thou-
sands of men skilled in this work. We all
know something of the intensive training
carried on at the cantonments and in the
schools designated by the War Department
thruout the country. In this subject of
radio cominunication an acute need for
surtable mstruction literature was felt by
the men secured to act as instructors every-
where. In this matter the Signal Corps
secured the aid of the Bureau of Standards.
Two texthbooks were prepared by a syndi-
cate scheme of authorship, an innovation in
the preparation of scientific textbooks. An
instrunction book was needed which should
train men of limited education to become
familiar with the principles of radio appa-
ratus in a few weeks. This was made
ready in three months by the plan men-
tioned, concentrating on the task the efforts
of a number of experts and instructors
from various large universities. An order
for 50.000 copies of this book, The Princi-
ples  Underlying Radio - Communication,
was placed by the Signal Corps. the number
later being cut down because of the signing
of the armistice. The book is an easily
read introduction to radio theory and
practice. There was also need of a some-
what more advanced reference book which
would be of assistance to the instructors
and to the students training for officers in
charce of radio work. This also was pro-
vided by the Bureau of Standards. Tt is a
hook which gives the principles of the sub-
ject, methods, and data for calculations and
measurements of all kinds. This book, en-
titled Radio [Instriments and Measurg-
menis, has heen used to train 4.000 men 1n
the technical phases of radio work. These
two texthooks in a rapidly advancing sub-
ject are strictlv up-to-date, and for prac-
tical purposes retire a considerable propor-
tion of previous radio literature.

THE MARVELOUS ELECTRON TUBES AND
THEIR USES.

Much has heen rumored in recent news-
paper articles regarding the radio telephone
used on airplanes. his achievement is
entirely a product of the research work
which has been done on the interesting
little glass bottles known as electron tubes.
These tubes are similar in appearance to
an ordinary incandescent lamp bulb. Like
the incandescent lamp, they contain a
heated filament, and, in addition, two metal
terminals. The principle upon which they
operate is that a stream of exceedingly
small electrical particles called electrons are
given off by every body at a high tempera-
ture. The inotion of this stream of elec-
trons from the filament to the other twu
mctal terminals in the bulb or tube is con-
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trolled by the batteries and other apparatus
connected outside the tube. This device
was invented less than ten years ago, and
most of its development has been accom-
plisht during the war. It is a most won-
dertul instrument and, in fact, serves as
the detector of radio waves, as a very
powerful amplifier pf radio or any other
electrical currents, as a generator or pro-
ducer of radio waves, and as the meaps
for converung speech into a modulated
radio wave which can be received as speech
by a receiving radio apparatus. Not much
needs to be said to convince the reader that
these important applications justify the
most extensive and profound research, de-
velopment, and application, Thus the prin-
cipal work of the great New Jersey radio
laboratories *of the Signal Corps was the
development of these electron wbes. Cer-
tamn research work and the standardizing
of tubes and methods of testing were as-
signed to the Bureau of Standards. The
principles of the operating and functioning
of the tubes are, by contrast with the
structure of the tubes themselves, compli-
cated and difficult to determine. Compared
with extensive applications of these devices
which have already been made but little is
known regarding the principles of their
operation.

Their importance in military work may
readily be judged from the fact that for
the American armies alone 25,000 tubes
were being made each week. These devices
are revolutionizing all branches of radio
and bringing with them many advantages
which investigators have sought for years
and sought in vain, with other forms of

apparatus. Olmside of radio they have
many applications. A noteworthy one is
the adaptation to multiplex telephony.

They make possible the use of a single pair
of wires for five simultaneous telephone
conversations. On account of their great
sensitiveness as receiving devices radio
apparatus can be made small. These de-
vices in fact must be credited with a con-
siderable share in the achievement men-
tioned above in describing direction finders,
namely, receiving messages from a distance
of thousands of miles with a small appa-
ratus contained in an ordinary room. Ap-
paratus capable of concealinent about a
person’s clothing may now be had, by which
one can receive the radio messages which
are passing through space. The day will no
doubt come when a complete radio outfit
can be carried much as a wrist watch is
carried at present.

RADIO TELEPHONY NOW AVAILABLE FOR
THE AEROPLANE.

The electron tube has made communica-
tion between airplanes successful. Obvi-
ously airplane apparatus must go the limit
of light weight. This is possible with the
very sensitive electron tubes. Airplane
pilots now talk to one another, using appa-
ratus that adds only a few pounds to the
weight of the machine. Best of all, the
resuits of this achievement are now avail-
able for peace-tiime use. A person may
pick up the telephone receiver in his house
any day now and after he has conversed
with someone, may learn that the person
at the other end was in the air on an air-
plane during the conversation, for not only
can the communication be carried on from
an airplane to a ground radio set, but the
apparatus can be connected to the ordinary
telephone lines. The radio telephone was
among the apparatus brought by the French
Scientific Mission to this country in 1917,
Improvements in many points have been
made since then and have made the appa-
ratus much more reliable and effective, The
telephone instruments used on the airplane
are of special kind. Thus the transmitter
is so made that it is affected by the voice of
the aviator but not at all by the noise of
the airplane’s engine; the receiver 1s con-
tained in the helmet which the aviator
wears, in which there are pads over the

You benefit by mentioning the “Radie Amatenr News™ when writing to advertisers.
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Write for folder

giving complete

$17.50

Shipping Weight
12 lbs.

specifications
and operating

instructions.

More Working Energy in Your Antenna!

You must have proper quenching in your primary circuit if your antenna
is to radiate all its energy and not transfer current back to the primary
condenser circuit, where it is lost. With the

“AMRAD” QUENCHED GAP

you have perfect quenching—with no rotating parts to give trouble, and no motor
to eat up current—and you get

A 240-SPARK NOTE ON 60 CYCLES

with a low decrement entirely inside Government regulations. This instrument gives
as satisfactory service as the more expensive silver-surfaced quenched gaps, because
the plates are of electrolytically refined copper having practically the same thermal
conductivity and gas content as silver.

Ample radiation capacity is afforded by the liberal area of the plates, and the air-
tightness of the sparking chambers is assured by the special method of assembly.
All parts are interchangeable.

If your dealer cannot supply you, order direct of us, but send us his name.

TUNE YOUR STATION
FOR HIGHEST EFFICIENCY

and keep safely inside Government
regulations.

“AMRAD”
DETECTOR STANDS

You will have no tables or curves to
hother with if you use the
“AMRAD”

WAVE METER

Duplex stand, on Bakelite base, with two

$6.50

By means of a flashlight bulb and a
direct-reading dial. this simple, relia-
ble little device gives instantaneous,
accurate measurcment of your trans-
mifting  wave-length. Mounted in
ehonized wood case. with Bakelite top
plate—metal  parts nickeled.

Descriptive folder on request.

Ask your dealer—if he cannot supply
you, we will ship direct to you.

Shipping Weight 2 lbs.

selecting switches and two binding posts
$4.50—shipping weight 1 Ib.

Single stand, oa Bakclite base, with two
binding posts—$2.50—shipping weight 34
lh.  Your dealer should be able to supply
Amrad” Detector Stands—if not, send us
lus name and order direct.

Folders describing any pieces of **Amrad’ appar-
otus will be sent on request—write for them.

AMERICAN [R4DIO0 AND [RESEARCH (ORPORATION

25 PARK ROW

NEW YORK

Factory at Medford Hillside, Mass.

Yon benefit by mentioning the “Radie dAmatenr News™ when writing to advertisers,
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WE are giving awlf hundreds
of expensive wireless Instru.
maénts, electrical apparatus, sup.
r'lles. ete., for selling a house-
old article that goes llke wlid.
fire because It 13 a penulne
necesslty and because It selis so
cheap. All of our premlums
are guaranteed new and per.
feot.  We glve you no Junk.

Plans to recelve high grade wireless
Apparatus without costng you a cent
shoutd surely interest you An op-
pPortutilty such as this one may never
agaln be placed before you so take our |
advice and grab it

A vuﬂ fortunate purchase permite us tosell
s household article ut the astonishingly low,

rice of twenty -five centa n set, at whie price

cy are irrealstible. Thelr aplendid velus and
attractivencas thelr uaefulness and thelr quick|
selling _?ualnlu will moke them &o llke hoy
cakea. This article Is a genulno necessity in|
each und every home.

Remrmber, you wet thene #oods un a pre-
mium for nelling the urticlen and sanding ue
the money after they are sold. ¥ou don't have
hgly & eent for them,

end us your name and addresa and we wil}
send you prepaid our cutalogue to select your
prem{um from. twelve houschold necoasitios.
and all necesnury information for selling, ete.!
( continuing the sule of our yoods you cur
receive some magnificlent upparftus,
a postal and leave the rest to ua,

BECK NOVELTY HOUSE
1298 Carroll Street, Brooklyn, N. Y,

op us

P :
"
THE “ILLINOIS” VARIABLE CONDENSER
Hard Rolled Aluminum Plates

Three Styles, No. 1 IPanel, No. 2, Open Type
ag shown, No. 3, Fully Encased. Antl Profiteer.
Less than prée-war prices. Fully assembled and
tested.

Sent Prepaid on Receipt of Price
Style No. 1 No. 2 No. 3| Money back If not satls-
43 Plates, $3.00 $3.50 $3.75 | fled. Just return conden-
23 " 260 3.00 3.25( ser within 10 days by in-
13 i 2.25 2.75 3.00'sured P. P.

These condenisers are made by a wateh me-
chanle schooled In aecurate workmanshlp. Per-
sonally we will need no introductlon to Amateurs |
who liave “listened in” for “time” and ‘‘weather’”
from 9. ZS. |

G. F. Johnson, 627 Black Ave,, Springfield, III.

Audiotron Adaptér

SOMETHING
ENTIRELY NEW
The TeCo Specialists
products Fits any four
point standard socket.
Note the price, don’t

be without one.
Pat. appl'd tor. Price SL.75

The TeCo Radio Co.

P. 0. Bex 3362 Boston, Mass,

A- New
VACUUM RECTIFIER TUBE

for Wireless Telephone

absolutely 1he newest device on the market. IL‘
Does away with motor fencrator. It per-
mits you to use 11¢ VOLTS 60 CYCLES
alternating current and rectifles thls to di-
rect current for the transmitting tube,

| Het our free dederiplive circklar 13H

| WIRELESS EQUIPMENT CO., INC.
19 Park Place New York, N. Y,

; —You carTbe quickly cured, if you

STAMMER

Send 10 cents coin or stamps l‘or‘l()-‘rnne book on Starm.
mering and Stuttering, “1s Cagse and Core.” Jt tella how |
cured myself after ptammering for 20 years.

Ranlamin N. Bogue, gss Ronne Rido.. Indianapolls

You benefis by mentioning the

RADIO AMATEUR NEWS

receivers to absorb engine sounds so that
the feeble telephone noises can be heard.

AN ALMOST UNLIMITED FIELD FOR RADIO
TELEPHONY.

One of the interesting uses of the radio
telephone was demonstrated at the Burcau
of Standards a few weeks ago at an eve-
ning lecture and social meeting. The radio
telephone apparatus was showin. Messages
were transmitted and received by the de-
vice. lu addition music was received in the
lecture hall by radio from a talking ma-
chine which was being played at the trans-
mitting station at a distance. Now:* the
waves which carry this radio music spread
out in all directions as do -all radio waves.
Consequently not only the receiving appa-
ratus in the lecture room, but any receiving
apparatus within a radius of several hun-
dred miles was able to catch this music.
In fact, after the demonstration, word was
received that this music had been heard in
another town. An unexpected r¢sult was
obtained when after the music rendered by
the talking machine had been finished “The
Star Spangled Banner” was played by a
cornetist at the transmitting station. The
audience in the lecture room immediately
arose and after the performance applauded.
The performer never knew that the ap-
plause had been given and never knew
whether his performance had even heen
heard. Later in the same evening some of
the people danced to the same music. This
suggests the great economies that will he
effected in the future in the matter of
musical entertainments. A svmphony or-
chestra or any other musical performance
can he given at one central pomt and sent
forth by radio so that it can be received
ahivwhere else in the United States. One
performance then will constitute the eve-
ning's entertainment for the whole country.
This is Edward Bellamy's dream come true.

Out of the wreck of war much of what
was done in the application of science i
heing salvaged, more perhaps than is ordi-
narily realized. In the great development
of radio communication there is a distinct
asset which is now being turned to the
peaceful yses of mankind. Radio is not so
much a separate as a supplementary means
of communication. The ordinary wire-
connected telephone will handle 99 per cent
of the exchange of speech, and the radio
telephone will supplement it, carrying men’s
words and thoughts to the uttermost parts
of the earth, air, and sea—The Federal

Enrployee.

NEW KEYPORT WIRELESS
STATION

The targest and most powerful wireless
station on the Pacific coast, commanding
sufficient power to communicate with
Hawaii, Alaska and probably the Orient,
will be in operation early next year at Key-
port, \Wash., across Puget Sound from
Seattle.

The station, towering 400 feet in height,
was ordered huilt by the United States
Burcau of Yards and Docks of the Navy.

The station will be completed within
180 days. The structure will be of steel,
90 feet in diameter at its base and 5 feet
at the apex of the 400-foot tower. The
contract also calls for the wiring of the
station, but Government radio experts will
imstal the radio apparatus.

Establishment of the Keyport station
will assist materially coastwise, trans-
pacific and Alaska shipping, and the proj-
ect will be a valuable addition 10 the naval
strength of Puget Sound.

www. americanradiohistorv.com
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A Moditied Government

Receptor
(Continued from page 410)

S

the author in the November issue of
the Rapio AMATEUR NEws,

It is not the writer's intention to give any
set instructions for the mounting of this
set as they would not be stricily adhered
to by the individual constructor. A few
construcuonal suggestions, however, may
not be amiss.

The coils should be inounted with a dis-
tance of four inches between centers with
the secondary in the middle. Allow a full
180 degrees swing for the tickler coil as
the regenerative coupling seems to vary a
great deal between the shortest and the
longest waves. Almost invariably the coup-
ling for the shorter waves will be almost
180 degrees; opposite to that for the longer
waves. As the coils are pivoted in the
middle there will be no need of friction
bearings and counterweights such as are
seen in many sets.

Most any of the variable condensers sold
by dealers for back mounting will serve
the purpose if it has a capacity between
0009 and .00l mid. but it is best to choose
one of heavy construction if the dials are
expected to keep accurately calibrated for
any length of time. The best method of
mounting the dials is to screw them to a
brass flange and allow the screws to ex-
tend thru into the hardrubber knob. The
Hlange, dial, and knob are then slipped
over the extended condenser shaft and held
m place with a set screw.

The wave switch is simply the switch
of Fig. 4 screwed to the panel. 1f mounted
in this way the panel may constitute one
bearing of the switch.

1f the builder does not care to wind the
two winding coils as required for this set
he may ecasily substitute the honeycomb
inductances that are now on the market.
It might be well to note at this point that
the mounting furnished by the manufactur-
er furnishes far closer coupling than is
necessary for long wave reception and that
heneycomb coils mounted similarly to those
shown in the photograph give ample satis-
faction when receiving long, undampt
waves.

With the preceding information at hand
there is no reason why any one with a little
mgenuity should not he able to construct
a fine receptor that compares with the best
government apparatus. The writer will
vouch for good results if the windings are
wound as specified.

WIRELESS TELEPHONY IN
EUROPE

As the husiness of the air becomes a
power to be reckoned with, the wireless
telephone will play a very important part
in inter-commumcation. It is already
being used by the British in their aerial
lines. The Air Ministry, as a step to avaid
confusion in sending messages, issued the
following regulation: '‘The radio-tele-
phony stations at the airdromes at Houns-
low and Lympne are now working on 900
metre wave-length. The registration marks
of aircraft shonld be used as the call signs
in making or receiving signals by wire-
less telegraphy or other methods of com-
munication, except wlien opening up com-
munications hy means of visual signals,
when the usual methods will be employed.

The “Airco” mail carrying London-
Paris airplanes are now equipped with im-
proved wircless telephone installations by
which the pilots can keep in touch with
both the London and Paris terminals while
in flight

It 1s possible by means of a chart kept
at the terminal offices to see the position
of every one of the compauy's airplanes at
a glance.

-— - -

“Radio Amatens News'' when uriting to adverlisers.
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an easy to understand way.
eager for the next one.

Big Salaries

Wireless operators receive excellent salaries rang-
ing from §125 to $200 a month and it is only a
stepping stone to better positions. There is prac-
tically no limit to your earning power. Men who
but yesterday were Wireléss Operators are now
holding positions as Radio Engineers, Radio In-
spectors, Radio Salesmen at salaries up to $5000
a year.

RADIO AMATEUR NEWS

The Demand
for Wireless Operators
Exceeds

The New York Wireless Institute will make you an o
easily and thoroughly. No previous training or expe
prepared by Radio Experts. Experts able to impart their practical and technical knowledge to YOU in

The graded lessons mailed you will prove so fascinating that you will be
free, will make it as easy to learn the Code as it was

perator—AT HOME—in your spare time- -quickly,
rience required. Our Home Study Course has been

The instruments furmshed
to learn to talk. All vou will have to do, is to listen.

The Transmitter shown is the celebrated Oumnigraph
used by several Departments of the U. S. Govern-
ment and by the leading Universities, Colleges.
Technical and Telegraph Schools throughout the
U. S. and Canada. Start the Omnigraph, place the
phone to your ear and this remarkable invention
will send you Wireless Messages, the same as
though you were receiving them, through the air,
from a Wireless Station hundreds of miles away.
When you apply for your license, the U. S. Gov-
ernment will test you with the Owmnigraph—the same
medel Ownigraph as we furnish to our students.
Ask any U. S. Radio Inspector to verify this,

FREE Post-Graduate Course

A one month's Post-Graduate Course, if you so desire, at
one of the lurgest Wireless Schools in N. Y. City. New
York—the Wonder City—the largest port in the World
and the Headquarters of every leading Wireless and Steam-
ship Company.

This wonderful Set for learning the Code furnished free with our Course

435

T

the Supply

Travel the World Over

A Wireless Operator can visit all parts of the
world and receive fine pay and maintenance at the
same time. Do you prefer a steady position with-
out travel? There are many opportunities at the
numerous land stations or with the Commercial
Wireless or with the Steamship Companies.

FREE Instruments
and

Text Books

We furnish free to all stu
dents, during the course, the
wonderful receiving and send-
g set exactly as produced in
the illustration., This set is
not loaned, but given to
all students completing the
Course.

Easy Payments
A small payment down will enroll you. We will make
the payments so easy that anyone ambitious to enter
the fastest growing profession—\Vireless. -may do so.

Send for FREE Booklet

\VI.I‘IIIOIIt obligating you in any way, send for our book-
let “How to Become an Expert Wireless Operator”

it is free. Mail the coupon below, or postal or letter
but do it today.

NEW YORK WIRELESS INSTITUTE
Dept. 71, 258 Broadway, New York City

New York Wireless Institute
Dept. 71, 258 B'way, N, Y. City

Send me free of charge, your booklet “lHow to Become an Ex.
pert Wireless Operator, containing full parliculars of Your
Course, including your Fre Instrument Ofer

Name

Address

City or Town Sinte

You bendfit by mentioning the “Radio Amatenr News™ when wwrits
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WIRELESS A

| LESSONS IN WIRELESS TELEGRAPHY Is
a course In the clementary princlples which
you must understand to obtaln good results,
WIRELESS CONSTRUCTION AND INSTAL-
LATION FOR BEGINNERS gives complete
detalls with working drawings for maklag
slmple but good sending and receiving ap-

THE OPERATION OF WIRELESS TELE-
GRAPH APPARATUS shows how to obtain
best results and greatest
| kinds of apparatus, how to tune the statlon
to 200 meters, use a wave meter, apply for
Ileense, etc.

EXPERIMENTAL WIRELESS CONSTRUC-
TION glves detalls, with worklng drawlngs
for making more ¢laborate and efelent send-
ing and recelving apparatus, conplete sets,
etc.

35¢.

Less than the price of one telephone re-
celver.

COLE & MORGAN, Inc., Publishers |

-Mal-(e -Your Own

PPARATUS |

SAVE % |
2

It’s easy to make your own at home

with the ald of these 4 up-to-date

books that you can understand. Each

has over 72 pages and over 60 1!ustra-
tions, 3 celor cover, slze 5 x 7 Inches.

»aratus asd erecting aerlals, ete,

ranges with all

each any

$1.00

postpaid THREE

Order now while the supply lasts,

Dept. 112, 19 Park Place, New York |

ATLANTIC RADIO (0.

tus comprises the

Our line of new appara-
latest
post-war equipment.

Prepare your station for
the new era in the amateur
radio world by equipping
with our standard, high
grade apparatus, parts and
supplies.

34 Batterymarch
Street

BOSTON
MASS.

4

4

-
Switch Points FREE!

For five cents, to cover cost of packing and
matling, we will send one nickeled switch

credited on first order for twoe dosen at vegu-
lar price of

class

Head % "x%"”

Toledo Radio Specialties Co.

\

oint and wid free. If requested this amount

35¢ per dozen.

These points are same type as used on first-
commercial apparalus, measuring ap-
roximately as follows

Shank No. 6x}4” screw.
Catalogue for postal.

Box 343 Old P. O. Toledo, Ohio.

1t pays the mail whe advertises and {t pays the man who
ahawers ads
ADVERTISING DEPT., 233 FULTON ST.. N. Y.

ADVERTISING PAYS

I'or advertlslng rutes In the Radlo News,

RADIO AMATEUR NEWS

it

The Priess Loop Set

Part (ll.
(Continued from page 406)

SaumnunnL

for the convenient reading of plate battery
voltage. The volimeter 1s provided with
spring type leads. A spare 20-volt battery
is carried in the spare parts compartment.

(Article No. 4 in this series will describe
special features of the Priess Loop Set in-
cluding the Buzzer Transformer, the Re-
generative Receiver and the Loop.)

ARC TRANSMITTER.

Often experimenters desire a makeshift
arc in experimenting with the various form
of arc circuits for transmitters. Here 1is
an arc, which altho it dJoes not give as
good results as the cooled are, it is effi-
cient enough to transmit fairly well.

An old motion picture lamp house was
secured for practically nothing and used
for the arc. The lamp house should be
secured to somne stationary base or support
other than the original sliding support pro-
vided. If the lamp house does not have a
red aperiure thru which to view the ad-
justment of the are, it should be provided
with one made by the experimenter, as it
i1s really essential in order to protect the
eyes and to adjust the arc to the best posi-
rion.

\When -operating the arc on a 110 v. cur-
rent, the amperage should be limited to 5
amps. and the voltage cut down to 60 v.
by means of a simple water rheostat, or
by a choke coil. The latter is more effi-
cient and should he used if possible.

1f the arc is to be used on the above
current, (110 v. 5 amp.) smaller carbons
than are regularly used in the motion pic-
ture projectors should be used, for the
larger carbons are usually operated on a
current of about 20-30 amps.

Coutributed by PHILIP A. WALL.

GRAINING FORMICA AND
BAKELITE.

Appearance counts a great deal in the
makeup of a set. A cabinet that looks
good is pretty sure to work well and one
of the frst things that auyone notices 1S
the panel on front of the cabinet. You
can add much to the general appearance
of the panel by graining it. As most of
us use Bakelite, I will only refer to it,
altho the same procedure is followed in
graining Formica.

First square up your piece of Bakelite.
Place it on a flat surface and nail two thin
strips of wood at the rear and in front of
the panel to secure it. Procure a picce
of emery cloth or sandpaper of medium
roughness and fasten it to a block of wood.
In rubbing the panel care should be taken
10 go only in one direction; that is straight
away from you. Also be careful to have
the motion of your hand parallel to the
sides of the panel

When you have sandpapered the panel
until no trace of the original surface is
left: clean it off with a soft cloth. Apply
a film of machine oil, and with a finer
grade of emery cloth or sandpaper rub
the panel until the oil disappears. A very
fine finish can be had by applying another
film of oil and sandpapering 1t down.
Finish off by rubbing the panel vigorously
with the soft cloth. The grain can be va-
ried by using different grades of emery
cloth.

1f the above directions are carefully fol-
lowed the usually cheap gloss will give
way to a finish that will satisfy the most
exacting amateur.

Contributed by NAT. LAUBERMAN.
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LEASE TAKE NOTICE:
Owing to the Printers’ strike
and other unforeseen circum-
stances my catalogue has been
delayed. All those who have
sent inquiries will receive my
catalogue soon after this is pub-

‘lished.
and

ARNO Hard Rubber

Send 3¢ stamp for Literature
which is sure to interest you.

J. F. ARNOLD
2082 Lexington Ave., N. Y.

near 125th Street
Estab. 1910.

Loose Couplers
Control Panels
Accessories

Radio Intelligence Bureau
Earn $125 to $150 per Month

Complete Course and $ 15 Pre-
Practice Buzzer Set paid

Course prepared by a leadlng authority on the
subject. All questions answered free after pur-
chase of course. The entire faculty is at Your
command to solve your problema.

we Design Wireless Recelving sets: Wire-

less Transmltting sets; Wireless
TeleDhone sets: Undefground °‘‘Bogers™ instailations,
comylete or Individual instruments, at nominai eost.
Bulld your own spperatus at one-tenth the cost. We
turnish dimenslons, drawings, and diagrams complete_
Special Questlons answered by our Query Department
at 25¢ each. Lf questions involve considerable research
wm;}(, ete., a specla] chsrge. not to exceed $5.00. is
made

RADIO INTELLIGENCE BUREAU
864 Roosevelt P, Dept. A, New Orleans, La.

VACUUM TUBE
CONTROL
PANEL

Most efficient and neatest
panel manufactured.

Bakellte panel, graduated dlals, moutited in
oak cablnet. Varlable grid condenser, rheostat,
and tube receptacte mounted back of punel.

May be used Iln any elrenit

PRICE-less Bulb (with V.T.Base er
Audlotron mounting)—$15.00
For Full information write

DAYNOR RADIO ELECTRIC COMPANY
Box 103 ol Wilk!nsburp. Pa.

w25 W SIEGERT

IND
1250 West 97th Pl.
CHICAGO, ILL.

wOoOoD
PAT-
TERNS

Special Radio and Electrical
apparatus built to order

l Electrical Experimental Work

Write for Estimates — I Will Save You Money

AMATEURS
RECEIVING OUTFITS AND INSTRUMENTS
Complete Tuning Coil Recelving Set $4.50
Send stamp for descriptive literature

MAYMIN RADIO MFG. CO.
1845 E. Twelfth Street Brooklyn, N. Y.

www.americanradiohistorv.com
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Device to_Supplant News
Tickers
By G. MARCONI
(Continued from page 399)

of the circle and thus reach far greater
distances than ever before attempted.
Eventually science will find a way to send
wireless electric waves along an absolutely
straight line. The result will be far less
expenditure of power for short distances
and therefore less expense involved in
wireless communication. And there is
nothing to prove that when direction con-
trol las been completely established we
shall not be able, with a powerful sending
set, to girdle the entire world with wireless
waves by the pressure of a single finger on
a transmitting key.
Copyright Upiversal Service,

NORTH DAKOTA COLLEGE
STATION REOPENED.

Erection of the wireless station at the
North Dakota agricultural college, which
was discontinued three years ago by order
of the war deparunent, has been started
and the station will soon be in operation.

The aerial 1s strung on poles crected on
the engineering and power machinery
buildings.  With the instruments with
which the station was equipped for four
years hefore the war many records were
made in long distance reception. Former
service men who received radio training
in the field artillery and signal corps
branches of the army are interesting them-
selves in the reconstruction of the station.

HOUSTON AMATEUR COMMUNI-
CATES WITH AEROPLANE

According to a statement made here re-
cently by Lieut. H. C. Rodd, radio operator
on the NC-4, Clifford W. Vick, a Houston,
Tex., amatenr and wireless operator holds
the record for having established the
longest distance communication with the
hydro-airplane of any amateur operator.

The plane was about two hundred miles
from Vick's station when Lieut. Rodd first
picked up Vick's signals. He did not reply
at once, but thinking it might be a call from
an airplane attempting to locate them, an-
swered the call and established communni-
catiot.

He is confident that he could establish
communication at a much longer distance,

as the signals were as clear as any profes- |

sional radio operator's, and will attempt to
do so when the NC-4 returns to Mobile.

RADIO AMATEUR NEWS 437

FACTORY GUARANTEED - ALL SIZES -
Your Opportunity &

Charging Generators Polyphase Molors :
Suitable for sll fighting | # and 3 phase, A.C.. 340, Battery c(':‘"!‘“l ?ut[rlxk
80 c. 1750 RPM.. slete © operaté on A. C.. 80 cycle, single phase
i cony; vollage es specified

Single Phase Motors

110.220 volts. A. C., 00 cycle. !
1800 R. P. M. with pulley Battery Charxing

and Power Requiremente. | iy, base and pulley

g el $24.50 Lron i $16.50 |y $42.50 " e LG 1wt 1t § 4.0).00

. P, welix, in- win 1amp. $21.00 ¥ vsits, AC 130 watts, 3¢ voitse |
e L I e
2 s Sl

10y 0w $24.50 1w . $72.50 "I:':’-I-ﬁ:':u:'.:‘:::a:n.;.$75'00

LI $67.50 wwnnm$3850 | goy'sy PHAMLI $85.00

Kl $108.50 | s $38.50 M it ™ $85-00

4 volty, 15 um P $ 50 -mm‘-.img..,‘n .
b, $124.50 ggggg ::.:_m 102 i sc vem  §110,00

§hhmi, $164-50 | wrnran go5 0 | Futia: $36-50 | MGl s $125-00

WRITE FOR CATALOG. BARGAINZ IN MOTORS ANO GENERATORS

pulsien, lor com presser

spEclA WASHING MACHINE MOTORS
] 10wl 15
MY CE N

SP., 1750 RPM. Lo

canl-luwl.lll;l mllay | rahion Evc. | Weg Vaies SEL30
GUARANTEE
o 159, deposit required an 0l orders. Balanca €. 0. 0. by Express:
SH"’PIHG TERMS. Sight dralt with Bil) o Ladieg attached by freight
UA.NUFACTURE"' DISTRIBUTER

CHAS. H. JOHNSTON, Box 16, West End, Pittsburgh, Pa.

| The Latest Audion Contfol Cabinet

Here is a compact and highly efficient unit that may be used with any and all
receiving circuits.

The

G

Audion Control Cabinet
Type RORH

contains the grid condenser, grid leak, filament rheostat and two 20-volt dry batteries.
Socket accommodates the standard 4-prong tube. ‘

There are binding posts for secondary, tickler, phones and filament battery. Direct
and simple connections may be made to all types of receivers. Free bulletin R-117
describes this unit. Complete catalogue 10 cents.

A. H. GREBE & CO. Inc., 72 Van Wyck Blvd., Richmond Hill, N. Y,

Price

$17.00
Without Tube

N. Y. ELECTRICAL SCHOOL !s the ploneer and
Tllvlrfmlor achoo! of the “Learn by Deolng®” method.
When you have eomplotod this Course you shall be fully
qualified to handle Al I, branches of Eleatrloal Industry.
The squipment of this School i3 unequalled and up-to-
the-minute. No preparation needed to hecomoe n “learn-
of’ in thia sehool. You 0an statt to learn on any dny
of any woeek throughout the wholo yoar. Send for enta
logue. OPEN ALL SUMMER

NEW YORK ELECTRICAL SCHOOL
20-31 West 17th St. Noew York Clty

You b'.-.'m by mentioning the *Radfe Am-ah'ur News™” when writing to advertisers

www.americanradiohistorv.com


www.americanradiohistory.com

438 RADIO AMATEUR NEWS

February, 1920

New Svystem for
the Reception of
Undampt Waves

(Continned from page 408)

J Inch Dial
that the amplitude of the beats will vary

I n d i C a t O r (f):;om a maximum of L 4+ I to a minimum

the difference hetween L and I. Sup-

| pose that L is greater than I Then the
average heat current, when rectified, will
l.e proportional to
[(L 4+ 1) (L D] /2=1

Consequently, we can say that when the
local current is greater than the incomin;
current, the signal strength will be propor-
tional to the amplitude of the incoming

H ; AT ALL signals. A nearly continuous-wave station
No. 66 Dial Only would consequently drown a distant station.

75 Postpaid If, however, the amplitude of the local

. * oscillations i1s made less than that of the
No. 67 Dial with Radisco Agencies

incoming waves, the heat amplitude will
Bakelite Knob

vary from L -4 ] to I The average
$1.30 Postpaid

A. H. CORWIN & CO.

((L+1)—(I—=L)])2=1L.
4 West Park St. Newark, N. J.

AND BY

It other words, unless the local oscillations
are weaker than the inceming signals, ihe
signal strength is proportional to the am-
phtude of the local current. Consequently,
a very high-power station would not give
any louder signals than a weak distant
station. This effect is decidedly useful
soinetimes to prevent excessive interfer-
ence.

These theoretical observations are fully
borne out in practise, and many interesting
facts may be deduced from circuits of the
type described here. To determine the
frequeney at whiclt circuits A or B may
he oscillating, it is useful to use one of the
various types of heterodyning wavemeters
which have heen devised.—Paper read be-

Burgess “B” Batteries

L= BURGESS “B” BATTERIES proved

so successful in Government apparatus

sies i g th ireles et : =
SIZES that they are being used by progressive {g:‘c/;{;‘_ Wircless Socicty of London. Ab
15 CELLS amateurs.
22'. VOLTS They are now available for general use. | | BORDEAUX WIRELESS STATION.

The new wireless station 1o he erected
at Croix d'Hins near Bordeaux will have
a sending radius of 12,500 miles. It will
be one of the most powerful wireless sta-
tions in the world, with five times the
strength of the Eiffel Tower, three times
that of Lyons and twice that of Naum.
The station will have a capacity of 72,000
words daily and will reach all the French
colonies throughout the world.

For full information write to

Burgess Battery Company

Harris Trust Building CHICAGO

You may want to purchase a coil, a transformer, a pair
of phones, a battery or one of the many pieces of
apparatus necessary to properly operate your set. \What ‘
do you do} You wrlte for catalogues—the result is you
have & mass of data and just can’t make up your mind
what to buy and who to buy it from.

Our advice is DON'T BUY IT unti! you secure gome

expert’s obinion and the piece of apparatus just syited

AMATEURS %

ecause we are purtlul 1o no particular manufacturer of wireless apparatus and because Years of study and sales
has enabled ub to seleet wireluis hroduels with dlscPlmination. we offer You absolutely without charge, the benefit
of our EXPERT INFORMATION BUREAU which is maintained solely for the purpose of wulding the experlmenter
in the cholce of upharatus whieh will, in our expert oplnion. serve hm hest.

Of course we sell apparatus and there again our knowledge inanlfests lisoll because we carry the produots of over
80 of Lhe lcading manufucturers of American made apparatus-—therefore you are assurcd thal what you buy is 1he
attainment of maodern eiticlency n apParatus productloh,

We wich Lo stronkly emDhaslize the fact that whether you buy of us or not we want to help you In your problems
and the cost 0 You s but & two cenl stamp. Write today for our culalogue,

National Radio Supply CO., “The Nation’s Clearing House”
Dept. 107, 14th and U Streets, WASHINGTON, D. C.

WIRELESS IN BORNEO.

Borneo, which ranks as the third higgest
island in the world, obtained her wireless
service during the war. The story of the
instaliation is very well worth the telling,
not only lLecause it is part of the world's
record in industrial achievement at this
dramatic time,- but alse bhecause of the
raciai variety of the local lahor employed.
The Rajah of Sarawak had recognized the
necessity of a wireless establishment in lis
dominions even hefore the war. The sub-
marine piracies only strengthened his re-
solve and accelerated its accompiishment.
Kuching, the capital, was chosen as the site
of one and the principal staton. Others
were to be erected at Meri, at Sibu, and at
Simunjan. At Kuching the population is
mostly Chinese, while Sibu has a Dyak
populatioi.  Malay labor—untrained—was
used for the erection of the masts at Kuch-
ing, Meri, Sibu, and Simunjan. The Dyaks,
who have a great reputation for work in
the jungle, cleared the ground for the sites.

WIRELESS
DEALERS AND MANUFACTURERS'!
Have You Seen The

"“"DEPENDABLE"
Line of Radio Instruments and Complete Sets?

AMATEURS,

We manufacture a large line of DEPENDABLE apparatus—not the cheap
mail order varicty, yet our prices are low. Tuners, Couplers, Detectors, Fixed
and Variable Condenaers, Loading Coils, ete.: also Binding Posts, Switch Points,
Switch Levers, etc., etc.

Send for New Catalog No. 9 to our New York office,
19 Park Place, New York City.

DORON BROS. ELECTRICAL CO. - - - HAMILTON, OHIO.

You benefit by mentioning the "Radio Amatcur News'” when u;y"“';lg to  advertisers.

B s & i . W
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The Tamil Indians executed the hallastings
and the concreting of the foundations while
the Chinese erected the buwildings of stone
and wood. The four stations were erected
between May. 1916, and June, 1917, Ly the
Compagnie Générale de Radiotelégraphie
Frangaise; and. considering both general
l conditions and local difficulties it was un-
| doubtedly an achievement.
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The Armstrong Super-
Autodyne Amprlifier
(Continued from page 405)

F

for obtaining resonance, after which 1t
should not have to be changed. The ampli-
fier coupling resistances may be Lavite
sistances of extremely low distributed ca-
pacity or carbon rod resistances of the cor-
rect value, If the carbon rod resistances
are used they should be clamipt tightly for
contact, as this resistance should not vary.
Fig. 6 is a photograph of one of the first
complete Armstrong amplifiers built in Mr.
Armstrong’s Paris laboratory. This amph-
fier was built for use with a loop. The
cabinet shown in Fig. 7 contains the fre-
quency changing system or heterodyne, in-
cluding the rectifier. The cabinet shown in
Fig. 8 contains the radio frequency ampli-
fier and the last detector.

In the next issue, the author will give
detailed constructional data on a more eth-
cient type of Armstrong amplifier. Hints
on setting up the apparatus and the detec-
tion of troubles and their remedies will
also he taken up.

The Experimenter in
Australia
(Continued from page 419)

by

dence from the operater of the vessel.

Australia boasts a very fine specimen of
iren pyrites which gives marvelous results.
Of course, those of us who have valves
use them, but honestly T found the old
E. I. Co's audien properly studied.
“humored” and carefully adjusted 10 a
suitable “hockup,” equal to anything | have
ever used.

Americans and Australians have some-
thing in common. Cannot we form some
organization such as a “Pacific Union Ra-
dio Association” that would keep us
constant touch with each other? [Fs wup
to you, My. Editor. 1 would always be
glad to give any assistance this way, as
would scores of others with me.

We have watched with interest the way
you have taken up the case for the amateur
experimenter, and only a strong combina-
tion will succeed in extinguishing the atti
tude of monopolists and ofhcious an
thority, who would have war time meas-
ures always applying to anything they
could not properly understand themselves

Has the fact been overlooked m Amer:
ica the same as here, that our wireless
telegraphic units were formed and mam-
tained by the individual efforts of experi
menters who answered the nation’s call
when needed, and by their own attained
knowledge instructed others? Would this
have been possible had a govermment
nmonopoly existed? No!

F. C. JONES.

180 Edgecliffe Road, Woollahra, Svdney

New South Wales.

NEW AUTOMATIC WIRELESS
‘STATION.

The Navy Departinent intends the erec
tion of an automatic wireless station at
Miamti, Florida, and at Jupiter for sending
out radiograms by @ new process to ships
passing the coast, according to information
from Sceventh district headquarters at Key
West

By the use 3f the new appavatus a ship
at sea would know by the length of the
witve the distance from the shore and thus
avoid the dangerous reefs along this coast.
A naval ofticer from Key West is here to
arranpe  details Each  plant  will cost
about $8,000,

You beuefit by montioning the “Rudio Awmeteur News” when writing o udvertisers
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the cost of the machine itself.

I 1 O

At

il

For a few dollars you can have a complete
outfit that will make you an e€xperienced
operator in the shortest possible time. No
hard, laborious work—just learn by listening.
The Omnigraph is adjustable so you can
start receiving messages slowly, gradually in-
creasing the speed as you become proficient.

Write for Free Catalog

Send for a catalog. to-day, showing the 3 dif-
ferent models, 12,00 to $28.00. Every
Omnigraph is sold with the absolute guarantee
that you must be satisfied or your money hack
for the asking. Mail the coupon to-day—the
cataleg will come to you by return mail.

The Omnigraph Mfg. Co.

39 F Cortlandt Street, New York City

' Learn Telegraph

WITH THE OMNIGRAPH

“Just Listen—The Omnigraph will do the teaching”

The Omnigraph is an Awutomatic Transmitter that teaches you both
the Wireless and Morse Codes, at home, without any expense except
Merely connect to battery and your
Buzzer, or Buzzer and HHead Phones, and the Ommigraph will send
unlimited messages by the hour, at any speed you desire.

Let The OMNIGRAPH Teach You Wireless

1d=1

(Wireless or Morse)

The EASIEST, QUICKEST,
CHEAPEST WAY

AT HOME

In Half the Usual Time

USED BY THE U. S.
GOVERNMENT

The Omnigraph is used by the
Government in testing all appli-
cants applying for a Radio
License. [t is also used exten-
sively by the large Universities,
Colleges and Telegraph Schools
throughout the Country for
teaching Wireless and Morse.

Huondreds of the Army's skilled
operators who served during the
war learned with the Omnigraph.

You'll be surprised how quickly you will
attain speed. Even if you are already an
operator the Omnigraph will help you. It
will make you more proficient. more accurate
and more confident. Thousands of Omni.
graphs are in use to-lay and thousands of
operators owe their success to them.

l1IIlIlI'III ]l

|
I
I
|
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I
|
|

The Omnigraph Mfg. Co.,
39 F Cortlandt St.,
New York City.

Gentlemen

I As per your ad in Radio Amatenr News
I please mail me your free catalog of Omnigraphs.

Name
Address

City State

|

SPECIAL

nre first-

used, but in perfect working order.
bargain. Order one or more today.

L

SALE! ONLY
.

We have on Postage
hand 2,000 extra,
Carbon Ship. Welght,
Grain Trans- P
mitters as i -
per  photo- Reduced Plotegraph of Trans- 3","!19 =D
graph. They mitter showing nickel plated caseo N ins.

and Hard Rublier Mouthpicce

class instruments and may bo used for all kind of experiments, especially for
wircless telcphone sets, where a heavy current is to bo passed through. Slightls
Money rcfunded if not satisfied. A real

THE ELECTRO IMPORTING CO.,

231 Fulton St., NEW YORK
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N"WANTED!!

I K. W. Transmitter and Receiver

are given.

| The American
Newport

COMPLETE. Built of the very best materials
THAT can be used for high school.

WHEN answering this ad, remem- |
ber we only want the very best for the

least money possible.
sidered unless blue prints and full ex-
planations of material and workings

NO JUNK WANTED

Nothing con-

Pharmacy, Inc.

News, Va. ;

TYPE §2

Type S1 Single Tube (similar to S3)..
Type S2 Single Tube (as illustrated) . .
Type 53 Double Tube (as illustrated) .
Type
You will
Service V.T. Receptacle.

goods arder direct and
and address.

RADIO SERVICE & MFG. CO.

send dealer’s

RADIO SERVICE STANDARD V.T. RECEPTACLES

S4 Triple Tube (as illustrated) . . . .

appreciate owning a Radio
: ] _ Bulletin describ-
ing Radio Service Products sent on request.
I'f your dealer daes not carry Radio Service

The original réceptacle with a ma-
chined balelite base. The socket is
spun from sheet aluminum, making it
extremely light and durable. Contact
springs are of phosphor hronze. All
metal parts, with the exception of
aluminum  sockets, are nickle-plated.
Terminals arve marked for the proper
connecrions.

..$1.20
.. L1785
.. 2,75
3.75

name

LYNBROOK, L. I. NEW YORK

e RS

899¢ Doylstor. It

LEARN WIRELESS

TEL. 8plendid opportunities now in
BATK BAY the Merchant Marine. Big sal-
q 6 4' aries, All graduates GUARAN-

5 ¥ TEED good positlons by one of
the largest Wireless Telegraph
Companles operating hundreds of
ships to all parts of the world.
REMEMDBER:. We are the OLD-
EST. LARGEST snd BEST
EQUIPPED school of its kind In
New England. and have THOU-
BANDS of satisfled graduates to
our oredlt. THIS BPEAKS FOR
~ITBELF. Day and Evening

Bostor., e, classes. Advanced classes In Ra-
dlo Theory and code. Btart any
Our prospectus for the asking Mondlay.
. —alt
Add to your Salary — Make extra Pin Money
M O N E Y f or Y 0 U Start a lucrative business of your own,

Spend an bour each day taking subscrirtions for the *
work.  Wrlw for full partioulars, clrcu]uln;] 1:)5;?:

You benchit by mentioning the "Ra;fia Amatenr News™ ;uhgn writing

dio

Amataur Newn.” Wo'll

m 11 pay vou woeil and You'll enjoy the
RADIO AMATEUR NEWS, 233 Fulton 1RV, City "

February, 1920

i

A New Tvre ot Condenser
tor Selective Tuning
(Continued from page 414)

T

I 1

plates and the switch arm are connected
together by the metallic washers on the
shaft, and are connected to the outside cir-
cuit at the proper time by means of the
switch arm and contact ring. The three
rotary plates set 180 degrees opposite to
the nine are connected to the outside cir-
cuit thru the connector on the base of the
condenser. No dimensions are shown in
Fig 3, as thesc are best left to the discre-
tion of the builder. The number of rotary
and stationary plates selected is arbitrary,
but the rotary plates should be divided in
the ratio of 310 1 to get the best tuning.

The tuning curve of this condenser is
shown in Fig. 2. For purposes of com-
parison, curves of condensers of standard
type having 12 and 9 rotating plates, and
the curve of a square law condenser of
maximum capacity equal to the capacity
of the nine plate condenser are also shown.
Note that the slope of curve (d) is less
al its steepest point than the slope of any
one of the other curves at any point. One
reason for this is that the capacity in-
crease in the condenser of curve (d) is
distributed over 360 degrees of rotation,
as against )80 degrees for the others. This
of course means that the condenser of
curve (d) will give finer adjustment, or
more selective tuning than either of the
other semi-circular plate condensers or the
square law condenser, and it is better than
the square law condenser mechanically, be-
cause it takes up less room. Curve (a)
represents what would be the tuning curve
of the condenser in curye (d) if the plates
were'arranged all on one side of the rotor.
Curve (b) represents the tuning of the
nme plate rotor of the condenser of curve
(d) with the three compensating plates
removed, while curve (d) is the actual
curve of the condenser as detailed in
Fig. 3.

It is rather difficult to convert a Mur-
dock condenser into one of this type, be-
cause of the fact that all the plates are
soldered into position. The only way to
do it is to drill and tap the end of the
rotor and thread an insulated extension
shaft into it. Then by building up 3 or 4
stationary plates on the end of the sol-
dered ones the condenser can be made to
work, but it makes the whole rather cum-
hersome and is likely to prove unsatisfac-
tory. Another disadvantage in using a
Murdock is that the capacity in the zero
position is very high, nearly .0001 m.f., and
this may be enough to make the tuning
curve discontinuous at the point where the
large section of plates is cut in. In other
types of semi-circular plate condensers this
zerg position capacity is negligible when
added to the capacity of the small section
of plates in their maximum position, and
will not produce unevenness m the tuning.

Condensers of the type herein described
are very good {or use in cabinet sets de-
signed 10 cover a wide range of wave-
lengths, for example from 200 to 12,000
meters.  When the experimenter builds
sets like this he usually wants the low
wavelength adjustments fine enough for
regenerative work, and at the same time
wants the condenser to be large enough
to work well on lopg wave undamped sig-
nals. This is one of the few condensers
that fulfills both of these reguirements
satisfactorily.

A wireless telephone conversation over
a 2,000 mile stretch of sea was recently
sarried on by E. T. Fisk, managing director
of Amalgamated Wireless, Ltd., who while
on the steamer Bombala communicated
with his home in London by means of an
experimental telephone set installed upon
the vessel.

www.americanradiohistorv.com
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LICENSED BY DE FOREST
‘ AUDIOTRON

The Original Tubular Vacuum Amplifier

The AudioTron Vacuum Tube is now manufactured and sold as
a_genuine audion licensed under DeForest Patents Nos. 841387 and
879532 to be used only for amplification in radio communication and
only for experimental and amateur purposes and only in audio frequency
circuits.

The AudioTron has a double filament of special thorium tungsten and the operating
life is over 2,000 hours. No special socket is required. The electrical and mechanical
dimensions result in a heavy plate current and corresponding signal strength. Plate voltage
under 40. Our guarantee insures satisfaction.

PRICE $6.00 EACH

1f your local dealer cannot supply you we will ship postpaid when cash accompanies
order.
The AudioTron Exclusive Guaranty: FEach and every AudioTron is guaranteed to
arrive in good condition and to prove fully satisfactory. Replacement of unsatisfactory
tubes will be made free of charge.

AudioTron Audio-Frequency Transformer $7.00
Laminated closed core, two coil type.

DEALERS :—Write for our attractive trade Proposition.

AUDIOTRON SALES CO. Lick Bldg. SAN FRANCISCO, CALIF.
R A Dlo A PP A R A TU Distributors of all Prominent makes
Largest and best stock of any house in New England
DE FOREST HONEYCOMB WOUND INDUCTANCE COILS
Solid Wire Litz. Wire
Appx. W. L. range
Cat. No. Appx. Ind.  with .001 Var. Cond. Price Cat. No. Price
L2s .040 130-375 $1.40 LL2s $1.40
L35 075 180-515 1.45 LL3s5 1.45
L50 .15 240-730 1.52 LL50 1.64
L75 3 330-1030 1.60 LL76 1.70
L100 .6 450-1460 1.70 LL100 1.76
L150 1.3 660-2200 1.80 LL150 2.16
L200 2.3 930-2850 1.0 L1200 2.28
L250 4.5 1300-4000 2.00 LL250 2.50
L300 6.5 1550-4800 2.10 LL300 2.66
L400 11, 2050-6300 2.25 LL400 3.10
L500 20. 3000-8500 2.40 LL500 3.35
L6600 40, 4000-12000 2.65 LL60D 3.00
L750 65. 5000-15000 2.80 LL750 3.20
L1000 100, 6200-19000 3.00 LL1000 3.75
L1250 125. , 7000-21000 3.35 LL1250 4.16
L1500 176. 8200-25000 3.60 LL1500 4.68

POSTPAID TO ANY PART OF THE U. S. OR CANADA.
DE FOREST COIL MOUNTINGS

Cat. No. LC- 100-—Inductance aoll mounting without base, but with gears to hold three coils. $8.00
Cat. No, LC-101—Same ns above, but mounted on onk base, complete s .. 12.00
Cat. No, ULC.100—Same aas LC-100, but mounted on unit panel,..... ..10.00

Postpald to any part of the U, S. or Canada,

GREBE STANDARD DIALS WITH KNOB COMPLETE
Suitable for variometers, couplers, condensers, ectc.

Cat. No. PDA 0'-100°—4 inches dia. Bakelite. ... .. $3.00
Cat. No. PDB 0°. 50°—4 inches din. Bakelite.... 2.80
Cnt. No. PDD 0°- 30°~—3 inches dla. Bakelite. .. Y 2253

Postpald to any part of the U. S, or Canada,

Note:——~These cinis nre used on all Grehe apparatua.
EXCLUSIVE DISTRIBUTORS OF GREBE PRODUCTS IN NEwW ENGLAND

Some yood terrltary open to live denlers., Write for propositiont
REMEYVIBER: —All this materinl is carried right In stock and ehipped the same day ne order is received. GIVE US A\ TRIAL

Sand & cents In stampe for NEW CATALOG JUST OUT! EVERY AMATEUR should have it.

F. D. PITTS CO., Inc. DEPT. C BOSTON, MASS.

You benefit by mentioning the '“Radio Amatewr News™ twhen writing to advertisers

jr— _____ www.americanradiohistorv.com
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Radio Diagrams
and Formulae
in Loose Leaf Form

The publishers of the CONSOLIDATED RADIO CALL
BOOK have compleled the preparation of diagrams and
tnstructions on:—

Measurement of Capaclty of a Condenser. (Sub-
stitutlon Method.) Calibratlon of a Variable
Condenser. Two Diagrams and Curve...No. 1

Measurement of Inductance of a Coil or Clreult.
Two Methods—Two Dlagrams........... No. 2

Measurement of Dlstributed Capaclty of an I1|—
ductance. IMagram and Curve L.No.

Measurement of Fundamental Wavelength of
an Antenna. Three Methods. Three Dla-
[4 1T PN No. 4

Measurement uf \\aveiength of Distant Trans-
mitting Statlon. Two Methods. Callbratlon

of a RRecelving Set. Two Diagrams......No. §
Measurement of Efrective Antenna Cannchy
Two Methods. Two Dlagrams. ... No

Measurement of Inductance of Antenna and a
Third Method of Measuring Efrective Capac-

ity of Antenna. One Dlagram . No. 7
Measurement of Antenna Resistance. Substl-
tution Method. T .No. 8

Schematie Wirlng Diagram of Regenerative Au
dion Keceiving Set Sultable for leceiving High
Power lU'ndammped Wave Statlons. Connections
shown are those used In most \avy and
Cominerclal Recelvers No. 50

Table giving the value of LC (I‘rmlucl uf n
ductance and Capacity) for wavelengths trom
300 1o 20.000 nmeters. Inductance in Miero-

henrys. P § .....No. 100
Table same as abme but with Inductance In
centimeters. ....No, 101

Schematic Wiring hiagram of Slgnal Corps Type
SCH-68 HRadlo Telephone Transmltting and
Receiving Set. .. e W T No. 51

Schematic wiring n]m.'rnm o!' Type Cw-936
(Navy Submarine Chaser) Uadio Telephone
and Telegraph Transmitter and HRecelver.

No. 52

Schematic Diagram of Type S.E. 1100 (Navy
Flying Beat)  Radio Telephpue and Telegraph
Transmitter....... venepd NO. 53
These dlagrams and Instructions

CLEAR, CONCISE. COMPREHENSIVE® any CoN.

VENLENT form of Instruction that has ever heen pre-

sented. They are printed on pages slze 8% x (|,

Complete Set of 14 Sheets 7 5
as described, sent postpaid C
CONSOLIDATED RADIO CALL

BOOK CO., Inc.
41 Park Row, New York, N. Y.

RADIO AMATEUR NEWS

| . A New Receiving System
(Continved from page 413)

By connecting the ground lead thru a

variable condenser as shown in Fig. 6 w0 |

the filament post of the audion greater
strength of signals is had, however the se-
lectivity and elimination of static is dis-
pensed with and by no means increases the
ethciency. [ hawve copied signals with this
receiver when (f was practically impossible
to rcad them with the usual tvpes of elec-
tromagnetic and other forms of coupled
receivers.

Further experiments revealed that it was
possible to employ this system to great ad-
vantage in the followmg way: Lf it wa:
desired to communicate with but one cer-
tain station and it was necessary and nn-
portamt that the traflic get thru interfer-
ence and statics, the scheme outlined in
FFig. 7 can be resorted to. Here we have
an antenna of but one wire 125 feet long
i the plane of the transmutting station
adjusied to the wavelength of the trans-
mitting station by use of a very sensitive
wavemeter. The wavemeter should he
hrought as far away as possible from the
lead when the inductance is heing excited
by the buzzer and a very critical reading
and adjustment found. When measure-
ments are being taken the balancing circuit
should be disconnected. The inductance
thru which the antenna i1s grounded at its
extreme end is placed in a hox on a small
support secure from rain. The free end of
the antenna is then brought into the re-
ceiving room and connected to the balanc-
ing receiver as shown.

Advantage should certainly be taken of |
these timely pointers and it is highly recom:-
mended that this system be employed where |
selectivity and elimination of strays is de-
sirahle.

Wireless telephone communications be-
tween Miami and Bimini, in the Bahama lIs-
lands group, will be poss:ble within two |
weeks, 1t was announced recemly. The ap-
1)arams is being set up on top of one of

| the fashionalle tourist hotels in this city.

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY

235 FULTON STREET

FOR THE AMATEUR, we have a full line of very interesting and suitable parts
aml sets, all of the best manufacture and sold at lowest prices.

our hands.

Swiltrh Points,
ers, Detectors,

Y Switches, Panel
Receiving Sets $6.00 Time Slgnal sets,

HAVE THE GOODS. Our Catalog has been delayed
on account of the primiers strike, those who have

Mall orders wili receive prompt attention, WE
sent for It will receive same as soon as it comes to [ ]

Storage and “B” Batteries We Have at Special Prices

Brandes Superlor Phones, Binding Posts, Levers,

Lever Knobes, Bakelite and Hatd Rubber for Panels, 20¢c Postpaid
cut to order. Ampiifying Transformers, Spark Coils,

Notary Spark Gaps, Small Motors, Wire, all kinds. Our Hard Drawn
Copper Is best for Aerlals, Insuiators, Lightning Swliches, Small

NEW YORK CITY

varigmeters, Loose Couplers, Tun-
Condensors, Army [lead Bands,

Sets for sendlng and Recelving, De Forest Type
$27.00.

Wilcox Panel Switches

Why they are ““The Rest™
KNOBS of genuine hard rubber, hlghly pol-
ished. Better than moulded composition in
appearance and insulating quallties,
SHAFTS of brass with large smooth bearing
surfaces. Better than steel or threaded shafts.
LEVERS of spring brass, edgewise contact type,
securely attached and highly polished.
PANEL BUSHINGS accurately turned from
brass.
ADJUSTABLE TENSION a special feature on
WILCOX switches obtalned by means of an
adjustable bow spring.
UNIFORM APPEARANCE throughout a com-
plete llne of switches, knobs. etc.
OUR LOOSE LEAF CATALOG SENT FOR 5c.
RELIABLE DEALERS WANTED,

Wilcox Yariometer Parts

make It easy to “bulld your own™
variometers, regenerative receivers, etc.
The parts are correctly deslgned for an efficient
and easily constructed Instrument suitable for
panel mounting if desired.
SET NO. | contains stator (two parts) rotor
and windlng form carefully turned from hard-
wood. POSTPAID .sov.aisdosns pos w3250
SET NO. 2 contalas all parts for the varlo-
meter including the above and hard rubber
knob and scale, shaft. binding posts, wire
and instructions for assembling. POST?AID

THE WILCOX LABORATORIES
LANSING  DEPT. I  MICHIGAN

You benefit by mentioning the 'Radio Amateur News™ when wriling
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lmprovements in Buzzer

Transmitters
(Continued from page 412)

and coupling inductance described before.

The inductance coil to be used in shunt-
ing the buzzer is shown diagrammatically
in Fig. 5. On a cardboard tuhe 5 inches in
diameter, wind one layer No. 24 SCC mag-
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This Curve Shows Readlly the Advantage

Gained by Using an Inductance Shunted

Across the Buzzer.
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Method of Connecting the Buzzer for Use
with a Loop Antenna.
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Showing the Dlmensions of the Inductance
Used In the Buzzer Transmitter Clrcult.

net wire for a length of six inches; bring-
ing out taps every half inch. Greater
selectivity can be had by providing a slider,
and even better is a large number of taps.

The buzzer employed in this connection
was an E. I. Co. Hi-tone Buzzer, which has
a very high note and maintains same for
a considerable length of time without the
necessary readjustments experienced with
other types of buzzers.

This type of transmitter should be em-
ployed thruout the country for local work
to minimize the interference and trouble
with amateur regulations which are bound
to follow the use of powerful transmitters
for such work.

to advertisers.
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PROPOSED STATION AT NOME,
ALASKA

Possibilities of direct wireless between
Nome, Alaska, and the mouth of the Ana-
dir River, in Siberia, are being investigated
by agemts of the Postoffice Department,
according to a member of the Alaskan
Legislature. The Alaska bureau of the
Chamber of Commerce is informed that
direct wireless communication and direct
steamship service between the two points
will open a big field for trade.

There is a powerful wireless station at
Anadir which has been in communication
with Nome on various occasions.

THE STAVANGER WIRELESS
STATION

The Stavanger wireless station, com-
pleted in 1917, was at once taken over by
the United States Government and will
be released—when the treaty is ratified.
Erected at a cost of over 2,000,000 kroner,
the Stavanger station will connect the
smallest hamlet in Norway with the United
States via Chatham, near Boston. Once in
operation, the people of Norway can get
into communication with their iriends in
this country for 25 cents a word. [
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PACENT ELECTRIC COMPANY

INCORPORATED
150 Nassau Street New York

We are builders and specialists in electrical, rudio and laboratory equipmnent
suitable for amateur, experimental, research and counnunicating purposes and are
therefore in a position to serve electrical jobburs, operators, amateurs and other
nterested persons to the best advantage.

You are invited to visit our show rooms which are always complete with the
latest equipment ; all designed by the best known engineers in the field and includes
Genuine Dubilier Mica Condensers, Standard VT batteries. Grebe correctly designed
receiving equipment, nmported Seibt variable air condensers, Rawson ultra-sensitive
instruments, vacuum tubes, standard radio laboratory apparatus, etc

A. H. GREBE & CO. RICHTER & BRYNE.

DUBILIER CONDENSER CO. IMPORTED SEIBT CONDENSERS.

RAWSON ELECTRICAL INSTRUMENT CO. VACUUM TUBE APPARATUS.
AND OTHERS.

PACENT ELECTRIC COMPANY, Inc.

Telephone Beekman 5810

150 Nassau Street New York

‘ The RADIO DISTRIBUTING COMPANY will
inconvenience by reason of any action now pending or to be started by reason of patent on coils pur-

chased. These coils are in stock at all RADISCO AGENTS.
RADISCO AGENTS carry only apparatus of proven merit.

coils you buy and be sure of getting efficient apparatus.

CONTRARY
to RUMORS

Spread by a Competitor

The Radio Distributing Co. is still manufactur-
ing their unmounted universal wound Induc-
tances, and will continue to supply their agents
these very efficient coils.

That the RADISCO COILS are superior to any
similar type of inductances is the opinion of
several well known radioc men who have

received signals from very remote stations. L
assure all purchasers that they will experience no

Look for the RADISCO trademark on all

Below are listed a few of the reliable firms who carry the Universal Wound Inductances and are
our Agents for all standard radio apparatus of merit, including our now famous Better “"B" Battery.

Communicate your wants to them.

ALBANY, N. Y.
E L Long
21 Magnolia Terrace

ATLANTIC CITY, N.J.
Independent Radio Supply,
118 Sp. New Jersey Ave.

BIENVILLE, QUEBEC,CAN.
Canadian Radio Mfg. Co.

BOSTCN, MASS.
Atlantic Radio Co.,
34 Batterymarch St.

BROOKLYN, N. Y.
Kelly & Phitlips Electric
Co.,
312 Flatbush Ave.

BRONX, NEW YORK
CITY
Amateur Wireless Equip-
ment Co.,
1390 Prospect Ave.

CHICAGO, ILL.
ChicagoRadio Laboratories,
1316 Carmen Ave.

HAMPTON, N. H.
De Lancey Felch & Co.

LOS ANGELES, CAL.
The Wireless Shop,
511 W. Washington St.

McKEESPORT, PA.
K. & L. Electric Co.,
427 Olive Street

NEWARK, N. J.
A. H. Corwin & Co.,
4 West Park Street.

NEW ORLEANS, LA.
L. A. Rose,
4323 Magnolia Street.

NEWCASTLE, PA.
Penn Wireless Mfg. Co.
507 Florence Avenue.

PHILADELPHIA, PA.

Philadelphia School of
Wireless Telegraphy

Broad and Cherry Streets.

PROVIDENCE, R. I

Rhode Island Elec. Equip.
Co.,

45 Washington Street.

If none of the above agencles are in your vicinity, communicate with

RADIO DISTRIBUTING COMPANY,

PITTSBURG, PA.
Radio Electric Co.,
4614 Henry Street,

SCRANTON, PA.

Shotton Radio Mfg. Co.
P. 0. Box 3

Also B8 Kingsbury St.,
Jamestown, New York.

SPRINGFIELD, MASS.
Electric Service Co.,
585 Armory Street.

TORONTOQ, ONT., CAN.
The Vimy Supply Co.,
585 College Street.

WASHINGTON, D. C.
National Radio Supply Co.,
1405 U Street, N. W.

NEWARK, NEW JERSEY

L=

——

- Vou benefit by mentioning the

Radio Amatenr News

when writing to ad
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Mesco Radio Buzzer

With Shunt Resistance
U.S. Navy and U.S. Army
Standard.

NIt
testing all other buzzers, decided to use the

The Kadlo Omticers of the planes, aner

“Mesco” on thelr radlo equiptnent. The K-3%
was equipped with two of them.
Why? “Because of its rellablilty und con

staney In operatlon; grealer output erficlency ;
ease of adjustment; unattected by extreme vari
ations In weather conditlons ; expoged wire elimi
nated.

Sparking is atmoest entirely ellminated, so
that 1he energy lost In light and heat in 1he
operation of other buzzers s here conserved
and radiated in the form of oscillating energy.

Thls buzzer malntains a constant note and is
recommended as an exeiter for checking wave-
meters where pure note and ample energy ure
requlred.

List No. 55. Mesco Radio Buzzer. Price.. $2,05
Wo carry A very large and complete |iné of standard
wireless apparatus and sollcit your Ilnauiries. Wlreless

exPerts In all ef our stores,

M-10 Wireless Manual M-10

About Mareh 15th we wlll have ready tor distrl
butlon 4 new Manual and Catalog of stundard radio
material lllustrating and describing 1n  detatll the
varlous lostruments wused In connection with the
transmisslon and reception of wireless messages. No
expense has been spared to muke this Wireless Manual
complete ahd uD-to-date In vveTy way so as to be of
assiatance not only to the amateur. but uslso w the
professional user and exberimenter in the most fasci.
nating of all modern arts

The size of the Manual will be 5% x 97 sud wilt
contaln approximatoly 180 puges

I Interested send in your name and address and a
copy will be sent to ¥0u us soun us lssued

Manhattan Electrical Supply Co., Inc
New York: Chicagu: 8t. Louls;
17 Park I"luce 114 8o. Wells St 1106 Plne 8t
San Francleod: 604 Mission St

The ORIGINAL

AUDIOTRON

ADAPTOR

Conbslsts of a stundard 4 rong
bass with apbrobriately placed
brass plllars 0  accommodale
five leads. Fractical and con
venient.

EACH P id
$1.75 =250 Menbte

New “VT” Sacket, $1.00
Postpaid
One look convinees you our

Paragon Filament Rheostat
Js the best. The § ohm non-
oxtdlzing  reslstance,  permlts
flne adjustment on 4 or
volts.  Cadt fu heat-proof Con
denaite 23" dis. for back or
fronl mounting.

$1.75 Each, Postpaid

Have you found out yet that block patterles are Imprac.
tical and rather costly for "trone?

Our 45-volt VARIABLE ‘BB BATUERY complete, in
wooden cage with set of JUTY conmectors ot \he price of
& 22%-volt block battery. $3.530, plus Postuge

NEW CONSGLIDATED REAADClg CALL BOGGK (2na) s1.00

RADIO EQUIPMENT CO.

630 WASHINGTON ST. BOSTON, MASS

UNIVERSAL SYSTEM
RADIO APPARATUS

Efficient Equipment for all purposes
Damped and Continuous Waves
Send stamp for catalogue
UNIVERSAL RADIO MANUFACTURING CORP..
Dept. W, Elmira, N, Y.

READ THE CLASSIFIED ADVER-

TISEMENTS ON PAGES 454-455

RADIO AMATEUR NEWS
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They All Come Back
(Continned from page 417)

Hirs
S b T

n QU 1 1o

tents awakened my imerest, and 1 was soon
deep in an article.

“Why,” said I to myself, “I can under-
stand it. It's really interesting.”

Coming out on the train | looked at
some of the advertisements, and noted
how the designs in detectors and couplers
had changed, and also the various new in
struments. Before 1 reached home my
mind was made up, and the next day
tound me setting about to renovate my set
and replace some of the now “obsolete”
wmstruments, | am now up to date and
hope to remain in touch with the latest,
aided and abetted by the amateur's one best
bet, the Rapio AaateUR News. 1 thank
you, kind reader, for your attention.

WIRELESS = TELEPHONES
BORDER AIRPLANES.

In counection with the patro! of the Mexi-
can border by airplanes, Colonel James E.
Fechet, Southern Departiment Air Service
Officer, has announced that wireless field
telephone equipment, for installation on all
border planes at an early date, has been
ordered and is now en route.

Planes now being used on the border are
equipped with high-powered radio sets, en-
abling messages to he received at long dis-
tance, but because they cannot carry the
heavy sending set, they are unable to send
out.messages hoth ways except at a limited
distance.

According to Colonel Fechet, the addi-
tion of the wireless equipment and a
ground receiving sect will help to relieve
one of the chief difficulties of the recent
punitive expeditions into Mexico—the in-
ability to keep a constant liaison witly the
cavalry troops.

FOR

NEW WIRELESS TELEPHONE
CAR

The Government wireless telephone test
car which has bheen working in Miilerton,
N. Y., for several weeks, has left for
\Washington where some extensive altera-
tions will be made 1o the interior wiring
of the car and to the delicate apparatus.
I'he officers in charge of the car said upon
leaving for \Vashington that they expect
to return to Alillerton shortly to continue
the scries of tests.

Altho neo definite reports as to just what
has been  accomplisht can be obtained
from the men in charge of the car, they
express themselves as heing highly satis-
fied with what has been done and say that
the tests made in the vicinity of Millerton
have been the most successful made any
where in the east.

AIRPLANE BOMBS UNDER WIRE-
LESS CONTROL WERE PLANNED.

The Army Air Service announced that
in 1916 the German Government asked
A. H. G. Fokker, of Amsterdam, to make
very cheap planes for use as carriers of
airplane hombs controlled by wireless.

WIRELESS STATIONS TO BE
RETURNED TO OWNERS

Wireless stations taken over by the gov-
ernment during the war will be returned
to privale ownership, announcement was
made from \Washington by Rear Admiral
Griftin, chicf of the bureau of steam engi-
necring.  He made the statement in an ad-
dress Defore the house naval committee,
adding that the ruling would go into effect
when “peace was declared.”

The order excepts approximately 160
coastal stations, acquired by the departument
Jduring the war, which are to be retained,
Admiral Griffin said.

February, 1920

Three Big Bargains
TELEPHONE RELAYS

Eunclosed in dust-proof iron
cap. ilas two stlver contac:
springs and ts very sensitive.
Can be used wheréver a sen-
sitive relay is required. It is
adjustable and can be used
for many purposes. Some-
thing that every experimenter
should have. Exactiy llke cut.

$1.50
2 lbs.

Price. . . . .
Shipplng welght

INDUCTION COILS

Staudard telephone induc
tion colls, primary 1 ohm,
secondary 55 ohms. Used
wherever you need a good in-
duction coll. A cheap but
very ettective amplifier. Has
primary and secondary and
iron wire core; fibre heads. A
great bargain at the price we
are asking. Exactly ke cut.

Price SUc
Shipping welght | ., 11b
RESISTANCE COILS

Standard resistance, wound with
German silver wire—4500 ohms. Can
be used as a choke or plain resistance
and has many othier uses that readily

= suggest themselves to the experi-
) menter.
p—=}
47500 OHMS P 40c¢
«1%3l
& Shipping welght . 1 Jb.

Be sure and enclose postage and inswance
on the above items, otherwise we shall ship
by express collect.

Send 5S¢ for our catalogue.

ELECTRICAL SPECIALTY
CO.
Dept. R-48 So. Front St.
Columbus, Ohio

The Radio EngineerLing. _Compan_y

Heg to announce their reorganizatlon and the open-
Ing of a show room and distribution center FOR THE
SOUTH, of all standurd radio apparatus,

The famous

“RECO" KEY

reduced for a short time to $6.50. Bix cenls Lo samie
will bring our new and revised catalof now op the press.

Note New Address:

! 827 Madison Ave., Baltimore, Md.

CALL 3 EM

WIRELESS AMATEURS

Send a 2e. stamp for full description of
The Barr Mercury-Cup Detector

the most eficlent detector i the wireless fleld
reday

Tested by Marcoul Wireless Teiegraph Co. and
U. 8. Government.

[nerenses the efficlency of every wireless recelv-
Ing set by making the signals clear, sharp and
distinet.  Instantly adjustable at & constant
pressure.

THE BARR MERCURY-CUP DETECTOR

Dept, B, Washington, D. €. |

The Wyomino.

1 e your copy reaching you promptly sach month.
S“u.::crlb,o to RADIO AMATEUR NEWS—$2.00 a Yew.

You benchit by mentioning the "Radic Antatenr News” when writing to advertisers.
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a Step -up C:ondenser
(Continwed from page 415)

A L

can then be screwed down tightly, com-
pressing the plates and making a solid job
of the whole thing. Connections should
be taken from the washers and the whole
assembled in a box as in Fig. 2.

The top drawing shows the plan of switch
and handle, also the bottom and a sectional
view of condenser in box. No connections
are shown. The eye hole is for reading
number.of plates in use. All metal parts
in section are shown in black. The con-
struction of the condenser is shown in
Fig. 3.

T T I AU T R

Honevcomb Coil Mounting
(Continued from page 415)

Y

sty ki

If the experimenter prefers to mount the
coils on the back of the panel and vary
the coupling by means of hard rubber
knobs on the front of the panel, the scheme
shown in dotted lines on the left hand coil.
may be used. The hinge is normally held
closed by the tension of the spring. If the
knol is screwed in, it opens the hinges and
decreases the coupling. If the knob is un-
screwed, the spring closes the hinge and
increases the conpling.

If the experimenter will wind up several
different sizes of inductance coils according
to the directions in the December Ranio
AMATEUR Niws, and with the aid of the
mounting described above, he can increase
the efficiency of his receiving station, and
in addition, make the receiving set veri
flexible, with limits bounded only by the
size and number of coils available.

RADIO AMATEUR NEWS 445

MIGNON “RW4”
UNDAMPED WAVE
RECEPTORS

Loose Couplers
Loading Coils
Variometers
Amplifiers

“RW4,"” Size 12" x9"x 63" Strongest, Most Distinct Signals

IMPORTANT NOTICE

Ernest C. Mignon, inventor of the famous disc-core undamped wave
receptor, is no longer connected with the Mignon Wireless Corporation,
of Elmira, N. Y., or their successors—the Universal Radio Mfg. Corp.
Address all communications for Mignon apparatus to

MIGNON MANUFACTURING CORPORATION, Newark, N. J.

DAMPED AND UNDAMPED WAVE \O\WW
APPARATUS FOR ALL PURPOSES 4-...:’
-g.
Endorsed by Radio Department of D., L. PERIOR
R R Co. mlGNON SYSTEM
Write for Literature

MIGNON MFG. CORP. ﬁ}@*&
NEWARK, N. J. P\

Vacuum Tubes Repaired

We repair the filaments and other elements in all types of vacuum tubes and guarantee them
to operate equally as well as a new tube. Inmost cases they operate better. We produce
wonderful oscillators, detectors, and amplifiers.

MARCONI VT DE FOREST VT
MOORHEAD TUBES WESTERN ELECTRIC

Repaired at Four Dollars and Fifty Cents each

ELECTRON RELAYS
OSCILLAUDIONS

Repaired at Four Dollars each

All Foreign-made receiving tubes repaired at Six Fifty and power tubes depenchng upon size.

We have purchased a large quantity of burned out Marconi Vts. and electron relays which
we offer for sale at five dollars.

Remember these tubes are guaranteed good as new.

Dealers write us

VACUUM TUBE REPAIR CO.

511 Perry Building Oakland, Cal.

= = i i —_e e a .

Yau bewnefit by mentioning the "“Radio Amatenr News' when twriting to adUertisers
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Are You Satisfied--

with a doubte-slide tuner, crystal delector
and 80-ohm phones?

If you are, don't waste your time reading
this=—but if you want to get the maximum
range from your set, we have the instru-
ments that will give you this range at all
times. Qur instrumgpts are real profes-
sional quality.

The Lwo step amplitier lllustrated, wilt glve the
waxXlmum ampliticatlon and has “B” Batterles
ncludel. 1t uses atandard V. T. Tubes. Further
Information on request. Price without tubes,
$50.00.

THE PRECISION EQUIPMENT CO.

Manufacturing Engineers,

2437 GILBERT AVENUE, Dept. A CINCINNATI

A NEW BOOK
Just Off The Press!

Cesign and Constructiop
of Audion Amplifying
Transformers

Radio and Audio
Freauency Tyre

This latest and important
hook by Mr, Edward T.
Jones, late Associate Editor
of Radio News, will be of
great interest to all radio
amateurs thruout the land,
The transformers shown
in these books have never
been described in print
before, and have usually
been considered a manu-

c

co.®
U :
B facturer's secret.

ol
Anyone who has several
vacuum tubes cannot afford to do with-
out this book because it will enable him to build
the necessary amplifying transformers very readily. The designs are very
simple and rugged, and anybody can make them without much trouble what-
soever.

Mr. Jones, the author, is a practical man, who is an experimenter himself,
and knows whereof he speaks. The baook is printed on good paper and has
an attractive cover in two colors. Paper bound. Size, 5” x 7”. Contains many
illustrations. diagrams and working data necessary to build the tranaformers.

PRICE Postpaid, 25C

Experimenter Publishing Co., Book Dept. 231A Fulton St.,, New York, N. Y.

'uefit by mentioning the “Radio Awateur News” when writing to advertisers.
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Tuning Coil and Loose
Couplers in Panel Sets
(Continucd from page 412)

difficult, The construction is shown in
Fig. 1 at A. By pivoted strips of metal
the rotary motion is changed into sliding
motion. The knob may he varied only
thru an arc of 9 degrees. The direct
method consists simply of a short rod with
a rubber handle protruding from the end
of the cabinet. By pushing this in or out

the coupling is varied.
PHILIP A. WALL.

Contributed by
NEW RADIOPHONE RECORD.

Wireless telephone conversation at any
distance is considered a possibility of the
near future by Robert F. Gowen, engineer
n charge of the DeForest Radio Company,
of Ossining, wlho conducted a series of ex-
periments with a new wireless telephone
apparatus.  Employing a small aerial.
wave length of only 370 meters and one-
third kilowatt of power, he ciaimed to have
talked to Chicago and other Western cities
m ordinary tones and to have heen heard
without difhculty.

In his experiments, which have been car-
ried on during the last thirty days, Mr.
Gowen has talked to various points in a
radius of 900 miles. He explained] that the
receiving apparatus will also record tele-
graphic dots and dashes from the ordinary
wireless plants.

“We have rcached the development of
this wireless telephone,” Mr. Gowen said,
‘for a distance of at least 300 miles, a
service that is identical with the long dis-
tance telephone.”

NEW RADIO COMPASS SYSTEM.

One of the latest wireless inventions
which has Deen instalied at the mouth of
the Mississippi river, capable of transmit-
ting to a ship irts hearings will be in opera-
tion shortly, according 10 E. T. Joues, radio
upervisor, Gulf district, United States
Shipping Board, who states that there is a
dire need of more radio operators for the
proper operation of the different stations
throughout America.

The new device consists of three receiv-
ing stations, at Burwood, Grand Isie and
Passaloutre, respectively, with a master
station at Burwood. A ship in a dense fog
seeking its hearings makes the request and
unmediately the three receiving stations
through a set of coils which are adjustable
to determining the exact location of the
ship approximately gauge the latitude and
longitude and transmit it to the master sta
tion. A large hoard here in which the oper-
ator uses blocks in recording the degrees
ascertained from each station and the con-
clusions of this determination is wired to
the ship. The receiving stations only re-
ceive the message from the ship seeking
information and transmit the findings by
telegraph. The master station sends the
desired information to the ship.

Such a device is now in operation in New
York harbor by the navy and has proved

| @ success. Vessels are acquainted of their
| bearings within a quarter of a mile. The
invention was originated by Dr. Braun,

who died, and it was later completed by Dr.
F. A. Kolster of the Bureau of Statistics,
Washington, D, C,, about four years ago.

| RADIO SERVICE BETWEEN BRIT-
ISH COLUMBIA AND ORIENT
PLANNED.

George E. Foster, minister of trade and
commerce, 1s endeavoring to have the De-
partment of Naval Service erect a high-
powered wireless station on the British
Columbia coast capable of communicating
with the Orient. The present radius of
wireless stations on the west coast is about
1,500 miles. The new station proposed
! would have a speaking radius of perhaps
[ 6,000 miles.
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{ Want to Know

; (Countinued from page 430)

not tuned. For instance a receiving circuit
designed to receive signals with inductance
and capacity constant is termed aperiodic.

CRYSTAL AND AUDION COM-
BINATION.

(129) Robert Hawkins, Chicago, 1l

requests:
~ Q. 1, What is the simplest hook-up us-
ing an audion for amplification and a crys-
tal for detecung?

A. 1. The hook-up is shown herewith.

Q. 2. Is this a practical method of re-
ception? )
A. 2. Yes: it is widely used in Europe.

WIRELESS SET PRESENTED TO
DELAWARE COLLEGE.

The large wireless outfit that was former-
lv on the roof of the duPout Building, has
been presented 1o Delaware College by the
duPont Powder Company. This wireless |
station was established several years pre-
vious to the war and was used by the pow-
der company for its own commercial busi-
ness. 1t was one of the largest wireless
outhts in this section of the country and
had a receiving and sending radius of sev-
eral hundred miles.

At the outbreak of the war the station
was sealed and the apparatus partly dis-
mantled. Since then it has heen entirely
dismantled. Professor Roy Keggerei, in
structor in electrical engineering, on hear-
ing that the apparatus was no longer in use, |
called on John J. Raskob and other ofhcials l
of the duPont Company and pointed out
that it would make a valuable addition to
the equipment at Delaware College. The
result was the announcement of it being
presented to the college.

Arrangements are now being made 10 |
move the outfit to Newark. One section of |
the apparatus will be erected over the
southern end of Harter Hall and there will
be a 200-foot line extending to a pole near
the temporary engineering buildings now
being put up.

The station will be used by the college
for experimental and other purposes in
connection with the course in wireless.|
Previous to the war a small wireless outfit |
was put up over Mechanical Hall, which was |
used for practice purposes, but this has |
been out of commission since the war
started.

Radio Digest
(Continued from page 418) I

THE CALCULATION OF THE NAT-
URAL WAVELENGTH OF l
AERIALS.

By A. MEeissnEek.

The author maintains that Howe's method |
is too comiplicated. and lengthy for practice
and does mot.give accurate resuits, He pre-
fers the cruder method of multiplying the
length measured along the wire from earth
to extremily of aerial by a coefficient found
by experiment for different types of aerials
Examples: Vertical wire, 4—4.1/; horizon-
tal wire, 1 meter above ground, 5/; broader
aerials, 5/—7/; old Nauen T aerial, 5.5/
small T (ships), 4.5—5.0/; new Nauen T
(broad), 58/, T (breadth =/, height
1/2 10 4/3), 91—10{; umbrella, 6/—8!;—mn:-
brelta, low, with many wires, 8/—10.
Absiracted from Jahybuch der Draltlosen
Telegraphie.
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THE NEW AUDIO FREQUENCY
AMPLIFYING TRANSFORMER

O meet the demand for an

amplifving transformer for
tubes of higher impedence than the
usual Marconi V. T. and for the
experimenter who wishes to try
various ratios of transformation, we
offer the Type A-5 Laboratory In-
strument. Both primary and scc-
‘? ondary have three variations of the
number of turns. The inpedence
berween taps ! and 2 on primary
and 5 and 6 on the secondary being
the same as our well known Type
A-2 transformer. The maximum
number of turns being between taps
1 to 4 on primary and 5 to 8 on

@
AL LIFYING
' IK{T. TRANSFORMER

TYPE A-S

ME APPARATUS CO
CAMBRIDGE MASS @

secondary. For laboratory work,

this instrument is ideal.
Type A2 Amplifying Transformer completely mounted .. .. .. o $7.00
Type A2 Amplifying Transformer without binding posts and panels...... 5.00
Type A2 Amplifying Transformer without binding posts, panel or castings. 4.50
Type AS completely mounted.................. ™~ oAkl 11.00
Type AS without binding posts, or panel.. oBrsd 14 " 7.50
Tvpe AS without binding posts, panels, or supports. .. o . 7.00

Modulation Transformers for radio telephony work supplied at same prices as either
type of amplifying transformers.
25 Wi
ACME APPARATUS COMPANY, coaoridse > Mass.

A Wireless Message from Detroit

Licensed Radio Operators are in constant demand by
the Commercial Land Radio Service, Telegraph Com-
panies, Merchant Marine, Lake and Occan Steamship
Lines, etc.

Minimum Salary of $125 per
Month, Plus Board and Room

is now being paid. Many operators are receiving much more than that.

Our course in Radio Telegraphy, under the direction of S. W
Edwards, U. S. Radio Inspector, offers the highest class instruction
available. New, complete equipment. Day or evening classes. OUp
portunity to earn expenses while here.

Our day class prepares for First-Class Radio Operator’s examina-
tion in three months, night class in 18 weeks.

Before deciding where to get your Radio training. write for our
Free Illustrated Booklet.

DETROIT INSTITUTE OF TECHNOLOGY
303 Y. M. C. A. Bldg., Detroit

New York

STORAGE BATTERIES
FOR WIRELESS SERVICE

Batteries especially adapted for the amateur operator are described and illustrated
in our new Bulletin, No. 175, copy of which will be furnished on request.

THE ELECTRIC STORAGE BATTERY CO.

The largest maker of storage batteries in the world

1888 PHILADELPHIA, PA. 1920
Boston Chicane Washington Denver San Franclsco
Atlanta Pittsburgh silnnenpolls Kansns CIty Detrolt Rochester

Special Ganadian Representative, Chas. E. Goad Englneering Co.. Limlted. Toronto and Montreal

You benefit by mentioning the “Radic Amateur News” wien writing to advertisers,

www.americanradiohistorv.com
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" i Puhbllsthcs ! " "

cas art as- H

RSB, iz | NEW ORLEANS | Club Gossip

méartnonin brasi a.:-rll:cleil"nn WIRELESS SUPPLIES AND g

o, ,_%u_{',.n;';n -(Eh;;ij MINERALS OF ALL DESCRIPTIONS | : (Continued from page 423)

alking. Criticises amateu H E

work " Fl o oty 43231':(1,{2& oES%Em T L R

sulislx(nnmmoneyov:lui;t::fslﬂzl::nnarf;l :::lsdls:l:nsn NEW ORLEANS, LA. HUNTINGTON RADIO ASSOCIA'
Send 81 NOW. Thrift Stamps Taken. Bend 8 Cents for Catalogue Ti l . lTION- } H

16 live wireless men o untington,

G. H. Lockwood, Editor, Dept. 598, Kalamazoo, Mioh.

W. Va,, believing that by co-operation they
could greatly improve and foster the sci-
ence of radio communication in this vicin-
ity, have formed the Huntington Radio
Association. It is planned to make this
association very instructive as well as in-
teresting to those who may care fo avail
themselves of this opportunity to learn
more about this wonderful art.

It ts proposed to maintain a code prac-
tice set, which will be under the manage-
ment of a thoroughly qualified man. By
thus doing it is believed possible to do
away with the major part of the inter-
ference, which is due to lack of familiarity
with the code,

Altho up to the present time telegraphy,
both dampt and undampt, have received
most consideration, it is planned in the
near tuture to take up the wireless tele-
phone of the Audio Frequency type.

Anyone desiring further information
concerning the intentions and workings of
the association is earnestly requested to
get m touch with the president, Mr. W. D.
Sanford, at 1144 Fourth Avenue, or secre-
tary, Mr. C. H. Pinnell, 1101 Madison
Avenue, Huntington, W. Va.

N INSTRUMENTS
.29 Bunnell }SIRUNENTS

JOVE DETECTOR

Handiest, Handsomest, Best.
Sample by Mail, $1.80
Tested Galena Crystal, 25¢
High Grade, Inexpensive Keys, Transform-

ers, Condensers, Spark Gaps, Receivers, etc.
Send stamp for new edition 42RN Catalog.

" (GHEGAN PATENT)

J. H. BUNNELL & CO., 32 Park Place, New York

The “BETTER QUALITY” B-BATTERIES

30 Cells

45 Volts

Our “Better Quality” B-Batteries
are Fully Guaranteed. Note Our
Low Prices as Compared to THE S. H. 8. RADIO CLUB.

Suohomish is rather a small town o

. * . ’ -

B others. Low Prices but High | Western Washington, and consequently it:
S & . high school is not very large and do;s not
Quahty contain a wireless outfit. At the beginning
22.5 Volta 15 Cella 3 ot this school yeur three amateurs wh
A ' i were interested in wireless telegraphy got
CAT. No. Voltage 0fm€eul?s Type Kind Dimenslons Average Llte Valze Por?cre] lo_gether 1o fO_l'nl a club for the purpose

BB-154 221 15 BA-2 Signal Corps, U. S. Army 3%, "x2"x2%" s months  $1.50  s1.25/ ©Of studying wireless telegraphy.
Postpald add Ifc. In Canada and foralgn rountrles add asc. [ \We were fortunate in having at our
B8-158 22v, 15 BA-2 Slgnal Corps. U. S Navy 61 "24"x3" 8 months 2.50 2.20 | disposal a practice set, which consisted of
Postpald add 350. In Canada and forelgn countries add Soc. a buzzer in series with a battery and ar
588-3012 45 30 BA-2 Sol. comb. Navy and Army 14" x8"x6" I year 6.00 4-35| ranged so that four pairs of phones could

Postpald add 70c. In Canada and ferclon cauntrias add $1.00. l be operated by any one of four keys.
’ Every Mouday night code practice meet-
mngs are held.
Business meetings are held on Wednes-
day of each week, during which funda-
menials of radio are studied. Rabpio Ama

B-Batteries on a money-back basis.
TEUR NEWs plays an impertant part in this
stuy Officers recently elected were

DEALERS: WRITE FOR PROPOSITION
THE H. S. WIRELESS CO., 164 Ross St., Brooklyn, N. Y. I Pt ot ey DRaliicss

imiler the supervision of Miss Stevens

If he hasn't our B-Batteries order direct from us,
Remember, we fully guarantee every one of our
Write for the B-Batteries circulars.

ORDER through your DEALER.

but send his name and addresa.

Plans are under way for the construc:
tion of an antenna, which is to be erected
on top of the high school building. In the
near future we expect to be receiving from
many stations both far and near.

FAMOUS BOOKS '

Wireless Course in 20 | Experimental Elec-|No.1. How toMake Wire-
Lessons tricity Course in 20| less Sending Apparatus RADIO INSTALLATION IN MIL-
No. 2. How to Make Wire- WAUKEE SCHOOL.
By 8. liermlnu:kt A. Lescarhoura and LESSOI'IS * l‘i bl A t . R I
H. W, Secor, E.E. Bys. . less :f:;‘#:::ga Elg.l:,’:"a T8, With the purpose of supplyjug ex-service
A that telis you everything | By S, Gernsback and H. W.Secor, E.E. | . 5 .
o Sl pacaibly) WABL e linos Ahout H Two Remarkable Books men as well as others with the opportunity
Wirelews'" starting off in iesson No. | A Course of the thoory and prac- ; to becotie first-class operators and wire-
1 by explaining the Princibles of | tice of Klectrieity for the Experl- Boock No. 1 coutsins 100 pages. L | _
Electrielty.  The second and llnrd}";’"g‘:ﬂ Tl’:lu 01)8 Illm!louh:le‘;llymom’ slze 7 x 5 In. and 88 illustrations, less specialists. a most complete equipment
o of e mos mplete a: m- . " K
;:m:-ﬁu m";lmhg. d'fwl;';;:g"l"k?d Prehenalie treatises of thls speclal | PAPer bggnd:‘ TR 100] JEET of wireless apparatus combined with a
then, by slmlle. ©asy stages. this i‘numﬁtwﬁ"’{,y I);:::sl‘.n':ner‘nj;e u'lrl‘:lh.or:wl: glze 7 x % In. and 90 lllusteationy. thoro course under former army and
Wi r . . . . .
w&ﬁ?ﬁ&":" co'l'uif:emyﬁzfrm 3?9'“"]?:3 the farnous “*Wireless Course ln 20 ’!II'?:::: blo;:‘{;uokn have boen written navy officers, is in pl‘_OCeSS’ of mstal_lanon
less” are unfolded o you by the | lssons and published entirely for the wire- at the School of Engineering of Milwau

use of sueh siroPle languace so skill-
fully used that of necssalty yvou must
understand every word. The subject
18 not treuted nuﬁﬂrﬂclnlly‘ however,
for there_le a whole lesson devoted
to the Theory and Mathiematica of
this epoch markitg subject. To lend
charm to tho Courso. the just loston
iNo. 20} iz devoted to a history of

Wireless and the men who developed
It |

Slze of book Is 7 x 10% In.. 160

pages, 350 llustrations. 30 tables.

Flexlble cloth cover....per copy $.75

Stift cloth cover ‘Ber copy .25 |
Postpaid

EveryY phase of eXperimental clec-
tricity is treoated comprehenaively
in plain Engilsh. It 1s a book not
only for the beginner but for every
experimenter and student of Elec:
triclty. New KExporiments are <ie-
scribed and explained and nearly
every apDlication of Flectriclty in
1ite in  slmple

modarn Is &lven

language.

The book eontains 160 pagey and
more than 400 Jliustratlons.

Flexthla cloth cover...per copy $.7%
Stift oloth ocover. . .per copy 1.28
Postpald

less enthuslast who wants to make
his own radio apparata. They
cantaln more Information on how
te make bt than sny other books
we know of. Only wtrletly modern
radlo apparata  sre described In
these books and the Illuatrations
and descriptions are so clear and
simple that no trouble willl be ex

perlenced in making the inatru-
ments
Book No. |—How to make Wireless
Sending Apparatus . 2%¢
Book No. 2—How 10 make Wireless
Recelving Apparatus ... .....
Postpaid

THE EXPERIMENTER PUBL. CO., Book Dept., 231A Fulton St., New York

kee.

The general plan of instruction as car-
ried on in the Navy and Army is em-
ploved. There is a code instruction room
where cach student is supplied with a head
set and key. Messages are dispatched in
regular commercial order, a routine simi-
lar to that on shipboard being followed.
Students are likewise given careful instruc-
tion in theory and practical instruction in
wireless installation and construction.

One room is devoted entirely to aperat-
ing. and here there are two complete re-

You benchit by mentioning the “"Radio Amatenr News' when writing to advertisers,

www. americanradiohistorv.com
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ceiving sets, A 1 KW--500 cycle transmit
ter, the same as used by commercial com
panies, is to be installed.

The Aerial of the apparatus is on top of
the six-story Administration building of
the School, and its length is 100 feet. Mes-
sages have been copied from all the gov-
ernment high-powered stations in the coun-
try as well as from Europe,

It is the intention of the school to main
tain a regular schedule by the students,
each student being *on watch” one night
a week from 7 to 9 P. M. The aim is to
fit operators for regular commercial ser-
vice, for which the demand is constantly
ncreasing.

In the very near future it is planned to
carry on experiments with radio tele-
phones, as well as the telegraph work. The
students and instructors will be glad to
communicate by wireless with amateurs
thruout the country during signaling pe-
riods, and also for the purpose of carrying
on tests of various sorts.

Contributed by R. W. GENSKE.

CLUB NOTICE HELPS.

Editor Radio Amateur News:
DEaR SIR:

Thanks to Radio Amatenwr News we now
have several hundred members. It will
perhaps be remembered that we were given
a notice in the December issue of the
Radio Amateur News, and it certainly
reaches many amateurs.

This organization, unlike many others,
is conducted solely by boys. Our club
mnagazine, “The Radio Experimenter.” is
also put out by hoys.

We wish the best of success to Radio
Amatewr News.

THE INTERSTATE Rapio CLub OF AMERICA
Paris, Hlhnois.

THE PHILADELPHIA AMATEUR
RADIO ASSOCIATION.

Just a few meetings ago we formed the
Philadelphia Amateur Radio Association
with 25 men present. At the last meeting
we opened our door to 93 men. We con-
sider this an excellent attendance record.

The speakers for the evening included
R. Y. Cadimus, third and fourth district
radio inspector, who offered to examine
men at their homes if necessary. He also
requested amateurs living in these districts
who are operating receiving sets only will

kindly supply his office with their names |

and addresses.

Several experts were present from the
local navy yard, including Lieut. MacKay,
who is in charge of N. A, S. He an-
nounced that they will send Q.85 T. Ama
teur Broadeast at 8:45 P. M. every eve-
ning.

Communications to this organization
should be addrest to H. P. Ioalg, 1902
North ttth St., Philadelphia, Pa.

RADIO FOG SIGNALLING SYSTEM.

Experiments to ascertain the possibilities
of the new radio sets devised by the Bu-
reau of Standards for the purpose of fog
aignalling were made during September
and October in co-operation with the Light
house Burea, with which young lumnr is
cannected, The results of scientific labora-
tory studies, verified by a moith of the
most exhaustive practical tests in actual
service, now bring the word that the light
liouses may be made far more potenl in
their protection to ships near shore in dan
kerons waters by the substitution of a silent
wireless wiessage for the shriek of the
mighty fog Lhorn or the lightuning-like ash
of electric light. “This change, according to
tHsputehies, may he expeeted within a rea
smable time,

You hencfit by mentioning the
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DOUBLEDAY-HILL
ELECTRIC CO. §

“SERVICE” “QUALITY”

TRACE malM

SEND US YOUR ORDERS

If you want prompt delivery of Grebe,
DeForest, Bunnell, Acme, Murdock, Clapp-
. Eastham and all other standard apparatus.

- SPECIAL NOTICE

m¥jThe appearance of our Radio Catalog has been Defayed.
Catalog will be mailed upon request at the earliest possible date.

DOUBLEDAY-HILL ELECTRIC cCO.

RADIO DEPT.
719-21 Liberty Ave.

Pittsburgh, Pa.

“SHRAMCO”

Reliable Wireless Apparatus
Standardized Parts
Raw Materials

“SHRAMCO” switch points and knobs have long been stand
ard. Our 24 page Catalog H contains complete line. Do you
need KD Variables, Instrument Switches, Plugs, Jacks, Coils,
“B" Batteries, Indicating Dials, Etwc.? If so SEND 5¢ IN
STAMPS FOR COPY TODAY AND WE WILL PLACE
YOUR NAME ON LIST FOR FUTURE BULLETINS
WITHOUT CHARGE.

SHOTTON RADIO MANUFACTURING CO.

P. O. Box 3 SCRANTON, PENNA.
Branch—8 Kingsbury St., JAMESTOWN, N. Y.
RADIO APPARATUS

De Forest, Murdock. Pow P

C|Bpp Eastham, Audion Pauel
Distributors — Perfection Tuners
and Condensers. Benwood Rotary
Quenched, HHoney Comb Coils, etc,

"Radisco Agency”

Wireleas School
Established 1911.

Day and Evening Classes.
Correspondence Course.
PHILADELPHIA SCHOOL OF
WIRELESS TELEGRAPHY
Parkway Bldg., Broad and Cherry Sts.

The First in America.

¢ @

TICn Ch Pugngy

$11.00 without bulb
Use Marconl or AudioTron Tubes.
Purts, ready to assemble, $3.50

MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL
RADIO AND TELEGRAPHY Day and Evening Classes
Tel. Beach 7188

18 Boylston Sireet Boston, Mass

“Radio Amatenr News'' twhen wriling to adveriisers
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o3 %e of magazine subscriptions expire this month! With
tremendous advance of paper prices and labor It is
Mllllons certain that nearly all magazines will advance their
subscription prices at {east from 25% to 509,
BY ORDERING NOW YOU WILL SAVE BIG MONEY.

In announcing these wonderful prices it is with the absolute
knowlédge that our readers are offered the lowest prices for
standard Magazines that it is possible to obtain anywhere.
Only by special arrangement with the publishers are
these prices possible, but to take advantage of them.
vou must act quickiy. Don't delay, do it now. This of-
fer is so good that of necessity it must be limited in time.
Just think of buying standard Magazines at reduced prices
in time for Xmas Presents, and they certainly make ideal
gifts being a constant reminder for a whole vear of a con-
siderate friend. Just glance over our wonderful prices, and see
how we enable one dollar to bring you two dollars’ worth, and then
make up your list. When sending your order, don't forget to state

where magazines are 1o be sent. But be *ure you do it now. Yo-morrow means® you may forget and lose this wonderful opportunit
quoted are for subscribers In U. S. A. only, Canadian and Forelgn subseriptions require additional postage. ER v All prices

Publishers
Will Mail the
Magazine
Direct From
Their Own
Office to You.

BiG SPECIAL TO Radlo Amateur News...$2.00] . Jadlo Amateur News...$2.00 ice/|Radlo Amateur News...$2.00| B
“WIRELESS BUGS" Bi Scientifio American..... 5.00|QurPrice| toy's Magazine. .. y _150'0‘" Price St Nicholas o oo 300 Our Price
A5150 amteor | Newaror 33 oy g Evervday Engineering... 1.50 Regular Price ..$3.50] 3. Regut Pric $5.00 4.25’
EJ'E%:::'AE:W'""""' 250 Special || yocuiur Price.s siz0| 7.50 tadlo Amateur Nows...52.00 ———— R I e
. Sverybody’s . . . H
Q.S T 150 to You = (ATt Apr. 1782:50) |Qur Price| padte Amateur News...$2.0(|Qur Pri
Everyd I ¥ Radlo Amateur Neéws. .$2.00 2 - ADF. - t 9 -+ -82.0010ur Price
eraes:,wﬁr"l%"('ﬂw:nn,, ;;2 $1 1 S AR ) 3 0o[Our Pmel' Yelineator ............ 2.00f 4. Youth’s Companion. 2.5 4.00
1 .
- . Regular Price. 4 00f 3.50 ‘I:ﬁ‘s‘ul“nirrnfz‘rlce.".n - ig.:g: f _lle_:u!nr Price 34.50___
— - — a Ftane ws. . .$2.00| . "
; . 32.0 || American Magazine. 2.00|Qur Price|l *adlo Amateur News...$2.00 |Qur Price
Radlo, Amataur ‘News 52.90|Our Priee| foais. A Talie, " 30810 rPrice| AR Massre 200 o o185 O B
lectzical  Expertmenter. 2,50 4 .50 || veploe e 200 4 78 Regular P $3.00f =°
Regulsr Price stz 4.00 || hesular Price -$3.00% T Regular Price. $6.00] el
Q;lgl? Am:leur "’*‘---‘3-33.61}5{@"333&1&,‘"&.'“.‘2; News...ig.gg Our Price
Radlo ; i eless Age. ] 1 X euce . -
' \Vlmlm:m.k“:l_" "'_‘_"__,‘i'ﬂ%lﬂur Price Hiustrated World. 2.00 5.25 Electrical Experimenter. 2.50 6 75
Electrical Experimenter. 2.5 Hegular Price $6.00/ Regular  Price si.sol T C
°'6.00

Regular Price $6.50

Sbecle‘l '“rlllce i Sueclal llJrhz
Redio Amateur News g2 00| i 4 Wiy
o ; -001Qur Price Retall  {Radlo Retall  1Hadlo
Iteless World (London) 275 Club Price  Amateyr | Ciub Boiee A
Regular  Prige 7 4.50 r;'g. Adunlurh:lg.ms ",’5"0‘3 h;:w;; o Magazine Single News)
a6/ Izers .00 375 | 80 Metronalltan .$3.00  $4.75

5 ‘BD";':';":':“ 200  3ep | 1 Modern Priscilla 150  3.00

v r Motor 3.00 4.75

.2; g:::l:rm““'"‘ ::g i:: Motor Boating 200 375
g & . ¥ Munses's Maguzine 3.00 4.75

45 Christjan Heruld 3.00 4.00

’ Conquest {Londoi) 3.7 500 | 20 McCall’s Magazine 1.00 2.75
Cosmonolitan 2.00 3.75 | 45 McClure's Magazine 2.50 4.00

100 Country Lite 500 675 | ": g“:::d :-:2 :;2

60 Current Opinlon 3.00 495 | 2 e . -

30 Dellneator 2.00 375 | 40 Plctorlal Review 2.00 3.25

30 Deslaner 1.50 3.25 60 Popular Sclence 3.00 4.7%

40 Everybouy's 2.00 3.75 | 30 St Nicholas 3.00 +.25

(Alt. Apr. 1 $2.50) 95 Scientitlc American 5.00 6.50

: v 75 foner's 4.60 5.50

35 Etude {For Muslc Lovers) 2.00 3.50 ::(l = AT e

35 FI : St 2.00 3.50 e * 3

. ;:::: t:::::'um 200 375 | 15 Today's Housewlte 100 250

Harper’s Bazar .00 75 | I Wireless Age 2.00 3:50

Hearst's Magazine 2.00 3.75 | 40 Womaa's Uaine Comnarion 2.00 3.75

2 !
35 illustrated  World 200 350 | 60 World's Work 400 475
Literary Digest 4.00 5.75 50 Youth's Companlon 2.50 4.00

For computing together Magazines listed separately. add Class Numbers
beforo title and muitiply by 5, giving our price to you In dellars and cenls

Write for Special Prices on ANY Publication not listed here
We will save you money
== SEND ALL ORDERS TO “CIRCULATION DEPARTMENT"

- EXPERIMENTER PUBLISHING CO., Inc.

233 Fulton Street, New York City, N. Y.

encfit by mentioning the “Radio Amatenr News” wheu writihg to advertisers,
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A Curbstone Antenna
(Continued from page 425)
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If curbstone is cement would suggest
small holes being drilled every 50 feet and
small lag-screws inserted to hold up wire.

Signals were copied on the typewriter
from a naval station 30 miles distant, and
sevzlzral ships at sea came in moderately
well,

The trouble with this antenna, as with |

most others, at the present time is the
high cost of copper wire.

At present the writer has a two-wire
antenna, 300 feet long and 35 feet high
composed of galvanized iron wire, uninsu-
lated, which gives good results.

For receiving purposes it is entirely satis-
factory. 1 would suggest that a similar
antenna be run thru the “back alleys” along
the top of fences.

Many radio experimenters have an idea
that an antenna for receiving must consist
of three or four wires equally spaced on
nice wooden or metal spreaders and sus-
pended as high above the surface of the
ground as possible. Far from being the
case, it is to be noted that any partially
insulated metallic object, clothes-lines,
barbwire fences, metal roofing, house-wir-
ing disconnected from service mains, metal
drain pipes, ornametal metal fencing, old
telephone lines and a thousand and  one
other things connected to a good receiving
set will respond to signals.

Later the curbstone antenna was raised
from the street 10 feet high and the in-
tensity of signals was increased about 25
per cent.

We do not make clains that hanging a
“wet wash” on a clothes-line antenna would
increase the received signals 25 per cent,
or that the listening operator could hear
the signals gradually decrease as the sun
evaporated the water from the clothes:
anyway somebody might try this “idea” and
make a report on the results obtained.

RADIO MESSAGE TO AMATEURS.

Every American naval radio station
flashed a message on a recent Sunday night
to test the proficiency of boy amateur wire-
less operators thruout the country as a con
tribution 10 the opening of the National
Good Turn Week of the Boy Scouts of
America. The message contained the tenth
anniversary grectings of the scouts’ na.
tional council and was sent at the speed
of ten words a minute.

Before the war there were in the United
States 175,000 wireless stations, most of
which were construcied and operated by
boys. With lifting of restrictions in force
during the war nearly as many now are
reported to be in operation. Amateur
operators who received the message cor
rectly and mailed it to national scout head
quarters of New York were sent a book
of radio instruetions.

The call for the message was “‘nah,
and was flashed at abont 9:30 P. M., ex
cept from Chicage, where it went out at
abont 7:30 P, M. Wavelengths used were
1,500 meters for New York, 476 meters for
the Great Lakes station, 600 meters for
San Francisco, the same for New Orleans
and 1,500 meters for Hampton Roads.

AMATEUR PROGRESS,

‘here can be nmo real progress unless
amateurs keep posted on all new develop:
ment in the radio nrt. A very effective
way to do tlds is to secure copics of the
books on varions radio subjects which ap
pear on the market from time to time.
ICeep posted--n good and profituble posi.
tlon may be awaiting von

RADIO AMATEUR NEWS 451

New Big-264 Page No. 13
Wireless and Electrical
Catalog

T ————

I\Will be mailed for 12c in stamps or coin which may be de-
ducted on first order of $1.00. Catalog not sent otherwise.

We regard this catalog as our greatest effort. It embraces every-
thing it wireless worth while. 172 pages with no waste space
devoted exclusively to wireless instruments. Your amateur
friend will tell you that there never has been any wireless catalog
to take the place of catalog of this company and above all that you can absolutely
depend on our goods. There is no need for any other catalog when vou have
this big catalog.

\ big improvement over our
former model. Primary divided
into four sections, with three
dead end switches, greatly im-
proving selectivity.

Secondary divided into three
sections, with two dead end
switches, eliminating harmon-
ics. The c¢hange in the con-
struction of the guide rod sup-
port makes it possible to obtain
a looser coupling. [t is a won-
derful improvement over our
old inode! both in performance
and appearance, Only $23.50.

The secondary on our new
type Arlington is divided into
three sections with two dead
end switches eliminating dead
end effect and harmonics and
giving greater selectivity. The
end support is similar to that
on our Navy type permitting a
looser coupling. It is a beau-
tifully finished instrument.

Price only $10.50.
OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER

THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio

\\\\ RN
Ry

7 | e
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High Voltade
Direct Current

Motor
Glenerators

This unit has a normal
oulput of 100 watts
(200 milliamperes at 500 volts) with a voltage range of 200 to S00 '{ol(s.
The generator is compounded to insure constant veoltage under variable
load. It is furnished to operate on either D.C. or A.C.; a shunt motor
being supplied for D.C. and an induction motor for AC The generator is
equipped with a commutator of 48 segments, reducing the commutator
hum to a minimum.

Unit is complete with insulating coupling and mounted as illustrated on
a hnished base 8” x 20”. Shipment can be made immediately

The motor gencrator tllustrated above is only one of the many newly
designed radio specialties which we have ready for vou. Write us f(_)r
descriptive bulletins which are being issued covering all International Radio
products. Address Department 22

International Radio Telegraph Company
320 BROADWAY NEW YORK CITY

Price, $89.00
f.0.b. Factory—Weight, 80 lbs.

[LEARN WIRELESS TELEGRAPHY

Fascinnling nnd Educational Work -Big Satlarion Prepare Now

The United States Shipping Bonrd is makIng heavy demands uponusfor Dodge-tralned wirmlessape
mora. Travel oll over the world, secure, free, unsurpassed living accommodations and earn a bigsalary
We Also Teaoh Morse (Wire) Telearaphy and Raliwny Agccounting
Sohool establlshed 45 yoars. Endorsed by wireless. railwny and telexraph ofticials. Low
rites.  Studetita can earn living expenses while atending scheol. Catalog Free. Write Today,

Dodge’s Tolegraph and Wireloss Institute 26th S¢., Vatparalso, Indians

You benefit by mentioning the "Rudio Amatewr News” when wril oz ers

waany americanradichistory com
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of the

Radio

In addition every vessel and land sta-
tion in the world is represented and
listed alphabetically, according to
names of vessels or land stations, and
according to call letters; Revision of
American coastal stations under U. S.
Naval control, and their new calls.

WIRELESS MEN
and AMATEURS

The Second Edition

Consolidated

Call Book

The only book in print ofh-
cially listing all the amateur
radio calls as issued by the Bureau of Commerce.
Meets a timely and urgent necessity among radio
and steamship companies, professional and ama-
teur radio operators, and-those having need of
authentic and practical information on radio calls;
radio, telegraph and cable rates, special signals
and gencral radio procedure.

All Amateur Calls Listed

f o

That new and great aid to navigation
—the radio compass—is explained and
is a unique feature of this publication
which will be of special value to
masters of merchant vessels, This
book contains all c¢alls listed in the
new book to be published by the De-
partment of Commerce.

Price $1.00 Prepaid

IMPORTANT

signal stations.
any ot these srations are.

signal station.

Given Free with Each Copy

A Wireless Map of the World in colors is given absolutely free
with cach copy. This map shows the locations of all the high
powered RADIO siations in the world, including the rime
In addivion 1t tells at a glance how iar away
: Of greater interest are the time
zones, which enable the amateur to compute instantly the
correct time for the zone in which he is locared from any time

NEW

i

o

hewnefit b

Order Your Copy Today

Send Cash, Money Order or Check.
pouring 1n and the edition will be rapidly exhausted. All orders
filled in the order of their receipt and first come, first served.

Consolidated Radio Call Book Co., Inc.
41 Park Row, New York City

This book also contains the advertisements of practically every leading com-
pany in the radio field.

¢ O S il e i s ol o - D $ IR S S

iioning the “'Kadio Amatenr Netws” iwhen writing

Act quickly, as orders are
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Use of the Vacuum Tube
for Sustaining
Mechanical Motions

(Continued from page 407)

T T T e TPy

A somewhat different case is that of
Fig. 3, which, however, is merely a differ-
ent application of the same fundamental
principle. The grid and plate coils Lg and
Lp ‘are wound over iron cores having a
gap in which is placed an iron disc R which
is free to rotate around the axis XX. This
disc is provided with a number of teeth.
\When set in motion, the tecth and slots of
the disc alternately pdss the iron core hoke
of the grid coils, inducing an alternating
grid emf. which in turn synchronously
varies the curernt in the plate coils Lp. The
attraction of the latter on the rotor teeth
thus varies synchronously with the motion
of the rotor between a maximum and mini-
mum.  With a suitable angular position of
the coils Lg and Lp around the disc and
proper polarity of the connections, these
varations will occur at such times that the
rotor is kept in continuous motion.

RADIOPHONE VIA LIGHT BEAMS.

An instrument for telephone communi-
cation by means of rays of light, called the
photophone, has been invented by Prof.
A. O. Rankine, of the London Impenal
College. The professor utilized electric
light beams from an arc light. His words
and even his breathing could be heard dis-
tinctly at a distance of eight miles.

Prof. Rankine claims that his invenypon
could be used to produce sound from a
motion picture film.

Prof. Rankine maintains that one of the
chief alvaniages of his system is the

| secrecy of the conversations carried on by

|
|

|

1
1
q

means of it.  Although it may be said 10
be a system of wireless tetephony, words
transmitted by it cannot be picked up as in
the case of wireless telegraphy, but can he
heard only Ly the person addressed and
with whom connection has been obtained.
It may he added that the only disadvan-
tage seen is that a conversation may be
carried on ounly in a direct line.

Practically the same experiment was car-
ried on in America 1wenty years ago, when
Alexander Graham Bell succeeded in speak-
ing over a distance of twenty-two yards,
arid then abandoned his experiments to de-
velop the telephone.

Bv 1this svstem conversation 1s carried
on through a transmitter through which
light beams can be made to tluctuate ac-
cording to the vibrations of the voice.
Thus speaking by light rays obviates out-
side disturbances common to telephone and
to wircless telegraphy and ‘telephouny.

At the recciving end light is thrown on
a selenium elument, which has the prop
erty of conducting electricity better when
it is illuminated than when it is dark. It
is a simple system and amounts to noth-
ing more or less than connecting a piece
of scleninm with an electric battery and a
receiving telephone set.

tg adicrtigsers.

I S ————
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Tobacco Habit Banished
In 48 to 72 Hours

Immediate Results

Trying to quit the tobacco habit unaided is a losing fight against heavy
odds, and means a serious shock to your nervous system. So don’t try it!
Make the tobacco habit quit you. "It will quit you if you will just take
Tobacco Redeemer according to directions.

It doesn’'t make a particle of difference whether you’ve been a user of
tobacco for a single month or 50 years, or how much you use, or in what form
you use it. Whether you smoke cigars, cigarettes, pipe, chew plug or finc
cut or use snuff—Tobacco Redeemer will positively remove all craving for
tobacco in any form in from 48 to 72 hours. Your tobacco craving will begin
to decrease after the very first dose—there’s no long waiting for results.

Tobacco Redeemer contains no habit-forming drugs of any kind and is the
most marvelously quick, absolutely scientific an§ thoroughly reliable remedy
for the tobacco habit.

Not a Substitute

Tobacco Redeemer is in no sense a substitute for tobacco, but is a radical,
efficient treatment. After finishing the treatment you have absolutely no
desire to use tobacco again or to continue the use of the remedy. It quietsthe
nerves, and will make you feel better in every f= :
way. If youreally want to quit the tobacco habit
—get rid of it so completely that when you see
others using it, it will not awaken the slightest
desire in you—you should at once begin a course
of Tobacco. Redeemer treatment for the habit.

Results Absolutely Guaranteed

A single trial will convince the mostskep-
tical. Our legal, binding, money-back guar-
antee goes with each full treatment. If
Tobacco Redcemer fails to banish the tobacco habit
when taken according to the pliin and
easy directions. your money will be
cheerfulty refunded upon demand.

Let Us Send You Convincing Proof

If you're a slave of the tobacco
habit and want to find a syre, quick
way of quitting *“for keeps’ you
owe it to yoursell and to your fam

Tobacco Tellaon
Nervous System

o!u.eo

e —

NEWELL PHARMACAL CO.,
Dept. 675 St. Louis, Mo.

Plense send, without oblignting me in any way,
your free booklet regarding the tobacco habit and

ity to mall the coupon at the vight proof that Tobacco Redeemer will positively {ree
A or send your name and address on me from the tobucco habit.
Ji a postal and recelve our free hook
\’1‘4 ‘mmh lot on the deadly effect of tobucco Nome
i 1y on the human system, and positive | 77 e - cresaras e

¥ obacco Steals

i from You the
i Pleasures, Com= |

dorta, li.lml o8

prool that Tobacco Redeemer will
qulckly freo yon from the habit

Newell Pharmacal Companv
Dept. 675 St. Louis, Mo.

You ben nentionin R 1 r N hen
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these_columns.

fied adventisements unless placed b

Follow these advertisements every month.

Classified advertising rate three cents a word for each insertion.
No advertisement for less than 20c accepted.

0 B X0

OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer you their most attractive specials in

Ten per cent discount for 6 issues, 20 per cent discount f i
_ Name and address must be included at the above rate. 2 e ol T
an_accredited advertising agemcy.

Objectivnable or misleading advertisements not accepted. dvertisements for ghe April issue must reach us not later than March 10,

THE CIRCULATION OF RADIO AMATEUR NEWS IS OVER 34,000

EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Stireet, New York, N, Y.
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Cash should accompany all class-
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Patent Auorneys.

NMan or Woman, atuft J40ywhere; malerials
that cost zsc retail for $5.00. Details iree. Lee
Der:. 5, 34a% University Ave, Los Angeles,
Ca

"Free Electrical and Wireless Apparatus for
selling a houschold article that every house-
wife needs. Let me send you one dozen pre-
paid that sell a1 25¢ a set; catalogue and full
inforniation. Beck Novelty House, 1298 Carroll
Si.. Brooklyn, New York

Aviation.

100 Model Aeroplanes. Good flyers. 15e brinﬁs
working drawing and prices. F. Bruland, Red-
ford., Mich. Wapu—

Books.
Star Amateur FElectrician. FPocket size iz

Joel Tillberg, Proctor, Vermont,
For the amateur wireless man-—The Radio Ama-
teur. Marion, [llinois. Seventy-five cents per
year i - _ ey —
idea Exchange, an Amateur’s monlh!y—v\'eqr
$1.00. Copy 1oc. 1f interested in liclping edit
this magazine, send in your storics, poems,
cartoons, eic.,, At Once! Carl A. Hansen, 828
Eighth \ve,, Brookings, So. Dak. i
Concordia Magazine contains essays, short
stories, travel stories, boy scout news, editori
als, current events and poetry, formulas and
plans. Two years’ subscription so cents. Con
cordia Magazine, 9 Water, York, Pa.
Educational- -Nature laws married and en#agcd
people should know. soc. 130 modern house
building plans and designs, $1.00. Other books,
catalogue free.  Cemiral Company, 601 Ninth
Ave ew York -
Back issues of all magazines supphed by Bos
ton Magazine Exchange, 107A Mountfort St
Boston. -
Wireless Course in 20 Lessons. By S Gerns-
Liack, A. Lescarboura and 1. W. Secor., E. E.
Tells you everything you want to know about
“Wireless”—theory, practice and history. A
clear, concise course on every phase of this

subject. 160 pages-— 350 illustrations, tables.
Flexible cloth cover 7:c postpaid.  Stiff cloth
cover $1.25 postpaid. xperimenter Publishing

Co.. Book Depr., 233 Fulton Street, New York.

Back Numbers R. A. N.—liave you missed a
copy of the Radio Amateur News? Now is your
chance to get it. We can furnish copies of the
August, September, October, November, Decem-
ber and January issucs at isc each. Orders
tilled  immediately. Experimenter Publishing
t_p, RBook Dept., 233 Fulton Street, New York

ity

Experimental Electricity Course in 20 Les-
sons. By S. Gernsback and H. W. Secor, E. E.
A course of the theory and practice of Elec-
tricity for the Experimenter. Every phase of
experinental cle€tricity is treated Comprehen
sively in plain knglish. New experiments are
described and explamed and nearly every appli
cation of Electricity in modern life is given.
160 pages--4o0 illustrations. Flexible cloth cover,
sc postpaid.  Stiff cloth cover & postpaid.
Lxperimenier Publishing Co., Book Dept., 233
Fulton Street. New York

Business Opportunities.

Raise Giant Rabbits for Me. [ Turiish Dreed
ers cheap. and buy all you raise at jo to 6oc
per pound alive. flundreds make big money
Send 10c far Breeders’ [nstruction Kook, con
tract price list, etc Frank Cross, 6407 Ridge,
St. Louis, Mo

Luminous Paint mukes watchies, clocks, ets
visible in the dark: eleetric light switch plates,

lmll chains, visible at night; easily applied
arge Pottle soc (coin) prepaid. Send 1c stamp
for circular. Hluminant 744, No. Lock-

wood, Chicago.

Raise Silver Foxes. Exceptional opportunity

large profits. Easy to raise, will not interfere
with your regular occupation if desired. Par
ticulars_free ryz, 524475 S. Maplewood

Ave.. Chicago.
$30 per 100 paid for names and addresses. Par

ticulars free Victor-King Co.,, 316 Bromfield
St Bnilon_hfn_ss

Song  Poems
Song-Writers Manual & Guide Sent Free!
Contains  valuable nstructions and  advice.
Submit seng-poemis for examination. \Ve will

furnish music. copyright and facilitate publi
cation or sale. Snickerbocker Studios, 3n
aiety Blde., New York

Earn 35 Weekly, spare time, writing for news-
papers, magszines. Expericnce unnecessary; de-
tails free. Press Syndicate, s665. St. Louis. Me.

Be a Mirror Expert. $3.510 a day: spare time
home at first; no capital; we train, start you
making and silvering mirrors French method.
Free prospectus. W. R, Derr, Pres. 579 Decatur
Strect, Brooklyn, N. Y.

. Secret Service Operatives and Detectives are
in demand. Earn big money. Travel every-
where. Fascinating work. Learn this profession
by home study. ~Particulars free. American
Schoo! of Criminology, Depr. R, Detroir, Mich.

Selesmen Wanied.

Young Americas. Sells cverg family, 100% up.
A future for U. Permanent. Sample joc. Dept. !
J. Box 577, Stanley, Wis,

Health.

My-T-Fine_Scalp Cleaner. A new hair wash.
Perfect dandruff ‘eradicator. Cleans the scalp,
strengthens the roots, preserves the hair; ab- |
solutely harmless; 25 cents posipaid. y-T
Fine Scalp Cleaner, No. 564 Central Avenue,
Brooklyn, N. Y. Agents wanted.

Pyorrhea (Rigg’'s Disecase — Bleeding or
Swollen Gums), H. E. Kehty, D.D.S, M.D,

pyorrhea specialist for 15 years, has developed

a- successtul home treatment for pyorrhea
Purifying, healing, preventative.  Full month’s
treatment, $: posipaid. _ Or, write for free

booklet.
Brookiyn.
‘Tobacco or Snuff Habit Cured or no pay; &1
if cured. Remedy semt oun trial. Superba Co.,
SB, Baliimore, MvtL

Pyorem Mifg. Co, 439 Sevemth St
I\’f Y

Miscellaneous.

Three Master Keys: (pen average locks., soc
set.  Lattime, Locksmith, R78 Dexter St., Méd- |
fort, Mass.

Motor Engines and Dynamos.
Complete set of drawlings of the Liberty :2

Engine. A United States Standardized Aireraft
Eugine. Giving all views with number of
arts, of parts. |

names of parts and weif_hts
'

Mail $1.00, Dept. A, Ocean Pubbshing Co, 25 |

Milions spent annuslly for ideas! Ijundreds
now wanted! Patent yours and profit! Write
today for free books—tcll how to protect your-
self, how 10 invent, ideas wanted, how we help
you sell, ete. 301 Patent Depr., American In-.
dustries, Inec., ashingtion, D,

e m——

For Inventors.

Brooklyn Experimental and Tool Co., 4b2
Rld!iewood Avenue, Brooklyn, speciallzes in
small money-making articles. Send your ideas
to us for iree advice as 1o practicability and
estimate for model and patent. All commu-
nications strictly conmfidential.

Inventors—We do experimental, model, tool,

die a,nd'jlg work; light manufacturing. Miller

& O'Brien Mfg. Co., North ‘Saint_Paul, Minn,
Inventors: Models, dies, tools. 28 years’ ex-

perience, work guaranteed, lowest price. Manu-

faciuring of specialties our hobby. Peerless Die

&} Tool Co., 121 Opera Place, D. B. Cincinnati,
1o,

For Advertisers,
Money ? Jacobus Art Ads. make small space
ay big dividends, price $5.00. Write today.
iacobul Service, 1073 Sanford Ave., Irvingion,

e

tor Men.

Safety Razor blades resharpencd, double edge
3sc per dozen; single edge, 25¢c per dozen; we
pay postage, White Star Safety Razor Sharp-
ening Co., 611 Chestunt St., Northside, Pitts-
burw

Detectives Earm Big Money. Travel; great
demand; experience unnecessary; we train you,
write for free particulars. American Detective
Sverem. 1068 Broadway, Y.

~ Rubber Stamps.

Rubber Stamps made to order.
Company. Zanesville, Ohjo.

McCadden

Song W riters.

Song Writers: You vannot afiord to miss our
proposition. Refcrence, any bank or first-class
sheer music house. }V'amer C. Williams & Co.
N-ne. R.. Indianapolis. Ind.

Stamps and Coins.

V. 42nd St.. New \fork City,

News Correspondents.

Earn 325 Weekly, spare time,
newspapers, magazines. Expericnce
sary; details free Press Syndicate,
Louis, Mo

writing for
unneces- |
566 St.

Prinung.

3000 two cclor labels $§1.25] Irvin J. Wolf, St
tion £, Philadelphia. S

1,000 Newmarket Bond letterheads, prepaid,
$250. Envelopes, $275. Echo Printery, au
wautosa, Wis. - - -

Fifty classy name cards printed in gold, ©
Durse. Dept. 50, 25 Mulberry, New York Cuy.

Emboesed note sheets and envelopes, hun
dred each, dellar eighty. Daniels Co., Pittston,

a.
S,

Postcards.

24 fun creating cards, 10c silver. Durso, Dept.
s0. Mulberry, New York Ciry |

Beautiful art post cards, photographs; state

wants; samples 2s¢c. Art Studio, 826 C.alhoun

St.. Ft. Wayne, lnd

Tricks, Puzzies and Gumes.

I15¢ parodies on latest songs, 10c.
Dynes, Winchester, Ind

= El_eqlr-i:ll Sup_p-lies and Appliauces.
Auction bargain, Zooo complete somen.ng out
fits at 38c cash (money order). Soldering iron
alone worth more. Harry uchs, 18os Pitkin
Ave., Brooklyn, N. Y. — — =
Experimental Electricity Course in a0 Les- |
sons. By Gernsback and H. W. Secor, E. ’
|

Charles

A course of the theory uand practice of
electricity for the experimenter. Every phase
of experimental electricity is treated comprehen-
sively in plain English. New Experimenta are
deseribed and explained and nearl{ every appli-
cation of electrlcity in modern life is given.
160 pages—400 illustrations. Flexible eloth cover,
I ¢loth cover, $1.25 postpaid.

sc postpaid.  Suff
Book Dept., 213 {

,x')erimemer Publishing Co.,
Fulton Streer. New York.

Coins, medals, paper money, antique hrcarms,
Indian relics, curies. stamps atalogue {ree.
Antique Shop, 33a South 18th, Philadelphia.

25 Mined Stamps with my a/c approvals,
5¢. _Burchnell, Monroeville, ’lmio

“Best One Cent Approvais in Amenca™. F. P.
Hand. 1117 So. 6oth St., Ph_ila_(!elghia, Pa.

200 all different stamps, including Bosnia, Ba-

varia, China, Guatemala, Bulgaria, Bohemia
Poland, Turkey, etc., and Dime Stamp Albun,
only one to a customer, all for a5¢. Our ap-

proval sheets contain Barglms priced at 1c to
c Net. 150 different U. S. Postage and Clvil
War Revenues for only 75¢, Indiana Stamp Co.,
Dept. E., Indianapolis, Ind.

100 Different Stamps,
s6oo Prairie, Chicago. -5
Have you seen The Stamp Herald? Fincst
monthly stamp paper published. Subscription
soc a vear, 3 months® trial for 10c. Stamp Herald
_P_L)ll)!ig!!in_g Co.. Dept. E: Indianapolis, Ind.

100 foreign stamps, 15¢. 100 U. 8. stampa, 5.
Veale, Box 1362, Detroit, Michigan.

12c.; 200, z7c. Michaels,

~ Stammering.

St—Sln-t-l-t.cri.ng and Stammering curcd at
kome. Instructive booklet free. Walter McDon-
nell. 121 Potomac Bank Bldg., Washington, D. C.

Scenery for Hire.

Collapsible Scenery for all plays. Amela
Grain. Philadelphia, Pa. =

Telegraphy.
Telegraphy (both Morse and Wireless) and

railyay accounting taught thopoughly and
quickly. Blg salaries now paid, Grest oppor-
tunities, Orden and Largest School, Est. 45

ears. Catalog free. Dodges Institute, a5th St

alparaiso, Ind.

Personal.

The Salesman Wins. Thousands of positions
cpen. We teach traveling salesmamship by mail
and guarantee offer of position or refund tuition.
For interesting particulars, address Kansas Vo-
c¢ational Bureau, Mlltonvale, Kan.

’;.‘In benefit by

mentioning the “Radio Amateur News” when twriting te advertisers.

Www.amednamad_
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Exchange—{Continued)

Atteation Amateurs! A handsomie detector
stand; fibre base with felt bottom; aluminum
standards, with binding posts, complete, ,Izsc
gostpaid; you will want one; send today. he
kyline Radio Co., Canon City, Colo.

Rheostat, new panel design, only seventy |
five cents. ""B” Battery switch complete sixty
cents. Knob only, fifty cents. Switch lever,
ten cents. Other bargains. Satisfaction guar-
anteed. Literature free. Watch for specials.
Write, Stratton Electric Company, a15 Federal
Street, Greenfield, Mass.

_Arlingtm_x tested silicon or _gale;la._ -ls_zeu—ls‘.
Philadelphia Radio  Supply, s7r4 [Hazel Ave.,
Philadelphia.

Wireless amateurs you can build things bet-
ter from working drawings. Send $1.00 today
for set of blueprints of an amateur wireless re-
ceiving set. orthwestern Blueprint Co., Port-
[and, Oregon, Box 331.

The Audion. Its early history and develop-
ment, Electron Theory and Trigger Action.
Compiled by a Chief Electrician Radio, who was
stationed at the Naval Radio School as instruc-
tor for two years, written by an old amateur
for the amateurs, in words that they can under-
stand. Also blueprint diagrams for hook-ups
for Receiving Damped Signals, using both air
exhausted and gas bulbs. Receiving undamped
signals and regenerative circuits. Two step,
:\mgliﬁer using same (A) and (B) Batteries for
both steps. Wireless Telephony with Power
Bulb. Working Blue Prints on how to build a
“One to One” transformer for use with Audion
Amplifier. All for Two Dollars. Address T. Q.
McKenzie, 104 Warburton Ave., Yonkers, N. Y.

Leumite the new ultra-sensitive detector
crystal. Marvelous for fine adjustment and
clearness or signals. Used by the U. S. Navy.
Generous crystal 2sc, ¢oin. Leumas Labora-
tories, 1306 Park Ave., New York City.

Complete Receiving Sets, $7 and up. With
1,000-ohm receiver, tested mineral; guaranteed.
Bulletin for stamp. Jenkins, g23 Purchase St.,
New Bedford, Mass.

For Sale: nickle plated switch contact points
% inch x !4 inch. Price 36c per doz. Switch
arm and knob 134 inches diameter 3 high
equipped with any length arm requireé. All
kinds of panels and cabinets made to order.
Write for prices. M. Bovard, Grove City, Pa

Aerial Wire, seven strands No. 22 solid copper.
100% radiation, shipping weight 15 Ibs. per 1000
feet. Sent postage. No. C. 0. D’s.; immediate
delivery; this grade worth $15.00 per thousand.
For a limited time am selling at 1 cent per
foot. $9.00 per thousand. Lee A. Bates, 8 Moen
St., Worcester, Massachusetts, Call 1 G Y.

Audio_frequency amplifying transfnrmers, $4.00
: ne transformer with one Western Vt.o
gives an energy amplification of 450 times.
ﬁldams & Hilhard, sq10 Fulton St., Chicago,

Audiotron Detector-Amplifier double filument
$6.00. Audiotron Detector Panels, $15.00. Audio-
tron B Battery 45 volts guaranteed one year.
$6.00. Ncbraska Radio Company, Omaha, Nebras-
ka, 918 North 4oth Street.

Going out of business—Will scll_?h;p. 2500
meter mahogany finish panel receiving set

$20.00. 2000 meter mahogany finish loosc.coup-
ler $10.00. 1Boo meter loose-coupler $5.00. Mur.
dock tuner $200, Murdock 2000 ohm phones
$3.75, Murdock .3000 ohm phones $1.75, Murdock
oscillation transformer $3.75, Murdock Aerial
Switch $2.75, one pair slightly used, Stromberg-
Carlson 2000 ohm phones $8.00. Hinz Electrical
Co., 234 Palmer Ave., Syracuse, N. Y.

Just off the Press. Design and Construction i
of Audion Amplifying Transformers (Radio and
Audio-Frequenc .Types) By Edward T. Jones,
late Associate Editor Radio Amateur News. The |
transformers shown in this book have never been
described in print before and have usually been
considered a manufacturer’s secret. The designs
are very rugged and simple. A book that every |
radio * u%” should have. Written so you will
understand ever?r word. Price 25¢ postpaid. Ex-

erimenter Publishin 0., Book Dep't.,, 231-A
Fulton Street, New York City.

How to Make Wireless Recciving Apparatus.
lm'pages, 9o illustrations. Only strictly modern
radlo apparata are described in this book and
the illustrations and descriptions are so clear
and simple that no trouble will be experienced
in making the instruments. Paper covered. zsc
ostpaid. Experimenter Publishing Co., Book

How to Make Wireless Sending Apparatus.
100 pages, 88 illustrations. Written and pub-
lished enhrelir for the wireless enthusiast who |
wants to make his own radio apparatus. Con-
tains more information on “Low to make it”
than any other book we know of. Paper boumml,
250 postpaid. Experimenter Publishing Co.,
Book Dept., 233 Fultan St., New York City.

Wireleas Course in 20 Leasons. By S. Gerns.
back, A. Lescarboura and H. W. gccor, E E.
"]".-ll‘n vou cverything you want te know about
Wircless"—theory, practice and history. A
clear, concise course on every phase of this
subjeet. 160 pages—3so illustrations, 3o tables.
Flexible eclotly cover. 75C postpaid. tiff cloth
cover, $1.2¢ postpaid. xperimentsr Publishing
Co., ook Dept., 233 Fulton St., New York.

You ben c}ir ;y-

Buy, sell, exchange wireless and eclectrical
oods. Murdock, Clapp-Eastham, Thordarson,
%rnndes, etc. Send joc stamps for ‘our circu-
lars listing new st:\nt{nrd apparatus at less than
manufacturers’ prices. We have to exchange

Wireless, Electricai, Optical, Cameras, U'rinting |

Presses, Typewriters. Large list free. LaRoy
Zehrbach, jo College Ave., Iliram, Ohio.

For Sale 1 K. W. Mounted step up trans
former $18; not for wireless; write for_deserip-
tion; a bargain. Victor Yann, 512 Catherine
St., Syracuse, N. Y i

Sale. 43 Modern Electrics 1909-1916. Waldic,
21 Woodbury St., Beverly, Mass.

Bargain: E. . Co. Navy type loosc_coupler;
never used; guarantéed perfect; cost $18.00;
:;rs( $15.00 takes it. Edward Webb, New Lon-
on,

Oliver ?ypewriter for Wircless Set. Joe Shaw,
Trout, La.

Bargainq—wireﬁss a pa?a_lug, small bench
lathe, polishing head, field glasses; fine con-
dition, cheap. 242 Grove, Melrose, Mass.

Sell 3x5 printing press including font 1z pt.
type, paper, etc., 5x7 plate camera (Seneca)
including 10 unusz:d5 plates. Or exchange for
wireless apparatus. Rex Jule, Bucksport, Maine,

For Sale cheap, wireless instruments; will
sell lot for $25; send for list. Stephen Jarvis,
& McKinley Ave., East Orange, N. J.

For sale: wireless course in good condition:

cost $45, sell for $:8. This includes (heory.I

laws, etc., four test books; just the thing for
the beginners. PP. Genuine leather note book,
size s5xy% inches with 100 sheets of paper for
same; bargain $2.50 PP, Hockey skates, bev-
eled edges, nickel plated, never used $3.25 PP.
{10) Hawkins electrical guides new $8,00. No.
6 Remington typewriter, good condition, $r4.c0.
Edward Spadoni, Summit, 1Il.

Exchange: 1470 High-grade foreign and U. S.
stamps, with album, for loose-coupler and de-
tector. Lester Wertz, Temple, Penna.

Selt Murdock 55 Phones, 3000 ohms, ;g_.so._fx--
change for 43 plate variable. Clark Rice, Jr.,
Main Street, Baton Rouge, La.

For Sale.—Radioson detector and potentio-
meter, cost $7.50; first $5.c0 takes them. Charles
Pyne, Quarters “L” Navy Yard, N. Y

For Sale: De Forest triple coil unit receiving
set of ten panels complete with veriner con-
densers, eighteen honeycomb coils and bulb;
purchased {rom factory November igig; what
offer F. O. B. Sidney Pearce, Box 88, Charles-
ton, Washington. s

Combined telescope and microscope, 12 diame-
ters, $3.50. No. 2, Chemcraft set, $3.00. Steam en-
ginc 1_in high, $1.00. Daisy air rifle soo shot,
$¢1.00. Constiuction toys, $14.00 worth, $8.50.
New Rogers jigsaw grinder and drill, $6.00.
Counter shaft, $.50. Erector motor, $i1.0c0. Con-
trol base, $.5s0. Meader G. Pattingten, Aurora,
New York.

Sale: Storage battery six-volt, sixty ampere-
hour, absolutely new; first $14 money-order
takes it. Preece Jr., 4 Rhoda Court, St. Peters-
urg, Fla.

For Sale: Electrical and wireless apparatus.
Motors, Tesla coils, spark-coil, etc. \Write for

rice and description. Stanley Miner, Winne-

ago, Hlinois.

Will trade or sell, all kinds electrical appara-
tus for wireless apparatus. Will sell or trade
stamp collection and chemistry outfit. Carlton
Kohler, z000 Humboldt, South Klinneapolis, Min-
nesota.

Quick Sale: Stromberg Carlson Telephone
$8.00, Murdock 1500 ohm leadset complete $2 50,
Murdock 8 ohm $1.00, Ducks audible alphabet
$1.00, Century buzzer $1.65. Fine key $1.00.
Send stamp for descri‘;uons; would like to buy
or rent an Omnigraph No. 2 and records for
wireless. Ivan A. Juline, Knoxville, Iowa.

Bargains: Doran 3000 coupler, §7.50; 0 am-
pere D. I’ D. T. switch, would make two light-
ning switches, $4.50: 35 ampere D, . s
switch, $1.50; lightning switch, $200; Erector
motor, $1.501 small: fixed condensers. $40 each.
Other goods not advertised. Prepaid. \Write,
Johinston, 9 Rutherford, Binghamton, N. Y.

For Sale: Wireless instruments, send stamp
for list.  William Hanlon, s8oo Margaretta St.,
Pittsburgh, Pa.

Rotary Converter o D. C. to A. C. 13 II
Pecrless machine, hnrznie. $28. A, Heberlein,

Dept., 233 Fulton St. New York Cits j 258 Meleose Ave i

Wanted: Gasoline driven cycle car; all lct
ters answered, or a Syplher Junior car. M
Gleich. 164 Ross St., Brooklyn, N. Y

For Sale: Mesco 2z inch coil, $8.00, Electro '
kilowatt transformer coil, $6.00. Electrolytic
interrupter, $200 necessiry to transformer
Folger Frost, Summit, New Jeruey.

For Sale: Audion V. T. $6.00; %240 de Forest
reccpticle $1.50; $5.50 Murdock plones 1000 ohins
$4.50; also loading coil, cetector: variable con
denser, .o005; fixed condensers; 6o ft. aerial;
telcgraph set. Write for prices and description.
Kenneth Easter. Q'Neill & Ceo., Baltimore, Md

For Sale: Full bakelite panel, with doubld
filament Audio Tron bulb and “B" batteries
Tirst $1a money order takes. Sent prepaid.
Gen. Birdsall, I{ampton, Iowa.

Will pay cash for a Thordarson or Packard.
1 K. W, transformer and coandensers to go with
transformer; also have large assortment of
radio sending and receiving apparatus 1o trade
iacluding 3 inch coil outlit compicte De Forest
audion, Brandes, sporting googs, books. All
letters answered. William C. Babecock, Head
St., Pean Yan, N. Y

For Sale: The following articles are brand
new. Electro 8 yolt-i0 amperes dynamo direct
connected 10 4 6 inch red devil ‘water motor
bolted to an iron base; first $18 takes it. 2
audiotrons at $4.00, Murdock No. 344 receiving
transformer, $5.7i,, Barr Mercury cup detector,
$400, also 4 H. P. gasoline engine in A-1 con
dition, $15.00. Write for list on audion ac
cessories.  Am leaving town and must sell
everything. Write for list. Wanted a cycle car.
M, Gleich, 164 Ross St, Brooklyn, N

For Sale: Grebe Short Wave Regenerative
Receiver, complete half kilowatt transmitter,
cabinet receiver, telephones, variables, vacuum
tubes, loading coils, large honey-comb coils
and mounting, long wave coupler, variometers.

J1spose of—leaving city. W. N, Durham,
1333 Pine Street, Philadelphia, Pa.

Exchange—$15 wall tclephone for pair Bald-
win phones or sell for $10. Donald Berkey,
1026 Cleveland Avenue, Niagara Falls, New York.
Sale: Chambers Navy Coupler, $7.50 prepaid.
%Irmslrong. Grand View Hotel, St?7ls’ctfrs!§)urg.
Fla.

_Attention Experimenters—Am compelled to sac-
rifice a large amount of high grade wireless and
electrical apparatus including large variable con
densers, audion bakelite panels, tubes, bases,
imqbs, 1icklc;hiorms, celluloid jar storage bat-
eries, etc. one, write or call. 8
Madison St., Brooklyn, N. Y, i &

$65 Grebe CR4 like new $50. General Radio
calibrated variable $i0. Manhattan inch c¢oil
$17.  Bunnell g; key $z.50. Murdocf( gap 7sc.

Murdock $s5.00 Sending condensers §$3.50 each.
Murdock $3.25 Sending Condensers $2.75 each.
lBu_nnell $2.25 gap, $1.25. Bunnell $3.50 gap $a.25.
{; inch coil $2.ou.. New $z5 Murdock rotary gap $20.
$[,\w.n Uﬁned I\[szreless un_m];)]unled variables both

.00, unnell 31500 variable, plates touch $6.co.
$28 Ommgrn}:h $: Delivery puaranteed. in-

cent Natalish, Jr., 68 West s6th St., New York

1ty.
L A —— — =

Write your name and ad-
dress plainly, mail us both,
and by return mail you
will receive your

Skinderviken
Transmitter

BUTTON

Electro Importing Co.
231-A Fulton St., N, Y.

Gentlemen :—

Enclosed please find One Dollar.
Ship at once one Skinderviken Trans-
mitter Button to

Name ...
Address
City

State . ALy

mentioning the '"Radio Amatenr News™ tohen wreiting to advertisers.
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NAME );.lo}'l'\
ADDRESS

/ = FILL (N THIS COUPON FOR
SR YOUR COPY OF

ftesy Cyclopadis Cotalog o, 31 o0 ) Our New 176 Page Cyclopedia No. 21
i, ineiudis Treatise @ IT (S WAITING FOR YOU

Free Wiroless Course 1 30 Full size fac-simile of our catalog just as it looks when you get it
IS 1-2 INCH THICK WEIGHT ALMOST 1-2 POUND

@I A VI Y] 7 Yh 7aVii @Y7 @YITAN L TRY LN [ T8V T8N I 7AYI /@Y 78V

N NN 263 lllustrations :
e ——— A Few Interest-
— = ing Things from
— = = Catalog No. 21

Troatlse on \Wireless Te-
legraphy by H. Gerns-
buck, Editor Electrical
Experimenter and Ra-

Wireless @Electrlcal \ TR

The ‘Wireless Law of
1912—all about It

l ¥ wll.:n: you un‘ do and
whxl you Ccan t.

y c Ope | Hew to receive and send

« \\\ Radio messages.

How far you can send
mesdsages
i Table of wave lengths,
& of principa] U, 8 &
forelgn Radlo high pow-
~ er siatlons
How to recelve ume aig-
oals by Badlo

- \] / How to construct an
amateur aerlal,
[ afa l f How to use the test

buzzar.

How to join the ‘‘Badlo
league of  Amerlea’”
FREE, Including appll-
callon blank.

) A
> / How teiephone recelvers
/ & are wound and bullt,

/ - tested and magnetized,

/ . ) 3 pages, 2 Ulustrations.

2 ra ,I /( N Experiments with a pony

/ telephotie recelver, with
6 fillustrations,
> /
f

/) \ Wireless Coden: Morse,

( L ( Cobtinental. Navy,

’ Experiments with epark

[~ { colls, 3 pages.

k 3 ' How to pbotograph elec-
= e - O i trlcal dlacharges
= VL) {sparks

& r All about storage bat-
1

terles, how 1o test
them, recharging, etc.

Tesls exporiments, 2
pages.

2z = F o3 How to make Selenlum
‘ = = Cslls (illustrated)

FRE with this woao-

derful cyclope-
) 7 dia—20 coupons for our

160 page Wirvliess

= 380 Ilustrations, 3
- % tables. Catalog explains
f e { how you can gel thls
e Course absolutely free.
~ S —_——

., M “THE

The Electro ImDOl'Il %CO. LIVEST

231 FULTON STREET NEW RK '
“EVERYTHING FOR THE EXPERIMENTER” [l GBTOLOC

N this cyclopedia you will find 116 pages E. I. Co. for quality and workmanship. Talkers, High Frequency Apparatus and

all about radio. One of the greatest  Other things you will find listed in this ggliggesl-ubi"“‘{!gfepﬁzﬁs Crambpn ] |
i )
catalogs of its kind in print. catalog: Electrolytic Interrupters, Bull-  ;ora¥ HR0h co it (Hee ks, ete., et ;

You will find in it dozens of wireless in- dog Spark Coils, Chemical Outfits, Omni-
struments of the fan E. I. Co. make. graphs, Code Practice Sets, Telegraph In- IN A WORD THE MOS)T COMPLETE
]E Remember always that this company was struments, Primary Batteries, Storage Bat- CATALOG IN PRINT
Ed

the FIRST to make and sell wireless instru-  teries, So]cnonds Hydrometers, Volt and — — ————
ments, the first wirele utfit having been  Ammeters, Ballerymetcrs, Electrolytic Rec- ELECTRO IMPORTING CO.
placed upon the market by them in 1904. tifiers, Rheostats, Tesla Coils, Nickel Plat- ,3i 4 FULTON STREET NEW YORK. N. Y.
The E. I. Co. knows how, because it has the ing Outfits, Lighting Plants, Dynamos and £ —
experience. Others imitale but cannot equal *© Motors, Microphones, Detectiphones, Loud **Everything for the Experimenter

>

R TR e VI TR VI AT 8T h TR TaTII AV 8

TRy

mAM.ﬁM TaYKreCLTaYivaYllraxk r@viraviiaityetl raxiTaTlivviTax et X TaYiyaYITaX) TN T@ITaXITAVI A oV /aIvaiI/8V /A @il Yl FaVIi7a T "aNi{T 81 TaV T Faiirah raYiiraV AV raVlira\. Ve

Jou Lenefit by mentioning the “Radio. Amatewr News' when toriting to aduvertisers.
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Flexible
Covers

H;dy
Pocket-

Size @
Yolumes if¥e's

EVERY electrician,

Just what you need to know to succeed in ELECTRICITY

every engineer, every mechanic should know

abo_ut these wonderfully helpful instructive books, which give in
_plain words a complete working knowledge of electrical engi-
neering in all its phases.

~ You run into some new electrical problem almost every day. The
information you need to help you in your every day work is in

HAWKINS

ELECTRICAL GUIDES

These books place electrieity at your finger ends. They cover every imaginable
subject, priuciple, theory, problem, trouble, and way of doing things electrically.
Ev Wbject is indexed so that you ean turn right to It. They are a study course
and a ruference gulde in one, written in plain every day language—no wasted words
—only what you need to know—chock full of up-to-the-minute electrical knowledge.
The guides are a complete course in electrical engineering. They will help you in
every detail of the day's electrical work. You can’t ask an electrical question that
Hawkins Guldes can’t answer.

Pocket-Size Flexible Covers

What Electrical Men Say

Helped Him Make Good

“It is only right for me to recom-
mend highly the Jawking Guldes. for
they have been of the greatest asslst-
anco to me in placing me
present position as Superintendent of
Construetion Department of one of
Ohio's larkest Electrical Companies.
I would 1lke 10 ‘sre every man have 2
set of Hawking Guldes.”

Geo. Knecht, Columbus, Ohio.

In the Naval Electrical Dept.

'The Hawkins Guides are grest
help to mo in the Nawal Electrical

Department, which they cover very
thoroughly.” J rnell.
U. 8. Heceiviug Bhlp, Brooklyn, N. Y
Superintendent

“I nm now superintendent of the
Dunnvillo  Hydro - Electrig  Systerus.
aud Hawkins Guldes were a great
help to mo in holding down a re-
sbonsllblo position.’

W. B. Swartz, Dunnsille, Ontarlo.

Wircless Operators

*l hare worked wircless for ten
years—but I wish I had these books
Yenrs ngo, ns thoy have saved e a
@reat deal of trouble.”” |1, Marshall.

Bteamer M & B No. 2,
Walkerville, Ont.

The books are small enough to slip into your coat
pocket—handsomely bound In Hexible black covers

You can carf¥ cach volume with you untdl you have
mastered its contents. 3,300 pages of actual Information
and 4.700 illusiratlons. Once you see these books and
put them Into acrual use you will never agailh want to be
without them. Try it at our expensc.

SEND NO MONEY

Tt will cost you nothing to recoive these books—to look
thein over-—ask them all the Questions You can think of

-use them in your work—study them—plek up some
informatioh that will increase your earning sblilty, Weo
wifl ship you the entire sot of 10 volumes entirely FREE.

This is a sign of our confidence in the guides. Iure
gold docs not object to being tested. Keop them for
sevon doys and Il You do not declde that you cant gat
along without them. return thetm to us and owe us
rothing.

When you decldo to kcep them you ouly have to pay
$1.00 down and remit the balance of £9.00 on tiio easy
paymont of $1.00 a mounth till pald for.

Use this coupon o get the books. It wili pay you
many times over

THEO. AUDEL & CO.
New York, N. Y.

72 Fifth Ave.

¥ and we ship them
for your inspection

ot

Moy ol

RAILWAYS] oAk, - _,_"f $1Per

MOTION '+
PICTURES}:

UToRgenes): 2 3’ :.‘ _ 7 $1 Per

READ THIS PARTIAL LIST OF CONTENTS
NO 1 Contains 348 pages, 388 lltustrations. Electricel
> siens and symbols—statle and current electricity
—primary cells—conductors and insulators—resistance and
conductivity—magnetism-—induction coils—dynamo princlples
—classes of dymunns--aumutures—wmdlngs—cnnunuuuon-
brushes, ete.
NO 2 Contalns 348 pages, 394 lilustretions. Motor
. principles—armature  reaction—motor stariing
calculations—brake horsepower—selection and in tallatlon of
dsnamo and motors—galvanometer: standard cells—current
mezsurenent — resistance 1aeasurement — voltmeters watl-
meters——ratt hour meters—operation of dyiBinos- operation
of motors. etc. -
No. 3 Foutains 300 pages, 423 iustrations.  Distrib
lion systems—wires and wire ealculations—
side, outside and underground wiring -sign  flashers—liglt-
ning protection—rectificrs—storagoe battery systems, eto
NO 4 Contalns 270 pages, 379 illustratlons. Alterhat-
» ing current prineiples—alternating current dla-
grams—tho power factor—alternator prnciples—alternator
construction—windings, ete.
NO 5 Contains 320 pages, 614 illustratlons. A.C. Motors
. —symehronous and induction motor priticiples-— A
C. commutator motors—induction motors, transformers: losses
construction, connections, tests—conserters—rectiflers ete.
NO. 6 Contzins 298 pages. 472 illustrations. Alternating
current. systems—swilching devlces—cireult break-
ers—relays—lightning protector apparatus—regulating devlces
Ssmelironous  condensers—Indicating derices—meters—power
factor dicators—wave form measurement—switeh boards. etc
NO 7 . Contains 316 pages, 379 lllustratlons. Alternat.
* ing current, wiring power stations — turblne
management. selection, location, erection, testlng, runnln
care and repair—telephones. ote.
NO. 8 Containy 332 pages, 436 illustrat Telegraph
~—simultaneous telegraphy and telephony—wire-
less — eleetrle  bells — electric lightlng - photometry, ete.
No. 9 Contains 322 ‘pages, 627 illus..ailons. Elee- ’
trle rallwaps—eleetric locomotive ar lignt
ing—trolley car operation-—miscellaneous “applications—
motion plclures—gas engin® lgnitlon—autoimoblle self-
starters and lighting systems. electrie vebicles, elc
o l Contains 513 pages. 599 illustrations
. levators—eranes pumps—air com-
Ppressors—electric  heating—eleciric weldlng— THEO.
soldering and brazing — industrial electro. AUDEL

!Jw‘,;l‘s.r“;g'ccéig plating - -clectro-therapeutlc ' - ‘%‘%o‘
Also a complete 126-page : 2 Fifth Ave.
reference jndex of mepcf,..,,ffﬁ,d“ New York,N.Y.
library. This index has been
planned to render easlly go- ' Pleaso submlt mo for
¢essible all the vast infor- examlnation Hawklna
mation contained In tho Electrical  Guldes  (prico
16  electrical guldes. ' $I each). Ship at once. pre-
pald. the ers. If satls-
f ry 1 ee to ¥ $1
within soven da¥s and to further
mall you §1 each month until paid,

There are over 13,
500 eross refer-

ences.  You find
what you want '
to know |In-

' Slgnaturoe.
s

' Cecupation
Employed by.

stantly.

’ Resldencs.
»

Reference . . N

You benefit by mentioning the “Raliv Amatenr News” wheu writing to advertisers.

~MAMW.americanradiohistory.com

j Volumes

of et s 3500

GuinE} |GUIDE} S B',, ‘—S P:ges
.1 Lol 4700

Pictures

Volume

Month

e


www.americanradiohistory.com

ity

Learn Wireless
By Mail-—In Few Weeks

CallsComing in Steadily, for National Radio Institute
Graduates, from All Parts of the Country. Four Con-
cerns Guarantee to Take All Operators We Can Furnish.

Commercial Radio has arrived and many attractive positions are
now open in the Commercial I.and Radio Service, Merchant Marine,
Railroads, Radio Supply Factories,
Telegraph Companies and Aecrial Mail Service. We are now receiving
requests for more National Radio Institute Graduates than we can furnish.

Salaries Up to $350 a Month

With exceptional opportunity for pro-
motion to Radio Mechanics, Electricians,
Engineers, and Government Inspectors.
No previous experichce Or training is neces-
arv. You can learn Wireless the National
Radio Instituce way, in A Few Wecks, by
mail, right in your own home. With our
belp you can quickly qualify for First
Grade Government License and a good posi-
tion paying approximately $225 a month
to start. Many of our students secure po-
sitions before completing the course, be-
cause it is based on actual practicc and
teaches what is needed to make a big suc-
cess of Wireless work.

Get Your Instructions from
the Nation’s Capital

(Our Course Is Endorsed by the United
States Government Officials)

The National Radio Institute, esiab-
lished in 1914, was the first in America 1o
successfully teach Wireless by Mail. It is
headed by authorities who have been close-
ly allied with government training of stu-
dents. The work is under the direction of
J. E. Smith, E. E., formerly director of
ihe Radio Deparﬁmcnl Howard University,
and E. R. Haas, formerly of the Radio
Division of Yale University, assisted by a
compelent corps of trained instructors and
lecturers.

We now have hundreds of students
throughout the world. Our location in the
Nation’s Capital, together with the stand-
ing of our officers and their wide acquaint-
ance among government officials connected
with Wircless activities, places us in posi-
tion to give our students the best instruc-
tions obtainable and 1o be of the utmost
help in assisting them Lo sccure good pay-
ing position:s

Travel If You Want To

If you want to travel and sce the world,

ot
B g \

\
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Lake and Ocean Steamship Lines,

go to foreign countrics and increase your
knowledge of world affairs, Wireless offers
vou the chance of a lifetime. However,
you are not obliged to travel, but may
secure a permanent posilion al one of the
many Land Radio Offices, Railroads, Tele-
graph or Steamship Companies if preferred.

Pay as You Learn

Our plans of payment places a wireless
education within the reach of anyone who
desires Lo learn. A small payment down
on our convenient payment plan, and small
following payments, cnables you to earn
the cost of your tluition while actually
learning to be a wircless operator.

Instruments to Every
Student

In addition to five text books, one hand-
book—46 special Lessons and 18 D’ersonal
Examinations—we send you, while taking
our course, a Standard Automatic Trans-
mitting and Receiving Set for sending and
receiving messages. These fine instruments
arc sent only to National Radio Institute
Students.

Free Membershipin N.R. 1.
Relay League

Upon enrollment every student in the
National Radio Institute is presented with
a handsome blue and gold pin, signifying
his official membership in the N. R. I, Re-
lay League, with a rapidly growing mem-
bership throughout the world.

In addition to our' complete
conrse n _radio tclegraphy.
cvery student is given our
complele course in modern radio telephony.
This course comprises ten special lessons and
ten personal examinations. These combined
courses enable our students-to fill positions re-
quiring thorough knewledge of hoth radio teleg-
raphy and niodern radie telephon
Seud the following coupon lodyay with 2c¢
postage for our FREE book containing all par:
ticulars and special offer to students earolling
now.

MAIL THIS COUPON TODAY

NATIONAL RADIO INSTITUTE
Department 170, 14th & U Sts. N. W.
Washington, D. C.

I enclose 2¢ postage. Seud me, free of charge, your
hooklet, “Wireless the Opportunity of Today,” with fuil
particulars regarding your famous Home Study Course
and your Special FREE INSTRUMENT OFFER.

Tue CIREY FRINTING €O, ‘na
Youk
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